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Abstract

Nigeria as an agricultural country generates a large tons of crop residues. Crop residues and by-products could
result in environmental burden or pollution if not recycled or consumed by livestock. Efforts are being geared
towards harnessing crop residues or by-products into animal feed. An on-farm experiment was conducted to
investigate if fermentation and/or enzyme supplementation would improve the growth response of locally-reared
rabbits. The weaner rabbits of similar age were sourced locally and were randomly distributed to groups. The
animals were fed ad libitum with commercial basal diet but each treatment group was daily supplemented with
20 g of wheat bran, fermented wheat bran, fermented and enzyme-treated wheat bran, fermented wheat bran and
fermented and enzyme-treated cowpea husk accordingly in a completely randomized design. Specific contrasts
were also performed. Fermented cowpea husk improved (P<0.05) body weight (day 21) and body weight gain of
experimental animals compared with the control group. Other treatments were statistically similar to the control
group. The fermentation process improved body weight of experimental animals fed wheat bran diets. The
fermentation process enhanced feed intake of experimental rabbits fed wheat bran over the animals fed
unfermented wheat bran. Enzyme supplementation improved feed intake of the animals fed wheat bran-based
diets. The small intestine of rabbits fed control diet showed normal mucosal layer with normal glands without
inflammation (slender arrow), the villi appeared normal (white arrow). The small intestinal photomicrographs of
rabbits fed fermented wheat bran-based diet showed mild necrosis and glandular degeneration (black arrow),
and the circular muscle layer was normal (grey arrow). The photomicrographs of rabbits fed a fermented
cowpea husk-based diet showed normal central venules. The study concluded that fermented cowpea husk could
boost rabbit production.
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Description of Problem

Nigeria as an agricultural country
generates a large tons of crop residues. Crop
residues and by-products could result in
environmental burden or pollution if not
recycled or consumed by livestock. Efforts are
being geared towards harnessing crop residues
or by-products into animal feed (1, 2, 3).
Rabbit production in Gashua, Northeastern
Nigeria is still at the household levels. The
agro-pastoral area is one of the poor areas in
Northeastern Nigeria, ravaged by the incidence
of insurgency and malnutrition. Rabbit
production could boost the income of the
farmers and could help improve human
nutrition in the areas. However, the cost of

feeding is an important constraint. Gashua lies
at 339 m above sea level and considered to
have a desert climate. The average annual
temperature is 26.7 °C and rainfall is 404 mm
(4). The climate conditions in Gashua could
only support the growth of a few crops such as
corn, millet, peanut, and cowpea (5).

Kabir et al (6) earlier reported that New
Zealand White had improved litter size (at
birth and weaning) while Chinchilla breed had
advantage of individual weight at birth,
weaning, milk yield and mothering capacity.
The authors however, concluded that cross
breeding between Chinchilla and New Zealand
White, regarding the use of sire and dam breed
to exploit non-additive genetic variance.

199


https://www.ajol.info/index.php/tjas

Isaac et al

However, the present study was mainly
designed for finding non-conventional feed
ingredient for rabbit in an on-farm situation, in
order to reduce cost animal protein production,
especially rabbit which is one of the best meat
globally (7,8,9).

Rabbits can be fed grain-free diet or
forages (10). Studies have been conducted to
seek alternative feed ingredients mainly to
reduce the cost of production for rabbits.
Adedeji et al. (11) fed different levels of
Leucaena leucocephala leaf meal to rabbit to
assess its effect on their growth performance
and observed that increase in the level of
inclusion beyond 10% depressed feed intake,
feed conversion efficiency, final body weight
as well as the average body weight gain. Koura
et al. (12) observed that good performance can
be obtained for growing rabbit fed diets
containing 10% legumes pod shells. The
authors further reported that diet with cowpea
pod shells showed good performances of
rabbits in terms of growth performance (dry
matter nutrient and intake, digestibility and
body weight gain.

The importance of cowpea shells also
include the possibility of being stored during
the period of scarcity or off-season. In
addition, the use of cowpea husks and other
straws, by-products and agriculture wastes
could be fed to animals to reduce their cost of
production (13, 14) as well as reduce hazards
of environmental pollution arising from
indiscriminate burning or dumping of such
straws, by-products or agricultural wastes.
Literature is not informative about the use of
processed cowpea husk ((Vigna unguiculata
L.Walp) on the growth performance of rabbits
in Gashua, Northeastern Nigeria. It was
therefore hypothesized that replacing wheat
bran with indigenously processed cowpea husk
could reduce the cost of rabbit production
without any adverse effect on growth
performance, health and intestinal integrity of
rabbits.

Materials and Methods

The protocol was as approved by
Institutional Animal Care and Use Ethics of
the Federal University, Gashua, Nigeria in
accordance with Animal Care and Welfare
Guidelines. An on-farm experiment was
conducted to investigate if fermentation and/or
enzyme supplementation would improve the
growth response of locally-reared rabbits.
Thirty cross bred (Chinchilla x New Zealand
White) weaner rabbits of similar age (6 weeks
old) were sourced locally from two sources
and their ages were determined from the
farmers’ record. They were randomly
distributed to groups. Rabbits were housed as a
group. There were nine animals per pen with
three replicates per treatment. The animals
were fed ad libitum with commercial basal diet
but each treatment group was daily
supplemented with 20 g of wheat bran,
fermented wheat bran, fermented and enzyme-
treated wheat bran, fermented wheat bran and
fermented and enzyme-treated cowpea husk
accordingly. The flow chart for the traditional
fermentation of wheat bran and cowpea husk is
shown below:

Wheat bran/cowpea husk

!

Sorted to remove stones and other dirt

Soaked for 48 hours under air-tight plastic
containers

'

Air-dried under room temperature

Fermented wheat bran/cowpea husk

One hundred grams of the readily available
commercial enzyme used in this experiment
contained 10 g of Pueraria tuberose, 5 g of
Hemidesmus indicus, 10 g of Phyllanthus
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niruri, 10 g of Aegle mermolos, 10 g of
Woodfordia fructicosa, 10 g of Terminalia
chebula, 15 g of Andrographis paniculata, 4 g
of Trachyspermum ammi, 4 g of Pimpinella
anisum, 2 g of Zingiber officinale, 5 g of
Boerhaavia diffusa, and 5 g of Eclipta alba,
fortified with lipase, protease, xylanase and
actobacillus acidophilus. The experimental
layout is:

Diet 1 = wheat bran-based diet

Diet 2 = fermented wheat bran-based diet

Diet 3 = fermented and enzyme-treated wheat
bran-based diet

Diet 4 = fermented cowpea husk-based diet
Diet 5= fermented and enzyme-treated cowpea
husk-based diet

The body weight gain and feed efficiency were
determined from the weekly body weight and
feed intake. Rabbits in each group were
sacrificed and livers and intestines were
excised separately according to the group for
histological study. Each liver and intestine
according to group was preserved in universal
bottles and fixed in 10% buffered formalin
solution until they were analyzed for histology.
The tissues were observed and cut into small
pieces of about 4 mm. The tissues were
processed with tissue processor (Leica TP
1020) and dehydrated by passing them through
different reagents. The tissues were eventually
placed in wax baths. Having sectioned the
tissue appropriately, labelled, dried and stained
accordingly (15, 16). Blood samples were
harvested and taken to the General Hospital,
Gashua for laboratory analyses. The blood
samples were analyzed for glucose, total
protein, albumin ALP, total bilirubin,
conjugated bilirubin and creatinine. The design
of the experiment was completely randomized.
Data were analyzed in a one-way analysis of
variance using the general linear model of SAS
and specific contrasts. Where significant
differences existed, Tukey’s test was used to
separate the means.

Results and Discussion

Fermented cowpea husk significantly
improved (P<0.05) BW (d21) and BWG of
experimental animals compared with the
control group (Table 2). Other treatments were
statistically similar to the control group.
Rabbits on Diets 3 and 4 had improved
(P<0.05) feed intake compared with the control
group. Feed efficiency was significantly higher
(P<0.05) for the experimental animals on Diet
4. The fermentation process significantly
improved BW of experimental animals fed
wheat bran diets. However, enzyme treatment
did not complement BW in experimental
animals fed wheat bran diets. Fermented
cowpea husk significantly enhanced BW and
BWG of experimental animals compared with
fermented and enzyme-treated wheat bran. The
addition of enzyme did not significantly
improve BW and BWG of cowpea husk-fed
animals. The fermentation process enhanced
feed intake of experimental rabbits fed wheat
bran over the animals fed unfermented wheat
bran. Enzyme supplementation significantly
improved feed intake of the animals fed wheat
bran-based  diets. However,  enzyme
supplementation reduced feed intake of rabbits
fed cowpea husk-based diets. Feed efficiency
was higher (P<0.05) for rabbits fed fermented
cowpea husk compared with those fed
fermented and enzyme-treated wheat bran.
Feed efficiency was significantly better for
rabbits fed fermented and enzyme-treated
cowpea husk compared with fermented
cowpea husk.

No significant difference was observed
for glucose, total protein, aloumin ALP, total
bilirubin and creatinine among the treatments
(Table 3). Fermented wheat bran and
fermented cowpea husk and fermented and
enzyme-treated cowpea husk depressed
(P<0.05) urea content of the experimental
animals. When compared with the control
group, fermented and enzyme-treated cowpea
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husk reduced (P<0.05) conjugated bilirubin of
the experimental animals.

Figure 1 shows the photomicrographs of
livers of weaner rabbits fed processed wheat
offal and cowpea husk-based diets. The
photomicrograph of the liver from the wheat
offal-based diet (control diet) showed normal
central venules without congestion (white
arrow). The photomicrographs of rabbits fed
fermented wheat bran-based diet (b) showed
normal central venules without congestion
(white arrow) and the sinusoids appeared
normal and not infiltrated. The
photomicrographs of rabbits fed fermented and
enzyme-treated wheat bran-based diet (c)
showed mild congestion of the portal vein
(white arrow). The photomicrographs of
rabbits fed a fermented cowpea husk-based
diet (d) showed normal central venules without
congestion (white arrow), and the sinusoids
appeared normal and not infiltrated. The
photomicrographs of rabbits fed fermented and
enzyme-treated cowpea husk-based diet (e)
showed fatty degeneration, normal central
venules without congestion (white arrow), the
sinusoids appeared normal and not infiltrated
(slender arrow).

The intestinal photomicrographs of
rabbits fed wheat offal-based diet (a),
fermented wheat bran-based diet (b),
fermented and enzyme-treated wheat bran-
based diet (c), fermented cowpea husk-based
diet (d) and fermented and enzyme-treated
cowpea husk-based diet (e) are presented in
Figure 2. The small intestine of rabbits fed
control diet showed normal mucosal layer with
normal glands without inflammation (slender
arrow), the villi appeared normal (white
arrow). The small intestinal photomicrographs
of rabbits fed fermented wheat bran-based diet
showed mild necrosis and glandular
degeneration (black arrow), and the circular
muscle layer was normal (grey arrow). The
intestine of rabbits on fermented and enzyme-

treated wheat bran-based diet indicated glands
with moderate necrosis and degeneration (red
arrow), the submucosal layer was moderately
infiltrated by inflammatory cells. Rabbits on
fermented cowpea husk-based diet revealed the
submucosal layer was moderately infiltrated by
inflammatory cells (blue arrow) and the
circular muscle layer was normal (red arrow).
The experimental rabbits on fermented and
enzyme-treated cowpea husk-based diet
showed a normal mucosal layer with normal
glands without inflammation (slender arrow),
the villi appeared normal (white arrow), the
submucosal layer was moderately infiltrated by
inflammatory cells (blue arrow) and the
circular muscle layer was normal (red arrow).

Tekle and Gebru (17) reported a higher
intake of organic matter, crude protein and
acid detergent fibre of cowpea haulms than in
groundnut haulm. However, body weight and
body weight gain were similar between goats
supplemented in both groups but were higher
than the control group. Oduguwa et al. (18)
earlier reported on the cowpea husk fermented
with either Rhodotorula oligosporus or
Saccharomyces cerevisae. Adeloye (19)
reported that cowpea husk was well received
by goats and thus improved their growth
performance. Pagrut et al (20) also reported
that fermented cowpea husk improved final
and body weight gain of weaner rabbits,
although the fermentation process adopted in
the present study is different from the method
adopted by Pagrut et al (20). However, there
seem to be none or little research on the
influence of cowpea husk on liver and
intestinal histology of weaner rabbits, hence,
the present study seems to suffer comparison
with prior findings in this regards. It can be
said that the serum biochemical results
indicated a normal nutritional status for
healthy rabbits which agrees with the previous
findings of Pagrut et al (20).
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Table 1: Ingredient composition of the experimental diet

Ingredients Proportion (g/kg)
Corn 520.3
Soybean 210.2
Premix! 25

Salt 5.0
Limestone? 10

Bone meal 12.5

Wheat offal* 237.0
Methionine 25
Analyzed nutrients

Metabolizable energy 2600 Kcal/Kg
Crude protein (%) 16.82

Ether extract (%) 7.56

Crude fibre (%) 13.01
Calcium (%) 1

Available phosphorus (%) 04

'Vitamin-mineral premix was formulated to supply the following at 2.5 grams per kilogram of diet: 11 025
IU of vitamin A; 3528 IU of vitamin D; 33 IU of vitamin E; 0.91 mg of vitamin K; 2.21 mg of thiamin;
7.72 mg of riboflavin; 55 mg of niacin; 18 mg of pantothenate; 5 mg of vitamin B-6; 0.22 mg d-biotin; 1.10
mg of folic acid; 478 mg of choline; 0.03 of vitamin B-12; 75 mg of Zn; 40 mg of Fe; 64 mg of Mn; 10 mg
of Cu; 1.85 mg of I; and 0.30 mg of Se

“Contained 22% calcium and 18.7% phosphorus

*Diet 1 = wheat bran-based diet; Diet 2 = fermented wheat bran-based diet; Diet 3 = fermented and
enzyme-treated wheat bran-based diet; Diet 4 = fermented cowpea husk-based diet; Diet 5= fermented and
enzyme-treated cowpea husk-based diet
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Figure 1: Liver photomicrographs of weaner rabbits fed wheat offal-based diet (a), fermented
wheat bran-based diet (b), fermented and enzyme-treated wheat bran-based diet (c), fermented
cowpea husk-based diet (d) and fermented and enzyme-treated cowpea husk-based diet (e), mg
x100

Figure 2: Intestinal photomicrographs of weaner rabbits fed wheat offal-based diet (a), fermented
wheat bran-based diet (b), fermented and enzyme-treated wheat bran-based diet (c), fermented
cowpea husk-based diet (d) and fermented and enzyme-treated cowpea husk-based diet (e), mg
x400
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Conclusion and Applications

1. The serum biochemistry data obtained in
the present study suggest that the test 4.
ingredient were not deleterious to the
experimental animals, having shown a
normal nutritional status for healthy
rabbits. 5.

2. The liver and intestinal architecture of the
experimental animals fed fermented and
enzyme-treated cowpea husk was normal. 6.

3. Fermented cowpea husk was well
received by the animals, having shown
not negative impact on blood chemistry,
histology and performance.

4. Fermentation and addition of enzyme
improved feed efficiency of the
experimental animals.
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