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Abstract —Effect of quantitative feed restriction using raw
and toasted Bambara nut on the growth performanc, body
anthropometrics, haematological indices and economics
production of weaner rabbits were studied Fifty four (54),
cross bred (Newzealand white Callifornia) weaner rabbits
aged 6 weeks old, werélivided into three treatment groups
with six replicates each Three experimental diets were
formulated for the various treatments, such that T,contained
no Bambara nut, T, contained 20% raw Bambara nu, T3
contained 20% toasted Bambara nut All treatments were
quantitatively restricted of concentrate based diet atthe 3¢
week (50%/day/rabbit) and 8" week (100%/day/rabbit). The
rabbits were quickly followed up by ad libitum feeding after
restrictions till the end of the experiment at agel2 weeks old
Final body weight, total feed intake,daily feed intake and
feed conversion ratiowere statistically influence @<0.01) in
favour of treatment three with toasted Bambara nut.
Compensatory weight gain after 8 week and " week also
were influenced statistically (p<0.01) in line withother body
parameters measured.Haematologigal indices at ™ week
showed lack of significant difference (p>0.C) between diet
one (control) and T, but were both significantly different
from diet three. Neverthelessthe haematological parameters
did not reflect any significant (p>0.05)differencesbetween
diet one (control) and diet three. Diet two was sigficantly
(p<0.01) different from the other two in all the
haematological parameters. No mortality was obseree
throughout the duration of study. There was no sigricant
(p>0.05) differences observed in the haematologic
parameters during the period without restriction. All
haematdogical values fell within normal ranges in literaure.
Body linear relationship were significantly (p<0.0) different,
with treatment three blazing the trail whereas treatment twao
did not reflect much difference from the treatmen one
(control). The results of the coefficient otorrelation of linear
body measurenents were found to be positive and highl
significant (p<0.01) and ranged from 0.535 to 0.97&flecting
possibility of high predictability of live weight among the
linear parameters. The economis of production revealed ¢
marginal increase in the total cost of production a feed
cost/kg weight gain increased from ; to Ts with T3
recording the highest cost. The cost benefit rativas best for
rabbits fed treatment two (raw Bambara nut) while
treatment three was the least.

Keywords — Feed Restriction, Bambara Nut, Rabbits,
Compensatory Weight Gain, FHaematologica, Body Linear
Relationship.

[. INTRODUCTION

Feeding strategy in growing rabbits could be use
produce animals with maximum lean dy mass, the
lowest feed conversion ratignd the best meat qualit

The earlylife fast growth rate is accompanied by
number of problems,namely increased body f
deposition, high incidence of metabolic disord, high
mortality and high incidence cskeletal diseases. In the
growing rabbits,an early feed restriction applied arot
postweaning age could be of interest to improve 1
efficiency (Tamova et al., 2002; Yakub' et al., 2007;
Gidenne et al., 2009; Gidenn et al, 2012), induce
compensatorgrowth (Tamové et al.,2002; Fouberet al.,
2008),reduce carcass fat depositiori(fiové et al.,2004),
improve digestibility of nutrients during the rested
feeding period (Iimovaet al, 2004; Di Meoet al.,2007)
and reduce post weaning digestivisorders namely the
Epizootic Rabbit Enteropathy syndrome (ERE) (B¢ et
al., 2003).

In fact, digestive disorders are the main cause
morbidity and mortality in growing rabbits which e
responsible for important economic losses in inis
rabbit farms. Thereforegarly feed restriction could be
useful tool to improve the biological and econol
performance (fimovéaet al., 2007, which consequently
are involved in reducing the costs of productiomkibt
et al.,2007). Feed for growing rabbits is rationed to e
the incidence of enteropathies that leads to aniosses
Neverthelessfeed restriction can be used at differ
periods (usually from one to three weeks after \wagror
at different levels (restriction percentage intielato feed
intake), (Di Meoet al, 2007). Feed restriction suppres
growth during the restriction peri, but the growth
reduced can be compensated with greater futuree
(Govaetset al, 2000). Limiting the time of access to fe
and quantitative feed of rabbits may pre' feed wastage
and possible overfeeding.

Safaloah (2004) showed that reducing eating timenc
to 9 hours of growing rabbits (from-12 weeks of age)
had reduced daily feed intake by 15% improved feed
conversion by 13% without changing tlaverage daily
gain.

Bambara nut seeds are reported to have h
antitryptic activity than soybean and the levelaativity
depends on the variety (landrace) (" et al, 2007). To
this effect,heat treatments such as boiling or roasting
usually effective in demoying trypsin inhibitor. On th
other hand, notwithstanding the ar-nutrients in raw
Bambara nut,it has been reported to possess -
helminthic, antimicrobial and antioxidant potenti
(Grace, 2015). Subsequentlyche et al., (2014) reported
an incease in crude prote, Crude fibre and
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Metabolizable energy of raw Bambara nut when coeth
to the roasted Bambara nut.

In view of the forgoing,this work was done t
determine the effect of quantitative feed reswittusing
raw and toasted Bambara nut on grewth performanc,
body anthropometrics, haematological indices at
economics of production efeaner rabbit

[I. MATERIALS AND METHODS

A. Experimental Site

The experiment was carried out at the Rabbit Uinibe
Department of Animal SciencEaculty of Agriculture an
Natural Resource Managemei@bonyi State Universit
Teaching and Research Farm Abakaliki Nigeria. Abkk
is located within latitude 07° 30B8° 30E and longitud
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of 5° 40N and 6° 45N and situated in the humid zoh
the south east. (Nwakpu 2008)
B. Experimental diet,source and processing of
Bambara nut

The Bambara groundnut used in this experiment
gotten from Abakaliki main market in Ebonyi Ste
Toasting of the Bambara groundnut was done by pg!
the needed quantityf the nut into a Garri frying p;, set
over fire. The nuts were stirred to avoid excesbwming.
The turning of the nuts while on fire continued ilitt
turned brownish. Excessive burning was avoidedssoos
to completely destroy the essential ao acids. The
toasting lasted for about 15 minutes and was dor
batches. Subsequentlthe raw Bambara nut used w
sorted of debris and stonasjlled and incorporated int
other feed ingredients.

Table 1: Proximatcomposition of experimental diet

Ingredients Tl (control) T2 (20% Raw} T3 (20% Toasted
Maize 45.00 45.00 45.00
Groundnut Cake 25.00 15.00 15.00
Wheat offal 27.00 17.00 17.00
Raw Bambara nut 0.00 20.00 0.00
Toasted Bambara nut 0.00 0.00 20.00
Bone meal 2.50 2.50 2.50
Premix 0.25 0.25 0.25
Salt 0.25 0.25 0.25
Total (%) 100 100 100
Calculated (%CP) 20.64 18.26 18.26
Energy (ME) kcal/kg 2709.3 2331.86 2331.86
Crude Fibre 4.45 4,363 4,363

C. Experimental Rabbits anddvlagemer

Fifty four cross breds (Newzealand white x Callifiay)
rabbits aged 6 weeks old were used in this study.
rabbits were divided into three treatment groupsl®
rabbits each. The average initial body weight dfedent
treatments &s approximately similar. Each treatment
six replicates of 3 rabbits each. Each replicate h@usec
in an esparto hutch. The rabbits were fed a fortadldiet
of 19.05% protein and 2457.67 ME/kg feed. Qualritite
concentrate feed restrictions wasndat the " week and
6" week for all the treatments and quantities of f
provided was at 508day/rabbit and 100%/day/rabbit wi
treatment one (diet 1) as control with neither raar
toasted Bambara nut; treatment two (diet 2) coset
20% raw Bamb@a nut; while treatment three (diet
contained 20% toasted bambara nut respec, followed
by ad libitum feeding up to the end of the experimen
the age of 12 weeks. Rabbits in all treatments fudic
access to drinking water.
D. Data Collection

Data on average body weightpdy weight gai, feed
intake, feed conversion ratiddody anthropometrics
well as mortality were recorded and calculated weeak
to the 13" week of age for each individual replicate. Blc
samples was taken from the maagiear vein athe 3% 6"
and 9 weeks from each replicate and haematoloc
F. Statistical analysis

parameters analyzed inclugdsaemoglobin (Hb¢, Pack
Cell Volume (PCV),Total White Blood Cell (TWBC,
Red Blood Cell (RBC),Mean Corpuscular Volum
(MCV), Mean Corpuscular &emoglobin (MCH, Mean
Corpuscular Haemoglobin Concentration (MCF
E. Economics of i®duction

The economics of production to show the profit&ap
of the test diet was also calculated using the atketbf
Sonaiya et al (1986) where the economic ben of
replacingraw and toasted Bambara nut was assesse
obtaining the cost={kg fee(, Total cost £, Revenue,
Benefit and cost benefit ratio for each treatmeet dsing
the following formula.
Total cost = cost of feed intake + cos!

rabbits +miscellaneou:
Revenue = Final Body Weight (kg) x c¢
(N)/kg Live weight
Benefit = Total Revenue Fotal cos
Cost benefit Ratio =12@Icost
Benefit (gain)
Cost @N/kg feed intake feed costN)/kg x
totalfeed intak

Cost @N/kg weight gain =Total feed costdN
Kg weight gain/Rabbi
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The statistical analysis were carried out accordim
SAS programme (2002) utilizing the following mot
Yijk = u + Di + Aj + (DA)ij + eijk where
Yijk = observed value of the concerned
u = overall mean for the concerned
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Di = the fixed effect due to dation of severe
restriction (i)
Aj = the fixed effect due to ac(j)
(DA)ij = the interaction effect betwet
duration of severe restriction and &(j)

eijk = random error.

Ill. RESULTS

Growth Performance

Table 2 Growth Performance Characteristics of rabbitsngjtetively restricted of feed using raw and todsBambare

nut.
Parameter T, T, T, + SEM
Initial body weight (g) 752.27 751.40 751.93 23.68
Final body weight (g) 1438.80 1480.26 1586.7 7.94
Body weight gain (g) 686.53 728.80 834.77 24.66
Daily weight gain (g) 10.9¢ 11.57 13.28 0.39
Total feed intake (g) 4423.13 4480.50 6510.00 7.75
Daily feed intake (g) 70.2F 71.12 103.33 0.12
Feed conversion ratio (g) 6.44 6.17 7.8F 0.22
Compensatory weight gain (1)(g) 116.80 159.00 140.94 3.45
Compensatory weight gain (2) (g) 181.40 202.83 216.20 4.04

+ abc: Means with the same superscript in the sameare not statistically significant (p>0.01 EM-standard error of

means

Table 2showed that significant differenc(P < 0.01)
existed among all growth parameters aside fromirtitiel
body weight. For final body weight,;Tand T, were non-
significantly (p>0.01) different,while T; with higher
nunmeric value was significant (P < 0.01). Values fodp
weight gain and daily weight gain were I- significant (P
> 0.01) for T, and T, while T; with higher numeric valu
was significantly different (P < 0.01). In terms tital
feed intake and daily feed intakall treatments wer
significantly different (p < 0.01)with T; having the

Haematological Indices

highest intake. This elucidates why it had the &gy
weight gain. Subsequentlthe various experimental die
had effect on the feed conversion r, as Tk was
significant (P < 0.01),while T, and T, were non-
significant (P > 0.01). Compensatory weight gain &t
treatments were significant (P < 0.01) wit, recording
the highest compensatory weight gain after thet
restriction period, while I recorded highestafter the
second restriction period.

Table 3:Haematological indices of rabbits quantitativelgtrieted of feed using raw and toasted Bambar

Parameters Ollection Ty T, Ts + SEM
periods
PCV (%) Week : 35.00 32.00 34.00 0.58
Week ¢ 31.00 21.00 29.0¢% 0.82
Week ¢ 37.00 35.00 37.5¢ 0.50
HBC (g/dl) Week : 14.50 14.20 14.40 0.08
Week ¢ 10.50 10.60 11.20 0.34
Week ¢ 14.50 14.30 14.50 0.18
TWBC (g/dl) Week : 140.50 100.50 150.30 0.67
Week ¢ 159.30 178.13 160.27 0.41
Week ¢ 111.08 128.06 115.08 0.82
RBC (X10/1) Week : 2.72 2.40 2.9¢ 0.05
Week ¢ 2.7G° 2.0%8’ 2.97 0.06
Week ¢ 3.2 310 3.38 0.03
MCV (fl) Week : 115.53 127.53 118.2¢ 0.35
Week ¢ 124.80 116.26 114.76 0.54
Week ¢ 155.3¢ 131.6¢ 142.50 2.33
MCH (pg) Week : 60.8¢ 58.30° 98.2¢ 1.41
Week ¢ 59.27 60.10 56.33 0.41
Week ¢ 62.60° 63.20 68.00 0.86
MCHC (p/dl) Week : 46.50 50.30 47.10 0.31
Week ¢ 49.3¢ 52.10 48.20 0.19
Week ¢ 50.30 49.20 51.30 0.56

« abc: Means with the same supelpt in the same row are not statistically significgp>0.01). SEM

standard error of mean.
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The result of quantitative feed restriction using ramd
toasted Bambaraut on the haematological indices
rabbits is presented in Table For PC\, significant
(p<0.01) variations was observed in all treatmdotshe
three collection periods. ;Thad the best norsignificant
(p>0.01) value of PCV with iI For HBC, no significant
(p>0.01) differences was observed acrcthe three
treatments for the various period&r TWBC, significant
(p<0.01) differences was observed across the
treatments for the various periods. At wet, the TWBC
of Tz recorded the highest value that is significal
(p<0.01) different to Tand T, whereas at weeks 6 an,
T, had he highest significant (p<0.01) mean value ac
the various treatments respectively. For |, T3 recorded
the highest significant (p<0.01) mean value acribes
three treatments for the three collection per
respectively Although no significant (p>01) differences

Linear body Measurement
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in RBC was observed betwee; and T, in weeks 3 and 6
respectively, whereas;Tand T, with lower mean values
were non significantly (p>0.01) different in weeksand €
respectively. For MCV, Jrecorded the highest significa
(p<0.01) men value across the three treatments in\ 3
and 6 as T and T, whereasT; recorded the highest
significant (p<0.01) mean value in week 9. For N, T;
was highest in mean value week 3 and was
significantly (p<0.01) different to; and T,. Whereas, T
recorded the highest significant (p<0.01) mean e/ahu
week 9, as Thad the highest significant value for MCH
week 6. For MCHCsignificant (p<0.01) differences w.
observed across the three treatments in weeks 36,
whereas 7 recorded the hight significant (p<0.01) mean
value respectively. While in week, no significant
(p<0.01) differences were observed across the -
treatments for MCHC.

Table « Linear body measurement (Anthropometrics)

Parameter T: T, T, + SEM
Weight 1438.8(¢ 1480.20 1586.7 7.94
Ear length 10.87 10.50 11.30 0.01
Neck 11.5C 10.50 12.66 0.12
Leg 25.5¢* 25.00 25.94 0.10
Body 36.22° 35.7% 37.33 0.56
Tail 8.1 7.06 8.67 0.08
Height at withers 14 5 14.00 15.06 0.12
Body girth 22,28 22.28 23.33 0.06

+ abc: Means with the same superscript in the sameare not statistically significant (p>0.01). S-standard error of
means

The linear body measurements of rabbit's quantiéhti various parameters respectively; recorded the highest

restricted of concentrate feed usingw and toasted significant (p<0.01) mean vals in all parameters

Bambara nut is presented in TableSignificant (p<0.01 respectively.

differences were observed across all treatmentstHe

Table 5 Coefficient of correlation analysis of linear lyotieasuremen
BW EL NC LL BL TL HW HG

BW 1 0.72* 0.74* 0.627* 0.770** 0.535 0.660* 0.953**
EL 1 0.975* 0.935** 0.951** 0.956** 0.939** 0.881**
NC 1 0.938** 0.945** 0.958** 0.914** 0.840**
LL 1 0.886** 0.927** 0.969** 0.775*
BL 1 0.878** 0.848** 0.893**
TL 1 0.891** 0.722*
HW 1 0.814**
HG 1

* Correlation is significant at the 0.05 level €iléd)

** Correlation is significant at the 0.01 level {diled)

BW (body weight), EL (ear lengthlNC (neck circumferenc, LL (leg length),BL (body length, TL (tail length), HW
(height at withers), HG (heart girth).

from 0.535 to 0.975. This implies high predictabilof
live weight among the variabl

The results showed a positivegnificant (p<0.05) an
highly significant (p<0.01) coefficients of colation
among the variables (linear measurements) and dk
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Economics of Production
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Table 8 Economics of Production of rabbits quantitativedgtricted of feeusing raw and toasted Bambara

Parameters T, T, T3

Cost of rabbits 1500 1500 1500
Cost of feed k/kg-N 92.50 100.45 104.8
Cost of medication and miscellane 38.65 38.65 38.65
Cost of feed consumed/Rabbit 409.14 450.07 682.25
Total feed consumed/rabbit 4.42313 4.4805 6.510
Feed costdkg) weight gain/rabbit 284.13 304.10 429.09
Final weight gain/rabbit 1.43880 1.48020 1.5867
Total cost of production 1947.79 1988.72 2220.90
Cost of rabbit/kg live weight 1700 1700 1700
Total revenue generated/rabbit 2445.96 2516.34 2697.39
Net return/rabbit 498.17 527.62 476.49
Cost benefit ratio 3.91 3.77 4.66

Table 6 presents the economics of production
guantitative feed restriction using raw and toa
Bambara nut on growing rabbits. The resuvealed a
marginal increase in the total cost of productienfeed
cost/kg weight gain increased from; to T3 with T3
recording the highest cost respectively. The statho
showed that subsequently after produ¢, T; generated
more revenue followed by,;Tand T..The cost benefit rati
which is the ratio of the cost of the productiorpeessec
in monetary term was best on rabbits fed die
containing raw Bambara nupllowed by the control die
(T,) and then Tas the least.

V. DISCUSSION

Growth Performance

Significant difference (p<0.01) were observed i®
growth performance parameters of rabbits quantéhti
restricted of feed using raw and toasted Bambara
Rabbits fed diet 3 containing toasted Bambara 1
recorded the highest final weighttody weight gai, daily
weight gain, total and daily feed intake and d
conversion ratio. This developmertuld be attributed t
the improved nutrient utilization as a result oflueed
anti-nutrients in toasted Bambara nut. This reis related
to the report of Ucheet al. (2014) who stated thi
processing significantly lowered the levels of -
nutrients in Bambara nut thereby makiit safer to
consume.Theesult is not in agreement with the report:
Ironkwe and Esonu,(2012) on the performaes of
finisher broiler birds, in which caséiey concluded the
raw Bambara nut can be used to supplement groui
meal in broiler finishers’ diets as in birds antibyéis diets.
The merit of raw Bambara nut over the toasted ma
attributed to the heaapplied which probably may ha
denatured the available protein during toa:;, making
them insoluble and less digestible (Ironkwe andnk,
2012). On the other handeed restriction could be
secondary factor that facilitated growth perforrmex, as a

result of increased and effective feed intake ¢
restrictions.
Furthermore, after the first restriction peric

(50%/day/rabbit) rabbits that received diet, containing

raw Bambara nut compensatwith higher weight gain
than other treatments. Thisould be justified by th
nutritional values of raw Bambara nut which wasortgd
by Ucheet al. (2014),to possess higher crude pro,
crude fibre and metabolizable energy than the eok
Bambara nut. On the other h; after the second
restriction peiod (100%/day/rabbi, rabbits fed T diets
containing toasted Bambara nut had higher compenys
weight gain than other treatments in which casdeb
nutrient utilization in the absence of enutrients in
toated Bambara nut was justifieSubsequently, it was
observed that compensatory weight gain fce second
restriction period (weeB) at 100%/day/rabbit was high
than that of the first period (we 6) at 50%/day/rabbit.
This could be justified by the physiology of compatory
growth, as obseed by David and Alan (2002). Durir
restriction, a reduction in basal metabolism takes f,
the gut tissue are the first to reduce in weiglt activity;
then, during rdeeding phas, an increase in feeding
enables more dietary protein and energye contributed
for tissue growth instead of basal metaboli
Compensatory growth for both period of this studyin
agreement with the reports of Tum et al.,(2004); feed
restriction resulting in accelerated gro, but
compensatory growth was obser only in rabbits
restricted for one week.
Haematological Indices

During restrictions (weeks 3 and, the PCV though
reduced falls within the normal range 30 — 50% as
reported by Poole, (1987and is in agreement with tl
reports of El-Moty, (1991)which concluded that PCV
was significantly decreased by feed restrictionsainbits.
To this effect, Bawalaet al, (2007) stated that low
haematological values such as 30% Packed Cell \®
(PCV), Haemoglobin Concentration (Hb) of 10.30g/dl :
Red BloodCell (RBC) counts of 7.10 x 106/ml as repor
by could be due to the harmful effects of high alig
content, in which cas@ambara nut was suspect

During restrictions (weeks 3 and, a reduction in MCH
and RBC below values gotten from week 9 (rstriction)
and also below the normal ranges5.0 - 8.0) and (19.7 -
19.8) respectively aseported byOlabanji et al. (2007),
could be as a result of restriction. This it agreement
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with the reports of Ebei@t al. (2012) which observed a verdict from this studycommercial rabbit farmers can

mean signitant (p<0.05) reduction in haemoglot
concentration and red blood cebs, a result of restrictior
in fattening rabbits.The HBC during restrictions we
non-significant (p> 0.01) and when compared with thfz
week 9 (no restriction), was within tm®rmal range of -
17 as reported by Olabargt al. (2007). The reduction i
HBC could be due to the observed reduction in F
counts.

The increase in MCV was due to restriction andni
accordance with the findings of Ebeid al. (2012), who
reported hat mean cell volume (MCV) was increased
1.5 and 2.7% in 50g restriction/day/rabbit and
restriction/day/rabbit,respectively (P<0.05) during ol
week of intensive restrictionDifferences observed
Packed Cell Volume (PCV) and MCV for animals
different treatment groups may be attributed to
physiological and nutritional status of the anim@@sont
et al.2001).

There vas an increase in TWBC and MCHC at wi
6.Theincreased TWBC could be attributed to the stres
a result of restriction, wile increased MCHC was becat
the haemoglobin is more concentrated inside thélead
cell. All values still fall within the normal randsut were
more reduced when compared with values of weekh&
then could be attributed to the presence of-nutrients in
Bambara nut which predisposes the cells to highumnity
during restriction (100%/day/rabbit).

It was generally observed that after restric, all
haematological indices falls win the normal range :
reported by Olabanjiet al. (2007 meaning that
experimental diets had no adverse effec the rabbit's
metabolic status.

Linear Body Masurement (Anthropometri

Linear body measurements contributed to the sicpnifi
difference in body weight for all three treatmeatsthe
end of the expemient. It is worthy of note that all valu
from linear body measurements weimilar to the report
of Chinekeet al, (2000) and Abdullaket al. (2003). From
all indications it was observed that any incremienthe
various body measurements irresfve of the diet
consumed, resulted ithe marginal weight gained |
various treatments.

Coefficient of Correlation

Table5 presents the Pearsons coefficient of correl:
between body weight and linear body measuremen
rabbits. Positive significant (p<@) and highly significar
(p<0.01) coefficients of correlation were obtaireedong
the variable ranging from 0.535 to 0.975. This iieg
highly predictability among the variables. A simni
observation was reported by Yakubu and Ayoade (P
in New Zedand White x Chinchila Rabbits. Also rest
were in accordance with the report of Tiami et al
(2004) linear body measurements when taken seaillgr
over a period of time can be used to predict anilivel
weight.

Economics of Production

Table 6 preents the economics of production
guantitative feed restriction using raw and toa
Bambara nut on growing rabbits. On the basis of

advised to adopt the use of raw Bambare, because it
recorded the best cost benefit ratios than othetrtrent
diets.

V. CONCLUSION AND RECOMMENDATION

The verdict of this research has shown that quativit
feed restriction using either raw or toasted Bambaut
for one week can be adopted in rabbit juction as it
yielded more compensatory growth than control diet.
The study further revealed that Bambara nut coldd be
used at 20% as perfect replacement for proteincesun
events of scarcity of most conventional plant pro
sources. Feed retion as revealed in this study would
best practiced at 100%/day/rabbit for one v, as it
compensated more weight gain than partial restrictf
50%/day/rabbit. It is therefore no surprise in exting
commercial rabbit farmers that their anin could survive
when placed under forages alone for one week ansl
replenishing more of their lost weight duriad libitumre-
feeding with concentrate diets and fora

Furthermore there wa®o significant effect in the
haematological indices of the rabbits during restrictions
becauseyalues for the various haematological indices
fall within the normal physiological range requirdalr
optimum performance of rabbitValues from the linear
body measurements wasgood indication that weight
dependent on body anthropomet, and could serve as
yardstick in predicting live weight of rabbits witht scale
measurementand is therefore recommend

REFERENCES

[1] A.R.Abdullah, D.A.Sokunbi0¥.0.Omisol, and M.K. Adewumi,
“Relationshipbetween Iy weight and linear boc
measurements in Domestic RabbiiOryctolaguscuniculys.
Proc. of 28th Ann. Conf. of NS, 2003, 28: 133-136.

2] T. O.Bawala, U.AkpanA. O.Ogunnow, O. A.Fasae, and O.M.
Sogunle, “Influence of Mg supplementation on tt
haematological indies of young West African Dwai(WAD)
goats”.Proc. of the 32nd Annual Conf. of NS, 2007, pp. 76-
78.

[3] P. Boisot, D. Licois,T. Gidenn, “Feed restriction reduces the
sanitary impact of arexperimental reproduction of Epizoo
Rabbit Enterpathysyndrom (ERL, in the growing rabbit”,
In: Proc. 10éme J. Rech. Cunicoles, France 2003, pp. 267-
270.

[4]C. A.Chineke, Characterization of physical body traits of done
rabbit in humidtropic”, In Proceeding of the 2000 Anir
Conference of # Nigerian Society for Animal Product, 2000,
pp. 237-239.

[5] E. G. David, and L. G. AlarfPrinciples of Animal growth and
development. Kendall Hunt200z, pp. 204 — 208. ISBN 978-0-
787291471 Retrieved 5 June 20.

[6] C. Di Meo, F.Bovera,S.Maron(, N.Vella, A. Nizza, 2007,
“Effect of feed restriction operformance and feed digestibil
in Rabbits”,Italian Journal of Animal Scien, 6 (suppl. 1), 765-
767.

[7] B. O.Esonu, O. O. Emenalgr. B. |.Udedibie, U.Berbert, C. F.
Ekpor, E. C. Okoli, and F. Gheukwumer, 2001, “Performance
and chemistry afeaner pigs fed raw mucuna bean (Velvet b
meal”, Trop. Anim. Prod. Inve: 4:49-54.

[8] C.Foubert, J.Duperrayy.Boiso, A. Guyonvarch, “Effect of feed
restriction with orwithout free access to drirng water on
performance of growing rabb in healthy or epizootic rabbit

Copyright © 2016 1JAIL, All right reserved
446



\

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

\/
IJAIR

y

4

enteropathy conditions”, In  Proc.
Congr.VeronaJu200,10-13,207.

T. Gidenne, S.Combes, L.Fortwamoth¢, 2012, “Feed intake
limitation strategies for the growgnrabbit: effect on feedin
behaviour, welfare, performance, dijes physiologyand
health: ireview”. Animal,
in press (firsviewhttp://journals.cambridge.olaction/displayA
bstract?fromPage=online&aid=843B&fulltextType=RV&filel
d=S1751731112000389

T.Gidenne, S.Combes, A.Feugiét,Jeh, P.Arveux, P.Boisot,
C.Briens, E.Corrent, H. Fortun&.Montessu, S. Verdelhan,
“Feed restrictionstrategy in the growng rabbit:lmpact on
digestive health, gmeth and carcass characterist, 2009,
Animal, 3, 509-515.

T.Govaerts, G.Room, J.Buyséyl.Lippens, G.Degroote, E.
Decuypere, 2000, “Early andemporary quantitative foc
restriction of broiler chickens; Effecn allometrii growth and
growth hormone secretionBritish Poultry Scienc, 41, 355—
362.

Grace, 2015, Health benefits of Bambara nut seed (Eas
Nigeria Okpa)”, Assessed onlin
atwww.gracengofoundattion.orgretrieved 21th May 201
M.O.Ironkwe, and B.M. Esonu, 2012Effect of raw Bambar
groundnut Yigna subterranean (L) Verdcour) on the
performance of broiler finisher birdsGlobal Journal of
Biosience & Biotechnologyol 1 (1) pp.29-32.

C.C. Nwakpu, Factor Productivity and Resou-Use Efficiency
of Some Recommended Rice Technologies in Ebonyfe,
Nigeria”, Proceeding of the 42nd Annual Conference
Agricultural Society of Nigeria (ASN)October 19th - 23rd
2008. Ebonyi State Universitpbakaliki. p. 798-803.
A.C.L.Safaloah, 2004,Livestock productio, protein supplies
and the Animal feed industry iMalawi: In protein sources f
the Animal feed industry”, FAO presisaly. pp: 31:-320.

SAS, 2002. Statistical Analysisysten, computer software
version 9: statistics, SAS Institutiec; Can, NC 27513, USA.
E.B.Sonaiya, 1986, Observations on the grov, body
dimensions and carcass traits of Nigerian Indigenous pigs”,
Nig. J. Anim. Prod.13: 124-130.

E.B.Sonaiya, A.R. Williamsand S.A. Or, 1986, “A biological
and economical appraisal ofdiler production up to 16 week,
J. Anim. Prod. Res691: 73-79.

L.O Tiamiyu, &S.G.Solomon, 2008;Growth and Nutrient
Utilization of varying levels of Toasted Bamba nut
(Vaoandzeiasubterranean) based Diets ‘Clariasgariepinus”,
Global Journal of Agricultural Scienc@(2):14¢-152.

0O.Tibe, R.M.Njogu, 2007, Trypsin inhibitor activity nd
condensed tannin content iBambara groundnut vigna
subterranean (l)verdc) grown in South Africe, Research
journal of Applied Science., 2(6): 7ZP5

E Tamova, V.Skrivanova, L.ZitaMSkrivanA. Fucikov, 2004,
“The effect of restriction ordigestibility of nutrient, organ
growth and od picture in broiler rabbit, In Proc.: 8th World
Rabbit Congress, Puebla, Septembed, Mexico, 1008-1014.
E.Tamova, L.Zita, V.SkrivanovaA.Fucikov¢, M.Skrivan, M.
BureSova2007, “Digestibilityof nutrient;, organ development
and blood picture in restricted aad libitumfed broiler rabbits”,
Arch. Geflugelk., 71, 6-12.

E. Tamova, M.Skivan, V Skivanova.ard L. Kacerovska, 2002,
“ Effect of early feedrestriction on growth in broiler chicke,
turkeys and rabbitsL”Czech Journal oAnimal Science. 47:
418-428.

Uche, U. N.S. N.Charity, Idowu, ObeA. A. Y. B., M.Mary,
and, A. Zainab, 2014 Effects of Prcessing (Boiling and
Roasting) on the Nutritional and Antinutritiol Properties of
Bambara GroundnutsVignas ubterranei [L.] Verdc.) from
Southern Kaduna, Nigeriglournal of Food Processil
volume 2014 Article ID 472129,
9 pagesttp://dx.doi.org/10.1155/2014/4721.

A. Yakubu, , , J.A. Ayoade, 200%pplication of principa
component and factor analysis in quantifying sized
morphological indices alomestic rabbitsinternational Journal
of Morphology27(4):1013-1017.

A.Yakubu, A. E. Salako., A. O. LadokyM. M. Adua and T. U.
K. Bature.R007). Effects of feedrestriction on performan,
carcass Yield, relative orgaweights and some linesbody

9th World Rabbit

International Journal of Agriculture Innovations and Researct

Volume 5, Issue 3ISSN (Online) 231-1473

measurements of weaner rab. Pakistan Journal of Nutrition
6(4): 391-396.

AUTHORS’ PROFILE

1% Author’s profile

Nwakpu PetrusEmeka is a renowned Professor
Animal Sciencehales from Ebonyi State Nigeria. He
currently a lecturer in the department of Anit
ScienceEbonyi State University Abakali Nigeria anc
is specialized in breeding and gene

! Heis an author to many research ws amongst which
includes his latest publications on; “Efficacy obrtmonal (PGF an
eCG) treatment on the reprodive performance ofMuturucows
crossbred with white Hani semen under natural grazing conditi
(WEAB 2016),and “Heterosis of early growth performance in tt
breeds of rabbitgJrictolaguscuniculu)” (IJAIR 2016).

Corresponding Author’s profile

Okeke Ambrose Chidur, isa humane and passion
scholar bornin Anambra state Niger, on the 18 of
September 1996le got hisfirst degree (BSchs ¢
Graduateof Animal Science (GAS) from Ebonyi St:
TR University Abakalikj Nigeria in 2015. He is currently
enrolled for post graduate studies (M.Sc) in thpaitment of breedin
and genetics in the same institution.

He is a worthy consultant to many livestock farmsd aowner o
“ambyrose farms Itdlt is with great privileg, prudence and hadrmwork
that this paper marked hisaugural publication as a corresping
author.

Copyright © 2016 1JAIL, All right reserved
447



