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Abstract
Nutritive value of low quality crop residues is improved with addition of protein—rich by-
products (poultry litter) or chemical compounds (urea) and can serve as feed resource to
ruminant during the dry season. This study investigated the nutrient digestibility and blood
parameters of West African dwarf (WAD) sheep fed sugarcane top silage. Sugarcane tops
wereensiled alone(control) or with 2% urea (USCT silage), 45% boiler litter (BLSCT silage)
and 1% urea plus22.5% broiler litter (UBLSCT) for 42 days. Each silagetreatment contains
2% molasses. Twenty-four femal e West African dwarf sheep of 6-8 months of age, weighing
14.58+1.16kg were randomly assigned to the four silage treatments of six animalseachina
completely randomised design for 84 days. Chemical composition of the silages was
determined. Performance characteristics, apparent nutrient digestibility and blood
parameter s of the WAD sheep were evaluated. All data were subjected to oneway Analysis of
Variance. Results showed that animals fed BLSCT had significantly highest (P<0.05) total
dry matter intake (64.26g/kg\W’ ") and daily weight gain (46.03 g/day) followed by those on
UBLSCT and USCT while animals fed control diet recorded the least with highest feed
conversion ratio (20.62). Digestibility of all nutrients was highest (P<0.05) in sheep fed
BLSCT (71.43%,71.16%, 75.66%, 64.35% and 56.82% for dry matter, organic matter, crude
protein, NDF and ADF digestibility respectively) and lowest (55.71%, 57.31%, 59.98%,
39.47% and 46.92% for dry matter, organic matter, crude protein, NDF and ADF digestibility
respectively ) in those on control diet. Smilarly, sheep fed BLSCT recorded significant
highest (P < 0.05) packed cell volume(32.17%), haemoglobin (10.82g/dL) and red blood cell
(13.43 x10%/L). The serum glucose, total protein, albumin, globulin and blood urea
concentrationweresimilar (P> 0.05) but higher inanimalsfed BLSCT (3.94 mmol/L, 71.80
g/L, 37.00g/L, 34.80g/L and 130.55 mg/L, respectively) USCT (3.83 mmol/L, 71.50 g/L, 35.0
g/L, 36.50 g/L and 140.65 mg/L respectively) and UBLSCT (3.75 mmol/L, 71.20 g/L,
34.50g/L, 36.70 g/L and 120.90 mg/L, respectively) compared to control. The study
concluded that SCT treated with urea or broiler litter or their combination (UBLSCT) ensiled
for 42 days could befed to ruminant during long dry season without any detrimental effect on
thehealth of theanimals.
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Introduction 2004) therefore, livestock owners are
Ruminant livestock farmersin Nigeriaare  forced to migrate with their herdsin search
usually faced with problems of feed of feed and water with consequent body
shortage for their animals especially during weight loss due to long distance trekking.
thedry seasonwhenthereisreductioninthe This results into reduction in both
quality and quantity of natural pasture. productive and reproductive capacities of
Convectional feeds such as concentrate  the animals (FAO, 1983). It aso results in
which can befed to ruminant are expensive communal clash between livestock owners
and are in erratic supply (Akinmutimi,  and crop farmers. However, there are
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several alternative feed resources for
ruminants which are locally available,
cheap and less useful to humans. These
include crop residues, agro-industrial by-
products, animal waste and other forms of
fibre, protein and energy. Sugarcane top is
one of the crop residues derived after
harvesting of the cane and is readily
accepted by ruminant either fresh, dried or
ensiled (Bhatti and Khan, 1996). However,
due to low protein, poor mineral contents
and low digestibility of nutrients (Joshi et
al., 1995; Patil etal., 1999), sugarcanetopis
being used partially asroughage. Therefore,
there is a need to upgrade the nutrient
contentsof sugarcanetop especially protein
for better utilization by ruminants since
rumen micro-organisms depend on dietary
protein for proper growth and optimum
activity. Judicious treatment of sugarcane
top with nitrogen-rich locally available
resources such asureaand poultry litter can
improveits nutritive val ue with subsequent
improvement in animal performance.

Poultry litter is an agricultural waste from
poultry farms which constitute health
hazard due to inadequate means of disposal
and it can supply between 30-90% of total
protein requirement for ruminant (Shah and
Muller, 1983). The major problem of
offering poultry litter to ruminant is the
presence of pathogenic organismsbut it had
been shown that autoclaving, fumigation
and ensiling among other methods can
render poultry litter free of pathogens (Kim
etal., 2000). Ureaiscommonly used asfeed
additive to improve crude protein content,
digestibility, nitrogen retention and rumen
fermentation in ruminant (Fang et al.,
2012). Thisstudy wastherefore designed to
evaluate the performance and blood
parameters of West African dwarf sheep fed
ureaand broiler litter treated sugarcane top

silage.
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Materialsand methods

Experimental site and preparation of
sugarcanetopfor silage

The experiment was carried out at the
University Farm of the Federal University
of Agriculture, Abeokuta, Ogun State,
Nigeria. The sugarcane top was collected
fresh immediately after harvesting at
Papalanto (an area known for sugarcane
production) in Ewekoro Loca Government
Areaof Ogun State. Thetops (including the
leaves and the immature canes) were
allowed to wilt overnight by spreading it in
a well-ventilated shed, chopped into small
pieces (about 2-4cm) for ease of
compaction and consolidation at ensiling.
The broiler litter used for this study was
collected from Poultry Unit of the
University Farm. Collected broiler litter
was sun-dried on aconcretefloor for 7 days
to about 11% moisture, crushed and milled
to ensure thorough mixing of the litter
components. Samples of sugarcane top and
broiler litter were taken and analysed for
chemical composition. In addition,
fertilizer grade urea (46% nitrogen) was
purchased at Agro-services Corporation,
Abeokuta, Ogun State.

Chopped sugarcanetopswere ensiled alone
(control) or with 2% urea (USCT silage),
45% broiler litter (BLSCT silage) and 1%
urea plus 22.5% broiler litter (UBLSCT
silage). Each silage treatment contains 2%
molasses and was prepared weekly for 12
weeks using a total of 48 well labelled
plastic containers (12 containers for each
treatment) with capacity to contain 150kg
fresh materials each. The materialsfor each
treatment were thoroughly mixed
separately on a clean concrete floor and
were firmly packed and compacted in their
respective plastic containers already lined
with two inserted black polythene bags.
Each layer of the ensiling materials was
compacted by standing onit to displace the
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air until the containers were filled. The
bags were tightly tied; about 40 kg sand
bagswereplaced on each silagebag and the
containers were covered tightly and stored
under ashed for aperiod of 42 days.
Management of experimental animals
anddesign

Twenty-four female West African dwarf
sheep of 6-8 months of age weighing
14.58+1.16kg were used for this
experiment. The animals were randomly
assigned to four experimenta dietary
treatments of six animals per treatmentina
completely randomised design. Prior tothe
commencement of the experiment, the
animals were de-wormed with
Albendazole® 2.5% body weight oral
suspension (Anthelmintics) at 1mL/10kg
body weight and were treated against ecto-
parasite with Cypermethrin®. The animals
were housed individually in a well
disinfected and ventilated pen. A 14-day
dietary adaptation period was observed.
Animals were weighed at the start of the
experiment and on weekly basistill theend
of the tria to determine the total weight
changes. During the experiment, each
animal was offered their respective silage
on ad-libtum basis at 7.00 am in the
morning and concentrates feed (at 1.5%
body weight) as supplement at 4.00 pm.
The remnants were weighed and discarded
the following morning to determine the
daily intake. Fresh clean water was also
provided. The experiment lasted for 84
days.

Digestibility study

The digestibility study was carried out for
21 days. This was done by total faecal and
urine collection method. Three animals per
treatment were weighed and transferred
into individual metabolic cages specially
made for separate collection of faeces and
urine. Each animal was offered their
respective silage and concentrate daily and
fresh clean water was aso provided.
During the last seven days of the tridl,

faeces voided per animal per day were
collected, weighed and 10% aliquot of each
day's collection of faeces from each animal
was taken to the laboratory, oven dried at
65°C for dry matter determination. The
oven-dried faeceswerelater bulked, milled
and stored in an air-tight container pending
the chemical analysis. Urine was collected
from each animal per day into bottleswith 2
drops of 10% H,SO, to avoid ammonia

losses and was frozen at -20'C pending
subseguent chemical analysis.

Blood sample collection for haematology
andbiochemical study

At the end of the feeding tria, two sets of
blood samples were taken from individual
animal using 5 mL hypothermic syringe
with needle before feeding in the morning
via the jugular vein. 5 mL of blood was
introduced into well labelled sterile bottles
containing ethylene diamine tetra acetic
acid (EDTA) as anticoagulant for
haematol ogical parameters. Blood samples
for serum analysis were introduced into
bottles that were anticoagulant free and
were centrifuged at 4000 rpm for 20
minutes after which the blood sera were
separated and preserved in clean and sterile
bottles at -18'C for subsequent biochemical
anaysis.

Chemical analysis

The oven dried faecal sample was made to
passthrough 1 mm screen and was analysed
for crude protein, crude fibre, ether extract
and ash content (AOAC, 2005). Neutral
Detergent Fibre (NDF), Acid Detergent
Fibre (ADF) and Acid Detergent Lignin
(ADL) were determined (Van Soest et al.,
1991). Cellulose and hemicellulose were
determined by calculation. Packed cell
volume and haemoglobin concentration
were done using the method of Dacie and
Lewis (2001). Red Blood Cell (RBC),
White Blood Cell (WBC) and WBC
differential were determined using the
Neubauer haemocytometer after
appropriate dilution. Mean corpuscular
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haemoglobin concentration, mean
corpuscular haemoglobin and mean
corpuscular volume were calculated from
RBC valueasdescribed by Jain (1993).
Serum total protein, glucose and albumin
determination followed the procedures of
Wermer et al. (1970), serum urea nitrogen
and creatinine by modifying the method of
Valley et al. (1980). Serum globulin was
calculated by subtracting thealbuminvalue
from corresponding total serum protein
value.

Table 1: Ingredients composition of the silages

African dwarf sheep fed sugarcane top silage

Statistical analysis

Data collected were subjected to one way
Anaysis of Variance (ANOVA) while
significant differences among means were
compared using Duncan's Multiple Range
test (SAS, 1999). Datawere analysed using
themodel; Y, =+ T + X, WhereYisthe
observed value of the dependent variables,
H isthe population mean, T, is the effect of
the different silage (treatment effect) and
% istherandomresidual error

Treatments
Ingredients Control USCT BLSCT UBLSCT
Sugarcane top (g) 980 980 530 755
Urea(g) - 20 - 10
Broiler litter (g) - - 450 225
Molasses (9) 20 20 20 20
Water (ml) 200 200 200 200

USCT-urea treated sugarcane top silage, BLSCT- broiler litter treated sugarcane top silage, UBLSCT-

urea plus broiler litter treated sugarcane top s

Results

The chemica composition of broiler litter
and sugarcane top used for the study is
presentedin Table2. Broiler litter contained
89.14%, 20.32%, 38.87% and 26.28% dry
matter, crude protein, NDF and ADF,

lage

respectively while sugarcane top had
35.20%, 6.25%, 70%, 42.60% and 14.03%
for the same parameters, respectively. Table
3 presented the chemical composition and
pH of the sugarcane silages fed to the
experimental animals.

Table 2: Chemical composition (%) of concentrate, broiler litter and sugarcanetop

Ingredients Concentrates Broiler litter Sugarcane top
Maize 10.00 - -
Palm kernel cake 25.00 - -
Groundnut cake 5.00 - -
Wheat offal 55.00 - -
Bone meal 3.00 - -
Premix 1.00 - -

Salt 1.00 - -
Total 100.00 - -
Chemical composition (%)

Dry matter 88.03 89.14 35.20
Crude protein 15.41 20.32 6.25
Ash 5.50 20.00 8.00
Ether extract 4.00 2.00 3.00
Neutral detergent fibre (NDF) 320.00 38.87 70.00
Acid detergent fibre (ADF) 18.00 26.28 42.60
Acid detergent lignin (ADL) 8.00 15.26 14.03
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Table 3: Chemical composition (g/kg DM) and pH of sugarcane top silages fed to theWest African

dwarf sheep
Treatments
Parameters Control USCT BLSCT UBLSCT SEM
pH 3.80° 433 4507 4478 0.14
Dry matter 301.20¢ 287.57¢ 400.807 320.00° 13.37
Crude protein 86.00° 120.00° 133.107 122.60° 5.44
Ether extract 21.20° 20.00° 35.002 25.00° 1.96
Ash 75.00° 90.00° 130.007 95.00° 6.16
Neutral detergent fibre 680.007 630.00% 610.00° 650.00° 8.36
Acid detergent fibre 380.002 362.50° 350.00° 355.00° 3.97
Acid detergent lignin 120.00? 110.00%® 100.00° 105.00° 2.73
Hemicellulose 300.007 267.50° 260.00° 295.007 5.28
Cellulose 260.007 252.50% 250.00° 250.00° 1.68

There were significant differences (P <
0.05) in dl the parameters considered
across the treatments with BLSCT having
the highest valuesfor pH (4.50), dry matter
(400.80 g/kg), crude protein (133.10 g/kg
DM), ether extract (35.00g/kg DM) and ash
(130.00 g/kg DM). USCT recorded lowest
dry matter content (287.57g/kg) while the
control silage had the least crude protein

and ash contents (86 and 75 g/kg
respectively). NDF and ADF were
significantly highest (P < 0.05) in the
control silage (680.00 and 380.00 g/kg)
while USCT, BLSCT and UBLSCT had
similar (P> 0.05) ADF content.
Performance characteristics and apparent
nutrient digestibility of West African dwarf
sheep fed sugarcane top silage is shown in
Table4.

Table 4: Performance characteristics and apparent nutrient digestibility of West African dwarf

sheep fed sugarcanetop silage

Treatments

Parameters Control USCT BLSCT UBLSCT SEM
Initial weight (kg) 14.33 14.67 15.33 14.00 0.34
Final weight (kg) 16.10° 16.93° 19.20° 16.77° 0.49
Total weight gain (kg) 1.77° 2.27° 3.872 2.77° 0.26
Silage intake (g/day) 230.15° 229.35° 342,08  270.76 13.87
Concentrate intake (g/day) 201.88 202.47 201.88 201.00 0.39
Total dry matter intake (g/day) 432.03° 431.82¢ 543.962 471.76° 13.86
Total dry matter intake (g/kgwW©7) 50.52¢ 54.78° 64.26% 60.83* 142
Feed conversion ratio 20.622 16.52° 12.05¢ 14.34° 1.10
Apparent nutrient digestibility (%)

Dry matter 55.71° 60.60° 7143 62.93° 1.78
Organic matter 57.31° 60.55> 71.16° 63.41° 1.64
Crude protein 59.98° 69.39° 75.66° 71.55° 1.83
Neutral detergent fibre 39.47° 47.80° 64.35% 50.21° 2.76
Acid detergent fibre 46.92° 54,93 56.822 55.072 1.44

ab< Means on the same row having different superscripts are significantly different (P < 0.05), SEM— Standard error of mean, USCT-urea
treated sugarcane top silage, BLSCT - broiler litter treated sugarcane top silage, UBLSCT - urea plus broiler litter treated sugarcane top

silage

Thefinal weight, total weight gain, total dry
matter intake were significantly highest (P
< 0.05) in sheep fed BLSCT (19.20kg,
3.87kg and 64.26 g/kg W*"™ respectively)
while sheep fed control silage recorded the
least values (16.10kg, 1.77kg and
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50.52g/kg W*™) Feed conversion ratio was
highest in the control silage (20.62) and
least in animals fed BLSCT silage (12.05).
The dry matter, organic matter, crude
protein and NDF digestibility were highest
(P < 0.05) in animals placed on BLSCT
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silage (71.43%, 71.16%, 75.66% and
64.35%) and lowest in those on control
silage (55.71%, 57.31%, 59.98% and
39.47%). Acid detergent fibre digestibility
wassimilar (P>0.05) and higherinanimals
fed USCT (54.93%), BLSCT (56.82%) and

UBLSCT (55.07%) but lowest (P< 0.05) in
thosefed control silage (46.92%).
Haematological and biochemical
components of West African dwarf sheep
fed sugarcane top silage is presented in
Tableb.

Table 5: Haematological and biochemical components of West African dwarf sheep fed sugarcane

top silage
Treatments

Parameters Control USCT BLSCT UBLSCT SEM
Packed cell volume (%) 27.00° 28.33° 32.17° 27.83° 0.43
Haemoglobin (g/dL) 7.80° 9.30° 10.822 9.02° 0.13
Red blood cells (x10'/L) 10.07° 11.98° 13.43 11.78° 0.17
White blood cells (x10%L) 9.37 8.55 9.12 9.20 0.40
MCV (fL) 23.80 23.60 23.90 23.60 0.12
MCH (fmol) 7.83 7.79 8.12 7.66 0.60
MCHC (%) 29.98 33.00 34.00 32.40 0.17
Lymphocyte (%) 51.00 49.00 50.83 49.50 114
Neutrophil (%) 4517 47.00 46.00 46.00 2.06
Basophil (%) 0.00 0.00 0.00 0.00 0.00
Eosinophil (%) 333 3.50° 3.30° 3.67° 0.11
Monocyte (%) 0.50 0.50 0.50 0.83 0.09
Biochemical components

Glucose (mmol/L) 2.85P 3.83 3.942 3.75% 0.13
Total protein (g/L) 53.3° 7152 7182 7122 153
Albumin (g/L) 30.0° 35.0° 37.02 34.5° 0.06
Globulin (g/L) 23.3° 36.5°7 34.8% 36.7° 1.45
Urea nitrogen (mg/L) 70.90° 140.65% 130.55% 120.90% 0.20
Creatinine (mg/dI) 6.00 6.20 6.50 6.50 0.12

ab< Means on the same row having different superscripts are significantly different (P < 0.05), SEM- Standard error of mean, USCT-urea
treated sugarcane top silage, BLSCT - broiler litter treated sugarcane top silage, UBLSCT- urea plus broiler litter treated sugarcane top

silage

There were significant differences (P <
0.05) in the packed cell volume (PCV),
haemoglobin (Hb) and red blood cells
(RBC) concentration of the animals across
the treatments. Animals fed BLSCT silage
recorded highest values for packed cell
volume, haemoglobin and red blood cell
concentration (32.17%, 10.82 g/dL and
13.43 L", respectively) while those on
control silage had the least haemoglobin
and red blood cell concentration (7.80 g/dL
and 10.07 L. Packed cell volume
concentration was similar (P > 0.05) in
animals placed on control, USCT, and
UBLSCT silages. No significant difference
(P>0.05) was observedin white blood cells,
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lymphocyte, Neutrophil, Basophil,
Eosinophil and monocyte concentrations of
theanimalsacrossthetreatments.

There were significant differences (P <
0.05) in al the biochemical components
considered across the treatments except
creatinine concentration which was not
significant (P > 0.05). Animals fed USCT
(3.83 mmol/L, 71.50 g/L, 35.0 g/L, 36.50
gL and 140.65 mg/L), BLSCT (3.94
mmol/L, 71.80 g/L, 37.00 g/L, 34.80 g/L
and 130.55 mg/L) and UBLSCT (3.75
mmol/L, 71.20 g/L, 34.50g/L, 36.70 g/L
and 120.90 mg/L) recorded similar (P >
0.05) and higher concentration for glucose,
total protein, albumin, globulin and urea
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nitrogen concentration respectively while
those on control silage had the least values
(2.85 mmol/L, 53.30 g/L, 30.00 g/L, 23.30
g/L and70.90mg/L)

Discussion

The crude protein (CP), neutral detergent
fibre (NDF) and acid detergent fibre (ADF)
contentsof sugarcanetop (SCT) usedinthis
study were comparable to that reported by
previous authors (Kumarmath et al., 2004;
Chaudhry and Naseer, 2008). However, the
recorded crude protein content of sugarcane
top was lower than 8% crude protein
required to satisfy the maintenance of
ruminants as reported by Norton (2003),
therefore, supplementation will be required
when SCT isto be fed to small ruminant in
Nigeria. The nutrient contents of broiler
litter (BL) used was similar to the value
reported by Ososanya et al. (2007) and
lower than that reported by other author
(Chaudhry and Naseer, 2012). The
observed variations in the nutrient
composition of BL in this study as
compared with previous studies might be
due to the type of feed consumed by birds,
degree of contamination of excreta with
bedding, type of bedding materials used
and the processing techniques adopted
(Owen et al., 2008). The pH of al treated
silages in the current study increased with
addition of urea and broiler litter when
compared with the control. Berger et al.
(1994) explained that buffer capacity of
silages increased with addition of non-
protein nitrogen (NPN) substance which
resulted in increased pH of silage.
However, the pH range observed was
within the limit of good silage pH as
reportedby MCDonald (1981).

The chemical composition silages fed to
WAD sheep reveaed highest DM content
of BLSCT silage compared with other
treatments which might be as a result of
high DM content of broiler litter used. This
also reflected in the UBL SCT silage which
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contained higher DM content than both the
control silage and USCT silage. Highest
crude protein content recorded in BLSCT
followed by UBLSCT and USCT silage
could be as aresult of NPN (broiler litter
and urea) added to these silages. The
reduction of NDF, ADFand ADL in USCT,
BLSCT and UBLSCT could be attributed
to the ability of urea and broiler litter to
produce ammonia during ensiling which
helped to breakdown the lignin walls. It is
of interest to note that the NDF content of
al the silages produced except that of
control were within 650 g/kg DM
suggested as the limit above which the
intake of tropical feeds by ruminant
animals would be limited (Van Soest,
1994).

The average daily weight gain of sheep
recorded acrossthetreatmentsin this study
washigher than thosereported by Malisetty
et al. (2013) when maize silage
supplemented with concentrate and legume
hay wasfed to Nelloreram lambsand | ower
than that reported by Vidyaet al. (2012) for
native sheep fed sweet sorghum bagasse
leaf residue silage (SSBLR) supplemented
with 225 and 280g of concentrate feed,
respectively. The highest total weight gain
recorded in sheep fed BLSCT silage might
be as a result of highest crude protein
content of this silage and also due to their
high dry matter intake. Protein intake has
been reported as a major determinant of
ruminant performance as it increased the
availability of fermentable nitrogen
required by rumen microbes and also
increases the chance of rumen by-pass
protein (Yusuf, 2011). The low dry matter
intake recorded in sheep fed USCT silage
might be as a result of pungent smell
observed in this silage. Lower feed
conversion ratio obtained in sheep fed
BLSCT silage indicated better
performance which means that necessary
nutrients (especially fermentabl e nitrogen)
had been supplied in ensuring optimum
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microbial biomass and this agreed with
earlier report by Leng (1990) that adequate
nutrientsin feedstaken by ruminantswould
stimulate optimal production in ruminant
livestock.

High digestibility of nutrients recorded in
animalsfed BLSCT wasin agreement with
the findings of @rskov (1986) who showed
that supplementation with poultry litter
enhanced the digestibility of poor quality
crop residues by supplying needed
ammoniarequired by therumen microbes.
Blood is a good indicator to monitor the
health of an organism (Joshi et al., 2002)
and ingestion of various dietary
components has been reported to have
measurabl e effects on blood constituents of
variousanimals (Aroworaet al., 2003). The
mean values of packed cell volume (PCV)
recorded across the treatments at the end of
the experiment fell within the range of 24 —
48% reported for clinically healthy goats
(Banerjee, 2004). Haemoglobin
concentration (Hb) and red blood cell
counts followed the same trend as in PCV
and the values recorded across the
treatments for Hb were higher than 5 — 6
g/dL reported by Belewu and Ogunsola
(2010) but were within the range of 7 — 15
g/dL stated for WAD goats by Daramola et
al. (2005). As for RBC, Bello and Tsado
(2013) reported values ranging from 6.4 —
9.9 x10" /L when growing Yankassa rams
were fed sorghum stover supplemented
with graded level of dried poultry
droppings, however, these vaues were
lower than that obtained in this study.
Values abtained in this study indicated that
dietary protein of the silages were of high
quality since Adeyemi et al. (2008)
observed that red blood cell and
haemoglobin were positively correlated
with protein quality and protein level inthe
diets. Mean corpuscular volume (MCV),
mean corpuscular haemoglobin (MCH) and
mean corpuscular haemoglobin
concentration (MCHC) are important
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diagnosis of anaemia in most animas
(Coles, 1986) and values obtained were
within the normal ranges (16 —25fL,5-8
fmol and 28 — 34% for MCV, MCH and
MCHC, respectively) (Sirois, 1995). This
indicated that all the experimental animals
used were not anaemic at the end of the
experiment. Values recorded for white
blood cell (WBC), lymphocyte and
eosinophil counts were within the ranges
reported for healthy goats (Sirois, 1995)
and this is an important indication of the
health status of the experimenta animals.
Lymphocytes are essential for humoral and
cell- mediated immunity responses and
monocytes are essential for the immunity
system as they are precursors of
macrophages(Mahgoub et al., 2008). Lack
of basophil at theend of the experiment was
an indication of disease free condition by
the experimental animals as reported by
Cole (1986). The range of blood glucose
obtained in sheep fed USCT, BLSCT and
UBLSCT were similar to the values
reported by Mavimbela et al. (1997) when
high broiler diets were fed to sheep as
survival ration. Blood glucose had been
used to monitor the nutrient status in
animals (Turner et al., 2005) and animal
performance such as weight gain depends
onit (Lazzaro, 2001). Thisasoreflectedin
the weight gain of the animals recorded in
thisstudy as sheep placed on BLSCT silage
with highest blood glucose had the highest
weight gain.

The serum protein concentration indicates
the balance between anabolism and
catabolism in the body. However, therange
of serum protein obtained in animals fed
USCT, BLSCT and UBLSCT inthe present
study was within the normal range of 6 —
7.90 g/dL reported by Kaneko (1980). This
implied that the test diets were able to
supply adequate amount of protein needed
to maintain normal sesrum protein level.
The serum abumin values in this study
agreed with the report of Cole (1986). The
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higher concentration of serum abumin
observed in animals on USCT, BLSCT and
UBLSCT may be due to the higher
digestibility of crude protein observed in
these silages when compared with that of
control silage. The serum urea
concentration is closely associated with the
breakdown and de-amination of protein in
the rumen and the rate of ammonia
utilization for bacterial protein synthesis.
According to Kaneko (1980), anincreasein
the serum urea level may reflect an
accelerated catabolism rather than a
decrease in urinary excretion. The higher
concentration of serum urea in all
treatments except control silagewasin line
with the findings of Dass et al. (1996) who
reported that, supplementation of the basal
diet of buffaloes with non-protein nitrogen
compounds resulted in higher serum urea
concentrations. However, the values fall
within the normal range of 80-200 mg/L
(Kaneko, 1980) and implied that
supplementation with non-protein nitrogen
source had positive effect on blood urea
concentration.

Conclusion

Sugarcane top treated with urea, broiler
litter or their combination improved the
performance, digedtibility and also gave
normal haematological and serum
metabolites of West African dwarf sheep. It
is therefore concluded that sugarcane top
treated with 2% urea or 45% broiler litter or
their combination ensiled for 42 dayscan be
fed to ruminants during the dry season
without any detrimental effect on the
animals.
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