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The spermiogram and biometrical observations on the testes and epididymis of 20 adult Uda rams were 
investigated. The study was aimed at providing information on the reproductive potentials of Uda rams 
in Ibadan, and thus improved evaluation of breeding soundness in rams. The average age of the rams 
was 26.40±7.39 months, and their mean body weight was 39.80±3.00kg. The lengths of the right testes 
(14.34±1.24) and epididymis (20.50±2.94) as well as the circumference of the right testes (19.08±2.46) 
were significantly higher than their left counterparts (12.86±2.49, 18.50±3.36 and 16.40±4.35, 
respectively). The longer testes had a higher number of sperm cell abnormalities (23.43±4.97) compared 
to the shorter testes (15.03±6.91). Progressively, decreasing number of abnormalities was observed 
from the testes down the length of the epididymis from the head to the tail. The sperm cell abnormality 
that occurred most was the curved tail while the rudimentary tail was the least observed. The age was 
positively and significantly correlated with the body weight (r= 0.59, P<0.01) as well as most of the right 
testicular and epididymal parameters. The right testicular and epididymal volume was positively 
correlated with sperm motility of right caput epididymis (r= 0.82, P<0.05), and some other spermiogram 
parameters than the left which did not show any positive correlation. In conclusion, higher correlation 
observed between age and testicular measurements than with body weight implies that age is an 
important factor for selection of the Uda breed of ram. 
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INTRODUCTION 
 
The Uda breed of ram (Ovis aries) is one of the four 
distinct indigenous breeds of ram in Nigeria, and is 
popularly known as the black and white or brown and 
white found in the Sudano-Sahelian vegetational region 
(Ibrahim et al., 2012). Uda is an excellent mutton 
producer and is highly esteemed during Moslem holidays, 

on local markets and for export (Devendra and McLeroy, 
1982). The mammalian testes are reliable predictors of 
spermatozoa production (Ibrahim et al., 2012). The two 
major functions of the testes are production of 
spermatozoa through a process called spermatogenesis 
(Blood  et  al.,  2007),  and  the  production  of  the   male 
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sexual hormones called androgens. Investigations of 
testicular biometrics are important for various aspects of 
reproduction such as puberty characterization, sexual 
maturity determination, evaluation of spermatogenesis, 
monitoring the normality of the testis and gauging 
potential sperm production (da Silva Santos et al., 2013). 
Biometric parameters such as scrotal circumference, 
testicular weight and testicular length are vital 
measurements in the andrological evaluation of a 
breeding animal (Omar, 2016). Among these parameters, 
scrotal circumference is often used because it is easy to 
measure, and displays a high correlation with body 
weight and reproductive capacity, particularly sperm 
production but should not be used in isolation for the 
selection of breeders (da Silva Santos et al., 2013).  

A complete andrological evaluation (a breeding 
soundness examination), including an evaluation of 
semen quality, should be performed to certify the 
reproductive capacity of a male (da Silva Santos et al., 
2013). The epididymis is an extremely convoluted 
structure that is closely attached to the dorsal part of the 
lateral surface of the testes and functions in storage, 
maturation and absorption of sperm cells (Ibrahim et al., 
2012).  

Although, research has been done on Uda breed of 
ram, there is dearth of information on the andrological 
study as regards semen quality of Uda rams found in 
Ibadan. This study will provide information about the 
morphological changes of spermatozoa during 
epididymal transit, breeding soundness, fertility potential 
and correlation between the testicular and epididymal 
biometrics in Uda ram. This will therefore be of great 
importance to animal breeders and artificial insemination 
programmes as well as add knowledge to the existing 
information on some sheep breeds. 
 
 
MATERIALS AND METHODS 
 
The study was conducted on 20 apparently healthy Uda rams 
presented for slaughter at Bodija abattoir located in Ibadan North 
local Government Area of Oyo state, Nigeria on geographic grid 
reference of longitude  3°54′39′′ E and latitude 7°25′35′′ N. Prior to 
slaughter, the rams weighed 39.80±3.00 kg, and were aged 
26.40±7.39 months.  Immediately the animals were slaughtered, the 
intra-scrotal testes were maintained at a warm condition (37°C) and 
transferred to the laboratory within 10 min. 

Each testicle with attached epididymis was weighed using a 
micro-sensitive electronic weighing balance (Lark) to the nearest 
0.01 g, and the volume was based on Archimedes principle of water 
displacement evaluated from the volume of water they replaced. 
The testes collected were separated from the epididymis and 
weighed individually. The detached right and left epididymides were 
also weighed individually. The testicular circumference, testicular 
lengths and epididymal lengths were measured using a flexible 
metric tape and recorded. 

Semen was obtained from all 40 testicles (20 pairs) from the 
parenchyma of the testis and from the caput, corpus and cauda 
epididymis through incisions about 1 cm long made with a scalpel 
blade.  The  semen  samples   were   analysed   to   determine   the  
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percentage sperm motility, viability and morphological 
characteristics as described by Zemjānis (1962). 

Percentage motility was evaluated by adding a drop of semen to 
a drop of 2.9% buffered sodium citrate (Analar, England) on a warm 
glass slide covered with a glass slip and viewed at a magnification 
of x40. Only sperm cells moving in a unidirectional motion were 
included in the motility rating, while sperm cells moving in circles or 
backward direction were discarded (Zemjānis, 1962).  

Percentage viability was done by staining one drop of semen and 
one drop of warm Eosin-Nigrosin stain (Qualikems, New Delhi) on a 
warm slide. A thin smear was then made out of the mixture of 
semen and stain. The smear was air-dried and observed under the 
microscope. The ratio of the in vitro dead sperm cells was observed 
and it is based on the principle of Eosin penetrating and staining the 
dead autolysing sperm cells whereas viable sperm cells repel the 
stain (Zemjānis , 1962). 

A drop of semen was placed with two drops of Wells and Awa 
stain (BDH, England). The semen and stain were thoroughly mixed 
together, and a smear was made on another slide. The smear was 
dried and viewed under light microscope (Olympus CX21, Tokyo 
Japan) starting from lower magnification to higher magnification. 
The presence of abnormal cells out of at least 400 sperm cells from 
several fields on the slide was noted (Zemjānis, 1962). 

The mean and standard deviation of the values of the parameters 
for the right and left testes, and epididymides was calculated. The 
T-test was done to compare the parameters of the right and left 
testes and epididymides. The morphological characteristics of the 
spermatozoa from the right and left testes and epididymides were 
also compared using Analysis of variance (ANOVA). Simple 
correlation of the testicular and epididymal parameters was also 

calculated. 
 

 
RESULTS 
 
The mean age and body weight in the present study were 
recorded as 26.40±7.39 months and 39.80±3.00 kg, 
respectively. Table 1 showed the means of right and left 
epididymal and testicular weight, testicular weight, 
epididymal weight, testicular length, epididymal length, 
testicular circumference and testicular and epididymal 
volume. Significant difference was not observed between 
the mean values of the right and left weight of epididymis 
and testes, testicular weight, epididymal weight and 
testicular and epididymal volume of the right testes and 
epididymis. Significant difference was observed between 
the mean values of the right and left testicular length, 
epididymal length and testicular circumference. 

Table 2 shows the spermiogram of the Uda rams. 
Significant difference was observed for the motility values 
between the right and left epididymal head and body 
while for other motility values, no significant difference 
was observed. Significant difference was not observed 
for the mean sperm livability values between the right and 
left testes, epididymal head, epididymal body and 
epididymal tail.     

Table 3 shows that Uda rams age was positively and 
significantly correlated with the body weight (r = 0.59) as 
well as with most of the right testicular and epididymal 
biometrics such as the weight of right epididymis and 
testes (r = 0.61), weight of right  testes  (r = 0.55),  weight  
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Table 1. Testicular and epididymal Biometrics of the Uda rams. 
 

Variable Mean ±SD (Right) Mean ±SD (Left) 

Weight of epididymis and testes (g) 236.50±55.56 187.85±81.99 

Testicular weight (g) 200.99±55.07 156.33±79.41 

Epididymal weight (g) 35.55±6.49 32.12±8.294 

Testicular length (cm) 14.34±1.24* 12.86±2.49* 

Epididymal length (cm) 20.50±2.94* 18.50±3.36* 

Testicular Circumference (cm) 19.08±2.46* 16.40±4.35* 

Testicular and epididymal volume (cm
3
) 230.00±53.51 184.00±80.94 

 

* indicates that P < 0.05. 

 
 
 

Table 2. Spermiogram (motility and livability) of the Uda rams. 
 

Variable (%) Mean ±SD (Right) Mean ±SD (Left) 

Testicular sperm motility  21.00±11.43 16.00±8.21 

Epididymal head sperm motility 52.00±16.42* 64.00±16.67* 

Epididymal body sperm motility  62.00±13.61* 70.00±14.51* 

Epididymal tail sperm motility  85.00±9.18 89.20±10.08 

Testicular sperm viability 72.00±19.63 72.00±17.35 

Epididymal head sperm viability 93.20±6.91 91.00±3.84 

Epididymal body sperm viability 92.60±3.41 94.60±2.64 

Epididymal tail sperm viability 97.40±1.23 97.40±1.23 
 

*indicates that P < 0.05. 

 
 
 
of right epididymis (r = 0.60), length of right epididymis (r 
= 0.73) and circumference of right testes (r = 0.60). The 
weight of the left epididymis was negatively correlated 
with the weight of the right epididymis and testes (r = -
0.80), weight of the right testes (r = -0.83), length of right 
testes (r = -0.80), length of right epididymis (r = -0.86) 
and circumference of right testes (r = -0.83) at P<0.05 
(Table 3).     

From Table 4, the right testicular and epididymal 
volume was positively correlated (P<0.05) with motility of 
right testes (r=0.45), motility of right caput epididymis 
(r=0.82), motility of right corpus epididymis (r=0.61), 
motility of right cauda epididymis (r=0.71), motility of left 
cauda epididymis (r=0.71) and sperm viability of right 
caput epididymis (r=0.80). The left testicular and 
epididymal volume was not correlated with other 
spermiogram parameters except a negative correlation 
with sperm viability of left corpus epididymis (r=-0.92, 
P<0.05).  

The sperm viability of right testes was positively 
correlated with motility of right testes (r=0.51), motility of 
right caput epididymis (r=0.64), motility of right corpus 
epididymis (r=0.58), motility of right cauda epididymis 
(r=0.67), motility of left testes (r=0.84), sperm viability of 
right corpus epididymis (r=0.61), sperm viability of right 
cauda epididymis (r=0.84),  sperm  viability  of  left  testes 

(r=0.95) and sperm viability of left cauda epididymis 
(r=0.84). The motility values of the right testes, right caput 
epididymis, right cauda epididymis, left testes and left 
caput epididymis were positively correlated (P<0.05) with 
their corresponding sperm viability values.    

From Table 5, it was also observed that the longer 
testis (right) had a higher number of sperm cell 
abnormalities compared to the shorter one (left) with the 
rudimentary tail abnormality being the least observed, 
and the curved tail abnormalities being the most 
observed. The number of sperm cell abnormalities 
progressively decreased from testes down the length of 
the epididymis (from caput to cauda). 
 
 
DISCUSSION 
 
The mean body weight of 39.80±3.00 kg reported for Uda 
rams in this study is higher than those reported by 
Hassan et al. (2009) in Bangladesh native rams. All the 
testicular and epididymal biometrics were higher than 
those reported by Gemeda and Workalemahu (2017) in 
bucks. The testes weight, epididymal weight and length 
were lower while testicular length and epididymal and 
testicular volume were higher than those reported in Uda 
rams by Ibrahim et al. (2012).  
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Table 3. Correlation between the right and left epididymal and testicular biometrics of the Uda ram. 
 

Variable  A B C D E F G H I J K L M N 

A - 0.59* 0.61* - 0.55* - 0.60* - - - 0.73* - 0.60* - 

B 0.59* - - - - - - - - - 0.60* -  - 

C 0.61* - - - 0.99* - - -0.80* 0.94* - 0.75* - 1.0* - 

D - - - - - 1.0* - - - 1.0* - 0.84*  1.0* 

E 0.55* - 0.99* - - - - -0.83* 0.96* - 0.75* - 1.0* - 

F - - - 1.0* - - - - - 0.99* - 0.86* - 0.99* 

G 0.60* - - - - - - - - - - - - - 

H - - -0.80* - -0.83* - - - -0.80* - -0.86* - -0.83* - 

I - - 0.94* - 0.96* - - -0.80* - - 0.59* - 0.94* - 

J - - - 1.0* - 0.99* - - - - - 0.83* - 1.0* 

K 0.73* 0.60* 0.75* - 0.75* - - -0.86* 0.59* - - - 0.79* - 

L - - - 0.84* - 0.86* - - - 0.83* - - - 0.86* 

M 0.60* - 0.99* - 1.0* - - -0.83* 0.94* - 0.79* - - - 

N - - - 1.0* - 0.99* - - - 1.0* - 0.86* - - 
 

*Correlation is significant at the 0.01 level (P<0.01).  A; Age (months); B, body weight (kg); C, weight of right epididymis and testes (g); D, weight of left epididymis and testes (g); E, 
weight of right testes (g); F, weight of left testes (g); G, weight of right epididymis (g); H, weight of left epididymis (g); I, length of right testes (cm); J, length of left testes (cm); K, length 
of right epididymis (cm); L, length of left epididymis (cm); M, circumference of right testes (cm); N, circumference of left testes (cm). 

 
 
 

The testes weight recorded were higher than 
those reported in Balami and Yankassa rams 
(Ibrahim et al., 2012), West African Dwarf rams 
(Ahemen and Bitto, 2007) but lower than values 
reported for Dorper rams by Besta (2006). The 
testicular lengths reported in this study were 
higher than those reported by Hassan et al. 
(2009) in rams. The testicular length and 
epididymal, and testicular volume recorded were 
higher than those reported in Balami and 
Yankassa rams (Ibrahim et al., 2012).  

The epididymal weight recorded was similar to 
values reported for Dorper rams (Besta, 2006), 
higher than values reported for West African 
Dwarf rams (Ahemen and Bitto, 2007) and 
Yankassa rams but lower than values reported for 

Balami rams (Ibrahim et al., 2012). The 
epididymal length recorded was lower than those 
reported in Balami and Yankassa rams (Ibrahim et 
al., 2012).  

Sperm motility in the right testes was higher 
than the left though not statistically significant 
which is similar to the finding of Ajani et al. (2015). 
It is often expected that the longer epididymis 
should have higher motility as more space will 
encourage maturity of the spermatozoa in the 
epididymis, but this was not so in the Uda rams 
used for this study as there was significant 
increase in the motility of spermatozoa in the head 
(caput) and body (corpus) of the left epididymis 
(the shorter) compared to the right (the longer). 

The significant correlation between the age  and 

body weight as well as most of the right testicular 
and epididymal biometrics is similar to the findings 
of Koyuncu et al. (2005) in Kivircik lambs. 
However, in contrast to the findings of Koyuncu et 
al. (2005) in which body weight was more closely 
correlated with testicular measurements than age, 
this study showed higher correlation between age 
and testicular measurements than with body 
weight. Significant correlations were found 
between the paired testicular weight and all 
testicular dimensions and size. This was similar to 
the findings of Abdou et al. (1978) and Koyuncu et 
al. (2005).  
Correlation between the testicular circumference 
and testicular length is similar to the findings of da 
Silva Santos et al. (2013) in buffalo. 
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Table 4. Correlation between the right and left epididymal and testicular spermiogram of the Uda rams. 
 

Variable  A B C D E F G H I J K L M N O P Q R 

A - - 0.45* 0.82* 0.61* 0.71* - - - 0.71* - 0.80* - - - - - - 

B - - - - - - - - - - - - - - - - -0.92* - 

C 0.45* - - 0.83* 0.93* - - 0.53* 0.64* - 0.51* - 0.41* - - 0.82* -0.68* - 

D 0.82* - 0.83* - 0.83* 0.56* - - - - 0.64* 0.54* - - - 0.47* -0.56* - 

E 0.61* - 0.93* 0.83* - - - 0.52* 0.64* - 0.58* - - - - 0.77* - - 

F 0.71* - - 0.56* - - 0.84* -0.69* -0.47* - 0.67* - - 0.84* 0.76* -0.49* - 0.84* 

G - - - - - 0.84* - -0.80* -0.71* - 0.84* - - - 0.95* -0.54* - - 

H - - 0.53* - 0.52* -0.69* -0.80* - 0.96* - - - - -0.80* -0.61* 0.92* - -0.80* 

I - - 0.64* - 0.64* -0.47* -0.71* 0.96* - 0.53* - - - -0.71* -0.54* 0.95* - -0.71* 

J 0.71* - - - - - - - 0.53* - - 0.98* -0.76* - - - - - 

K - - 0.51* 0.64* 0.58* 0.67* 0.84* - - - - - 0.61* 0.84* 0.95* - - 0.84* 

L 0.80* - - 0.54* - - - - - 0.98* - - -0.73* - - - - - 

M - - 0.47* - - - - - - -0.76* 0.61* -0.73* - - 0.51* - -0.46* - 

N - - - - - 0.84* - -0.80* -0.71* - 0.84* - - - 0.95* -0.54* - - 

O - - - - - 0.76* 0.95* -0.61* -0.54* - 0.95* - 0.51* 0.95* - - - 0.95* 

P - - 0.82* 0.47* 0.77* -0.49* -0.54* 0.92* 0.95* - - - - -0.54* - - -0.48* -0.54* 

Q - -0.92* -0.68* -0.56* - - - - - - - - -0.46* - - -0.48* - - 

R - - - - - 0.84* - -0.80* -0.71* - 0.84* - - - 0.95* -0.54* - - 
 

*Correlation is significant at the 0.05 level (P<0.05). A, Volume of right testes and epididymis; B, volume of left testes and epididymis; C, sperm motility of right testes (%); D, sperm motility of 
right caput epididymis (%); E, sperm motility of right corpus epididymis (%); F, sperm motility of right cauda epididymis (%); G, sperm motility of left testes (%); H, sperm motility of left caput 
epididymis(%); I, sperm motility of left corpus epididymis (%); J, sperm motility of left cauda epididymis (%); K, sperm viability of right testes (%); L, sperm viability of right caput epididymis 
(%); M, sperm viability of right corpus epididymis (%); N, sperm viability of right cauda epididymis (%); O, sperm viability of left testes (%); P, sperm viability of left caput epididymis (%); Q, 

sperm viability of left corpus epididymis (%); R, sperm viability of left cauda epididymis (%). 

 
 
 
Testicular length could provide a useful estimate 
of testicular growth because of its high 
correlations with the other testicular 
measurements. This is in agreement with the 
findings of Land and Carr (1975), Kumi-Diaka et 
al. (1985), Koyuncu et al. (2005), Hassan et al. 
(2009), Ibrahim et al. (2012) and Omar (2016). 

The number of sperm cell abnormalities 
progressively  decreased  from  testes  down   the 

length of the epididymis (from caput to cauda). 
This observation may be linked to the 
effectiveness of epididymal function across the 
length of the epididymis. The curved tail and 
curved mid-piece abnormalities occurred most. 
This is similar to the finding of Ajani et al. (2015) 
with observation of curved tail as the mostly 
occurring abnormality. 

In   conclusion,   higher    correlation    observed 

between age and testicular biometrics than with 
body weight implies that age is an important factor 
for selection of the Uda breed of ram. 
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Table 5. Percentage morphological abnormalities of spermatozoa from the right and left testes, caput, corpus and cauda epididymides. 
 

Abnormality 
Testes  Caput  epididymis  Corpus epididymis  Cauda epididymis 

Mean±SD (Right) Mean±SD (Left)  Mean±SD (Right) Mean±SD (Left)  Mean±SD (Right) Mean±SD (Left)  Mean±SD (Right) Mean±SD (Left) 

Tailless head 2.17±2.52abcd 1.20±0.71  1.37±1.64 0.43±0.56a  0.90±0.53b 1.46±1.06e  0.27±0.28ce 0.38±0.52d 

Headless tail 1.69±1.33abcde 1.04±0.96f  1.12±1.62g 0.47±0.36a  0.42±0.37b 0.67±0.63c  0.13±0.19dfg 0.37±0.46e 

Rudimentary tail 0.07±0.14a 0.20±0.17bcd  0.35±0.51aefghi 0.00±0.00be  0.00±0.00cf 0.11±0.14g  0.00±0.00dh 0.05±0.10i 

Bent tail 3.11±1.06 2.19±1.27ab  3.77±1.39ac 2.86±1.70  3.76±0.89bd 3.21±1.77  2.77±0.69 2.37±1.27cd 

Curved tail 3.94±1.39 2.78±1.70ab  4.52±1.08ac 3.50±1.20  4.24±0.57d 3.48±1.91  3.28±0.57 2.88±1.74cd 

Bent mid-piece 2.22±0.51 2.02±1.13  2.99±0.78ab 2.09±1.64  2.07±0.68 1.79±1.01a  1.82±0.41b 2.18±1.27 

Curved mid-piece 3.75±1.13 3.02±2.13  4.01±0.90abc 2.39±1.74ad  3.94±0.71de 2.86±1.74  2.59±0.89b 2.43±1.47ce 

Looped tail 0.27±0.35a 0.20±0.28b  0.22±0.20c 0.98±1.43abcdef  0.21±0.44d 0.22±0.33e  0.05±0.10fg 0.84±1.03g 

Total cells 23.43±4.97 15.03±6.91  26.26±4.02 15.03±7.78  20.22±0.84 17.22±7.29  11.28±1.57 12.61±6.96 

 

Means with same superscripts in the same line are significantly different at P<0.05. 
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