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Abstract: The ewes were randomly divided into controlled and supplemented group to determine the 

reproductive performances of indigenous ewes in Bangladesh. Ewe lambs on supplemented group was growing 

faster and reached puberty at significantly (p<0.05) younger age (6.22± 1.31 months). There was a significant 

(p<0.05) interaction of supplemented feed and average daily gain during puberty. The oestrus cycle length and 

duration of estrus was not significantly (p>0.05) different between the two groups. The stage of the estrous 

cycle was determined by observing exfoliated vaginal cells in both the groups. Average progesterone 

concentration was significantly different (p<0.01) among days of the oestrous cycle. Progesterone 

concentration was <1.0 ng/ml on day of estrus, rose steadily to peak on days 10 and followed by a rapid decline 

on day 15 in both group. The nutritional supplement did not improve sexual behaviors. The pregnancy rates 

were 83.33 and 100% in controlled and supplemented groups. The gestation length varied from 141 to 145 

days. The post partum onset of estrus was significantly shorter in supplemented group than controlled group 

(p<0.05). The lambing rates, litter size and lamb survival rate were 75 and 100%, 1.22±0.44 and .1.58±0.67 

and 91.67 and 100%, in controlled and supplemented group, respectively. Mean birth weights of lambs were 

1.00±0.30 and 1.33±0.25kg in controlled and supplemented group, respectively. The pre-weaning average daily 

gain of lambs were significantly different (p<0.01) between two groups. The present study indicates the 

influence of nutrition on reproductive performances of ewes that may increase and improve the sheep 

production.  
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I. Introduction 
There are about 3.12 million sheep in Bangladesh [1]. Bangladesh is a sub-tropical country, favorable 

for sheep breeding, as they can be maintained under rural conditions because of their ability to adapt to harsh 

environment, poor management and feeding practices. However, farmer who keeps a significant number of 

sheep that is not ideally productive due to poor genetic merit [2], [3], poor nutrition and management [4] 

seasonal fluctuations in feed resources and diseases [5]. They are slow in body growth and small in body size. 

Therefore rearing of sheep is unable to ensure food security and a better living standard to the sheep farmers at 

the present time. 

In our country, sheep and goat are mainly kept by the poor farmers and distressed women in extensive 

system under ranged condition without any supplementation. Under nutrition results in the loss of body weight 

and body condition, delays the onset of puberty, increases the post-partum onset of estrus, interferes with normal 

ovarian cyclicity by decreasing gonadotropin secretion and increases infertility [6], [7], [8]. Nutrition during 

gestation not only affects maternal body weight gain, body condition, and reproductive performance [9]; [10], 

but also affects prenatal and postnatal offspring growth and development [11], [12]. 

Previous studies [13], [14] have reflected the importance of concentrate supplementation on growth 

and productivity of goats and sheep. The interaction between nutrition and reproduction has long been known to 

have important implications for the reproductive performance [15].  

Reproductive performances are prerequisite and important issue for any successful breeding programme and 

determinants of productivity of livestock farming systems. There has been no detailed study on reproductive 

performances of indigenous ewes in Bangladesh. Furthermore, the endocrine regulation of oestrus cycle never 

been studied.  Therefore, the present study was conducted to determine the reproductive performances of 

indigenous ewes in Bangladesh. 
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II.  Material and Methods 
2.1 Study area  

The study was carried out at the Department of Surgery and Obstetrics, Bangladesh Agricultural 

University, Mymensingh. The research units are located on N 24.73 and E 90.44 latitude and longitude, 

respectively and elevated 9 m above sea level. The area receives on average 174 mm of rainfall. Mean annual 

minimum and maximum temperatures experienced at the site are 16.46 and 29.13° C, respectively.  

2.2 Study design  

The study was conducted between January to December, 2011. A total of 24 clinically healthy 

indigenous ewes of 2- 3 months old and 6-8kg body weight were selected from the local market. After 

preliminary acclimatization, all the animals were dewarmed and vaccinated for rabies and tetanus. Two grown 

up rams were vasectomized in the laboratory to be used as teasure. Indigenous experienced rams were used for 

natural service. The ewes randomly divided in to either controlled or supplemented group. The controlled group 

was maintained on natural grazing with traditional feeding practice used by the farmer and the supplemented 

group was maintained with supplemented feeding ration along with natural grazing.  All ewes in the 

supplemented group received the supplemental  diet (composed of concentrate mixture 25% Crushed Maize, 

50% Wheat Bran, 20% Soybean meal, 1% Fish meal, 2% DCP Powder, 1.5% salt and 0.5% vitamin- mineral 

premix) for a minimum of 120 days prior to collecting data. The supplementation was at the rate of 300g/head 

/day. Water was supplied ad labium. Proximate composition analysis of the supplements were carried out to 

measure the content of Crude Protein, Crude fiber, Ash, Lipid, Carbohydrate and Moisture according to 

methodologies recommended by AOAC [16]. The compositions of diets are presented in Table 1. 

 

2.3 Measurement of growth rate, age and body weight at puberty of ewes 

Body weight was recorded weekly by a balance scale. Daily weight gain was calculated by dividing the 

total weight gain by the total days of feeding period. Age at puberty was recorded by the onset of first 

behavioral estrus.  

2.4 Measurement of Estrus cycle length, duration and stages of ewes 

Estrous detection in ewes was carried out twice a day for 1 h period of observation using vasectomized 

ram. Estrus duration was defined as the time interval between the onset of estrus and when a ewe no longer 

stood to be mounted [33] while estrous cycle length was defined as the number of days between the onsets of 

two consecutive estrous periods [17]. The stages of the cycle were determined by vaginal cytology [18]. 

Ovulation response and cyclical stages was further confirmed by the measurement of serum 

progesterone concentration. Blood sample (5ml) was collected from each ewe of both groups on every 5
th

 day 

for Day 16 of the cycle. Serum was recovered by centrifugation (15 minutes at 3000 rpm) and stored at -20ºC 

until assayed for serum progesterone concentrations using commercially available sheep progesterone (PROG) 

ELISA kit (Cusabio Biotech Co., Ltd.). Each ewe was considered to have ovulated when progesterone 

concentration was ≥0.5 ng/ml [19].  

 

2.5   Detection of estrus and natural service 

Ewes and vasectomized rams were kept together in a paddock for one hour twice a day for observing 

the behavioral signs. The behaviors of animals were noted on individual sheets prepared for each ewe. Each ewe 

was considered to be in estrus when she was directly observed to accept a mount from the ram. The ewes were 

hand mated/ NS twice at 12hrs interval. 

 

2.6 Pregnancy, gestation length and post partum onset of oestrus 

Pregnancy was determined by transabdomial ultrasonography, using B-mode diagnostic ultrasound 

scanner (DRAMIŃSKI, Poland) at 50 days of natural service. Gestation length was counted from the day of 

service to the day of onset of labor. Post partum onset of estrus was determined by the first observed estrus after 

parturition and by observing the vaginal cytology. Pregnancy rate, Lambing and fertility rate, litter size was 

calculated by the following formula [20].  

Pregnancy rate (%) = (number of ewes pregnant / ewes present to rams) x 100. 

Lambing rate (%) =    (number of ewes lambing /number of ewes mated) x 100.  

Lamb survival rate (%) = Number of offspring weaned/ Number of offspring produced x 100 

Litter size (prolificacy) = Number of lambs / number of ewes lambing 

 

2.7    Lamb birth weight, weaning weight and pre-weaning average daily weight gain of lamb  

Within 24 hours of the new born, date of birth, birth weight, type of birth, sex of lamb was taken. The 

numbers of lambs born per ewe were recorded daily during lambing. Weaning weight was recorded on 60
th

 day 

by the following formula:  

Pre-weaning Average Daily Gain = (weaning weight - birth weight) / weaning age 

file:///D:/Dextop/puberty/Age%20at%20puberty.htm%20important.htm%23t0005
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2.8    Data analysis 

Data analysis was carried out to evaluate the differences in results between supplemented and control 

animals using students “t” test. Sexual behaviors were compared by Chi-Square test. Pregnancy, lambing and 

lamb survival rate was expressed in percentage. The mean progesterone concentrations between groups were 

analyzed by ANOVA-repeated measures (GLM procedure of (SPSS.), Version 17.0).  All significant differences 

were set at P<0.05. 

 

III.  Results 
3.1   Age, weight at puberty and daily weight gain 

The age, weight at puberty and daily weight gain in indigenous ewes is shown in the Table 2. The age 

at puberty varied from 5-11 months.  Ewe lambs on supplemented group reached puberty at significantly 

(p<0.05) younger age (6.22± 1.31 months) than controlled group (8.43±1.15 months). Similarly, the ewes in 

supplemented group was growing faster than ewes in controlled group (p<0.01) (10.38±0.39 kg vs. 9.1583±1.06 

kg). There was a significant (p<0.05) interaction of supplemented feed and average daily gain during puberty.  

 

3.2   The estrus cycle length, stages and duration of estrus and Progesterone concentration 

  The estrus cycle length and duration of estrus in indigenous ewes is placed in Table 2 and stages placed 

in Fig. 1. The estrus cycle length varied from 14 to 20. The estrus cycle length was not significantly (p>0.05) 

different between two groups (15.81 ±0.38 vs.16.06±0.35 days). Duration of estrus in the present study varied 

from 24 to 36 hrs. There was no significant difference (p˃0.05) in duration of estrus in indigenous ewes between 

the supplemented and controlled group. The observed duration of estrus was 32.75±3.19 and   33.17±3.01hrs, 

respectively.  

The stage of the estrous cycle was determined by observing the exfoliated vaginal cells in both the 

groups (Fig. 1 and 2). In oestrus, large number of anucleated cornified cells were present (60 to 100%) which 

occurred in clusters (Fig. 2-B). The day of estrus was designated as day 0 of the cycle (Fig. 1). Metoestrus was 

predominant with leukocytes in addition with cornified and nucleated cells (Fig. 2-C) and lasted for about 3 

days. Dioestrus was dominated by leukocytes (Fig. 2-D). In the present study in indigenous ewes it extended 

from about day 4 through day 13, 14, 15, 16 or 17. Proestrus was determined by the presence of predominantly 

large number of large round nucleated epithelial cells (Fig. 2-A), these cells may appear in clusters or 

individually. Occasionally, some cornified cells were appeared within this period. The changes in serum 

progesterone levels of both groups showed no statistically differences to each other (Table 3). The microscopic 

changes during the stages matched with hormonal profiles. Average progesterone concentration was 

significantly different (p<0.01) among days of the oestrous cycle. Progesterone concentration was <1.0 ng/ml on  

day 5  after oestrus, rose steadily to peak at 3.72±0.61 and 3.64±0.58 ng/ml on days 10 and followed by a rapid 

decline to 0.74±0.04 and 0.73±0.17ng/ml on day 15 in controlled and supplemented group, respectively (Fig. 3).  

 

3.3   Sexual behavioral signs of estrus 

The results of investigating sexual behaviors of ewes of both groups are presented in Table 4. All ewes 

showed at least one proceptive and receptive behavior in this study. The proceptive signs of estrus were 

soliciting, sniffing scrotum, head-turning toward ram, anogenital sniffing, squatting, tail-fanning. However, 

stand to be mounted was the only receptive behavior in both groups. There were no statistical differences for 

proceptive and receptive behaviors between controlled and supplemented group (p>0.05).The nutritional 

supplement did not improve sexual behaviors (Table 5).  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

3.4 Pregnancy rate, Gestation length and post partum onset of estrus 

Twelve ewes were undergone for natural service in both the groups. The pregnancy rates were 

83.33and 100% in controlled and supplemented groups. The gestation length, and post partum onset of estrus in 

indigenous ewes is placed in Table 6. The gestation length varied from 141 to 145 days. The gestation length 

was significantly (p<0.01) lower in controlled group compared with supplemented group. The post partum onset 

of estrus was significantly shorter in supplemented group than controlled group (P<0.05) (28.67±7. 24vs 

42.5±5.57 days).  

 

3.5 Lambing rate, Litter size and Lamb Survival rate 

 The lambing rates were 75 and 100% in controlled and supplemented group, respectively (Table 

6).There was no significant (p>0.05) difference in litter size of controlled and supplemented groups (1.22±0.44 

vs.1.58±0.67).  
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3.5 Birth weight of lambs 

 Birth weight and average daily gain of lambs from this study are presented in Table 6. Mean birth 

weights of lambs were 1.00±0.30 and 1.33±0.25kg in controlled and supplemented group, respectively. The 

birth weight of lambs born in supplemented groups were significantly higher (p<0.05) compared with lambs 

born in controlled group.  

  

3.6 Pre-weaning average daily gain and weaning weight 

 The means of the pre-weaning average daily gain of indigenous sheep were significantly different 

(p<0.01) between controlled and supplemented group (42.59±14.44g/day vs. 72.96±13.35g/day). The pre-

weaning weight gain of lambs reflected the weaning weight. The weaning weight were significantly higher 

(p<0.01) of lambs born in supplemented groups compared with controlled groups (3.58±0.93 & 5.71±1.03 kg).  

 

IV.  Discussion 
The study of stress factors especially the under-nutrition interfering the breed characteristics of 

indigenous ewes is the basic need at the present time to increase and improve the sheep production in 

Bangladesh. The daily weight gain during puberty in supplemented group had better puberty parameters such as 

age and weight at puberty compared with controlled group. There is good evidence that in most domestic 

species, nutrition is an important factor for the age and body weight of puberty [21]. The energy deficiency 

delays puberty and decreases animal fertility, body weight gain, and other productive parameters [22]. The 

present data showed that the ewes in supplemented group reached puberty at significantly earlier age than ewes 

of traditional feeding system of farmers. The present observation is similar with the study of other researcher 

[23], [24, [25]. This could be due to differences in breed, nutrition and environment of study.  

Plane of nutrition of ewe did not affect cycle length in ewes [26]. The average length of the estrous 

cycle was comparable with observations made on other breeds [27], [28]. The differences in length of the cycle 

between the studies could be due to phase of the breeding season age of the sheep groups and breed differences 

[29]. The mean duration of estrus for both groups was within the range reported in previous studies [27], [30]. 

However, there are some other studies in which a longer or shorter duration of estrus has been reported than that 

found in the present study [31], [32], [33]. This may be the possible explanation for these differences between 

the studies.  

The predominance of vaginal epithelial cells was differing from stage to another.  In studies involving 

the reproductive system and the influence of the estrous cycle on non-reproductive functions, vaginal smear 

cytology is used to determine the estrous cycle phases [34]. This method predicts the estrous cycle according to 

the proportion of three cells types observed in the vaginal smear: epithelial cells, cornified cells and leukocytes 

[18].  

The average progesterone levels between days of estrous cycle for both groups were within the range reported in 

previous studies [32], [28], [35], [19], [36]. However, there are some other studies [37], [33] in which higher 

progesterone concentration have been reported between days compared with the present study. This difference 

could be due to differences in breed, batch of Progesterone ELISA kit and pippeting fineness. 

Influence of nutrients on sexual behaviors in ewes in the present study is similar with other studies 

[38], [39]; [40]. Among proceptive behaviors investigated in the present study, ewes in both groups displayed 

head-turning and non-firm standing more frequently than soliciting, anogenital sniffing and sniffing scrotum. 

However, tail-fanning and squatting were not observed regularly. This result is agreed with study of Enhert and  

Moberg [41]. On the other hand tail wagging was the primary proceptive behavior expressed by female goats in 

estrus [42].  

The result is self explanatory for the effects of nutrient of pregnant dam on the pregnancy rates. These findings 

are consistent with the observation that low energy intake reduced the pregnancy rate [43], [44], [45] ,[46].                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

 Nutrition during pregnancy significantly affects the gestation length of the ewes [47]. A longer 

pregnancy in response to maternal under nutrition has been observed in some [47], [48], [49] but not all [50] 

studies and may be a response that results in increases in physiological maturity of the lamb at birth.  

The basic assumption of this study was that postpartum onset of estrus of sheep is affected by nutrition. 

The positive effects of post-partum nutritional level of ewes on onset of oestrus have been observed by other 

researchers [51], [52].  

A higher lambing rate may be the result of the increase in body weight gain of ewes fed the high 

energy diet at pre-mating and gestation. The ability of nutrition to alter the lambing rate of ewes is well known, 

as a rapid improvement in body weight gain is associated with an increase in ovulation rate and lambing rate 

[53], [54]. These findings are consistent with the observation that low energy intake reduce the lambing rate 

[55], [56]. There was no significant (p>0.05) difference in litter size of controlled and supplemented groups 

which is similar to the findings of others [44], [45], [46].                                                                              
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Lambs having light birth weight had lowest survival rates. The birth weight affect the lamb’s ability to 

ingest colostrum and receive proper mothering shortly after birth and thus develop an ability to combat 

infections [57]. Improving lamb birth weight using different management interventions such as improving pre-

partum feeding of ewes especially animals with poor body condition carrying twins may partially solve the 

problem [56]. 

 The birth weights of the lambs were affected by number of litter size. The level of nutrition during the 

last weeks before parturition also influenced the birth weight of lambs, [47]. The mean birth weight of 

indigenous lambs obtained in the current study  is in agreement with literature  reported by others [58], [59].  

 Pre-weaning growth (average daily gain) obtained in the present study is lighter than reports of   [60], 

[58]. However, this is comparable with [61], [62].  

 Pre-weaning growth performance of lambs depends up on the inherent genetic potentiality and 

mothering ability of ewes and the environmental effects. The mean weaning weight of indigenous lambs 

obtained in the current study was lighter than weaning weights of other breeds [60], [63], [58], [59].  

 

V.  Conclusion 

 Our results showed that the nutritional supplement containing many nutrients improving animal health 

and reproduction has a positive effect on reproductive performances of indigenous ewes. These findings will be 

useful to help further explore the frequency and amount of multiple nutrients supplementation that may alter 

reproductive performance of ewes to increase and improve the sheep production in Bangladesh. 
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Table1: Results of proximate composition analysis of ingredients (% moisture basis) 

 

Table 2:  Reproductive performances of indigenous ewes (Mean ± SD) 

 
      

 

 

 

 

 

                                            a-b
 Values with different superscripts in the same rows are significantly different (P<0.01).  

                          ns: p>0.05 

 

Table 3:   Serum progesterone concentration (ng/ml) in different days of the estrous cycle 

 in indigenous ewes (Mean ± SD) 

 

 

 

 

 
               

 

                                        a-d
 Values with different superscripts in the same column are significantly different (p<0.01). 

 

Table 4:  Sexual behavioral signs recorded during the observation periods 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

 

Nutrients 
Chemical composition (%) 

Crude Protein Crude fiber Ash Lipid Carbohydrate Moisture 

Crushed Maize 18.35 5.70 12.84 9.85 41.06 12.20 

Wheat Bran 15.55 6.20 16.36 9.65 40.93 11.31 

Soyabean meal 28.78 5.6 13.34 8.85 33.47 10.36 

Fish meal 58.25 0.35 16.54 10.24 2.02 12.56 

Parameters 
Controlled group 

(N=12) 

Supplemented group 

(N=12) 

Age at puberty(months) 8.43±1.15 a 6.22± 1.31b 

Weight at Puberty(kg) 9.16±1.06 a 10.38±0.39b 

Average daily gain(g/day/ewe) 21.19±4.71b 40.95±12.07a 

Estrus cycle length(days) 16.06±0.35 ns 15.81 ±0.38 ns 

Duration of estrus (hrs.) 32.75±3.19 ns 33.17±3.01 ns 

Days of Estrus cycle Progesterone concentration 

(ng/ml) 

Controlled group Supplemented group 

0 (Estrus) 0.11±0.04d 0.12±0.07d 

5 1.48±0.25b 1.59±0.33b 

10 3.72±0.61a 3.64±0.58a 

15 0.74±0.04c 0.73±0.17c 

Proceptive  behavior 

Soliciting                        The ewe approaches to the ram, nuzzles the body of him, shows a   

                                        tendency to stay in the vicinity of the ram and follows him 

Head lifting                    The ewe lifts  head upon the body of the ram 

Sniffing scrotum            The ewe sniffs the scrotum and anogenital region of the ram 

Head-turning                  The ewe stands and swings her head to look at the courting ram 

Anogenital sniffing        The ewe allows the ram to sniff her tail and genitalia 

Non-firm standing          The ewe stands in front of the ram in response to the courtship of  
                                        him but does not allow him to mount and she avoids when the   

                                        ram attempts to mount 

Squatting                        Typical urination posture of the ewe 

Tail-fanning                    Repeated movement of the tail 

Receptive behavior 

Firm standing                 The ewe stands still to receive a mount attempt or mount 
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Table 5: The percentage of expressed proceptive and receptive behaviors in indigenous ewes of 

Controlled and Supplemented group 

 

 

 

 

         

                            ns: not significant (P>0.05)     

     

Table 6: Reproductive performances of indigenous ewes (Mean ± SD) 
          

 

 

 

 

 

 

 

 

                                
a-b

 Values with different superscripts in the same rows are significantly different.
 

                     *p<0.01,   **p<0.05,   ns: p>0.05 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           

 

 

 

 

 

                  

 

 

Sexual Behavioral Signs     Controlled Group 

               (n=12) 

Supplemented Group  

(n=12) 

Proceptive 44.4ns 55.6 ns 

Receptive 47.8 ns 52.2 ns 

Total 45.5 ns 54.5 ns 

Parameters 
Controlled group 

(N=12) 

Supplemented group 

(N=12) 

Gestation length(days) 141.80± 1.23b* 144.50±1.17a* 

Post partum onset of  estrus(days) 42.5±5.57a* 28.67±7.24b* 

Pregnancy rate% 10(83.33) 12 (100) 

Lambing rate% 9(75) 12(100) 

Litter size 1.22±0.44ns 1.58±0.67 ns 

Lamb survival rate (%) 91.67% 100% 
 Lamb birth weight (kg) 1.00±0.30b** 1.33±0.25a** 

Weaning weight(kg) 3.58±0.93b* 5.71±1.03 a* 

Pre-weaning average daily weight gain (g/day/lamb) 42.59±14.44 b* 72.96±13.35 a* 

Fig. 1 The upper panel shows the 16/17 day ewe oestrus cycle, where PE= Proestrus; E= Estrus; ME= 

             Metestrus   and DE= Diestrus. The lower panel shows the vaginal smear during different stages 

of oestrus cycle. N=  Nucleated epithelial cells; L= Leukocytes and C= Cornified cells 
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Fig. 3 Progesterone concentrations in Indigenous ewes of controlled and supplemented group 
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ABSTRACT

The study was set for one year to measure the effects of concentrate supplementation on reproductive performances 
and semen quality in indigenous rams. The study was conducted at the Department of Surgery and Obstetrics, Faculty 
of Veterinary Science, Bangladesh Agricultural University, Mymensingh, Bangladesh during the period from May 2011 
to April 2012. Forteen ram lambs (4∼5 months) were randomly divided into two equal groups (n=7); supplemented 
vs control. The animals of control group were maintained on natural grazing. Along with natural grazing the supple- 
mented group was on supplemented feeding. The concentrate supplementation (Wheat bran, Crushed maize, Soy bean 
meal, Fish meal, DCP powder, Vitamin mineral premix, Salt) was provided @ 300 g/head /day to the supplemented 
group. Body weight, scrotal circumference, BCS and libido index were measured weekly. Age, body weight and scrotal 
circumference at puberty were recorded. Semen was collected once in a weak using artificial vagina and chilled at 
5℃ for 48h for evaluation. Concentrate supplementation did not influence (p>0.05) body condition score, age, weight, 
scrotal circumference at puberty and libido index. Final body weight (kg), growth rate (g/d), scrotal circumference (cm) 
and scrotal growth rate (mm/15d) were significantly (p<0.05) higher in supplemented group of rams compared to 
control. Volume, concentration, motility and membrane potentiality of spermatozoa were varied significantly (p<0.05) 
in supplemented and control groups. However, density, mass motility, viability and sperm with normal acrosome, mid- 
piece and tail were not differed insignificantly (p>0.05) in different observation times. It was concluded that concen- 
trate supplementation with free grazing improved weight and scrotal circumference gain and semen production with 
increased quality in indigenous ram.

(Key words: indigenous ram, concentrate reproductive characters, semen quality)
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INTRODUCTION

The small non-descript indigenous sheep in Bangladesh pro- 
bably originated from south-eastern sub-tropical region’s mutton 
sheep. They are sparsely distributed throughout Bangladesh with 
a higher concentration in the coastal region of Noakhali and 
Cox’s Bazaar, and in many chars (Turner, 1982). There are 2.8 
million sheep in Bangladesh (Apu et al., 2012). In our country 
sheep is generally managed under rural condition without any 
supplementation. There is no scientific breeding programme: 
as a result the number of sheep is increasing without any sig- 
nificant improvement in growth rate. This management system 

causes poor reproductive performance, which may results in 
economic loss.

Many factors influence reproductive performance of live- 
stock, of which genetic merit, the environment (Kafi et al., 
2004), management and particularly the nutritional status of 
the animal are important (Al-Ghalban et al., 2004). The genetic 
potential and productivity of goats and sheep are deteriorating 
due to indiscriminate breeding. This may be minimized by 
providing sound breeding knowledge (FAO, 1991). Selection 
of young rams for fertility can be accomplished through selec- 
ting some important reproductive traits such as age at puberty, 
body condition score, body growth rate, scrotal circumference,
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scrotal growth rate, semen quality (Land and Carr, 1975). 
Young rams of prolific breeds differ in their potential repro- 
ductive performance (Louda et al., 1981). Dietary energy pro- 
foundly affects spermatogenesis. Several factors can affect 
sperm motility, such as stress, diet, body weight and physical 
activity. Increasing dietary intake of certain vitamins can im- 
prove the motility of sperm. The effect of nutrition, particularly 
underfeeding and flush feeding on female fertility has been 
extensively studied (Lozano et al., 2003). The importance of 
concentrate supplementation on growth and productivity of 
goats and sheep is reflected. Grazing alone may not be suffi- 
cient for optimizing live weight gain, wool production (Kocha- 
pakdee et al., 1994), quality of semen and fertility. If grazing 
can be supplemented with concentrates then the level of pro- 
duction may increased at minimum cost. Nutritional effects on 
male fertility have not received the same attention in Bangla- 
desh. Therefore, a comprehensive study was designed to observe 
the effects of concentrate supplementation along with free gra- 
zing on reproductive performances and quality of semen.

MATERIALS AND METHODS

1. Experimental Animals and Management
Forteen ram lambs 4∼5 months old, selected on the basis 

of indigenous or local characters were purchased from the local 
market and kept under semi-intensive condition at the Depart- 
ment of Surgery and Obstetrics, Faculty of Veterinary Science, 
Bangladesh Agricultural University, Mymensingh, Bangladesh. 
After acclimatization, de-worming and vaccination, rams were 
randomly divided into two equal groups. Rams maintained on 
natural grazing were the control. In the supplemented group, 
concentrates were supplied along with grazing. The concen- 
trate consisted of wheat bran (50%), crushed maize (25%), soy 
bean meal (20%), fish meal (1%), dicalcium phosphate (DCP) 
powder (2%), vitamin mineral premix (0.5%) and salt (1.5%) 
300 g/ head/ day. Both groups were supplied ad libitum drin- 
king water.

2. Experimental Design
Body weight (kg) and scrotal circumference (cm) were mea- 

sured weekly and growth rate (g/d) and scrotal growth rate 
(mm/15d) were calculated. Body condition score (BCS) was 
measured by palpating lumber region as like other small rumi- 
nants and recorded in a score (1∼5 with 0.5 increment) (Thomp- 
son and Meyer, 1994). Scrotal circumference (cm) was mea- 

sured by passing a flexible tape around the scrotum (both testes 
at the same level) at the point of maximum circumference. Age 
(months) and weight (kg) at puberty was calculated. Puberty 
was determined as the age when the ejaculate contained > 50 
× 106 spermatozoa, sufficient to accomplish fertilization (Foster, 
1994). Libido index was graded from 0 to 3, 0 no desire to 
move towards a teaser ewe. 1 very reluctant to reach the teaser. 
2 willingly moved towards the teaser. 3 moved to wards the 
ewe in an uncontrolled manner.

3. Semen Collection and Evaluation
Semen was collected by artificial vagina once a week. All 

glassware for collection and handling were cleaned and sterilized 
using high-pressure steam, dried and warmed at 35℃. After 
ejaculation, the tube was immediately placed in a bath at 37℃. 
The volume of semen was measured directly from the gradu- 
ated collecting tube. Colour was estimated by visual inspection 
and density was scored by making the tubes slant with score 
range 0∼5. Microscopic examination was performed under 
phase contrast microscope (Gallenhamp, No. 82TT8, Cat No. 
M/6-200-H HZ 60, England). Mass motility was estimated by 
assessment of wave motion of fresh undiluted semen under 
microscope 10 × with 0∼5 score. To evaluate sperm motility, 
5 µl of diluted semen was placed on a warmed (37℃) slide, 
covered by a cover slip and examined (400×). The concentra- 
tion of spermatozoa was counted by placing a drop of diluted 
(1:400) semen on haemocytometer.

1) Morphological Evaluation
Eosin-nigrosin stain was used to determine the viability of 

spermatozoa. Small drop of semen and one drop of eosin-nig- 
rosin stain were placed on a clean slide and mixed with a clean 
stick, a thin smear was made, dried in air and examined under 
microscope (400×). At least 200 spermatozoa were examined 
from each smear to calculate the percentages of live spermato- 
zoa. Hypo-osmotic swelling test (HOST) was used to measure 
the proportion of spermatozoa that swelled, giving an estimate 
of the proportion with intact membranes. Abnormalities of the 
acrosome, midpiece and tail of spermatozoa were evaluated 
using Spermac stain® (Minitube, Box 152, Wellington, 7654, 
South Africa) (400∼1,000×).

4. Statistical Analysis
Data generated and statistical analysis were carried out to 

evaluate the differences in results between control and supple- 
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Table 1. Reproductive parameters of indigenous rams

Parameters Control group Supplemented group P-value

Initial body weight (kg)  8.7 ± 1.8  8.1 ± 1.1 NS

Final body weight (kg) 15.6 ± 1.8 18.0 ± 1.9 S

Body growth rate (g)/d 19.9 ± 3.5 27.3 ± 3.5 S

Initial body condition score (1∼5)  2.8 ± 0.2  2.8 ± 0.2 NS

Final body condition score (1∼5)  3.1 ± 0.5  3.5 ± 0.3 NS

Initial scrotal circumference (cm) 14.9 ± 3.5 14.8 ± 3.1 NS

Final scrotal circumference (cm) 20.2 ± 1.5 22.6 ± 0.8 S

Scrotal growth rate (mm/15d)  1.9 ± 1.0  3.2 ± 1.3 S

Age at puberty (months)  7.0 ± 0.4  6.6 ± 0.4 NS

Body weight at puberty (kg) 10.0 ± 1.6  9.9 ± 1.3 NS

Scrotal circumference (cm) at puberty 17.6 ± 3.5 19.5 ± 1.1 NS

Libido index (0∼3)  2.6 ± 0.5  2.7 ± 0.5 NS

Values are presented as mean ± S.D. S indicate significant difference at (p<0.05) and NS indicate non significant difference 
between supplemented and control groups.

Fig. 1. A. Volume, B. Colour, C. Density, D. Spreading of sperm on haemocytometer.

mented groups using Independent samples t-test by using SPSS 
11.5 computer program package (SPSS, USA). Significance was 
accepted at p<0.05.

RESULTS

1. Effects of Concentrate Supplementation on Reproductive Perfor- 
mance of Indigenous Rams

At the start of experiment, there was no significant diffe- 
rence in body weight, scrotal circumference and body condition 
score in rams of control and supplemented groups. However, 
at the end of experiment, the final body weight (kg) (18.0 ± 
1.9, 15.6 ± 1.8) and body growth rate (g/d) (27.3 ± 3.5, 19.9 
± 3.5) increased significantly (p<0.05) in supplemented group 
compared to control group. In case of scrotal circumference a 
significant difference (p<0.05) was found in final scrotal cir- 

cumference (22.6 ± 0.8 vs 20.2 ± 1.5 cm) and scrotal growth 
rate (mm/15d) (3.2 ± 1.3, 1.9 ± 1.0) between supplemented 
and control groups. There were no significant (p>0.05) diffe- 
rence in age, body weight, scrotal circumference at puberty, 
BCS, and libido index between two groups (Table 1).

2. Effects of Concentrate Supplementation on Semen Quality
The colour of fresh semen was white creamy in all rams 

immediately after collection (Fig. 1). The volume and concen- 
tration of semen was significantly higher (p<0.05) (1.4 ± 0.4 
ml, 4.8 ± 1.7 × 109/ml) in supplemented group compared to 
(1.2 ± 0.4 ml, 4.3 ± 1.7 × 109/ml) than that of control. There 
was no significant difference in density and mass motility bet- 
ween groups.

The Fig. 2∼5 represents the parameters of ram semen. The 
percentage of motile spermatozoa was 90.4 ± 4.6, 81.9 ± 4.6, 
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72.6 ± 4.5, 61.6 ± 5.6 and 89.0 ± 4.4, 80.2 ± 4.1, 69.7 ± 4.8, 
58.7 ± 5.3 in supplemented and control group, respectively in 
different observation time (0h, 24h, 36h and 48h). Similarly 
the percentage of membrane potentiality of spermatozoa was 
91.3 ± 4.4, 80.6 ± 4.4, 71.4 ± 4.0, 59.6 ± 4.9 in supplemented 
group, and 90.0 ± 4.2, 79.0 ± 4.0, 69.3 ± 4.0 and 58.1 ± 4.1 
in control group. The percentage of sperm motility (Fig. 2) 
and membrane potentiality (Fig. 4) of spermatozoa in different 
observation times; 0h, 24h, 36h and 48h was significantly 
higher in supplemented group than control (p<0.05). There 
was no significant difference in percentage of viable (Fig. 3) 
and normal spermatozoa (Fig. 5) between groups.

DISCUSSION

1. Concentrate Supplementation and Reproductive Parameters

1) Body Weight
This is the first study concerning the reproductive perfor- 

mance of native rams in Bangladesh. The rams supplemented 
with concentrate gained weight faster (p<0.05) than controls, 
and body weight was higher (p<0.05) at the end of experiment 
in this group (Table 1). Salim et al. (2002) reported that 
supplemented group of sheep gained significantly higher body 
weight than that of control. Our finding also corresponds with

Fig. 2. Motility (%) of spermatozoa (mean ± SD) observed at diffe- 
rent preservation times in supplemented and control groups 
of indigenous ram semen. Significantly (p<0.05) higher per- 
centages of motile spermatozoa were in supplemented group 
compared with control group in 0h, 24h, 36h and 48h of 
observation. * Indicate significant difference between two 
groups (p<0.05) and ** indicate significant difference between 
two groups (p<0.01).

Fig. 3. Viability (%) of spermatozoa (mean ± SD) observed between 
supplemented and control groups at different preservation 
times in indigenous ram semen. Non significant (p>0.05) per- 
centages of viable spermatozoa were in supplemented and 
control group in all observation (0h, 24h, 36h and 48h).

Fig. 4. Membrane potentiality (%) of spermatozoa (mean ± SD) ob- 
served between supplemented and control groups at different 
preservation times in indigenous ram semen. Significantly 
higher number of (p<0.05) percentages of membrane poten- 
tial spermatozoa were in supplemented group compared with 
control group in 0h, 24h, 36h and 48h of observation. * In- 
dicate significant difference between two groups (p<0.05) 
and ** indicate significant difference between two groups 
(p<0.01).

Tufarelli et al. (2011) who revealed that higher concentrate 
supplementation resulted in improved weight gain in Sardinian 
rams. Study on the effect of supplementation with multi-nutri- 
ent urea molasses blocks on body weight and body condition in 
Lohi ewes revealed a significant difference (p<0.01) compared 
with control (grazing) (Rafique et al., 2007). Alam et al. (2006) 
reported that cows supplemented with urea molasses had signi-
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Fig. 5. Normal (%) of spermatozoa (mean ± SD) observed between 
supplemented and control groups at different preservation 
times (0h, 24h, 36h and 48h) in indigenous ram semen. 
Non significant (p>0.05) percentages of normal spermatozoa 
were in supplemented and control group in all observation 
(oh, 24h, 36h and 48h).

ficantly (p<0.01) higher body weight than controls. High protein 
diet influenced live weight gain significantly in sheep (p<0.05) 
(Kabir et al., 2004). Mukasa-Mugerwa and Ezaz (1992) stated 
that the level of nutrition had effect (p<0.05) on body growth 
rate (48.5 ± 1.6 g/d) from weaning to puberty in Menz ram 
lambs.

2) Scrotal Circumference
At the end of study the scrotal circumference was significan- 

tly different (p<0.05) between groups. The mean growth rate of 
scrotal circumference was faster (p< 0.05) in supplemented rams. 
Ram lambs fed on whole plant silage showed the highest (p< 
0.001) scrotal circumference and scrotal growth rate compared 
to those fed maize stover and silage (Endale et al., 2009). Rams 
fed a diet with 12.1% CP had significantly higher scrotal cir- 
cumference than those on 17.1% CP and control (Jibril et al., 
2011). On the other hand, Tufarelli et al. (2011) observed no 
change in scrotal circumference with different level of concen- 
trate feeding.

3) Age, Weight and Scrotal Circumference at Puberty
Supplemented ram lambs attained puberty non-significantly 

earlier and the body weight at puberty was non-significantly 
higher than control ram lambs. Similarly, there was no significant 
difference was observed in scrotal circumference between groups 
(Table 1) at puberty in the present study. However, post-wean-

ing nutrition had a strong influence on ram lamb weight gain, 
which in turn was related to testicular growth and scrotal cir- 
cumference in Menz ram lambs at puberty (Mukasa-Mugerwa 
and Ezaz, 1992). One of the previous study showed that the 
average age at first heat of Bangladeshi native ewe was 8, 7.5 
and 9.3 months in Jumunapari, Barind and Coastal region, res- 
pectively (Hassan and Talukder, 2011), slightly higher than the 
present findings (Table 1) in males. The age at sexual maturity 
was 11.8 ± 0.6 months in male goats (Hassan et al., 2010). 
However, in semi-intensive conditions, age and weight at pu- 
berty were 7.8 months and 10 kg in Black Bengal goats in 
Bangladesh (Halim et al., 2011). Zeshmarani et al. (2013) 
found the earliest puberty was 6.3 month in Black Bengal 
goats. Most cattle and buffalo heifers in Bangladesh are reared 
on green fodder and poor quality roughage, resulting in slow 
growth (Jabbar et al., 2006) and delayed puberty (Bhatti et al., 
2007).

4) Body Condition Score
We observed higher (p>0.05) BCS in supplemented rams 

compared to control. In most cases, healthy sheep and goats 
should have a BCS of 2.0 to 3.5 and breeding ram should have 
BCS 3∼4 (Kochapakdee et al., 1994). The present results were 
within this range (Table 1). In ewes with BCS 3 reproductive 
performance was better, oestrous cycle was normal and heavier 
lambs were born, while in ewes with BCS 2∼2.5, oestrous cycle 
was shorter and more irregular (Aliyari et al., 2012). Supple- 
mentation with multi-nutrient urea molasses blocks (MNUMB) 
significantly improved body weight and BCS in Lohi ewes com- 
pared with those grazing post-harvest crop residues and road 
side (Rafique et al., 2007). The fertility in ewes in BCS 3 was 
better than in other ewes (Aliyari et al., 2012). Improved diet 
assures good BCS, increases cholesterol availability to maintain 
ovarian follicle function and favours earlier resumption of ova- 
rian activity (Oliveira Filho et al., 2010) and consequently en- 
hances pregnancy rates.

5) Libido Index
Rams may exhibit a wide range of libido levels. Rams were 

classified as high libido if they achieved an average of 5∼6 
ejaculations within 30 min, whereas low libido rams performed 
fewer than four (Price, 1987). Day length has an effect on 
reproduction in male and female. The highest libido, fertility, 
and semen volume with good quality were observed in late 
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Table 2. Effects of nutrition on quality of indigenous ram semen

Parameters Control group Supplemented group p-value

Colour Creamy white Creamy white -

Volume (ml) 1.2 ± 0.4 1.5 ± 0.4 S

Density (0∼5) 2.8 ± 0.4 2.8 ± 0.4 NS

Concentration (×109) 4.8 ± 1.8 5.4 ± 1.9 S

Mass activity 4.0 ± 0.7 4.2 ± 0.6 NS

Values are presented as mean ± S.D. S indicate significant difference at (p<0.05) and NS indicate non significant.

Fig. 6. A. Normal sperm, B. Viable sperm, C. Dead sperm, D. HOST-positive sperm (swollen tail), E. Proximal cytoplasomic droplet, 
F. Distal cytoplasomic droplet, G. Bent tail, H. Detached head, I, Joined tail, J. Abnormal midpiece, K. Stunted tail, L. Absence 
of acrosome.

summer and autumn, when the females will allow breeding 
(Senger, 2003). The supplemented diet has no effect (p>0.05) 
on libido in this study. However, diet has effect on libido. 
Carbohydrate or protein deficiency may impair libido in males 
(Alejandro et al., 2002; Mitchell et al., 2003). Warnick et al. 
(1961) stated that libido and semen quality appeared normal in 
rams fed on purified diets containing urea. We did not find any 
difference in libido index between two groups. However, it 
seems to be that supplemented diet had tendency to increased 
sex drive.

2. Concentrate Supplementation and Semen Quality
It is well documented that adequate nutrition is crucial for 

successful mating in sheep (Fernandez et al., 2004). Several 
studies have documented the relationship between energy intake 

and reproductive performance in adult rams (Murray et al., 
1990) and protein deficiency can reduce semen quality and 
sexual activity (Brown, 1994).

1) Volume
Semen volume was significantly greater (P<0.001) in supple- 

mented group than the control. Our results agree with the fin- 
dings of El-Azab et al. (1998) reported that rams fed on ammo- 
niated rice straw had higher ejaculate volume (p<0.05) than 
those fed untreated rice straw. Gundogun (2009) reported the 
overall mean volume of semen from Pirlak rams was 1.5 ± 0.1 
ml which was near about our result in supplemented group. 
There is no study concerning the relationship between concen- 
trate supplementation and semen volume of native rams in 
Bangladesh. However, some researchers produced report in the 
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Jamunapuri goat in Bangladesh. Hassan et al. (2010) showed 
that average volume of semen was 0.9 ± 0.2 ml in Jamunapuri 
goat. Semen volume is one of the important factors in semen 
evaluation and reproductive performance in males (Ax et al., 
2000). There was an increase in semen volume in rams fed a 
concentrate mixture with ammoniated rice straw and/or alfalfa 
hay, compared with those fed the concentrate mixture with un- 
treated rice straw. Such an increase might be due to ammonia 
raising the digestible crude protein in the ration (Khadr, 1995). 
Many researchers noted that spermatogenesis in rams is sensi- 
tive to increases in protein intake (Parker and Thwaites, 1972). 
In this study, the lower ejaculate volume of semen in the control 
group was probably due to the lower level of protein intake. 
On the other hand increased volume of semen in supplemented 
group confirmed that semen volume can be improved by con- 
centrate supplementation with free grazing.

2) Concentration
Diet affect the concentration of spermatozoa /ml (p<0.01) in 

this experiment. It is positive to artificial insemination (AI) be- 
cause increasing sperm concentration is generally allows insemi- 
nation of a larger number of females (Ro- binson et al., 2006). 
The present results agree with Tufarelli et al. (2011) who found 
concentrate supplementation resulted in improved sperm pro- 
duction in Sardinian rams. Sperm production, as well as total 
number of spermatozoa per ml, can be affected by nature of 
diet (Fernandez et al., 2004). Gundogun (2009) recorded the con- 
centration of spermatozoa was 424 × 107 /ml of Pirlak rams. 
A number of studies have demonstrated that extra protein led 
to an increase in testicular size due to an increase in the volume 
and diameter of seminiferous tubules (Abisaab et al., 1997; Ho- 
tzel et al., 1998). Rams fed ammoniated rice straw had higher 
sperm concentration than those maintained on untreated rice 
straw (El-Azab et al., 1998). However, bulls fed moderate 
energy diets had 52% greater epididymal sperm reserves (Coul- 
ter and Bailey, 1988) and 12% greater daily sperm production 
(Coulter et al., 1997) than bulls fed high-energy diets.

3) Mass Motility
The mass motility of semen from supplemented rams tended 

to be higher than control rams, but the difference was not sig- 
nificant. Similarly Cunha et al. (2012) found that a diet con- 
taining cottonseed did not influence the mass motility of ram 
semen. On the other hand the mass motility increased signifi- 
cantly in semen of buffalo fed ammoniated rice straw (El-Kha- 

drawy, 1991).

4) Motility
The proportion of motile spermatozoa (Fig. 3) was signifi- 

cantly (p<0.05) increased by concentrate supplementation com- 
pared to control in all observation. Sperm motility is a fairly 
reliable indication of the viability of fresh and frozen semen 
(Grahman et al., 1980). The motile spermatozoa provide strong 
evidence for sperm maturation. Concentrate supplementation im- 
proved sperm quality. The percentage of motile spermatozoa in 
this experiment gradually decreased with storage time (Fig. 2). 
The results confirm the finding of Gundogun (2009). He recor- 
ded that mean spermatozoa motility of Pirlak rams was 82.4% 
and gradually decreased during storage. In Bangladesh, the per- 
centage of motile sperm in Jamunapuri goats was 76.3 (Hassan 
et al., 2010). Rams fed on ammoniated rice straw had higher 
sperm motility than those fed untreated rice straw (El-Azab et 
al., 1998). Selenium supplementation (An- derson et al., 1996) 
improved motility of ram semen. However, high energy diet re- 
sulted in a smaller proportion of progressively motile spermato- 
zoa than a moderate-energy diet (44.5 vs 53.4%) (Coulter et al., 
1997). Tufarelli et al. (2011) concluded that concentrate supple- 
mentation improved sperm production and semen quality in Sar- 
dinian rams. In this study, the mean values were within a stan- 
dard range in both groups. The minimal value of sperm motility 
for the ram is 60% as reported by Garner and Hafez (Garner 
and Hafez, 1982). Our results confirm that sperm motility was 
acceptable until 48h in both groups, though the motility of sper- 
matozoa in the control group was lower than in the supplemen- 
ted group (Fig. 2).

5) Viability
The percentage of viable spermatozoa did not differ signifi- 

cantly (Fig. 3) between groups. This result is similar to that of 
Fernandez et al. (2004). They observed no effect on the pro- 
portion of live and dead spermatozoa by improved diet. The 
average viability of sperm was 90% in Jamunapuri goat in 
Bangladesh (Hassan et al., 2010). The mean proportion of 
dead spermatozoa in Pirlak rams was 7.1% (Gundogun, 2009). 
Beneficial effects of supplementary trace minerals (Zn, Co and 
Se) (Kendall et al., 2000) and selenium (Anderson et al., 1996) 
on percentage of live sperm in ram lambs have been observed. 
However, Jibril et al. (2011) stated that percentage of sperm 
viability was not influenced by level and source of protein. In 
accord with present result, Abdelhamid et al. (2012) reported 
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that viability of sperm was higher in goats fed improved diet 
but the difference was not significant.

6) HOST Test
The supplemented diet differed significantly (p<0.05) the 

higher percentage of HOST-positive (indicating membrane po- 
tentiality) sperm cell compared to control (Fig. 4). The percen- 
tage of HOST-positive spermatozoa was higher in rams fed 
concentrate supplementation compared to control in each of 
four observations. The mean proportion of HOST-positive sper- 
matozoa was 69% with decreased the proportion after storage 
in Pirlak rams (Gundogan, 2009). Juyena (2011) reported 76% 
HOST-positive sperm cell in Padovana rams. The HOST test 
was developed to evaluate the functional integrity of the sperm 
membrane (Jeyendran et al., 1984). Live spermatozoa with nor- 
mal membranes show swelling of the tail due to water influx 
when exposed to hypo-osmotic conditions (Liu and Baker, 
1992). An intact sperm cell membrane reflects semen fertility 
more closely than sperm motility (Perez et al., 1998). The 
HOST test may be a valuable tool for selection of breeding 
rams.

7) Morphology of Spermatozoa
There was no effect of concentrate supplementation on mor- 

phology of spermatozoa. However, a decreased proportion of 
normal spermatozoa rate was recorded with increased time of 
storage at 5℃ (Fig. 5) in both groups. Similar result was ob- 
served by Gundogan (2009) and Shamsuddin et al. (1987). Our 
results agree with the observation by El-Azab et al. (1998): 
rams fed on ammoniated rice straw had lower incidence of 
sperm abnormalities than those fed untreated rice straw. Impro- 
ving feeding tends to decrease the proportion of cell abnor- 
malities (Tufarelli et al., 2011). Percentage of morphologically 
normal spermatozoa was affected by diet (David et al., 2007). 
A higher proportion of sperm cell abnormalities might be attri- 
buted to disturbances in the function of the epididymis, proba- 
bly due to subnormal levels of testosterone (Dana et al., 2000). 
Testosterone is suppressed as a result of prolonged feeding of 
poor quality diets (Parker and Thwaites, 1972). Season may 
affect the normality of sperm cells (Ritar and Salamon, 1991). 
However, the quality of Jamunapuri goat semen did not differ 
significantly between seasons (Hassan et al., 2010). Semen from 
most males contains some abnormal spermatozoa. Kasimanic- 
kam et al. (2007) stated that breeding potential of a ram should 

have more than 70% morphologically normal sperm. In the pre- 
sent study the proportion of abnormal spermatozoa did not 
exceed 30% until 48h of storage at 5℃. So it is recommended 
that ram semen may chill up to 48h.

CONCLUSIONS

Concentrate supplementation improve weight and scrotal 
circumference gain, semen volume with sperm concentration, 
sperm cell motility and sperm membrane potentiality. Sperm 
viability and normal percentages of spermatozoa were not 
affected by concentrate supplementation. Age and scrotal size 
at puberty, libido index and BCS, were improved in supple- 
mented rams. This study could help farmers to provide appro- 
priate diet to indigenous rams in order to improve their repro- 
ductive performance.
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Abstract: Selection of breeding rams would be the prerequisite for getting better fertility can be accomplished 

through selecting some important reproductive traits. Cited information regarding reproductive performances 

of ram necessary for breeding programme is absent in our country (if available). The objective of the present 

study was to measure the reproductive performances of indigenous rams. Ram lambs were selected on the basis 

of indigenous characteristics. They were maintained on natural grazing with lump some amount of concentrate. 

Body weight and growth rate, scrotal circumference and its growth rate, BCS and libido index were measured 

weekly. Age, body weight, BCS and scrotal circumference at puberty were recorded. Semen was collected once 

a weak using artificial vagina and subjected for evaluation of volume, color, density, mass motility, 

concentration, motility, functional integrity and normal morphology of spermatozoa. The body weight, BCS, 

scrotal circumference, growth rate of body weight and scrotal circumference were 20.8±0.6(kg), 3.6±0.1, 

22.8±0.2(cm), 17.0±0.6(g/d), 1.6±0.2(mm/15d), respectively. Age, body weight, BCS and scrotal circumferences 

at puberty were 6.8±0.1(months), 10.0±0.4(kg), 3.2±0.1, 18.6±0.7(cm), respectively. The volume, density, mass 

motility, concentration were 1.2±0.0ml, 2.9±0.0, 4.3±0.0 and 4.1±0.7x10
9
, respectively. The rate of motility: 

89.0±0.2, 72.4±0.2, 62.0±0.6, viability: 91.8±0.1, 75.6±0.2, 64.8±0.6, functional integrity: 87.3±0.2, 69.1±0.2, 

50.2±0.5 and normal spermatozoa were 94.0±0.1, 77.3±0.1 and 75.0±0.2 in fresh, chilled and frozen semen, 

respectively.    
Keywords: Indigenous ram, reproductive characters, semen quality 

 

I. Introduction 

Sheep may contribute a significant amount in the protein content and income generation to the people of 

Bangladesh since they are easy to rear and more resistance to infectious diseases compared with goat. There are 

3.12 million sheep in Bangladesh [1]. The small non-descript indigenous sheep probably originated from south-

eastern sub-tropical region’s. In our country sheep is generally managed under rural condition. They are sparsely 

distributed throughout some specific areas within the country [2]. Recently the farmers are aware of their 

benefits and have great interest to increase the sheep production through farming. However, there is scarcity of 

breeding rams and absence of cited information regarding reproductive performances required for breeding 

purpose. The genetic potential and productivity of goats and sheep are deteriorating due to indiscriminate type 

of breeding. This may be minimized by providing sound breeding knowledge to the breeder [3]. The 

reproductive performances are influenced by several factors [4]. Selection of young rams for fertility can be 

accomplished through selecting some important reproductive traits such as age at puberty, body condition score, 

body growth rate, scrotal circumference, scrotal growth rate and semen quality [5]. There was a positive 

relationship between body weight, scrotal circumference and testicular weight [6] and in general increased 

testicular weight lead to produce good quality semen [7]. 

As mentioned above there is paucity of information regarding reproductive performances, quality of semen 

for breeding and AI. Hence, the sheep is producing without any improvement in any economic trait resulting in 

significant economic loss of the country. Limited studies were undertaken to observe the productive and 

reproductive performances of ewes in Bangladesh [8]. However, the same attention was not offered to 

indigenous ram. When the ewes are in estrus the farmers desperately looks for the ram for service and become 

disappointed both by scarcity and high quality ram. It is urgent to select sound rams for breeding programme to 

speed up the production of economic traits with high genetic merit. Therefore, a comprehensive study was 

designed to observe the baseline study of reproductive performances of indigenous ram.  
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II. Materials and Methods 
2.1 Study area and period 

The study was conducted at the Department of surgery and Obstetrics, Bangladesh Agricultural University, 

Mymensingh-2202 during the period from May 2011 to April 2013. The research units are located on N 24.73 

and E 90.44 latitude and longitude, respectively and elevated 9 m above sea level. The area receives on average 

174 mm of rainfall. Mean annual minimum and maximum temperatures experienced at the site are 16.46 and 

29.13°C, respectively.  

 

2.2. Experimental animals and management 

Fourteen ram lambs 4-5 months old, selected and purchased from the local market on the basis of 

indigenous or local characters and kept under semi-intensive condition at the Department of Surgery and 

Obstetrics, Faculty of Veterinary Science, Bangladesh Agricultural University, Mymensingh, Bangladesh. After 

acclimatization, rams were dewormed and vaccinated against rabies and tetanus. Rams were maintained on 

natural grazing. Lump some amount of concentrates consisted of wheat bran (50%), crushed maize (25%), soy 

bean meal (20%), fish meal (1%), dicalcium phosphate (DCP) powder (2%), vitamin mineral premix (0.5%), 

and salt (1.5%) was supplied to the rams along with grazing. Rams were supplied ad libitum drinking water.  

 

2.3. Experimental design 

Body weight (kg), scrotal circumference (cm) and their growth rate were measured weekly. Body 

condition score (BCS) was measured by palpating lumber region as like other small ruminants and recorded in a 

score (1-5 with 0.5 increment) [9]. Scrotal circumference (cm) was measured by passing a flexible tape around 

the scrotum (both testes at the same level) at the point of maximum circumference. Age (months), BCS, body 

weight (kg) and scrotal circumference (cm) at puberty were calculated. Puberty was determined as the age when 

the ejaculate contained >50x10
6
 spermatozoa, sufficient to accomplish fertilization [10]. Libido index was 

graded from 0 to 3; 0 no desire to move towards a teaser ewe. 1 very reluctant to reach the teaser. 2 willingly 

moved towards the teaser. 3 moved towards the ewe in an uncontrolled manner. Other sexual behaviours were 

recorded during the whole experimental period.  

 

2.4 Semen Collection, preservation and evaluation 

Semen was collected by artificial vagina once a week. All glassware for collection and handling were 

cleaned and sterilized using high-pressure steam, dried and warmed at 35°C. After ejaculation, the tube was 

immediately placed in a bath at 37°C. The volume of semen was measured directly from the graduated 

collecting tube. Colour was estimated by visual inspection and density was scored by making the tubes slant 

with score range 0-5. Microscopic examination was performed under phase contrast microscope (Gallenhamp, 

No. 82TT8, Cat No. M/6-200-H HZ 60, England). Mass motility was estimated by assessment of wave motion 

of fresh undiluted semen under microscope 10x with 0-5 score. The concentration of spermatozoa was counted 

by placing a drop of diluted (1:400) semen on haemocytometer. To evaluate sperm motility, 5 µl of diluted 

semen was placed on a warmed (37°C) slide, covered by a cover slip and examined (400x). Semen was diluted 

(1:10) with tris based diluents and was stored at chilling (5-8°C) for up to 48h and freezing method accordingly.  

 

2.5. Morphological evaluation 

Eosin-nigrosin stain was used to determine the viability of spermatozoa. Small drop of semen and one 

drop of eosin-nigrosin stain were placed on a clean slide and mixed with a clean stick, a thin smear was made, 

dried in air and examined under microscope (400x). At least 200 spermatozoa were examined from each smear 

to calculate the percentages of live spermatozoa. Hypo-osmotic swelling (HOST) test was used to measure the 

proportion of spermatozoa that swelled, giving an estimate of the proportion with functional integrated 

spermatozoa. Normal (acrosome, midpiece and tail) rate of spermatozoa were evaluated using Spermac stain® 

(Minitube, Box 152, Wellington, 7654, South Africa) (400-1000x). Before evaluation, semen was taken to warm 

up and thawed at 39 to 40 for 14 second for chilled and frozen, respectively.  

 

2.6. Statistical analysis  

Data generated and statistical analyses were carried out for mean ±SEM in each particular parameter. 

Data were analyzed using SPSS 17.0 computer program package (SPSS, USA).  

 

III. Results 
3.1. Reproductive characters 

The body weight, scrotal circumference and body condition score of selected ram lambs were 

8.4±0.4(kg), 14.8±0.8(cm) and 3.1±0.0. The same parameters for mature rams were 20.8±0.6(kg), 22.8±0.2(cm) 

and 3.6±0.1, respectively. The growth rate of body weight and scrotal circumference was 17.0±0.6(g/d) and 
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1.6±0.2(mm/15d), respectively. Age, BCS, body weight and scrotal circumference at puberty were 

6.8±0.1(months), 3.2±0.3, 10.0±0.4(kg), and 18.6±0.7(cm), respectively. The mean libido index was 2.6±0.1 

(Table 1).  

Table 1. Reproductive parameters of indigenous rams 
Parameters Mean ±SEM  Range 

Selected ram  lambs body weight (kg)  8.4±0.4 6.5-11.5 

Mature body weight (kg) 20.8±0.6 17.5-25 

Body growth rate (g)/d  17.0±0.6 15.1-21.9 
Selected ram lambs body condition score (1-5) 3.1±0.0 3-3.5 

Mature body condition score (1-5)  3.6±0.1 3-4 

Selected ram lambs scrotal circumference (cm) 14.8± 0.8 10.5-18.5 
Mature scrotal circumference (cm) 22.8±0.2 21-24 

Scrotal growth rate (mm/15d) 1.6±0.2 0.8-2.5 

Age at puberty (months) 6.8±0.1 6-7.5 
Body condition score (1-5) at puberty 3.2±0.3 3-3.5 

Body weight at puberty (kg) 10.0±0.4 8-12.7 

Scrotal circumference (cm) at puberty 18.6±0.7 13-21.7 
Libido index (0-3) 2.6±0.1 2-3 

 

 

The investigating others sexual behaviours in rams are presented in Table 2 

 

Table 2. Others sexual behaviours 
Parameters Characters 

Libido 

characteristics 

Neck outstretched and head held horizontally (searching female), flehmen, 

sniffing and licking of ewe’s vulva, nudging ewe, repeated dorsal elevation of 

scrotum, penile protrusion with no dribbling of seminal fluid. 
Duration of 

copulation 

Very short period. 

Ejaculatory 
behavior 

Before ejaculation several times of mount have been observed however 
sometimes ejaculate take place by 1st mount, homosexual behaviours was 

observed. 

Mating 
characters 

Serious fighting with other male to mate female, dominance effects and gargling, 
rams normally display agonistic behavior when introduced into the ewe flock. 

 

3.2 Indigenous ram semen characters 
The colour of fresh semen was creamy white immediately after collection. The volume, density, mass 

motility and concentration of semen were 1.2±0.0ml, 2.9±0.0, 4.3±0.0 and 4.5±0.1x10
9
/ml, respectively. The 

rate of motility, viability, functional integrity and normal morphology was 89.0±0.2, 91.8±0.1, 87.3±0.2 and 

94.0±0.1 in fresh semen while those of chilled semen were 72.4±0.2, 75.6±0.2, 69.1±0.1 and 77.3±0.1, 

respectively.  However, the rate of motility, viability, functional integrity and normal morphology of post 

thawed semen were 62.0±0.6, 64.8±0.6, 50.2±0.5 and 75.0±0.2, respectively (Table 3). 

 

Table 2. Quality of indigenous ram semen 

 

 

 

 

 

Parameters Mean ±SEM  Range 

Colour Creamy white - 
Volume (ml) 1.2 ±0.0 0.2-1.8 

Density (0-5) 2.9±0.0 2-4 

Concentration (x109) 4.5±0.1 2-8.9 
Mass motility (0-5) 4.1±0.0 2.5-5 

Motility 

Fresh 89.0±0.2 80-95 

Chilled after 48h 72.4±0.2 58-85 

Post thawed 62.0±0.6 54-71 

Viability 

Fresh 91.8±0.1 85-96 

Chilled after 48h 75.6±0.2 58-85 
Post thawed 64.8±0.6 57-75 

HOST test 

Fresh 87.3±0.2 70-93 

Chilled after 48h 69.1±0.2 55-80 
Post thawed 50.2±0.5 42-57 

Normal sperm  Fresh 94.0±0.1 86-98 

Chilled after 48h 87.2±0.1 68-86 
Post thawed 75.0±0.2 70-79 

Values are presented as mean±SEM  

 

values are presented as mean±SEM 
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IV. Discussion 
Reproductive characters 

Body weight, scrotal circumference, growth rate, BCS 

The information is available regarding reproductive performances of rams [11]. The present study 

observed the concerning reproductive performance of native rams in Bangladesh. The mean body weight and 

scrotal circumference of the present study were 20.8±0.6kg and 22.8±0.2cm, respectively which was lower than 

other breeds in the cited references [12]. They reported the body weight and scrotal circumference of adult 

Awassi rams were about 79.1 ± 1.0kg and 33.5 ± 0.8cm, respectively. It was also showed that the body weight 

of other exotic sheep breeds like Dorper sheep have live weight of 40 kg. [13]. Live weight of a mature Border 

Leicester ram would be in the range of 140–175 kg. However, the live weight of sheep in subcontinent countries 

comparatively lower than others. There was a report on adult ewes body weight was 25.6 ± 2.9 - 47.1 ± 4.4kg in 

Pakistan [14]. The overall mean scrotal circumference was recorded 32.0±1.2cm [3]. The mean growth rate of 

live weight and scrotal circumference of our indigenous rams were also lower than reported by other [15]. This 

discrimination of body weight [11] and scrotal circumference may be differed depending on different breeds 

[16], Feeding practice affect the scrotal circumference and scrotal growth rate in ram lambs (p<0.001) [17]. Our 

experimental rams showed the mean BCS 3.6±0.1 which is similar to the findings of Tabbaa et al [12] in adult 

rams. In most cases, healthy sheep and goats should have a BCS of 2.0 to 3.5 and breeding ram should have 

BCS 3-4 [18].  

 

Age, weight, BCS and scrotal circumference at puberty 

For maintenance of better reproductive management it is need to be known the information about the 

onset of puberty and sexual maturity [19]. The study revealed that the age at onset of puberty in our indigenous 

rams is similar to other studied [20]. The mean age and body weight at puberty is comparatively lower but BCS 

is higher than the findings of   Mukasa-Mugerwa and Ezaz [15]. However, the similar condition score (3.3±0.4) 

was observed [14] for yearling rams. Although the satisfactory scrotal circumference was 30-36cm during the 

period of 8-14 months age [21], however, our indigenous ram showed  18.6±0.7cm scrotal circumference at 

pubertal age which was also lower than reported (29.6±1.3cm) in yearling rams [12].  

 

Libido Index 

Our present results on the libido score (2.6±0.1) of indigenous rams showed to be normal. Snowder et 

al. [22] reported that the overall mean libido score was 3.5 ± 0.02 when the score ranged from 1-6. Rams may 

exhibit a wide range of libido levels [23].  Day length has an effect on reproduction in male and female. The 

highest libido, fertility, and semen volume with good quality were observed in late summer and autumn, when 

the females will allow breeding [24]. Even though the present study was not related to feeding practice however, 

it was reported that diet has effect on libido. Carbohydrate or protein deficiency may impair libido in males [25]. 

It was also reported that the supplemented diet had tendency to increased sex drive compared to control though 

the difference was insignificant (p>0.05) [26]. 

 

Other sexual behaviours 

The recorded some other sexual characters in indigenous rams during the experimental period were 

similar to the findings of Perkins and Roselli [27]. Mounting behavior in rams is accompanied by a series of 

shallow pelvic thrusts. The rams in this study mounted several times before ejaculation however, it was not 

exceptional that the rams exhibited ejaculation by 1
st
 mount within very short period: 1-2 seconds. This type of 

sexual behavior also showed by Bermant et al. [28] in rams. Rams failed to jump estrous ewes and ejaculates 

those were transferred from their mother and sisters by 90 days of age and raised in a group with all male. 

However they were homosexual. A similar result was described by  Perkins and  Roselli [27]. They noted that 

20 to 35 percent of sexually inexperienced yearling rams reared in all male groups were sexually inactive when 

they were first exposed to estrous females. Fighting was a serious problem among rams. Mature and larger rams 

were almost always dominated over smaller rams. Sometimes smaller rams were more aggressive and bred more 

ewes. 

 

Semen characters of indigenous rams  

Volume, density, mass motility and concentration 

Semen volume is one of the important factors in semen evaluation and reproductive performance in 

males [29]. The present result regarding the volume of semen in our rams is similar to the finding of others [3] 

but dissimilar result was also observed [30]. They reported the overall mean volume of semen from Pirlak rams 

was 1.5 ± 0.1 ml. The quality of semen in native rams was not studied. The typical ram ejaculate was 1 to 2ml 

and contains 1 to 5 billion sperm cells [21]. The volume of semen could be varying with the breed, age, and the 

collection interval. The Suffolk, Walachian and Sumava sheep produce 1.8±0.5, 1.6±0.6 and 1.9±0.7ml semen, 

http://www.ncbi.nlm.nih.gov/pubmed?term=Mukasa-Mugerwa%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16727196
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perkins%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roselli%20CE%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Perkins%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roselli%20CE%5Bauth%5D
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respectively [31]. The mean density was 2.9±0.0 and mass motility of semen from this study was 4.3±0.0 which 

was comparatively higher than that reported by others [3, 32]. The finding of concentration of spermatozoa 

(4.1±0.7x10
9
) per ml was found to be similar with the other result [30]. He recorded that the concentration of 

spermatozoa was 4.2 x10
9
 /ml of Pirlak rams. On the other hand, Ibrahim [33] showed the higher sperm 

concentration (4.9.7 x 10
9
/ml) in rams. Similar observation was also observed [3]. Normal concentration of ram 

spermatozoa per ml varying from 1.6 x 10
9 

to 6.0 x 10
9
 with an average of 3.6 x 10

9
 [34]. Our result was within 

the normal range of sperm concentration. Higher the number of sperm/ml allow to produce higher number of 

insemination doses ultimately create opportunity to inseminate larger number of females to inseminate [35]. 

Sperm production, as well as total number of spermatozoa per ml, can be affected by breed [36] and nature of 

diet [37].  

 

Motility, viability, functional integrity and normal morphology of spermatozoa 
The proportion of motile spermatozoa for fresh, chilled and post thawed frozen semen was within a 

standard range as the minimal value of sperm motility for the ram is 60% [38]. The motile spermatozoa provide 

strong evidence for sperm maturation. Sperm motility is a fairly reliable indication of the viability of semen 

[39]. After chilling or freezing the percentages of sperm motility was reduced. The results confirmed the other 

finding [30] for chilled and [40] for frozen semen.  

Determination of % viable sperm is important in assessing semen for AI. The percent viable 

spermatozoa in our result comparatively higher than other [30]. He reported the mean proportion of live 

spermatozoa in Pirlak rams was 92.9% at 0h of observation. Although the preservation decreased the rate of 

sperm viability from 91.8±0.1 to 75.6±0.2 when chilled and 64.8±0.6 when frozen, however, the rate of viability 

was within the standard ranged accordingly [41]. The time of preservation damaged the sperm membrane and 

ultimately cell death [42].  

In fresh semen the values for HOST positive spermatozoa in this study is higher than the finding of 

Juyena [43] reported 76% HOST positive sperm cell in Padovana rams. In chilled semen, the present result for 

hypo-osmotic swelling test value is higher than in Pirlak rams semen after chilling. The similar observation was 

observed in preservation time decrease in the hypo osmotic resistance of spermatozoa [30]. From above 

discussion it was observed that the rate of functional integrity of spermatozoa varies depending breed and 

species and preservation methods.  

Before preservation the morphologically normal spermatozoa is similar to Danaa et al. [44]. They recorded 

95% normal spermatozoa in rams before preservation. After chilling and freezing the rate of normal morphology 

of spermatozoa was decreased. Generally semen from most males contains some abnormally formed 

spermatozoa [45]. Beside this, breeding potential of a ram should have more than 70% morphologically normal 

sperm. In the present study the proportion of abnormal spermatozoa did not exceed 30% both for fresh and after 

chilling. The morphology of post thawed ram spermatozoa was also within the standard value [46]. Different 

factors may affect the morphology of spermatozoa e.g methods of preservation [47], age of the animal [48]. 

They recorded good quality sperm was found in 2-3 years rams after that decline gradually. 

 

V. Conclusions 
It would be concluded that the productive and reproductive performances of indigenous rams are 

satisfactory even though the body weight and scrotal circumference comparatively smaller than other breeds in 

the world. They attained to become puberty early with good libido scoring. The quality regarding volume, 

density and mass motility, concentration, motility, viability, functional integrity and normal morphology of 

semen were within the standard ranged published by others. The quality of semen from indigenous ram was also 

satisfactory after chilling up to 48h and freezing. The others sexual behaviours were normal. Therefore, 

emphasis should be given to introduce AI in ewes using semen from indigenous rams to observe the success of 

fresh as well as preserved semen and increase sheep population with high genetic merit.   
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ABSTRACT

The present study was designed to observe the oestrus responses in the indigenous ewe induced by cloprostenol 
sodium manufactured by two different companies (Ovuprost®, BOMAC, Newzealandand Prostenol®, Techno, Bangladesh). 
Twelve local ewes were divided into 3 groups (n= 8). The ewes in Group I and II were induced by intramuscular injection 
of 100 µg (0.4 ml) of cloprostenol sodium (Ovuprost® and Prostenol®), respectively. The 2nd injection in each group 
was given at 9 days apart. The ewes in Group III were kept as control for observing natural oestrus characteristics and 
comparing the responses with induced oestrus. Hundred and 75% ewes showed oestrus following 2nd injection of 
Ovuprost® and Prostenol®, respectively. The average time of onset of oestrus following 1st and 2nd injection of Ovuprost® 

and Prostenol® were 50.5 ± 3.5 vs 48.0 ± 0.0 h and 49.9 ± 1.9 vs 49.5 ± 1.7 h, respectively. There was no significant 
difference between the two types of cloprostenol sodium group on the onset of oestrus. The average duration of oestrus 
was 27.5 ± 0.7 vs 27.5 ± 0.0 h and 25.9 ± 3.3 vs 24.2 ± 0.3 h in Ovuprost® and Prostenol® treated ewes, respectively. 
For natural oestrus, the duration of oestrus was 25.2 ± 3.3 h. There was no significant difference among the cloprostenol 
sodium produced by two different companies and natural oestrous ewes on the duration of oestrus. The higher percentages 
of cornified cells were present in induced oestrus (90 and 85%) compared with natural oestrus (80%), although there 
was no significant difference among them. The pregnancy rates were 75, 66.7 and 100% in Ovuprost®, Prostenol® and 
natural oestrous ewes, respectively. The above results indicate the suitability of using cloprostenol sodium for synchro- 
nization of oestrus in indigenous ewes in Bangladesh.

(Key words: oestrus, synchronization, vaginal cytology, pregnancy rates, ewes, Bangladesh)
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INTRODUCTION

Sub-tropical weather in Bangladesh is favorable for sheep 
breeding. The few numbers of non-descriptive called indigenous 
sheep are sparsely distributed throughout the country. However, 
the productivity of this sheep is low due to poor genetic merit 
(Alam et al., 1989a; Rahman et al., 2005), poor nutrition 
(Alam et al., 1989b) and management.

Oestrus is usually manipulated to ensure optimum production 
or convenient for the owner, to facilitate the use of AI under 
extensive farm condition, to detect oestrus in case of weak 
oestrus symptoms. Continued research has been conducted to 
establish optimal doses and agents to use for favorable synchrony 
of oestrus and fertility (Whitley and Jackson, 2004). Issues 

involving oestrus synchronization include the fact that new 
product development and inclusion of sheep in labeling for 
hormone products used in synchronization has not been so 
much coincided with the user interest. Many researchers have 
been conducted for synchronization of oestrus in sheep either 
by reducing the length of luteal phase of the oestrous cycle 
with PGF2α or by extending the cycle artificially with exoge- 
nous progesterone or more potential progestagens (Evans and 
Maxwell 1986; Jainudeen et al., 2000). Henderson et al. 
(1984) studied about the effect of double injections of different 
doses of PGF2α at 9 day intervals along with the administration 
of progesterone impregnated vaginal sponges. They reported that 
there were no differences in the lambing rates of ewes treated 
with different doses of PGF2α. Beck et al. (1987) reported that 

Sheikh
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the oestrous rates during 2 consecutive breeding seasons were 
greater in ewes treated with double injections of PGF2α at 11 
days intervals than in those treated with a single injection 
only. In a subsequent study, they reported that there was no 
difference between the lambing rates of ewes injected with 
125 µg of cloprostenol at 11 day intervals and in the lambing 
rates of those injected with a combination of PGF2α and GnRH 
(Beck et al., 1996). The grazing land in Bangladesh is 
becoming less. Ultimately in future we have to depend on 
farming system where synchronization of oestrus is essential 
for breeding purpose. However, there are few studies involving 
oestrous synchronization in ewes in Bangladesh. Therefore, the 
present study was designed to compare the effectiveness of 
cloprostenol, produced by two different companies (home and 
abroad). Finally their effects were also compared with the 
natural oestrus for improved productive adaptation in the bree- 
ding purposes.

MATERIALS AND METHODS

1. Animals and Management
A total of 24 indigenous ewes, 2∼3 years old and 15∼20 

kg body weight were used for this study. A well ventilated 
house containing concrete-floor, tin roofed shed and brick made 
wall was provided to the ewes. The ewes had the access for 
free outside movement during daylong for grazing and social 
interactions to each other. They were maintained with pasture 
grazing and concentrate mixture.

2. Synchronization of Oestrus
The ewes were randomly divided into 3 groups. Each group 

consisted of 4 ewes. Synthetic cloprostenol produced by two 
different companies (home and abroad) were selected for indu- 
cing oestrous ewes in this study. They were namely, Ovuprost®; 
BOMAC, Newzealand and Prostenol®; Techno, Bangladesh. 
The ewes in Group I (Ovuprost®) and II (Prostenol®) were 
induced by intramuscular injection of 100 µg (0.4 ml) of clop- 
rostenol sodium, respectively. The first injection was given 
ignoring the stage of the oestrus cycle. After 9 days the same 
doses were injected to all ewes of Group I and Group II, 
regardless of oestrus. The ewes in Group III were selected as 
natural oestrus group.

3. Detection of Oestrus, Onset, Duration and Intensity of Oestrous Signs

The ewes were observed closely for detecting the signs of 
oestrus at 4 hours interval after Day 1 of injection in treated 
group. The oestrous ewes were detected by using teasur ram 
for inducing male effect. Ewes were inspected for 4 hours 
intervals after 1 day of injection. The onset and sings of oestrus 
were recorded on the basis of clinical signs and symptoms. 
Duration of oestrus was calculated from the time of onset of 
oestrus to the end of oestrus as rejection of female to the 
male. Detected oestrus was also confirmed by observing the 
cornified vaginal epithelial cells. In natural oestrus group, the 
day of onset of oestrus was suspected from counting the end of 
previous cycle. The oestrus was detected in the same process as 
did for induced groups.

4. Measurement of Vaginal Cytology during Oestrus
During oestrus vaginal fluid was collected from ewes in all 

groups to determine the characteristic of vaginal epithelial cells. 
The fluid was placed in the marked slides and the types of 
epithelial cells were observed under microscope at the 10X 
power. The percentage of cornified epithelial cells were counted 
under microscope at the 10x and compared among two induced 
cloprostenol drug and natural oestrus.

5. Natural Service
Natural service was given about 12 hours after the onset of 

oestrus by using a proven ram.

6. Pregnancy Rate
Pregnancy was determined by ultra-sound scanning on 50 

days after service and the rate was calculated.

7. Statistical Analysis
The data was entered in the Excel sheet. Results were cal- 

culated as mean ± standard deviation (S.D) by using SPSS 
software (SPSS® version 16.0). Comparison between two induced 
drugs of cloprostenol on the percentage of ewes showed oestrus, 
time of onset of oestrus, duration of oestrus were determined 
by using student t-test. Comparison among two induced oestrus 
and natural oestrus on the percentage of ewes showed oestrus, 
duration of oestrus and pregnancy rates were determined by 
using one way ANOVA.

RESULTS
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Table 1. Effect of different types of cloprostenol on induction and duration of oestrus

Types of
cloprostenol

sodium

No. and percentage of ewes
came in oestrus (response)

Time of onset of oestrus
(Mean ± SD) (hours)

Duration of oestrus
(Mean ± SD) (hours)

1st injection 2nd injection 1st injection 2nd injection 1st injection 2nd injection
Ovuprost®

(100 µg) (n= 8) 2(50) 4(100) 50.5 ± 3.5 49.9 ± 1.9 27.5 ± 0.7 25.9 ± 3.3

Prostenol®

(100 µg) (n= 8) 1(25) 3( 75) 48.0 ± 0.0 49.5 ± 1.7 27.5 ± 0.0 24.2 ± 0.3

Level of sign. NS NS NS NS NS NS

NS = not significant.

1. Time of Onset of Oestrus and Duration of Oestrus
The effects of Ovuprost® and Prostenol® on time of onset 

and duration of oestrus in ewes are shown in Table 1. The per- 
cent of ewes showed oestrus following 1st injection of Ovuprost® 

and Prostenol® were 50 and 25%, respectively (Table 1). How- 
ever, the percentage was 100 and 75% following 2nd injection 
(Table 1). The range of time of onset of oestrus in both groups 
of ewes were similar (45∼54 and 45∼50 h, respectively). The 
mean time of onset of oestrus following 1st and 2nd injection 
of Ovuprost® and Prostenol® were 50.5 ± 3.5 vs 48.0 ± 0.0 h 
and 49.9 ± 1.9 vs 49.5 ± 1.7 h, respectively (Table 1). There 
was no significant difference between the two types of clopro- 
stenol on the onset of oestrus.

Like the onset of oestrus, the range of duration of oestrus 
in ewes was similar in both types of cloprostenol group (24∼
33 and 24∼30 h). The mean durations of oestrus were 27.5 
± 0.7 vs 27.5 ± 0.0 h and 25.9 ± 3.3 vs 24.2 ± 0.3 h, respectively 
(Table 1). There was no significant difference between two 
cloprotenol groups produced by two different companies.

The comparison of duration of oestrus is shown in Table 2. 
The duration of natural oestrus varied from 24∼36 hrs. There 
was no significant difference between the induced and natural 
oestrus on the duration of time.

2. Oestrous Signs and Its Intensity
The signs of oestrus and its comparison among natural and 

induced oestrous ewes are shown in Table 3. The most 
specific signs of oestrus in all groups were, stand to be 
mounted, head turning towards ram and sniffing of vulva by 
the ram, sniffing of scrotum by the ewe. They wagged their 
tails vigorously and urinate frequently. Reddening of the vulva 
and vaginal discharges were observed in most of the ewes in

Table 2. Comparison of duration of oestrus among natural and 
induced oestrus

Type of
oestrus

Duration of oestus
(mean± SD) in hours

Level of
significant

Ovoprost® (n=8) 26.4 ± 2.7 NS

Prostenol® (n= 8) 25.0 ± 1.7 NS

Natural oestrus (n=8) 25.2 ± 3.3 NS

NS = not significant.

all groups (Fig. 5). However, signs in induced oestrous ewes 
were more severe in intensity compared with natural oestrous 
ewes.

3. Vaginal Cytology during Oestrus
The comparison of vaginal cytology during oestrus has been 

shown in Table 4. Vaginal cytology was observed in all 
induced and natural heated ewes. Cornified epithelial cells 
were observed in the vaginal smear of all groups. Oestrus was 
dominated by the cornified epithelial cells compared with 
nucleated or white blood cells. The higher percentages of 
cornified cells were present in induced oestrus compared with 
natural oestrus. However, there was no significant difference.

4. Pregnancy Rates
The pregnancy rates following service in induced and 

natural oestrus has been shown in Table 5. The pregnancy 
rates were 100% following natural oestrus. However, it was 75 
and 66.7% following insemination in oestrus induced by 
Ovuprost® and Prostenol®, respectively. However, there was no 
significant difference among the natural and induced oestrus 
on the pregnancy rates.
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Table 3. Comparison among natural and induced oestrous signs measured by its intensity

Oestrous signs
Intensity of oestrous signs

Ovoprost® (n=8) Prostenol® (n=8) Natural oestrus (n=8)

The female stands and allows the male to mount **** **** ****

Affinity to stay with male **** **** ***

Head turning towards ram and sniffing of vulva by the ram *** *** **

Sniffing of scrotum by ewes *** *** **

They wagged their tails vigorously and urinate frequently **** *** *

Swelling and reddening of the vulva *** *** **

Vaginal discharges ** * *

Number of *(1∼4) indicates the intensity of the oestrous sign.

Table 4. Comparison of vaginal cytology among natural and 
induced oestrus

Type of oestrus Total no.
of cells

Cornified 
cell

Nucleated 
cell

Natural oestrus (n=8) 100 80% 20%

Ovoprost® (n=8) 100 90% 10%

Prostenol® (n=8) 100 85% 15%

Level of significant NS NS

NS = not significant.

Table 5. Comparison among types of oestrus on pregnancy rates 
after service

Treatment
Served

following 
induced oestrus

Ultrason-
graphic

scanning

Pregnancy 
rate
(%)

Natural 8 8 100

Ovuprost® 100 µg 8 6 75

Prostenol® 100 µg 6 4 66.7

Level of significant NS

NS = not significant.

Discussion

Oestrus detection in indigenous ewes is very difficult be- 
cause of their weak oestrus signs. So, oestrus synchronization 
is necessary for controlled breeding in ewes. In Bangladesh, it 
is more difficult to detect oestrus accurately in ewes as they 

are reared on traditional breeding system. For successful bree- 
ding management oestrus synchronization is essential in indi- 
genous ewes.

The objectives of present study were to observe the effects 
of Ovuprost® and Prostenol® on percentage of ewes come in 
oestrus, time of onset and duration of oestrus, vaginal cytology 
during oestrus and pregnancy rates following insemination in 
induced oestrus.

Prostaglandin creates hypoxia within active sensitive corpus 
luteum and regresses it. It also interferes the binding of LH 
hormone in the cell surface receptors and thus induce oestrus 
in the synchronized animals (Nett et al., 1976). The success of 
oestrus results and conception can be affected by the quality 
and dose of synthetic product of prostaglandin and time of 
injection (Virakul et al., 1981; Jindal et al., 1990).

In the present study, cloprostenol sodium of two different 
companies in abroad and home (Ovuprost® & Prostenol®) were 
used to observe their efficacy in oestrus responses and 
pregnancy rates in local ewes. In the present study, higher 
percentages of ewes showed heat following induction with 
Ovuprost® compared with prostenol. Ovuprost® is the product 
of newzealand and Prostenol® is the product of home country. 
The fineness in the production of this prostaglandin in abroad 
may be the explanation for this difference in oestrus response 
between the two products. Seventy five to 100% local ewes 
responded by induction with 100 µg cloprostenol sodium. This 
indicates that 100 µg cloprostenol sodium may be the suitable 
dose rate for synchronization of oestrus in the indigenous ewes.

The induced ewes showed oestrus within 45∼50 h of 
injection of both Ovuprost® & Prostenol®. This result is similar 
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to results of Trounson et al. (1975) where 84% of ewes were 
detected in oestrus 29∼48 hours later of injection of clopros- 
tenol. The mean time of onset of oestrus after injection of 1st 
and 2nd injection of 100 µg Ovuprost® & Prostenol® were 50.5 
± 3.5 vs 48.0 ± 0.0 h and 49.9 ± 1.9 vs 49.5 ± 1.7 h, respec- 
tively. There was no significant (p>0.05) difference on the 
mean time of onset of oestrus following injection of Ovuprost® 

and Prostenol®. Similar mean time of onset of oestrus was also 
observed in the work of Nuti et al. (1992) in which the mean 
time from injection to behavioral oestrus was 46 to 48 hrs. A 
slight difference was observed in the work of Perera et al. 
(1978) who reported that single and double injection of clop- 
rostenol sodium (125 µg) IM at 10 days interval showed 84% 
of ewes in oestrus within 32 hrs. This could be due to the 
differences of breed and place of work (environment).

The range of duration of oestrus was 24∼30 vs 24∼33 h 
following induction with Ovuprost® and Prostenol®. Following 
1st and 2nd injection of cloprostenol sodium (100 µg Ovuprost® 

and Prostenol®), the duration of oestrus were 27.5 ± 0.7 hrs. 
vs 27.5 ± 0.0 hrs. and 25.9 ± 3.3 vs 24.2 ± 0.3h, respectively. 
Similar, duration of oestrus was also observed during natural 
oestrus 25.15 ± 3.25h. The results showed some difference with 
Perera et al. (1978) who reported the duration of oestrus 20 
hrs. on average. The quality of synthetic prostaglandins, dose, 
individual response or frequency of observation may have an 
effect on the differences in response between the experiments. 
However, the ewes used for this experiment were indigenous 
type and numbers of ewes used were of very small size. There- 
fore, a large number of ewes are required to establish a definite 
conclusion.

The range of duration of natural oestrus was 24∼36 h. The 
average duration was 26.4 ± 2.7, 25.0 ± 1.7 and 25.2 ± 3.3 
hrs. in Ovuprost®, Prostenol® and natural oestrus group, respec- 
tively. There was no significant (p>0.05) difference on the 
duration of oestrus among the groups. The results showed some 
difference with Perera et al. (1978) who reported the duration 
of oestrus 20 hrs. on average.

Normally ewes do not exhibit heat symptoms unless the 
presence of rams. In this experiment, ewes were introduced to 
the vasectomized ram 24 hrs. after injection of both types of 
cloprostenol. The most specific signs of oestrus in all groups 
were, stand to be mounted, head turning towards ram and 
sniffing of vulva by the ram, sniffing of scrotum by ewes. 
They wagged their tails vigorously and urinate frequently. 

Reddening of the valva and vaginal discharges were observed 
in most of the ewes in all groups. These symptoms were similar 
to other breeds of sheep observed by other scientist (Dalton, 
2008; Susan, 2012). Intensity of oestrus signs were more pro- 
minent in indused oestrus than natural oestrus, in respect of 
the female stands and allows the male to mount, affinity to 
stay with male, head turning towards ram and They wagged 
their tails vigorously and urinate frequently. These symptoms 
were similar to other breeds of sheep observed by other scientist 
(Dalton, 2008; Susan, 2012). This more intensity of oestrus in 
induced groups compared with natural oestrus could be due to 
increase concentration of oestrogen activity, induced with reg- 
ression of corpus luteum by cloprostenol.

In the present study of cornified vaginal epithelium cells 
were dominant (80∼90%) in the vaginal flushing fluid. This 
cornified epithelium cells could be due to the effect of high 
concentration of estrogen level during oestrus as observed in 
other species (Bishnoi et al., 1980). The higher number of 
cornified epithelial cells were present in the Ovuprost® induced 
group compared with Prostenol® group. Again this indicates the 
effectiveness of abroad product compared with home product 
of prostaglandin. The higher percentages of cornified cells were 
present in induced oestrus compared with natural oestrus. This 
indicates the severity of action and or concentration of induced 
oestrogen hormone followed by regression of CL compared 
with oestrogen which could be produced for natural oestrus.

In the present study, there was no significant difference on 
pregnancy rates (100, 75 and 66.7%, respectively) following 
insemination in natural and induced oestrus, although the rate 
higher in natural oestrus. Risvanli et al. (2010) achieved a 
pregnancy rate of 70% in ewes which had received a single 
dose of cloprostenol sodium. This rate of pregnancy was higher 
compared with some other published works using other products 
of PGF2α (Üleri, 1985; Tekeli et al., 1997; Ozt.rkler et al., 
2003) or same product as cloprostenol (Horoz et al., 1997; 
Gonzalez et al., 2005). The pregnancy rates following insemi- 
nation in the naural oestrus was higher compared with induced 
oestrus. This result is similar with other published work (Üleri, 
1985; Horoz et al., 1997; Tekeli et al., 1997; Ozt.rkler et al., 
2003; Gonzalez et al., 2005). The high oestrugenic effects on 
the mucus secretion and genital tract contraction following in- 
duction with cloprostenol may compromise the sperm transport 
through cervix, resulting in lower fertilization rates and hence 
pregnancy rates (Üleri, 1985; Horoz et al., 1997; Tekeli et al., 
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1997; Ozt.rkler et al., 2003; Gonzalez et al., 2005). The present 
work was conducted on small number of ewes. Further work 
is continuing in the same Dept. to establish the present results 
(oestrus response and pregnancy rates in controlled breeding 
programme) in local ewes.

CONCLUSIONS

The results of the present study lead to the conclusions that 
100 µg cloprostenol (Ovuprost® and Prostenol®), may be suitable 
for oestrus synchronization in indigenous ewes in respect of 
percent of ewes heat, time of onset, duration of oestrus, vaginal 
cytology during oestrus and pregnancy rates. The Ovuprost® 

may be more effective compared with Prostenol® for in duction 
of oestrus in indigenous ewes. Further work is going on in the 
same laboratory to establish the present results involving induc- 
tion of oestrus using cloprostenol sodium.
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ABSTRACT

A study was carried out on 16 indigenous ewes in Bangladesh in order to assess the reproductive physiology, the 
pattern of vaginal cell exfoliation and progesterone profiles during the estrous cycle period. The mean estrous cycle 
length and duration of estrus were 15.8±0.12 days and 31.1±0.57 h respectively. The exfoliated epithelial cells were 
categorized into parabasal, intermediate, superficial and keratinized and their relative occurrences. The percentages of 
parabasal, intermediate and superficial cell type during proestrus were similar. The percentage of superficial cell type 
during estrus was 61.7%, which was significantly (p<0.01) differ from other types of cells and stages of estrus cycle. 
Metoestrus was predominant with neutrophils in addition with other cell types. Dioestrus was dominated by 
neutrophils. On days 0 to 5 of the cycle the progesterone concentration was 0.09 to 1.6±0.07 ng/ml. The length of 
diestrus was 5∼10 days with a range of mean progesterone level of 1.6±0.07 to 2.8±0.11 ng/ml. Progesterone levels 
increased significantly (p<0.01) after Day 5 and maximum level was 2.8±0.11 ng/ml observed on Day 10 of the 
estrous cycle. Thereafter it dropped rapidly to basal level of 0.11±0.04 ng/ml on Day 0 (p<0.01). These results indicate 
that the pattern of exfoliation of vaginal cells along with progesterone concentration could be used to determine the 
reproductive stages of indigenous ewe.

(Key words: estrus cycle, vaginal cytology, serum progesterone, ewes)
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INTRODUCTION

The knowledge of the reproductive physiology of estrus cycle 
is important in flock management and in order to determine the 
reproductive and productive potential of the indigenous sheep. 
The stage of the estrus cycle was predicted through the mor- 
phologic, endocrine and secretory changes occurring in the 
ovaries and the tubular genitalia during the estrous cycle of 
the ewes which have been associated with levels of steroid sex 
hormones. Vaginal cytology changes during estrous cycle have 
been studied in sheep (Hounzangbe-Adote, 1994), goats (Ola 
et al., 2006), swine (Valerie et al., 2003) and in boars (Mayor 
et al., 2005). The morphology of exfoliated cells has been found 
very useful to determine the physiological and pathological 
status of the female animal as well as a tool for hormonal bio- 
assay in several animal species (Perez-Martinez et al., 1999, 
Lafi et al., 1997). Many researchers have been studied the 
variations which occur in the vaginal mucosa at different phases 

of estrus cycle by using vaginal smears (Reddy et al., 2011; 
Dudek, 2004). These variations occur under the effect of estro- 
gen and progesterone hormones that secreted from the ovary 
(Lamond and Lang, 2005). The relative proportion of different 
types of vaginal epithelial cells can be used as a marker of the 
endocrine environment (Lamond and Lang, 2005; Arthur et al., 
1996). Moreover the vaginal cytology may be used clinically 
to evaluate the hormonal status, or/and to characterize the repro- 
ductive stages in the ewes. However, there has been no systemic 
study of reproductive patterns and vaginal cytology of indige- 
nous sheep in Bangladesh. Thus, the purpose of the present 
work was to evaluate morphologic characteristics of the epithe- 
lial cells from the vagina along with the measurement of serum 
progesterone concentration during estrous cycle that not being 
studied before in indigenous ewes in Bangladesh.

MATREIALS AND METHODS
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1. Study Area and Animals
The study was carried out at the Department of Surgery and 

Obstetrics, Bangladesh Agricultural University, Mymensingh. 
The research units are located on N 24.73 and E 90.44 latitude 
and longitude, respectively and elevated 9 m above sea level. 
The area receives on average 174 mm of rainfall. Mean annual 
minimum and maximum temperatures experienced at the site 
are 16.46 and 29.13℃, respectively.

The study was conducted between January to December, 
2011. A total of 16 clinically healthy indigenous ewes of 2∼3 
months old and 6∼8kg body weight were used for this study. 
Two grown up rams were vasectomized in the laboratory to be 
used as teasure. The ewes were maintained on natural grazing 
along with concentrate mixture (25% crushed maize, 50% wheat 
bran, 20% soybean meal, 1% fish meal, 2% DCP powder, 1.5 
% salt and 0.5% vitamin- mineral premix) during the experi- 
mental period. Water was supplied ad labium.

2. Detection of Estrus and Estrus Cycle Length
Estrous detection in ewes was carried out twice a day for 

1 h period of observation using vasectomized ram. Estrus du- 
ration was defined as the time interval between the onset of 
estrus and when a ewe no longer stood to be mounted (Godfrey 
et al., 2001) while estrous cycle length was defined as the 
number of days between the onsets of two consecutive estrous 
periods (Chemineau et al., 1992a).

3. Vaginal Smear and Cytology
For determining the stages vaginal smear was collected from 

the ewes with the aid of vaginal swabs which consisted of clean, 
soft and gentle pure cotton buds. The vulva and perineum 
were rinsed with clean water and gently wiped with a clean 
towel. Each ewe was well restrained in standing position by 
an assistant and the swab was gently inserted into the anterior 
vaginal with the right hand while the left thumb and fore- 
finger were used to expose the vulva lips. At the anterior vagina, 
the swab was gently and briskly rolled against the vaginal 
mucosa and carefully withdrawn. The swab was immediately 
smeared on a warm gland slide, air dried and immediately fixed 
with 100% ethanol. The smears were stained with stained with 
Giemsa stain (Hewitt, 1984). The cells encountered in the vaginal 
smear were categorized as percentage of superficial, parabasal, 
intermediate and leucocytes. Identification of vaginal epithelial 
cells was performed by microscopic observation (G×100), based 

on their morphological and stained characteristics (Hounzangbe- 
Adote, 1994; Valerie et al., 2003). The percentage of vaginal 
cells was calculated as the number of each type of cell divided 
by the total number of cells seen within 2 microscopic fields.

4. Measurement of Serum Progesterone
Ovulation response and cyclical stages was further confir- 

med by the measurement of serum progesterone concentration. 
Blood sample (5 ml) was collected from each ewe of both 
groups on every 5th day in order to determineluteal activity. 
Serum was recovered by centrifugation (15 minutes at 3,000 
rpm) and stored at —20℃ until assayed for serum progesterone 
concentrations using commercially available sheep progesterone 
(PROG) ELISA kit (Cusabio Biotech Co., Ltd., Wuhan, Hubei 
Province 430206, P.R. China).

5. Statistical Analysis
Data were analyzed using a statistical program (SPSS, version 

17.0). Vaginal cells percentages among the stages of estrus cycle 
were compared by Chi-square test. The mean progesterone con- 
centrations between groups were analyzed by ANOVA-repeated 
measures. Significance was assigned at p<0.05.

RESULTS

1. Estrus Duration and Estrus Cycle Length
The frequency distribution of estrous cycle length throughout 

the experimental period is shown Fig. 1. Total 128 estrous 
cycles were recorded where length of 16 days had higher (83) 
and 13 and 20 days lower number (1), respectively. The mean 
estrous cycle length and duration of estrus were 15.8±0.12

Fig. 1. Frequency distribution of estrous cycle length in indigenous 
ewes.
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Fig. 2. Photomicrographs of exfoliative vagina cells during various stages of the estrus cycle of indigenous ewes (A: pro-oestrus, B: 
estrus, C: metoestrus, D: diestrus, E: estrus after mating and F: early diestrus). Name of the vaginal epithelial cells shown as 
parabasal (p), intermediate (i), superficial (s) and neutrophils (n).

days and 31.1±0.57 h respectively.

2. Vaginal Cytology
During the study a total of 5 types of vaginal cells were 

identified and illustrated in figures (Fig. 2A, 2B, 2C, 2D). Pa- 
rabasal (p) cells were small, round or nearly round and had a 
high nuclear to cytoplasmic ratio, oval shape with large, promi- 
nent nuclei or polygonal shape with a small nuclear/cytoplasmic 
ratio were intermediate (i) cells. The Neutrophils (n) were the 
little ones with segmented nuclei. Polygonal in shape and dis- 
tinctly flat, with pyknotic nuclei (very small and dark) were 
superficial (s) cells. Keratinized (k) or cornified cells were 
without nuclei, seen in large sheets or strings (Fig. 2F). Normal 
bacterial flora was present and organisms often were attached 

to the superficial cells. Immediately after mating, large number 
of spermatozoa was detec-ted among the epithelial cells in all 
smears improves the accuracy of predicting ewes for mating 
(Fig. 2E).

Cell counts increased sharply after standing oestrus and 
clumping of the cells increased in metestrus (Fig. 2C). The 
intermediate cell dominated the majority of the smears, how- 
ever, superficial cells were more frequently observed and they 
appeared to be associated with the proestrus, oestrus and early 
metoestrus phases of the cycle. The keratinization and the 
appearance of quantities of material of a cheesy consistency 
within 3 days following oestrus and usually persisted for 3 or 
more days. In diestrus, smear contained highly keratinized, 
generally anucleated cells and seen in large sheets or strings 
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Table 1. Percentage of different exfoliative cells of vaginal smears in stages of estrus cycle in indigenous ewes 

Stages of the 
estrus cycle

Percentages of vaginal cells
Parabasal Intermediate Superficial Keratinized Neutrophils

Proestrus 22.1Aa 28.4Aa 29.0Ba 12.0Cb  8.5Cb

Estrus  0.0  4.3Cc 61.7Aa 31.9Ab  2.1Dc

Metestrus  3.5Bc 15.8Bb 26.3Ba 26.8Ba 27.5Ba

Diestrus  0.5Ce  4.8Cd 11.5Cc 27.2Bb 40.2Aa

a∼e Different lower-case superscripts in a row indicate a statistically significant difference (p<0.01) according to Chi-squared test.
A∼D Different upper-case superscripts in a column indicate a statistically significant difference (p<0.01) according to Chi-squared test.

in some smears (Fig. 2F).
The percentages of vaginal epithelial cells according to stages 

of estrous cycle are presented in Table 1. In proestrus, the per- 
centages of parabasal, intermediate and superficial cell type 
were similar. During estrous phase, superficial and keratinized 
superficial cells reached their significantly (p<0.01) higher rate 
(61.7% and 31.9%, respectively). Polymorphonuclear neutrophils 
were generally absent during this stage of the cycle but only 
one vaginal smear showed little number of neutrophils (2.1%). 
In metestrus, the cells chiefly observed included parabasal (3.5 
%), intermediate (15.8%), superficial (26.3%), keratinized (26.8 
%) and neutrophils (27.5%). Neutrophils (40.2%) were commonly 
observed in the diestrus smear together with cornified cells 
(27.2%), intermediate (4.8%) and superficial cells (11.5%). The 
differences between the percentage values for each stage of the 
study were significant (p<0.01).

3. Serum Progesterone
The Mean±S.E serum progesterone concentration in different 

days and stages of estrus cycle of indigenous ewes is presented 
in Fig. 3. The length of diestrus phase was 5∼10 days with 
a range of mean progesterone level of 1.6±0.07 to 2.8±0.11 
ng/ml. Maximum level of progesterone during this phase was 
2.8±0.11 ng/ml and was observed on Day 10 of the estrous 
cycle. The estrus stage lasted 24∼36 hours, with a mean pro- 
gesterone level of 0.12±0.02 ng/ml. On days 0 to 5 of the cycle 
the progesterone concentration was 0.09 to 1.6±0.07 ng/ml. 
Progesterone levels increased significantly (p<0.01) after Day 
5 and maximum level was 2.8±0.11 ng/ml observed on Day 10 
of the estrous cycle. Thereafter it dropped rapidly to basal 
level of 0.11±0.04 ng/ml on Day 0 (p<0.01).

DISCUSSION

Fig. 3. Mean±S.E serum progesterone concentration (ng/ml) in 
different days of estrus cycle of indigenous ewes in di- 
fferent stages of the estrous cycle. a∼c Values with different 
super scripts are significantly different (p<0.01) according 
to ANOVA-repeated measures.

The average length of the estrous cycle was comparable 
with observations made on other breeds (Talafha and Ababneh, 
2011; Naqvi, 2001). The mean duration of estrus was within 
the range reported in previous studies (Talafha and Ababneh, 
2011; Evans et al., 2004; Elias et al., 1985).

Vaginal cytology is an important aid for the diagnosis of 
sexual cycle. The typifying of morphologic and morphometric 
characteristics of the epithelial cells from the vagina was accor- 
dance with the study of other researchers (Dudek, 2004; Yamada 
and Kozicki, 1998) that the vaginal epithelial cells thrown into 
four type's viz. parabasal, intermediate, superficial and superfi- 
cial keratinized cells and polymorphonuclear neutrophils. The 
mean cell counts of the epithelial cells and neutrophils were 
also compared between the days of cycle. Cell counts increased 
sharply on days 1 and 2 after standing oestrus. This results re- 
corded in this study is similar to the study of Ola et al. (2006). 
Ghannam et al. (1972) observed that during the estrogenic phase 
of the estrous cycle of sheep, there is an increase in superficial 
and intermediary cell numbers.

Vaginal epithelial cells proportions trend recorded during 
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estrous phases is similar to what was previously reported by 
Clemente Ovando (2013) and Hounzangbe-Adote (1994) in 
sheep; Ola et al. (2006) in goats, although variations are ob- 
served in their rate, which could be due to genetic factors in 
relation with each specie and environmental conditions. The rate 
of superficial cells we recorded (61.7%) on oestrous day was 
within the range of those obtained on zebu cows (Kilekoung 
Mingoas and Lalaud Ngayam, 2009), on mouse by Harold 
(2005), on sow by Rodgers et al. (1993), Valerie et al. (2003) 
and on boar by Mayor et al. (2005), which ranged from 60 to 
90% on estrous day.

Day by day vaginal cells changes monitoring during the 
estrous cycle is also in accordance with what was observed in 
the mouse vagina by Harold (2005) and on brush tailed porcupine 
by Mayor et al. (2003) who concluded that this could be used 
as predictors of estrous cyclicity.

In this experiment, the progesterone level in estrous day 
was below 1.0 ng/ml. The average progesterone level and cyclic 
pattern reported in this experiment correspond with findings 
reported by Braun et al. (1988). Lafi et al. (1997) reported that 
the vaginal epithelium is greatly affected by ovarian hormones. 
Dudek (2004) mentioned that under the influence of estrogen, 
the epithelial cells accumulate large amount of glycogen and 
undergo cell proliferation in the basal and parabasal layers. 
During metestrus and diestrus in ewes, the corpus luteum be- 
comes fully developed, and the effects of its progesterone, on 
the vaginal smear are marked. Numerous intermediate, super- 
ficial cells and neutrophils infiltration accompanied with few 
number of keratinized cells were observed, when the serum 
progesterone level was elevated during the diestrus phase of 
indigenous ewes (Ghannam, et al., 1972). The number of larger 
cells was sharply reduced when the progesterone was predomi- 
nant during metestrus and diestrus. Contrary to the current study, 
El-Sayed and Abdel-Ghaffar (1998) found that the neutrophils 
infiltration was decreased, when the plasma progesterone level 
was elevating in diestrus ewes.

The present results on vaginal epithelial cells and serum 
progesterone concentration changes during estrous cycle could 
also be a useful tool for detection of stages of estrus cycle and 
ovulation in indigenous ewes in Bangladesh.
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Effects of cloprostenol and flurogestone acetate sponge
on embryo yields and quality in indigenous ewes in Bangladesh
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Abstract. The effects of two doses of cloprostenol and two doses of flurogestone acetate sponge on the onset of oestrus,
and embryo recovery and quality were evaluated. Thirty-two indigenous ewes (Wera breed) were allocated into four
groups of eight. All ewes were synchronised with 100 mg (Group I) or 175 mg (Group II) cloprostenol injection, 9 days
apart, or insertion of intravaginal sponges containing 30 mg (Group III) or 45 mg (Group IV) flurogestone acetate (FGA)
for 12 days. The ewes were superovulated with 600 IU PMSG intramuscularly 10 days after the second cloprostenol
injection or immediately after sponge removal on Day 12. After the detection of oestrus, the ewes were mated naturally at
6 and 12 h, and some ewes were inseminated laparoscopically. Embryos were recovered surgically 5 or 6 days after service.
All ewes exhibited oestrus. The onset of oestrus occurred significantly (P < 0.05) earlier in FGA-treated (50.0 � 1.5 and
48.0 � 0.00 h) than in cloprostenol-treated groups. There were no significant differences (P > 0.05) in the mean time of
onset of oestrus (50.0� 1.5 and 48.0� 0.00 h) between the two doses of cloprostenol. The mean number of corpora lutea
(8.1� 1.26) and embryos recovered (6.1� 1.00) was significantly (P < 0.05) higher in ewes treated with 45 mg FGA than
in ewes treated with cloprostenol. Embryo recovery rate was significantly (P < 0.05) higher in ewes treated with 45 mg
FGA (75.4%) than in other groups (41.7% and 51.6% in 100 mg and 175 mg cloprostenol- and 52.7% in 30 mg FGA-treated
groups, respectively). Fertilisation rate was 93.3% in ewes given 100 mg cloprostenol, whereas other groups showed 100%
fertilisation rate. The highest percentage (100%) of Grade 1 embryos was in FGA groups. In conclusion, despite FGA
protocol presenting superior results, cloprostenol protocol was equally efficient in synchronising oestrus. The embryo
recovery rate was better after 45 mg FGA than 30 mg FGA or after either dose of cloprostenol.

Additional keywords: embryos, sheep, subtropical climate, superovulation, synchronisation.
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Introduction

Multiple ovulation and embryo transfer (MOET) accelerates
genetic improvement in sheep breeding. The efficiency would
be greater if the generation interval could be shortened.
Synchronisation is an important part of MOET and has the
potential to increase the reproductive performance of donors.
Some research in sheep is being conducted in Europe and
elsewhere (Armstrong et al. 1983; Pendleton et al. 1992) for
better responses and yield of transferable embryos, including,
for example, dose and device of synchronising agent, choice of
gonadotrophin, dose of gonadotrophins, mating system, transfer
of embryos (Bari et al. 2000, 2001; Menchaca et al. 2009) and
synchrony of oestrus between donor and recipients (Bari et al.
2003). No work has been reported on MOET in indigenous
sheep (Wera breed) in Bangladesh. So as to meet the demands
of farmers in increasing sheep production, the present work was
designed to investigate the effects of dose of prostaglandin

analogue (cloprostenol) and progestagen (flurogestone acetate
(FGA) sponge) on the onset of oestrus, superovulatory response,
number and percentage of embryos recovered and embryo
quality in indigenous ewes in Bangladesh.

Materials and methods

The experiment was conducted between September 2012 and
January 2013 at the Department of Surgery and Obstetrics,
Bangladesh Agricultural University, Mymensingh, 24.73�N,
90.44�E, 9 m above sea level. The average ambient
temperature during the experiment was 16�29�C and annual
rainfall was 174 mm, with erratic distribution of rain throughout
the year. A total of 32 clinically healthy indigenous ewes,
2–3 years old and weighing 15–19 kg, with body condition
score 2–3.5, were used. Each ewe received 300 g concentrate
(25% crushed maize, 50% wheat bran, 20% soyabean meal, 1%
fish meal, 2% dicalcium phosphate powder,1.5% salt and
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0.5%vitamin–mineral premix)daily.Water andamineral salt lick
were provided ad libitum.Eweswere randomly allocated in equal
numbers to four groups.

Synchronisation and superovulation
The ewes of Groups I and II were synchronised by 100 mg and
175 mg cloprostenol (Ovoprost, Bomac Laboratories Ltd,
Auckland, New Zealand), injected 9 days apart. Group III
ewes were synchronised by inserting intravaginal sponges
impregnated with 30 mg of FGA (Ova-Gest®, Bioniche,
Armidale, NSW, Australia) and Group IV with 45 mg of FGA
(Syncrite-45, Animal Health Supplies, Ulladulla, NSW,
Australia) for 12 days. All ewes were superovulated with 600
IU of PMSG (Folligon, Intervet, Boxmeer, The Netherlands)
intramuscularly, on Day 10 after the second injection with
cloprostenol (Groups I and II) or at the time of sponge
removal (Groups III and IV).

Oestrus detection and natural service/laparoscopic
artificial insemination (AI)
The ewes were kept with teaser rams, and observed for signs of
oestrus twice a day (0700 hours and 1900 hours) for 60 min in
each observation from 12 to 66 h following sponge removal
and 24 h after cloprostenol injection. All donor ewes were
naturally mated 6 and 12 h after the onset of oestrus. In
addition, laparoscopic intrauterine insemination was performed
24 h after the onset of oestrus with fresh ram semen in equal
number of ewes in each group.

Recovery, handling and grading of embryos
Embryos were collected from ewes on Day 5 or 6 after onset
of oestrus by surgical methods similar to those described by
Caroline and Summers (1999). Ewes were premedicated with
acepromazine maleate (ACP, Delvet Pty Ltd, Australia) 0.1 mg/
kg body weight and sedated with xylazine 0.22 mg/kg body
weight, (Xylazin, Indian Immunological Ltd, Hydrabad,
India) intramuscularly. A local anesthesia was achieved by
subcutaneous injection of 5 mL of 2% lidocaine hydrochloride
with 0.0005%epinephrine (Jasicaine®-A, JaysonPharmaceutical
Ltd, Dhaka, Bangladesh) on the incision site. Following
exteriorisation of the reproductive tract, the ovaries were
examined and the number of corpora lutea (CL) was recorded.
An 8-G Foley catheter was introduced into the lumen of the
uterus through a hole made in the base of the uterine horn and
flushingmedium containing phosphate buffered saline (HiMedia

Laboratories Pvt Ltd, Mumbai, India), 1% heat inactivated ovine
serum (Sheep serum, BioWORLD), penicillin (100 IU/mL),
streptomycin (100 mg/mL) and deionised water was flushed
through the horn using a 19-g blunt needle inserted into the
tip. The embryos were transferred to holding media. The
number of unfertilised ova and embryos recovered were
counted. Using a stereomicroscope and a thermal plate at
38�C, the stage of development and grade on a scale of 1–5,
depending on their morphological appearance were recorded
(Bari et al. 2000).

Statistical analyses
The data were analysed using SPSS for Windows, Version 17.0
(SPSS Inc., Chicago, IL, USA). The effects of doses of
synchronising agents on the onset of oestrus and embryos
recovered were analysed using one-way ANOVA, and chi-
square analysis, and Fisher’s exact test was used to compare
the effects of different treatments on embryo stages and quality.

Results

The effects of two doses of cloprostenol (100 mg and 175 mg)
and FGA (30 mg and 45 mg) on oestrus responses are shown
in Table 1. All ewes exhibited oestrus. The time of onset of
oestrus was 50.0 � 1.5 and 48.0 � 0.00 h following second
injection of cloprostenol, using 100 mg and 175 mg respectively.
Oestrus occurred 36.0 � 0.00 h after withdrawal of sponges
containing 30 mg and 45 mg FGA. The onset of oestrus occurred
significantly (P < 0.05) earlier in FGA-treated groups than in
cloprostenol-treated groups. ANOVA on a per donor basis
indicated no significant (P > 0.05) difference in the mean time
of onset of oestrus between the two doses of cloprostenol.

The mean number of CL, embryos and percentage of
embryos recovered following treatment with different doses of
cloprostenol and progestagen are presented in Table 1. There was
no significant (P > 0.05) difference in the mean number of CL
for ewes treated with two doses of progestagen. However, the
mean number of CL was significantly (P < 0.05) higher in ewes
treated with 45 mg FGA than in ewes in cloprostenol-treated
groups. The number of embryos recovered from ewes given
45 mg FGA was significantly (P < 0.05) higher than in other
groups. Significantly (P < 0.05) higher embryo recovery rate
(75.4%) was observed in ewes treated with 45 mg FGA than in
other groups. However, fertilisation rate was 93.3% in ewes
given 100 mg cloprostenol, whereas other groups showed
100% fertilisation rate (Table 1).

Table 1. Effects of cloprostenol and flurogestone acetate sponge on responses within MOET in indigenous ewes
CL, corpora lutea; ER, embryos recovered; ERR, embryo recovery rate; FO, fertilised ova; OR, oestrus response; SA:
synchronising agent; TO, time of onset of oestrus. Means within the same column followed by different letters differ

significantly (at P = 0.05)

SA Dose %OR TO (h)
(mean ± s.e.)

CL/donor
(mean ± s.e.)

ER/donor
(mean ± s.e.)

ERR (%) %FO

Cloprostenol 100 mg 100 50.0 ± 1.5a 4.5 ± 1.36bc 1.9 ± 0.58c 41.7c 93.3
175 mg 100 48.0 ± 0.00ab 3.9 ± 0.81c 2.0 ± 0.53bc 51.6b 100

FGA sponge 30 mg 100 36.0 ± 0.00c 6.9 ± 0.13ab 3.6 ± 0.32b 52.7b 100
45 mg 100 36.0 ± 0.00c 8.1 ± 1.26a 6.1 ± 1.00a 75.4a 100
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Table 2 provides information on stage of embryo
development of embryos recovered on Day 5/6 after natural
service/insemination. More morulae were recovered, and chi-
square analysis indicated that there was no significant difference
between groups in the stages of embryo development and grades
of embryo. However, highest percentages (100%) of Grade 1
embryos were recovered in ewes given 30 mg and 45 mg FGA
(Table 3) and a small proportion (6.7%) of unfertilised ova was
recovered in ewes given 100 mg cloprostenol.

Discussion

Synchronisation of donor ewes maintained in Bangladeshi
subtropical climates with cloprostenol and FGA was very
successful in this experiment, with 100% of treated ewes
showing oestrus. Other studies performed in similar climates
using hormonal treatments based on FGA and 250 IU of PMSG
have reported similar results (Macías-Cruz et al. 2009, 2012).
The oestrus response rates in ewes treated with vaginal sponge
agree with the results of Martinez-Tinajero et al. (2011) and
Zonturlu et al. (2011), andNaqvi et al. (2004) with prostaglandin
analogue in tropical conditions.

In the present study, the time to oestrus onset following
withdrawal of sponges containing 30 and 45mgFGAwas shorter
than the 40 h found by Ataman et al. (2006), but similar to the
results of Kor et al. (2012). In the case of 100 mg and 175 mg of
cloprostenol, time to onset of oestrus was earlier than that found
by Greyling and Van Der Westhuysen (1980).

Differences in superovulatory response were attributed
to differences in ovarian response. Cordeiro et al. (2003)
obtained similar results. Boland et al. (1983) suggested that
level of progesterone activity during the early follicular phase
plays an important role in subsequent ovulatory responses in
superovulated ewes. There was no significant effect of dose
of cloprostenol on the number and percentage of embryos
recovered; however, dose of progestagen was associated with

difference. Similar results have been reported by Boland et al.
(1983). The mean number of embryos recovered was similar to
that reported by Gonzalez-Bulnes et al. (2005) in cloprostenol
treated ewes; these authors found fewer embryos in FGA
treated ewes than in the present findings. The rate of
embryos recovered following two doses of cloprostenol and
30 mg FGA was comparable with the findings of Oliveira et al.
(2013). The percentage of fertilised ova was higher than those
reported by Gonzalez-Bulnes et al. (2005) and Mayorga et al.
(2011). The total number of CL and recovered embryos,
embryo recovery and fertilisation rates were higher in ewes
treated with 45 mg FGA, which is in agreement with the results
reported by Bettencourt et al. (2008), working on Portuguese
sheep breeds and Bari et al. (2000) on Scottish Blackface ewes
of temperate climates. Although there was no significant
difference in the percentage of different stages of embryo
development between groups, Scudamore et al. (1992)
concluded that 30 mg and 40 mg progestagen resulted in a
wider spread in the stages of embryo development and
suggested that this could be due to greater variation in
ovulation time. The ewes treated with 30 mg and 45 mg
FGA showed an increased number of Grade 1 embryos and
no unfertilised/degenerated embryos, which is comparable
with Bari and Haresign (1998).

Conclusions

The present experiment showed that although flurogestone
acetate presented superior results, cloprostenol was as efficient
in synchronising oestrus. The best synchronisation protocol for
the recovery of acceptable numbers of normal embryos was a
combination of 45 mg FGA with 600 IU PMSG.
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