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Abstract

The grain replacement value of cassava sievate#soymilk residue (CS/SBMR) mixtures was investidah a
56 days feeding trial using thirty two (32) crossdrabbits of mixed sexes with average weighteaidh46.38 +
30.76 and 560.88 + 29.020g. Four diets were fortedlas follows: Diet 1 without inclusion of CS/SBMR
served as the control. Diets 2, 3, and 4 had C@FSEixtures replacing corn of the control die2&t 50 and
75 % respectively. The animals were randomly disted to the four dietary treatments. Each treatmad eight
animals with each rabbit serving as a replicata tompletely randomized design experiment. Resiitsved
that there were significant differences (P<0.05)hia final live weight, daily weight gain, feed gain ratio,
daily feed intake, feed cost per Rg)(. Diets with CS/SBMR mixtures had similar (P<0.@¥erage daily weight
gains of 12.85 + 1.81, 11.55 + 0.39 and 11.26 B dt T2, T3 and T4 respectively which are highHex(.05)
than 9.96 + 1.21 of the control. The digestibilifiynutrients shows that the dry matter, crude jmoas well as
ether extract digestibilities across the treatmevese similar (P>0.05) for rabbits in treatment21and 3 but
higher (P<0.05) than rabbits in treatment 4. Rabféd 50 % inclusion level of CS/SBMR had the lowes
(P<0.05) cost per kg weight gain (N152.77/kg weigain). The heamatological parameters measured nare
affected by dietary treatments. Relative kidney &wer weights were not affected (p>0.05) but thresded
carcass, dressing percentage, heart, lungs anehspiere affected (p<0.05) by dietary treatmentglukion of
cassava sievate/soybean milk residue mixturesardiits of growing rabbits enhanced growth, reduced of
production and is thus recommended for use by resopoor farmers to partially replace the expensive
conventional maize.

Keywords. cassava sievate, soybean milk residue, growinigitss performance

Introduction

Foods of animal origin are recognized as havindp leigergy density and as good sources of high-guaidtein;
readily available iron and zinc; vitamins B6, B1@daB2; and, in liver, vitamin A. They also enhartbe
absorption of iron and zinc from plant based fo@@#son, 2011). Increasing access to affordablmainsource
foods could therefore significantly improve nutiiial status and health for many poor people, esalheci
children (FAO 2013). The expansion of the livektamdustry is however been threatened by persidesad
ingredient shortages. In the event of global feasdisctherefore, the only pragmatic approach twisgl the
escalating prices of feed ingredients is the usaltefnatives to the conventional ingredients ttwat partly or
wholly replace them without compromise on the Heatatus and performance of the animals. The high af
both cereal and legume grains have generated stteréhe use of grain by-products and other cegidues
(Nuhuet al, 2008). Maize serves as a staple food for a lprgpeortion of people in Nigeria and it represents
between 45 and 55% of most poultry diet. Consequeonn the demand by livestock, direct consumptign b
man and the high demand for industrial uses, tlsecentinuous rise in its market price thus makingjfficult

to wholly use it in formulating feeds and still gbe expected margin of profit to sustain increaseluctivity
especially in monogastric animal production. Acéogdto Bickel and Deboer (1988), the extents tochhdy-
products can be utilized depend on the cost ofahdstuff, their safety for animal health and alétive uses.
Ojebiyi (2009), added that in order to be useftiralatives the potential feed ingredient must retabstable
item of food that is directly eaten by man to aveddrcity; it must be available all year roundnitst be easy to
procure and process (if need be) and preservedigable form; it must have a comparative cost agwgmnover
the conventional feeds stuff and must not contaxictfactors at levels lethal to animals. Cassassaiate (CS)
and soybean meal milk residue are agro by-prodmittspotential as ingredient in rabbit diet whichncreduce
the cost of production. Ogbonrm al, (1993) and Bamgbose (1995) had earlier repdtiat industrial by-
products such as wheat offals, palm kernel cakesase peel, rice offal and maize offal can repklasizeable
proportion of maize in poultry ration. Earlier wolky Ojebiyi et al, (2011), reveals that SBMR/CS (3:2)
mixtures can be incorporated in the diets of Aftiggiant land snail up to 30% without adverse effect
performance. lyeghe-Erakpotobor (2006), reported soyabean cheese waste meal is widely used mefar
for fattening sheep and cattle. However the p@kof cassava sieviate and soybean milk residuephacing
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maize in rabbit diet has not been fully exploitétis forms the basis of this study.

Materials and methods

Site of the Experiment: The experiment was conducted at the Rabbitary binthe Teaching and Research
Farm, Ladoke Akintola University of Technology, @ghoso, Oyo state. Ogbomoso is located within thiavef
Savannah zone of Nigeria.

Collection and Preparation of Test I ngredients:

The Cassava sievate used for this stwdy collected from local garri processing plantd deaching and
Research Farm garri processing unit while the Saybmilk residue was collected from local soybeatkmi
producers. The processing of the cassava sievats@bean milk residue was done by the procedures o
Ojebiyi et al.,(2011).

Formulation of experimental diets; The cassava sievate and soybean milk residue veanbioed in ratio
3:2 and mixed with other feed ingredients to formteilfour experimental diets as follows, Diet 1: C%SBMR
mixtures, Diet 2: 25% CS/SBMR mixtures, Diet 3: 5@&/SBMR mixtures, Diet 4:75% CS/SBMR mixtures
(Table 1)

Table 1: Gross composition of experimental diets

Diets
Ingredients (%) 1 2 3 4
Maize 24 18 12 6
CS/SBMR 0 6 12 18
Fixed ingredients 76.00 76.00 76.00 76.00
Total 100.00 100.00  100.00 100.00

'Fixed ingredients: corn bran 13,Groundnut cake i@ bran 14,brewer dry grain 16 ,palm kernel 15.58h
meal 1, bonemeal 2.5, premix 0.25 salt 0.5,lysRE0nethionine 0.25

Experimental Animals and Management: Thirty two (32) cross-bred rabbits with initial igat range of
546.38 + 30.76 and 560.88 + 29.02g were used ®ekperiment. The rabbits were weight-balancedat t
commencement of the experiment and randomly disteidh into four treatment groups of eight rabbitshea
Each rabbit served as a replicate in a completaidomized design experiment. Treatment groups 3,ed 4
were assigned to diets 1, 2, 3 and 4 respectivéig. rabbits were housed individually on wood-wisges
measuring 44 x 34 x 44 cm. The drinking and feedinggh made of earthen pot and reinforced withemgno
prevent tipping-off were removable types for edsganing.

A total of 100g of feed divided into two portion§50g in the morning (8.00 hr) and 509 in the engn(16.00
hr) were supplied to each rabbit per day while aese collected and weighed in order to determéea fintake.
There was a constant supply of fresh water. Tenyperavas not artificially controlled and varied ween 25
and 27C. Humidity was not measured. There was no aifiht but minimum of 12 hour light / 24 hour. &h
rabbits were weighed on weekly basis and weight fmieach animal per week was calculated as fiferelince
between the present weight and the weight for ttevipus week. The daily weight gain was obtained by
dividing the total weight gain by the number of dajeed to gain ratio was calculated as total fatake
divided by the weight gain for each animal.

Feed cost / kg weight gaiwas calculated by multiplying cost / kg of feed the feed to gain ratio. The
experiment lasted for 8 weeks.

Digestibility Trial: Feacal samples were collected for five days atsénenth week from four rabbits per
treatment for digestibility trials. The fresh fehsample was weighed before and after sun dryimgstored in

a plastic bag. The samples collected for five daysach animal was bulked together and sub satafiken
for analysis of proximate composition.

Haematological parameters. blood collected into EDTA bottles was analysedréat and white blood cells counts
using haemocytometer method (Ghai, 1993). Packégatame (PCV) and Haemoglobin (Hb) were analybgd
the methods of wintrobe micro haematocrit and Cyagthaemoglobin (Ghai, 1993) respectively.

Carcass and Organ Evaluation: At the end of the experiment (8 weeks), the rabhitse tagged, starved
overnight and weighed before being slaughteredy There scalded and eviscerated to remove the aitern
organs for measurement. The dressed carcass asswiike internal organs were weighed and expressed
percentage of the body weight.

Laboratory analysis. The proximate composition of the test ingrediemtsperimental diet, and the faecal
samples were analyzed using the procedure of ACA0Y). Hydrogen cyanide content was determinedhoyg
spectrometric method using the procedure descilyeBradburyet al. (1990) and Egaset al. (1988). Gross
energy was determined by Gallenkamp Ballistic Babaliorimeter.
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All data collected were subjected to one way amalysvariance using the General Linear Model (GLOWSAS
(2000). Duncan Multiple Range Test of the saméstitdl package was used for comparing the means.
Results and Discussion

The chemical composition of CS/SBMR is presente@iahle 2. The profile of the test ingredients shows
that they have potential as ingredients for usealibit diet.

Table 2: Chemical composition of Test ingredients

Parameters Soybean milk residue Cassava sievate CSSBMR

Crude protein (%) 43.93 2.00 13.22
Crude fat (%) 4.88 0.28 3.86
Crude fibre (%) 4.04 1.22 2.00
Ash (%) 5.72 1.71 5.32
Dry matter (%) 92.02 91.72 91.24
Gross Energy (Kcal/g) 3.151 2.314 2.631
HCN (Mg/kg)  -—--- 1.14 0.97

CS/SBMR = Mixture of cassava sievate with soyb@ik residue
The proximate composition of the experimental d{@&ble 3) shows that the nutrients are adequate to
support good growth of growing rabbits (Lelesl., 1986, NRC, 1984).

Table 3: Proximate composition of Experimental Diets

Composition Diet 1 Diet 2 Diet 3 Diet 4
Dry Matter (%) 90.76 90.65 90.83 90.61
Crude Protein (%) 16.58 16.75 16.47 16.82
Crude fibre (%) 10.48 10.50 500. 10.54
Ash (%) 5.13 4.97 5.29 5.23
Crude Fat (%) 4.06 421 4.57 4.39
G E (Kcallg) 3.186 3.186 3.204 3.167

G E = Gross Energy

Diet 1 = 0% inclusion level of cassava sievatebsay milk residue

Diet 2 = 25% inclusion level of cassava sievatdisay milk residue

Diet 3 = 50% inclusion level of cassava sievatdigay milk residue

Diet 4 = 75% inclusion level of cassava sievatdisay milk residue
The performance characteristic is presented inerdbl

Table 4: Growth Performance of Rabbit fed CS/SBMR (3:2)

Initial live weight (g) 548.63 +35.67 546.38+36. 546.75+20.76  560.88 29.02
1106.00 + 1214.13 + 1155.38 + 1143.50 +

Final live weight (g) 49.26 50.97 84.75" 107.29"

Weight gain (g/rabbit/day) 9.9 6+ 121 12.85+1.8%1 11.55+0.3% 11.26 +1.18

Feed intake (g/rabbit/day) 40.75+ 1°15 45.16 +0.91 38.85 + 2.09 41.33+1.63

*Feed cost/kg (N) 46.23+1.13 43.99+1.24 41.74+1.18 39.5+1.11

Feed to gain Ratio 459+0%1  3.93+0.1% 3.66 + 0.32 4.65+1.58

*Feed cost/kg weight gain

™) 212.2045.99 172.88+4.88 152.77+4.31 183.68+5.18

2P Means showing the same superscripts on the samaremnot significantly different (P>0.05)
*1USDollar =160 Nigeria Naira

Diet 1 = 0% inclusion level of cassava sievatebsay milk residue

Diet 2 = 25% inclusion level of cassava sievatdigay milk residue
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Diet 3 = 50% inclusion level of cassava sievatdigay milk residue
Diet 4 = 75% inclusion level of cassava sievatdigay milk residue
The final live weight values obtained in this studypged between 1106.00 to 1214.13g and falls mitié range
of values reported by Ayanwag al.,(2006). Although the ADG values of between 9.96 4885 observed in
this study is higher than 6.68 to 7.30 reportedBayparinde (2006), the values were lower than 15800
obtainable in the temperate ( Ivor, 1994 and Lediasd, 1986). The lower ADG under tropical conditions dan
due to factors like breed, nutrition, climate, ssiedisease and management (Lediea, 1986). The cost of feed
per kg reduced linearly (p<0.05) from 46.23 +1.43He control diet (Diet 1) te-N39.50+1.11 in ddéetmplying
that CS/SBMR mixtures has cost saving effect. Thstneconomical in terms of cost of feed per kilognrse
weight gain is diet 3, which translate to highefereue and more profit .
All haematological parameters measured in thisys{lidble 5) were not (P>0.05) affected by dietaeatments
and the values obtained falls within the normalgeameported for rabbit by Mitruka and Rawnsley (297
Although, the Packed Cell Volume obtained in thisdg were not significantly (P>0.05) different angothe
treatment, they were a little higher than the vakorted by Farinet al, (1999) who fed mango seed meal to
rabbit. Also, the value of haemoglobin obtaineds tstiudy were higher than the value reported by @raod
Ajayi (1976) who fed dried brewer grain to rabfite values of Red Blood Cell obtained in this stuebre
higher than the values reported by Adewwnal., (2004) while the value of White Blood Cell obtaineere
higher than the values reported by Taietoal.(2006) who fed raw and cooked mucuna seed meaktned

rabbits.

Table 5: Haematological parameters of rabbitsfed cassava sievate/ soybean milk residue mixture (3:2)
Parameters Diet 1 Diet 2 Diet 3 Diet 4

PCV (%) 27.75+1.50 28.13+1.72 27.63+2.66 28.25+1.14
Heamoglobin (g/dI) 8.88+0.53 8.09+0.59 8.53+0.9 9.68+0.33
RBC(x10 mm®) 9.11+0.29 9.08+0.19 9.32+0.66 80186
WBC (x 16 mn13) 7.05+0.78 7.08+0.58 7.80+0.57 7.95+£0.14

Diet 1 = 0% inclusion level of cassava sievatebsay milk residue
Diet 2 = 25% inclusion level of cassava sievatdigay milk residue
Diet 3 = 50% inclusion level of cassava sievatdigay milk residue
Diet 4 = 75% inclusion level of cassava sievatdigay milk residue

It can be inferred that since all the haematoldgieaameters of rabbit fed with CS/SBMR mixtures ar
within the normal range and blood constituents loarused as a measure of health status, growingt redob
have CS/SBMR mixtures included in their diet uy 5% level without any negative effect on health.

The nutrient digestibility by rabbits fed CS/SBMRaple 6) shows that the dry matter crude protein
and ether extract digestibilities of rabbits ietdil ,2 and 3 are similar (p>0.05) but higher t{pa0.05) than
the values obtained for rabbits in diet 4. The migtter digestibility of rabbits on the various treants (56.30-
71.30%) are similar to the values (66.67 to 75.688pprted by Igwebuiket al.,(2008) who fed graded levels
of albida pods.The crude fibre digestibility desea ((p<0.05)) linearly as the level of CS/SBMRraases.
Generally the crude fibre digestibility obtainedthis study across the treatment groups is lowenpared

with other nutrients.

Table 6: Digestibility of Nutrients by Rabbitsfed CSYSBMR

Par ameters (%) Diet 1 Diet 2 Diet 3 Diet 4

Dry Matter digestibility 71.30 + 1.20 68.47+1.18  71.02+1.6%5  56.30+2.32
Crude Protein digestibility 76.28 + 136 74.72 +0.98 76.44 +1.28 63.3+.02
Ether extract digestibility 89.71 + 0.43 91.2580.  89.51+0.06 84.22 +1.12
Crude Fibre digestibility 56.66 + 3.08 41.18+1.80  34.92+48F 2754+371
Ash digestibility 63.44 +2.78 59.69+2.2% 5439+171 34.70+34
Gross Energy Digestibility 89.81 + 0.42 88.58 +H.4 89.04 £ 0.62 84.00 + 0.85

abcdpeans showing the same superscripts on the samareonot significantly different (P> 0.05),
Diet 1 = 0% inclusion level of cassava sievatebsay milk residue
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Diet 2 = 25% inclusion level of cassava sievatdigay milk residue
Diet 3 = 50% inclusion level of cassava sievatdigay milk residue
Diet 4 = 75% inclusion level of cassava sievatdigay milk residue
The control group had higher digestibility than ©8/SBMR containing diets, this is usually the case
when dietary fibre is very high in lignin contetiigbeyaleet al, 2012). This corroborate the earlier report of
Cheeke (1977) and (1987) that fibre is poorly diggsn rabbit because it is rapidly propelled thlyiouhe
colon and excreted as hard feaces and that digegtitf fibre by rabbit is lower than for most anals
including pig and rat. The report corroborate thdier claim of Longe and Adetola (1983)and Annig®90)
that pectin and lignin were the limiting factorstie utilization of fibrous plant feed resourcebeThigh ether
extract (EE) digestibility attested to the high l&piof rabbits to utilize dietary fat (Beyen 1988Jhe
digestibility of EE is in agreement with the obsation of Cheeket al.,(1987) and Onifade and Tewe (1983).
Carcass and Organ characteristics of rabbit fegingrinclusion level of CS/SBMR are presented
Table 7. The values obtained for kidney and livaaravnot significantly (P>0.05) affected by the digt
treatments. It is a common practice in feedinddria use weights of some internal organs likerlaed kidney
as indicators of toxicity. Bone (1979) reportedttiidhere were any toxic elements in the feed,cabralities
will be observed in the weights of liver and kidney

Table 7: Carcass and organ characteristics of growing rabbit fed cassava sievate/ soybean
milk residue mixture (3:2.)

Parameters Diet 1 Diet 2 Diet 3 Diet 4

Dressed

Carcass (g)  600.89+11°07%85.01+17.37 638.35+19.53  727.27+32.69
Dressing % 54.33+2.85 56.42+1.92 55.25+1.46  63.60+3.1%

Heart (%of BW)  0.19+0.01 0.23+0.02° 0.25+0.0% 0.29+0.02

Kidney (% of BW) 0.58+0.01 0.59+0.03 0.64+0.04 0.59+0.04
Liver (% of BW  2.73+0.11 2.7620.14 2.73+0.03 2.71+0.09

Lungs (% of BW) 0.95+0.59 0.83+0.0%°  0.72+0.0% 0.80+0.0%
spleen (% of BW) 0.14+0.620.08+0.086  0.07+0.0D 0.07+0.00

a¢ Means along the same row with similar superscapsnot significantly different (P>0.05).
BW-Body Weight
Diet 1 = 0% inclusion level of cassava sievatebsay milk residue
Diet 2 = 25% inclusion level of cassava sievatdigay milk residue
Diet 3 = 50% inclusion level of cassava sievatdigay milk residue
Diet 4 = 75% inclusion level of cassava sievatdigay milk residue

The abnormalities would arise as a result of ineedametabolic rate of the organ in an attempt to
reduce the toxic metabolites or the anti-nutriticdlaators to non-toxic metabolites (Ahamefigeal., 2006). In
this study there were no visible abnormality thamfecming the safety of the test ingredients. Tradue
obtained for eviscerated weight, dressing percent&tpart, Lungs and Spleen were significantly (BSD.
affected by the dietary treatments. The valuesiodtain this study for the carcass and organs petens of
rabbit agree with value reported by Retaal, (1978) for growing rabbits. The observed tramdarcass weight
may be due to difference in carbohydrate metabaiismaize and CS/SBMR mixtures.

Conclusion

It can be concluded that although 75% of maize rioming rabbit's diet can be replaced with CS/SBMR
mixtures, however, 50% is most economical. The of¢hese non conventional ingredients will reduce
production cost and increase expected returnsrtoefs thus stimulating higher productivity. The atge
impact of disposing this waste/residues on therenwment will also be minimize when used as ingnetidor
livestock.
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