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Abstract

The study was conducted to determine the effects of graded levels of teak (Tectona grandis)
kernel meal on rabbits. Thirty weaned rabbits aged between 4 — 5 weeks old were which
lasted for 12 weeks. The rabbits were randomly allotted to five dietary treatments of two
replicates consisting of three rabbits each in a completely randomized design. The calyx
layer of the kernel was removed via sieving and rubbing in-between the palms, and the middle
layer coupled with the innermost layer were crushed and milled using huller mill to obtain
teak kernel meal. Experimental diets were compounded in such a way that Diet I contained
no teak kernel meal (control) while Diets 2, 3, 4 and 5 contained the test ingredient at 5, 10, 15
and 20% levels of inclusion respectively. Teak kernel meal was analysed for moisture, crude
fibre(CF), crude protein (CP), ether extract (EE), ash and nitrogen free extract (NFE).The
results for moisture, crude fibre, crude protein, ether extract, ash and nitrogen free extract
were 7.36, 54.90, 8.75, 8.50, 5.00 and 16.88% respectively. Anti-nutritional factors were also
analysed for oxalate, phytate, cyanide, tannin, flavonoid and alkanoid, and the results were
28.6mg, 3.65, 0.32, 2.35, 3.12 and 0.42% respectively. Rabbits fed Diet 1 had the highest final
weight of 1635.88g while those fed Diet 5 exhibited the least (1411.20g). There were
significant (P<0.05) differences among daily feed intake of the rabbits. The study suggests
that rabbits can tolerate 20% of the test ingredient without any deleterious effect.

Keywords: rabbits, performance, teak kerne{ meaf, proximate analysis, anti-nutrients

Introduction generation intervals, high fecundity, rapid
The use of conventional feedstuffs in the growth rate, high profificacy and refative
preparation of fivestock feed has put the fow cost of production (Akinnusi et al.,
industry into direct competition with ~ 2007). Rabbits are efficient converters of
human for the feedstuffs (Muriu et. al., feed to meat, and can utifize up to 30%
2002). High costs of conventional sources crude fibre as against 10% by most poufiry

of energy and protein have been the major species (Egbo et al., 2001). With the above
reason for the high cost of rabbit feed. The great potentials of rabbit, its production is
high cost of feed in turn has made fivestock facing the problem of high cost of feed. One
production an expensive venture which has ofthe possibfe options advocated to sofving
caused serious animal protein deficiency the present high costs of feedstuffs,
among Nigerians, especially inthe fow according to Oforede and Longe (1999) is
income cflass, feading to mafnutrition the substitution of the conventionalfeeding
(Madubuike and Obidimma, 2009). Rabbit stuffs with non-conventional types. With
has the potentialfor filling the gap between the diversified uses of most of the

demand and supply of animal protein in conventionalfeedstuffs there is therefore, a
developing countries {ike Nigeria. This is necessity for the utifization of under-
because of its high genetic potential, short exploited farm produce as feed resources
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for fivestock feed. Many forest, farm
produce and products, agro-industrial by-
products and animalby-products had been
evaluated and found as suitabfle
repfacements for some conventional
feedstuffs.Rabbits may have the potential
of utilizing such unconventionalfeedstuffs
as teak (Tectona grandis) kernelmeal. Teak
kernel meal has crude protein of 8.75%
from the preliminary proximate anafysis
carried out on the kernef. This makes it
comparable to maize which is a source of
energy. It is on this basis that the study was
carried out to determine the growth
performance and carcass evafuation of
rabbits fed teak kernefmeat.

Materials and methods

Experimental location

This study was carried out at the rabbit
section of Ibrahim Badamasi Babangida
University Teaching and Research Farm,
Lapai, Niger State. Lapai is very close to
Minna (State capital), which fes between
Latitude 9°31 and 945, east of the equator
(Usman, 2011). The area falls within the
Southern Guinea Savannah Vegetation
Zone of Nigeria with mean annuaflrainfafl
between 1100 — 1600mm and a mean
temperature between 21°C and 36.5°C
(Usman, 2011).

Sourcing and processing of feedstuffs
Soybean, fimestone, wheat offal and bone
meal were purchased from Feedtech
Limited, Sufeja, whife maize and salt were
purchased from Lapai {ocal market. Teak
kerne& were sourced for at Cheche village,
Lapai Local Government Area of Niger
State, Nigeria. They were obtained
between January and March, when they
were abundant. The cafyx fayer of the
kerneflwas removed via sievingand rubbing
in-between the palms, and the midd( fayer
coupled with the innermost fayer were
crushed and milfed using hutler mil to
obtain teak kerne{meal.
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Experimental diets and management of
rabbits

Thirty weaned rabbits, aged between 4 — 5
weeks, of mixed sexes were purchased from
a rabbit farmer in Apata Area of Ibadan in
Oyo State.They were randomly atlotted
into five treatment groups of six rabbits
each in a compfletely randomised design.
Each treatment has two repflicates of three
rabbits each. Five experimental diets were
formufated withapproximated crude
protein fevelof 18%. Diet 1 (T,) served as a
control containing every other feedstuff
except the test ingredient — teak kernefmeal
(TKM). Diets 2, 3,4 and 5 designated as T,
T, T, andT; respectively contained TKM at
inclusion fevels of 5, 10, 15 and 20%
respectively. Table 1 shows the
composition (%) of experimentaldiets. A
diets were supplemented with equalamount
of wheat offal, salt, imestone and bone
meal. The rabbits were dewormed and
appropriate medicationswere administered
as at when due. The cages were equipped
with feeders and drinkers. Prior to the start
of the study, the animals were fed the same
diet and were alfowed an adjustment period
of'seven days to enabfe the animafs get used
to the cages. Experimentaldiets and water
were provided ad-libitum throughout the
experimentalperiod of 12 weeks.

Data collection

Determination of proximate and anti-
nutritional factors

Proximate anafysis of teak kernefmealwas
determined according to A.O.A.C.
(2000).NFE was cafcufated by subtracting
the sum of crude protein, crude fibre, ether
extract, and ash from 100% dry weight
sample (AOAC, 1995). Metaboflizable
energywas calcufated using the procedure
of Asibey-Berko and Tayie (1999). Anti-
nutritional factors:flavonoid, phytate,
tannin, oxalate and cyanogenic glycoside
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Table 1: Gross composition of experimental diets fed to the rabbits

Ingredient (%) Teak kernel meal

0% 5% 10% 15% 20%
Maize 61.46 56.79 51.46 46.46 41,45
Soybean 24.79 24.79 24.79 24.79 24.79
Teak kernefmeat 0.00 5.00 10.00 15.00 20.00
Wheat offat 10.00 10.00 10.00 10.00 10.00
Saftt 0.25 0.25 0.25 0.25 0.25
Bone meat 2.00 2.00 2.00 2.00 2.00
Limestone 1.50 1.50 1.50 1.50 1.50
Total 100.00 100.00 100.00 100.00 100.00
Cafcufated (%)
Crude protein 17.94 17.96 17.93 17.91 17.91
Crude fibre 4.27 6.89 9.49 12.1 14.71
Ether extract 3.98 3.94 4.02 4.11 4.21
Ash 2.92 3.12 3.30 3.30 3.67
ME (kcat/100g 332.591 344.572 334.518 368.388 379.238

were afso determined according to
A.0.A.C.(2000).

Determination of performance
characteristics of the rabbits

Performance parameters measured from
data generated weekly in the feeding triat
incfuded feed intake, body weight change,
feed conversion ratio and protein efficiency
ratio. The following formuflae were used for
the performance parameters:

Feed intake = (Quantity of feed served — feft
over)g

Feed conversion ratio = (Quantity of feed
consumed + weight gain by the rabbits) g
Carcass evaluation

At the end of the study, four rabbits per
treatment were randomfy selected, finallive
weights taken, and then starved overnight
by allowing them access to water onfy. The
animals were killed by stunning with a
wooden cfub at the base of the head behind
the ears and were then sfaughtered by
cutting the jugufar vein and carotid artery at
the fevel of the atfas vertebra. Proper
bleeding was alfowed and the carcasses
were dressed by removing their peflts and
were decapitated at the atlanto-occipital
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joint (head). The hind feet were cut afong
the joint between the tibia calcaneus while
the fore feet were at carpalregion and the
tailcut closed to the base. Evisceration was
then accompfished by removing the internat
organs (heart, fiver, kidneys, fung and the
futl gut), weighed individually, and then
expressed as percentage of the carcass
weight.

The hot carcass weight was recorded and
the fat was collected from fat depots. The
carcasses were stored in a freezer pending
carcass anafysis, during which they were
thawed and the chilled carcass weights
were recorded. They were further cut into
prima cuts, and deboning was manualfy
done according to Awosanya (1989). The
fats were collected from three depots in the
animalbody and weighed. These are: inter-
scapufar fat deport (fats on the dorsalside
and between the scapufars, extending to
neck region and the cflavicle bones),
inguinal fat deport (fats deposited
subcutaneousfy around the inguinalregion
prior to evisceration), and perirenal fat
depot (fats on the ventral region of the
carcass internally surrounding the kidneys
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down to the pelvic region after
evisceration). The carcass f(ength was
determined using tape rufe from the anterior
edge of the first rib to anterior edge of
aitchbone of the pelvis. Cutting into primal
parts was done by first dividing the
carcasses into two symmetrical hatves as
much as possible by spfitting the vertebral
columns. Each haff of the carcass was then
divided into shoulder, rib, foin and feg.
Shoulder was removed by cutting between
5"and 6" ribs perpendicufar to the back fine.
The rib was thereby separated from the foin
by cutting behind the 12" rib following its
curvature. Loin was separated from the feg
by cutting at the tip of the ilium
perpendicufar to the chine bone according
to Awosanya (1989). Weights of the prima
parts were taken and recorded. Two
different symmetrical hatves of carcasses
were selected per treatment to make
compflete whole carcass. The deboningof
the primalcuts were manually done and the
fean and bones were weighed separatefy.
Data analysis

Data collected on body weight, feed intake,
feed conversion ratio and protein efficiency
ratio were subjected to anafysis of variance
(ANOVA) using statisticalanalysis system
package (SAS, 1999).

Results and discussion

Resufts from proximate analysis of teak
(Tectona grandis) kernel meal (TKM) are
presented in Table 2. The TKM was found
to be rich in crude fibre (54.9%), but ow in
crude protein (8.75%) and ash (5%). TSM
dry matter, ether extract and nitrogen free
extract percentages are 92.64, 8.50 and
16.88% respectively, whife ME is 1618.29
kcal’kgDM. Vaftues for crude protein and
ether extract from this study were fower
than what were reported by Oforunsanya et
al. (2013) for teak seed meal Thecrude
protein and nitrogen free extract vafues
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from this study were atso fower than those
of Ocheja et al. (2011) who reported 10.13
and 68.13% for teak feaf. Crude fibre value
(54.9%) obtained from this study is far
above what was reported by Oforunsanya et
al. (2013) for teak seed meal The anti-
nutritional factors in teak kernel meal are
presented in Tabfe 3. Tannin in TKM did not
affect the growth rate and feed intake of the
rabbits because of the fow vafue recorded
from the anafysis. This is contrary to the
report of Makkar (2003) that tannin, the
most important anti-nutritional factorin
fegume seeds, decreases the growth rate and
feed intake of animals as a result of fow
paflatability and decrease in various
enzymatic activities. Other anti-nutrients
vaflues determined in this study are very fow
and as such did not pose any threat to the
animals. The resufts on growth performance
ofthe experimentalanimals are presented in
Table 4. It showed that there were
significant (P<0.05) differences in the feed
intake with the highest (422.55g) recorded
in rabbits fed 10% TKM. The f{owest
(367.67g) weekly feed intake was recorded
in rabbits fed 5% TKM. The growth
performance indices, except feed intake,
showed no significant (P>0.05) differences
among the treatment means. The highest
final weight (1635.83g) was recorded in
rabbits fed controf diet while the fowest
(1411.20g) was recorded for those fed 20%
TKM. This resuft indicated that the more the
fevel of inclusion of TKM the fower the
finalweight of the rabbits. Highest weekly
feed intake was recorded for rabbits fed
controldiet while the fowest was the rabbits
fed 15% TKM diet. Feed conversion ratio
and protein efficiency ratio were at the best
in the control folfowed by 15% and 5%
TKM respectively. Final body weights
recorded in this study were fower than what
were reported by Jiya et al. (2013) who fed
graded tevels of processed talfow seed meat
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to rabbits. This parameter is afso lower than
what were reported by Idowuet al. (2013)
who fed weaned rabbits with diets
containing bamboo feaf mealFinal body
weight and daify weight gainof the rabbits
in this study indicated higher vafues than
what were reported by Abduet al. (2011)
who fed acacia pod meat-charcoal based
diet togrowing rabbits. These, however,
were lower than the resufts of Amaefule et
al. (2011) who fed weaned rabbits with
diets supplemented with organic acids.
Resufts of the average daily weight gain
and average daily feed intake from this
study were fower than the reports of Abdu
et al. (2012) when they fed Ziziphus
mauritiana teaf meal to growing rabbits.
However, average daily weight gain in this
study is better than the reports of Adeniji et

al. (2012) who fed grower rabbits with
Gmelina arborea feaf meal. Average feed
intake in this study compared favourably
with the reports of Orayaga and Gohohak
(2014) who fed growing rabbits with
different sources of groundnut meafs, and
results showedlttle disparity in the final
weight of the rabbits. The differences in the
finalweights might be due to the difference
in the fevels of the test ingredients. The tow
feed intake recorded in this study may be
attributed to the high fat and energy of
TKM, which is in accordance with the
report of Omofe et al. (2007) that rabbits
willconsume fess feed when the energy and
or fat content(s) are/is high. This is because
animafs generally feed to meet their energy
requirements.

Table 2: Chemical composition of teak kernel meal

Parameter (%) Composition
Dry matter (DM) 92.64
Moisture 7.36
Crude protein (CP) 8.75
Ether extract (EE) 8.50
Crude fibre (CF) 54.50
Ash 5.00
Nitrogen free extract (NFE) 16.88
ME (kcal/100g) 560.52

Table 3: Anti-nutritional factors in the teak kernel meal

Parameters (%) Composition

Ffavonoid 3.12

Aftkanoids 0.42

Phytate 3.65

Tannin 2.35

Cyanide 0.32

Oxafate (mg) 28.60

Tabfe 5 shows the staughter information and
the externaloffalof the growing rabbit fed
the test ingredient. There were no
significant (P>0.05) differences in afl the
parameters considered. However, rabbit fed
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control diet had the highest (1738.73g)
shrink weight, folfowed by rabbit on diet 4
(1453.50), white the feast (1328.00g) was
recorded at treatment 5. The same trend was
noticed in bled weight, hot carcass, chitled
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Table 4: Performance of weaned rabbits fed teak kernel meal

Parameter Teak kernelmeal SEM SIG
0% 5% 10% 15% 20%
Initialweight (g) 370.00 420.00 400.00 362.00 358.00 5.59 NS
Finalweight (g) 1635.83 1448.80 1461.40 1421.20 141120 9690 NS
Av. Daily wt. gain (g) 14.06 11.43 11.78 11.77 11.39 9.36 NS
Wkiy. feed intake (g) 373.98¢ 367.67¢ 422.55° 412.80° 421.47° 8.07 *
Daily feed intake (g) 53.43 52.52 60.36 58.97 60.21 1.84 NS
Feed to gain ratio 3.67 5.23 5.17 4.77 5.06 3.15 NS
Mortafity (%) 0.00 16.67 16.67 16.67 16.67

abed Means in the same row with different superscripts differ significantly ( P<0.05), SEM = Standard

Error of Means, NS = not significant

Table 5: Effect of teak kernel meal on slaughter weights and the external offal of the growing rabbits

Parameter
(€3] Teak kernel meal SEM SIG
0% 5% 10% 15% 20%
Shrink weight 1738.73 1432.75 1390.50 1453.50  1328.00 78.09 NS
Bled weight 1703.50 1397.50 1350.25 1419.75  1277.00 7859 NS
Blood foss 35.23 35.25 40.25 33.75 51.00 52.14 NS
Hot carcass 886.00 705.25 689.00 72250 652.50 31.54 NS
Chilled
carcass 876.00 691.00 679.75 706.00  640.50 31.69 NS
Chilled foss 10.00 14.25 9.25 16.50 12.00 1443 NS
Pelt 183.25 116.25 127.50 123.00 122.00 131.8 NS
Feet 38.50 38.25 36.25 43.25 38.25 36 NS
Tail 4.50 6.50 5.00 6.00 6.00 387 NS
Head 166.50 137.50 137.00 152.00 136.50 343.53 NS
Table 6: Effect of teak kernel meal on visceral organs of grower rabbits
Parameter (%) Teak kernel{meal SEM SIG
0% 5% 10% 15% 20%
Heart 0.47 0.58 0.54 0.45 0.42 0.02 NS
Kidney 1.04 1.61 1.47 1.43 1.29 0.13 NS
Liver 3.89 5.03 4.39 3.92 5.23 0.69 NS
Lung 1.56 1.79 1.74 1.48 1.53 0.26 NS
Gut 29.47 32.92 36.29 36.23 38.31 246.35 NS
Perirenal fat 16.75 18.75 22.33 9.25 12.25  158.12 NS
Scapufar fat 1.13 7.00 4.00 2.63 3.63  73.29 NS
Inguinal fat 15.00 15.33 19.33 11.75 6.75 1151 NS

SEM = Standard Error of Means, NS = not significant
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carcass and head. Rabbits fed control had
the highest (183.25g) peltt followed by
treatment 3(127.50g), whife treatment 5
had the feast (122.00g). Rabbit on
treatment 4 recorded the heaviest (43.25g)
feet folfowed by treatment 1 (38.50g) and
the feast (36.25g) from treatment 3. The
highest weight (6.50g) for tailwas recorded
in treatment 2 folfowed by treatments 4 and
5(6.00g) while the feast was in the control.

Table 6 shows the effect of TKM on
visceralorgans of the experimentalrabbits.
Visceral organs showed no significant

(P>0.05) difference. Rabbits fed 5% TKM
had the highest heart (0.58%), kidney
(1.61%) and fung (1.79%), whife those fed
20, 0 and 15% had the fowest heart, kidney
and fung. Liver at 20% was at the highest
(5.23%) while rabbits on control diet had
the fowest fiver vatue (3.89%). Perirenal
and inguinalfats were at the highest (22.33
and 19.33% respectively) at 10%, white
those fed 20% TKM had the fowest (12.25
and 6.75% respectively) for the same
parameters. Scapufar fat was at the towest
(1.13%) and highest (7%) at 0 and 5%
respectively.

Table 7: Effect of teak kernel meal on carcass cuts and carcass measurements of grower rabbits

Parameter (%) Teak kerne{meal SEM  SIG
0% 5% 10% 15% 20%

Shoufder 13.02 13.21 13.59 12.48 12.89 090 NS

Rib 6.38 6.91 6.79 6.15 5.89 037 NS

Loin 11.86° 9.97 10.11 11.46* 11.432 093 *

Leg 20.09 19.74 19.31 19.34 20.00 0.74 NS

Thigh width (inch 3.23 2.98 2.98 3.10 2.95 1.00 NS

Carcass fength (inch)  9.65 9.23 9.10 9.28 8.93 0.25 NS

Lean:bone

Shoufder 06:01 07:01 06:01 05:01 06:01

Rib 05:01 06:01 05:01 04:01 05:01

Loin 05:01 04:01 04:01 03:01 05:01

Leg 02:01 03:01 03:01 03:01 03:01

“ Means in the same row with different superscripts differ significantly (p<0.05), SEM = Standard

Error of Means, * = significant

Effect of teak kernel meal on carcass cuts
and carcass measurements of grower
rabbits is presented in Tabfe 7. There were
no significant (P>0.05) difference in atlthe
parameters measured except in foin where
the means were significantly (P<0.05)
different. Rabbits fed controldiet exhibited
the highest vafues in all the parameters
except in shoufder and rib. Values of foin
obtained from this study were fower than
the reports of Abu and Tanimowo (2012).
The vafues were higher than the report of
Ahmaefule et al. (2011) for shoulder and
foin. The fean to bone ratio (Table 7) was at
the best for rabbits fed 5% TSM diet for both
rib and shoulder. Rabbits fed experimental

diets were better than those fed controfdiet
as with respect to {ean to bone ratio of the
leg.

Conclusion

Results from this study suggested that teak
kernefmeaflcan be incorporated in the diets
of rabbits for maximum performance. It is
non-toxic because it showed no deleterious
effects on the animafs. Ao, inclusion of
teak kernel meal in the diets of rabbits
produced better economic benefits than
when using soybean mealas source of pfant
protein. Itis conctuded that teak kernefmeat
shoufd be fed up to 20% fevelofinclusion.

287



Graded levels of teak (Tectona grandis) kernel meal on growth performance and carcass characteristics of rabbit (Oryctolagus cunniculus)

References

Abdu, S. B., Bako, H., Hassan, M. R.,
Jokthan, G. E., Yashim, S. M.,
Adamu, H. Y. and Abdulrashid,
M. 2011. Effect of charcoal
incfusion on the performance of
growing rabbits fed Acacia (Acacia
nilotica) pod meal based diet.
NigerianJ. Anim. Sci.  13:133-
141.

Abdu, S. B., Hassan, M. R., Adamu, H.
Y., Yashim, S. M., Abdulrashid,
M., Duru, S. and Jokthan, G. E.
2012. Costs benefit anaflysis of
tevel of Ziziphus (Ziziphus
mauritiana) teaf mealincfusion in
the diet of growing rabbits.
Nigerian Journal of Animal
Production, 39(11): 90-95.

Abu, O. A. and Tanimowo, D. A. 2012.
Effect of P-mannanase
supplementation and feed
presentation on cassava
characteristics and macro-mineral
digestibility of growing rabbits fed
palm kernel based diets. Nigerian
Journal of Animal Production,
39(11):  83-89.

Adeniji, A. A., Gana, E., Olafadehan, O.
A., Chibougwu, I. C. and Saria,
M. 1. 2012. Performance of grower
rabbits fed Gmelina arborea leaf
meal. Nigerian Journal of Animal
Production, 39(11): 66-70.

Ahmaefule, K. U., Mbagwu, I. I. and
Inyang, N. E. 2011. Performance,
nutrient utifization and intestinal
environment of weaned rabbits fed
diets suppfemented with organic
acids in the humid tropics.
NigerianJ. Anim. Sci. 13: 69-79.

Akinusi, F. A. O., Bamgbose, M.,
Sogunle, O. M., Oso, A. O. and
Afolabi, F. O. 2007.Comparative
effect of different animaf protein

288

concentrates on the carcass quafity
of rabbits. Proceeding of the 32"
AnnualConference of the Nigerian
Society for Animal Production,
March, 18-21, Cafabar, Nigeria.
A.0.A.C. 2000. Officialmethod of anafysis
of the Association of Official
Anafytical Chemistry, 17" edition,
Washington, D.C.

Asibey-Berko, E. and Taiye, F. A. K. 1999.
Proximate anafysis of some
underutilized Ghanaian vegetab/es.
GhanaJ. Sci. 39:91-92.

Awosanya, B. 1989. Carcass characteristics
of rabbits fed maize replaced with
patim oil sfudge. Ph.D. Thesis,
Department of Animal Science,
University of Ibadan, Oyo State,
Nigeria

Egbo, M. L. Doma, U. D. and Lacdaks, A.
B. 2001. Characteristics of small
scale rabbit production and
management in Bauchi metropofis.
Proceedings of the 26" Annual
Conference of Nigerian Society for
AnimalProduction (NSAP), 18-21
March, 2001, ABU Zaria, Pp.
1 6 0 - 1 6 2

Idowu, O. M. O., Oso, A. O., Adeyemi, O.
A., Osho, S. O., Idowu, O. P. A.
and Ijaya, A. T. 2013. Growth
response and apparent nutrient
digestibifity of weaner rabbits fed
with diets containing bamboo feaf
meal. Nigerian Journal of Animal
Production, 40(2): 52-58.

Jiya, E. Z., Ijaya, A. T., Olorunsanya, A.
O. and Ayanwale, B. A. 2013.
Performance of rabbits fed diets
containing graded fevels of
processed tallow (Detarium
microcarpum) seed meal. Nigerian
Journal of Animal Production,



Egbewande, Olorunsanya and Adebanjo

40(2):59-70.

Madubuike, F. N. and Obidimma, V. N.
2009. Brewer's dried grain as
energy source on external and
internal egg quafities of faying
hens. Proc. 34" Ann. Conf. Nig.
Soc.  Anim. Prod., Uyo. Pp. 362
-365

Makkar, H. P. S. 2003. Effects of fats and
tannins on ruminant animafs,
adaptation to tannin and strategies
to overcome detrimental effects of
feeding tannin rich feeds. Small
ruminants research,49:241-256.

Mariu, J. L., Njoka-Njiri, E. N., Tuitoek,
J. N. and Nanua, J. N. 2002.
Evatuation of sorghum (Sorghum
bicolor) as repfacement of maize in
the diet of growing rabbit
(Oryctolagus cunniculus). Asian
Austraflisian.Journal of Animal
Science, 15:565-569.

Ocheja, J. O., Ebiloma, S. O., Ukwuleno,
S. O., Ogunche, H. G. E., Lalabe,
B. C. and Akuboh, C. A. 2011.
Performance and haematofogical
parameters of grower rabbits fed
with some supplemented with a
mixture of Bambara nut waste and
rice offall PAT, Pubfication of
Nasarawa State University Journal.
7(2):37-47.

Olorede, B.R. and Longe, O.G. 1999.
Growth, nutrient retention,
haematofogy and serum chemistry
of pullet chicks fed sheabutter cake
in the humid tropics. Arch. Zootec.,
49:441-444.

Olorunsanya, A. O., Egbewande, O. O.,
Ibrahim, H., Musa, A. A., Boku,
A. L., Yusuf, M. K. and Garba, E.
2013.Carcass characteristics of
broifer chickens fed graded fevels
of teak (Tectonagrandis Linn.) seed
meal. Proceeding of 38"
Conference of Nigerian Society of
Animal Production, March, 2013.
Rivers State University of Science
and Technofogy, Port Harcourt,
Nigeria, 778-780.

Orayaga, K. T. and Goholshak, P. M.

2014. Comparative evaluation of

effects of different sources of

groundnut meals on digestibifity,
growth performance and
economics of production of
growing rabbits.Nigerian Journal

of Animal Production, 41(1): 272-

283.

1999. SAS/STAT User's

Guide. Version 8 for Windows.SAS

Institute, Cary, North Carolina,

USA.

Usman, H. I. 2011. Effect of time of
intercropping soybean on weed
suppression and performance of
upfand rice in southern guinea
savannah of Nigeria. Ph.D. Thesis,
Department of Crop Production,
Federal University of Technology,
Minna, pp. 24.

SAS

Received: 25" August, 2016
Accepted: 12" March, 2017

289



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291
	Page 292
	Page 293
	Page 294
	Page 295
	Page 296
	Page 297
	Page 298
	Page 299
	Page 300
	Page 301
	Page 302
	Page 303
	Page 304
	Page 305
	Page 306
	Page 307
	Page 308
	Page 309
	Page 310
	Page 311
	Page 312
	Page 313
	Page 314
	Page 315
	Page 316
	Page 317
	Page 318

