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ABSTRACT: Twenty male Uda lambs were used. The experimental diets were designed in such a way that ensiled materials made 
up 25% of the diet, while other feed ingredients made up the remaining 75%. Treatment A is 100% FSD, treatment B is 75% FSD 
and 25% RMW, treatment C is 50% FSD and 50% RMW, and treatment D is 50% FSD and 50% RMW but not ensiled.  Five animals 
were assigned as replications to four experimental diets as treatments. The results revealed no significant differences (P<0.05) 
between treatment means in terms of body weight gain, average daily gain, and cost of feed/Kg live weight. The DM contents of 
the experimental diets were similar, ranging from 93.00% to 91.86%. The crude protein content ranged from 16.53% in treatment 
A to 16.53% in treatment D. Treatment D had the highest crude fibre content (33.00%), followed by treatment B (31.00%), and 
treatments A (30.00%) and C (30.00%) had the lowest. The current diets supported the average daily gain (ADG) and body weight 
gain (BWG) of lambs in the current study, but were higher in treatment C, which included 50% FSD and 50% RMW plus urea, 
despite no significant differences in treatment means. Treatment C had the highest crude protein CP and the lowest crude fibre CF 
compared to the other treatments, resulting in better ADG and BWG.  
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INTRODUCTION 
 
Feed is an essential component of all livestock 
production systems. Traditional systems evolved to take 
advantage of available feed and the fact that ruminants 
eat fibrous feed that humans and non-ruminants do not 
(Gatenby, 2002). 

Ruminants gain weight during the wet season but lose 
a significant amount of that weight during the dry season. 
This is because good quality and quantity pasture are 
available during the wet season, whereas it is rarely 
available during the dry season. As the dry season 
progresses, pastures become scarce, and where they do 
exist, they are frequently of poor quality (Oyenuga, 1968;  

 
 
 
 

Steinbach, 1997). During the dry season in Nigeria, the 
pastures are dry and highly lignified, and the animals rely 
on very poor quality grass and crop residue, resulting in 
extremely low levels of performance. This contributes to 
Nigeria's livestock sector's extremely low productivity 
(Maigandi and Tukur, 2002). As a result of the scarcity of 
high quality conventional feeds and the resulting 
competition between man and livestock for grains, it is 
necessary to find alternative cheap sources of ingredients 
known as unconventional feedstuffs that are sourced 
from our environment for livestock production (Maigandi 
and Adeneye, 2002; Maigandi et al., 2008).  
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Unconventional feeding materials include municipal 
wastes, domestic refuse, animal excreta, rumen content, 
tannery wastes, and other products (Boda, 1990). 
However, such unconventional feeds should be used with 
caution because some of them may contain toxic 
substances that are harmful if consumed (Farinu et al., 
1992).  
 
Objectives of the study 
 
1. To investigate the growth and nutrients intake of Uda 

sheep fed Fore-Stomach-digesta (FSD) ensiled with 
Urea and rice milling waste (RMW). 

2. To find out the cost of feed per kg live weight gain of 
Uda sheep during growing operation fed FSD ensiled 
with urea and rice milling waste. 

3. To assess the nutrient digestibility by Uda sheep 
during growing operation. 

 
 
MATERIALS AND METHODS 
 
Experimental animals and their management 
 
For the experiment, twenty (20) entire male Uda lambs 
weighing an average of 22kg and aged 7-9 months were 
purchased from well-known sources in Sokoto State. The 
lambs were taken to Usmanu Danfodiyo University's 
Livestock Teaching and Research Farm in Sokoto. The 
lambs were quarantined, dewormed with Sambizole 11R 
dewormer at a rate of 3mls/10kg live weight, sprayed with 
TriaticR against ectoparasites, and treated with 
Oxytetracycline HCl at a rate of 1ml/10kg live weight (a 
broad spectrum antibiotic) administered intramuscularly. 
The lambs were group fed and managed intensively for 
two weeks for adaptation before the commencement of 
the experiment. For each treatment, animal weights were 
balanced before being divided into four treatment diets, 
each with five repetitions. Each lamb was kept in a 
separate pen measuring 1 m x 2 m.  
 
Experimental feed preparation and formulation 
 
In this experiment, the dried FSD mixture was ensiled 
with urea and RMW in a tank container with a capacity of 
about 300 litres. The experimental diets were designed 
with 25% ensiled materials, 14% maize, 22.50% cowpea 
husk, 22.56% wheat offal, 15% cotton seed cake, and 1% 
salt. In terms of the ensiled materials, treatment A 
designates 100% FSD ensiled with urea, treatment B 
designates 75% FSD and 25% Rice Milling Waste 
(RMW), treatment C designates 50% FSD and 50% 
RMW ensiled with urea, and treatment D designates 50% 
FSD and 50% RMW treated with urea but not ensiled. 
The experimental diets include 15.50% crude protein and 
are isonitrogenous. 

 
 
 
 
Experimental design and feeding procedure 
 
This experiment employed the Randomized Complete 
Block Design (RCBD) proposed by Steel and Torrie 
(1980). According to experiment one, a complete diet 
was created using a considerable amount of the FSD 
combination from all types of animals butchered at the 
abattoir. In this trial, five animals were assigned as 
replications to four experimental diets as treatments. 
Each animal was individually housed in a disinfected pen. 
For 90 days, each group of five animals was assigned to 
one of the experimental diets and fed ad libitum. Water 
was also freely available. Prior to being assigned to 
treatment diets, the animals were weighed to ensure that 
each group/treatment was the same weight.  
 
 
Data collection 
  
In order to prevent inaccuracy owing to gut fill, the 
animals were weighed before the experiment began and 
then on the same day of every week between 8 and 9 am 
(Muhammad, 2005). During the 90 days of the feeding 
trial, a daily log of both feed intake was kept.  
 
 
Digestibility trial  
 
A digestibility trial was conducted at the conclusion of the 
feeding trial. The animals were kept in feeding pens and 
fed the same experimental diets that had been used in 
the feeding trial. The digestibility trial lasted 21 days, with 
harness bags fitted after 7 days of adaptation to make the 
animals adaptable to the harness bags, with the last 7 
days for faecal collection and a record of daily feed intake 
kept. Each animal's total faecal output was recorded 
daily, and 5% of it was oven-dried at 80°C for dry matter 
determination and then stored for future analyses. 
 
 
Chemical analysis 
 
Representative samples of the concentrate diet and feces 
were thoroughly mixed and analyzed for proximate 
composition (AOAC, 1990), fibre fraction analysis (ADF, 
NDF, ADL, Cellulose, and Hemicellulose) (Van Soest et 
al., 1991; Georing and Van Soest, 1970). 
 
Statistical analysis 
 
According to Steel and Torrie, the experiment data was 
subjected to analysis of variance (ANOVA) using the 
CRD design (1980). Duncan's Multiple Range Test 
(DMRT) was used to separate the means when there 
were significant differences between them (Duncan, 
1955). 
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Table 1: Proximate composition and fibre fractions of the experimental diets 

 
Variables  Treatments 

A(100) B (75) C(50) D(50*) 

Dry matter (DM) 92.78 91.86 92.09 93.00 
Crude protein (CP) 16.53 16.62 16.71 16.90 
Crude fibre (CF) 30.00 31.00 30.00 33.00 
Ether extract (EE) 7.22 5.46 6.19 8.42 
Ash 10.14 9.66 8.75 9.23 
Nitrogen Free Extract (NFE) 36.11 37.26 38.35 32.45 
Neutral Detergent Fibre (NDF) 59.20 58.00 59.00 62.00 
Acid Detergent Fibre (ADF) 45.62 47.00 45.00 49.50 
Acid Detergent Lignin (ADL) 11.34 12.00 10.67 12.80 
Cellulose 34.28 35.00 34.30 36.70 
Hemi-cellulose 13.58 11.00 24.00 12.50 

* unensiled sample 

 
Table 2: Nutrients intake of growing Uda lambs fed Fore-Stomach Digesta (FSD) ensiled with Urea and 

Rice Milling Waste (RMW). 
 

Variables       Treatments (FSD Inclusion levels %)                                                                                                                                                SE 

A(100) B (75) C(50) D(50*) 

Feed intake(g/day) 1018.57 964.29 1011.43 1012.86 43.41 
Dry matter intake (g/day) 945.03 884.09 931.43 941.96 39.77 
Organic matter intake (OMI) 841.75 792.64 842.93 848.47 36.05 
Crude protein intake (CPI) 156.21 146.93 155.64 159.19 6.65 
Crude fibre intake (CFI) 283.51 274.07 279.43 310.85 12.35 
Ether extract intake (EEI) (g/day) 68.24b 48.27c 55.96c 79.31a 2.56 
NFE intake (g/day) 341.25ab 329.41ab 357.20a 305.67b 14.39 
Ash intake (g/day) 97.02a 85.40ab 81.45b 86.94ab    3.96 
NDF intake (g/day) 559.45 512.77 549.54 584.01 23.69 
ADF intake (g/day) 431.12 415.52 419.14 461.56 18.56 
ADL intake (g/day) 107.17ab 106.09b 99.38b 120.69a 4.62 
Cellulose intake (g/day) 323.96ab 300.59b 319.48ab 345.69a 13.86 
Hemi-cellulose intake (g/day) 128.33b 97.25c 223.54a 117.75bc 6.39 

a.b.c.d means in the same row with different super scripts are significantly different (P<0.05) 
* unensiled sample 

 
RESULTS 
 
Chemical composition and fibre fractions of the 
experimental diets 
 
The DM contents of the experimental diets (Table 1) were 
comparable, ranging from 93.00% to 91.86%. Treatment 
A had a crude protein content of 16.53%, while treatment 
D had a protein content of 16.53%. The highest crude 
fibre content was obtained in treatment D (33.00%), 
followed by treatment B (30.00%), and the lowest in 
treatments A (30.00%) and C (30.00%). Treatment D 
(62.00%) had the highest value of Neutral Detergent 
Fibre (NDF), followed by treatments A (59.20%) and D 
(59.00%), and treatment B (58.00%) had the lowest 
value. The NDF content of Acid Detergent Fibre ADF 
followed the same pattern. Treatment C had the highest 
hemicellulose content (24.00%) and treatment B had the 
lowest (11.00%). 
 
Nutrients Intake of growing Uda sheep 
 
A presentation of the nutrients consumed by growing Uda 
lambs fed fore-stomach digesta   ensiled with   urea   and 

 
 
graded quantities of rice milling waste (Table 2). 
According to the findings (Table 2), there were no 
appreciable variations (P 0.05) in the intakes of feed, dry 
matter, crude protein, crude fiber, neutral detergent fiber, 
and acid detergent fiber between the treatment methods. 
The consumption of cellulose varied significantly (P<0.05) 
between treatments. Although significantly (P<0.05) 
higher than treatments A (323.96%) and C (319.48%), 
the mean value observed for treatment D (345.69%) was 
comparable. Treatment B (300.59%) recorded the lowest 
value but was statistically equivalent to treatments A and 
C (P<0.05, significant). 
 
Live weight changes and cost of production 
 
Live weight gains and cost of production of growing Uda 
lambs fed Fore-Stomach Digesta (FSD) ensiled with Urea 
and Rice Milling Waste (RMW) are presented in (Table 
3). There was also no significant difference (P>0.05) in 
terms of body weight gain, average daily gain, dry matter 
as percentage body weight, feed gain ratio, protein 
efficiency ratio, cost of feed consumed and Cost of 
feed/Kg live weight. 
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Table 3: Live weight gain and cost of production of growing Uda lambs fed Fore-Stomach Digesta (FSD) 

ensiled with Urea and Rice Milling Waste (RMW)  
 

Variables  Treatments (FSD Inclusion levels %) SE 

A(100) B (75) C(50) D(50)* 

Initial body weight (kg) 22.80 22.80 23.00 22.80 1.25 
Final body weight (kg) 27.60 27.60 30.20 29.80 2.15 
Body weight gain (kg) 4.80 4.80 7.20 7.00 1.37 
Average daily gain (g/day) 56.94 57.14 85.71 83.33 16.31 
Feed gain ratio 24.57 28.69 11.64 12.94 5.28 
DMI as % body weight 3.52 3.27 3.09 3.19 0.15 
Protein efficiency ratio  0.35 0.37 0.55 0.52 0.09 
Cost of feed(N/Kg) 49.50 48.50 47.50 45.00  
Cost of feed consumed (N/day) 46.78 42.88 44.24 42.39 1.89 
Cost of feed/Kg LWG (N/Kg) 2.74 2.60 3.85 3.61 0.83 

a.b.c.d means in the same row with different super scripts are significantly different (P<0.05)       *unensiled 
sample 
 
 

Table 4: Nutrient Digestibility of growing Uda lambs fed Fore-Stomach Digesta (FSD) ensiled with Urea and Rice 

Milling Waste (RMW). 
 

Variables (%)  Treatments (Fore-Stomach Digesta Inclusion levels %) SE 

A(100) B (75) C(50) D(50)* 

Dry Matter  67.50a 48.46b 71.35a 55.36a 6.12 
Crude Protein  86.73 81.59 86.71 82.03 2.71 
Crude Fibre  60.91 45.80 67.41 55.24 6.96 
Ether Extra  54.70a 16.82b 57.29a 56.45a 9.41 
Nitrogen Free Extract  60.35ab 35.20 b 66.65a 37.27b 7.36 
ASH  64.39a 36.32b 63.05a 44.64ab 6.92 
Neutral Detergent Fibre  64.13a 34.81b 66.82a 49.73ab 7.01 
Acid Detergent Fibre  67.07 53.16 72.91 58.33 5.83 
Acid Detergent Lignin  57.44a 26.03b 58.25a 43.63ab 8.62 
Cellulose  70.26 61.36 77.45 64.02 4.94 
Hemi-cellulose  54.35a 23.08b 69.22a 14.03b 8.19 

a.b.c.d means in the same row with different super scripts are significantly different (P<0.05)          * unensiled sample 

 
 
 
Nutrient digestibility 
 
The results of nutrient digestibility studies are presented 
in (Table 4). There were no significant differences 
(P>0.05) between the mean values for crude protein (CP) 
digestibility. The values range from 86.73 to 81.59. 
Treatment A had the highest and treatment B had the 
lowest. The digestibility of crude fiber (CF) was also 
insignificant. Treatment C had the highest value 
(67.41%), while treatment B had the lowest (45.80%). 
Treatments A (54.70%), C (57.29%), and D (56.45%) had 
significantly (P>0.05) higher and similar EE digestibility 
values. Treatment B (16.82%) differed significantly and 
was the lowest. NDF digestibility was significantly 
(P>0.05) higher in treatment A (64.13%), with values 
similar to those in treatments C (66.82%) and D 
(49.73%). Treatment B had the lowest value (34.81%), 
but it was similar to treatment D. The ADF digestibility 
and Cellulose digestibility were not significantly different 
(P>0.05) between treatments, but the highest values 
were obtained in treatments C (72.91%) and (77.45%), 

respectively, and the lowest in treatments B (53.16%) 
and (61.36%).  
 
 
DISCUSSION 
 
Chemical composition of the experimental diets 
 
The diets (A, B, C, and D) had CP values that ranged 
from 16.53 to 16.90%. The readings are within the range 
of 16 to 18% that is advised for early weaned lambs 
weighing between 10 and 30 kg (Church, 1978). 
However, the CP is higher than the 11% suggested by 
Gatenby (2002) for lambs that are growing quickly. In 
addition, the CP is greater than 11.21–15.75 percent 
when FSD alone was ensiled (Maigandi et al. 2004). This 
supports the earlier studies that CP levels were increased 
by ensiling and chemically treating low-quality roughages 
with urea in this case, FSD (Chivandi et al, 2007; 
McDonald et al., 1995). Young ruminants don't have 
enough microorganisms  to   degrade    fiber    effectively,  
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despite the fact that treating FSD with urea may cause 
more microorganisms to proliferate, therefore the CF 
content seen in the current study might prevent the 
animals from performing at their best (McDonald et al., 
1995). The CF values in the present study were higher 
than those reported by Maigandi et al, (2008) when the 
authors fed FSD and poultry waste alone or in mixtures to 
sheep in the same ecological zone. This is probably due 
to the inclusion of RMW, as it is well known that RMW 
contain more non degradable materials such as silica 
than poultry litter. In addition, FSD itself contain some 
dead microorganisms which add feeding value.The 
Neutral Detergent Fibre NDF value of 58.00- 62.00 in the 
present study was lower than the average of 67.88% 
reported by Rezakhani et al (2008) when the authors 
determined the nutritive value of dried rumen contents. 
The lower NDF in the present study contradict the report 
that ammoniation increase the concentration of NDF 
content and its entire increase was in the Hemicellulose 
fraction.  Acid Detergent Fibre (ADF) is important 
determinant of digestibility of a diet (Rezakhani, 2008). 
The ADF values in this study were higher than the 
average value of 43.32% reported by Rezekhani et al 
(2008) when the authors determined the nutritive value of 
dried rumen contents, as this is higher than the ADF in 
most feedstuff.  
 
 
Growth performance and cost of production 
 
The current diets supported the average daily gain (ADG) 
and body weight gain (BWG) of lambs in the current 
study, but were higher in treatment C, which included 
50% FSD and 50% RMW plus urea, despite no 
significant differences in treatment means. Treatment C 
had the highest crude protein CP and the lowest crude 
fibre CF compared to the other treatments, resulting in 
better ADG and BWG. This suggests that the CP and CF 
contents of a diet affect the growth performance of 
growing sheep. This is also Adu's viewpoint (1985).  ADG 
values of 56.94-85.71 g/day were less than the 68.46-
93.79 g/day found by Maigandi et al. (2002) when varied 
levels of FSD were provided to sheep, and they were 
also a little closer to the 61.05-80.35 g/day found by 
Aruwayo et al. (2007) when FSD and chicken waste were 
fed to growing uda lambs. The efficiency of feed 
consumption for production is therefore a consequence of 
the nutrient profile of feeds as well as the level of 
production and physiological condition of the animals, 
according to Yousuf and Adeloye's (2011) assertion. 
When the authors fed sheep standard agro-industrial by-
products as cowpea husk, cotton seed cake, and wheat 
bran in their diets, the ADG values were 59.53-
78.87g/day (Kwaido et al., 2008) and 53g/day (Abil et al., 
1992) and, respectively, 83.33 and 85.71g/day in 
treatments C and D. 
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Nutrients Intake of growing Uda sheep  
 
Although not statistically significant, feed intake (FI) and 
dry matter intake (DMI) values were higher in the 100% 
FSD ensiled with urea (treatment A) compared to the 
other treatments. Treatment A had the lowest ADG and 
the same BWG as treatment B (75% FSD ensiled with 
urea and RMW), which had the lowest FI and DMI. As a 
result, in this study, FI and DMI had no effect on the 
animals' live weight gain. This could be due to the feed 
efficiency ratio, or it could be because the animals were 
obtained from different sources (Kwaido et al., 2008; 
Maigandi et al., 2002). In the current study, crude 
protein intake (CPI) and crude fiber intake (CFI) did not 
follow the same pattern as DMI. Higher CPI and CFI 
values in treatment D (where 50% FSD and 50% RMW 
with urea were not ensiled) may be attributed to higher 
CP and CF in the diet, which may be influenced by urea 
treatment, which may also influence palatability and thus 
improve voluntary feed intake (Maigandi et al, 2004; 
McDonald et al., 1995; Hogan, 1996). 
 
Nutrients digestibility of growing Uda sheep  
 
The high digestibility of nutrients in the current study 
could be attributed to the treatment of FSD with urea, 
which creates a better ruminal environment for microbial 
population growth, thereby increasing digestibility 
(Sarwar et al., 2005). The higher CP digestibility here 
could be attributed to an increase in nitrogen content 
caused by the use of urea (McDonald, 1995; Ben Salem 
and Smith, 2008). Treatments A and C had higher 
nutrient digestibility overall, which could be attributed to 
the higher DMI and CPI in the treatments, and intake is 
said to improve digestibility (Sarwar, 1995). The NDF 
digestibility value in this study was 34.81-66.82, which 
was lower than the average value of 65.9-70.5 reported 
by Brown and Adjei (1995) when the authors investigated 
the effect of urea ammoniation on the feeding value of 
Guineagrass. The lower NDF digestibility may be caused 
by lower NDF concentrations, most likely as a result of 
the diets' urea treatment, which caused the hemicellulose 
and/or ADL component to become soluble. As indicated, 
feed intake depends on NDF and intake, therefore 
Treatments A and C may have had the maximum NDF 
digestibility because of their high NDF content 
(Rezakhani et al, 2008; Sarwar, 2005). The high ADF 
digestibility value of 53.16-72.91 could be attributed to a 
better ruminal environment created by an increased 
microbial population, slow ammonia releases, and 
sufficient production of volatile fatty acids for rumen 
microbe proliferation (Sarwar et al., 2005). 
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