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A Feeding trial was conducted for sixteen weeks to evaluate nutrient utilization and growth
performance of cockerels fed processed Senna obtusifolia meal based-diets. Six experimental
diets were compounded to contain 0% and 20% each of the raw, boiled, soaked, sprouted and
fermented Senna obtusifolia seed meal designated T1, T2, T3, T4, T5 and T6, respectively.
Data were collected on nutrient digestibility, feed intake, weight gain, feed conversion ratio
and mortality. Poor nutrient digestibility for crude protein (45.18%), nitrogen free extract
(42.39%) and ether extract (49.22%) were recorded in the group of cockerels fed raw Senna
obtusifolia seed meal based-diet. However, better nutrient digestibility for crude protein
(76.23%), nitrogen free extract (67.62%) and ether extract (68.65%) digestibility was
observed in the group of cockerel fed 0% Senna obtusifolia seed meal based-diet. Among the
cockerels fed the processed Senna obtusifolia seed meal based-diets, those fed the fermented
Senna obtusifolia seed meal based-diet showed better crude protein (75.08%), ether extract
(68.65%) nitrogen free exract (67.62%) and crude fibre (32.78%) digestibility. The result of
productive performance revealed a significantly (P<0.05) low total feed intake (3242.13 g),
total weight gain (806.50 g) and the poorest feed conversion ratio(4.02) in the group of
cockerels fed raw Senna obtusifolia seed meal based-diet. The group of cockerels fed the
processed Senna obtusifolia seed meal based-diets indicated significant (P<0.05)
improvement in productive performance with those fed the fermented Senna obtusifolia seed
meal based-diet recording the highest total feed intake (3552.51 g), total weight gain
(1079.79 g) and the best feed conversion ratio (3.29). It can be concluded that 20% of
fermented Senna obtusifolia seed meal can be incorporated in the diets of cockerels without
depreciation in nutrient digestibility and productive performance.

Senna obtusifoliaKeywords: Lesser-known legume, detoxification, nutrient utilization, .

Introduction
Utilization of lesser-known protein sources
should be given priority in the feeding of
poultry in Nigeria. This is because the use
of conventional feed ingredient in the
feeding of poultry has led to the continual
increase in the cost of raising intensively
reared poultry. The major problem
associated with the use of conventional
plant protein seeds in compounding
livestock ration is the competition between
man and livestock for these vital protein

sources (Afolayan, 2008). Augustine .
(2017) suggested that animal nutritionist
should intensify research on the utilization of
under-utilized legumes of the wild such as

seed meal as feed
ingredient for feeding poultry in Nigeria.

is an annual or biennial
shrub growing up to 2.5 m tall, but usually
less than 2 m in height. The leaves are pinnate
and alternately arranged along the stem, born
on petioles 15-20 mm long. The flowers are
yellow (10-15 mm across) while the fruit is
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slender, strongly curved downward (sickle
shape), pod (6-18 cm long and 2-6 mm
wide). The seeds (3-6 mm long) are dark
brown in colour, shiny in appearance with
rhomboid or irregular shape (Agnes, 2011).
The chemical composition as revealed by
Ingweye . (2010) and Augustine .
(2017) indicated that it has good nutritional
values (29.54 and 25.33% crude protein)
but also contain some anti-nutritional
factors such as tannins, phytates, saponins
and oxalates which could adversely affect
nutrient utilization in the body of poultry. If
the seeds are detoxified, they may have the
potential as alternative protein ingredient
for feeding cockerels. At the moment, base-
line information regarding the effect of
processed seed meal on
the nutrient utilization and performance of
cockerels seems to be scanty therefore;
more studies are needed to bridge this
information gap. It is in view of the above
that this study was conducted to investigate
nutrient digestibility and productive
performance of cockerels fed Processed
and raw seed meal based-
diets.

The study was conducted at the Poultry
Unit of the Department of Animal
Production Livestock Teaching and
Research Farm,Adamawa State University,
Mubi. The area is located between latitudes
9 30 and 11 North of the equator and
longitudes 13 and 13 45 East of the
Greenwich meridian. The temperature
regime in Mubi region is warm to hot
throughout the year however, there is
usually a slight cold period between
November and February. There is a gradual
increase in temperature from January to
April. The minimum and maximum
temperatures of the area are 18.1 C and
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Materials and methods
Location of the study area
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32.8 C and the mean annual rainfall ranges
from 900-1050 mm (Adebayo, 2004).

Two hundred and sixteen (216) cockerel
chickens were used for this experiment
which lasted one hundred and twelve days
(112) days. The cockerels were managed on
deep litter pens and were vaccinated against
Gumboro disease at 2 and 4 weeks,
Newcastle disease at 3 and 5 weeks, fowl pox
at 8 weeks and komorov at 16 weeks of ages.
The experimental chick diet was fed

to the chicks for fifty six days (56)
days while the growers diet was fed forfifty
six days (56) days, respectively. Clean
drinking water was similarly supplied

throughout the period of the
experiment.

seeds were divided into
five batches. The first batch was left
unprocessed (raw). The second batch was
soaked in water for 24 hours. The third batch
was boiled in water for 1 hour. The fourth
sample was soaked in water for 48 hours and
thereafter removed, washed, drained and
spread on jute sack and allowed to sprout.
The fifth batch was cooked and placed in an
air tight container and allowed to ferment for
5 days. The differently processed

seeds were properly sun-dried
and milled.

The raw and differently processed
seed meals (soaked, boiled,

sprouted and fermented) were included at
20% each in the diets of cockerel chickens at
both the chick and grower stages
respectively (Tables 1 and 2). The six (6)
treatment diets were designated T1, T2, T3,
T4, T5 and T6, respectively. Diet T1
contained 0% seed meal
and therefore served as the positive control
while diet T2 contained 20% raw

seed meal and served as the

o

Experimental stock and their management

Experimental diets (treatments)

ad-
libitum

ad-
libitum
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negative control.

The 216 cockerel chickens were randomly
allotted to the six dietary treatments in a

Experimental design
randomized complete block design (RCBD)
with pen location serving as the blocking
factor. Each treatment group was replicated
three times with 12 chickens per replicate.

Table 1: Ingredient composition and calculated analysis of the experimental chick mash
Level of inclusion of Senna obtusifolia seed meal

Ingredient (%) T1
(0%SOSM)

T2
(20%RSOSM)

T3
(20% BSOSM

T4
(20%SkSOSM)

T5
(20%SPSOSM)

T6
(20%FSOSM)

Maize 50.00 50.00 50.00 50.00 50.00 50.00
Soya bean 18.10 9.00 10.00 10.00 10.00 10.00
SOSM 0.00 20.00 20.00 20.00 20.00 20.00
Grounnut cake 7.00 7.1 7.10 7.10 7.10 7.10
Fishmeal 6.00 6.00 6.00 6.00 6.00 6.00
Maize offal 16.00 5.00 5.00 5.00 5.00 5.00
Bone meal 2.00 2.00 2.00 2.00 2.00 2.00
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Methionine 0.20 0.20 0.20 0.20 0.20 0.20
Lysine 0.15 0.15 0.15 0.15 0.15 0.15
Premix 0.25 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated analysis

Protein (%) 19.26 18.32 18.17 18.12 18.21 18.47
*Energy (Kcal/Kg) 3159.06 2900.50 2900.00 2912.00 2903.00 2906.00
Fibre (%) 4.00 4.72 4.71 4.72 4.70 4.68
Calcium (%) 1.25 1.26 1.25 1.26 1.26 1.26
Phosphorus (%) 0.81 0.81 0.82 0.82 0.82 0.82

*Metabolizable energy (ME) calculated according to the formula of Pauzenga, (1985) ME= 37 × % CP + 81× % EE + 35.5 × % NFE,SOSM
= Sennaobtusifolis seed meal, RSOSM = Raw Sennaobtusifolia Seed meal, BSOSM = Boiled Sennaobtusifoli Seed meal, SSOSM = Soaked
Sennaobtusifolia Seed meal, SPSOSM = Sprouted Sennaobtusifolia Seed meal, FSOSM = Fermented Sennaobtusifolia Seed meal

Table 2: Ingredient composition and calculated analysis of the experimental growers mash
Level of soyabean meal replaced with 20% each of the raw and processed SOSM

Ingredient T1(0%SOSM) T2(20%RSOSM) T3(20% BSOSM T4(20%SkSOSM) T5(20%SPSOSM) T6(20%FSOSM)

Maize 54.00 54.00 54.00 54.00 54.00 54.00
Soya bean 17.00 7.00 7.00 7.00 7.00 7.00
SOSM 0.00 20.00 20.00 20.00 20.00 20.00
GNC 6.10 6.10 6.10 6.10 6.10 6.10
Fishmeal 5.00 5.00 5.00 5.00 5.00 5.00
Maize offal 15.0 5.00 5.00 5.00 5.00 5.00
Bone meal 2.00 2.00 2.00 2.00 2.00 2.00
Salt 0.30 0.30 0.30 0.30 0.30 0.30
Methionine 0.20 0.20 0.20 0.20 0.20 0.20
Lysine 0.15 0.15 0.15 0.15 0.15 0.15
Premix* 0.25 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated analysis

Protein (%) 17.34 16.67 16.58 16.75 16.82 16.97
Energy** 3174.68 3016.22 3016.22 3016.22 3016.22 3016.22
Fibre (%) 4.69 5.12 4.81 4.79 4.82 4.57
Calcium (%) 1.13 1.24 1.24 1.23 1.24 1.24
Phosphorus (%) 0.78 0.80 0.80 0.80 0.80 0.80

**Metabolizable energy (ME) calculated according to the formula of Pauzenga, (1985) ME= 37 × % CP + 81× % EE + 35.5 × % NFE,
SOSM = Sennaobtusifolis seed meal, RSOSM = Raw Sennaobtusifolia Seed meal, BSOSM = Boiled Sennaobtusifoli Seed meal, SSOSM =
Soaked Sennaobtusifolia Seed meal, SPSOSM = Sprouted Sennaobtusifolia Seed meal, FSOSM = Fermented Sennaobtusifolia Seed meal,
GNC = Groundnut cake

Augustine, Kwari, Igwebuikwe, Adamu, Medugu, Khobe, Babale and Obidah

200



Parameters measured

Feed intake

Body weight gain

Feed conversion ratio (FCR)

Nutrient digestibility

Data were collected on nutrient
digestibility, feed intake, body weight gain,
f e e d c o n v e r s i o n r a t i o , c a r c a s s
characteristics, blood components and
mortality as itemized below:

Daily feed intake was determined by the
difference between daily feed offered and
daily feed leftover and the total feed intake
was thereafter calculated by cumulatively
adding the daily feed intake for the entire
experimental period.

The cockerels were weighed at the
beginning of the experiment and final
weight was also taken at the end of the
experiment and the total weight gain was
obtained by subtracting the initial weight
from the final weight

This was calculated as the ratio of feed
intake to weight gain as follows:
FCR =

Weight gain

At the last week of the experiment, three (3)
cockerels were randomly selected from
each pen replicate and placed in individual
battery cages for the collection of feacal
samples. The birds were allowed one week
adjustment period. Measured quantity of
feed was given to each bird every morning
and the leftover weighed the next morning
to calculate feed intake for each bird.
Faecal collection lasted for three days and
the samples collected from each treatment
group were bulk, milled and analyzed for
proximate composition according to the
procedure of AOAC (2004). Nutrient

feed intake

digestibility coefficient (NDC) was
calculated as follows:
(NDC %) = (

x 100%
Nutrient in

diet x feed intake.

Data obtained were subjected to analysis of
variance (ANOVA) of the randomized
complete block design (RCBD) using
Statistix 9.0 (Statistix 2003). Duncans
Multiple Range Test (DMRT) was used to
separate the treatment means where
significant differences occurred. Significant
difference was considered at 5% level of
probability.

The proximate compositions of the
experimental diets are presented in Tables 3
and 4. The crude protein and energy contents
of the experimental diets which ranged from
17.48 – 18.05% and 2700 – 2826.10 kcal/kg
for the chick mash and (15.95 – 17.22%) and
(2902.25 – 32016.63 kcal/kg/) for the
growers mash are adequate to meet the
nutritional requirements of cockerels at both
stages of growth. The protein contents of the
diets are within the range (16 -17%)
recommended by Olomu (2011) but the
energy values of the diets are higher than the
range of 2650 – 2700 kcal/kg reported by
Ganiyu (2005) for cockerels in the tropics.
The different processing methods were
observed to have reduced the tannins and
total phenolics component of the diets with
fermentation recording the highest
reduction.

Nutrient in diet x feed intake) -
(Nutrient in faeces x faecal output)

Statistical analysis

Proximate composition of the experimental
chick and grower diets

Results and discussion
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Table 3: Analysed chemical composition of experimental chick mash
Level of inclusion of Senna obtusifolia seed meal
Nutrients (%) T1(0%SOSM) T2(RSOSM) T3BSOSM) T4(SKSOSM) T5(SPSOSM) T6(FSOSM)
Dry matter 93.25 91.33 92.58 91.75 93.01 93.66
Crude protein 18.05 17.48 17.77 18.11 18.09 18.05
Fibre 5.01 6.33 5.97 5.63 6.72 5.69
EE 11.21 13.09 11.20 12.71 10.22 11.37
Ash 8.11 7.09 9.28 7.89 10.36 9.78
NFE 35.22 31.72 32.18 31.96 31.77 31.09
*Energy (kcal/kg) 2826.17 2833.11 2707.08 2834.16 2636.33 2692.51
Tannins 0.00 0.67 0.36 0.41 0.38 0.33
TP 0.00 0.92 0.78 0.64 0.62 0.67

*Metabolizable energy (ME) calculated according to the formula of Pauzenga, (1985) ME =37 × % CP + 81× % EE + 35.5 × % NFE, T P
= Total phenols, RSOSM = Raw Senna obtusifolia Seed meal, BSOSM = Boiled Senna obtusifolia Seed meal, SSOSM = Soaked Senna
obtusifolia Seed meal, SPSOSM = Sprouted Senna obtusifolia Seed meal, FSOSM = Fermented Senna obtusifolia Seed meal

Table 4: Analysed chemical composition of experimental growers mash
Level of inclusion ofSennaobtusifolia seed meal
Nutrients (%) T1(0%SOSM) T2(RSOSM) T3BSOSM) T4(SKSOSM) T5(SPSOSM) T6(FSOSM)
Dry matter 92.50 92.00 92.08 91.55 92.31 91.66
Crude protein 16.35 16.00 15.95 17.22 16.35 16.68
Fibre 6.08 7.21 6.75 7.04 5.98 6.02
EE 14.28 15.00 14.25 14.58 15.09 14.77
Ash 7.85 6.69 8.35 8.55 7.95 8.33
NFE 33.00 32.70 33.00 31.68 34.77 31.21
*Energy kcal/kg 2933.13 2967.85 2961.02 2942.76 2955.08 2921.13
Tannins 0.00 0.55 0.39 0.50 0.30 0.29
TP 0.00 0.81 0.70 0.80 0.66 0.67

*Metabolizable energy (ME) calculated according to the formula of Pauzenga, (1985) ME = 37 × % CP + 81× % EE + 35.5 × % NFE, TP
= Total phenols, RSOSM = Raw Senna obtusifolia Seed meal, BSOSM = Boiled Senna obtusifolia Seed meal, SSOSM = Soaked Senna
obtusifolia Seed meal, SPSOSM = Sprouted Senna obtusifolia Seed meal, FSOSM = Fermented Senna obtusifolia Seed meal.

Nutrient digestibility of cockerels fed raw
and processed Senna obtusifolia seed
meal based-diets
The results on nutrient digestibility of
cockerels fed raw and processed

seed meal based-diets are
presented in Table 5. Nutrient digestibility
for dry matter, crude protein, crude fibre,
nitrogen free extract and ether extract were
observed to be depressed in cockerels fed
the raw seed meal based-
diets. This depressive effect was attributed
to the adverse effects of anti-nutritional
factors present in the raw seed meal. This
agreed with the report ofAletor (2005) who
pointed out that anti-nutritional factor such
as tannins and phytates inhibits the activity
of digestive enzymes consequently
affecting digestion and availability of

Senna
obtusifolia

Senna obtusifolia

nutrients. Amaefule . (2011) made
similar observation when they fed raw
pigeon pea meal based-diet to broiler
c h i c k e n s . H o w e v e r , r e m a r k a b l e
improvement in terms of nutrient
digestibility was recorded in group of
cockerels fed the processed

seed meal based-diets with those
fed fermented and boiled
seed meal based-diets showing superior
values. This indicated that most of the
processing methods, especially boiling and
fermentation used were effective in reducing
the toxic components and thus resulted in
better (P<0.05) nutrient utilization. This
result agrees with the report of Tuleun .
(2011) who attested that boiling and
fermentation were more effective in
detoxification of anti-nutritional factors in
legume seeds.
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Table 5 : Nutrient digestibility of cockerels fed raw and processed Senna obtusifolia seed meal based-
diets

Nutrients (%)
Level of inclusion of Raw and Processed SOSM

T1
(0% SOSM)

T2
(20% SOSM)

T3
(20% SOSM)

T4
(20% SkSOSM)

T5
(20% PSOSM)

T6
(20% FSOSM)

SEM

Dry Matter 78.44a 66.46c 73.86ab 69.67c 69.69c 75.09ab 1.84*
Crude Protein 76.23a 45.18c 74.32b 67.64c 67.52c 75.08a 4.50*
Crude Fibre 33.34a 29.53c 32.59a 30.62b 30.25b 32.78a 3.59*
Ether extract 61.55a 49.22c 59.66b 57.23b 58.77b 68.65a 1.80*
NFE 69.69a 42.39b 68.67a 64.31b 65.89b 67.62a 2.03*

a,b, c = means in the same raw with different superscript are significantly different, * = Significant at 0.05, NS = Not significant (P>0.05)
SEM = Standard error of the means, NA = Not applicable, NFE = Nitrogen free extract, RSOSM = Raw Senna obtusifolia seed meal,
BSOSM = Boiled Senna obtusifolia seed meal, SkSOSM = SoakedSenna obtusifolia seed meal, SPSOSM = Sprouted Senna obtusifolia seed
meal and FSOSM = Fermented Senna obtusifolia seed meal

Productive performance of cockerels fed
with raw and processed Senna obtusifolia
seed meal
The results of the productive performance
of cockerels fed diets containing raw and
processed seed meal
based-diets are presented in Table 6. Feed
intake, weight gain and feed conversion
ratio of the chickens indicated significant
(P<0.05) differences among the different
treatment groups. The highest (3990.94 g)
total feed intake was recorded in the group
fed 0% SOSM followed by the chickens
fed diet containing 20% fermented

seed meal. The lowest feed
intake and total weight gain were recorded
in the groups fed raw and soaked SOSM.
The high levels of tannins and total
phenolics in the raw and residual anti-
nutritional factors present in the soaked
seed meal are likely to be responsible for
the low feed intake and total weight gain
recorded. Siddhura and Becker (2005)
reported that anti-nutritional factors such
as phytates could exhibit inhibitory action
on protein digestibility consequently
affecting productive performance. Effiong

(2011) made similar observation
when they fed cockerels with horse eye
( ) bean meal. The superior
(P<0.05) feed intake and weight gain of

Senna obtusifolia

Senna
obtusifolia

et al.

Mucuna urens

cockerels fed the fermented
seed meal based-diets could be

attributed to the combine effects of boiling
and fermentation which reduced the anti-
nutritional factors to tolerable level.
Fermentation has been reported to improve
digestibility, feed intake and growth
performance of chickens (Hirabayashi .,
1998). Furthermore, many biologically
active by-products present in fermented fed
such as probiotic bacteria and lactic acid may
exert beneficial effects on poultry which is
due to the modification of the gastro-
intestinal environment in a positive way
(Wang . 2012). These might have been
the reason for better feed intake and weight
gain recorded in the chickens fed fermented

seed meal based-diet. The
range of daily weight gain of 7.2 – 11.17g
recorded in this study is lower than the ranges
of 18.56 – 20.19 g and 20.36 – 25.15 g
reported by Kperegbeyi and Onwumwere
(2007) and Adeleye . (2009),
respectively. The mortality rate recorded did
not show any particular trend but the rate
recorded is however, lower than the mortality
rate of 3% reported by Ganiyu (2005) for
cockerels during the growing phase. This
indicated that cockerels can tolerate up to
20% of raw or processed
seed meal.
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obtusifolia
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Table 6: Productive performance of cockerel fed raw and processed Senna obtusifolia seed meal-based diets
Inclusion level of Sennaobtusifolia seed meal

Parameter T1(0%SOSM) T2(20%RSOSM) T3(20%BSOSM) T4(20%SKSOSM) T5(20%SPSOSM) T6(20%FSOSM) SEM

Initial
weight(g)

272.22 241.44 244.44 272.22 250.00 261.11 8.71NS

Final weight(g) 1523.30a 1047.94c 1314.80b 1180.22c 1207.80c 1340.90b 50.69*

TWG(g) 1251.08a 806.50d 1070.36b 908.00c 957.80b 1079.79b 11.37*

TFI 3990.94a 3242.13c 3585.71b 3487.95b 3313.99b 3552.51b 27.12*

FCR 3.19b 4.02a 3.35b 3.84b 3.46b 3.29b 0.21*

Mortality (no) 1.00 1.00 0.00 0.00 2.00 1.00 -

a,b, c = means in the same raw with different superscript are significantly different, * = Significant at 95% level of confidence, NS = Not significant
(P>0.05) SEM = Standard error of the means, NA = Not applicable, NFE = Nitrogen free extract, TWG = Total weight gain, TFI = Total feed intake,
FCR = Feed conversion ratio, RSOSM = Raw Senna obtusifolia seed meal, BSOSM = Boiled Senna obtusifolia seed meal, SkSOSM = Soaked Senna
obtusifolia seed meal, SPSOSM = Sprouted Senna obtusifolia seed meal and FSOSM = Fermented Senna obtusifolia seed meal

Conclusion

Acknowledgement

References
Adebayo, A. A. 2004

The nutrient digestibility coefficient and
productive performance of cockerels fed
raw and processed seed
meal based-diets indicated that group of
cockerels fed 20% raw
seed meal based-diet showed inferior
nutrient utilization and productive
performance. However, significant
improvement was noticed in the group fed
the processed seed meal
based-diets with those fed the fermented
seed meal based diets exhibited better
nu t r ien t u t i l i za t io n an d growth
performance.

The authors are grateful to the Management
ofAdamawa State University, Mubi and the
Tertiary Education Trust Fund of the
Federal Government of Nigeria for
providing the first author with funds.

.
paraclete

publishersYola, Nigeria 133 Pp

Senna obtusifolia

Senna obtusifolia

Senna obtusifolia

Mubi region a
geographical sysnthesis

.

Adeleye, O. O., Fanimo, A. O.,
Sogunle, M. O., Eruvbetine,
D. and Yusuf, K. O. 2009.

Effect of house-type and strain
on performance of two strain of
cockerels in early rainy season.

Pp. 303 – 304.

Invasive species
compendium online data sheet.
Sickle pod( ).
C A B I p u b l i s h i n g , 2 0 11 .

. Accessed 21
August, 2017.

Proceedings of the 2009 Annual
Conference of the Nigerian
Society for Animal Production

Sennaobtusifolia

Afolayan, M. A. 2008.

Aletor, V. A. and Agbede, J. O. 2005

Amaefule, K. U., Anyanwu, P. U. and

Nigerian oriented
poultry feed formulation software
requirements.

, 4(11):1596-
1602.

.
Studies of the chemical composition
and protein quality evaluation of
d i f f e r e n t l y p r o c e s s e d

a n d
seed flour.

,
18:89 – 103.

Journal of Applied
Science Research

C a n a v a l i a e n s i f o r m i s
Mucunapruriens Journal
of Food Composition and Analysis

Agnes, L. 2011.

istwww.cabi.org/isc

Augustine, Kwari, Igwebuikwe, Adamu, Medugu, Khobe, Babale and Obidah

204



Ukpanah, U. A. 2011.

AOAC 2004.

Augustine, C. 2017.

Augustine, C., Domo, G.A., Ngiki, Y.U.,
Midiga, R., Abdulrahman, B.S.,
Tarimbuka, L.I and Midau, A.
2017.

Effiong, O. O., Umoren, U. E. and
Akpan, I.A. 2011.

Ganiyu, O. 2005.

Hirabayashi, M., Matusi, T., Yanoh. and
Nakajima, T. 1998.

Apparent
nutrient digestibility of starter
broilers fed raw pigeon pea
( (L) millsp) seed
meal diets supplemented with
lysine and or methionine.

, 10:205 – 211.
Association of Official

Analytical Chemists.
18 Edition,

Washington D.C., USA. Pp 275 –
293.

Response of tropical
sickle pod ( ) seed
meal to varying soaking period.
Researcher 9(8): 29-32.

Response of albino rats fed
graded levels of raw sickle pod
( ) seed meal.
Proceedings of the 42 Annual
Conference of the Nigerian
Society for Animal Production,
26-30 March, 2017 LandMark
University, Omu-AranKwara
State, NigeriaPp482-484.

Performance of
growing cockerel chickens fed
diets containing graded levels of
p r o c e s s e d h o r s e e y e
( ) bean meal.

, 6(4):352 – 356.

. Ganob and Associate
Limited Ibadan, Nigeria. 96Pp.

Fermentation of

Cajanuscajan

International Journal of Poultry
Science

Official
Methods of Analysis

Sennaobtusifolia

Sennaobtusifolia

Mucunaurens Global
Veterinarian

Poultry care: A
Complete Guide to Chicken
Production

th

nd

TH

soybean meal with
reduces phosphorus excretion in
chicks. , :552-556.

Nutritional evaluation of wild sickle
pod ) seeds from
Obanliku, South –Eastern, Nigeria.

, 5:1-12.

2 Edition St. Jackson Publishing,
Benin City, Nigeria. 478 P.

Feeding parent stock.
Pp22- 25.

.
Nutritional and anti-nutritional
composition, amino acid
availability, starch digestibility and
predicted glycemic index of
differently processed mucuna
( var. utilis):
underutilized legumes food.

, 91: 275 – 286.
Statistix for windows

manual. Analytical Software.
Version 8.0.

Naturally

Aspergillususamii

Poultry Science

(Sennaobtusifolia

American Journal of Food
Technology

Monogastric Animal
Nutrition: Principles and Practices

Zootecnia International

in vitro

Mucuna pruriens
Food

Chemistry

77
Ingweye, J. N., Kalio, G. A., Ubua, J. A.

and Umoren, E. P. 2010.

Olomu, J. M. 2011.

Pauzenga, U. 1985.

Siddhura, P. and Becker, P. 2005

Statistix 2003.

Tuleun, C. D., Adenkola, A. Y. and
Orayaga, K. T. 2011.

Kperegbeyi, J. I. and Onwumere, O.
S. 2007. Effects of raw and
toasted bambara groundnut
( (L.)
verdcourt) on performance of
g r o w i n g c o c k e r e l s . I n

Pp 188 – 191.

Vigna subterranean

Proceedings of 2007 Annual
Conference of the Nigerian
S o c i e t y f o r A n i m a l
Production,

nd

Nutrient digestibility and growth performance of cockerels

205



fermented mucuna seed meal
based diets: effect on performance
and carcass characteristics of
broiler chickens.

, 4(4):50-55.
Research Journal

of Poultry Science

Wang, L. C., Weng, C., Jiang, Z. Y. and
Zhou, Y. M. 2012. Evaluation of
partial replacement of high-protein
feedstuffs with fermented soybean
meal in broiler diets.

,
21(4):849-855.

Journal of
App l i ed Pou l t r y Research

Received: 10 July, 2017
Accepted: 9 December, 2017

th

th

Augustine, Kwari, Igwebuikwe, Adamu, Medugu, Khobe, Babale and Obidah

206


