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Abstract: This study was conducted with sixty hybrid (Chinchulla and New Zealand white) weaner rabbit of
5 weeks old to determine their response to graded levels of raw Bambara groundnut (Vigra subterranean (L.)
Verde) Offal (BGO) diets. The groups were randomly assigned to five diets in a Completely Randomized Design
(CRD) experiment. Treatment groups were designated as treatments 1-5. There were twelve rabbits per treatment
and each treatment was replicated three times with four rabbits per replicate. The inclusion level of Bambara
Groundnut Offal (BGO) n the diet was 0, 5, 10, 15 and 20%, respectively. And the experiment lasted for eight
weeks, parameters measured were final live weight, weight gain, feed and protein intake, feed conversion ratio,
Protein Efficiency Ratio (PER), feed cost and carcass quality. The result of the experiment showed that there
were significant (p<0.05) differences in daily feed mtake, protein intake, protem efficiency ratio, dressed
percentage and intestinal weight. Rabbits fed 15% BGO diet had numerically higher daily weight gamn (25.10 g),
final live weight (2.18 kg, better Feed Conversion Ratio (FCR) of 3.26, Protein Efficiency Ratio (PER) of 3.43 and
lowest cost per kg live weight gain (N100) than rabbits fed other graded levels. Increase in the inclusion level
of BGO 1n the diets resulted in a sigmficantly (p<t0.05) increase in the total feed cost. It was concluded that

weaner rabbits could be fed 15% BGO diets to enhance daily weight gain and final live weight.
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INTRODUCTION

Rabbit has been identified as a source of animal
protein (Amaefule et al., 2004). Rabbit is a cheap source
of low cholesterol white meat that takes very reduced cost
to produce (Lukefahr and Cheeke, 1991). The rising cost
of feeding farm ammals occasioned by the rising cost of
cereal grain, maize to be precise have caused many
farmers to resort to rabbit production to bridge the wide
gap between demand and supply of ammal protein
(Cheelee, 1987). Rabbits are highly prolific animals with
short gestation period and can thrieve well on cheaper
and available alternative feeds such as bambara
groundnut offal diet (Emenalom and Udedibie, 1998).
These attributes have positively projected the production
of rabbit. Rabbit has small body size which malkes it
suitable for backyard rearing and freely accepted for
consumnption by any family. The availability of ammal feed
is one of the greatest constraints of the livestock industry
in Nigeria (Tewe, 1997). There is also the stiff competition
between human beings in Nigeria and monogastric
amimals for available conventicnal feeds stuffs like maize,
soybean and Groundnut Cake (GNC) (Agunbiade et al.,

2001). This has resulted m high cost and at times, poor
quality of feed sold to farmers (Theukwumere et af., 2002).
There is therefore need, to source for alternative energy
and protein sources that have no direct use by man and
which also has no immediate industrial use. Bambara
groundnut offal satisfy these qualities and has been
found a good protein source.

Bambara groundnut is grown mainly in Enugu,
Ebonyi and other Middle Belt areas of Nigeria. The seeds
are milled to obtain okpa that 1s human food. The offal
(waste from seed milling is available throughout the year
and very cheap).

Bambara groundnut offal, a byproduct food 1s
discarded after obtaming the flour. It could constitute
environmental hazard if no use is found for it The
objective of this study was to determine the response of
weaner rabbits to diets containing graded levels of raw
Bambara groundnut offal.

MATERIALS AND METHODS

The study was carried out in the Rabbit Unit of the
University of Port Harcourt Teaching and Research Farm.
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Port Harcourt lies between latitude 6° and 8° South and
longitude 9° and 6° West and situated in the Southern
boundary of the humid zone. Mean amnual rainfall in the
area 18 5500 mm, lasting from March to October. Mean
daily temperature during the wet season is 24°C with mean
relative humidity of 96%. The diy season lasts from
November to February with mean daily temperature
ranging from 25-32°C and mean relative humidity of
15-35°C. Bambara groundnut offal purchased from Enugu
while other feed stuffs and rabbits were bought from local
markets in Port Harcourt.

Housing: The rabbits were housed in a 3-tier rabbit cage
which had a total of 5 hutches, of 12 rabbits per hutch.
The cages which were located inside the rabbit building
equipped with good ventilation through windows finished
with wire gauze. Each hutch unit (100x40x40 cm),
accommodated two rabbits, partitioned with wood and
wire mesh and fitted with alummium drinkers and feeders
(15%10%10 em).

Management of experimental animals: Sixty weaner
rabbits of mixed sexes were used. They were a hybrid of
Chinchilla x New Zealand White. Two rabbits were
housed in a hutch unit. The rabbits were fed the
experimental diet (Table 1) and feed and water were given
ad libitum durng the experimental period. Equal
quantities of supplemental forages (Centrosema
Pubescence, Aspilia Africana and Panicum maximum)
were also provided (Amaefule ef of., 2004). The rabbits
were given coccidiostat and dewormed before the start of
the experiment.

Experimental diets: Five experimental diets were
formulated using graded levels of raw bambara groundnut
offal. The mclusion levels were 0, 5, 10, 15 and 20% 1n
treatment 1-5, respectively. The bambara groundnut offal

Table 1: Percentage commposition of the diets of graded levels of raw bambara

groundnut oil
Inclusion level (90)

Feed stuff’ 0 5 10 15 20

Rambara offal 0.00 5.00 10.00 15.00 20.00
Fish meal 2.00 2.00 2.00 2.00 2.00
Maize offal 54.50 49.50 44.50 39.50 34.50
Saybean meal 10.00 10.00 10.00 10.00 10.00
Wheat offal 10.00 10.00 10.00 10.00 10.00
Palm kernel meal 20.00 20.00 20.00 20.00 20.00
Bone meal 3.00 3.00 3.00 3.00 3.00
Vitamin premix 0.25 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25 0.25
Total (®9) 100.00  100.00 100.00 100.00 100.00

Premix supplied A 200000 IU, Vit. D; 400000 IU, Vit. E 8.00 g, Vit. K
0.40 g, Vit. By, 0.32 g, Vit. B, 0.96g, Vit 60.56 g, Vit C 2400 mg, Vit.
By; 400 g, Folic acid 0.16 g, Biotin 8 mg, Choline 48 g, Ca pantothionate
1.60 g, Mn. 16 mg, Fe 8 mg, Zinc 7.20 g, Copper 0.32 g, Iodine 0.25 mg
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replaced part of maize in the diet as shown in Table 1. The
diets were fortified with bone meal, vitamin premix and
salt.

Experimental design and data collection: The
experimental design was a Completely Randomized Design
(CRD) with model:

Yu:}.LJreu
Where:
Y, = General observation
P = Overall mean
T, = Treatment effect
g; = KHxperimental error

The rabbits were fed ad Ilibitum and any left-over
was recorded. The rabbits were weighed at the start of the
experiment and subsequently on a weekly basis.
Parameters measured were weight gain, feed intake, feed
conversion ratio, protein intake and protein efficiency
ratio. Weight gain was calculated by subtracting initial
live weight from final live weight, feed intake was
determined by dividing the daily feed consumed by the
rabbits. Weighing of rabbits was on individual basis and
took place in the morming (8.00-9.00 a.m.) each week. Feed
conversion ratio was determined by dividing feed intake
by weight gain. Protein efficiency ratio was calculated as
weight gain divided by protein intake while cost per kg
weight gain was calculated as Feed Conversion Ratio
(FCR) x cost/] kg feed.

Chemical and data analysis: The proximate composition
of the diets was determined according to methods of
AOAC. The data collected were subjected to Analysis of
Variance (ANOVA) as described by Steel and Torrie.
Differences between treatment means were separated
using Duncan multiple Range Test. Data in percentage
were subjected to Arcsine transformation before ANOVA.

RESULTS AND DISCUSSION

The percentage composition of the diets of graded
levels of raw Bambara Groundnut Offal (BGO) 1s shown in
Table 1 while the proximate composition of Bambara
Groundnut Offal (BGO) diets composed of graded levels
of raw Bambara groundnut offal are shown in Table 2. Tt

Table 2: Proximate composition of diets composed of graded levels of raw
Bambara Groundnut Offal (BGO)

Comp osition %o 5% 107% 15% 20%  BGO
Dry matter 90.90 9018 9134 90.24 89.78 86.10
Crude protein 15.63 1540 1364 1365 17.23 1922
Crude fibre 9.30 9.95 975 10.15 10.30 5.40
Esther extract 2.55 2.70 3.85 3.70 2.25 2.36
Crude ash 8.85 9.95 9.65 9.60 8.75 2.00
Nitrogen fiee extract 54.57 5218 5445 5314 51.25 5712

BGO = Bambara Groundnut Offal
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Table 3: Performance of weaner rabbits fed graded of raw bambara groundnut offal

diets
Parameters 0% 5% 10%% 15% 20% SEM
Initial live weight (g) 89.50 102.08 91.67 10833 10040 921
Final live weight (kg) 078 0.82 0.93 1.18 093 013

Daily weight gain (g) 1239 1276 1499 1916 1472 226
Daily feed intake (g) 4864 49.17 4628 4815 5032  2.57

PCR 393 4.26 3.14 2.56 385 193
Protein intake (g) 7.60° 7.58 6.30° 6.57 §68 1.23
PER 163" 1.68° 2.37% 2.92¢ 167+ 2.86
Cost/kg weight 128.16 135.53 96.95 76.55 11164 1850

gain (N)
Total feed cost (N) 1109.51° 1082.56" 1050.26° 1017.96" 985.58
“*Means in a row with different superscripts are significantly

has Crude Protein (CP) of 19.22% which is numerically
higher than a crude protein of 17.70% reported by
Amaefule ef al. (2004). The dry matter, crude fibre, ether
extract and crude ash contents were also numerically
lower than those reported by Ani and Okafor (2004).
These differences in proximate composition could be
attributed to differences in variety and processing (extent
of sieving to obtain the flour for human consumption).
The crude fibre composition of the BGO diets were
considered normal, reason being that rabbits could
tolerate crude fibre to a certain extent.

The performance of weaner rabbits to different levels
of bambara groundnut offal diet is shown in Table 3.
There were no significant (p=0.05) difference in final live
welght, daily weight gain, daily feed mtake, feed
conversion ratio and cost per kg weight gain. However,
there were significant (p<0.03) differences in protein
intake, protein efficiency ratio and total feed cost.

Rabbits fed 20% BGO diet had a sigmificantly (p<0.05)
higher protemn intake than the rabbits fed other diets.
Protein intake was similar among rabbits fed control and
5% BGO diet and also similar among those fed 10 and 15%
BGO diets. Rabbits fed control (0% BGO) diet had a
significantly (p<0.05) higher protein intake than those fed
10and 15% BGO diets. These differences in protein intake
among the rabbits fed the graded levels of BGO diets
could be due to differences in the crude protein content
of the diet (Table 2) and could be related to the pattern of
feed intake by the rabbits as shown in Table 3.

Total feed cost significantly (p<0.05) decreased with
mncrease in mclusion level of BGO in the rabbit diets. The
reduction in feed cost is expected to increase the farmer’s
mcome and profit from rabbit produced using BGO diets.
The results of this experiment agrees with that obtained
by Amaefule et al. (2004) with pullets fed graded levels of
raw bambara groundnut offal diets which stated that the
inclusion significantly (p<<0.05) reduces the feed cost.

The carcass and organ characteristics of rabbits fed
graded levels of raw bambara groundnut offal diets are

Table 4: Carcass and organ characteristics of weaner rabbits fed graded levels of
raw bambara groundnut offal diet

Parameters 0% 5% 10% 15% 20% SEM
Dressed weight (%0)  42.50 40.98 41.27 47.62 38.98 322
Heart (%) 6.63 5.93 4.35 6.37 4.42 1.08
Kidney (%0) 797 8.38 7.56 6.63 7.56 6.47
Liver (%) 13.95 14.06 14.45 13.91 14.38 3.01
Spleen (90) 228 2.68 2.55 1.57 2.29 112
Head (%) 32.03°  33.66° 29.41°" 22.95° 36.89° 3.54
Tail (%4) 7.49 8.44 7.71 8.79 8.37 2.66
Intestine (%) 37.13° 5424 52.65* 42.69* 51.46* 4.15

“*Means in a row with different superscripts are significantly different (p<0.05);
SEM = Standard Error of Mean

shown in Table 4. There was no significant (p<0.035)
difference among the rabbits fed the control (0% BGO)
and bambara groundnut offal diets in percent dressed
weight, heart, kidney, liver, spleen and tail. This suggests
that the anti-nutritional factors that the raw bambara
groundnut offal contained was well tolerated and handled
by the rabbits. However, rabbits fed 20% BGO diets had
a sigmficantly (p<0.05) bigger head then those fed 15%
BGO diets and also a significantly bigger intestine (small
+ large intestine) than those fed the control diet. The
differences in the weight of head and mtestine among the
rabbits fed control and BGO diets could be due to
individual differences inherent among the rabbits.

CONCLUSION

The result of this study has shown that BGO 1s a
valuable feed ingredient for rabbits which could be fed at
15% inclusion level in rabbit’s diet to enhance daily
weight gain, final live weight and reduced cost of
production.
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