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Dietary Effect of Varying Levels of Bambara Groundnue ( Vigna subterranea
(L) Verdcourt) Meal on the Performance, Nutrient Digestibility and
Carcass Characteristics of Rabbits

Akande, I\.E.,_Abubak:u. MM., Adegbola, TA., Bogoro, S.E. and Doma, U.D.

Amimal Production P, rogramme , School of Agniculture, Abubakar Tafawa Balewa Unzsversity,
P.MB 0248, Bauchs Stare, Nigeria '
E-matl: fakande2? @mlwo:mm

Abstract

A study s the dictay effece of varyang levels of roasted bambara groundnut
meal (BGM) on  the performance,  nutrient direstibiliey .u;J carcass
charactersstics of rabbies was conducted 1 a five-week feeding trial Forty
New Zealand White x California rabbits of both sexes, between 5 and 7
weeks old. with an average ameal weht of 700y were allocated to four
drctary treatments. BGM was mcorporated in the expernmental diets ar graded
levels of 0. 10, 20 and 30% BGM. Each treatment had ten rabbuts and five
replicate per treatment in a completely randomized des rgn (CRD). There were
no sigmficant difference i the daly feed intake (4544 - S247), duly
wewght gain (11.04 - 13 18g). feed conversion ratio (3.44 - 4.14), finial Live
werght (1103.00 - [ J35.00¢), carcass werght (548.50 - 688.50g). dressing
percentage (4914 - 51.427% ) and relative organ werghes. Intakes of dry matter

DM organic matter (OM), crude protein (CP), acid detergent fibre (ADF .
and neutral detergent fibre (NDF) as well as nutrient digestibilitres [DMD,
OMD, CPD, ADFD and NDFD) were all not sigmbrcantly influenced by
dretary treatments. Study showed that BGM could be mcluded in the dier of
rabbirs up to 30% level without negatively affecung the performance,
nutirent digestibility and carcass charactenstes of rabbues.

KEY WORDS: Drctary, bambara  groundmu, performance, nutnent
digestibility, carcass characteristics, rabburs

Introduction the need for the explowation of the full

It 1s evident in Nigena that the  potenual of the relauvely neglected and
conventional sources of feed can no  under-explomted non-conventional
like bambara groundnut for

longer adequarely supply the needs of the  legumes

fast growing livestock industry. There is  livestock feeding.
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Akande, KE, Abubakar, MM, Adegbols, TA. Bogoro, SE. and Doma, U

Bambara  groundnut onginated

from the African continent as reported by
several workers (Dalziel, 1937; Jacques-
Felix, 1946; Rassel, 1960: Hepper, 1963;

Begemann, 1938). A total of 150,000 -

160000t or 45 - 30% of world

production of the crop, came from West
Afnica  (Kiwallo, Bambara

1991).
groundnut 1s reported to have been

carried from Africa to as far as India, Sri

Lanka, Indonesia, the

Philippines,
Malaysia, New Caledonia and  South
America, partucularly  Brazil

1960).

(Rassel,
Bambara groundnut seeds have
been reported by Temple and Aliyu
(1994, to contain 16 - 24% crude
proten and about 6% ether extract with
high proportions of lysine (6.6%) and
methionine 71.3%).

[Leucine has been

stated to be the

most  concentrated
essential amimo acid found i bambara
groundnut (Olomu, 1995; Aremu er al,
2006,. Bambara groundnut is a well
balanced food with a calorific value

comparable with that of a high quality
cereal grain (Barimila er 2/, 1994,

However, like T

Mosy "“\"
Oy,
R ‘:
legumes,  bambara Rroundn,,,
\l'r]

CONLan some antnutrients Main]
Yt

TYPus
inhtbitors which 1s heat-labye. s

Bambara groundnu, belong, ,
5* o {'

fanuly Leguminosae,

sub.fop

1
Jamby,, .
‘i

Papillonoideae (Goli, 1995

groundnut 1s an herbaceous, INtermeg
- ular,

annual  plant  with CrECPINgG  stem,

ground level. The fruit of bamb,,
groundnut develops on or below ¢, soil

surface (Swanevelder, 1998). The pods

usually develop underground and —

reach up to 3.7cm, depending on the

number of seeds they contain, Mo

varieties  have single-seeded pods, bur
pods with three seeds were frequenty
found in ecotypes collected in Congo
(Goli and Ng, 1988). In many dn,
hostile environments, bambara groundnu
1s able 1o }mnlucc some )'tcH. where

-ﬂfv
groundnut  and other drought-tolers

- ) (ft(/
legumes may fail complete

-I'.\'}'amudfd;m. 1989: Lewatr, 1990

. was @
The amm of the study W

i

(44
‘ e P tnj?"-
examine the dietary effect of

~a A off
q | (BGM)
bambara groundnut seed meal £

B .é
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Vsl on th - ;
SMead oa B Semommance, Nutryene 1,
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Matenals and Methods

2 Anery alo annd ooy
al Amimals and their Mmagrmcm

srn?
e

AN

The expenment was conducted ar

}‘ acoarel
N CSCArdd

LAY N I
AN i

House of  the

Y
Balewa  University,
Ranchi. Fortv weaner rabbuts, of both

l‘k‘t\\'(‘g‘n Nl‘\\'

I
matniy

sexes,  matt CTOSSCS

aland White and Calitornia, obtained
Fom the Nanonal Veterninmary Research

] AL TITRAT
FOEAR SRR BREN

NVRIY Vom, Plateau State,

[hev had an minal mean weight

g

of T00¢ and between S and 7 weeks old

were 2llocated to four dictary treatments.

Each treatment had ten rabbits and five
reolicate per treatment in a completely

The bambara groundnut seeds
were roasted and milled to producc the
fambara groundnut meal (BGM) which

Was mcorporated into the cxpcrimcnml

t
dets 2t graded levels of 0, 10, 20 and
0% BGM (Table 1 depicts the
©mposition  of  experimental diets).
Before the commencement of the

61

Groundaue [V N PRl
estdd ( Vwns subrerranea (1) Vendoourt)

i Canasy Raracrensaor of Rabbies
expeniment, the rabbits were weighed and

allocated 1o metabolic cages.  Animals
were provided with feed and water ad
Ihieum. Left-over feed was collected and
weighed before the next morning feeding.
Anmals were weighed on weekly basts
and feed intake was measured daily. Feed
conversion ratio was calculated from the
data obtained. In the fourth week of the
feeding trial, faeces were collected for a
period of seven days; they were dried,
bulked

digestibility determination. At the end of

and  weighed for nutrient
the five-week feeding trial, four out of ten

rabbits (40 percent) were randomly

selected  for carcass and  organ
measurements.  Data  obtained  from
performance parameters, nutrient
digestibility, carcass and organ

measurements  were  subjected to  the

analvsis of variance (Steel and Torrie,

1980).

Chemical analysis:

Proximate  analyses of bambara

croundnut  (both raw and roasted seeds),

cxpcrimtnml diets and faecal samples were
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4. Boyorn, SE and Doema, ULD,

carried out using the methods outlined by

the Association of Otticial .\mlync.zl

1990\ The aad

Chemists '\.-\O.-\C.

detergent fibre (ADE and neutral detergent
fibre (NDF) of the samples were det nmmd

by the method of Goermg and Van Soest

,

raw and roasted bambara groundnyy o &

Table 2: Proximate mm

(1970). The proximate composiion of
bambara groundnut seeds are presente ed n
Table 2
Table I: Ingredient and chemical
composition (90) of roasted  bambara
groundnut meal based diets
Ingredients RGM BGM BGM BGM
% 10% 20% 0%
Mauze 32 e 20 14
Sovabean full-far 1° 18 11 7
Bambara groundnut meal Q 10 20 Ry
Groundnut haulms 15 IS 13 15
Maize oftal 30 30 30 K
Rone meal K] 3 3 R
Sale Qs (AN 03 03
Min ‘vit/prema® 03 03 (AN 0.3
Total 10 10 (8N 1N
Calculared analyses
Crude protain 16 Ie lo 1)
Energy (Kaal/kg) 2689 2713 2737 2761
Lysine 7o) 0.66 0.638 (A 073
Methionine+avstme (7o) 0.30 [ARR) 030 AN
Calowm (5] 1.20 120 1.20 1.20
Phosphorus (%5} 077 073 (A Oes
Chemucal analyses
Dy matter 9522 05 40 9524 9543
Croude proten 17.34 17.64 17.62 oSl
Crude fibre 728 831 878 8 86
Crude far 467 142 491 429
Ash 792 840 742 849

*Premix (Agricare-muix®)  supplied per kg of diet;
Viamin A 20,000IU: Vitamin D 4,0001U; Vitamin
E 39.96 IU: Viamin K 5.99mg: Riboflavin [ 2mg;
Viamin Bz O.Img; P)'rldomm‘ Hel 7mg: Cal-D-
Panthothenare 30mg Nicotinic acid 70m\,, Folic acid
2mg; Biotin 0.2mg: Potassium  0.41%; Sodium
0.30%: Copper 24mg: Manganese 110mg; Zine
[00mg: Iron T10mg; Selenium 0. dmg; C “:ﬂu’um
0.22mg; Todine 3mg: Choline [000mg; Butylated
hydroxytoluene (BHT) 140mg and Zeolex SOm;,.

Us
Content Raw ("dm
Seed
Drv mattes OS24 CYRTS
“rude protem Q.03 29 ca
Se—%
Crude tat 7.15 831
Crude fibre 543 488
Ash J.40 348
Nitrogen free extract S9.1e 3715
Results
The performance parameters o
rabbits fed graded dictary levels o
roasted bambara groundnut meal ar

shown in Table 3. Daily feed intake of
IL‘\‘L‘I.\'

(BGM)

rabbits fed graded of bamban

grouudnut I“L‘;\l were  not

significantly different from each other.

The daily feed intake values range od from
4544 for rabbits on 0% BGM based
C{ik‘t to 52- Tg (&“‘ (hn.\‘t‘ on 10“\\ B(..x\i
based diet. Results showed that dietary
treatments did not signiﬁc.mtly influence
daily weight gain (11.04 - 1318 ¢
of BGM.
alse

rabbits fed graded dictary levels

l‘ Cd conversion ratios \[ Ll‘\ were

dl(’( ary

not significantly affected by

-;r(‘.l-‘
treatments although 1t tended to ¢

o 4 - RGM.
with increasing dietary levels of BG

Scanned with CamScanner




Dretary By
‘Li“k’-‘;&iﬂ":i'r 29

-
\‘.

Table Effect of graded dietary [ev
performance parameters of tabbits

—_—

n Mument Divecn®din-

o Varring Levels of Rambacs Growndzur (Vigns subrermanes (L) Vendoourt)

od Ganass (Burscrercoos of Rabdies

els of roasted bambara groundnut meal on

Ditt:u:}' levels of bambara groundnur (95)

Parameters 0 10 20 30 SEM
[mitnal Live w aght (&) 720,00 74300 65300 62000 4436
Final live waghe (9)  1208.33 [33500 I317.00 1103.00 73.68™
Dady feed mtake (@) 4544 3247 SLI0 4571 l44
Daly weght gan (@) 11,04 13.18 12.65 1240  0.90™
Feed conversion ratio +.14 412 3.97 R 0.36™
SEM = Standard error of mean
NS = Nor significant
The FCR values were 4.14, 4.12. 397 54830 w0 638.50g for rabbits on the 30
and 344 for rabbits on 0, 10, 20 and  and 10% BGM based diets respectively.

-

0% dietary levels of BGM respectively,
4 1Y .

Rabbits on 10°% BGM based dret had the

hio
LN
Ay

hest fimal live weight of 1335.00¢

while rabbits on 30% BGM based diet
had the lowest final live weight of

[103.00¢ although the difference was not

-
stgnuficant,

Carcass charactenstics of rabbirs

are shown in Table 4. There was no
~ - = I »
sigmificant  vanauon among  awan

“

catments. Carcass weighrs !‘-m:lk‘d trom

The dressing percentage ranged from
49.14% for rabbits on 20% dietary level
of BGM to 51.429% for those on 10%
dretary level of BGM. Percent live weights
tor small intestine values were 419, 441,
5.02 and 5.38% and values for of the
liver were 2.42, 2,45, 2.65 and 2.68% for
rabbits on 0, 10, 20 and 30% d:cur}'
levels of BGM respecuvely. The values
for the small intesune and for the liver
showed shght increases with Increase in

of BGM a.l:houg'n the

dietary  levels
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effects were not significant. For the other
organs however, no consistent trend was
observed. The following range of values
were observed: large intestine, 1.31 -

1.51%: caecum, 5.20 - 5.96%:; stomach,

3.38 - 5.52%: kidney, 0.59
heart, 0.19 - 0.26%:; head, 8.54 _

and pelt, 7.02 - 7.97%.

0.?2?'14
9-04?3

Table 4: Effect of graded dietary levels of roasted bambara groundnut mea] on carcyg,

characteristics of rabbits

Dietary levels of bambara groundnut meal (%)

Parameters 0 10 20 30 SEM
Carcass weight (g)  602.67 68850 64633  548.50 44.65%
Dressing % 49.79 S1.42 49.14 49.76 1.06™s
Organ weights (% LW)
Small intestine 4.19 441 5.02 5.38 0.25%s
Large intestine 1.50 [.31 1.38 I.51 0.12%
Caecum 5.96 5.52 5.82 5.20 0.47%
Stomach S5.15 3.38 4.25 5.52 0.52%
Liver 242 245 2.65 2.68 0.18™
Kidney 0.69 0.59 0.63 0.72 0.04™
Heart 0.25 0.26 0.19 0.21 0.02™
Head 9.04 9.01 8.54 8.70 0.11™
Pelt 7.79 7.07 7.50 7.02  027%

SEM = Standard error of mean

NS = Not significant

LW = Live weight

64

g

Scanned with CamScanner



Dietary Effect of V.u;'xhg Levels of B.
Meal on the Performance.

f Bumbara Groundnut (Vigna subterranea (L) Verdeourt)
utrient Digestibility and Carcass Charactersstics of Rabbits

Table 5: Nutrient intake and digestibility of rabbits fed diets containing graded levels

of roasted bambara groundnut meal

Parameters

Diet:u-y levels of bambara groundnut meal (%)
SE

M
0 10 20 30
DMI(g) 44.12 48.71 46.84 4406  1.44™
OMI(g) 40.62 44.62 43.37 4032 132
CPI(g)  7.65 8.59 8.26 7.32 0.24™
ADFI(g) 586 6.51 6.25 5.89 0.19
NDFI(g) 9.72 10.73 9.7 9.21 0.30™
DMD 71.13 69.45 70.62 70.7 2.00™
OMD 79.06 31.85 79.37 80.14 [.57™8
CPD 85.86 86.37 86.77 85.89 0.94™
ADFD 2943 28.33 29.40 27.08 [.34™
NDFD 43.20 44,42 46.53 46.33 [1.48™
DMI = Dry marter intake DMD = Dry matter digesubility
OMI = Organic matter intake OMD = Organic matter digestbility
CPI = Crude protein intake CPD = Crude protein digesubility
ADFl = Aad detergepnt fibre intake ADFD = Acid detergent fibre digestibility

NDFI = Neutral detergent fibre intake

SEM = Scandard error of mean NS

nutrient intake and

The
digestibility values of rabbits fed roasted
bambara groundnut based diets are shown
in Table 5. Results of the nutrient intakes
(DMI, OMI, CPI, ADFI and NDFI)

showed that rabbits in the control group

that received 0% BGM based dict were

65

NDFD = Neutral detergent fibre d:gcsn’b:l;t}'

= Not significant

not significantly different in their nutrient
intakes when compared with those that
received 10, 20 and 30% dietary levels of
BGM. The following range of values were
obtained for: DMI (44.06 - 48.71g):
OMI (40.32 - 44.62g) and CPI (7.32 -
8.59g). The lowest values were obtained

for rabbits on 30% BGM based diet and
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the highest values for rabbits fed 10%
BGM based diet respectively. They all
the trend. The acid
detergent fibre intake (ADFI) ranged

followed same
from 5.86g for rabbits on 0% BGM
based diet to 6.51g for those on 10%
BGM based diet. The NDFI values fell in
the range of 9.21g for rabbits fed 30%
BGM based diet to 10.73g for those fed
10% BGM based diet. Results obtained
from the digestibility of nutrients revealed
the following range of values: DMD
(69.45 - 71.13%), OMD (79.06 -
81.85%), CPD (85.86 - 86.77%),
ADFD (27.08 - 29.43%) and NDFD
(43.20 - 46.53%)

Discussion

Daily feed intake of rabbits were
not  significantly affected by varying
dietary levels of bambara groundnut meal
(BGM). The daily feed intake values
ranged from 45.44g for rabbits on 0%
BGM based diet to 52.47g for those on
10% BGM based diet. These values are
within the range of 51.4 - 55.6g reported

by Joseph er al (2000), who also

66

obtained a non-signiﬁcantm
ece
of roasted bambara groundnut op dai
y
feed of rabbits. Thijs resy;

contradicts the findings of Arijeniy, and

intake

Igene (2002), who reported a significyy,
difference in DFI and DWG of ralpy,
fed graded dietary levels of bambar,
groundnut meal. This may be attributeq
to the fact that these workers fed ray
bambara groundnut as opposed to roasted
bambara groundut fed in this study. The
presence of antinutritional factors in the
raw bambara groundnut such as trypsin
inhibitors might have resulted
reduction in feed intake and poor protein
digestion and nutrient utilization. The
results obtained for final live weight of
rabbits in this study is in agreement with
that of Joseph er al (2000), who
observed no significant difference n the
final live weights of rabbits fed graded
levels of toasted bambara groundnut
Carcass weights obtained in this study
also did not show any significant effect of

fell

dietary treatments. Carcass weights
within the range of 548.50 - 688.50¢g and

dressing percent ranged from 49.14 ©0

>
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