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Abstract: Sixteen (16) yearling male West African dwarf goats were allotted into four (4) treatment of four goats each. The 

goats were fed diets containing varying levels of cashew nutshell 0% (T1, control), 10%(T2), 15% (T3) and 20%(T4) at 150g per 

goat per day andGuinea grass at 500g per goat per day for sixty three (63) days, to determine the effects of cashew nut shell 

based diets on the scrotal morphometric characteristics of the Goats. The scrotal morphometric measurements were taken 

before the commencement of the experiment and again on the last day of the experiment. The daily forage intake, and daily dry 

matter intake values were both significantly different, the daily supplement intake values were not significantly different. The 

values for final scrotal length, and circumference, were not significant. The final scrotal circumference (14.40–16-50 cm) 

showed significant (p<0.05) difference, the values for increase in scrotal length were slightly significant (p<0.05) and did not 

follow any definite trend, values for scrotal weight ranged from 48.90–66.80g and showed significant (p<0.05) differences 

with T2. having the highest the right and left testicular weights were both significantly (P.<0.05) different. It was there for 

concluded that the diets containing cashew nut shell had better scrotal morphometric values the control, with T2 (10% cashew 

nut shell) being the best. The inclusion of cashew nut shell in diets for Goats at 10% level was therefore recommended. Further 

research using other breeds and classes of goats as well as other species of ruminants werealso recommended. 
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1. Introduction 

Nutrition is and remainsone of the most important factors 

that determine the success, development and expansion of 

thelivestock sector in the tropics. The inability of ruminant 

livestock farmers to feed their animals with high quality 

forage andconcentrate feedsall year round remains the most 

wide spread technical constraint facing ruminant productivity 

in the developing nations [1]. Contemporary ruminant 

feeding in a developing country like Nigeria is partly geared 

towards searching for inexpensive readily available feed 

resources, which can partially or wholly serve as substitute 

for the scarce expensive feed stuffs and inadequate forage 

[2]. 

Since grasses and legume which constitute a major 

proportion of forage which are the basal feed for ruminants, 

are usually in short supply during the long dry season, there 

is need therefore to feed ruminants with concentrate 

supplement diets, more over nutrition has effects on the 

reproductive ability of animals, scrotal morphometric 
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measurementsplay an important role in this regard. 

Morphometry has been described as the measurement of 

external forms especially of living systemsor their parts [3, 

4], it is a concept that encompasses size, and shape. 

morphometric analyses are commonly performed on 

organism and are useful in analyzing developmental changes 

in form, covariance between ecology factors and shape as 

well as estimating quantitative genetic parameters of shape. 

Several studies have shown the relationship between 

nutrition and reproduction., for instance Shoenianreported 

that scrotal circumference was an important indicator when 

observing animals and an essential part of breeding 

soundness evaluation, he posited that scrotal circumference 

measurement gives a good indication of a rams breeding 

ability.[5] Ashwoodopined that scrotal circumference is the 

most accurate indicator of testis size and its measurement 

directly related to the massof sperm producing tissue, sperm 

cell normality etc [6]. Testicular and epididymal 

morphological characteristics may be a useful selection 

criterion for improvement of reproductive ability. Variation 

in rate of sperm production with large difference in testicular 

weight resulted in a wide difference in total sperm production 

among Rams. A relationship exists between semen quality 

and testicular dimension indicating that improvement in one 

would lead to improvement in theother. The use of males 

with greater testicular development and consequently with 

higher fecundity is important to ensure good reproduction 

efficiency of the flock [7]. Consequently this study was 

therefore designed to study the effects of cashew nut shell 

baseddietson the Scrotal Morphometry of West African 

Dwarf Goats. 

2. Materials and Methods 

2.1. Location of the Experiment 

The experiment was conducted at the Sheep and Goat unit of 

Kogi State University, Livestock Teaching and Research farm, 

Anyigba. Anyigba is located in the derived Guinea Savannah 

zone of Nigeria on latitude 7°15
’
 and 7°29

’
 N of the equator and 

longitudes 7°11’ and 7°32’E of the Greenwich meridian. The 

zone lies in the warm humid climate of the tropics with clearly 

marked wet and dry season in April to October and November to 

march respectively with annual rainfall ranging from 1400-

1500mm and an ambient temperature of about 25°C with the 

highest in March and April [8]. 

2.2. Experimental Animals, Management, Feed Preparation 

and Experimental Procedure 

A total of 16 yearling male West African dwarf goats were 

sourced from Anyigba and its environs. The animals were 

housed individually and treated with Ivomec, for endo and 

ecto parasite control at 0.3ml each and oxytetracycline, 

hydrochloride and procaine penicillin at 2.0ml each to take 

care of scouring and nasal discharge and to provide a 

common health status. The Guinea grass (Panicum 

maximum) used for thisexperiment were collected from 

within Kogi State University Campus, Anyigba. and wilted 

for 24hours to reduce the moisture content before feeding. 

The cashew nutshell was collected from kogi state university 

cashew processing plant and was pounded and mixed 

thoroughly with other feed ingredients such as Maize offal 

(MO), Bambara nut offal (BO), Fish offal (FO), Rice offal 

(RO), Wood ash (WA), Bone meal, Table salt and ground to 

desired texture. 

The goats were allotted in a Completely Randomized 

Design (CRD) into four (4) treatments. Each treatment had 

four (4) goats. each goat was fed 150g of the supplement diet 

per day. and Guinea grass at 500g per Goat per dayof which 

the Guinea grasswas fed first, then the supplement one hour 

later, the Goats were served water ad-libitum. Feed offered to 

the goats was weighed daily and the left over was also 

weighed and subtracted from the quantity of feed served to 

determine the feed intake of the animals.. The experiment 

lasted for sixty three (63) days after an adjustment period of 

seven (7) days. 

Table 1. Composition of Experimental Diets (% DM). 

Ingredients 
Composition/Treatments 

T1 T2 T3 T4 

Cashew nut shell 0.00 10.00 15.00 20.00 

Bambara Nut Offal 20.00 20.00 20.00 20.00 

Cereal Spent Grains 28.00 28.00 28.00 28.00 

Maize Offal 30.00 23.00 21.00 20.00 

Rice offal 18.50 15.50 12.50 8.50 

Wood ash 0.50 0.50 0.50 0.50 

Table salt 1.50 1.50 1.50 1.50 

Mineral Premix 0.50 0.50 0.50 0.50 

Calculated nutrient content (% DM) 

Nutrients 

Crude protein 17.70 17.15 17.09 17.01 

Crude fibre 16.18 16.52 16.56 16.63 

ME (Kcal/kgDM) 2950 2980 2995 3015 

2.3. Data Collection 

Data on feed consumption,(daily supplement intake, daily 

forage intake and total dry matter intake) and Scrotal 

morphometric measurements (initial scrotal length, final 

scrotal length, increase in scrotal length, initial scrotal 

circumference, final scrotal circumference, increase in scrotal 

circumference, scrotal weight, right testicular weight and left 

testicular weight) were determined. 

2.4. Scrotal Morphometric Measurements 

The scrotal morphometric measurements were taken at the 

beginning of the experiment and on weekly basis thereafter 

up to the last day of the experiment. The scrotal 

circumference was taken by placing a measuring tape around 

the scrotal sac, the scrotal length was taken by placing a 

measuring tape verticallyon the scrotal sac, and reading off 

the values, measurements were in centimeters (cm). The 

scrotal weight was determined by cutting off the scrotum of 

each slaughtered goat andweighing, the scrotal sac was 

thereafter sectioned and each testicle removed and weighed 

to obtain the weights of the right and left testicles 
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2.5. Chemical Analysis 

Samples of Guinea grass (Panicum maxiumum) and the 

supplement diets were analyzed for their proximate 

composition using standard procedure [9]. 

2.6. Experimental Design and Statistical Analysis 

The experimental design was a completely randomized 

design (CRD). Data were subjected to a one-way analysis of 

variance (ANOVA); treatment means that were significantly 

different were separated using least significant difference 

(LSD) with the aid of SPSS version 16. [10] 

3. Results and Discussion 

3.1. Proximate Composition of Concentrate Diets and 

Guinea Grass 

The proximate composition of the concentrate diets and 

Guinea Grass is presented in Table 2. 

The concentrate diets were iso-nitrogenous with crude 

protein values ranging from 17.17–17.69%, these values fell 

within the range of 12–18%recommended for growing 

ruminants in the tropics [11, 12]. The dry matter content of 

the concentrate diets ranged from 90-18–90.97%, they were 

quite higher than that of Guinea Grass which was 64.0%, in 

general, concentrates will usually have higher dry matter 

content than Grasses and legumes The ether extracts values 

of 10.84–14.99% (T2–T4) were above recommended values 

forgoats, the values however suggests high carotene and fat 

soluble vitamins content [13]. 

Table 2. Proximate Composition of Concentrate Diets and Guinea Grass 

(%DM). 

Nutrients 
Treatment Guinea 

Grass T1 T2 T3 T4 

Crude Protein 17.69 17.56 17.17 17.32 10.48 

Crude Fibre 16.89 17.09 18.03 18.80 24.53 

Nitrogen Free Extracts 57.51 51.23 49.47 45.88 51.64 

Ether Extracts 4.48 10.84 12.04 14.99 1.90 

Ash 3.43 3.28 3.29 3.10 11.45 

Dry Matter 90.66 90.59 90.97 90.18 64.98 

3.2. Feed Intake of Experimental Goats 

The feed intake of the experimental Goats is presented in 

Table 3. 

Daily concentrateintake values were not significantly (P> 

0.05) different, with values ranging from 81.10–89.70g. the 

dailyforage intake showed significance (p<0.05) with T4 

having the highest (367.80 g). This was in line with the report 

of Tolera et al., who stated that supplementation of forages 

with concentrate feed stuff is a necessity in improving goats’ 

productivity. [14] The values obtained for total drymatter 

intake (423.40-451.70 g) were higher than 235.91-388.32g 

obtained by Ifut et al., and also higher than 216.75–261.61g 

reported by Ocheja et al. [15, 16] This difference could be due 

to the supplements fed to the goats as well as the breeds and 

class of goats used for the feeding trials. 

Table 3. Fed Intake of Experimental Goats. 

Parameters 
Treatments 

SEM 
T1 T2 T3 T4 

Number of goats 4 4 4 4 - 

Duration (days) 63 63 63 63 - 

Daily Concentrateintake (g) 89.70 86.70 81.10 84.70 2.70 

Daily Forage intake (g) 348.20b 336.70c 362.06a 367.80a 5.68 

Total daily Dry Matter intake (g) 437.90b 423.40c 443.16a 451.70a 7.55 

a, b, c = Treatment means on the same row with different superscripts differ 

significantly (p<0.05). 

SEM = Standard Error of Means. 

3.3. Scrotal Morphometric Characteristics 

The effect of cashew nutshell based dietson the Scrotal 

morphometry of the experimental Goats is presented in Table 

4. The values for the final scrotal circumference (16.55–

18.45cm.) were significant (p> 0.05) they were lower than 

25.30–27.63cm reported by Pant et al [17]. The values for final 

scrotal length which ranged from 9.13–11.70cm were 

significantly (p> 0.05) different, the values were lower than 

17.00–18.61 cm obtained by Campos et al [18], the differences 

in the final scrotal circumference and finalscrotal length may 

be due tothe breeds and age of the animals used for the 

experiment. The final scrotal circumference of 16.55–17.83cm 

obtained in this study was lower than 26.97–30.45 cm reported 

by Santos and Simplicio [19]. This discrepancy could be due to 

the experimental feeds as well as ageand breeds of the goats 

used, the increase in scrotal length were slightly significant 

(P>0.05). The scrotal weight ranged from 48.90–66.80g and 

differed significantly (P>0.05) with T2 (10% cashew nut shell) 

having the highest, these values were lower than 50–

85greported for growingWest African Dwarf Goats fed graded 

levels of steam-treated cashew nut shell by Ocheja et al.[20] 

The right testicular weight ranged from 21.60–32.50g while 

the left testicular weight had a range of 21.75–30.40g, the 

values for both parameters did not follow any definite trend, 

and were both significantly P< 0.05). different. Nasir et al 

reported a range of 36.0–64.10g for the right testicular weight 

and 35.10–58.40g for the left testicular weight for red Sokoto 

bucks fed cotton seed cake [21] The observed discrepancies 

could be attributable to differences in the breeds of Goats used 

for the study as well as differences in diets fed. 

Table 4. Scrotal Morphometry of Experimental Goats. 

Parameters 
Treatments 

SEM 
T1 T2 T3 T4 

Final Scrotal Circumference (cm) 17.83a 16.55b 18.45a 16.75b 0.75 

Increase in Scrotal 

Circumference (cm) 
1.65a 1.90a 0.60b 1.70a 0.63 

Final Scrotal length (cm) 10.80a 9.13b 11.70a 11.00a 1.22 

Increase in Scrotal Length (cm 1.50b 2.70a 0.90c 1.50b 0.28 

Scrotal Weight (g) 50.90b 66.80a 52.60b 48.90b 5.20 

Right Testicular Weight (g) 22.50b 32.50a 23.60b 21.60b 2.68 

Left Testicular Weight (g) 21.75b 30.40a 22.80b 20.90b 2.56 

a,b,c Treatment means on the same row with different superscript differs 

significantly (p>0.05). 

SEM = Standard Error of Means. 



 Animal and Veterinary Sciences 2020; 8(4): 80-83 83 

 

4. Conclusion and Recommendations 

4.1. Conclusion 

The Guinea grassandthe concentrate diets had adequate 

array of nutrients for Goats. T4 (20% cashew nutshell) had the highest 

feed intake records. Diets containing cashew nut shell (T2–

T4) had better scrotal morphometric records of which T2 

(10% cashew nutshell) had the best values. 

4.2. Recommendations 

Further research should be carried out on other grass 

species. So as to ascertain their nutritivevalue as well as their 

effects on the ScrotalMorphometry of goats. 

Further research should also be carried outusing other 

classes and breeds of goats as well as other species of 

ruminants. 

Ten (10) percent cashew nut shell can be included in goats 

diets for the improvement of scrotal morphometry and hence 

reproductive ability. 
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