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 In a study to determine the relationships between body morphometrics and 
testicular biometrics, 30 healthy West Africa Dwarf bucks belonging to three 
age groups, 0.5 to 1.0 years (group A), = 1.5 to 2.0 years (group B) and 2.5 to 
3.0 years (group C) were evaluated. The animals were tagged and body 
measurements were recorded before the animals were sacrificed. The external 
and internal parameters of the testis were measured and recorded accordingly. 
The mean values for body weight were 6.92±0.06Kg, 8.93±0.69Kg and 
11.67±0.33Kg for age groups A, B and C respectively. Animals in age group C 
recorded the highest mean value for heart girth, body weight, paunch girth and 
wither height. A predictive model for each of the testicular characteristics was 
developed using live body measurement. Age was significantly (P<0.05) 
positively correlated with all body and testicular measurement, but not with 
testicular density and caput weight. However, scrotal circumference was 
significantly (P<0.001) correlated with testicular length (r = 0.557), testicular 
diameter (r = 0.595), testicular weight (r = 0.617) and caudal weight (r = 0.663), 
while the correlation with testicular density was significant at P<0.01. Body 
weight was positively correlated (P<0.01) with scrotal circumference (r = 
0.455), testicular length (r = 0.694), testicular diameter (r = 0.618), testicular 
volume (r = 0.668), testicular weight (r = 0725), corpus weight (r = 0.705) and 
caudal weight (r = 0.687).  Based on the findings in this study, it is concluded 
that bucks can be selected for breeding purposes on the bases of measurements 
of scrotal circumference, testicular length and testicular diameter. 
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INTRODUCTION 

 
Goat (Capra hircus) husbandry is an integral part of 

livestock production in Africa, where approximately 34% 
of the world’s 861.9 million goats are found (FAOSTAT, 
2008). This is due primarily to their better adaptation to 
harsh tropical environments, abilities to reduce their body 
metabolism, efficiently utilize water, minimize nitrogen 
requirements and efficiently digest high-fibre forage 
(Silanikove, 2000; Morand-Fehr et al., 2004). Generally 
goats require low inputs and are easy to manage, 
contributing to a sustainable economic stock for most 
smallholders in the tropics and subtropics (Acharya and 
Battacha, 1992). Goat production provides employment 
for poor rural families, especially for women and children 
(Lebbie, 2004). Goats can also serve as a store of value 
and a security system. In Nigeria, goats are the most 

numerous of all types of livestock numbering about 53.8 
million (FAOSTAT 2008). However, livestock production 
including goat is still very low and there is need to 
increase it in order to meet the fast growing world 
population and goat meat consumption (Payne and 
Wilson, 1999). 

Body weight is often the most common informative 
measure of animal performance and it has been found 
very effective in assessing the reproductive efficiency and 
performance in goats providing readily obtainable 
measure for selection and feeding. Testicular 
characteristics such as testicular diameter, testicular 
length, scrotal circumference, and scrotal length are used 
as indirect selection criteria for genetically improving 
fertility (Koyuncu et al., 2005). Testicular traits are 
important variables closely associated with sperm features 
and animal fertility. The shape and content of the scrotum 
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are associated with fertility parameters (Coulter and 
Foote, 1977). Scrotal circumference and testicular 
consistency have been widely used in predicting the 
reproductive capacity of male domestic animals. The 
objective of this study was to determine the relationship 
between life body measurements and testicular characteristics 
of West African Dwarf bucks in southwestern Nigeria and 
to establish prediction models for estimating breeding 
soundness in West African Dwarf bucks. 

 
MATERIALS AND METHODS 

 
Experimental animals 

Thirty healthy West African Dwarf bucks aged 
between 6 to 36 months were randomly selected from a 
group of animals presented for slaughter at the abattoir on 
the basis of morphometric characteristics and potential as 
breeding bucks. The selected bucks were classified into 
three age groups as A (0.5 to 1.0 years), B (1.5 to 2.0 
Years) and C (2.5 to 3.0 years) according to dentation 
(Wilson and Durkin, 1984; Steele, 1996). 
 
Measurements in live animals 

The bucks were tagged for identification and the 
following measurements were taken: body weight (BW) 
scrotal circumference (SC), paunch girth (PG), heart girth 
(HG), wither height (WH) and body condition score 
(BCS) in the morning before the animals were 
slaughtered. The BCS was done according to Steele 
(1996), based on a 5 point scale. Live body weight of the 
bucks were measured in kilogram (kg) using a spring 
balance while SC, PG, HG, WH were taken with the use 
of measuring tape calibrated in cm. The SC was measured 
according to the method of Coulter and Foote (1979). The 
testes were first retracted into the lower part of the 
scrotum for measurement of the SC. In order to prevent 
the two testes from separation, the thumb and finger were 
placed on the sides rather than the front or back of the 
scrotum. Then a flexible measuring tape was looped and 
placed around the greatest diameter of the scrotum and 
pulled so that the tape was firmly in contact with the 
entire circumference. The WH was measured as the 
distance from the surface of a platform to the withers and 
HG represented the circumference of the chest. All 
measurements were repeated and the mean values were 
recorded to ensure accuracy.  
 
Testicular-Epididymal measurements 

Immediately after slaughtering, both the left and right 
testes were collected from the bucks of three different age 
groups. Testicular and epididymal measurements were 
taken within 4 hours post mortem. The testis of each buck 
were identified, tagged and transported in an ice box to 
the Animal Physiology Laboratory at the Department of 
Animal Science, University of Ibadan. 

The epididymis was carefully excised from the testis 
along the physiological joints and it was further separated 
into caput, corpus and caudal. The following parameters 
were taking; Testicular length (TL), Testicular diameter 
(TD), Testicular volume (TV), Testicular weight (TW), 
Epididymal weight (EW) and weight of various sections. 
TL was measured with the use of flexible tape in cm; TD 
was taken with the use of vernier caliper; TV was 

measured by the use of water displacement technique 
according to Alexandrou (2001) and Massey (1998). 
Testicular and Epididymal weights were recorded in 
grams with the use of digital weighing balance. Also the 
testicular density was obtained by dividing the testicular 
weight by the testicular volume. 
 
Statistical analysis 

Data collected was subjected to a one way analysis of 
variance considering the age of bucks and to observe 
significant differences among the mean values of age 
groups, Duncan’s multiple range test (nDMRT) was 
performed. Correlations among body and testicular 
variables was calculated and a step wise regression 
analysis was performed to arrive at the prediction models 
for testicular and epididymal variables from body 
measurements. Analysis was performed using the 
Statistical Analysis Systems (SAS, 1999) programme. 

 
RESULTS AND DISCUSSION 

 
The results of mean differences across age group 

were as presented in Table 1. Among the three different 
age groups, significant (P<0.05) differences were 
observed for all the live body parameters measured. BW 
was higher for age group C than that of group B and A. 
This may be due to higher age with higher body lengths 
and heights in the animals in group C, indicating that, the 
older the animal the higher the body weight. The value 
obtained in this study was lower than the value 1952 
±1.25Kg obtained by Ugwu (2009). Rahman (2007) 
obtained body weights of black Bengal bucks at 11.5 t0 
12.0, 14.0 to 16.0 and 17.5 to 19.0 months of age as 
16.62±0.12, 17.62±0.22 and 20.86±0.25 kg respectively 
supporting the fact that the older the bucks the higher the 
body weight. The result of this study was however lower 
than the values reported by Fajemilehin and Salako (2008) 
who reported the average weight of West African Dwarf 
(WAD) goats as 14.59 kg at 2.5 to 3.0 years. The disparity 
in this report may be due to sex difference, physical 
condition of selected animals, agro-climatic condition and 
general management practices.  

Scrotal circumference of bucks in age group B were 
significantly (P<0.05) higher than that of bucks in group 
C and A. Kabiraj et al. (2011) reported the mean value for 
SC to be 17.50±0.65cm for bucks in age group 0.5-1 as 
against 15.42±0.48cm recorded in this present study. 
Kabirajet al. (2011) also reported that SC for 0.5 to 1.0, 
1.5 to 2.0 and 2.5 to 3.0 were 17.50±0.65, 21.38±0.43 and 
22.88±0.66 respectively. These values were higher than 
those obtained in this current study. This is probably as a 
result of breed difference, differences in the age and 
number of bucks, dam’s age at first breeding and rate of 
rebreeding as well as the general body size of the bucks. 
The values obtained for SC in this study were similar to 
the values obtained for normal WAD bucks (Oyeyemi, 
2002; Inegedu, 2004). They were however lower than the 
values reported by Ogbwuegbu et al. (1985) for Red 
Sokoto bucks which are males of a larger genotype of 
goats found in the savannah belts of Nigeria.  

Heart girth, wither height and paunch girth all 
followed the same sequence, having the lowest value in 
age group A and highest in age group C. This suggests 
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Table 1: Body Measurement, Testicular and Epididymal Measurement of West Africa Bucks of Different Ages 
Parameters  Group A (1 yr old) Group B (2 yr old) Group C (3yr old) 
Heart Girth (cm) 45.83±3.95c 50.13±4.63b 55.33±1.16a

Body weight (Kg)   6.92±0.06 c   8.93±0.69 b 11.67±0.33 a 
Paunch Girth (cm) 48.33±9.34 c 55.07±5.39 b 60.66±1.16 a 
Wither height (cm) 39.58±1.20 c 43.80±1.34 b 45.33±1.33 a

Scrotal circumference (cm) 15.42±0.48 c 17.20±0.38 a 17.00±1.53 b 
Testicular weight (g) 20.71±1.58 c              28.60±1.48 a 24.50±1.00 b 
Testicular diameter (cm)   3.06±0.28 c   3.41±0.26 a  3.30±0.17 b 
Testicular volume (ml)              21.58±5.57 c   29.4±5.65 a 24.33±0.76 b 
Testicular length (cm)  5.86±0.21 c   6.71±0.16 b  6.72±0.02 a 
Testicular density (g/cm3)  0.97±0.02 c   0.10±0.02 b  1.01±0.02 a 
Caput weight (g)  2.07±0.49 b   2.21±0.14 a  2.05±0.22 c 
Corpus weight (g)  0.34±0.03 c   0.57±0.06 a  0.46±0.04 b 
Caudal weight (g)  1.10±0.10 c   1.66±0.12 a  1.50±0.20 b 

abc: means in the same row with different superscript are significantly P<0.05 different 
 
Table 2: Correlation between age body measurement and testicular characteristics of WAD bucks in southwest Nigeria 
 AGE   BCS HG BW PG WH SC TL TD TV TW TDY CAP COR CAU 
AGE 1 0.525** 0.594*** 0.585*** 0.517** 0.438** 0.410* 0.500** 0.441* 0.377* 0.412* 0.177ns 0.028 ns 0.375* 0.437*

BCS  1 0.544** 0.729*** 0.447** 0.475** 0.396* 0.454** 0.305ns 0.391* 0.444** 0.094ns 0.152ns 0.382* 0.458**

HG   1 0.677*** 0.842*** 0.674*** 0.250ns 0.410* 0.355* 0.404* 0.482** 0.282ns 0.309ns 0.513** 0.585***

BW    1 0.575*** 0.721*** 0.455** 0.694*** 0.618*** 0.668*** 0.725*** 0.103ns 0.132ns 0.705*** 0.687***

PG     1 0.570*** 0.255ns 0.503** 0.354ns 0.330ns 0.431* 0.320ns 0.312ns 0.461** 0.541**

WH      1 0.350ns 0.473** 0.432* 0.505** 0.611*** 0.150ns 0.175ns 0.579*** 0.585***

SC       1 0.557*** 0.595*** 0.525** 0.617*** 0.219ns -0.246ns 0.313ns 0.663***

TL        1 0.729*** 0.778*** 0.780*** 0.106ns -0.156ns 0.607*** 0.726***

TD         1 0.816*** 0.817*** 0.011ns -0.239ns 0.713*** 0.715***

TV          1 0.940*** -0.023ns -0.058ns 0.781*** 0.744***

TW           1 0.210ns -0.023ns 0.797*** 0.762***

TDY            1 0.093ns 0.103ns 0.043ns

CAP             1 0.304ns 0.195ns

COR              1 0.676***

CAU               1 
*= P<0.05, **= P<0.01, BCS = body condition score, HG = Heart Girth, BW = Body weight, PG = Paunch Girth, WH = Wither 
height, SC = Scrotal circumference, TW = Testicular weight, TD = Testicular diameter, TV = Testicular volume, TL = Testicular 
length, TDY = Testicular density, CAP = Caput weight, COR = Corpus weight, CAU = Caudal weight 
 
that as the animal is attaining maturity, the body 
parameters also increases. This is also similar to the report 
of Raji et al. (2008) where the value (BW; 1yr-22.46, 2 
yrs-25.53, 3yrs-29.98 for Red Sokoto Bucks) of the 
animal increased with age. This also indicates that the rate 
of maturity of this body part is slow and does not stop 
increasing until later years. 

Ugwu (2009) reported mean value for testicular 
length to be 5.75±0.56cm which is not different from that 
of animal in age group A while age group B and C had 
higher values than the values reported. This corroborates 
with the report of Kabiraj et al., (2011) that breed effect 
does not have influence on the testicular length of bucks.  

Caput weight recorded for animal in age group A, B 
and C are 2.07±0.49, 2.21±0.14 and 2.05±0.22 grams 
respectively. Ugwu (2009) reported 4.68±0.23g for pre-
pubatal bucks aged 10 – 12 months. This disparity was 
also similar for corpus and caudal weight.  This might be 
due to the number of animal within the upper limit of the 
age bracket, body condition as at the time of the 
experiment, the general nutrition and overall management 
of the bucks. 
 
Relationship between body measurement and 
testicular characteristics of West African dwarf bucks 
in Nigeria 

The correlation coefficients (r) between age, body 
and testicular measurements of West African Dwarf 

Bucks (WAD) are presented in Tables 2. It was observed 
that age had strong correlation coefficient (P<0.01) with 
body measurements and TL. However there was no 
significant (P>0.05) correlations of age with TDY and 
CAP, but significant (P<0.05) correlations were observed 
for age and TD, TV, TW, COR and CAU. It is noteworthy 
that there were no significant (P>0.05) correlations 
between TDY, CAP and any other body or testicular 
measurement in this current study. Scrotal circumference 
had a highly significant positive correlation with TL (r= 
0.557, P<0.001), TD (r= 0.595, P<0.001), TV (r= 0.525 
P<0.01), TW (r= 0.617, P<0.001) and CAU (r= 0.663, 
P<0.001). The results of this present study agrees with 
the findings of Kabirajet al. (2011) who reported a 
significant correlation coefficient (r =0.898, 0.778 and 
0.848 P<0.01) between BW, TW, TL and age 
respectively. In the same vain, they also reported 
significant (P<0.01) correlation coefficients between 
BW and TW (r = 0.936), and BW and TL (r = 0.787). 
Rajiet al. (2008) also reported significant (P<0.01, r = 
0.78) correlations between TW and BW in indigenous 
goats in Nigeria. Ugwu (2009) reported significant 
relationships between SC and in situ TL (r= 0.72, 
P<0.01) and TW (r = 0.65, P<0.05). Osinowo et al. 
(1977) reported high correlation (0.90) between SC and 
TW in bull and TL was also reported to be highly 
correlated (0.80) with paired TW in White Fulani and 
N’Dama  bulls  (Nwakalor  and  Obasi, 1991). Testicular 
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Table 3: Final model fit for the prediction of testicular and 
epididymal measurement from body measurement of WAD 
bucks 
Dependent 
variable 

  Equation Model
R2 

Pr>F 

Age Group A  
TL Y = -2.356 + 0.0819WH + 0.3225 0.897 0.0021
TD Y = 0.819 + 0.1452SC 0.772 0.0002
TV Y = -2.945 + 3.546BW 0.698 0.0007
TW Y = -3.134 + 3.447BW 0.683 0.0009
CAP Y = 13.758 – 0.759SC 0.364 0.0053
CAU Y = -0.390 + 0.216BW 0.624 0.0022
Age Group B  
TL Y = 7.866 + 0.252BW – 0.0779WH 0.585 0.0298
TD Y = 2.877 + 0.060BW 0.388 0.0131
TV Y = 15.458 + 1.561BW 0.538 0.0018
TW Y = 13.060 + 1.740BW 0.651 0.0003
CAP Y = 0.700 + 0.169BW 0.700 0.0001
COR Y = -0.047 + 0.069 0.632 0.0004
CAU Y = 0.600 + 0.119BW 0.428 0.0082
Age Group C 
TL Y = 5.200 + 0.025PG 1.00 <.0001
TW Y = -58.500 + 1.500HG 1.00 <.0001
BCS = body condition score, HG = Heart Girth, BW = Body 
weight, PG = Paunch Girth, WH = Wither height, SC = Scrotal 
circumference, TW = Testicular weight, TD = Testicular 
diameter, TV = Testicular volume, TL = Testicular length, TDY 
= Testicular density, CAP = Caput weight, COR = Corpus 
weight, CAU = Caudal weight. 
 
measurements have been reported to be significantly 
correlated to semen volume and concentration (Kabiraj 
et al., 2011; Pant et al., 2003). Bucks with larger testis 
are believed to produce more sperm (Okwun et al., 
1996), therefore accurate measurement of SC, TL or TW 
would be a reliable predictor of the sperm producing 
ability of WAD bucks selected for breeding. 
 
Regression analysis 

The strength of body measurements for testicular and 
epididymal estimation are as shown by their r2 values and 
associated significance based on linear functions are 
presented in Table 3. The equations were positive and 
highly significant (P<0.01, P<0.05). The body parameter 
that could most accurately predict testicular and 
epididymal measurements was BW and SC for age groups 
A and B, while HG and PG were the only predictors for 
age group C. The observed r2 values ranged from 0.372 
(COW) to 0.897 (TL) for age group A, 0.388 (TL) to 
0.700 (CAW) for age group B. the r2 for group C was 
unity (1.0) which may have been as a result of the lower 
number (3) of bucks in the group.  
 
Conclusion 

The result of this study has demonstrated that most 
body and testicular measurements increased with the 
advancement of bucks in age. Scrotal circumference and 
testicular biometry were highly correlated. Body weight 
and scrotal circumference are the most informative 
predictors of testicular measurements for bucks between 
0.5 to 1.0 years and 1.5 to 2.0 years while paunch girth 
and heart girth were the best predictors of testicular length 
and testicular weight for bucks aged 2.5 to 3.0 years.  
Based on the findings in this study, it can be concluded 
that bucks can be selected for breeding purposes on the 

bases of measurements of scrotal circumference, testicular 
length and testicular diameter. 
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