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Abstract

An experiment was carried out to study the effects of charcoal inclusion in the diet of
growing rabbits fed Acacia pod meal (APM) diet. Eighteen (18) growing rabbits of mixed
breeds (give the crosses) and sexes with an average initial weight of 5202+0.25g were
used for this study in a completely randomized design, involving three dietary treatments
with control (T}), acacia pod meal diet (T,) and acacia pod meal diet with charcoal (T3).
The experiment lasted Sweeks and thereafter at the end a digestibility trial was conducted.
Significant differences (p<0.05) were observed in average daily weight gains, feed intake
and feed: gain ratios. Treatment 3 had the highest average daily weight gain, feed intake
and feed: gain ratio which were significantly different (p<0.05) higher than T; and T,
with T, being lowest. Water intake was significantly (p<0.05) higher in T,, but lower and
similar in T; and T;. Nutrient digestibility and nitrogen balance were significantly different
(p <0.05) across the dietary treatments. Lower nutrient digestibility and nitrogen balance
was recorded in T,, while T; had significantly (p<0.05) higher than the control T;. Carcass
characteristics were highest in rabbits fed T; diet and was significantly different (p>0.05)
from T;. While T> had the lowest carcass characteristics. From the results obtained in this
study, it was concluded that inclusion of charcoal in diet with acacia pod meal can
improve the performance of growing rabbits.
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Description of Problem recommended 77g per day by food and
In Nigeria and other developing countries agricultural organization [1], which the
there is animal protein malnutrition. An minimum is due to poor economic
average Nigeria takes about 5.5g of condition as well as high cost of animal
animal protein per day which is quiet products.

very low when compared to the
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In order to bridge this gap and make
animal protein available rabbit has been
looked as an alternative animals to
provide protein, due to its very low cost
of production, higher feed conversion
efficiency, high prolificacy due to very
short gestation period and also be easily
raise by women and children, and does
not require more space.

Moreover Rabbit defend on about 90-
80% forage as feed sources. However,
intensive livestock farming (Rabbits) in
Nigeria has been greatly affected by high
cost of feed and feeding ingredient
especially the conversional protein and
energy ingredient like soya bean bake,
groundnut cake and maize [2].

Trees and shrubs have provide valuable
forage to man’s habivouse animals
probably since the time of domestication
by Robinson [3]. Trees and shrubs have
multipurpose uses, such as their fruit pod,
leaves and young leaves as food for
human consumption, trunk for wood and
leaves, pods and seed for animals [4].
They serve as alternative sources of
forage due to their high production of
edible highly acceptable biomass and
drought resistant [5]. Tree leaves have
high protein content ranging from 13-
26% crude protein on average [6].

Limitation to the utilization of the leaves
and pods of browse trees and shrubs by
animals is the presence of secondary
plant factors. Osagie [7] reported that the
utility of the leaves, pods and edible
twigs of shrubs and trees as feed resource
for animals is limited by the presence of
anti-nutritional factors (ANFs).
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have been used to
overcome the negative effects of
secondary plant factors, such as
biodegradation of tannins [8] using
white-rot fungi (Sporotricum
pulverulentum, Ceriporiopsis
subvermispora and Cyathus steroreus),
post- harvest processing techniques [9,
10]. However the use of charcoal in
detannification has been reported by
Poage [11], together with other different
chemical treatment methods with a lot of
success. The objective of this study was
to evaluate the chemical composition of
acacia pod meal and also to evaluates the
effect of acacia pod meal with or without
charcoal on performance of growing
rabbits

Several methods

Material and methods

Location

The study was conduction at the rabbitry
unit of the Department of Animal
Science, Ahmadu Bello University,
Samaru-Zaria. Located at (11°11°S and
38°E) in the northern guinea savannah
zone of Nigeria.
Experimental  animals and  their
management

Eighteen (18) growing rabbits of mixed
breed (give crosses) and sexes with
average initial weight of 526.92 +0.25¢g
obtained from Samaru were used for this
study. Prior to the commencement of the
experiments, the rabbits were
prophylactically treated against internal
and external parasites by subcutaneous
injection of Ivomec (0.2ml/rabbit), and a
broad-spectrum antibiotic
(Oxytetracycline L.A) was also given
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subantaneously (check spelling) at the
rate of 0.2ml/rabbit. After balancing for
weight, the rabbits were randomly
grouped into three (3) dietary treatments
with six (6) rabbits per treatment in a
completely randomized design.

The rabbits were housed in a three tier
cage unit, with each cage measuring 45
cm’. Each cage was equipped with plastic
drinkers and aluminum feeders. The

cages were housed in a room with
concrete floor and windows for proper
ventilation. Feed and water was supplied
ad libitum. Proper sanitary condition was
maintained throughout the experimental

period. The experiment lasted for
8weeks.

Experimental diet

The percent composition of the

experimental diet is presented in table 1.

Table 1. Percentage composition of experimental diets.

Ingredient Treatments

T T, T
Maize offals 63.4 36 32
GNC 23.9 24.5 27
Rice offals 10.0 15.0 16.0
APM _ 20 20
Charcoal _ _ 2.5
Bone meal 3.0 3.0 3.0
Salt 0.3 0.3 0.3
Vit .premix 0.25 0.25 0.25
Total 100 100 100

Data collection

The rabbits were fed twice a day at
7:00am and 4:00pm. Spilled and
contaminated feed was recovered, air
dried, weighed and subtracted from the
amount of feed offered. Feed intake was
then determined by the difference
between feed offered and weigh back.
Weight gain was measured weekly. At
the end of the experiment average daily
feed intake, average daily weight gain,
feed to gain ratio and feed cost per Kg
weight gain was computed.
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Carcass evaluation

At the end of the feeding trial, three
rabbits were randomly selected from each
treatment group for carcass analysis. The
animals were starved for twenty four
hours and their live weight was taken
prior to bleeding. Bleeding of the rabbits
involved severing their jugular veins with
a sharp knife followed by flaying which
was done by hanging the animals by the
neck on a hook and pulling the skin
downwards.

The visceral content comprising the
heart, lungs, kidney, and liver were
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carefully removed and weighed. The
weight of the dressed carcass, head, legs
and skin were recorded. The dressed
carcass was cut into shoulder, thigh and
loin.

Chemical analysis

The dry matter content of feed, APM,
and faeces were determined by drying the
samples at 60°C for 48 hours, crude fiber
(CF) content — by means of Foss Tecator
Analyzer, ether extract content — by
Soxtec System 1040 and ash content — by
combustion at 550°C in Muffle furnace.
Kjeldahl  nitrogen  analyses  were
performed in duplicate on dried APM,
experimental diets, fecal and wurine
samples and CP calculated as (N x 6.25)
according to [12] procedure. Tannin was
analyzed by methods of Wheeler et al.
[13].

Statistical analysis

The data obtained from the various
studies were subjected to analysis of
variance (ANOVA) procedure of SAS
[14] in a completely randomized design.
Means that were significantly different
Duncan multiple range test (DMRT) [15]
was used to compare the treatment
means.

Result and discussion

Experimental diets

The result of the chemical composition of
the Acacia pod meal (APM) and the
experimental diets are presented in Table
2. The result showed that the crude
protein content of the APM (12.56) is
within what was reported by Le Houerou
[16] for acacia pods and leaves (12.4%
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crude protein), and other browse plants
[17]. The CP and CF of the experimental
diets are within the range to meet the
nutrient requirement of growing rabbits
[18, 19].

Intake of experimental diets

The result of the feed intake (Table 3)
showed significant (P<0.05) among
treatments with Ts; having the highest
value (56.6 g/day) and the least (42.10
g/day) being T,.The result is in
agreement with the result obtained in
sheep [20], that there was reduction of
dry matter intake and crude protein
intake, also Waghorn et al. [21] reported
that smaller depression of voluntary feed
intake was observed by sheep fed Lotus
pedunculatus. The increase in feed intake
observed in Ts as a result of charcoal
inclusion agrees with the findings of
Poage et al [11]. Who in their study
reported lambs fed Dbitter weed
(Hymenoxys  odorata  DC)  alone
consumed considerably less than lambs
that received bitter weed with activated
charcoal.

Average water intake showed a
significant difference (p<0.05). The
highest water intake was recorded in T,
group fed acacia pod meal diet
(177.7ml/day), while the least water
intake (102.5ml/day) was obtained in Ts
diet. The result of this study is in
accordance with the report of Hove ef al.
[22], that animals fed with containing
tannin tends to drink more water than
those animals fed with low tannin diet.
The increase in water intake may be to
detoxify the effect off the tannin.
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Table 2. Chemical composition of experimental diets

Treatment diets

Parameters T T, T; APM
Dry matter 90.00 90.04 89.7 95.31
Crude Protein 17.89 18.15 18.38 12.56
Crude Fiber 11.19 10.36 10.36 1.85
Ether Extract 3.28 4.82 3.99 5.66
Ash 1.82 2.66 2.74 2.75
Nitrogen Free Extract 64.00 59.65 59.25 77.18
Tannin(mg/100g) 0.04 3.20 0.68 18.5

Live weight changes of experimental
animals

Average daily weight gain result
presented in the Table 3 showed
significance (p<0.05) difference across
dietary treatments. The average daily
weight gain was highest (16.52g/day) in
animals fed T; diet, while the lowest
average daily weight gain of (5.80g/day)
was observed in animals fed T, diet with
APM. The reduction in the weight gain in

rabbits fed T, diet may be attributed to
the reduction in feed intake aversion due
to the astringency of the tannin, causing
dryness in the mouth as reported by [23]
and the binding effect of the tannin to
proteins in the feed [24] and its effects on
digestive enzymes [25], hence making
the nutrients unavailable for productive
purpose. Also Bennick [26] reported that
tannins have a number of effects on
animals, among which include growth -
rate depression.

Table 3. Performance of growing rabbits fed APM with charcoal

Treatment diets

Parameters T T, T; SEM
Initial Wt(g) 520 525 525 024

Final Wt(g) 1170.0°  850° 1450°  118.8
Average weight Gain(g) 650.0° 325.0° 925.0" 38.4l1
Average DWG(g) 11.61°  580°  1652°  0.69
Average feed Intake (g) 52.35° 42.10° 56.50° 1.63
Average water Intake(ml/d) 137.5° 177.5% 102.5° 542

+b¢Mean values with different superscripts within a row differ significantly (p<0.05), SEM standard error of means

DWG daily weight gain
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The result of this study agrees with Abdu
et al. [19] in rabbits fed Zizyphus
mauritiana leaf meal diet and also [27],
who reported that bullocks fed 45% oil-
extracted seeds of A. nilotica in their diet
showed reduced weight gain (68 g/day to

Carcass characteristics

The result of the carcass analysis is
presented in Table 4. The result showed a
significant (P<0.05) differences in the
carcass characteristics. T3 had the highest
dress weight and dressing percentage,

16 g/day) and a 5% decrease in intake While T, had the lowest carcass
[27]. characteristics.
Table 4. Carcass characteristics of rabbit fed APM diet with or without
charcoal
Treatments
Parameters T, T, Ts SEM
Live Wt(g) 1170° 850° 1450° 118.8
Slaughter Wt(g) 1149° 801° 1404° 114.3
Dressed wt(g) 617° 508.5° 643.5% 43.37
Dressing % 47.4° 40.18° 55.38" 3.04
Loin(g) 143* 66.5° 155.5° 7.90
Shoulder (g) 204.5 118.0° 212.5 8.41
Thigh(g) 269.5° 118.5¢ 275.5° 8.27

+5¢\Mean values with different superscripts within a row differ significantly (p<0.05), SEM standard error

of means

The result of this finding is in according
to Makkar [28], who reported that the
presence of condense tannin in diet
reduces the carcass characteristics and fat
content in lamb.

Conclusions and application

It can be concluded from the results

obtained in this experiment.

1. APM in the diet of rabbits negatively
affect growth and feed intake.

2. Carcass characteristics were affected
by APM in the diet.
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3. Inclusion of charcoal at 2.5% in the

APM based diet was found to
positively improve and growth
performance.

Acknowledgement

The contribution of Mr. Ameh of the
Rabbitry unit and Mr Kwano and Mrs
Ojo of the Biochemical laboratory is
highly appreciated.



Abdu et al.

References

1. FAO (Food and  Agriculture
Organization), (2006). Official
Statistics, Rome

http://faostat.fao.org/default.aspx
(Accessed on March 10, 2011).

Ezea, J. (2004). Effects of Graded
levels of toasted lima bean (phaelus
lunatus) meal in weaner rabbit diets
B. agric. Thesis College of Animal
Science and Health, Michael Okpara
University of Agriculture.

Robinson, P.J. (1985). Trees as
fodder crops. In Attributes of Trees as
Crop Plants. M.G.R. Cannell, and J.E.
Jackson,(eds). Institute of Terrestrial
Ecology, Huntingdon, UK,. Pages
281-300

Dahlanuddin  (2001). Forages
commonly available to goats under
farm conditions on Lombok Island,
Indonesia. Livestock Research for
Rural Development 13.

Preston, T.R. and Murgueitio, E.
(1987). Tree and shrub legumes as
protein sources for livestock. In: D.
Walmsley (ed). Forage legumes and
other local protein sources as
substitutes  for imported protein
meals. CTA:Wageningen and
CARDI:Trinidad Pages 94-104

Espinosa, J. (1984). Produccion y
caracterizacion  nutritiva de la
fraccion nitrogenada del forraje de
madero negro (G. sepium) y Paré (E.
poeppigiana) a dos edades de rebrote.

130

10.

11

MAg Sc  Thesis
Turrialba, Costa Rica.

UCR/CATIE.

Osagie, A.U. (1998). Anti-nutritional
factors, in Nutritional quality of plant
foods. In: A.U. Osagie and O.U. Eke
(eds). Post harvest Research unit,
Dept of Biochemistry, University of
Benin. Nigeria

Makkar, H.P.S., Singh, B. and
Kamram D.N. (1994). Biodegradation
of tannin in oak (Quercus incana)

leaves by Sporotricum pulverulentum.
Lett. Appl. Microbiol. (18): 42—44.

Ben Salem, H., Nefzaoui, A., Ben
Salem, L. and Tisserand, J.L. (1999).
Different means of administrating
polyethylene glycol to sheep: Effect
on the nutritive value of Acacia
cyanophylla Lindl. foliage. Anim.
Sci., (68): 809-818

Bunyeth, H. (2005). Cassava foliage
as supplement for goats fed paragrass
(Brachiaria mutica) in  full
confinement, or with grazing in
semi-confinement. MSc.  Thesis.
Department of Animal Nutrition and
management, Swedish University of
agricultural sciences, Uppsala,
Sweden.

. Poage, G.W., Scott, C.B., Bisson,

M.G. and Hartmann, F.S. (2000).
Activated charcoal attenuates
bitterweed (Hymenoxys odorata)
toxicosis in sheep. J. Range Manage.
(53): 73-78.



12.

13.

14.

15.

16.

17.

18.

Abdu et al.

AOAC. (2000). Official Methods of
Analysis. Vol. 1. 17th ed. Association of
Official Analytical Chemists. Washington,
DC

Wheeler R.A., Chaney W.R., Butler
L.G. and Brewbaker J.L. 1994.
Condensed tannins in Leucaena and

their relation to psyllid resistance.
Agroforest. Syst. (26): 139-146

SAS (2000). SAS User’s Guide:
Statistics. SAS Institute, Cary, North
Carolina, USA

Duncan, D. B. (1955). Multiple range
and F-test. Biometrices, 11: 1-42.

Le Houérou, H.N. (1980). Chemical
composition and nutritive value of
browse in tropical West Africa. In
Browse in Africa, the current state of
knowledge. H.N. Le Houérou, (ed).
ILCA, Addis Ababa. Page 261-289

Adamu, H.Y., Abbator, F., Abdu,
S.B., Jokthan, G.E. and Yashim, S.M.
(2010). Chemical composition of
some common supplementary feeds
for ruminant livestock in semi arid
zone of Nigeria in Proceeding of the

35" Annual conference of the
Nigerian  Society  for  Animal
Production (NSAP). held at the
Department of Animal Science,

University of Ibadan, Ibadan, Nigeria.
14™-17"™ March, 2010

Aduku, A.O. and Olukosi, J.O.
(1990). Rabbit management in the
tropics. ~ Production,  processing,
utilization marketing, economics,

131

19.

20.

21.

22.

research and future prospect. Living
book service Abuja.

Abdu, S.B., Yashim, S.M., Hassan,
M.R. Adamu, H.Y. and Jude, U.E.
(2009).  Influence of Ziziphus
(Zizyphus  mauritiana) leaf meal
inclusion on Nutrient Digestibility
and Nitrogen Balance in rabbits. in
Proc, of thel4™ Annual Conference of
the Animal science association of
Nigerian (ASAN), at LAUTECH,
Ogbomoso, from 14" 17"
September, 2009. Pages 366-368

Makaranga, M. (2002). The effect of
feeding tannin ferrous rich browse
diet to worm infected goats on crude
protein  digestibility and worm
burden. A special project. Sokoine
University of Agriculture, Tanzania.
Pages 23.

Waghorn, G.C., Ulyatt, M.J., John, A.
and Fisher, M.T. (1987). The effect of
condensed tannins on the site of
digestion of amino acids and other
nutrients in sheep fed on Lotus
comiculatus L Br. J. Afcrfr, (57):115-
126.

Hove, L., Topps, J.H., Sibanda, S.
and Ndlovu, L.R. (2001). Nutrient
intake and utilization by goats fed
dried leaves of the shrub legumes

Acacia  angustissima,  Calliandra
aglothyrsus and Leucaena
leucocephala as supplements to

native pasture hay. Animal Feed
Science and Technology (91): 95-106.



23

24.

25.

26.

27.

28.

Abdu et al.

. Lowry, J.B. (1990). Toxic factors and

problems: Methods of alleviation
them. Page 76-85 in Shrubs and tree
of farm Animals. C. Devendra, ed.
Proceedings of a workshop in
Denpasor, Indonesia IDRC Ottawa,
Canada.

Barry, T.N. (1985). The role of
condensed tannins in the nutritional
value of Lotus pedunculatus for
sheep. 3. Rates of body and wool
growth. British Journal of Nutr,
(54):211-217.

Reed, J. D. (1986). Relationships
among soluble phenolics, insoluble
proanthocyanidins and fibre in East
African browse species. Journal of
Range Management (39): 5-7.

Bennick, A. (2002). Interaction of
plant polyphenols with salivary

proteins. Crit. Rev. Oral Biot.
Med., 13, 184- 196.

Pande, M.B., Talpada, P.M., Patel,
Z.N., Purohit, L.P. and Shukla, P.C.
(1982). Note on processed babul
feeding to mature Kankrej bullocks.

Indian Journal of Animal Science 52,
798-799.

Makkar, H.P.S. (2001). Chemical,
protein precipitation and bioassays
for tannins, effect and fate of tannins,
and strategies to overcome
detrimental effects of feeding tannin
rich feeds. In 9th Seminar of the
FAO-CIHEAM sub-network,
Nutrition and feeding strategies of
sheep and goats under harsh climates,

132

8-10 November 2001. Hammamet,
Tunisia. Pages 60

29. Verna, M., Pace, V., Settineri, D., di

Giacomo, A. and Nanni, A. (1989).
Impiego di Sorgo a diverse tenore di
tannini  nell'alimentazione  degli
agnelli. II. Considerazioni sulla
dissezione delta coscia, sulla qualita
delle carni e sui rilievi istologici ed
istochimici degli organ!. Ann. Ist.
Sper. Zootec., 22(1): 1-14.



