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 The study was conducted to evaluate the gonadal and extra-gonadal 
characteristics of Red Sokoto goats fed Moringa oleifera leaf supplemented 
diets. Twenty (20) Red Sokoto goats (males) were allotted to five dietary 
treatments in a randomized complete block design with four animals per 
treatment. The feeding trial lasted for 90 days. The left gonadal plus extra-
gonadal length recorded significant effects (P<0.05) with T3 recording the 
highest value of 9.16 cm. The gonadal sperm reserves were all significant 
(P<0.05) in left and right testes with highest values obtained in T2 (777.33 and 
577.00×106/ ml). The extra-gonadal sperm reserves were found to be significant 
in the caput and the right part of the caudal epididymis. Based on these findings, 
it was observed that supplementation at 50% level of inclusion could therefore 
be used to enhance the gonadal and extra-gonadal sperm reserves, motility and 
pH of Red Sokoto bucks. 
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INTRODUCTION 

 
There is general agreement that semen characteristics 

are not the only criteria on which to base an evaluation of 
the reproductive capacity of the male. Reproduction is one 
of the most important factors affecting livestock 
production and its success greatly depends on a mixture of 
factors including genetic merit, physical environment, 
nutrition and management (Rasbech, 1984). It is well 
documented that reproductive well-being and performance 
of farm animals is largely dependent on their nutritional 
status. Evidence from the literature suggests that 
nutritional factors are the most crucial in terms of their 
direct effect on reproductive phenomenon and have the 
potential to moderate the effects of other factors (Rekwot 
et al., 1987; Alabi, 2005; Kheradmand et al., 2006). 

Nutritional constraints of most crop residues are low 
content of nitrogen (N), low intake and poor digestion, 
such that productive performance of tropical animals is 
often low (Nouala et al., 2006).  Earlier reports on Red 
Sokoto bucks concentrated on the adult bucks (Tambuwal 
et al., 2002; Oyeyemi et al., 2012) and mostly neglected 
pubertal bucks. However, the use of younger bucks for 
breeding purposes may save time and cost of management 
in raising bucks to adulthood. It is also a common 
occurrence in developing countries where goats are often 
managed extensively to have pubertal bucks serve does 
successfully. Moreover, it has been reported that bucks 
exhibit sexual aggressiveness, penile development and 

permit intromission with good libido under tropical 
conditions at very young age (Bongso et al., 1982). In 
addition, older bucks constitute a problem as their libido 
and reaction time decrease with increasing age (Butswat 
and Zahraddeen, 1998).  

Egbunike et al. (1976) reported that the amount of 
good quality live spermatozoa produced by the testis and 
the ability to store them effectively are the basic reasons 
in selection for breeding purpose. He further stated that 
the morphometric analysis on the testis of any species and 
breed is necessary in assessing and estimating quantitative 
changes in testicular components and spermatogenic 
function arising from factors such as age, season, 
temperature and diseases. 

Thus, knowledge of the seminal characteristics of 
Red Sokoto bucks is very useful in the early selection of 
sires for planned breeding programmes. Knowledge about 
gonadal and extragonadal sperm reserves seems to be 
essential for a careful assessment of male fertility.  
Therefore, the need to feed and evaluate Moringa oleifera 
leaves in Red Sokoto bucks with a view to improve the 
nutritional status thereby leading to improved 
reproductive performance. 

 
MATERIALS AND METHODS 

 
The study involved 20 young Red Sokoto goats 

(bucks) with an average age of 5 to 10 months weighing 
between 7 to 9.0 kg. The animals were obtained from 
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Janguza livestock Market in Kano state. The animals were 
treated for endo and ecto parasites using albendazole, 
acaricide (Asuntol) and oxytetracycline (a broad spectrum 
antibiotic). They were housed in clean and disinfected 
pens and fed their experimental diets in groups of four 
animals each. They were fed in the morning at 08 hrs and 
in the afternoon at 14 hrs. Basal diet of Cynodon dactylon 
(Kiri kiri) and water were provided ad libitum. The 
feeding trial lasted for 90 days. The experimental feeds 
were Moringa oleifera leaves, cowpea husk, wheat offal, 
maize offal and salt. The Moringa oleifera leaves were 
obtained from the local markets and air dried prior to feed 
formulation. The other ingredients were sourced from the 
markets around Kano. Twenty (20) Red Sokoto bucks 
were allotted to five dietary treatments in a randomized 
complete block design with four animals per treatment. 
The treatments compared were T1=0% MO leaves, 
T2=12.5% MO leaves, T3=25% MO leaves, T4=37.5% 
MO leaves and T5=50% MO leaves inclusion levels 
respectively (Table 1). 

At the end of the feeding trial, three Red Sokoto 
bucks from each of the treatment were randomly selected. 
The animals were slaughtered to determine their gonadal 
sperm/spermatid reserves; that is, their integrity to support 
gonadal functions. The two testes of each of the 15 bucks 
were carefully removed and labeled for proper 
identification. The weight, length and volume of each 
testis were determined. The testicles were weighed, 
minced with 50 mls of 0.9% NaCl containing antibiotics 
(Sodium penicillin G, 100 IU/ml and streptomycin 
sulphate, 1 mg/ml) to prevent bacterial growth. In 
determining the epididymal sperm reserves, caput (head), 
corpus (body) and caudal (tail) epididymides were 
isolated, weighed, lengths measured and minced with a 
pair of scissors separately in 20 mls of 0.9% NaCl 
solution (Jibril et al., 2013). 

 All tissues including testicular homogenates and 
epididymal samples in the test-tubes and flasks were 
covered with paraffin paper and refrigerated (5ºC) 
overnight. After 24 hours the samples were filtered 
through gauze. The filtrate volume was measured and 
recorded. 1 ml each of epididymal and gonadal filtrates 
were diluted with 2 mls of saline solution. Sperm 
concentrations of the testicular and epididymal samples 
were determined using a hemocytometer and a 
microscope (Jibril et al., 2013).  All sperm reserves were 
expressed in millions. The other investigations carried out 
were motility and pH as described by Zemjanis (1970). 
Cation concentration such as sodium, potassium, and 
calcium ions were also determined. 

The data generated were subjected to analysis of 
variance (ANOVA) in a Randomised Complete Block 
Design (RCBD) using the SAS package (1999), where 
significant difference between the means exists, Duncan 
Multiple Test Range (DMTR) were used to separate them. 

 
RESULTS AND DISCUSSION 

 
The values of the weights of the testes in the left and 

right parts obtained from the present study were similar. 
However, the values obtained were lower compared to 
that reported by Oyeyemi et al. (2012) who recorded 
values  of  52.53 g  and  51.79 g  in  both the left and right  

Table 1: Composition of experimental diet 
 MO Supplemented diets (%) 
Ingredients 0 12.5 25 37.5 50
Moringa oleifera leaf 0.00 12.50 25.00 37.50 50.00 
Cowpea husk 50.00 29.00 24.83 20.66 16.50 
Wheat offal 24.75 29.00 24.83 20.66 16.50 
Maize offal 24.75 29.00 24.83 20.66 16.50 
Salt 0.50 0.50 0.50 0.50 0.50 
Total  100 100 100 100 100 
MO= Moringa oleifera 
 
Table 2: Gonadal sperm/Spermatid reserve 

Treatments 
(%)  

Testis wt. (g) Sperm/spermatid reserve × 109 
L R L R 

0 30.26 28.86 482.00b 396.67b

12.5 38.20 36.46 777.33a 577.00a 
25 36.26 35.43 415.00b 354.00a 
37.5 34.53 32.56 229.67c 175.67a 
50 31.43 30.01 212.33c 217.67a 
SEM 5.76ns 5.23ns 55.91 44.83 

 
testis and Raji et al. (2008) also reported values of 55.00 g 
for Red Sokoto bucks of less than one year of age. It was 
observed from the study that the left testis was heavier 
than the right testis in all the treatments. This is similar to 
the reports of Oyeyemi et al. (1998) and Dunn (1980). 
The results of the weight and sperm reserves in the testis 
is presented in Table 3. There were significant differences 
(P<0.05) in the sperm reserves in both testes with those on 
12.5% Moringa oleifera supplemented diets in the left 
testis recording the highest sperm reserve (482.00×106/ml) 
and different from those on 37.5% (229.67×106/ml) and 
50% (212.33×106/ml) Moringa oleifera supplementation. 
In the right testis, only bucks on 0% Moringa oleifera 
supplementation differed significantly (P<0.05) from the 
animals on the other treatments. Sperm reserve in the 
testis revealed significant differences (P<0.05) among all 
the treatment diets. The left gonadal sperm reserve 
revealed that animals on 12.5% MO supplementation 
recorded the highest mean value followed by those on 0% 
MO supplementation. The variation did not follow any 
pattern. In the right testis only the treatment with 0% MO 
supplementation appear different from the rest treatments. 
The higher left gonadal sperm/spermatid reserves may be 
due to a higher proportion of sertoli cells and seminiferous 
tubules which have been reported to be responsible for 
initiation and sustenance of spermatogenesis (Adeyemo et 
al., 2007; Obidi et al., 2008). The result revealed that the 
animals on 12.5% MO supplementation having the 
highest mean weight also recorded the highest mean 
sperm reserve. This fact was also observed by Egbunike 
and Elemo (1978) on crossbred European boars. 
Testicular weights have been reported to have a high 
correlation with sperm reserves in the testes or epididymis 
and this is a direct reflection of testicular integrity for 
sperm production (Osinowo et al., 1981; Adeyemo et al., 
2007).   

From the results of the whole epididymal lengths on 
the left, only animals on diets 25% and 37.5% Moringa 
oleifera supplementation showed significant differences 
(P<0.05) between one another. The right epididymal parts 
showed no significant difference (P>0.05) among the 
treatments. The findings agree with the report of Oyeyemi 
and Babalola (2006). 
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Table 3: Epididymal sperm reserve 
Treatments  
(%) 

Whole 
epididymal 
length (cm) 

Caput 
weight (g) 

Corpus 
weight  (g) 

Caudal 
weight (g) 

Caput sperm/ 
spermatid 

reserve × 109 

Corpus sperm/ 
spermatid 

reserve × 109 

Caudal sperm/ 
spermatid 

reserve × 109 
L            R L              R L            R L                   R L                   R L                R 

 L R 2.93 2.80 0.53 0.46 3.06 2.96 140.00ab 128.33ab 19.00 14.33 719.00 718.00ab 
0 9.50ab 10.00 3.40 3.46 0.40 0.43 2.73 2.70 119.33b 92.67b 26.66 12.66 846.67 906.67a 
12.5 10.50ab 11.00 3.90 4.03 0.66 0.56 3.63 3.43 212.00ab 208.67ab 24.66 15.33 617.33 616.33b 
25 11.00a 10.43 2.73 2.73 0.36 0.46 2.37 2.30 205.33ab 219.67ab 26.33 23.33 789.33 930.00a 
37.5 8.93b   9.40 3.51 3.31 0.42 0.50 2.92 2.79 307.33a 297.00a 14.00 28.66 776.67 686.00ab 
50 10.46ab 10.13 0.42 0.46 0.13 0.13 0.51 0.43  53.72  51.83  6.85  11.86   93.86  81.32
SEM 0.62 0.63ns 2.93 2.80 0.53 0.46 3.06 2.96 140.00ab 128.33ab 19.00 14.33 719.00 718.00ab 
 

Non significant weight effects (P>0.05) was observed 
among animals for all treatment groups. It was however 
observed in the corpus region that animals on diet with 
25% Moringa oleifera supplementation recorded the 
highest mean weight (0.66 g) with the lowest mean weight 
being in those with 37.5% (0.36 g) all in the left region of 
the corpus. In the caput region, the highest mean weight 
of 4.03 g was recorded in those with 25% Moringa 
oleifera supplementation while the lowest mean weight 
was observed in those with 37.5% Moringa oleifera in 
both the right and left parts having equal values 2.73 g 
respectively. The values obtained though not significantly 
affected were lower to what was reported by Ugwu 
(2009); Tambuwal et al. (2012) with the parts having 
values of 1.7, 6.8 and 6.43 g for Red Sokoto goats. The 
differences may be due to age differences as the goats 
used in the present study were younger. In all the 
observed differences, it was clear that the corpus portion 
of the epididymis weigh lower than both the caput and 
caudal portions respectively. The caput and caudal 
portions of the epididymis are enlarged parts at both ends 
with the corpus being the thinner part at their center, 
which could be the reason for the difference in their 
weights (Oyeyemi and Babalola et al., 2006; Zemjanis, 
1977; Hafez, 1987). Egbunike and Elemo (1978) reported 
that the weight distribution in the epididymis shows that 
the caudal epididymis account for half of the total 
epididymal weight followed by the caput and corpus 
respectively. 

Epididymal sperm reserves are shown in Table 3. 
Significant differences (P<0.05) was observed across 
treatments in the caput region of the epididymis with the 
highest mean concentration of 307.33×106/ml observed in 
animals with 50% Moringa oleifera supplementation 
while the lowest concentration of 12.66×106/ml was 
observed in animals with 12.5% supplementation. The 
corpus regions of both left and right of the bucks for all 
treatment diets were similar (P<0.05). The left part of the 
caudal epididymis did not record any significant 
difference (P>0.05) across bucks for all the treatments. 
However, this was not the same for the right caudal part 
where animals fed supplemented diets of 25 and 37.5% 
had significantly different value (P<0.05) with those on 
37.5% Moringa oleifera supplemented diets recording the 
highest mean value of 930.00×106/ ml. The epididymal 
sperm reserves of the Red Sokoto bucks shows that the 
corpus region was not affected by the dietary treatments.  
The caput region however presents animals on 50% MO 
supplementation to have the highest mean value in the left 
and right parts of the epididymis with those on 12.5% MO 
supplementation recording the lowest mean value. The 

caudal portion had the highest mean concentration of 
sperm reserves at 37.5% MO supplementation on the right 
part while the left portion did not vary significantly. It will 
also be observed from the three parts that the caudal 
portion recorded highest sperm reserve followed by the 
caput portion. This is true due to the fact that the major 
site of sperm storage within the male reproductive tract is 
the caudal or tail of the epididymis as it has a relatively 
wider lumen in which high concentrations of spermatozoa 
are stored (Galloway, 1994; Oyeyemi and Ubiogoro, 
2005; Oyeyemi and Babalola, 2006). The result goes 
contrary to that reported by Egbunke and Elemo (1978) 
stating that there were more spermatozoa in the left organ 
than in the right. The difference may therefore be 
attributed to breed difference.  The relative distribution of 
spermatozoa in the caput, corpus and caudal regions of the 
epididymis of Red Sokoto goats in the present study was 
similar to that reported by Amann and Almquist (1962) 
for the bull. However, the authors further stated that the 
epididymal sperm reserve in this species is much lower 
than those found for bulls, rams (Ortavant, 1958) and 
boars (Egbunike and Elemo, 1978; and Jindal and Panda, 
1980) goats. 
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