
Aliyu Jibril et al. / Agricultural Advances (2018) 7(5) 474-480 

  

383 

 

  

 

 
 

 

 

 

 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This article was published in an Sjournals journal. The attached copy is furnished to 
the author for non-commercial research and education use, including for instruction at 

the authors institution, sharing with colleagues and providing to institution 
administration. 

Other uses, including reproduction and distribution, or selling or licensing 
copied, or posting to personal, institutional or third party websites are prohibited. 

In most cases authors are permitted to post their version of the article (e.g. in 
Word or Text form) to their personal website or institutional repository. Authors 

requiring further information regarding Sjournals΄s archiving and manuscript policies 
encouraged to visit: 

http://www.sjournals.com  

                                                                                  © 2018 Sjournals Publishing Company 

Provided for non-commercial research and education use. 

Not for reproduction, distribution or commercial use. 

 

Provided for non-commercial research and education use. 

Not for reproduction, distribution or commercial use. 



Aliyu Jibril et al. / Agricultural Advances (2018) 7(5) 474-480 

  

474 

 

  

 

Agricultural Advances (2018) 7(5) 474-480 
ISSN 2251-7820 

doi: 10.14196/aa.v7i5.2548 

 

 

 

 

 

Dry layer litter and rice husk: Alternatives to feed supplements in improving 
semen quality of red Sokoto bucks 

Aliyu Jibrila,*, Hamidu Sharubutu Garbab, Yunusa Alhaji Adamub, Mohammed Aminu Umarua
 
 

a
Department of Theriogenology and Animal Production, Usmanu Danfodiyo University, Sokoto. 

b
Department of Veterinary Medicine, Usmanu Danfodiyo University, Sokoto. 

*Corresponding author: aliyu.jibril@udusok.edu.ng 

A R T I C L E  I N F O 
 

Article history, 
Received 13 April 2018 
Accepted 14 May 2018 
Available online 21 May 2018 
iThenticate screening 15 April 2018 
English editing 12 May 2018 
Quality control 19 May 2018 

Keywords, 
Bucks 
Feed 
Litter 
Rice husk 
Semen 
 

 

A B S T R A C T 
 

The effect of using dry layer litter and rice husk as alternative 
feed source on seminal characteristics of red Sokoto bucks was 
investigated in a 98 day study using eighteen healthy Red Sokoto 
bucks. The bucks were divided into 3 groups (A, B and C) of 6 
bucks each. Concentrate containing 15.01% CP was formulated 
using conventional feed sources and fed to group A, while group B 
were fed 15.13% CP concentrate formulated using dry layer litter 
(DLL) and rice husk (RH). Group C (control) was not fed any 
supplement. All groups were fed a basal diet of cowpea hay and 
water ad libitum, while supplements were fed at 2% body weight 
in two divided portions. Feeding 15.13% CP diet formulated using 
RH and DLL favoured spermatogenesis in Red Sokoto bucks as 
evident from increased semen concentration by 160×10

6
/ml at 

day 98, high percentage viable spermatozoa (74.89%) and high 
percentage spermatozoa with normal morphology (77.55%). This 
was attributed to high available nitrogen from the poultry litter 
and its utilization by the rumen microflora making it available for 
absorption leading to improved spermatogenesis. It was 
concluded that, feeding dried layer liter and rice husk as 
alternative feed supplements resulted improved semen quality of 
red Sokoto bucks. It is therefore recommend that dried layer litter 
and rice husk can be used as a feed supplements for red Sokoto 
bucks as they can compete with feed from conventional sources. 

© 2018 Sjournals. All rights reserved. 
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1. Introduction 

Nutrition plays a major role on enhancing reproductive efficiency in animals (Bindari et al., 2013; Hosseini and 
Eslamian, 2014) where inadequate nutrition may lead to decline in their fertility. Infertility is one of the most 
serious problems in animal production, resulting in culling of farm animals (Fayemi, 2006). This problem leads to 
low livestock productivity thereby resulting in low animal protein availability for human consumption especially in 
developing countries (Attah et al., 2006). Inadequacy of animal feed resources and poor quality feeds especially 
during the dry season is a real challenge facing livestock production in tropical developing countries (Lanyasunya et 
al., 2006; Katongole et al., 2012). In the tropics during dry season, most livestock rely heavily on natural grass and 
crop residues most of which fall short of the minimum CP requirement of small ruminants (Abusuwar and Ahmed, 
2010). Prolong inadequate protein intake reduces reproductive performance due to its negative impact on feed 
intake, feed passage rate and overall digestive efficiency (Krishnan et al., 2014). Feed supplements rich in protein 
can be offered to animals to boost their crude protein intake, but high competition for conventional feedstuffs 
between man and animals results in unstable and increasing prices of these feed stuffs, necessitating the quest for 
an alternative. One possible non-conventional supplement to crop residues that can increase the nitrogen content 
of the diet is broiler litter (Saleh et al., 2002). El- Sabban et al. (1970) reported that the utilization of by products or 
waste materials in animal feeding is enthused by finding an economical and beneficial means of disposal thereby 
reducing environmental pollution and sparing the land used in the production of livestock feeds for crops which 
can be used directly for human consumption. 

Poultry litter is high in nitrogen, about 4.6% dry matter, and of low to moderate organic matter digestibility. 
Also nitrogenous compounds in poultry litter of which up to one-half are in the form of protein, are generally 
degraded rapidly to ammonia in the rumen (Animut et al., 2000). Research has shown the successful inclusion of 
poultry litter in the diets of ruminants at different ages and physiological states (El-Sabban et al., 1970; Fontenot, 
1996; Saleh et al., 2002; Jibril et al., 2011), but there is little data on the use of poultry litter in diets to improve the 
reproductive performance of small ruminants’ especially male goats. Therefore, this study was conducted to 
evaluate the effect of feeding dry layer litter and rice husk on seminal characteristics of red Sokoto bucks 

2. Materials and methods 

The research was conducted in the experimental unit of Usmanu Danfodiyo University Veterinary Teaching 
Hospital Sokoto. Sokoto lies between longitude 13° 3' 5" North, and latitude 5° 13' 53" East at an elevation of 
263m above sea level. Sokoto experiences a short rainy period and a long dry season (Ekpoh and Nsa, 2011). The 
study was conducted for a period of 98 days. Eighteen healthy red Sokoto bucks, aged 12 months and weighing 11-
15 kg were selected for the study. They were randomly divided into three groups of six bucks each. They were 
managed under intensive system, kept and fed in groups.  

Before the commencement of the feeding trials they were acclimatized for four weeks during which they 
were screened for hemoparasites and helminths. Bucks used for the study were fed a basal diet of hay (cowpea) ad 
libitum and given a supplement ration of concentrate mixture of 2% body weight/head/day in two divided 
portions. Two iso-nitrogenous ration (15% CP) were formulated using non-conventional feed stuffs {Rice husk (RH) 
and dry layer litter (DLL)} and conventional feed stuff. Group A were fed a concentrate supplement formulated 
using conventional protein sources while group B were fed concentrate supplement formulated using rice husk 
and dry layer litter. All test diets were subjected to proximate analysis using the method of AOAC (1990).  

Semen samples were collected fortnightly between 09.00 and 11.00 h using an electro-ejaculator at the dose 
rate of 12 volts DC at 10 seconds interval. The bucks were adequately restrained; the prepuce was washed and 
dried. The lubricated probe of the electro-ejaculator was inserted into the rectum and switched on to produce an 
erection and subsequently ejaculation. Ejaculated semen was collected in a calibrated tube and placed in water 
bath set at 37˚C. 

The volume of semen was measured directly from the calibrated tube used as collection vial and then kept 
water bath set at 37˚C. Microscopic examination for wave pattern (gross sperm motility) was determined by 
examining a drop of raw undiluted semen on a pre-warmed slide at 37˚C under a light microscope at ×40 
magnification objective. Samples were observed for swirl movement of the sperm cells to give an estimation of 
mass activity as described by Rehman et al. (2012). Semen pH was determined using a pH paper. Sperm 
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concentration was determined using a haemocytometer as described by Bailey et al. (2007) while sperm viability 
and morphology were determined according to the method of Esteso et al. (2006). 

Data collected were expressed as means and their standard deviation (SD). Significance of differences 
between treatments means were estimated at P≤0.05 with Tukey-Kramer multiple comparison test of repeated 
measure analysis of variance (ANOVA). Analysis was conducted using the Graphpad Instat computer programme 
(Graphpad, 2000). 

3. Results and discussion   

Ingredients and chemical compositions of feeds formulated and fed to the experimental groups are 
presented in Tables 1 and 2. Diet fed to group A were formulated using non conventional feed ingredients (dried 
layer litter and rice husk) while that of group B was formulated using conventional feed sources with corn, wheat 
offal and ground nut cake as major ingredients. Feed formulated were iso-nitrogenous where feed A and B 
contained 15.01% CP and 15.13% CP respectively (Table 1). The energy level for group A diet was 10.54 MJ/Kg DM 
ME, while group B diet had 6.48 MJ/Kg DM ME (Table 2). 

Table 1 
Ingredients composition of diets fed to red Sokoto bucks. 

Ingredients/Nutrient (%) A (15% CP) B (15% CP) 

Ground corn - 71.4 
Groundnut cake - 16.4 
Wheat bran - 10.2 
Common salt - 0.50 
Bone meal - 1.25 
Vitamin premix - 0.25 
Dry layer litter  52.3 - 
Rice Husk 47.7 - 

Total 100.00 100.00 

 
Table 2 
Chemical composition of diets fed to red Sokoto bucks. 

Chemical composition A B 

DM (%) 96.62 94.16 
CP (%) 15.13 15.01 
EE (%) 31.17 25.32 
CF (%) 27.50 32.66 
Ash (%) 21.28 3.42 
Energy MJ/Kg DM ME 6.48 10.54 

 Bucks fed supplements containing DLL and RH had a mean cumulative sperm concentration of 
294.88×10

6
/ml which was higher than that recorded for group C (control) with a mean sperm concentration of 

244.54×10
6
/ml, but lower than values obtained from group B fed supplements from conventional feed stuff and 

had a mean sperm concentration of 324.04×10
6
/ml (Table 3). The semen concentration recorded for group A fed 

RH and DLL did not differ significantly with that of group B fed supplements from convention sources (P>0.05). 
The study has also shown that addition of rice husk and poultry litter had a significant effect on semen 

concentration of goats thereby increasing it by 252.17×10
6 

cell/ml over a period of 98 days with the peak semen 
concentrations at days 42 and 56 (Fig. 1). The mean semen volume obtained from the bucks in different groups 
was 0.52ml, 0.36ml and 0.45ml for groups A, B and C respectively and these volumes did not differ significantly 
(p>0.05) (Table 3). 

No significant differences (P>0.05) in gross sperm motility, sperm viability and morphology were observed in 
this study (Table 3), even though the viability in all groups was above 70%, with group A having the highest viability 
of 74.89%. Bucks fed supplements containing DLL and RH had a mean cumulative sperm concentration of 
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294.88×10
6
/ml which was higher than that recorded for group C (control) with a mean sperm concentration of 

244.54×10
6
/ml, but lower than values obtained from group B fed supplements from conventional feed stuff and 

had a mean sperm concentration of 324.04×10
6
/ml (Table 3). The semen concentration recorded for group A fed 

RH and DLL did not differ significantly with that of group B fed supplements from convention sources (P>0.05). 

 
Fig. 1. Semen concentration (×10

6
/ml) of red Sokoto bucks fed experimental diets. 

Table 3 
Mean±SD semen characteristics of red Sokoto bucks fed supplement diets. 

  
Groups 

 
 

        A         B         C 

Volume (ml) 0.52±0.41 0.36±0.24 0.45±0.31 
Motility (%) 69.62±18.24 64.14±16.04 62.71±16.91 
Concentration (×10

6
/ml) 294.88±138.52

ab
 324.04±120.04

a
 244.54±109.61

b
 

Viability (%) 74.89±24.11 72.1±19.90 71.24±20.55 
Normal sperm morphology (%) 77.55±6.71 79.77±7.91 74.68±10.68 
pH 7.60±0.81

a
 8.27±0.96

b
 8.06±1.01

b
 

ab 
Means in same row with different superscript alphabets are statistically (P<0.05) different. 

The study has shown that addition of rice husk and poultry litter had a significant effect on semen 
concentration of goats thereby increasing it by 252.17×10

6 
cell/ml over a period of 98 days with the peak semen 

concentrations at days 42 and 56 (Fig. 1). Significantly higher semen concentration (P<0.01) observed in the group 
fed rice husk and poultry litter may be due to increase in available nitrogen from the poultry litter and its efficient 
utilization by the rumen microflora to make it available for absorption. The findings in this study corroborated with 
Jibril et al. (2011) who reported an improvement in semen concentration in rams fed poultry litter based feed 
containing 14.96% CP. The finding also agrees with Fenandez et al. (2004) who found that increased dietary 
protein supply favours spermatogenesis.  

The volume of semen obtained from the bucks in different groups was 0.52ml, 0.36ml and 0.45ml for groups 
A, B and C respectively (Table 3). There seems to be no significant difference in the semen volume (p>0.05) in this 
study. This finding is consistent with those recorded by Fourie et al. (2004) and Kheradmand et al. (2006) in rams, 
Abi-Saab et al. (2008) in bucks as no significant differences in the semen volume were observed when they were 
fed nutritional supplements.  

No significant differences (P>0.05) in gross sperm motility were observed in this study. Gross motility was 
above 60% for all groups; this indicates that feeding supplements does not affect gross sperm motility. Similar 
result was reported by Elmaz et al. (2007) who obtained no significant difference in sperm motility in rams lambs 
fed supplement diets. 

No significant difference in percentage live/dead ratio (viability) was observed in this study. Viability in all 
groups was above 70%, with group A having the highest viability of 74.89%. This result is in agreement with the 
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findings of Rekwot et al. (1987) and Kheradmand et al. (2006) who recorded no statistically significant differences 
in the viability of sperm cells of bulls placed on different protein diets.   

Percentage morphologically normal and defective spermatozoa of red Sokoto bucks were not affected by 
supplement diets fed in this study. This may be explained by the fact that percentage morphologically normal 
spermatozoa increases as the male ages and reach puberty as reported by Rekwot (1987); bucks used for the study 
have attained puberty. This is also an indication that inclusion of poultry litter in diet of red Sokoto bucks has no 
effect on the morphology of spermatozoa as there were no significant difference between the three treatment 
groups (P>0.05). The finding is consistent with that of Barth et al. (2008) who found that percentage 
morphologically normal spermatozoa was not affected by medium or high level of nutrition. 

Diets formulated for groups A and B contained 15.01% CP and 15.13% CP respectively, which is within the 
optimum range for enhancing reproduction as reported by Jibril et al. (2011) in Yankasa rams. The higher energy 
value of 10.54 MJ/Kg DM ME obtained in feed formulated for group A when compared with that of group B with 
6.48 MJ/Kg DM ME is as a result of the high energy ingredients (corn and wheat bran) used in the feed 
formulation. 

Higher semen concentrations observed in the groups when compared with the control may be as a result of 
the high crude protein intake leading to increase in available nitrogen especially from the poultry litter and its 
efficient utilization by the rumen microflora to make it available for absorption. The findings in this study 
corroborated with Jibril et al. (2011) who reported an improvement in semen concentration in rams fed poultry 
litter based feed containing 14.96% CP. The finding also agrees with Fenandez et al. (2004) who found that 
increased dietary protein supply favours spermatogenesis.  

Feeding nutritional supplements have no significant effect on semen volume as observed in this study. This 
finding is consistent with those recorded by Fourie et al. (2004) and Kheradmand et al. (2006) in rams, Abi-Saab et 
al. (2008) in bucks that no significant differences in the semen volume were observed when they were fed 
nutritional supplements. Gross motility recorded in this study indicates that feeding nutritional supplements does 
not affect this parameter. Similar result was reported by Elmaz et al. (2007) who obtained no significant difference 
in sperm motility in rams lambs fed supplement diets. Similarly no significant difference in percentage live/dead 
ratio (viability) was observed but group A had the highest viability of 74.89%. This result had a similar pattern with 
the findings of Rekwot et al. (1987) and Kheradmand et al. (2006) who also recorded no statistically significant 
differences in the viability of sperm cells of bulls placed on different protein diets.   

Percentage morphologically normal and defective spermatozoa of red Sokoto bucks were not affected by 
supplement diets fed in this study. This may be explained by the fact that percentage morphologically abnormal 
spermatozoa decreases gradually as the male ages and reach puberty as reported by Rekwot (1987) which results 
in high percentage normal sperm cells; bucks used for this study have attained puberty and are clinically healthy. 
This is also an indication that inclusion of poultry litter in diet of red Sokoto bucks has no detrimental effect on the 
morphology of spermatozoa. The finding is consistent with that of Barth et al. (2008) who found that percentage 
morphologically normal spermatozoa was not affected by medium or high level of nutrition. 

4. Conclusion 

Feeding 15% CP diet formulated using RH and DLL favoured spermatogenesis in red Sokoto bucks as evident 
from the improved semen concentration, high percentage viable spermatozoa and high percentage spermatozoa 
with normal morphology. Rice husk and dry layer litter ration is recommended during flushing and for improving 
sperm quality in red Sokoto bucks. 
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