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Abstract 

Ram semen was assessed for quality and presence of bacteria. Four ejaculates were 
collected from each of four rams twice a week using artificial vagina. The volume varied 
from 0.4 - 1.3 mL, colour from 2 - 4 (creamy to creamy-grey), mass activity from 3 - 5, 
sperm motility from 75 - 85%, viability from 80 - 95%, and concentration from, 2500 - 5000 
× 106/mL. The mass activity of ram R6 was significantly (P<0.05) higher (5.0 ± 0.0) 
compared with ram R1 (4.4 ± 0.5), R2 (3.9 ± 0.0) and R5 (4.7 ± 0.5). The mean motility was 
81.7 ± 4.0, viability 90.0 ± 4.0 and concentration 3519.0 ± 545.6 x 106/ml. E. coli and 
Staphylococcus spp. were found in all four rams’ fresh semen confirmed by culture, staining 
and biochemical tests. However, Bacillus spp. was found only in ram R5. When the semen 
samples were treated with antibiotics there was no growth of bacteria after three days of 
incubation. It is suggested antibiotics control the transmission of microorganisms through 
AI in ewes. (Bangl. vet. 2017. Vol. 34, No. 1, 20 – 26) 
 

Introduction 

The sheep population in Bangladesh has increased by 2.5 times during the last decade 
with annual growth rate of 5% (BBS, 2008). The best rams can only be widely 
exploited through using artificial insemination (AI). However, AI can spread of 
infection through unhygienic insemination. Semen collection is not a sterile 
procedure, and some contamination with bacteria cannot be avoided (Aurich and 
Spergser, 2007; Bielanski, 2007). Semen may be contaminated with bacteria from the 
surface of the penis and prepuce, collection area, equipment and people. As a 
consequence, bacteria might contaminate the female’s reproductive tract. To minimize 
these effects, antibiotics are included in ram semen extenders to prevent bacterial 
growth (Salamon and Maxwell, 2000). This study was designed to evaluate 
indigenous fresh ram semen and identify the microorganisms present in preserved 
semen used for AI.  
 

Materials and Methods 

Animal selection and management 
Four indigenous rams 9 - 14 months old were used and maintained with balanced 
nutrition and hygienic conditions, dewormed and vaccinated routinely. 
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Collection of semen 

The semen was collected using artificial vagina and standard operating procedure 
(Marco et al., 2005). 
 
Evaluation of collected semen 

The semen was evaluated for colour, volume, density, mass activity, motility, 
concentration and viability, using standard procedure. The samples having ≥ 70% 
sperm motility, ≥ 85% live percentages and 2500 × 106/mL spermatozoa were only 
considered for semen dilution and preservation. 
 
Extender preparation 

Extender (tris, fructose, egg-yolk: TFE) was prepared according to Azizunnesa et al. 
(2016); (tris-base: tris 3.4g, fructose 0.5g, citric acid 2.0g, penicillin 100,000 IU, strepto-
mycin 100 mg, 7% glycerol, deionized water 100 mL). The stock solution was stored at 
4 to 5oC and, on the day of semen collection, the final extender was prepared by 
adding egg-yolk (10%). The semen was frozen and cryo-preserved using two step 
procedures.  
 
Microbiological evaluation of semen 
Isolation of bacteria 

The semen samples (fresh and frozen) were inoculated into nutrient broth separately 
and incubated at 37ºC overnight. The enriched broth was sub-cultured in nutrient 
agar, EMB agar, MS agar, and blood agar according to the method described by 
Cowan (1985). 
 
Identification of the bacteria 

For identification of bacteria, Gram’s stain was performed according to the method 
described by Merchant and Packer (1967). Sugar fermentation test, MR-VP reaction, 
indole reaction, catalase test and coagulase test were performed. 
 
Statistical analysis 

All parameters were expressed as Mean ± SD. The statistical analyses were done using 
SPSS 20.0 software program. One-way analysis of variance (ANOVA) was done to 
find out significant differences in reproductive parameters. One-way ANOVA: Post 
Hoc multiple comparisons (Duncan test) were done to find out significant differences 
in semen parameters.  
 

Results and Discussion 

Evaluation of semen 

The parameters of semen following preservation are presented in Table 1. The sperm 
concentration of ram R6 was significantly higher compared with ram R1, R2 and R5. 
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The sperm motility of ram R6 and R5 were significantly higher compared with Ram 
R1 and R2 8. Also the sperm viability of ram R6 was significantly higher compared 
with ram R1, R2 and R5. Similarly, the mass activity of ram R6 was significantly 
higher compared with Ram R1, R2 and R5. There was no significant difference in 
semen volume and normal sperm morphology % between the rams. The volume of 
ejaculated semen varied from 0.4 - 1.3 mL. This agrees with a previous report (Moss et 
al., 1988). Azizunnesa et al. (2014) stated that the normal ejaculated volume of semen 
of ram was 1.2 ± 0.0 mL. The colour of the ram semen was creamy to creamy-grey, 
graded as 2 - 4. This result agrees with the earlier reports of Bag et al., 2002; 
Azizunnesa et al., 2014. Bag et al. (2002) stated that the colour of ram semen varied 
from milky-white to pale cream. The sperm concentration of ram varied from 2500 to 
5000 x 106/mL, which agrees with the report of Mahmuda et al. (2015). Azizunnesa et 
al. (2014) and Mahmuda et al. (2015) stated that the sperm concentration of indigenous 
ram lay between 3900 to 4500 x 106/mL. The mass activity varied from 3 - 5, which 
matches with the report of Cunha et al. (2012) who reported that the mass motility 
varied from 0 - 5 depending on species.  
 
Table 1: Evaluation of fresh ram semen  

Ram ID Volume 
(mL) 

Colour 
(1-4) 

Mass 
activity

Sperm 
motility (%)

Viability (%) Concentrations
( 106/mL) 

R1 0.8a ± 0.2 3.5b ± 0.6 4.4b ± 0.5 80.5b ± 4.3 89.3b ± 2.8 3496.7b ± 125.0 

R2 0.7a ± 0.3 4.0a ± 0.0 3.9c ± 0.0 77.5c ± 2.7 85.0c ± 3.6 2795.4c ± 114.4 

R5 1.0a ± 0.3 4.0a ± 0.0 4.7b ± 0.5 85.1a ± 4.3 92.5a ± 1.7 3663.2b ± 491.8 

R6 0.9a ± 0.2 4.0a ± 0.0 5.0a ± 0.0 83.7b ± 4.7 93.3a ± 1.0 4120.5a ± 93.5 

Over all 
mean 

0.8 ± 0.3 3.9 ± 0.3 4.5 ± 0.5 81.7 ± 4.0 90.0 ± 4.0 3519.0 ± 545.6 

The mean values with different superscript within the same column differ significantly (P<0.05) 
 
Microbiological evaluation of fresh semen 
Cultural properties of the isolates 

All of the fresh semen collected from Ram1 (R1), Ram2 (R2), Ram5 (R5) and Ram6 
(R6) were contaminated with E. coli and Staphylococcus spp. whereas, only one sample 
(R5) was contaminated with Bacillus spp. Bacteria were identified according to their 
colony characteristics on different culture media. E. coli produces greenish-black 
colonies with metallic sheen on EMB agar media (Fig. 1a). In MSA, Staphylococcus 
produces smooth, circular, small whitish colonies with change of media from red to 
bright yellow (Fig. 1b) where as smooth, circular, small, whitish non-haemolytic 
colonies on blood agar media (Fig. 1c). In nutrient agar, Bacillus produces typical 
characteristics of medusa head type colony and grey haemolytic colonies on blood 
agar media (Fig. 1d, e). The colony properties of the isolated bacteria resemble the 
results of others such as Sohidullah et al. (2016); Merchant and Packer (1967). 
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Conclusions 

We conclude that antibiotics in semen extender control the transmission of bacteria 
through AI.  
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Abstract: This study was undertaken to study the AI conception rate using frozen semen at field level. Five 

farms in Mymensingh, Bangladesh were selected for AI Trial in field ewes. Four rams were selected for semen 

collection, evaluation, and frozen semen production and further to study conception rate followed by intra-

cervical AI in both natural and synchronized ewes. Conception rate were confirmed by non-returned rate and 

ultrasound scanning at 30-40 days of post insemination. The volume, colour, mass activity, sperm motility, 

viability, concentration, HOST +ve (%) and normal spermatozoa percentages were 0.8±0.3 ml, 3.9±0.3, 4.4±0.6, 

81.3±5.0%, 90.0±4.0%, 3519.0±545.6x10
6
/ml, 87.4±3.3% and 85.6±1.8%, respectively. The sperm 

concentration of ram R#6 was significantly higher (P<0.05) (4120.5±93.5x10
6
/ml) compared with other rams. 

The mean motility and viability of pre-dilution, 120 minutes of addition of Part-A, 240 minutes of addition of 

Part-B and post-thaw were (83.8±4.8%, 81.3±2.5%, 80.0±4.1% and 41.3±9.5%) and (93.3±1.0%, 90.0±1.4%, 

88.8±1.0% and 58.3±8.7%), respectively. There were no significant difference (P˃0.05) between pre-dilution 

and post-dilution sperm motility and viability percentage however, post-thaw sperm motility and viability 

significantly (P<0.05) decreased compare with the motility and viability of pre-dilution and post-dilution values.  

Motility and viability percentages of frozen semen did not decrease significantly (P> 0.05) with the increase of 

preservation time. The mean motility and viability at 24 hrs, day 7, day 15 and day 30 were 41.3±9.5%, 

41.5±8.5%, 41.8±9.9% and 40.5±10.2%; and 59.0±10.1%, 58.5±7.7%, 59.0±8.8% and 57.8±8.3%, respectively. 

The conception rates in natural and synchronized estrous were 26.7% and 25%, respectively. There was no 

significant difference in conception rates between the natural and synchronized oestrous in field level. However, 

the present non-return rate and conception rate indicate the suitability of produced frozen semen application in 

the field level. 

 

Keywords: artificial insemination; conception rate; frozen semen; sheep; HOST; Intra-cervical AI 
 

 

1. Introduction 

Sheep are important in Bangladesh, providing meat and wool. During the last twelve years sheep population 

increased 2.5 times, with annual growth rate of 5% (Sarker et al., 2015). There are 3.3 million sheep (DLS, 

2016), of which 32% are reared in three ecological zones. Barind, Jamuna basin and Coastal areas. Most of the 

sheep are indigenous, with few crossbreds (Bhuiyan, 2006) and are capable of bi-annual lambing and multiple 

births. The fecundity gene (Booroola) in Australian Merino may be derived from this Bengal line (Piper and 

Bindon, 1996). Native sheep (Ovis aries) might have originated from the wild Urial (Ovis orientalis vignei) of 

Asia.With the introduction of artificial insemination (AI), sheep producers in many countries are using the 

technologies for controlled reproduction; including synchronization of estrus, fixed-time AI, early pregnancy 

diagnosis and synchronization of lambing (Halbert et al., 1990; Eppleston and Maxwell, 1993; Donavan et al., 
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2001). AI is practicing with the best quality rams to exploit rapid dissemination of desirable genetic merit. It is 

the basic assisted reproductive technique (ARTs) to inseminate and make large numbers of ewes pregnant from 

single ejaculation. However, insemination outcome is affected by many factors (intrinsic and extrinsic) related 

to female (handling, seasonality, genital morphology, etc.), male (seasonality, sperm quality, sperm 

conservation, etc.), farm (environmental conditions, sanitary status, handling, etc.) and the technique itself 

(route of application, spermatozoa/dose, technician, etc.) (Shackell et al., 1990; Donovan et al., 2004; Paulenz et 

al., 2005). Artificial insemination (AI) with frozen thawed semen has been proved as the most potent method for 

rapid genetic improvement in domestic animals. Each stage of the semen cryopreservation includes the entire 

process like semen collection, dilution, and equilibration and freezing. However, this technique permits 

limitation of the spermatozoa to lose the ability to fertilize normally (Watson, 1995). The conception rates varies 

(10 to 80%) with the type of semen (fresh, freshly diluted, chilled and frozen) and AI (vaginal, cervical, intra-

cervical, transcervical and intra-uterine) used. Conception rates with fresh semen are good (65 to 75%) while 

with frozen semen (10 to 30%) (Olesen, 1993; Gordon, 1997). In Bangladesh, some works have been performed 

on reproductive performances, estrus synchronization protocol, protocols for semen preservation, AI with 

chilled and frozen semen in DSO, BAU research station (Azizunnesa et al., 2014, 2016). However, about the 

use of AI is limited to research level with some initiation at farm level. The use and fruitful results of AI have 

drawn attention among farmers. Sheep could contribute a significant amount in livelihood promotion and in 

meat subsector of Bangladesh. Therefore, the present research was performed to study the AI conception rate 

using frozen semen at field level. 

 

2. Materials and Methods 

2.1. Study area  

The cryopreservation of semen was conducted at the Reproduction Laboratory of the Department of Surgery 

and Obstetrics, Faculty of Veterinary Science, Bangladesh Agricultural University, Mymensingh-2202. Sheep 

farmer’s information was taken from the district livestock officer and then five farms were visited before 

implementation of AI in farmer’s ewes. AI trial with frozen ram semen was conducted at three farms at Trishal 

in Mymensingh, from January to December 2016.  

 

2.2. Farmers training workshop for AI trial at field level   

A day long farmers training workshop in Mymensingh was arranged for informing them the importance of AI to 

improve sheep breeds. Also existing sheep information from the farmers was taken.   

 

2.3. Animal selection for semen freezing and AI trial  

Four apparently healthy indigenous adult rams (2 to 2.5 years old, 20 to 22 kg) were selected from the project 

entitled “Speed up of genetic improvement of indigenous sheep through Multiple Ovulation and Embryo 

Transfer (MOET) technique”. Ewes (n = 23) were included from selected farms which were selected for AI 

trial. The age, parity and body weight of ewes were 1.5-3 years, 1-3 and 14-20 kg, respectively. The general 

health of the selected animals for this experiment was clinically examined. Both ballottement of abdomen and 

ultrasonography were applied to detect non pregnant ewes. The animals were reared under the field conditions 

on different farms. They were kept under natural field conditions, having access to good quality grasses and 

maintained in good health.  

 

2.4. Semen freezing for AI  

2.4.1. Extender preparation   

Locally-manufactured extender (tris, fructose, egg-yolk: TFE) was prepared according to Azizunnesa et al. 

(2016); (tris-base: tris 3.4 g, fructose 0.5 g, citric acid 2.0 g, penicillin 100,000 IU, strepto-mycin 100 mg, 7% 

glycerol deionized water 100 mL and egg-yolk 10%).  

 

2.4.2. Semen collection  

Semen was collected twice in a week during the period of research (January to December 2016). Collection was 

always performed in the morning between 7- 9 AM using properly maintained artificial vagina (AV). After 

collection, semen was kept at 37°C in water-bath until the media were added with it. 

 

2.4.3. Evaluation of semen  

The volume of semen was measured with a calibrated collection vial. Colour was observed visually. Sperm 

concentration was measured by haemocytometer method (Figure 1) (Herman and Madden, 1963). Density was 
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measured observing the viscosity of sperm against the slant position of the tube. Density was scored in 4 scales; 

1= watery, 2=milky, 3=creamy, 4=creamy to grainy. Sperm concentration was measured by haemocytometer 

method (Herman and Madden, 1963). After diluting the semen with tris (1:4) motility was determined by eye-

estimation of the proportion of spermatozoa moving progressively straight forward at higher magnification 

(400x) and expressed as percentage. To evaluate the mass activity, a drop (5μl) of semen was placed on a pre-

warmed slide (37°C) without any cover slip and examined under microscope equipped with phase-contrast 

optics (100x).  The mass activity was scored into 5 scales: 1= no motion, 2=free spermatozoa moving without 

forming any waves, 3= small, slow moving waves, 4= vigorous movement with moderately rapid waves and 

eddies and 5= dense, very rapidly moving waves and distinct eddies. Viability test was performed after mixing 

of semen with eosin-nigrosin stain; live spermatozoa appeared unstained and dead spermatozoa stained pink 

against a brownish purple background (Figure 2).The sperm morphology were evaluated by using William’s 

staining ( especially for sperm head) and buffered formol saline for acrosome, mid-piece and tail (Figure 3). 

Plasma membrane integrity test by hypo-osmotic swelling test (HOST) according to Ramu and Jeyendran 

(2013). The percentage of spermatozoa with swollen and curled tails was recorded as HOST+ve cells (Figure 4). 

The ram semen was preserved according to the procedure of Azizunnesa et al. (2016). Two-step dilution method 

was used to freeze the semen in this experiment. The frozen semen containing straws were thawed at 37°C for 

10-15 seconds. Then post-thawed semen was placed on a clean glass slide and covered with (18x18mm) cover 

slide. The motility was determined by eye-estimation of the proportion of spermatozoa moving progressively 

straight forward at higher magnification (400X) and expressed as percentage. Also eosin-nigrosin stain was used 

for determining live and dead sperm percentage in frozen semen. Motility and viability percentage of frozen 

semen are measured at day 0, day 7, day 15 and day 30.  

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Sperm concentration by Haemocytometer. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Viability test by Eosin-nigrosin stain. 

 

2.5. Estrous synchronization of farmer’s ewes  

Estrus was induced in the ewes by intramuscular administration of two injections of PGF2α (Ovuprost®Bayer, 

Newzealand) @ of 150 μg (0.6 ml) per ewe. The first injection was given ignoring the stage of the estrous cycle. 

After 9 days the same doses were injected to all ewes of regardless of estrus.  

 

2.6. Estrus detection at field level  

The onset of estrus was detected by the use of normal breeding special apron wearing ram. 

The apron wearing rams were introduced in the flock after injecting PGF2α intramuscularly and for a total 

period of 96 hours (Figure 5).  
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Figure 3. Sperm morphology evaluated by using William’s staining method. 

A: Normal spermatozoa, B: Detached head C: Bent tail, D: Coiled tail 

 

 
 

Figure 4. HOST (+ve) spermatozoa. 
 

 

 

 

 

 

 
Figure 5. Ram wearing special apron and heat detection by apron wearing ram. 

 

 

 

 

 

 

 

 

 

Figure 6. Pregnancy diagnosis by ultrasonography. 

 

2.7. Process of Intra-cervical AI (ICAI) at field level  

All natural and synchronized ewes were inseminated Intra-cervically within 14-20 hrs of 1st observed heat 

(Windsor et al., 1994). A standard, commercially available (eccentric insemination pipette for Sheep/Goat; 

Minitube, Slovakia) insemination pipette with a sharp pointed bent tip, designed for use in ewes was used for 

trans-cervical insemination. After thawing 0.25ml mini straws at 37°C warm water for 10-15 seconds were dried 

with the help of tissue paper. Then the straw containing 200 x 106 spermatozoa was loaded into the AI pipette. 

The estrous ewes were kept in standing condition just only hind quarter up and restrained by the animal owner. 

Then the vulva of the ewe was cleaned with a dry paper towel and the vaginal speculum was lubricated with 
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non-spermicidal water soluble lubricant (KLY ®gel). The vaginal speculum was introduced into the vagina and 

forwarded to locate the cervix guided specialized light source for vaginal speculum. The inseminating pipette 

was then inserted into the cervix and pushed forward as much as it easily passes through the rings of the cervix. 

Then the semen was expelled deep into the cervix by pressing the plunger. After deposition of semen the pipette 

was kept in position for a period of 5 minutes before withdrawn from the cervix. Similar procedure was applied 

for insemination in all ewes.  
 

2.8. Pregnancy diagnosis  

All inseminated ewes were monitored for non-return to estrus by the aid of an apron wearing ram at the 17 days 

following insemination. The ewes which were in non-return to estrous were allowed to ultrasonographic scan 

for confirmation of pregnancy using trans-abdominal ultrasonography within 30-40 days of post insemination 

(Figure 6).  
 

2.9. Assumption of Non-return rate and Conception rate  

Non-return (NR) rate (%) = (Number of ewes non-return to oestrus x100)/Number of ewes inseminated  

Conception rate (%) = (Number of ewes conceived x 100)/Number of ewes inseminated   

 

2.10. Statistical Analysis  

All values relating to semen evaluation parameters were expressed as Mean ± SD. The statistical analyses were 

done using SPSS IMB 20.0 version software program. One way analysis of variance (ANOVA) was done to 

find out significant differences in reproductive parameters. One-way ANOVA: Post Hoc multiple comparisons 

(Duncan test) were done to find out significant differences at 5% level of significance (P< 0.05) in semen 

parameters. Conception rate was expressed as percentage.  
 

3. Results  

3.1. Evaluation of fresh ram semen used for freezing  

The mean values of semen parameters regarding volume, color, mass activity, sperm motility, viability, 

concentration, HOST+ percentage and morphology percentage are shown in Table 1. The volume, colour, mass 

activity, sperm motility, viability, concentration, HOST+ve(%) and normal spermatozoa percentage varied from 

0.4-1.3 ml, 2-4 (creamy to creamy-grainy), 2-5, 75-92%, 80-95%, 2500-5000×10
6
/ml, 75-90% and 75-95%, 

respectively. However, their mean values were 0.8±0.3 ml, 3.9±0.3, 4.4±0.6, 81.3±5.0%, 90.0±4.0%, 

3519.0±545.6 x10
6
/ml, 87.4±3.3% and 85.6±1.8%, respectively. The sperm concentration of ram R#6 was 

significantly higher (4120.5±93.5 x 10
6
/ml) compared with ram R#1, R#4 and R#5 (3496.7±125.0 x 10

6
/ml, 

2795.4±114.4 x 10
6
/ml and 3663.2±491.8 x10

6
/ml). The sperm motility of ram R#6 and R#5 were significantly 

higher (83.8±4.8% and 85.0±4.1%) compared with Ram R#1 and R#4 (80.0±4.1% and 76.3±2.5%).  Also the 

sperm viability of ram R#6 was significantly higher (93.3±1.0%) compared with ram R#1, R#4 and R#5 

(89.3±2.8%, 85.0±3.6% and 92.5±1.7%). Similarly, the mass activity of ram R#6 was significantly higher 

(5.0±0.0) compared with ram ID R#1, R#4 and R#5 (4.3±0.5, 3.8±0.5 and 4.8±0.5, respectively). The plasma 

membrane integrity percent (HOST +ve %) of ram R#5 was significantly higher (90.8±2.2%) compared with 

ram R#1, R#4 and R#6 (87.0±2.9%, 84.8±1.5% and 87.3±3.6%, respectively). There was no significant 

difference (P˃0.05) in semen volume and morphology % (normal sperm %) among the rams (0.7±0.2, 0.6±0.2, 

1.0±0.3 and 0.9±0.2 ml, respectively) and (84.8±1.0%, 85.3±1.5%, 87.3±1.7% and 85.3±2.2%, respectively).  
 

Table 1. Evaluation of fresh ram semen. 
 

Ram 

ID:   

Volume  

(ml)  

Color  

(1-4)  

Mass 

activity  

(1-5)   

Sperm  

motility   

(%)  

Viability 

(%)  

Concentration 

(x10
6
/ml)   

HOST   

(+) ve 

(%)  

Normal 

sperms   

(%)  

R#1 

(n=4)  
0.7±0.2

a
 3.5±0.6

b 
 4.3±0.5

bc
 80.0±4.1

ab
 89.3±2.8

b
 3496.7±125.0

b
 87.0±2.9

ab
 84.8±1.0

a
 

R#4 

(n=4)  
0.6±0.2

a
 4.0±0.0

a 
 3.8±0.5

c
 76.3±2.5

b
 85.0±3.6

c
 2795.4±114.4

c
 84.8±1.5

b
 85.3±1.5

a
 

R#5 

(n=4)  
1.0±0.3

a
 4.0±0.0

a 
 4.8±0.5

ab
 85.0±4.1

a
 92.5±1.7

ab
 3663.2±491.8

b
 90.8±2.2

a
 87.3±1.7

a
 

R#6 

(n=4)  
0.9±0.2

a
 4.0±0.0

a 
 5.0±0.0

a
 83.8±4.8

a
 93.3±1.0

a
 4120.5±93.5

a
 87.3±3.6

ab
 85.3±2.2

a
 

Mean 0.8±0.3  3.9±0.3  4.4±0.6  81.3±5.0  90.0±4.0  3519.0±545.6  87.4±3.3  85.6±1.8  
 

a-c
The mean values with different superscript within the same column differ significantly, at least (P<0.05) 
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3.2. Characteristics of ram semen before and after freezing used for AI  

The mean values of ram semen before and after freezing have shown in Table 2.  

The mean motility and viability of pre-dilution, 120 minutes of addition of Part A, 240 minutes of addition of 

Part-B and post thaw were (83.8±4.8%, 81.3±2.5%, 80.0±4.1% and 41.3±9.5%) and (93.3±1.0%, 90.0±1.4%, 

88.8±1.0% and 58.3±8.7%), respectively. There were no significant difference (P˃0.05) in pre-dilution and 

post-dilution sperm motility and viability percentage. But post-thaw sperm motility (41.3±9.5%) and viability 

(58.3±8.7%) varied significantly (P<0.05) compared with the motility and viability of pre-dilution and post-

dilution.   

 

Table 2. Characteristics of ram semen before and after freezing used for AI (Mean ±SD); (n=4). 

 

Parameters 

Pre-dilution value of ram 

semen (n=4) 

Post-dilution value of ram 

semen (n=4) 
Post-thawed value of 

ram semen (n=4) 
Fresh semen  120 min  240 min  

Sperm motility (%) 83.8±4.8
 a
 81.3±2.5

a 
 80.0±4.1

a 
 41.3±9.5

b 
 

Sperm viability (%) 93.3±1.0
 a
 90.0±1.4

a 
 88.8±1.0

a 
 58.3±8.7

b 
 

 

a- b
The mean values with different superscript within the same row differ significantly, at least (P<0.05).  

 

3.3. Success of semen freezing evaluated in different preservation time  

The effects of preservation time on motility and viability of frozen semen have shown in Table 3. Difference in 

Motility and viability of frozen semen was statistically non-significant (p> 0.05) with the increase of 

preservation time. The mean motility and viability percentages at 24hrs, day 7, day 15 and day 30 were 

41.3±9.5%, 41.5±8.5%, 41.8±9.9% and 40.5±10.2%, respectively and 59.0±10.1%, 58.5±7.7%, 59.0±8.8% and 

57.8±8.3%, respectively. 

 

Table 3. Day wise Post-thaw evaluation of frozen ram semen. 

  

Parameters 24 hrs Day 7  Day 15  Day 30  

  Sperm motility (%) 41.3±9.5 41.5±8.5 41.8±9.9 40.5±10.2 

Sperm viability (%)  59.0±10.1 58.5±7.7 59.0±8.8 57.8±8.3 

 

3.4. Success of semen freezing observed by non-return rate and conception rate in farmers ewes  

Non-return rate (NRR) and conception rate (CR) using thawed frozen ram semen at field level have shown in 

Table 4. The overall NR rate was 30.4%. The non-return rate following intra-cervical AI using frozen semen in 

natural and synchronized estrous were 33.3% and 25.0%, whereas the conception rates were 26.7% and 25%, 

respectively. The pooled over conception rate was 26.1%. There was no significant difference between the 

natural and synchronized estrus on the conception rate using frozen semen.   

 

Table 4. Non-return rate and conception rate at field level using thawed frozen ram semen. 

  

No. of Ewes 

inseminated 

Nature of 

estrus 

Methods 

of AI 

No. of ewes non 

return to estrus 

No. of ewes 

conceive 

Non return rate 

(%) 

Conception 

rate (%)   

15 Natural ICAI 5 4 33.3 26.7 

8 Synchronized ICAI 2 2 25 25.0 

Total= 23   7 6 30.4 26.1 

 

4. Discussion 

Four rams (4 ejaculations from each) were used to collect semen for freezing to do AI in field ewes. The 

volume, colour, mass activity, sperm motility, viability, concentration, HOST +ve (%) and normal spermatozoa 

(%) varied from 0.4-1.3 ml, 2-4 (creamy to creamy-grainy), 2-5, 75-92%, 80-95%, 2500-5000×10
6
/ml, 7590% 

and 75-95%, respectively. Similar semen quality parameters were observed in previous study of the same 

laboratory (Mahmuda et al., 2015 and Azizunnesa et al., 2014). In the present study the sperm concentration of 

ram R#6 was significantly higher (4120.5±93.5x 10
6
/ml) compared with ram R#1, R#4 and R#5. The mean 

motility of pre-dilution, 120 minutes of addition of part A, 240 minutes of addition of part B during freezing and 

following 24 hrs.of freezing were 83.8±4.8%, 81.3±2.5%, 80.0±4.1% and 41.3±9.5%, respectively and viability 
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of pre-dilution, 120 minutes of addition of part A, 240 minutes of addition of part B during freezing and 

following 24 hrs. of freezing were 93.3±1.0%, 90.0±1.4%, 88.8±1.0% and 58.3±8.7%, respectively. There were 

no significant difference (P˃0.05) between pre-dilution and post-dilution sperm motility and viability 

percentage. The post-thaw sperm motility (41.3±9.5%) and viability (58.3±8.7%) were significantly (P<0.05) 

decreased compared with the motility and viability of fresh and post-diluted semen. This result is similar with 

the observation of Mahmuda et al. (2015). However, the rate of motility and viability of post thawed semen in 

the present study were lower than observed by Azizunnesa et al. (2014). It is not clear to explain why there is 

difference from Azizunnesa et al. (2014), using the same protocol for freezing. This could be due to climatic 

condition, weather and season of the study. The mean motility of present study supported result observed with 

the progress of preservation time after freezing (Mahmuda et al., 2015). The success is the post thaw motility 

was not significantly lowered with the progress of preservation time, indicating the suitable protocol of freezing 

process in the present study. During freezing and thawing, the quality of spermatozoa may be affected by the 

composition of the cryo-extender (Leibo and Songsasen, 2002). Different extenders have different effects on 

freezing and thawing of semen.   

Both natural oestrus and synchronized oestrous ewes were inseminated with the produced frozen thawed semen 

in the laboratory. The non-return to oestrus percentages in natural oestrous was 33.3%, while that of 

synchronized oestrous was 25%. Paulenz et al. (2007) reported that the average 25-days non-return rate was 

61.8%, ranging between 40.0 to 82.4% in the different farms. These differences could be due to differences in 

breed, semen, and laboratory, skillness of AI technician and time of AI. The conception rate following 

insemination with frozen semen was 26.7% in natural oestrus ewes and 25% in synchronized ewes. There was 

no significant difference in conception rates between the natural and synchronized oestrus ewes on the 

conception rate using frozen semen. The number of synchronized ewes used was lower than natural ewes. The 

conception rate (26.7% and 25%) in the present study was similar, higher or lower than other researchers 

(Olesen, 1993; Azizunnesa et al., 2014 and Kumar and Naqvi, 2014).  

 

5. Conclusion 

This is the preliminary application of frozen semen in the farmer’s ewes. However, the present non-return rate 

and conception rate indicate the suitability of produced frozen semen application in the field level. Although the 

pregnancy rates were not in higher percentages, however, modification and refinement of present freezing 

technique and insemination technique may lead to higher post thaw motility and higher pregnancy rates. Work 

is going on in the same laboratory for obtaining the frozen semen with higher post thaw motility, leading to 

higher pregnancy rates that could be acceptable to the farmers, increasing and improving the sheep production 

in Bangladesh.  
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Abstract

A study was conducted to establish a sustainable and effective manual freezing technique for cryopreservation of
Bangladeshi ram semen. Three diluents and freezing techniques were tested, both as treatment combinations
(diluent × freezing technique) and fixed effects (diluent or freezing technique) on post-thaw sperm motility (SM),
viability (SV), plasma membrane integrity (SPMI) and acrosome integrity (SAI). Ten rams were selected, based
on semen evaluation. Eight ejaculates were used for each treatment combination. Semen samples were diluted
using a two-step protocol for home-made Tris-based egg yolk (20%, v/v) diluents: D1 (7% glycerol, v/v) and D2
(5% glycerol, v/v), and one-step for commercial diluent (Triladyl®) at 35°C. Fraction-A (without glycerol) was
added at 35°C, and following cooling of sample to 5°C (-0.30°C/min), Fraction-B (with glycerol) was added. The
diluted semen samples were aspirated into 0.25 ml French straws, sealed, and equilibrated at 5°C for 2 h. The
straws were frozen in liquid nitrogen (LN) vapour, in a Styrofoam box. The freezing techniques were; One-step
(F1): at -15.26°C/min from +5°C to -140°C; Two-step (F2): at -11.33°C/min from +5°C to -80°C, and -30°C/min
from -80°C -140°C; and Three-step (F3): at -11.33°C/min from +5°C to -80°C, at -26.66°C/min from to -80°C to
-120°C, and at -13.33°C/min from -120°C to -140°C. Two semen straws from each batch were evaluated before
and after freezing. The group F3D3 exhibited significantly higher (p<0.05) post-thaw SM 63.1±2.5%, SV
79.0±2.1% and SPMI 72.9±1.7%, whereas SAI 72.9±1.7% was significantly higher (p<0.05) in group F3D2. The
freezing technique F2 and F3 had significantly higher post-thaw sperm values compared to F1. The post-thaw
SM and SV were above 50% and 65% with the freezing technique F2 and F3 but differed insignificantly. The
SPMI 67.6±2.0% and SAI 76.1±1.4% were significantly higher (p<0.05) with F3. Likewise, the diluent D2 and D3
had significantly higher post-thaw sperm values compared to D1. The post-thaw SM, SV and SPMI were above
50%, 65% and 55% with the diluents D2 and D3 but differed insignificantly. The SAI 76.1±1.1% was significantly
higher (p<0.05) with D3. We concluded that the use of a simple home-made Tris-based diluent containing 20%
(v/v) egg yolk and 5% glycerol (v/v), two-step dilution and a three-step freezing technique is a sustainable and
effective method for freezing ram semen. For further validation, the fertility of ewes artificially inseminated with
the frozen semen will be observed.
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Abstract 
Study was conducted to observe the influence of different factors on pregnancy rate in 24 
indigenous ewes following artificial insemination (AI) with frozen semen. The ewes were 
synchronized by intra-muscular injection of Prostaglandin F2α (Ovuprost® Bayer, New 
Zealand). The onset and intensity of oestrus were determined by oestrus behaviour of 
ewes with vasectomized ram. VER values were measured immediately before AI using 
electrical heat detector (DRAMINSKI®, Owocowa 17, Poland). Twelve ewes were 
inseminated trans-cervically and 12 laparoscopically. Five ewes were treated with 
Misoprostol (Cytomis® 200 µg tablet; Incepta Pharmaceuticals Ltd. Bangladesh) to relax 
the cervix 12 hours before TCAI, and cervical penetration depth was measured by a steel 
rod. Pregnancy was confirmed by ultrasonography at 40 – 45 days after AI. Cervical 
penetration depth was significantly increased (P<0.05) (0.48 ± 0.04 vs. 3.52 ± 0.17 cm) in 
treatment group. The pregnancy rate tended to be higher in treatment group (60.0 vs. 
28.6%). In treatment group cervical penetration was significantly increased (P<0.05) (0.35 ± 
0.08 vs. 3.52 ± 0.17 cm) immediately before AI compared with before oestrus 
synchronization. The pregnancy rate was significantly higher (P<0.05) (75.0 vs. 28.6%) in 
LAPAI than TCAI without treatment. The pregnancy rate tended to be higher (75.0 vs. 
55.6%) in ewes with high oestrus intensity than in those with medium intensity. The 
pregnancy rate was significantly higher (P<0.05 : 70.0 vs. 20.0%) in lower VER group (230 -
280 Ω) compared with higher VER group (331 – 380 Ω.) Although LAPAI was superior to 
TCAI, TCAI in ewes treated with misoprostol giving a pregnancy rate of 60% could be 
acceptable, until the LAPAI could be made simpler to be used in field. The oestrus 
intensity and low VER values could be used to select ewes to be inseminated to increase 
the pregnancy rate. (Bangl. vet. 2016. Vol. 33, No. 2, 33 – 38) 
 

Introduction 
Indigenous sheep are not ideally productive due to poor genetic merit (Rahman, 
2005). There is a scarcity of high quality breeding rams in Bangladesh. This problem 
can be overcome by Artificial insemination (AI) (Meat New Zealand, 2002). The 
widespread use of AI depends on the use of frozen semen and acceptable fertility. 
Trans-cervical insemination (TCAI) could be the most convenient practice but it is 
challenging to pass an inseminating pipette through ovine cervix due to its 
complicated nature (Leethongdee, 2009). To overcome this problem, cervix needs to 
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be relaxed to allow deeper penetration by the inseminating pipette through the 
cervical folds (Leethongdee, 2011) or the cervix can be bypassed through laparoscopic 
artificial insemination (LAPAI) (Hiwas et al., 2009). Intensity of oestrus and Vaginal 
Electrical Resistance (VER) are considered as important factors influencing pregnancy 
rate (Kozdrowski et al., 2006; Garcia et al., 2011). The main objectives of this study 
were to develop the TCAI through increasing cervical penetration depth and improve 
LAPAI to increase pregnancy rate, and to determine effects of induced oestrus 
intensity and vaginal electrical resistance (VER) on pregnancy rate of indigenous ewes 
using AI with frozen semen. 
 

Materials and Methods 
Animal selection 
A total of 24 healthy non-pregnant indigenous ewes were selected from the research 
project of Bangladesh Academy of Sciences - The United States Department of 
Agriculture (BAS - USDA) at the Department of Surgery and Obstetrics, Faculty of 
Veterinary Science, Bangladesh Agricultural University, Mymensingh-2202. 
 
Oestrous synchronization 
The ewes were synchronized for oestrus using two intra-muscular injections of 
Prostaglandin F2α (Ovuprost® Bayer, New Zealand) at the rate of 125 µg (0.5 mL) per 
ewe at an interval of 9 days. Oestrus was detected using vasectomized ram by 
observing behavioural signs from 6 am to 6 pm. 
 
Observation of oestrus intensity 
The intensity of oestrus was graded as low, medium or high as described by Ortman 
(2000).  
 
Vaginal Electrical Resistance (VER) recording 
VER of ewes were measured immediately before AI by inserting the probe of 
electrical heat detector (DRAMINSKI®, Owocowa 17, Poland) into vagina as described 
by Theodosiadou and Tsiligianni (2015). 
 
Cervical relaxation treatment 
Following synchronization, the ewes (n = 5) were treated with prostaglandin E1 
analogue Misoprostol (Cytomis® 200 µg tablet; Incepta Pharmaceuticals Ltd. 
Bangladesh) @ 400 µg per ewe intra-vaginally. Following grinding and mixing of 
Cytomis with glycerol (glycerol approximately 87%, Merck), the mixture was 
embedded in a sterile piece of sponge. The medicated sponge was then inserted just in 
front of cervical opening i.e. caudal to the cervix and removed after 12 hrs. 
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Cervical penetration depth measurement 
Cervical penetration depth was measured just before insemination by introducing a 
steel rod of 25 cm length, 0.25 cm diameter, having round end (Modification of 
Leethongdee et al., 2011) into the cervix. 
 
Post-thaw semen evaluation 
The quality of thawed semen was assessed by percentage motility, viability and 
plasma membrane integrity of the sperm. Motility was observed by phase-contrast 
microscope at magnification of 400× and the viability and plasma membrane integrity 
were assessed by eosin-nigrosin stain and hypo-osmotic swelling test (HOST +ve), 
respectively. 
 
Trans-cervical artificial insemination (TCAI)  
Trans-cervical artificial insemination (TCAI) (without and with cervical relaxation 
treatment) was performed in 12 ewes within 14 – 20 hours of onset of oestrus using 
frozen semen of indigenous ram having 49.0 ± 4.2, 62.0 ± 4.9 and 55.0 ± 8.1% post-
thaw motility, viability and HOST +ve% with the aid of a commercially available 
insemination pipette with a sharp pointed bent tip, especially designed for TCAI of 
ewes (eccentric insemination pipette for Sheep/Goat; Minitube, Slovakia).  
 
Laparoscopic artificial insemination (LAPAI) 
Seven ewes were inseminated laparoscopically within 20 – 24 hours of onset of 
oestrus using a commercially available insemination pipette (Robertsone pipette 
standard for Laparoscopic AI in sheep with tube, Minitube, Slovakia). The abdomen 
was punctured in two places simultaneously, for LAPAI tube and AI pipette. 
 
Pregnancy diagnosis 
Ultrasonography scanning was done for confirmation of pregnancy using trans-
abdominal ultrasonic transducer 5.0 MHz (Model Magic 5000, Art NO. 303700, 
Germany) 40 – 50 days post insemination.  
 
Pregnancy rate (%) = Number of ewes conceived × 100/Number of ewes inseminated. 
 
Statistical analyses 
The collected data were analyzed using SPSS 20.0. Comparison of cervical penetration 
was done using t test. Chi-square test was performed to compare the pregnancy rate. 
When the P value was less than 0.05 (P<0.05), the difference was regarded as 
significant. 
 

Results and Discussions 
Effects of cervical relaxation treatment on pregnancy rate 
The effects of cervical relaxation treatment on pregnancy rate are shown in Table 1. 
The cervical penetration of the group without treatment and with Misoprostol 
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treatment was 0.37 ± 0.10 and 0.35 ± 0.08 cm immediately before oestrous 
synchronization. The measurement was 0.48 ± 0.04 and 3.52 ± 0.17 cm immediately 
before AI. The penetration depth was significantly higher (P<0.05) in treatment group 
than non-treatment group, and after treatment than before. The increased penetration 
in treated group allowed the semen to be deposited deep in the cervix, which might 
result in higher pregnancy rates (60.0 vs. 28.6%) compared with non-treatment group. 
Salmon and Maxwell (1995) stated that the greater cervical penetrability of sperm 
could ensure the success of TCAI with higher pregnancy rate. Since PGE1 analogue 
(misoprostol) causes softening of cervix and dilatation of cervical lumen, the semen 
can be deposited beyond 3 cm, which resulted in higher pregnancy rate (Leethongdee, 
2011). Rashidi and Cedden (2013) found 68.2% pregnancy rate following 
administration of misoprostol, similar to our result.  
 
Table 1: Depth of cervical penetration before and after cervical relaxation treatment 

and pregnancy rate following TCAI 
Groups Dose 

of 
drug 

No. of 
ewes 

Depth of cervical 
penetration before 

oestrus synchronization 
(cm) (Mean ± SE) 

Depth of cervical 
penetration 

immediately before AI 
(cm) (Mean ± SE) 

Pregnancy 
rate (%) 

Without 
treatment N/A 7 0.37 ± 0.10b 0.48 ± 0.04b 

(2/7) 
28.6a 

Treatment with 
misoprostol 400µg 5 0.35 ± 0.08b 3.52 ± 0.17a 

(3/5) 
60.0a 

Values with different superscripts indicate significant difference of cervical penetration between 
columns and rows (P<0.05) 
 
Effects of methods of AI on pregnancy rate in indigenous ewes using frozen semen 
The pregnancy rate following different methods of AI is shown in Table 2. The 
pregnancy rate was significantly higher (P<0.05) (75.0 vs. 28.6%) in LAPAI than TCAI 
without cervical relaxation treatment. However, the pregnancy rate was non-
significantly higher after LAPAI (75.0 vs. 60.0%) than after TCAI with cervical 
relaxation treatment. LAPAI bypasses the cervix and deposits semen directly into 
uterine horn (Fukui et al., 2010). These findings conform to the study of Hiwas et al. 
(2009) who found 70% pregnancy rate.  
 
Table 2: Effects of methods of AI on pregnancy rate 

Methods of AI No. of ewes 
inseminated 

No. of ewes 
pregnant 

Pregnancy rate 
(%) 

TCAI (without cervical relaxation treatment) 7 2 28.6b 

TCAI (cervical relaxation with misoprostol) 5 3 60.0a 

LAPAI 12 9 75.0a 

Values with different superscripts indicate significant difference (P<0.05) 
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Effects of oestrus intensity on pregnancy rate 
The effects of oestrus intensity on pregnancy rate are presented in Table 3. The 
pregnancy rate tended to be higher (75.0 vs. 55.6%) in ewes with high oestrus 
intensity compared with medium oestrus intensity. No ewe became pregnant which 
exhibited low oestrus intensity. High concentration of oestradiol during oestrus, 
reduces uterine pH, which decreases sperm motility and metabolism. As a result, the 
viability and permanence of sperm in the female reproductive tract increases, 
favouring fertilization (Ferraz et al., 2017). This may be the reason why ewes with high 
oestrus intensity had higher pregnancy rate. The finding of our study is consistent 
with the study of Ferraz et al. (2017) who found higher pregnancy rate after high 
intensity of oestrus expression. 
 
Table 3: Effects of oestrus intensity on pregnancy rate  
Oestrus intensity No. of ewes 

inseminated 
No. of ewes 

pregnant 
Pregnancy rate (%)  

High 12 9 75.0 NS 
Medium 9 5 55.6 NS 
NS indicates non-significant; (P>0.05) 
 
Effects of vaginal electrical resistance (VER) on pregnancy rate  
The effects of VER on pregnancy rate are presented in Table 4. The pregnancy rate 
was significantly higher (P<0.05) (70.0 vs. 20.0%) in VER group 230 – 280 Ω compared 
with VER group 331 – 380 Ω. Accurate oestrus detection and appropriate timing of AI 
is important for obtaining high pregnancy rate (Yamauchi et al., 2009). The lowest 
value of VER might be a useful tool for oestrus detection and determining appropriate 
time of AI, as the lowest impedance of vaginal mucous membrane occurs when 
oestrogen concentration peaks (Yamauchi et al., 2009). The finding of this study is in 
agreement with the study of Theodosiadou and Tsiligianni (2015) who reported that 
ewes inseminated with low electrical resistance of cervical mucus (ERCM) <300 Ω had 
higher pregnancy rate than those with high ERCM. 
 
Table 4: Effects of Vaginal Electrical Resistance (VER) on pregnancy rate  

Vaginal electrical resistance 
(VER) (Ω) 

No. of ewes 
inseminated 

No. of ewes 
pregnant 

Pregnancy rate 
(%) 

230 – 280  10 7 70.0a 

281 – 330  9 6 66.7a 

331 – 380  5 1 20.0b 

Values with different superscripts differ significantly (P<0.05) 
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Abstract 

The effects of PMSG on superovulation, quality of embryos, and pregnancy rate were 
studied following transfer of vitrified embryos into indigenous ewes. Three donor and 
nine recipient ewes were synchronized using two intramuscular doses of Cloprostenol 
(PGF2α) equivalent to 125 µg Prostaglandin F2α (Ovoprost® Bayer, New Zealand) at an 
interval of nine days. To ensure ovulation donor and recipient ewes were treated with 600 
iu and 250 iu Pregnant Mare Serum Gonadotrophin (PMSG; Folligon®, Intervet, Boxmeer, 
The Netherlands) at the time of 2nd injection of Prostaglandin F2α.  All donor ewes were 
mated by fertile rams. Embryos were collected from donor ewes on day six after mating 
by inguinal laparotomy. Grade 1 embryos were vitrified using standard procedure. After 
thawing the embryos were transferred into the exteriorized uterine horn of the recipient 
by inguinal laparotomy. Pregnancy diagnosis was performed by trans-abdominal 
ultrasonography on Day 40 of transfer. Oestrus occurred 31.3 ± 8.1 hours after second 
injection of prostaglandin and 32.6 ± 8.7 hours in recipients. Oestrus lasted 24.7 ± 9.9 hours 
in donors and 32.8 ± 12.8 hours in recipients. The mean numbers of corpora lutea and 
embryos of donor ewes were 11.7 ± 4.0 and 8 ± 2.6, respectively. Total embryo recovery 
rate of donor ewes was 68.6%. The mean values of qualities of embryo yield of donor ewes 
were 6 ± 1.7 grade 1, 0.3 ± 0.6 grade 2, 1.3 ± 1.2 grade 3, and 0.3 ± 0.6 grade 4. Twenty 
embryos were vitrified, 16 embryos were transferred and four recipient ewes were found 
pregnant. The pregnancy rate of recipient ewes was 44.4%. (Bangl. vet. 2017. Vol. 34, No. 1, 
27 – 33) 
 

Introduction 

The productivity of indigenous sheep is low due to poor genetic merit (Alam et al., 
2001), poor nutrition (Alam et al., 2006), and weak management. Multiple Ovulation 
and Embryo Transfer (MOET) is well accepted and applied worldwide to speed up 
genetic gain through production of large number of lambs, reducing generation 
interval and utilization of superior dams (Bari et al., 2003; Bladassarre et al., 2007; 
Menchaca et al., 2009). The MOET programme, vitrification of embryos for storage 
followed by direct transfer into recipients, can reduce the cost of embryo transfer 
(Martinez et al., 2006) with potential applications in field conditions. Direct transfer of 
fresh embryos is limited in small ruminants compared with cattle, but vitrification in 
combination with embryo transfer can reduce costs and increase the use of this 
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technique in ewes (Baril et al., 2001). The advantages are that warming is easily and 
rapidly achieved and embryo transfer is directly performed after thawing, without the 
need for microscope. If the embryos of genetically superior females are preserved by 
vitrification and transferred into indigenous ewes, the genetic merit of the flock will 
be improved. For inducing superovulation, PMSG is one of the most commonly used 
gonadotrophins (Armstrong and Evans, 1983; Bindon and Piper, 1982; Evans and 
Robinson, 1980) with the advantage that it is relatively inexpensive and requires only 
one injection. The study was undertaken to observe the effects of PMSG on 
superovulation and embryo yield in donor ewes, qualities of embryo and pregnancy 
rate following direct transfer of vitrified embryos into indigenous ewes.  
 

Materials and Methods 

Selection of the ewes  

Three donors, nine recipients and two rams were selected and maintained at the 
experimental animal yard of the department and the animals were provided standard 
food and ad limitum water. 
 
Oestrus synchronization and superovulation of the ewes  

All donor and recipient ewes were synchronized using two doses of cloprostenol 
equivalent to 125 µg prostaglandin F2α (Ovoprost® Bayer, New Zealand) at an interval 
of nine days by deep intramuscular injection. To induce superovulation, donor and 
recipient ewes were treated with 600 iu and 250 iu Pregnant Mare Serum 
Gonadotrophin (PMSG; Folligon®, Intervet, Boxmeer, The Netherlands) at the time of 
2nd injection of prostaglandin F2α.   
 
Detection of oestrus   

The ewes were kept with teaser rams, and observed for signs of oestrus twice a day 
for 60 minutes in each observation from 24 hours after second injection of 
prostaglandin F2α. All donor ewes were mated during oestrus by fertile rams with 
high vigour. 
 
Embryo recovery  

Embryos were collected from donor ewes six days after mating, by inguinal 
laparotomy using standard procedure (Munoz et al., 2010).  
 
Assessment of embryos  

After collection embryos were assessed on morphological aspects and graded on a 
scale of 1 – 4 under Stereo microscope (Olympus, SZX2-TR30, Tokyo, Japan) with 10 
to 25X. 
 
Vitrification of embryos  

The vitrified embryos were producced using the procedure as described by Mara et al. 
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(2013). The grade 1 embryos were equilibrated in holding medium (HM) for 10 
minutes. Two to four embryos were again equilibrated in the equilibrium solution for 
five minutes, followed by verification solution for 45 seconds. Two embryos were 
loaded by capillary action into the narrow end of an open pulled straw (OPS) and 
plunged into liquid nitrogen using forceps. 
 
Thawing of vitrified embryos  

For thawing, the open pulled straw containing vitrified embryos was withdrawn from 
cryocan using forceps and held in air for six seconds. The narrow end of the straw 
was immersed in thawing solution comprising HM with 0.5 M sucrose for six seconds 
at 37°C. 
 
Transfer of embryos 

After thawing, the embryos were transferred into the exteriorized uterine horn 
ipsilateral to the ovary bearing at least one functional corpora lutea of a recipient by 
inguinal laparotomy. The tip of a Tom Cat catheter, attached to a 1 mL syringe was 
inserted into the open pulled straw containing two thawed embryos. The tip of the 
straw was inserted through a hole in the uterine horn and advanced 2 - 3 cm. The 
plunger of the syringe was depressed to discharge the whole content of the straw. The 
straw was withdrawn and the uterine horn was sprayed with normal saline and 
returned into the abdomen.   
 
Pregnancy diagnosis  

Pregnancy diagnosis was performed by trans-abdominal ultrasonography 40 days 
after embryo transfer in recipient ewes that did not return to oestrus. 
 
Statistical analysis 

The data were expressed as mean ± standard deviation (SD) in Excel program. This 
statistical analysis was done using SPSS (Statistical Package for the Social Sciences) 
Version 20.0. The comparison of grades of embryos was performed usingAnova. The 
difference was regarded as insignificant at P>0.05. 
 

Results and Discussion 

Synchronization of donor and recipient ewes 

In three donor ewes, oestrus occurred 24 – 40 hours after second injection of 
prostaglandin (mean 31.3 ± 8.1) and at 24 – 47 hours in five recipients (mean 32.6 ± 
8.7). Oestrus lasted 18 – 36 hours in donors (mean 24.7 ± 9.9) and 16 – 48 hours in 
recipients (mean 32.8 ± 12.8) (Table 1).  
 
Hackett et al. (1981) showed that 2 injections given 9 to 11 days apart resulted in 
oestrus in all ewes, with increased fertility. Beck et al. (1993) reported that two doses 
of 125 µg cloprostenol with 11-day interval and short-term progestagen (MAP, 5 days) 
combined with single dose PGF2α in Clun Forest sheep produced similar oestrus 
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recurrence rates. Therefore, to achieve oestrus synchronization, two injections of 
PGF2α 9 days apart make sure that every ewe is at the correct stage of cycle to 
respond. 
 
Table 1: Synchronization of donor and recipient ewes within MOET programme 

(Mean ± SD) 

Parameters Donor (n = 3) Recipient (n = 5)

Onset of oestrus after 2nd injection of PGF2α (Hour) 31.3 ± 8.1 32.6 ± 8.7 

Duration of oestrus (hour) 24.7 ± 9.9 32.8 ± 12.8 

 
Effects of PMSG on superovulation and embryo yield in donor ewes 

The mean values of numbers of corpus luteum, embryos and total embryo recovery 
rate of donor ewes are shown in Table 2. The number of corpora lutea and embryos 
recovered varied from 8-16 and 6-11, respectively. However, their mean values were 
11.7 ± 4.0 and 8 ± 2.6, respectively. The embryo recovery rate varied from 63.6 - 75 
(68.6%).Collection of embryos from donor ewes on day 6 of insemination by inguinal 
laparotomy resulted in more than 80% embryo recovery (Wallace, 1992) at the first 
flush. However, a post-operative adhesion compromises the repeated use of 
genetically valuable donors (Mobine et al., 2002; Wright, 1988; Youngs et al., 1989) and 
lowers their future fertility (Pereira et al., 1998; Thibier and Guerin, 2000). The use of a 
modified mid ventral laparotomy, which include an inguinal cut combined with the 
non-suture of peritoneum helps to prevent abdominal herniation as well as to avoid 
adhesions and post-operative complications (Munoz et al., 2010). In the present study the 
percent of embryos recovered varied from 63 - 75% with an overage of 68.6.%. This is 
excellent since the recovery percentages could be more if larger number of donor could be 
used. This method is inexpensive and could be applied in field conditions. 
 
Table 2: Effects of PMSG on superovulation and embryo yield in donor ewes. 

Parameters Donor (N = 3) 

No. of corpora lutea (Mean ± SD) 11.7 ± 4.0 

No. of collected embryos per donor (Mean ± SD) 8 ± 2.6 

Total embryo recovery rate (%) 68.6 % 

 
Quality of embryos 

The quality of embryos is shown in Table 3. The number of grade 1, 2, 3 and 4 varied 
from 5 - 8, 0 - 1, 0 - 2 and 0 - 1, respectively. Their mean values were 6 ± 1.7, 0.3 ± 0.6, 
1.3 ± 1.2 and 0.3 ± 0.6, respectively. The mean number of grade 1 embryos was 
significantly higher (P<0.05) than grade 2, grade 3 and grade 4 embryos, 
respectively.This facilited the virification of grade 1 embryos within the projectin the research 
station. 
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Table 3: Qualities of embryo yield 

Donor ID No. of collected 
embryos (Total) 

Grading of embryos 

Grade 1 Grade 2 Grade 3 Grade 4 

1 7 5 0 2 0 

2 11 8 1 2 0 

3 6 5 0 0 1 

(Mean ± SD)  6 ± 1.7* 0.3 ± 0.6 1.3 ± 1.2 0.3 ± 0.6 
 
Effects of direct transfer of vitrified embryos on pregnancy rate 

Total numbers of embryos vitrified, recipient ewes, vitrified embryos transferred and 
pregnancy rate are shown in Table 4. Only grade 1 embryos of donor ewes were 
vitrified and only two embryos were transferred to each recipient. Total numbers of 
embryos vitrified, recipient ewes, embryo transferred and pregnant recipient ewe 
were 20, 9, 18 and 4, respectively. The pregnancy rate of recipients was 44.4%.The 
pregnancy rates is good and similar with published works (Baril et al., 2001; Isachenko et al., 
2003). 
 
Table 4: Effects of direct transfer of vitrified embryos on pregnancy rate 

Parameters Values 

Total No. of embryos vitrified 20 

No. of recipient ewes 9 

Total No. of vitrified embryos transferred 18 

No. of pregnant recipient ewe 4 

Pregnancy rate (%) 44.4% 

 
Conclusions 

We can conclude that the effects of PMSG on superovulatory response of donor and 
recipient ewes, embryo yield and their qualitie swere according to expectation.The 
pregnancy rate following direct transfer in recipient ewes in the research stationwas 40%. 
Further study involving direct transfer of large number of vitrified embryos in 
recipient ewes is needed to observe the consistency of the present experiment to be 
aplied this technology in the field recipient to speed up theprocess of genetic improvement. 
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Abstract: This study was undertaken to assess the reproductive performances of sheep at field level of Rajshahi 

and Mymensingh district of Bangladesh during January to December, 2016. A total of 52 farms (26 each in 

Rajshahi and Mymensingh) were selected for determining the reproductive parameters of ewes. Ewe lambs in 

Mymensingh reached puberty at significantly (P<0.03) younger age (186.9±18.4 days) than in Rajshihi 

(199.9±24.9 days). The average age at first pregnancy was 201.4±20.0 days in two regions. Similarly, the ewes 

in Mymensingh was lambing at significantly (P<0.002) early age than ewes in Rajshahi (356.0±6.8 days vs. 

372.7±27.8 days). The observed duration of oestrus at Rajshahi and Mymensingh was 36.0±6.7 hrs and 

36.0±7.3 hrs, respectively. The gestation length varied from 145 to 150 days. The average gestation length was 

147.9±3.4 days in two regions. The gestation length was not significant (P˃0.05) in the ewes between Rajshahi 

and Mymensingh (148.7±3.4 and 147.1±3.2 days; respectively). The pooled over litter size was 1.6±0.2 in two 

regions. However, there was no significant (P>0.05) difference in litter size of ewes in Rajshahi and 

Mymensingh region (1.7±0.2 vs. 1.6±0.2). The pooled lambing interval was 193.9±21.7 days in two regions. 

Mean birth weights of lambs, weaning weight and mature weight were 1.7±0.6 vs. 1.3±0.1 kg; 8.9±2.7 vs. 

6.9±1.0 kg and 24.9±7.3 vs. 19.4±2.7 kg in Rajshahi and Mymensingh, respectively. These reproductive 

parameters were significantly higher (P<0.001) in Rajshahi compared with in Mymensingh. The reproductive 

parameters are almost similar between confined and the traditional management system if the farms are well 

managed. 

 

Keywords: productive; reproductive; performance; sheep; field level 
 

 

1. Introduction 

Sheep is one of the important livestock species of mixed farming system in Bangladesh. Sheep are the basic 

livelihood option for the poor farmers in developing countries like Bangladesh. It provides nutritional security, 

employment and income generation. The sheep population has shown to be in increasing trend with 2.5 times 

during the last twelve years with annual growth rate of 5% (Sarket et al., 2015). The total sheep population in 

Bangladesh is 3.3 million (DLS, 2016). Sheep rearing is common in Bangladesh with major percentage about, 

32% are reared in three ecological zones namely Barind, Jamuna basin and Coastal areas. Bangladeshi sheep are 

indigenous, with few crossbreds (Bhuiyan, 2006) and are capable of bi-annual lambing with multiple births; 

usually produce twins and rarely triplets. The hot and humid climate of Bangladesh favors well adaptation for 

these indigenous sheep. They reached in puberty at 5-11 months of age, estrus cycle length varied from 14 to 20 

days (average 17 days), duration of estrus varied from 24 to 36 hours, gestation length varied from 141 to 145 

days and litter size varied from 1.2 to 1.9 observed under close monitoring in research station (Zohara et al., 

2014; Hassan and Talukder, 2011). Despite of these positive prosperities, farmers are not aware with modern 
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husbandry-veterinary practices and controlled breeding schemes for profitable sheep farming. There are mainly 

two downstream in sheep breeding at farmers level; first - the farmers castrate their male at early age for getting 

current profit resulting falls of breeding rams and second - farmers use same ram for breeding year after year 

which increases inbreeding. Beside these, farmers are lack of breeding and management information practices 

about reproductive and productive benefits from sheep farming.  Therefore the present research was performed 

to study the reproductive performances of sheep maintained in traditional management system at field level in 

Rajshahi and Mymensingh district of Bangladesh. 

 

2. Materials and Methods  

2.1. Study area and farm selection 

The study was carried out in some sheep farms at Rajshahi and Mymensingh division in Bangladesh. The study 

was conducted from January to December, 2016.  Sheep farmer’s information was taken from the district 

livestock officer and a total of 52 farms (26 farms in each division) farms were randomly selected within those 

areas. 

 

2.2. Animal management in the farm   

Sheep flocks in the selected area were reared in their traditional management system. Early in the morning, 

sheep were pastured in the mango garden or open paddy field or open grass land. They were kept in the pasture 

land for the duration of whole day and came back during sundown. Few farmers fed concentrate feed after 

returning at home. Some good farmers maintained proper vaccination and deworming schedule. Necessary 

treatments were given against specific diseases according to the suggestion of the veterinary surgeons.   

 

2.3. Data collection 

A well-structured data sheet was prepared before data collection. The selected farms were visited personally. 

The information was collected by face to face interview with the farm owner and animal caretaker. The 

information included parameters for reproductive performances were as follows: age at 1st heat, weight at 1st 

heat, duration of estrus, gestation length, age at first pregnancy, age at first lambing, lambing interval, onset of 

post partum heat, post partum heat period, litter size, birth weight of lamb, weaning weight and mature weight. 

 

2.3.1. Age at 1
st
 heat or puberty  

The age at puberty was estimated as the age in days when ewes exhibited the sign of first estrus, by observing 

wagging tail, swelling and mucus discharge from the vulva, jumping tendency to others, rubbing their body with 

the rams and remain closer to the rams.   

 

2.3.2. Weight at 1
st
 heat  

This trait was estimated in terms of kg when the ewes come in heat with the help of weighing balance.  

   

2.3.3. Measurement of oestrous cycle length and duration   

Estrous detection in ewes was carried out by the observation of estrus sign by the farmer or animal caretaker. 

Oestrus duration was determined by measuring the time interval between the onset of oestrus and when a ewe 

no longer stood to be mounted.   

 

2.3.4. Length of gestation period  

It was calculated as the interval from fertile service to parturition. Gestation length was counted from the day of 

service to the day of onset of labour. The duration of gestation was determined in days.  

 

2.3.5. Age at first lambing  

Age at first lambing was estimated in days from the date of birth to the date of first lambing.    

 

2.3.6. Lambing interval  

Lambing interval was determined by measuring the interval between the dates of one lambing to the date of next 

lambing. The lambing interval was recorded in days.    

 

2.3.7. Litter size   

Litter size was calculated as the number of lambs born per conception per ewe.  

Litter size was calculated by the following formula:  
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Litter size (prolificacy) = number of lambs / number of ewes lambing    

 

2.3.8. Post-partum onset of oestrus  

Post-partum onset of oestrus was determined by the first observed oestrus after parturition.   

 

2.3.9. Lamb birth weight, weaning weight and mature weight  

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

weight, weaning weight and mature weight was measured by weighing balance and values were recorded in kg.  

 

2.4. Statistical analysis  

All data were stored in MS Excel and further analysis was done using SPSS IBM 20.0 version software 

program. The statistical analysis of the data was performed using compare mean with one way ANOVA and 

univariate analysis of variance procedure. 

 

3. Results  

3.1 Age at first heat (puberty), pregnancy and lambing  

Age at first heat, pregnancy and lambing in indigenous ewes under traditional management system is shown in 

the Table 1. The age at puberty or first heat varied from 150-300 days (5-10 months). The average age at first 

puberty was 193.4±22.6 days in two regions. Ewe lambs in Mymensingh reached puberty at significantly 

(P<0.03) younger age (186.9±18.4 days) than in Rajshahi (199.9±24.9 days). The pooled over age at first 

lambing was 364.3±22.6 days in two regions. Similarly, the ewes in Mymensingh was lambing at early age than 

ewes in Rajshahi (P<0.002) (356.0±6.8 days vs. 372.7±27.8 days). The average age at first pregnancy was 

201.4±20.0 days in two regions. There was no significant difference in age at first pregnancy between the ewes 

of two different areas (206.5±22.6 vs. 196.2±15.8). 

 

Table 1. Comparison of age effects on reproductive parameters of ewes maintained under traditional 

management system.  

 

Parameters 

(days) 

Region Level of 

significance Rajshahi (n=26) Mymensingh (n=26) Pooled over data (n=52) 

Age at first heat   199.9±24.9
a
 186.9±18.4

b
 193.4±22.6

 
(P < 0.03) 

Age at first 

pregnancy   
206.5±22.6 196.2±15.8 201.4±20.0 NS 

Age at first lambing   372.7±27.8
a 

356.0±6.8
b
 364.3±22.6

 
(P < 0.002) 

 

NS: Not significant,
a-b

 Mean values having different superscripts in a row differ significantly (P<0.05)  

 

3.2. Oestrus duration and onset of post-partum heat (estrus)   

The duration of oestrus, onset of post-partum heat (estrus) and post-partum heat period are shown in Table 2. 

Duration of oestrus in the present study varied from 24 to 36 hrs. The pooled over duration of oestrus was 

36.0±8.2 hours in two regions. There was no significant difference (P˃0.05) in duration of oestrus in indigenous 

ewes between Rajshahi and Mymensingh. The observed duration of oestrus was 36.0±6.7 hrs and 36.0±7.3 hrs, 

respectively. Onset of post-partum heat (estrus) was not significant (P˃0.05) in Rajshahi and Mymensingh 

(26.0±11.1 vs. 24.3±9.9 days).   

 

Table 2. Comparison of reproductive parameters of ewes between two regions.  

 

Parameters 

Region 
Level of 

significance 
Rajshahi  

(n=26) 

Mymensingh 

(n=26) 

Pooled over data  

(n=52) 

Duration of estrus (hrs.) 36.0±6.7  36.0±7.3  36.0±8.2  NS 

Gestation length (days) 148.7±3.4  147.1±3.2  147.9±3.4  NS 

Litter size   1.7±0.2  1.6±0.2  1.6±0.2  NS 

Lambing interval 197.9±24.9  189.8±16.7  193.9±21.7  NS 

On Onset of post-partum heat (days) 26.0±11.1  24.3±9.9  25.2±10.4  NS 
 

NS- Not significant. 
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3.3. Gestation length, litter size and lambing interval  

The gestation length, litter size and lambing interval in indigenous ewes is placed in Table 2. The gestation 

length varied from 145 to 150 days. The average gestation length was 147.9±3.4 days in two regions. The 

gestation length was not significant (P˃0.05) in the ewes between Rajshahi and Mymensingh (148.7±3.4 and 

147.1±3.2 days; respectively). The pooled over litter size was 1.6±0.2 in two regions. However, there was no 

significant (P>0.05) difference in litter size of ewes in Rajshahi and Mymensingh region (1.7±0.2 vs. 1.6±0.2). 

Also there was no significant (P>0.05) difference in lambing interval of ewes in Rajshahi and Mymensingh 

region (197.9±24.9 vs. 189.8±16.7 days). The pooled lambing interval was 193.9±21.7 days in two regions.   

 

3.4. Birth weight of lambs, weaning weight and mature weight  

Lamb birth weight, weaning weight of lamb and mature weight from this study are presented in Table 3. Mean 

birth weights of lambs were 1.7±0.6 kg and 1.3±0.1 kg in Rajshahi and Mymensingh, respectively. The birth 

weight of lambs in Rajshahi were significantly higher (P<0.001) compared with lambs born in Mymensingh. 

However, the pooled over birth weight of lambs was 1.5±0.5 kg in two regions. The weaning weight were 

significantly higher (P<0.001) of lambs born in Rajshahi (8.9±2.7 kg) compared with Mymensingh (6.9±1.0 

kg). The mature weight were also significantly higher (P<0.001) in Rajshahi (24.9±7.3 kg) compared with 

Mymensingh (19.4±2.7 kg).  

 

Table 3. Growth performance of indigenous sheep at field level (Mean±SD).  
 

Parameters 

(kg) 

Region 
Level of 

significance 
Rajshahi 

(n=26) 

Mymensingh 

(n=26) 

Pooled over data  

(n=52) 

Lamb birth weight   1.7±0.6
a
 1.3±0.1

b
 1.5±0.5  (P<0.001)  

Weaning weight of lamb   8.9±2.7
a
 6.9±1.0

b
 7.9±2.2  (P<0.001) 

Mature weight   24.9±7.3
a
 19.4±2.7

b
 22.2±6.2  (P< 0.001) 

 
a-b

Mean values having different superscripts in a row differ significantly (P<0.001)  

 

4. Discussion  

The age effects of puberty, first pregnancy and first lambing in ewes maintained under traditional management 

system were observed in two regions in Bangladesh. The age at puberty or first heat varied from 150 to 300 

days (5 to 10 months). According to the opinions of sheep farmers in Rajshahi division that indigenous ewes 

show heat or oestrus at earlier age compared with the Garole ewes. The present observation is more or less 

similar with the study of other researcher, 5 and 12 months required to reached puberty (Schoenian, 2014); 

28.2±0.8 weeks (Souza et al., 2010); 6 to 9 months (Changjun, 2013) 6.22±1.31 months and group 8.43±1.15 

months (Zohara et al., 2014). Therefore the difference between reproductive performances in Rajshahi and 

Mymensingh division could be due to breed, feeding and climatic condition of the region. In traditional 

management system both Rajshahi and Mymensingh division may have an positive effect which resulted no 

difference from the study of Zohara et al. (2014); where the sheep were maintained in good management system 

in research station.  

In present study, the average age at first lambing was 364.3±22.6 days in two regions. The ewes in Mymensingh 

were lambing at early age than ewes in Rajshahi. The present observation is similar in Barind sheep, 389.9 ± 

43.0 days and Jamuna basin sheep, 409.8 ± 75.0 days (Hassan and Talukder, 2011). In other studies, the age at 

first lambing was 530.5 ± 12.4 days in Munjal sheep (Poonia, 2008), higher than the present findings.  

The average age at first pregnancy was 201.4±20.0 days in two regions. There was no significant difference in 

age at first pregnancy between the ewes of two different areas. The present observation is similar with the age of 

first pregnancy in Jamuna basin sheep, 277.0±104.9 days, Barind sheep, 264.7±49.4 days and Costal sheep, 

292.3±47.5 days (Hassan and Talukder, 2011) performed in Bangladesh Livestock Research Institute (BLRI) 

research station.   

The reproductive parameters viz, duration of oestrus, gestation length, litter size, lambing interval and onset of 

post-partum oestrus were observed in Rajshahi and Mymensingh division also supported with Zohara et al., 

2014. In traditional management system, the gestation length in ewes varied from 145 to 152 days. In the 

present study pooled over gestation length was 147.9±3.4 days in two regions. Similar with above parameters 

gestation length in ewes was also not significantly (P˃0.05) different between Rajshahi and Mymensingh 

(148.7±3.4 vs. 147.1±3.2 days), respectively. The present study is supported by Timurkan and Yildiz (2005); 

Husain and Amin (2003) and Zohara et al. (2014).  
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The average litter size was 1.6±0.2 in two regions and is supported by other researcher in Garole sheep (Sharma 

et al., 1999); in controlled, ewes (Zohara et al., 2014; Nimbkar et al., 2002). These observations indicate that 

average litter size is more or less similar (1 or 2 commonly, rearly 3) among the sheep breeds of tropical 

countries in well managed condition. No significant (P>0.05) difference in lambing interval of ewes in Rajshahi 

and Mymensingh region (197.9±24.9 vs. 189.8±16.7 days). It is supported by Hassan and Talukder, (2011) 

observed in Jamuna, Barind and Coastal sheep. Nimbkar et al. (2002) found in Deccani sheep in India that the 

average lambing interval was 264.0 ± 81.0 days, higher than the present findings. This could be due to 

differences in breed, nutrition and environment of the study region.  

Mean birth weights of lambs were 1.7±0.6 kg and 1.3±0.1 kg in Rajshahi and Mymensingh, respectively. 

Researchers found that, lamb birth weight 1.2 kg (Husain and Amin, 2003) and 1.00±0.30 and 1.33±0.25 kg in 

controlled and supplemented group (Zohara et al., 2014), which is more or less similar to the present study.  

The mean weaning weight of indigenous lambs obtained in the current study was lighter than weaning weights 

of other breeds (Awgichew, 2000; Tibbo, 2006). The present study is supported by Zohara et al. (2014), 

supplemented groups compared with controlled groups (3.58±0.93 kg & 5.71±1.03 kg, respectively) indicating 

no difference between confined rearing sheep and well managed traditional management system. Similarly, the 

mature body weight were also significantly higher (P<0.001) in sheep in Rajshahi (24.9±7.3 kg) compared with 

Mymensingh (19.4±2.7 kg). As stated above, this higher mature body weight could be due to breed effect.  

 

5. Conclusions 

From the above study it may be concluded that reproductive performances of indigenous sheep in research 

station is more or less similar with the well managed traditional rearing system. The differences in traditional 

management system between the farms results in difference in reproductive performances of ewes in two 

regions. 
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Abstract

The best Bangladeshi indigenous breeding rams (Wera breed) were selected by evaluating semen

characteristics for using in future semen production and artificial insemination (AI) program. Of total rams

(n=16), 12.5% (2/16) failed to show better performance and 87.5% (14/16) trained for semen collection. A total

of 172 ejaculates were collected and evaluated during a period of 3 months. The mean frequency of semen

collection was 12.3±7 and varied from 4 to 24. The quality of semen varied significantly among the rams (p<0.05).

The selected 62.5% (10/16) best ram had the semen parameters ≥ 0.5 ml volume, ≥ 3 color (milky white), ≥ 4

mass activity (vigorous movement with moderately rapid wave and eddies), ≥ 80% sperm motility, ≥ 90%

sperm viability, ≥ 2500 x 106 sperm/ml of concentration, ≥ 85% sperm plasma membrane integrity, ≥ 90% sperm

acrosome integrity and ≥ 80% normal sperm morphology. It was suggested that twice the number of ram may be

selected before actual semen production and preservation.
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Introduction

A ram is "half the flock". One ejaculate from a

ram can be used to inseminate several ewes. Selection of

breeding rams would be the prerequisite for optimum

herd productivity. The selected ram must be of high

genetic potential, good libido and produce quality semen

in routine collection (Poulton and Robinson, 1987). It is

important to assess the potential fertility of ram before

it is intended to use for semen production and artificial

insemination (AI). This is usually performed by

evaluating the semen quality. Evaluation of semen such

as semen volume, sperm concentration, sperm motility

and morphology, allows the detection and elimination

of clear cut cases of male infertility or subfertility

(Verstegen et al., 2002; Madhuri et al., 2012).

Semen volume and color are the indicators of sperm

concentrations. Color can be an evidence of injury or

infections in the tract. Sperm motility, viability and

plasma membrane integrity are the strong indicator of

sperm function (Pena et al., 2005). It also predict the

fertilizing capacity of frozen-thawed than fresh

semen (Santiago-Moreno et al., 2009). To facilitate

fertilization, spermatozoa with normal acrosomal

integrity only ensure acrosome reaction, ability to

penetrate the egg's zona pellucida and ability to fuse

with the egg plasma membrane (Esteves et al., 2007).

Cited information regarding selection of breeding rams

evaluated by semen quality is absent in our country.

Therefore, the aim of the present study was to select

best Bangladeshi breeding rams by evaluating semen

for future semen production and AI program.

Materials and Methods

The study was conducted between September

2015 to March 2016 at the Department of Surgery and

Obstetrics, Bangladesh Agricultural University (BAU),

Bangladesh. The university is located at N 24.73 latitude

and E 90.44 longitude, and 9 m above sea level. The

area receives on average 174 mm of rainfall with the

mean annual minimum and maximum temperatures

ranges are 16.46 to 29.13oC, respectively.

Ram and management

All animal procedures were approved by Animal

Experimental Ethics Committee (AEEC) of BAU,

Mymensingh, Bangladesh (Ref. no. AEEC/ DSO-BAU/

02/ 2015). Apparently mature healthy Bangladeshi

rams (n=16), aged 8-14 months, body weight 10.5-16 kg,

scrotal circumference (SC) 16.4-21 cm, body condition

score (BCS) 3.5-4.0 were selected. Rams were dewormed

against internal (Endex®; Novartis, Bangladesh), external

parasites (A-Mectin Plus Vet®; The ACME Laboratories

Ltd., Bangladesh) and vaccinated against Tetanus

(Tetanus Vaccine®, Dano Vaccine & Biologicals Pvt

Ltd., India), Foot and Mouth disease (FMD; Raksha-

Ovac Trivalent®, Indian Immunologicals Ltd., India)

and Peste des Petits Ruminants ( PPR-Vac®, Livestock

Research Unit, Mohakhali, Dhaka, Bangladesh). The

rams were managed under semi-intensive system.

They were provided 150-200 gm hand formulated

concentrates (50% wheat bran, 25% crushed maize, 20%

soybean meal, 1% fish meal, 2% dicalcium phosphate

(DCP® Plus, Opsonin Pharma Ltd., Agrovet Division,

Barisal, Bangladesh) powder, 0.5% vitamin mineral

premix (Megavit®, Opsonin Pharma Ltd., Agrovet

Division, Barisal, Bangladesh) and 1.5% common salt

with the provision of 8-10 hours natural grazing and free

access to drinking water daily.
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Semen collection

After 2 months of acclimatization, rams were

started training for semen collection twice a week for a

period of 3 months. Semen was collected using an

artificial vagina (AV; Minitube, Germany) following

two successive false mount as described by Mishra

et al. (2010). Briefly, Rams were allowed to mount

homosexually for ejaculation into AV filled with warm

water (50-52oC). Immediately after collection, semen

containing tube was maintained at 35oC in water bath

for evaluation.

Semen evaluation

All chemicals used in this study were from Sigma

(St. Louis, MO, USA) and Merck (Darmstadt, Germany).

Semen volume, color and pH

Semen volume was measured directly reading

the graduated collection vial. The semen color was

scored by visual appearance (1-4 grades; Jha et al., 2013).

The semen pH was estimated with pH-indicator paper

(phenolphthalein paper) by matching with color scale.

Sperm concentration

Sperm concentration (x106 sperm/ml) was

calculated as described by Azizunnesa et al. (2014)

using haemocytometer (Neubauer counting chamber).

Semen sample was diluted with buffered formol saline

at 1:200. Briefly, 10 μl of formol saline fixed semen was

counted onto Neubauer counting chamber under

microscope (400x).

Sperm mass activity and motility

Sperm mass activity was estimated according

to Ferdinand et al. (2012). Briefly, 5 μl of semen was

assessed for wave motion under microscope (40x)

without using coverslip and scored into 1-5 grades.

Sperm motility was estimated by placing a drop (5 μl)

of fresh semen and observed under microscope (100x)

using cover slip.

Sperm viability

The sperm viability was estimated by means of

the nigrosine-eosin staining as described by Uysal and

Buck (2007). A semen smear was prepared by mixing

2 μl semen and 10 μl eosin-nigrosin stain (10 gm of

Nigrosin, 1.7 gm Eosin and 2.9 gm of sodium citrate in

100 ml of distilled water). Sperm cells counted as alive

that exclude strict exclusion of the stain and dead that

stain eosin against nigrosin background (400x).

Sperm plasma membrane integrity

The sperm plasma membrane integrity was

estimated by means of hypo-osmotic swelling (HOS)

test as described by Emamverdi et al. (2013) with

some modifications. Briefly, 10 μl semen was diluted

with 100 μl hypo-osmotic solution (4.9 gm sodium

citrate, 9 gm fructose in 1000 ml distilled water) in

Eppendorf tube and incubated at 37oC for 30-45 minutes.

After incubation, smear was prepared and counted

under microscope (400x). Sperm with swollen and

coiled tails were recorded as intact plasma membrane

integrity.

Sperm tail and mid-piece morphology

Sperm tail and mid-piece abnormalities were

evaluated by buffered formol saline wet mount technique

(Jha et al., 2013). Briefly, 10 μl semen was diluted

with 1000 μl buffered formol saline (6.2 gm disodium

hydrogen phosphate, 2.5 gm potassium dihydrogen phos-
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phate, 5.4 gm sodium chloride and 175 ml concentrated

formaldehyde in 1000 ml of distilled water). A drop

(10 μl) of diluted semen was examined under microscope

(1000x).

Sperm head morphology

Sperm head morphology was evaluated by

Williams staining technique (Jha et al., 2013). The stain

was prepared as: Stock solution-I by dissolving 10 gm

of basic fuchsin in 100 ml of 95% alcohol. Stock

solution-II was prepared by dissolving a saturated

solution of bluish eosin in 95% alcohol. Stock solution-

III was prepared by mixing 10 ml of stock solution-I with

170 ml of 5% phenol solution. The final working solution

contained 25 ml of stock solution-II and 50 ml of stock

solution-III. A thin semen smear was prepared, treated

with absolute alcohol, chlormine and stained with carbol

fuschsin for 8 minutes and examined under microscope

(1000x).

Acrosome integrity

Acrosomal integrity was evaluated according

to Soderquist et al. (1997) with some modifications.

A dry smear was prepared from diluted semen (10 μl

semen and 100 μl buffered formol saline). The presence

or absence of a normal apical ridge (NAR) of the sperm

cells were examined (1000x).

At least 200 spermatozoa were examined from

each smear. Photograph were captured by digital eyepiece

camera (MEM1300 Digital Eyepiece, Future Optics Sci.

& Tech. Co., Ltd, China) and Differential Interference

Contrast (DIC) optics (Olympus®, Bx51 Olympus

Optical Co. Ltd., Tokyo, Japan) equipped with the

microscope.

Data analysis

The data were analyzed using SPSS (20

Version) software package. One-way analysis of

variance (ANOVA) followed by Duncan's new multiple

range test (DMRT) was performed to find out the

significant differences in semen parameters among

the rams. Significance was assigned at p<0.05.

Results

Of the total rams (n=16), 37.5% (6/16), 43.75%

(7/16) and 87.5% (14/16) were trained for semen

collection in 1st, 2nd and 3rd month of training period

(Fig. 1). Whereas, 12.5% (2/16) were failed for semen

collection. The mean frequency of semen collection

was 12.3±7.0 and varied from 4 to 24 times (Fig. 2).

The selected 62.5% (10/16) best ram had the semen

parameters ≥ 0.5 ml volume, ≥ 3 color, ≥ 4 mass activity,

≥ 80% sperm motility, ≥ 90% sperm viability, ≥ 2500 x 106

sperm/ml of concentration, ≥ 85% plasma membrane

integrity, ≥ 90% acrosome integrity and ≥ 80% normal

sperm morphology (Table 1).

Semen evaluation

The semen volume, color, pH, sperm mass activity,

sperm motility, sperm concentrations, sperm viability,

sperm plasma membrane integrity, sperm acrosome

integrity and normal morphology were studied for the

evaluation of fresh ram semen. The Mean±SD values of

semen parameters and level of significance is shown

in Table 1.

Semen volume, color, pH and sperm concentration

The semen volume ranged from 0.2±0.1 to

0.9±0.3 ml. There were no significant difference (p>0.05)

in semen volume among the rams except Ram #09,
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Figure 2  Frequency of semen collection during 3 month period (n=14)

Figure 1  Number of ram trained for semen collection during 3 month period
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R01 0.7±0.2a 3.8±0.5a 7.2±0.3a 4.4±0.5ab 86.2±5.5a 2827.2±798.0abc 93.1±2.1a 85.8±4.4a 92.5±1.8a 86.1±1.4a

R02 0.8±0.3a 3.8±0.7a 7.1±0.2a 4.5±0.5ab 85.6±4.3a 2741.9±907.4abc 93.4±2.0a 87.9±3.4a 92.2±1.9a 86.2±1.5a

R04 0.7±0.3a 3.5±0.8a 7.1±0.2a 4.2±0.5b 85.3±7.4a 3025.6±1035.6abc 92.8±2.4a 86.1±4.0a 93.2±2.0a 86.4±2.0a

R05 0.8±0.3a 3.7±0.5a 7.1±0.4a 4.4±0.5ab 85.8±5.0a 3492.8±800.8abc 93.1±4.3a 84.8±18.5a 92.8±2.9a 85.0±3.2ab

R06 0.8±0.3a 3.7±0.5a 7.0±0.3a 4.7±0.4ab 86.3±4.6a 3628.1±654.1a 94.3±1.5a 86.2±6.5a 93.8±2.6a 85.1±1.9ab

R07 0.8±0.4a 1.9±1.0b 7.3±0.4a 2.6±0.5c 75.3±3.9b 2644.4±555.9c 83.3±3.8b 71.2±4.4b 88.3±4.3b 77.3±2.9c

R08 0.7±0.3a 1.9±1.0b 7.3±0.4a 2.5±0.6c 74.7±3.9b 2712.4±531.3c 83.2±3.0b 73.4±3.6b 88.6±3.2b 76.7±3.7c

R09 0.2±0.1b 2.0±0.0b 7.0±0.0a 2.8±0.5c 66.3±4.8c 2647.9±748.5c 80.0±2.8c 74.3±4.1b 85.3±3.1c 72.8±3.9d

R10 0.6±0.3a 4.0±0.0a 7.3±0.4a 4.7±0.5ab 83.3±4.1a 3199.9±681.3abc 93.7±2.6a 88.5±5.6a 92.0±3.0a 83.0±2.4b

R11 0.7±0.2a 4.0±0.0a 7.0±0.0a 4.8±0.4a 87.0±4.5a 3561.7±596.8ab 93.2±1.8a 85.6±1.1a 92.6±1.5a 85.6±1.1ab

R12 0.9±0.2a 4.0±0.0a 7.1±0.2a 4.6±0.5ab 86.4±3.8a 3137.0±582.3abc 94.3±2.7a 86.3±1.9a 92.3±2.0a 85.1±1.6ab

R13 0.9±0.3a 4.0±0.0a 7.0±0.0a 4.6±0.5ab 85.7±4.5a 3081.0±768.9abc 94.7±1.0a 86.7±2.3a 91.7±1.8a 84.9±1.7ab

R15 0.8±0.2a 4.0±0.0a 7.0±0.0a 4.6±0.5ab 87.0±2.7a 3352.7±628.3abc 93.8±1.5a 85.8±2.2a 91.2±1.5a 85.4±2.4ab

R17 0.6±0.2a 0.0±0.0c 7.1±0.7a 2.4±0.5c 60.0±9.6d 2898.4±472.6bc 79.7±3.6c 72.1±5.4b 84.7±3.0c 73.4±3.3d

abcdDifferent superscripts within columns are significantly differ (p < 0.05).

Color (1-4 grades): 1 = watery, 2 = yellowish white, 3 = milky white, 4 = creamy white; 0 indicates abnormal color (presence of blood)

Mass activity (1-5 grades): 1= no perceptive motion, 2 = weak motion without forming any waves, 3 = small, slow moving waves,

4 = vigorous movement with moderately rapid waves and eddies, 5 = dense, very rapidly moving waves and eddies.

Table 1  Evaluation of fresh ram semen (Mean±SD)

Ram

ID

Volume

(ml)

Colour

(1-5

grades)

Mass

activity

(1-5

grades)

Motility

(%)

Concentration

(x106 sperm/ml)

Viability

(%)

HOST

(%)

Acrosome

integrity

(%)

Normal

sperm (%)
pH
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which had significantly lower (p<0.05) semen volume

(0.2±0.0 ml). The semen color varied significantly

(p<0.05) among the rams with a range of 1.9±1.0 to

4.0±0.0 (Yellowish to creamy). Ram #01, #02, #04, #05,

#06, #10, #11, #12, #13 and #15 showed significantly

(p<0.05) good quality semen color (milky to creamy

white) except Ram #17, which showed significantly

(p<0.05) abnormal color (presence of blood). The pH of

semen ranged from 7.0±0.0 to 7.3±0.4 and showed no

significant difference (p<0.05) among the rams. The

sperm concentration (x106 sperm/ml) varied significantly

(p<0.05) with a range of 2644.4±555.9 to 3628.1±654.1.

Ram #07, #08 and #09 had significantly lower (p<0.05)

sperm concentration, whereas Ram #06 had significantly

higher (p<0.05) sperm concentration.

Sperm mass activity and motility

The sperm mass activity varied significantly

(p<0.05) among the rams with a range of 2.4±0.5 to

4.8±0.4 (weak motion without forming any waves to

dense, very rapidly moving waves and eddies formation).

Ram #01, #02, #4, #05, #06, #10, #11, #12, #13 and #15

had significantly higher (p<0.05) sperm mass activity

(4-5; vigorous movement with moderately rapid waves

and eddies to dense, very rapidly moving waves and

eddies formation). Ram #11 was the best one and

Ram #17 was the worst one. The sperm motility varied

significantly (p<0.05) among the rams with a range of

60.0±9.6% to 87.0±2.7%. Ram #01, #02, #04, #05, #06,

#10, #11, #12, #13 and #15 had significantly higher

(p<0.05) sperm motility with a range of 83.3±4.1% to

87.0±2.7%, whereas Ram #07, #08, #09 and #017 had

significantly lower (p<0.05) sperm motility with a range

of 60.0±9.6% to 75.3±3.9%. Ram #17 had significantly

lower (p<0.05) sperm motility of 60.0±9.6%.

Sperm viability and plasma membrane integrity

The sperm viability among the rams varied

significantly (p<0.05) with a range of 79.7±3.6% to

94.7±1.0%. Ram #01, #02, #04, #05, #06, #10, #11, #12,

#13 and #15 had significantly higher (p<0.05) sperm

viability with a range of 92.8±2.4% to 94.7±1.0%,

whereas Ram #09 and #17 had significantly lower

(p<0.05) viability 80.0±2.8% and 79.7±3.6%. The

sperm plasma membrane integrity varied significantly

with a range of 71.2±4.4% to 88.5±5.6%. Ram #01,

#02, #04, #05, #06, #10, #11, #12, #13 and #15 had

significantly higher (p<0.05) sperm plasma membrane

integrity with a range of 84.8±18.5% to 88.5±5.6%,

whereas Ram #9 and #17 had significantly lower

(p<0.05) sperm plasma membrane integrity 74.3±4.1%

and 72.1±5.4%.

Sperm morphology and acrosomal integrity

The normal sperm morphology varied significantly

(p<0.05) with a range of 72.8±3.9% to 86.4±2.0%.

Ram #01, #02 and #04 had significantly higher (p<0.05)

normal sperm morphology with a range of 86.1±1.4%

to 86.4±2.0%, whereas Ram #7, #8, #9 and #17 showed

significantly lower (p<0.05) normal sperm morphology

with a range of 72.8±3.9% to 77.3±2.9%. The acrosome

integrity varied significantly (p<0.05) with a range of

84.7±3.0% to 93.8±2.6%. Ram #01, #02, #04, #05, #06,

#10, #11, #12, #13 and #15 had significantly higher

acrosome integrity with a range of 91.2±1.5% to

93.8±2.6%, whereas Ram #09 and #17 showed significantly

lower (p<0.05) acrosome integrity 85.3±3.1% and

84.7±3.0%.
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Discussion

Subjective assessment of semen quality have

been employed to ensure the selection of superior

breeding rams for optimum herd productivity (Verstegen

et al., 2002; Madhuri et al., 2012). In the present study,

selected best Bangladeshi rams met the standard range

of seminal parameters that could be used for semen

production, preservation and AI program (Alvarez et al.,

2012; Roostaei-Ali Mehr et al., 2013).

Semen volume, color, pH and sperm concentration

Semen volume is one of the important factors in

semen evaluation and reproductive performance in

males (Ax et al., 2000). The semen volume in our study

was in agreement with Malama et al. (2013) who reported

0.59 to 0.99 ml. In contrast, Azizunnesa et al. (2013)

reported higher semen volume 1.05 to 1.6 ml in Bangladeshi

ram aged ≥ 2 years. Some breeds like Suffolk, Walachian

and Sumava sheep produce 1.8±0.5, 1.6±0.6 and 1.9±0.7

ml semen, respectively (Hernandez et al., 2012). The

standard age of ram is 1.5 years or older to produce

normal ejaculatory volume 0.8 to 1.2 ml with a mean of

1 ml (Foote, 1974). The ejaculatory volume is also

affected by methods of semen collection. Semen

collection by electro ejaculation results in larger

ejaculate volume than artificial vagina. This might be

due to electrical stimulation on accessory glands that

provokes addition secretion of seminal plasma (Evans

and Maxwell, 1987).  The semen volume decreased

(by 25-53%) with frequency and interval of collections

(Thwaites, 1995). The semen color in our study (milky to

creamy white) was consistent with Azizunnesa et al. (2013).

The normal color of semen is milky-white or pale cream

(Evans and Maxwell, 1987). Some rams can produce

yellowish semen color, which is normal and due to

presence of riboflavin pigment in the ejaculate. Color

may also an indicator of injury or infection in reproductive

tract. The presence of blood or pus flakes may indicate

affection in reproductive tract (Nabil et al., 2006).  The

pH of semen in our study was within the range 6.9-7.2

reported by Al-Samarrae (2009). Good quality of semen is

always slightly acidic (Madhuri et al., 2012). The sperm

concentration in our study was comparable with Foote

(1978) and Khalifa et al. (2013) who reported 2000-3500

x 106 sperm/ml. However, our results disagree with Marti

et al. (2011) and Azizunnesa et al. (2014) who reported

4.8±1.8 to 5.4±1.9 x 109 sperm/ml. Normal concentration

of ram spermatozoa per ml varying from 1.6 x 109 to 6.0

x 109 sperm/ml with an average of 3.6 x 109 sperm/ml

(Moss et al., 1988) which suggested our findings

were within the normal range. The sperm concentration

increased with increasing age (Alexopoulos et al., 1991)

and decreased with successive frequent ejaculations by

19-55% (Thwaites, 1995; Kaya et al., 2002). 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

(Robinson at al., 2006). The quality of semen is

influenced by age, body weight and size of the testicles.

The size of the testicles increases with advancement of

age (Toe et al., 2000). The body weight is more important

than age in determining testicular growth and development,

its influence on semen quality (Notter et al., 1985).

Mass activity and motility

The mass activity and motility of spermatozoa

provides strong evidence for sperm maturation. Sperm

motility is a fairly reliable indication of the sperm

viability (Grahman et al., 1980). The sperm mass activity

in our study was comparable with Azizunnesa et al.
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(2013) and Khalifa et al. (2013) who reported between

3 to 5 in 1-5 scale. However, some studies have

reported comparatively higher sperm mass activity

(FAO, 1991; Cunha et al., 2012). Similarly, sperm motility

in our study was within the range to that of Khalifa

et al. (2013) and Azizunnesa et al. (2014) who reported

60-85%. The minimal value of sperm motility for the

ram is 60% (Garner and Hafez, 1982). The sperm mass

activity and motility is affected by frequency of semen

collection and nature of diet. The sperm motility decreases

by 19-36% with successive and frequent ejaculation

(Thwaites, 1995; Kaya et al., 2002). It is indicated that

there is decrease in sperm individual motility in feed

restricted rams which is due to low seminal plasma

fructose concentration and depressed actively of the

pituitary gland (Chandrasekhar et al., 1986).

Sperm viability and plasma membrane integrity

The sperm viability in our study was within the

range to that of Fernandez et al. (2004) and Malama et al.

(2013). The sperm plasma membrane integrity in our

study was comparable with Akourki et al. (2004) and

Juyena (2011) but disagree with Marti et al. (2012)

who reported 63.33 to 73.33% in different season. There is

increase chances of sperm membrane alterations and

increase percentage of dead and morphologically

abnormal spermatozoa (Alexopoulos et al., 1991) in poor

fed ram. The HOS test is used to evaluate the functional

integrity of the sperm membrane. Live spermatozoa with

normal 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).

Sperm morphology and acrosomal integrity

The normal sperm morphology in our study was

comparable with Malama et al. (2013) who found 78.48%

normal spermatozoa. In contrast, Azizunnesa et al. (2014)

reported 86-98% which is higher than our study. Breeding

ram should have more than 70% morphologically normal

spermatozoa (Kasimanickam et al., 2007).  The acrosome

integrity in our result was higher than Malama et al.

(2013) but lower than Akourki et al. (2004). Percentage of

morphologically normal spermatozoa was affected by

diet. Prolonged feeding of poor quality diets hinder the

function of the epididymis that results subnormal levels

of testosterone production and increase proportion of cell

abnormalities (David et al., 2007; Tufarelli et al., 2011).

Semen from most males contains some abnormal

spermatozoa. Sperm quality improves with age in the

adult ram (Wiemer and Ruttle, 1987). It has been

indicated that ejaculates from younger rams contains

a greater number of abnormal cells, which indicate

incomplete spermatogenic activity and incomplete

epididymal maturation (Colas, 1983). It also has been

demonstrated that specific ingredients in diet, such as

Vitamin E, may have a positive effect in increasing

semen quality and quantity (Yue, et al., 2010).

Conclusion

It was suggested that double the number of ram

may be initially introduced for semen evaluation to

select the best rams for semen production and breeding

program.
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Abstract

The effects of the number of frozen-thawed ram sperm per single and double intra-cervical artificial insemination
(AI) on fertility in ewes were studied. A total of 89 non-pregnant ewes were synchronized for oestrus with two
doses of 100 µg PGF2α (Cloprostenol) 9 days apart. The ewes were randomly assigned to one of four groups;
G1 (n=23; double AI with 200 × 106 sperm), G2 (n=24; single AI with 200 × 106 sperm), G3 (n=24; double AI
with 100 × 106 sperm) and G4 (n=18; single AI with 100 × 106 sperm). Ewes were inseminated within 12 to 18 h
for single AI and, within 10 to 12 h and 16 to 18 h for double AI after the onset of oestrus. The onset of oestrus
ranged from 28 to 76 h (54.33 ± 1.28 h). The high percentage (29.2%) of ewes showed oestrus between 51 to 60
h. The non-return rates were highest in G1 (56.5%) and differed significantly (p<0.05) from G4 (11.1%). No ewes
were pregnant in G4, and the pregnancy rates among the remaining groups varied insignificantly. The mean
gestation period was 152.8 ± 0.5 days and no difference was observed among the groups. The lambing and
multiple birth rates were 100% in G1. The single and twin lambing was highest in G3 (33.3%) and G1 (83.3%),
respectively. Only one triplet lambing and the highest lambing size (2.2±0.2) was recorded in G1. In conclusion,
double AI with 200 × 106 sperm would be the most practical for achieving high pregnancy and lambing rates in
Bangladeshi ewes.
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