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ABSTRACT
The study was designed to access the reproduatifermance of breeder rabbits fed graded levelsrafge pulp

meal (OPM). The pulps were gathered, sun-driedraifidd prior to proximate analysis and feed forntiola. Four
experimental diets were formulated to supply 18uderprotein and 2600KcalME/kg of Metabolizable gyeDiet
1 was control, while OPM replaced maize at 20,a@] 60% for diets 2, 3, and 4, respectively. F¢4G), eight
weeks old rabbits (32 does and 8 bucks) of a cdogdsetween American chinchilla and Newzealand wiatibits
used for the experiment were weighed and distribuéo four groups with ten rabbits ( 8 does anbu2ks) .
Groups were randomly assigned to one of the foetady treatments in a completely randomized des\gimals
were raised under the experimental condition ws#iual maturity at five months. At sexual maturitpes and
bucks of the same treatment were crossed, doese#indthin thirty two (32) days. Four parities weobtained
during the experiment. Data collected were subgetteanalysis of variance and significant meansusdpd by
Duncan’s multiple range test. The rabbits did natywvsignificantly in their mean daily feed intaket liffered in
their mean weekly weight gain. Does on treatmeeitsdiad significant higher average litter sizeidhland average
litter size at weaning. Average litter weights athband at weaning were statistically similar. Trhertality was not
due to treatment effect. It was therefore conclutthedl orange pulp meal could replace 60% of maizbeé diets of

breeder rabbits without adverse effect on reprodeigterformance.
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INTRODUCTION

Rabbits are unique animals of small sizes with tsheneration interval, highly prolific, rapid grdwtate, and
genetic diversity and have the ability to utilizedges and agricultural by-products as a majoraiatponent [1].
They are raised to provide an alternative meanfan due to the short fall in production from othenventional

sources, like poultry, cattle, sheep and goats.

In animal production, feeding plays a vital roleatiaining the optimum productivity and quality pgrantity of
animal products [2]. Concentrates are vital ingeats for growth and production of rabbits, but tisisaffected
adversely due to the high cost of feed/feedstufigng to the stiff competition between man and ann{anostly

monogastrics) that feed highly from grains andsegds [3].

Considering the cost implication and the avail&pitif these feedstuffs, animal nutritionists hawe $or alternative
feedstuffs to enhance administration of good baldrfeed at relatively lower cost to rabbits andiporating agro-
by- products into animal diet is one way of solvihg problem of feed shortages and high cogtrofiuction in

Nigeria [4].

OPM has proven to be a unique energy source impahngal replacement of maize, sorghum and wheaalitits
ration [5]. It contains high level of energy amdngtto 3756.14KcalME/kg, minerals, and vitaminsthaall year
round availability, making it a unique product ieefling rabbits. With rabbits undergoing coprophaayl
cecotrophy (pseudo-rumination and gut fermentatiarjere large fibre substances are absorbed igtcdecum
and acted upon by special bacteria and enzymesalrgorbable nutrients like simple sugar, starchmesamino
acids, utilization of Orange pulp meal is advantageat pre-partum, partum and post-partum stagesoaluction
[5],[6]. There is dearth of information on the utilizatioharange pulp meal as energy source in breedetstrab
ration, therefore the study was designed to evaltla litter traits performance of breeder rabfats diets with

OPM as an alternative energy source.

MATERIALS AND METHODS
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Experimental site

The feeding trial was conducted in the Departmériromal Science Teaching and Research Farm, Usityeof
Calabar, Nigeria, while the chemical analysis wasdticted at the Central Laboratory of the Univgrsit Uyo,

Nigeria.

Processing of experimental material

Sweet orange wastes (mesocarp and endocarp) wexi@exb from local fruit juice processing industry Calabar
municipality of Cross River State, Nigeria. Theyravehunked into smaller pieces and sundried to &tore
content of 10-12%. The sun dried samples were dhilising a small local grinder and stored prior herical

analysis and feed formulation.

Proximate Analysis

Proximate analysis of the orange pulp meal anct¥perimental diets were carried out to determimdr fhroximate
composition [7]. The fractions determined were ¢hede protein, ether extracts, crude fibre, and akk Nitrogen

Free Extract (NFE) was determined as a difference.

Experimental Diets

Four experimental diets were formulated (Tableolyupply the crude protein value of 18% and a Maiaable
energy of about 2600kcalME/kg. Diet 1 was contrbilesorange waste (pulp) meal was used to replagiearat

20%, 40% and 60% levels for diets 2, 3 and 4, retspy.

Experimental Animals and Procedures

A total of forty (40) rabbits, ten (10) weeks oldoss breed New Zealand white x American chinchidlbbits
consisting of eight males and 32 females were @seth from a private farm in Calabar municipality fbe
experiment. The rabbits were weighed and randondgltyilduted into four groups of eight females ana tmales.
Groups were randomly distributed to one of the fexperimental diets described earlier and fed xuaematurity

at five months. Each treatment was replicated ¢hviith four females and one male. The animals virenesed
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individually in wooden cages of dimension 120x60uB0n a two tier hutch. Concentrates and water \peogided

in concrete crocks with equal quantity of experitaédiets (120g/animal) offered across the groups.

At sexual maturity, does were weighed and introdut® the bucks with the same treatment for matiiger
successful mating, males were returned to theivitidal cages and the mating dates recorded. Pnegrdiagnosis

was done by palpation and weight method. Does sgpplied wooden nesting boxes on day 25 of pregnanc

Data collected include feed intake and weight giining pregnancy and lactation, litter size andglts, still
births. Kindling rate = (humber of does kindleduhmber of does mated) x 100 and kitten mortality atays post

partum. Four parities were obtained and the exmarirnasted for 5 months.

The experimental design employed was the completeigomized design, data collections were subjettigtie
analysis of variance ANOVA procedures [7] and tignificant means separated using Duncan Multiplegea

Test.

Table 1: Composition of Experimental Diets

Levels of orange pulp meal

Ingredients 0% 20% 40% 60%
Maize 45.50 36.40 27.30 18.20
orange pulp meal - 9.10 18.20 27.30
Soybean 15.20 15.20 15.20 15.20
Wheat offal 25.00 25.00 25.00 25.00
Bone meal 3.00 3.00 3.00 3.00
Palm kernel cake 10.00 10.00 10.00 10.00
Salt 0.50 0.50 0.50 0.50
Lysine 0.20 0.20 0.20 0.20
Methionine 0.10 0.10 0.10 0.10
*Vitamin/mineral premix 0.50 0.50 0.50 0.50




94

95

96

97

98

99

100

101

102

TOTAL 100.00 100.00 100.00 100.00

Determined analysis
% Crude protein 18.06 18.00 18.00 18.02
ME(Kcal/kg) 2609 2601 2602 260

*Grower mineral premix containing the following pleg. Vitamin A, 8,0000001U; Vitamin D3, 1,600000I¥jtamin
E, 5,0001U; Vitamin K, 2,000mg; Thiamine, 1,500nRjboflavin B2 4,000mg; Pyridoxine B6, 1,500mg; Aatidant,
125g; Niacin,1,500mg; Vitamin B120mg; Panthotenic acids, 5,000mg; Folic acid,ns@0Biotin, 20mg; Cholin
chloride 200r, manganese, 80g; Zinc, 50g; iron,2Z0gn, 20g; copper, 5g; lodine 1.2g; Selenium, 2@0@obalt,
200mg

RESULTS AND DISCUSSION

Proximate composition of orange pulp meal and maize

The proximate composition of the orange pulp mektive to maize is presented to Table 2.

Maize contained higher percentage of crude prq@i05%) and fats (3.94%) relative to orange @6l60% and
1.67%, respectively), while the orange pulp wasesigp to maize in ash content. Maize and orange pudre
similar in their carbohydrate composition, whereeange pulp had the higher crude fibre content.6%8 Breeder
Rabbits have the capacity to effectively digestdils food, hence would utilise the high energyhef brange pulp

meal.

Table 2: Proximate composition of orange pulp and mize

Constituents (%DM) Orange pulp meal Maize
Crude protein 5.60 9.05
Crude fibre 9.60 2.52
Ash 3.90 1.74

Carbohydrate 80.23 82.75



Crude fat 0.67 3.94

Means are values of triplicate determination

103  Mineral composition of orange pulp and maize

104 Maize was richer in all the minerals (Table 3) ntoréd, except for iron where RM had superior value
105 (220.24mg/100g9) relative to maize. Prevalence efttird trimester pregnancy anemia has been atitiibto low
106 level of iron in the blood among animals. In thésearch, OPM was observed to have higher leveloof than
107 maize. The low contents of calcium and phospharubé OPM can be cover come by the dietary suppiéatiens

108 of these compounds.

Table 3: Minerals composition ofoPM and maize

Constituents (mg/100g) OPM Maize
Calcium 1.63 48.30
Magnesium 4.90 107.90
Sodium 1.53 59.20
Potassium 1.81 324.80
Iron 200.54 4.80
Phosphorus 14.54 299.60

Means are values of triplicate determination

109

110 Performance of breeder rabbits fed graded levels dDPM

111 The performances of breeder rabbits fed gradedd®i€OPM are presented in Table 4.
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The mean daily feed intake ranged from 74.21g iesdied 60% OPM diet to 77.59g in does on 20% OPa di
The variation in the mean daily feed intake was sighificant among the treatment groups. Non sigaift
differences in feed in take among the treatmergspg suggest general acceptability of the feedabpits. Animals
eat to satisfy the energy requirement; therefonmglaiities in the feed intake among the treatmewougs suggest
that the energy intake of the feed were adequat¢héorabbits during gestation and lactation peyiothe mean
daily feed intake observed in the experiment wghédii than the range (36.39-48.31g) reported bfof9abbits fed
cassava peels. The range (65-80g) reported bywa8]similar to findings of this research. Most aushreported a

range of 70-85g as the mean daily feed intake feedber rabbits.

Does placed on treatment diets had the high®si06) mean weekly weight gain relative to does giaon
control diet. Similarities in the mean weekly weigiain between rabbits fed 20% OPM diet and thosd® and
60% OPM diets imply that they were efficient in gerting the nutrients in OPM to nutrients to satigiieir
requirement during gestation (foetal development) milk synthesis. Most of the nutrients gaifmdrabbits on
control diet must have been channeled to foetakldgwment and less for weight gain as evidencedénlower
weight gain recorded in this experiment [11]. Tkeult of this experiment agrees with findings d2][and [13].

The authors observed a decrease in the mean vwggghof rabbits during pregnancy and lactation.

Variation in the mean litter size at birth was sagjnificant among the treatment groups. Howevemerically,

rabbits fed 40 and 60% OPM diets recorded the Isighiéer size at birth relative to does on the teolnand 20%
OPM diets. The result suggests that the OPM diet® wuitable and supplied necessary nutrients neyiiy the
gestating animals. [[11]; [13]; [5]. The resulttbfs work agree with the findings of [14] who refem a mean litter
size range of 3.75-6.25 for rabbits fed diets sep@nted with different levels of rumen digesta. Euthors
observed increase in litter size with higher levafighe fibrous digesta in the diets. The dietabyef has positive

effect on the gut health, welfare and reprodugtiegormance of rabbit, especially during regnamiqak[15]

The mean litter weight at birth showed no significdifferent among treatment groups. However, kitfom does

fed the treatment diets recorded higher weightiréth than from does fed control diet. The birth g range (21-
60.5g) for kittens reported by [16] agree with teport of this study The result implies thabPM diets

supplied necessary nutrients required by the raldiproduce healthy kittens.
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The mean litter size at weaning was statisticattyilar among treatment groups, although does fédd @PM diet
numerically had the superior mean litter size amieg followed by those fed the control diet. Dést20% OPM
recorded the mean litter size of 3.52at weaningeBar performance and survivability of the kittengygest that
the treatment diets at 60% OPM provided sufficenbunt of necessary nutrients that enabled thatsaptoduce
quality milk for the fryers [17]. The better penfoance could be attributed to factors of good martigeability,
maternal environment and effect of dietary fibreluision [18].

The mean litter weight at weaning was significar{fy=05) different among the treatment groups. Fryeom
does on control diets and those fed 40 and 60% @4 recorded similar weight range. The averditer |
weights from this experiment was in the range (1278L12.79) reported by [15] for breeder rabbitd #gro

industrial by products and mixed forage.

The average mortality ranged from 28.30% in rabfits 60% OPM to 34.25% in rabbits on control diEte
variation in average mortality was not significaMost of the does, especially during the first pafvere in
experienced and failed to remove their furs to lewneat to the kittens. Most of the kittens dischaesult of cold

stress rather than the treatment effect.

Table 4 - Litter Traits Performance of Rabbits fedOrange Pulp Meal

Percentage level of OPM
PARAMETER 0% 20% 40% 60% + SEM

Mean daily feed intake of gestating and
lactating does (g) 77.14 77.59 75.88 74.21 0.57

Mean weekly weight gain of gestating and

lactating does (g) 220.40 382.82 355.42 300.96 5.99
Mean litter weight at birth(g) 45.56 57.81 53.29 56.73 1.09
Mean litter size at birth 5.38 5.17 6.56 6.51 0.39

Mean litter size at weaning 3.42 3.52 4.33 4.67 0.38



Mean litter weight at weaning (g) 187158 1665.08 1812.48 1847.38 4.48

Average mortality (%) 34.25 31.77 33.46 28.30 0.76

153 The means of the same row with different supersarng significantly different (p<0.05).
154

155 SEM: Standard error of mean

156

157 Conclusion

158 It was therefore concluded that orange pulp mealdcreplace 60% of maize in the diets of breedbbita without

159 adverse effect on reproductive performance.
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