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ABSTRACT: Thirty mixed sex cross breeds (chinchilla x California x New Zealand) weaner rabbits aged 4 weeks
old were used to evaluate the effect of graded levels of browse forage (Balanites aegyptiaca) leaves inclusion in
the diets of growing rabbits on growth performance and nutrient digestibility of weaner rabbits. Five diets were
formulated, treatment 1 (control), 2 3 4 and 5 in which Groundnut haulm was replaced with Balanites aegyptiaca
at 0%, 5%, 10%, 15%, and 20% respectively. The rabbits were allotted to the five treatments (T4, T2, T3, T4, and
T5) with two rabbits per replicate and six rabbits per treatment in a randomized complete block design. The
rabbits were fed with the experimental diets and clean drinking water ad libitum for experimental period of eight
weeks (56 days). All the parameters under observation showed significant (P<0.05) difference among the
treatment groups. In conclusion Balanites aegyptiaca leave meal can replace groundnut haulm without adverse
effect on the rabbits.
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INTRODUCTION

There is global awareness on the shortage of animal protein supply in the tropics (Adekunle and Ajani, 1999).
The production of ruminants such as cattle, sheep and goats have not been able to bridge the gap because of their
long production intervals, feed shortage, poor genetic make - up and disease incidence among other factors.
Ayinde and Aromolaran (1998) reported that there has been continuous rise in the cost of production of cattle,
sheep, goats and poultry and implored researchers to explore the potentiality of alternative feeds for livestock
feeding. Now, there has been rising awareness on the virtues of rabbit production in developing countries as a
means of alleviating world’s animal protein shortage. Taiwo et al. (2005) attributed this to several advantages of
rabbit over other livestock in the tropics and advocated its increased production in Nigeria. However, Ayinde and
Aromolaran (1998) showed that feed accounted for 65.75% of the total cost of rabbit production and
recommended research into alternative and cheaper feeds for rabbits in Nigeria.

Rabbits are highly prolific and have short generation intervals (Cheeke, 1999). Rabbit meat has high
biological value and contains with crude protein (21%), fat (10%), low cholesterol, low sodium (0.25 mg/g) and
higher proportion of linoleic and linolenic fatty acids (Cheeke, 1999). Rabbit grow rapidly and their growth rate is
comparable to that of broiler chicken (Rao, 1999). Despite these attributes of rabbits, their production has not
received the desired attention in the tropics. However, the adoption of proper nutritional strategies will greatly
enhance the productivity of rabbits.

Browses are important in providing nutrient to grazing ruminants in arid and semi-arid environments where
inadequate feeds are a major constraint for livestock production (Aganga and Tshwenyane, 2003). Tree fodders
maintain higher protein and mineral contents during growth than grasses, which decline rapidly in quality with
maturity (Shelton, 2004). Tree fodders are important source of nourishment for grazing ruminants and as
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supplements to improve the productivity of herbivores fed on low quality feeds. Browse forages form part of the
complex interactions between plants, animals and crops (Aganga and Tshwenyane, 2003), the positive aspect of
which is to help balance a plant-animal-soil ecosystem from which there is sustainable source of feeds (Devendra,
1994).

Balanites aegyptiaca is a species of tree growing in different ecological conditions. It can thrive well in areas
with 100 to 1000 mm annual rainfall and mostly distributed in semi arid and arid zones of tropical Africa (Von
Maydell, 1983). This specie of tree is available in the Northern part of Nigeria with highest number in the
Northeastern Nigeria. Balanites aegyptiaca have been reported to have anti-inflammatory and analgesic,
anthelmintic, antioxidant, antidiabetic, antinoceptic, hepatoprotective, antibacterial and larvicidal activities in
animals (Dubey et al.,, 2011). Balanites aegyptiaca like Acacia Senegal (Diallo, 1997) and A. nilotica (Tybirk, 1989)
shows a synchronization between male (internal stamina cycle) and female phase (Ndoye et al., 2004). Balanite
saegyptiaca being a browse plant have been reported to improve the feeding potential of ruminant animals in the
semi arid (Njidda and Ikhimioya, 2010). Therefore, the objectives of this Research is to evaluate the growth
performance and nutrient digestibility of weaner rabbits fed graded levels of inclusion of Balanites aegvptiaca as a
replace for ground haulm in the diets

MATERIALS AND METHODS

The study was carried out at the Rabbitry unit of the Department of Animal science, Faculty of Agriculture,
Bayero University Kano, Nigeria. Thirty healthy (Chinchilla) weaner rabbits were purchased locally from the local
market. Rabbit were randomly allotted to five dietary treatment groups with six rabbits per treatment and three
replications per treatment in a completely randomized design. Balanites aegyptiaca leaf meal was fed at 0, 5, 10,
15, and 20% levels in the ration for treatment 1 (control), 2, 3, 4 and 5 respectively. The experimental diets and
clean drinking water were provided ad libitum. The experiment lasted for eight weeks (56 days) in a randomized
complete block design (RCBD). The ingredient composition of the experimental diets is presented in Table 1 and
proximate composition of the experimental diets in Table 2. All data collected were subjected to analysis of
variance (ANOVA) of completely randomized design. Significant difference (P<0.05) among treatment means were
determined by the least significant difference (LSD) as outlined by Steel and Torrie (1980).

RESULTS AND DISCUSSION

Proximate composition of the experimental diet of weaner rabbit fed graded level of Balanites aegyptiaca
leaves is showed in table 2. The values of crude fibre (CF), acid detergent fibre (ADF), neutral detergent fibre (NDF)
and dry matter (DM) digestibility were higher in treatment 3. The ether extract (EE) levels (4.49 to 6.35%) increased
with increase in level of Balanites aegyptiaca leaves in the diets. The EE indicates the fat contents of the
experimental diets. The crude protein content (CP) ranged from (16.28-17.86%) treatment 1 (control) showed the
highest and followed by treatment 5 (20%) inclusion level of test ingredients. The value obtained for CP in this study
is adequate for growing rabbits (Saleh et al., 2014). This is also similar to work of Njidda and Isidahomen (2010).
The crude fibre levels of the diets ranges (28.42 - 30.09%) were higher than the 25% recommended by Irbeck
(2001) for growing rabbits though higher levels in this study. The fat component of the diets as ether extract values
were lower than the range (20-25%) fat levels recommended for young rabbits by Irlbeck (2001). The dry matter
content of the diet was observed to be higher in all the treatments with the highest value in T3 (90.75%). The ADL
values ranged from (5.16 to 6.26%). The values were much lower than those reported by Okoli et al. (2003) for
southeastern browses of Nigeria. The values for NDF were observed to be higher in T3. The NDF values are however
lower compared to the values reported by Njidda (2011) for semi arid browse forages. The Growth Performance and
nutrient digestibility of rabbit fed the experimental diets are showed in table 3. Reduced growth performance was
observed in diet B (5%, Balanite aegyptiaca leaves) and this may be due to decrease in dietary fibre as reported
also by Osakwe et al. (2008) who used cassava peel as replacement for maize. The mean weight gain recorded in
this study showed significant (P<0.05) difference among the treatment groups. The result obtained from this study
can be compared favourably with the reports of Agunbiade et al. (1999) and Schiere (1999). The increased mean
weight gain of rabbits fed diet C (10%), D (15%), and E (20%) over those fed diet A (0%) and B (5%) respectively,
could be attributed to the favorable effect of fibre, termed a “ballast” effect (Colin et al., 1976). DMI in this study
showed significant (P<0.05) difference among the treatment groups. The value ranges from 64.40 to 83.03 g/day
is higher than the findings of Abubakar et al. (2006) who reported a DMI range of 60.95 to 70.22 g/day for weaner
rabbit fed varying levels of spent sorghum residue in diets. The variation may be as a result of the different test
ingredients used for the studies. The crude protein digestibility (CPD) showed significant (P<0.05) difference among
the treatment groups. Treatment C and D were generally higher (77.28 to 79.92%) further confirming the assertion
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that protein in concentrate diet (De Blas et al., 1981) and in forage, Cheeke et al. (1987) are efficiently utilized by
rabbits. Onifade et al. (1993) made similar observation. The crude fibre digestibility (CFD) indicates significant
(P<0.05) difference among the treatment groups. Treatment B showed the higher value .the values (64.75 -
75.02%) is higher than the value (56.13 to 68.15%) reported by Jegede et al. (2008) for growing rabbits fed diets
containing malted sorghum sprout but higher than the result (25.48 to 26.19%) recorded by Murin et al. (2002)
when maize was replaced with sorghum in the diets of growing rabbits. The variation is attributed to the test
ingredients. Ether extract (EE), ash, acid detergent fibre (ADF), neutral detergent fibre (NDF) and Acid detergent
lignin (ADL) all showed significant (P<0.05) difference among treatment groups. The EE, ADF, NDF and ADL showed
higher value in treatment C (10%) inclusion level of test ingredients. This indicates that inclusion level at 10%
favour digestibility of the parameters mentioned above and it could be due to fact that digestibility of feed is
influenced not only by its own composition but also by the composition of other feed consumed with it which is in
line with the findings of Mc Donald et al. (1995).

Table 1 - Percentage composition of the experimental diet.

Diets Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Parameters
White maize 37.35 37.35 37.35 37.35 37.35
Groundnut cake 15.00 15.00 15.00 15.00 15.00
Ground haulm 20.00 15.00 10.00 5.00 0.00
Maize bran 10.00 10.00 10.00 10.00 10.00
Fish meal 5.00 5.00 5.00 5.00 5.00
Balanite aegyptiaca 0.00 5.00 10.00 15.00 20.00
Wheat offal 10.00 10.00 10.00 10.00 10.00
Bone meal 2.00 2.00 2.00 2.00 2.00
Salt 0.50 0.50 0.50 0.50 0.50
Premix* 0.15 0.15 0.15 0.15 0.15

Premix* (grow fast) Manufactured by Animal Care Service Consults Nigeria Ltd., Lagos, supplying the following per kg of premix; vitamin A =
32,000,00 IU, vitamin B3 = 640,000 IU, vitamin E = 2,000 IU, vitamin K = 800 mg, thiamine (B1) = 600 mg, riboflavin (B2) = 1600 mg,
pyridoxine (B6) = 600 mg, vitamin B12 = 4 mg, pantothenic acid = 2000 mg, folic acid = 200 mg, biotin = 8 mg, choline = 80 mg, antioxidant
=50 g, managanese = 32 g, zinc = 20 g, iron = 8 g, copper = 2 g, iodine = 0.48 mg, selenium = 80 mg and cobalt = 80 mg.

Table 2 - Proximate composition of the experimental diet of weaner rabbit fed graded level of Balanites aegyptiaca
leaves.

Treatments A (0%) B (5%) C (10%) D (15%) E (20%)

Parameters (%)

Dry matter 89.86 88.96 90.75 91.23 89.62
Ash 7.68 8.11 7.92 8.23 8.10
Crude protein 17.86 16.93 16.28 16.75 17.80
Ether Extract 4.49 5.62 5.87 6.18 6.35
Crude fibre 28.42 29.16 30.09 29.62 28.76
ADF 33.11 34.24 36.12 35.26 33.40
NDF 41.64 43.16 45.11 44.23 42.18
ADL 6.11 5.16 5.43 5.76 6.26

ADF-Acid detergent fibre, NDF-Neutral detergent fibre, ADL-Acid detergent lignin

Table 3 - Performance characteristics and Nutrient digestibility of weaner rabbit fed graded level of Balanites

aegyptiaca leaves.

Treatments A (0%) B (5%) C (10%) D (15%) E (20%) SEM
Parameters
Initial weight g/day 833.30 900.00 791.70 828.30 800.00 35.77
Final weight g/day 900.00¢ 858.30¢d 1016.70P 1266.702 1000.00 43.11*
Total weight gain (g) 66.70¢ -41.704 225.00° 438.302 200.00° 36.49**
Daily weight gain (g) 0.0529d -0.033¢ 0.1786P 0.34702 0.1587¢ 0.029*
DMI g/day 72.98ab 64.400 75.62ab 83.032 82.27a 7.089**
Nutrient Digestibility
Dry matter 90.502 65.22¢ 91.432 91.222 90.11° 0.972*
Ash 81.482 73.52 79.820 81.72a 76.82¢ 0.713*
Crude protein 74.17¢ 70.40¢ 77.28b 79.922 74.03¢ 0.811*
Ether Extract 94.59p 93.81°c 96.84a 96.952 94.97b 0.154*
Crude fibre 73.13b 75.022 69.12¢ 64.754 65.254 1.017%*
ADF 64.79p 54.944 63.11¢c 69.642 57.41e 1.261*
NDF 63.47¢ 55.33¢ 65.880 70.282 58.31d 1.239*
ADL 64.36° 54.284d 59.79¢ 67.932 54.814d 1.302*

ab.c.d gnd ¢ Means along the same row with different superscript arse significantly different (p<0.05) difference. ADF-Acid detergent fibre, NDF-

Neutral detergent fibre, ADL-Acid detergent lignin and SE-Standard error, ** mean highly significance and *mean significance
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CONCLUSION

Based on this study Balanites aegyptiaca, showed potentials to replace ground haulm without adverse effect
on the rabbits performance and nutrient digestibility. | recommend that research should be carry out on physiology
of rabbit fed Balanite aegyptiaca.
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