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Abstract: Among 1608 Sahel goat bucks presented for slaughter at the Maiduguri Metropolitan abattoir in March-April 

2007, 65.7% had plain white or black-white coat colour, and 91.2% were aged >1.5-3.0 years with mean body weights of 

15.6-25.7 kg. Twenty-two (1.4%) of the mature bucks, aged 1.9 ± 0.3 years and weighing 20.6 ± 3.5 kg, had bilateral small 

hypoplastic testes that were symmetric, approximately 7 times smaller in weight, with a 2-fold reduction in longitudinal 

length and mid-circumference than the full-sized normal testes. Th e epididymes were also reduced in size as the testes. 

Histologically, the seminiferous tubules and caudal epididymides showed no evidence of spermatogenesis and the 

basement membranes of the seminiferous tubules were smooth. Th is is fi rst report of bilateral testicular hypoplasia 

among Sahel goats in Nigeria.
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Introduction

Th ere are 446 million goats in the world, 144.7 

million of which are found in Africa (1). In Nigeria, 

there are about 34.5 million goats consisting of Sahel, 

Sokoto Red (Maradi), and the West African Dwarf 

breeds (2). Th e breeds are recognised by their physical 

appearance and grouped according to geographical 

distribution. Sahel goats are found in the Sahel belt of 

northern Nigeria, where arid and semi-arid weather 

conditions prevail. Th ey are long-legged with short 

fi ne coat hairs and principal coat colours of plain 

white, black, brown, or the combinations of these 

colours in patches or spots (3,4).  

Th e mature body weight of an animal is the mean 

weight where positive muscular and skeletal growth 

has reached a plateau (5). Testicular size is an integral 

component of body size and could be extrapolated 

from one another because of their correlation (6). 

Male reproduction depends on sperm production, 

which is related to testicular size (7-11). Abnormally 

small hypoplastic testes, associated with impaired 

reproductive capacity, occur as a result of the failure of 

the testes to develop to normal size in a mature animal 

and may be caused by prepubertal malnutrition, and 

hereditary and endocrine factors (12).  

Bilateral testicular hypoplasia is hereby reported 

for the fi rst time among a characterised population 

of Nigerian Sahel bucks presented for slaughter in an 

abattoir. 
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Materials and methods

Sahel goats presented for slaughter at the 
Maiduguri Metropolitan abattoir were examined   for 
abnormally small scrotal testes between March and 
April 2007 (dry season). Th e animals were identifi ed 
by coat colour, weighed and aged. Th e age was 
estimated by observing the dentition of the animals 
(13). Th e weight measurements were taken using a 
weighing machine (HANA, China) calibrated in 
kilograms.

All the apparently small-sized testes, along with 
full-sized testes from 20 randomly selected mature 
bucks of comparable age and weight, were collected 
and weighed with a triple beam weighing balance 
(OHAUS, USA). Th e gross morphometry of the 
testes was estimated with a ruled measuring tape to 
obtain the testicular peripheral longitudinal lengths 
and mid-circumferences. Th e testes and epididymis 
were sliced and fi xed in 10% buff ered formalin. Th e 
fi xed tissues were processed, embedded in paraffi  n 
wax, cut, and stained with haematoxylin and eosin 
(14). 

Th e data were summarised as means ± standard 
deviations and comparison of means was carried out 
by ANOVA with Tukey post-test and prevalence rates 
were compared as   proportions by 2-sided Fisher’s 
exact test using computer soft ware (GraphPad Instat, 
1993 version, www.graphpadinstat.com).

Results

Among the 1608 bucks examined within the study 
period, 1020 (63.4%) had plain coat colours, 563 
(35.0%) had double coat colours, and 25 (1.6%) had 
multiple coat colours (Table 1). Th e majority of the 
bucks (42.6%) had plain white coat colour, whereas 
23.1% had black-white coat colours. Most of the 
bucks (91.2%) were >1.5-3.0 years of age with mean 
weights of 15.6-25.7 kg (Table 2). Th e least number 
of bucks (0.3%), in >3.5-4.0 years age group, had the 
maximum mean body weights of 28.0-30.0 kg. Th e 
body weights of the bucks signifi cantly (P < 0.05) 
increased with increasing age (Table 2), with body 
weights positively correlated with age (r = 0.98, P < 
0.01). 

Twenty-two (1.4%) out of the 1608 bucks had 
bilateral small-sized hypoplastic scrotal testes (Table 
3). Th ey were aged 1.9 ± 0.3 years and weighed 20.6 ± 

3.5 kg. Out of the 9 coat colours observed among the 
bucks, 6 of them were in goats with bilateral testicular 
hypoplasia. Th e condition was most common among 
the bucks with brown-black coat colours, followed by 
those with brown-white coat colours, and prevalence 
rates among these coat colours were signifi cantly (P < 
0.05) higher than the rate among black-white bucks. 
Th ere were no cases among those that had tan, grey, 
or multiple colours.  

Th e gross morphometric parameters of the full-
sized normal and small-sized hypoplastic testes 
from mature bucks are summarised in Table 4. 
Th e parameters were comparable for right and left  
testes, indicating symmetry of the size parameters 
in normal and hypoplastic testes. Th e hypoplastic 
testes were  smaller morphometrically by 6.8-7.4 
times in weight, 1.9 times in longitudinal length, 2.1 

Table 1. Frequency distribution of goats of various coat colours.

Coat colour Number of goats (%)

Black 121 (7.5)

White 685 (42.6)

Brown 142 (8.8)

Tan 45 (2.8)

Grey 27 (1.7)

Black-white 371 (23.1)

Brown-white 142 (8.8)

Brown-black 50 (1.6)

Multiple colour 50 (1.6)

Total 1608 (100)

Table 2. Buck body weights at various ages.

Age (year) Number (%) Body weight (kg)

1.0-1.5 88 (5.5) 12.3 ± 1.9a

>1.5-2.0 468 (29.1) 15.6 ± 2.7b

>2.0-2.5 728 (45.3) 21.7 ± 3.1c

>2.5-3.0 271 (16.8) 25.7 ± 3.0d

>3.0-3.5 48 (3.0) 28.0 ± 2.2e

>3.5-4.0 5 (0.3) 30.0 ± 2.1e

1608 (100) 22.2 ± 2.5

a,b,c,d,e Mean ± SD with diff erent superscripts are signifi cantly 

diff erent (P < 0.001)
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times in mid-circumference, and grossly appeared 

smaller in the scrotal sac (Figure 1) as well as when 

dissected from the scrotum where their surfaces were 

smooth (Figure 2). Th e epididymis of the hypoplastic 

testis was apparently reduced in size as the testis. 

Th e seminiferous tubules and caudal epididymides 

of the hypoplastic testes lacked evidence of any 

spermatogenesis and the seminiferous tubules had 

smooth basement membranes (Figure 3). 

Discussion

Th is study has shown the pattern of culling in 

relation to the coat colours, ages, and body weights of 

the bucks. Th e majority (65.7%) of goats presented for 

slaughter were white and black-white ecotypes. A low 

percentage (3.3%) of the population attained optimal 

mature weight at slaughter. Most of the bucks (91.2%) 

were brought to the abattoir at >1.5-3.0 years of age 

with mean weights of 15.6-25.7 kg. Mohammed and 

Amin (15) reported that the mean mature weight of 

Table 3. Coat colour-specifi c prevalence of bilateral testicular hypoplasia in Sahel bucks.

Coat colour Number examined
Number with 

hypoplasia
Prevalence (%)

White 685 11 1.6

Black 121 1 0.8

Brown 142 2 1.4

Black-white 371 1 0.3

Brown-white 142 4 2.8

Brown-black 50 3 6.0

1608 22 1.4

Table 4. Gross testicular morphometric parameters of normal and hypoplastic testes of Sahel bucks.

Testicular measurements
Normal testes from 20 bucks Small hypoplastic testes from 22 bucks

Right side Left  side Right side Left  side

Weight (g) 61.1 ± 14.0a 57.1 ± 17.0a 8.3 ± 4.2b 8.3 ± 4.1b

Longitudinal length (cm) 6.6 ± 0.7a 6.5 ± 0.7a 3.5 ± 1.3b 3.6 ± 1.3b

Mid-circumference (cm) 11.8 ± 1.1a 11.7 ± 1.1a 5.5 ± 1.8b 5.5 ± 1.9b

a, b Mean ± SD with the diff erent superscripts are signifi cantly (P < 0.05) diff erent.

Figure 1.  Posterior view of 2-year-old Sahel bucks with small-

sized hypoplastic (a) and full-sized normal (b) testes 

in their scrotal sacs.

(a)

(b)
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adult plain white (Borno white) Sahel goats was 24.7 

± 5.3 kg. Kwari et al. (4) reported ages and weights of 

Sahel bucks at slaughter as 1.0-1.5 year and 11.5-24.5 

kg, respectively. Mature adult weights of Sahel bucks 

were variously reported as 30-40 kg (3), 26.8-28.2 kg 

(16), and 25-37 kg (17). 

Bilateral testicular hypoplasia had not been 

previously reported among the Sahel bucks in 

Nigeria. However, cases of testicular hypoplasia were 

reported in other parts of the world excluding Africa 

(18-23). Bilateral testicular hypoplasia was reported 

in a 1-year-old British Saanen male goat in which 

the abnormal testes were only slightly smaller than 

normal (18). Saanen goats with bilateral testicular 

hypoplasia exhibited male or female phenotype with 

sexual ambiguity (pseudohermatophroditism) and 

homozygosity for polled gene and their bilaterally 

symmetric testes were half the normal size (19,20). 

A right unilateral testicular hypoplastic testis, half 

the normal size, was reported in a 1.5-year-old 

phenotypical male polled Saanen goat without 

intersexuality and homozygosity for polledness (22). 

Indian goats were reported to have 0.2% prevalence 

(2 out of 1000) of right unilateral testicular hypoplasia 

(21). An adult Nubian goat with male phenotype was 

reported to have testicular hypoplasia associated with 

mosaicism of the sex chromosomes (23). 

Th e pathogenic basis for bilateral testicular 

hypoplasia in Sahel goats is unclear. Since the coat 

colour has slightly aff ected the prevalence and 

coat colour is genetically determined, it is possible 

that the cause of the condition may have a genetic 

component. Th e testicular size of the hypoplastic 

testis was symmetrically reduced to half the normal 

or 7 times the normal when testicular length/

mid-circumference or weight was considered, 

respectively, as were similarly reported in previous 

cases of hereditary testicular hypoplasia (19,20). Th e 

reduction in testicular size was also visually obvious 

from gross examination and farmers would be 

capable of diagnosing such cases in order to cull them 

from breeding programmes and avoid reproductive 

ineffi  ciency.  

Sponenberg et al. (22) suggested that some 

reported cases of testicular hypoplasia might appear 

as testicular degeneration. It is noteworthy that 

hypoplasia may elicit degenerative changes because 

of cellular dysfunctions arising from dysgenesis. 

If a testis has attained the mature size before a 

subsequent reduction in size as a result of atrophy 

arising from degenerative changes, the epididymis 

usually approximates the size of normal mature size 

and the testicular surface may be distorted (24). 

Th us, the reduction in size of the epididymis in 

testicular hypoplasia diff erentiates it from atrophy 

due to testicular degeneration. Moreover, severe 

degeneration of the seminiferous tubule in the 

full-sized testis leads to wrinkling of the basement 

membrane compared to smooth arrangement of the 

membrane during hypoplasia (12,24) observed in 

the reported cases. Th e hypoplastic testes of the Sahel 

bucks showed no evidence of spermatogenesis and 

the epididymides contained no spermatozoa even 

when they were aged more than 1 year. Th e bucks 

were reproductively dysfunctional judging from 

the fact that spermatogenesis was reported in the 

Figure 2.  Smaller testes of a buck with bilateral testicular 

hypoplasia (right) and full-sized testes (left ) from a 

buck of comparable age.

Figure 3.  Photomicrograph of a hypoplastic testis (a) and its 

empty caudal epididymis (b),  (H&E, ×100).

(a) (b)
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normal bucks from 3 months of age, with sperm cell 

concentration in semen reaching 3.22 × 109 per mL at 

1 year old (25).

In conclusion, occurrence of bilateral testicular 

hypoplasia among the characterised population of 

Sahel bucks in this report suggested the existence of 

unknown factors capable of contributing to reduced 

male reproductive effi  ciency in Nigeria. 
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