
INTRODUCTION

Ram contributes half of the genetics to the flock and 

his success as a breeder will go a long way towards en-

suring a profitable lamb crop (Zaher et al., 2020). Sheep 

rearing is gaining popularity in Bangladesh. Indiscrimi-

nate breeding, scarcity of superior rams and lack of 

scientific breeding program are the major constraints 

(Jha et al., 2020).Testicular size was ultimately correlated 

with capacity for sperm production, number of sperms 

ejaculated and sperm reservoirs (Palaszet et al., 1994). 

Testicular echotexture had a positive linear regression 

with daily sperm production and testicular tone had a 

negative linear regression with epididymal sperm reserves 
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ABSTRACT    The aims of this study were to measure the ultrasonographic biometry 
of genitalia of the indigenous rams and observe the relationship of biometry on 
semen parameters. The epididymal volume was significantly reduced (p < 0.01) 
after semen collection compared with before collection for both left and right part 
in all rams. The cumulative results showed that although there was no significant 
difference in length, width and volume of epididymis between before and after semen 
collection, however the values were lower after collection. The epididymal length was 
significantly correlated with epididymal volume (p < 0.01), semen motility (p < 0.05) 
and semen morphology (p < 0.01). Epididymal width was only significantly correlated 
with epididymal volume (p < 0.01) not with the semen parameters. Epididymal volume 
had a significant correlation only with semen morphology (p < 0.01).The scrotal 
circumference had the significant correlation with semen density, mass activity, 
concentration and motility (p < 0.01). The epididymis had the similar or slightly 
increased echogenicity as compared to the normal testis. During whole study, some 
white spots were found on testis which did not affect the semen quantity and quality. 
Significant variation was observed only for semen concentration and motility among 
the rams (p < 0.05). The overall normal morphology was 90.5 ± 4.6% with highest 
percentage of coiled tail abnormalities.
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observed with ultra-sound scanning (Kastelic et al., 2001). 

In addition to seminal quality and scrotal circumference, 

testicular utrasonographic echotexture has considerable 

promise for augmenting breeding soundness examina-

tions of bulls (Kastelic et al., 2001). Utrasonographic 

examination of the testes, epididymes and accessory sex 

glands has proven to be a valuable, noninvasive technique 

for the assessment of genital macroscopic morphology 

and pathology in several mammalian species of veterinary 

interest (Kähn, 2004) including the ram (Gouletsou et al., 

2003). Though there is scarcity of breeding ram in Ban-

gladesh, to increase and improve the sheep breeding, this 

circumstance needs the urgent necessity of preservation 

of ram semen. However, this preservation requires the 

quality semen. The literature on the relationship of biom-

etry of genital tract before semen collection on quantity 

and quality measured by utrasonographic scanning is still 

limited in Bangladesh. Therefore the present study was 

conducted to observe the effects of biometry of ram ge-

neitalia before semen collection on quality and quantity 

in the indigenous ram.

MATERIALS AND METHOD

The present study was conducted at the Department 

of Surgery and Obstetrics, Faculty of Veterinary Science, 

Bangladesh Agricultural University, Mymensingh from Au-

gust to November 2013. 

Animal selection and management 
Five adult ram of 24 to 30 months were selected. The 

Rams were maintained on natural grazing along with con-

centrate mixture (Maize grit, wheat bran, wheat polish 

with salt, at the rate of 0.5-1 kg/ram/day). 

Utrasonographic study of ram genitalia
The study was conducted at 10 am in every morn-

ing, approximately 10 days apart for a 6 visit during the 

whole experiment. It includes measurement of scrotal 

circumference, scanning of testicular and epididymal 

echotexture, measurement of length, width and volume of 

cauda epididymis before and after semen collection. The 

relationship of testicular and epididymal biometry before 

semen collection on its quality and quality was also ob-

served.

Measurement of scrotal circumference
Scrotal circumference was measured before each time 

of semen collection. A gentle pressure was given at the 

base of the scrotum for apposition of the testis and scro-

tal circumference was measured by using a measuring 

tape. The data was recorded.

Scanning of testicle and epididymis
B-mode digital Ultrasound system (Vet Eickemeyer 

Magic 5000) with transrectal probe 5 MHz, (Probe type: 

C20615S), was used for utrasonographic scanning. The 

ultrasound monitor was placed at practical distance from 

rams on the table and the transducer face was lubricated 

with a suitable coupling medium (Eco GelTM-250 mg, Eco-

Med Pharmaceutical Inc., Ontario, Canada). The testes 

and epididymis were grasped at the scrotal neck and the 

transducer was progressed cranially along the neck of the 

testis to the cauda epididymes. The ultrasound monitor 

and operator’s eye were at comparable level for accurate 

reading of ultrasound images. The echotexture of testis 

and epididymis and length, width, volume of epididymis 

were measured and data were recorded on the sono-

graphic screen before noted down.

Detection of the diseases by ultrasonography
Any abnormality on the testis and epididymes was ob-

served by the pattern of echotexture; whether the sono-

graphic image was homogenous or not. 

Semen assessment related to biometry of genital 

organ
After sonographic scanning, semen was collected by Ar-

tificial Vagina (AV) Method. The sample was immediately 

transferred to the water bath at 37℃ before evaluation. 

Then the semen was evaluated as Physical assessment and 

Microscopic assessment.

Physical assessment
Physical assessments included color, volume and density 

of collected semen form each ram. Volume was measured 

by the quantity on reading from graded collection tube. 

Color was measured by eye estimation. Density was also 

measured by eye estimation by slanting and up-righting 

the collection vial graded from 1 to 4. Each datum was 

carefully measured and recorded.
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Microscopic assessment
Four parameters were used for the evaluation: (1) Mass 

activity (2) Individual motility, (3) Sperm morphology 

and (4) Sperm concentration. A drop (0.5 µL) of semen 

was placed on a pre-warmed slide (37℃) without any 

cover slip and examined under microscope equipped 

with phase-contrast optics (100X) to evaluate the mass 

activity. The mass activity was scored into 5 scales: 1 = 

no motion, 2 = free spermatozoa moving without form-

ing 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. 

For evaluating Individual motility, a drop (0.5 µL) of se-

men diluted at 1:4 ratios with diluent was placed on a 

pre-warmed slide (37℃) and covered with a cover slip. 

The motility was determined by eye-estimation of the 

proportion of spermatozoa moving progressively straight 

forward at higher magnification (400X). The morphology 

was observed at high magnification (1000X) A drop (0.5 

µL) of semen was fixed with 2 mL formol saline solution 

At least 100 spermatozoa were individually examined. 

The percentages of normal morphology were recorded. 

Semen samples and formol saline were always mixed at 

room temperature to prevent any temperature variation-

related damage to the spermatozoa. The concentration of 

spermatozoa (billion/mL) was determined by using hemo-

cytometer (Herman and Madden, 1963). Semen samples 

were fixed and diluted with formol saline (1:400) to kill 

the spermatozoa. A drop of diluted semen was placed on 

the counting chamber from the edge of pipette and sper-

matozoa were allowed to settle for 5-6 minutes before 

placing the haemocytometer on the stage of the micro-

scope. The spermatozoa were counted in 5 large squares, 

each containing 16 small squares. The large squares to be 

counted are four at corners and one in the middle of 25 

large squares. The head of the spermatozoa in the large 

squares were counted and recorded. The concentration of 

spermatozoa per mL of semen was calculated by multiply-

ing the total number of spermatozoa in 5 large squares by 

2×107 (10 million).

Data analysis
Data were entered in Microsoft Excel worksheet, orga-

nized and processed for further analysis. Descriptive sta-

tistics were performed to calculated mean and standard 

deviations. SPSS Statistics 17.0 version was used for two 

tailed Pearson Correlation test and other analyses.

RESULTS

Utrasonographic biometry of epididymes of indigenous 

ram
The sonographic biometry of epididymis of indigenous 

ram is placed in Table 1. The mean length of cauda epi-

didymes of five rams was 19.5 ± 1.1 mm, 18.4 ± 0.5 mm, 

20.7 ± 1.2 mm, 17.6 ± 0.6 mm, 18.0 ± 0.6 mm, respec-

tively. The overall mean was 19.3±2.3 mm. The mean 

width of cauda epididymes was 17.6 ± 0.3 mm, 18.2 ± 

0.3 mm, 17.9 ± 0.8 mm, 17.8 ± 0.8 mm, 16.8 ± 0.8 mm, 

respectively. The overall mean was 18.2 ± 1.5 mm. Mean 

epididymal volume of five rams was 3.5 ± 0.3 cm3, 3.5 ± 

0.3 cm3, 3.8 ± 0.3 cm3, 3.1 ± 0.4 cm3, 3.1 ± 0.4 cm3, re-

spectively. The overall mean was 3.6 ± 0.8 cm3.

Comparison of sonographic biometry of epididymis 

before and after semen collection (individual and 

cumulative) 
The comparison of sonographic measurement of epi-

didymis (individual ram and cumulative) before and after 

semen collection is shown in Table 2 and 3. The length 

of left epididymis was significantly higher in ram #3 (21.3 

± 2.8) compared with # 1, 2, 4 and 5. For the right epi-

didymis, the significant difference in length was existed 

among all ram except ram#5 (18.4 ± 1.3). The epididymal 

length was reduced in all or most of the rams after semen 

collection for both the sides. For epididymal width, there 

Table 1. Biometry of Epididymis (Left + right) of indigenous ram (Mean ± SD)

Parameters
Tag Number of Ram

1 2 3 4 5 Overall Mean ± SD

Epididymal Length (mm) 19.5 ± 1.1 18.4 ± 0.5 20.7 ± 1.2 17.6 ± 0.6 18.0 ± 0.6 19.3 ± 2.3

Epididymal Width (mm) 17.6 ± 0.3 18.2 ± 0.3 17.9 ± 0.8 17.8 ± 0.8 16.8 ± 0.8 18.2 ± 1.5

Epididymal Volume (cm3) 3.5 ± 0.3 3.5 ± 0.3 3.8 ± 0.3 3.1 ± 0.4 3.1 ± 0.4 3.6 ± 0.8

Mean on the same row with different superscript differ significantly (p < 0.05).
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was no difference in left and right epididymis among the 

rams for both before and after semen collection except 2 

and ram#5 (p < 0.05; 18.2 ± 1.8 and 16.3 ± 1.3). In most 

of the rams, the width was reduced after semen collection 

compared with before collection. For epididymal volume, 

there was no significant difference among the ram for both 

before and after semen collection except ram#3, 4 and 5 (p 

< 0.05; 3.5 ± 0.6, 2.57 ± 0.9 and 2.6 ± 0.7). However, the 

volume was significantly reduced (p < 0.01) after semen 

collection compared with before collection for both left 

and right part in all rams. The cumulative results (Table 3) 

showed that although there was no significant difference 

in length, width and volume of epididymis between before 

and after semen collection (p < 0.05; 18.9 ± 2.2 vs.18.7 ± 

2.3, 17.9 ± 1.6 vs. 17.5 ± 1.7 and 3.4 ± 0.7 vs. 3.3 ± 0.9) 

however the values were lower after collection.

Correlations between testicular and epididymal 

biometry and semen parameters in the indigenous 

ram
The correlation between epididymal biometry and semen 

parameters is placed in Table 4. The epididymal length was 

significantly correlated with epididymal volume (p < .01), 

semen motility (p < 0.05) and semen morphology (p < 0.01). 

Epididymal width was only significantly correlated with 

epididymal volume (p < 0.01) not with the semen parame-

Table 3. Ultrasonographic biometry of epididymis (Left and Right) before and after  semen collection in the indigenous ram (Pulled over)

Parameters Befere collection After Collection p 

Epididymal Length (mm) 18.9 ± 2.2 18.7 ± 2.3 Not significant

Epididymal Width (mm) 17.9 ± 1.6 17.5 ± 1.7 Not significant

Epididymal Volume (cm3) 3.4 ± 0.7 3.3 ± 0.9 Not significant

Table 4. Correlation of epididymal biometry and scrotal circumference with semen parameters in the indigenous rams

Parameters EV SV SD SMA SC SM ScC SMor

Epididymal Length .731** -.181 .101 -.063 -.054 .312* .061 .336**

Epididymal Width .568** .091 .070 -.094 -.102 -.184 -.010 .244

Epididymal Volume - -.237 .062 -.180 .003 .191 -.022 .427**

Scrotal Circumference -.022 .086 .424** .447** .590** .413** - .239

*p < 0.05, **p < 0.01.

EV, Epididymal Volume; SV, Semen Volume; SD, Semen Density; SMA, Semen Mass Activity; SC, Semen Concentration; SM, Semen Motility; ScC, Scrotal 

Circumference; SMor, Semen Morphology.

Table 2. Comparison of sonographic biometry of epididymis before and after semen collection in individual ram

Parameters
Tag Number of Ram

1 2 3 4 5 Overall Mean ± SD

Epididymal Length (mm) Left (Before) 20.6 ± 2.5 18.9 ± 1.8 21.3 ± 2.8a 18.2 ± 1.6b 18.5 ± 2.8 19.3 ± 2.3

Left (After) 18.3 ± 1.2 18.1 ± 2.1 19.6 ± 1.7a 16.9 ± 1.8c 17.2 ± 1.6bc

Right (Before) 20.3 ± 1.7ca 18.7 ± 2.4bc 22.1 ± 2.0a 18.0 ± 2.0da 18.4 ± 1.3ce

Right (After) 18.8 ± 1.1 17.9 ± 2.8 19.9 ± 1.2a 17.3 ± 1.9b 18.1 ± 1.7

Epididymal Width (mm) Left (Before) 17.8 ± 2.1 18.2 ± 1.3 18.1 ± 1.9 17.9 ± 1.8 17.5 ± 1.6 18.2 ± 1.5

Left (After) 17.2 ± 2.4 17.8 ± 1.4 17.0 ± 2.0 16.8 ± 1.8 1.5 ± 0.6

Right (Before) 17.8 ± 1.5 18.52 ± 1.8 18.9 ± 1.8 18.7 ± 1.5 17.5 ± 0.9

Right (After) 17.4 ± 1.8 18.2 ± 1.8a 17.7 ± 2.0 17.9 ± 1.7 16.3 ± 1.3b

Epididymal Volume (cm3) Left (Before) 3.7 ± 0.6 3.6 ± 0.9 3.9 ± 0.6 3.3 ± 0.8 3.5 ± 0.4 3.6 ± 0.8

Left (After) 3.1 ± 0.4 3.2 ± 0.7 3.5 ± 0.6a 2.57 ± 0.9c 2.6 ± 0.7bc

Right (Before) 3.7 ± 0.3 3.8 ± 1.0 4.1 ± 1.0 3.5 ± 1.0 3.4 ± 1.0

Right (After) 3.3 ± 0.3 3.3 ± 0.9 3.5 ± 0.6 3.0 ± 0.7 3.0 ± 0.8

Mean on the same row with different superscript differ significantly (p < 0.05).
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ters. Epididymal volume had a significant correlation only 

with semen morphology (p < 0.01). The scrotal circumfer-

ence of indigenous rams varied from 21.3 cm to 24.1 cm. 

The mean circumference was scrotal circumference of 

five individual animals was 23.6 ± 0.9 cm, 22.5 ± 0.6 cm, 

22.2 ± 1.7 cm, 23.0 ± 0.6 cm, 21.6 ± 0.2 cm, respectively 

and the overall mean was 22.3 ± 1.2 cm. The scrotal circum-

ference had the significant correlation with semen density, 

mass activity, concentration and motility (p < 0.01).

Utrasonographic scanning for echo-texture of testis 

and epididymis of indigenous ram
With gray-scale equipment, the normal testis appeared 

as an oval structure with a fairly homogenous medium-

gray to dark-gray internal echo pattern (Fig. 1). The bor-

ders of the testis were well circumscribed and distinguish-

able from the surrounding structures. 

The epididymis had the similar or slightly increased 

echogenicity as compared to the normal testis (Fig. 1). 

Before semen collection the image was darker due to 

sperm accumulation than after semen collection. During 

whole study, some white spots were found on testis in ram 

#5 (Fig. 1). However it did not affect the semen quality 

and quantity.

Semen characteristics of indigenous rams
The semen characteristics of indigenous rams are shown 

in Table 5. The color of semen varied from milky to 

creamy. The volume varied from 0.8 to 1.7 mL. The mean 

volume was 1.5 ± 0.3 mL, 1.4 ± 0.3 mL, 1.5 ± 0.3 mL, 1.3 

± 0.3 mL, 1.3 ± 0.4 mL, respectively and overall mean 

was 1.3 ± .3 mL. Average density of semen of five rams 

was 2.8 ± 0.4, 3 ± 0, 2.9 ± 0.4, 3 ± 0, 2.8 ± 0.4, respec-

tively and the overall mean density was 2.8 ± 0.4 (in the 

scale of 4). The mass activity varied from 3 to 5 during the 

period of experiment. Average mass activity was 4.4 ± 

0.9, 4.6 ± 0.6, 4.2 ± 0.8, 4.2 ± 0.5, 4 ± 0.7, respectively 

and overall mean was 4.1±0.6 (in the scale of 5). Indi-

vidual motility of five animals varied from 70 to 90%. The 

average individual motility was 87 ± 4.5, 83 ± 0.0, 83 ± 

0.1, 82 ± 0.0, 77 ± 0.1%, respectively and overall mean 

was 82.0±6.7%. Significant variation was observed only 

for semen concentration and motility among the rams (p 

< 0.05). The number of abnormal sperm varied from 2 to 

14 cells (in 100 sperm cells). The average of morphologi-

cally normal spermatozoa was 90.2 ± 4.0, 91.5 ± 3.4, 

92 ± 4.0, 90.7 ± 4.2, 91.7 ± 4.5%, respectively and the 

overall mean was 90.5 ± 4.6%. Coiled tail, bent tail, pear-

shaped head, pyriform shaped head, split tail, loose head, 

narrow head were found in the formol saline fixed slide. 

Among the abnormalities observed coiled tail was the 

highest percentages.

Fig. 1. Ultrasonographic image of testis, epididymes and white 
spots on the testis of ram.

Table 5. Semen characteristics of indigenous rams

Parameters
Tag Number of Ram

1 2 3 4 5 Overall Mean ± SD

Semen Volume (mL) 1.5 ± 0.3 1.4 ± 0.3 1.5 ± 0.3 1.3 ± 0.3 1.3 ± 0.4 1.3 ± 0.3

Semen Density (scale 4) 2.8 ± 0.4 3.0 ± 0 2.9 ± 0.4 3.0 ± 0 2.8 ± 0.4 2.8 ± 0.4

Semen Mass Activity (scale 5) 4.4 ± 0.9 4.6 ± 0.6 4.2 ± 0.8 4.2 ± 0.5 4.0 ± 0.7 4.1 ± 0.6

Semen morphology 90.2 ± 4.0 91.5 ± 3.4 92 ± 4.0 90.7 ± 4.2 91.7 ± 4.5 90.5 ± 4.6

Semen Concentration (million) 216 ± 27.1b 206.6 ± 9.8 192.1 ± 38.4c 219.3 ± 26.5ab 208.0 ± 30.0 202.0 ± 32.6

Semen Motility (%) 87% ± 4.5a 83% ± 0.0 83% ± 0.1 82% ± 0.0 77% ± 0.1b 82.0 ± 6.7

Scrotal Circumference (cm) 23.6 ± 0.9a 22.5 ± 0.6 22.2 ± 1.7c 23.0 ± 0.6bac 21.6 ± 0.2d 22.3 ± 1.2

Mean on the same row with different superscript differ significantly (p < 0.05).
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DISCUSSION

It is important to preserve the quality semen which 

requires the assessment before collection, giving the im-

portance of the observation of positive correlation of bi-

ometry of ram genitalia with semen parameters for selec-

tion of rams. Utrasonographic examination of the testes, 

epididymes and accessory sex glands has proven to be 

a valuable, noninvasive technique for the assessment of 

genital macroscopic morphology and pathology in several 

mammalian species of veterinary interest (Kähn, 2004) 

including the ram (Gouletsou et al., 2003). Ahmad et al., 

(1991) reported the ultsonographic appearance of infer-

tile goats with testicular degeneration. 

The biometry of sheep genitalia have been done by 

many authors by gross study (Ibrahim et al., 2012). How-

ever, there is no observable published literature on the 

utrasonographic biometry measurement of genitalia 

of ram (if any). Establishment of this type of study will 

reduce problems of gross measurement involving the 

hazards for slaughter house sample collection, reducing 

the time and labor cost for measurement. This is an in-

teresting study with the advance of science at the present 

study using the ultrasonography machine for improving 

and increasing the livestock animals. This will facilitate 

the treatment and management of reproductive diseases 

and disorders. This may also facilitates quality ram semen 

preservation by selecting the high quality rams through 

quickly correlating the biometry with semen parameters. 

The overall mean scrotal circumference was 22.3 ± 1.2 cm. 

It is quite lower than the previously published result (10). This 

might be for the Variation in age, breed, bodyweight, season 

and nutrition. The scrotal circumference had the significant 

correlation with semen density, mass activity, concentra-

tion and motility (p < 0.01). Other established literature 

also found on this work (Palaszet et al., 1994; Kastelic et 

al., 2001; Tatsunami et al., 2006).

Testicular ultrasonography has been a generally reward-

ing procedure because of its simplicity in delineating tes-

ticular and paratesticular architecture, and because of its 

noninvasiveness. With gray-scale equipment, the normal 

testis appeared as an oval structure with a fairly homog-

enous medium-gray to dark-gray internal echo pattern. 

The borders of the testis were well circumscribed and 

distinguishable from the surrounding structures. The epi-

didymis had the similar or slightly increased echogenicity 

as compared to the normal testis. Before semen collection 

the image was darker due to sperm accumulation than 

after semen collection. The utrasonographic appearance 

of the testis and other reproductive organs is described in 

bulls (Cartee et al., 1989; Pugh et al., 1990), dogs (Pugh et 

al., 1990) and goats and rams (Ahmad et al., 1991). The 

echotexture, or the utrasonographic appearance of a tis-

sue, can be assessed by determining the pixel intensity 

and uniformity (Liu et al., 2008). Testicular echotexture 

had a positive linear regression with daily sperm produc-

tion and testicular tone had a negative linear regression 

(p < 0.008) with epididymal sperm reserves observed with 

ultra-sound scanning (Kastelic et al., 2001). During whole 

study, the testicular ultrasonography showed some focal 

areas with white spots indicating chronic inflammation 

with calcification (2-5) in one ram. However it did not af-

fect the semen quantity and quality.

The color of semen varied from milky to creamy. The 

volume varied from 0.8 to 1.7 mL. The mean volume was 

1.5 ± 0.3 mL, 1.4 ± 0.3 mL, 1.5 ± 0.3 mL, 1.3 ± 0.3 mL, 

1.3 ± 0.4 mL, respectively and overall mean was 1.3±.3 

mL. In other published study, the average volume of ram 

semen varied from 0.8-1.1 ± 0.1 mL (Guerrero et al., 

2009; Pervage et al., 2009; Kulaksiz et al., 2012). The se-

men volume is little higher than the past published works. 

This could be for the variation in age, breed, season and 

nutritional status.

Semen density has a significant correlation with semen 

concentration (p < 0.01), scrotal circumference (p < 0.01) 

and semen morphology (p < 0.05) in present study. Pres-

ent result is nearer to the published literature (Gergátz, 

2007). Mass activity of fresh semen is an indicator of the 

quality of motility of preserved semen. The mass activity 

varied from 3 to 5 during the period of experiment. Aver-

age mass activity was 4.4±0.9, 4.6 ± 0.6, 4.2 ± 0.8, 4.2 ± 

0.5, 4 ± 0.7, respectively and overall means was 4.1 ± 0.6, 

which is relevant with the result of other published work 

within the same breed (Pervage et al., 2009).

Individual motility of five animals varied from 70 to 

90%. The average individual motility was 87.0 ± 4.5, 

83.0 ± 0.0, 83.0 ± 0.1, 82.0 ± 0.0, 77.0 ± 0.1%, respec-

tively and overall mean was 82.0 ± 6.7%. This result is 

little lower than the results were published (Guerrero et 

al., 2009; Pervage et al., 2009; Kulaksiz et al., 2012). The 

variation may occur for the difference in age, breed and 

season. Significant variation was observed only for semen 
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concentration and motility among the rams (p < 0.05). 

The number of abnormal sperm varied from 2 to 14 cells 

(in 100 sperm cells). The average of morphologically nor-

mal spermatozoa was 90.2 ± 4.0, 91.5 ± 3.4, 92.0 ± 4.0, 

90.7 ± 4.2, 91.7 ± 4.5%, respectively and the overall mean 

was 90.5 ± 4.6%. Guerrero et al. (2009) found live sperm 

90.2 ± 3.8%, which was similar to the present study. Coiled 

tail, bent tail, pear-shaped head, pyriform shaped head, 

split tail, loose head, narrow head were found in the for-

mol saline fixed slide. Among the abnormalities observed 

coiled tail was the highest percentages. Large numbers 

of spermatozoa with abnormal tails were associated with 

reduced sperm motility (Söderquist, 1991). In the present 

study the average sperm concentration was 202.0 ± 32.6 

million. In other studies, the concentration was 2.4 × 109 - 

4.3 × 109 (16), ≥ 2.5 × 109 spermatozoa/mL (Kulaksiz et al., 

2012). The result is little lower than the previous study due 

to the factors stated before.

The epididymal length before semen collection may af-

fect the semen motility and morphology. However, the 

epididymal volume may affect the semen morphology. 

The scrotal circumference may significantly correlate with 

semen density, mass activity, concentration and motility. 

Ultrasonographic scanning shows the oval structure of 

the normal testis with a fairly homogenous medium-gray 

to dark-gray internal echo pattern. The borders of the 

testis are well circumscribed and distinguishable from the 

surrounding structures. The epididymis may be similar or 

slightly increased in echogenicity as compared to the nor-

mal testis. Before semen collection the image may darker 

due to sperm accumulation than after semen collection. 

CONCLUSION 

The overall mean semen volume, density, mass activ-

ity, morphology, concentration, motility of semen was 

1.3 ± 0.3 mL, 2.8 ± 0.4, 4.1 ± .6, 90.5 ± 4.6%, 202.0 ± 

32.6 million and 82.0 ± 6.7%, respectively. Significant 

variation may exist for semen concentration and motil-

ity among the rams. Epididymal volume had a significant 

correlation only with semen morphology. The scrotal 

circumference had the significant correlation with se-

men density, mass activity, concentration and motility. 

The epididymis had slightly increased echogenicity as 

compared to the normal testis. Only 5 rams were used 

in the present study. Among them only one ram had the 

abnormal echotexture. Therefore, further study involving 

large numbers of rams are needed to establish the present 

conclusions.
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