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Abstract
An eight-week feeding trial was conducted to evaluate the performance characteristics of broiler chickens fed
graded levels of pigeon pea meal soaked in wood ash extract as replacement for soya bean meal. A total of 144
day-old (Anak 2000) broiler chickens were used for the experiment. Thirty six chicks were randomly selected
based on their average initial weights to each of the four treatment diets. Each treatment group contained three
replicates with twelve birds per replicate and each group was assigned to the four treatment diets in a complete
randomized design (CRD). The chicks were fed commercial broiler starter diets for one week acclimatization
period before the commencement of the feeding trial. The birds had access to the treatment diets and water ad
labitum throughout the duration of the experiment. Routine medication, and vaccination were provided. Result
on growth performance showed that average live weight, weekly and daily weight gain, weekly and daily feed
intake were significantly (P<0.05) influenced with highest value among birds fed 50% SPPM for 72hrs. Carcass
characteristics values revealed that relative weight of breast, brumsticks, thighs, wings and back were
significantly (P<0.05) higher among birds maintained on 50% SPPM for 72hrs. Cost benefit analysis showed
that highest income and Net profit were realised among birds maintained on 50% SPPM for 72hrs compared to
other treatment. The results of this study showed that feeding broilers on 50% SPPM for 72 hours, based diets
reduced the cost of feed recording a better improvement in performance with good carcass quality which
translated to the highest net profit per bird. Therefore, it could be inferred that it is more economically viable to
feed broiler with diets containing 50% SPPM at 72 hours soaking for optimum profit.
__________________________________________________________________________________________
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INTRODUCTION
Livestock plays an important role in Nigerian
agriculture, accounting for 9.88% of the agricultural
Gross Domestic Product (PCOL, 2003). The 2001
population of livestock in Nigeria was estimated to be
188.59 million in poultry, 45.26million goats,
28.69million sheep, 13.60million cattle, 5.25million
pigs and 1 million horses, camels and donkeys (FAO,
2006). Despite these enormous resources, a wide gap
exists between domestic demand and supply. It has
been reported that the daily animal protein per capita
intake in Nigeria is about 8g which is far below the
required 35g protein intake requirement of animal
origin out of the 70g daily recommended total protein
intake (Obioha, 1992).This inadequate protein intake
in Nigeria is as a result of livestock production not
keeping pace with human population growth rate of
3.2% (NPC, 2006). The need to boost animal
production to produce the much needed protein for
the ever increasing human population in the
developing countries cannot be over emphasized
(FAO, 2007).Protein and energy are the most
expensive part of poultry diet and constitutes up to 60
to 75% of the total diet, (Okonkwo&Ahaotu, 2014).
The sources of protein for poultry feed are expansive

and they constitute about 30-35% of their diet. The
over dependence on the use of soyabean as a major
source of protein in poultry feed has led to both
society and competition with man for these
ingredients and consequently high cost of poultry
feed (Agbede&Aletor, 2004). This limitation
imposed by scarcity and competition with human
consumption have forced animal nutritionists to
exploit alternative protein feed ingredients that are
locally available, relatively cheaper and can meet the
nutrient requirements of poultry birds.The alternative
vegetable protein being considered in this study is
pigeon-pea (Cajanuscajan).

Raw pigeon pea seeds like other legume seeds
contain anti-nutritional factors (ANFs) such as
proteae (trypsin and chymotrypsin) inhibitors and
haemoaglutinins (Igene, 1999, Udedibie&Carlini,
2002) that increase methionine deficiency and can
inhibit the enzymatic action of trypsin. These anti-
nutritional factors inhibit the activities of digestive
enzymes thereby causing digestive losses
(Igene&Ekundayo, 2010) and exact a negative impact
on the nutritional quality of the protein that could
decrease the performance of poultry fed with these
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ingredients (Olomu, 1995).Empirical evidence
available in the literature shows that pigeon pea
(Cajanuscajan) processed using various processing
methods (Yisaet al, 2010; Amaefule&Nwagbare,
2004; Akanji, et al, 2010; Akintude, 2010) has been
extensively mentioned as a potentially good feeding
stuff for poultry (Udedibie&Igwe, 1989;
Tangweewipat& Elliot, 1989; Holness, 1999; Pezzato,
Silver 1997; Amaefule&Obioha, 1998;
Etuk&Udedibie, 2002).It is widely cultivated
throughout, the tropics as a cover crop or green
manure crop and it has high dry matter yield potential.
Aduku (1993) gave the nutritional composition of
pigeon pea seed as: 23.77%, CP, 1.1%, fat, 7.49% CF,
0.13%, Ca, 0.28%, P, 1.66%, Lysine, 0.36%,
methionine, 0.29% cystein, 1.5%, arginine and 11%
tryptophan. Pigeon pea’s low demand by humans due
to low palatability when compared to cowpea and
soya bean and prolonged cooking time, coupled with
no industrial use in Nigeria, as of now qualifies it as a
suitable replacement for soybean (Amaefuleet. al.,
2001).The overall aim of the study was to assess the
performance characteristics of broiler chickens fed
graded levels of pigeon pea as replacement for soya
bean meal.

MATERIALS AND METHODS
Location and Duration of the Study
The experiment was carried out at the Poultry Unit of
the Livestock Section in the Teaching and Research
Farm, Ambrose Alli University, Ekpoma for a period
of eight weeks.

Sources of Feed Ingredients and Raw Materials
The raw pigeon pea seeds for the feeding trial were
purchased in Ekpoma open market, Esan West Local
Government Area (LGA) of Edo State, while other
feed ingredients were sourced from animal feed
ingredient shops within Ekpoma. Wood ash from
burnt woody plant materials was collected from
house hold within the vicinity of the experiment.

Preparation of Wood Ash Solution/Extract
2kg of wood ash was dissolved in 10 litres of water
and allowed to stay for 24 hours. The wood ash
solution was then filtered and the pH adjusted to 8.5
using digital hand pH meter.

Processing of Raw Pigeon Pea Seeds
About 15kg of raw pigeon pea seeds were differently
soaked in wood ash solution or extract for 24, 48 and
72 hours respectively after which the seeds were
sieved from the solution and sun dried on jute mats
for 5 days at room temperature of 260C. The dried
samples were grounded into meals using a laboratory
hammer mill to pass through a sieve of 0.5mm and
stored in polyethene bags before they were required
for chemical analysis and utilization for feed
formulation.

Chemical Analysis
Feed samples were analyzed for proximate
composition according to the methods of AOAC
(1990). The PPSM diets were used to determine the
percentage crude protein, crude fibre, ether extract,
ash and nitrogen free extract using an Adiabatic
Oxygen Bomb Calorimeter (12410 Adiabatic
Calorimetere, PARR Instrument CO; Illinois, (USA).

Table 1 Proximate composition of pigeon pea seed
meal.
Nutrient Proximate composition

(%)
Protein
Fat
Crude fibre
Nitrogen free extract
(NFE)
Ash

21.5
1.89
8.63
55.35
4.47

Experimental Diets
Four experimental broiler starter and finisher diets
were formulated. Diet 1 served as the control and was
formulated to contain 100% soya bean meal as a
plant protein source. While, diets 2, 3 and 4 were
formulated to contain 50% soaked pigeon pea meal
(SPPM) in ash solution for 24, 48 and 72 hours
(SPPM1, SPPM2 SPPM3) and 50% soya bean meal
respectively. All diets were formulated to be
isonitrogenous (23% and 21%) and isocaloric (2800
& 2900 ME Kcal/kg) as reflected in Tables 2

Table 2 Percentage Compositions of the different
Broiler Finisher Diets (5-8wks)

SPP1+: soaked pigeon pea for 24 hours, SPP2++:
soaked pigeon pea for 48 hours

SPP3+++ soaked pigeon pea for 72 hours

Soaked pigeon pea mean (SPPM) in Hours
0 1 2 3

Ingredient (%)
0 24 48 72

SPPM0 SPPM1 SPPM2 SPPM3

Maize 51.55 23.46 31.85 38.81
Soyabean Meal 33.54 20.00 20.00 20.00
SPP1 + 0.00 50.09 0.00 0.00
SPP2 ++ 0.00 0.00 32.48 0.00
SPP3 +++ 0.00 0.00 0.00 34.05
Fishmeal 2.00 2.00 2.00 2.00
Wheat bran 9.43 1.03 9.20 1.62
Bone meal 1.91 1.85 1.90 1.95
Limestone 1.14 1.14 1.14 1.14
Premix 0.25 0.25 0.25 0.25
Salt 0.18 0.18 0.18 0.18
Total 100.00 100.00 100.00 100.00
Calculated
Analysis
Crude Protein
(%)

21.00 21.00 21.00 21.00

Metabolizable
Energy (Kcal/kg)

2900.00 2900.00 2900.0
0

2900.00
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Experimental Birds, Management and Design
A total of 144 day-old (Anak 2000) broiler chickens
were used for the experiment. Thirty six chicks were
randomly selected based on their average initial
weights to each of the four treatment diets. Each
treatment group contained three replicates with
twelve birds per replicate and each group was
assigned to the four treatment diets in a complete
randomized design (CRD). The chicks were fed
commercial broiler starter diets for one week
acclimatization period before the commencement of
the feeding trial. The birds had access to the
treatment diets and water ad labitum throughout the
duration of the experiment. Routine medication, and
vaccination were provided.

Performance Characteristics
During the feeding trial, daily feed intake, weekly
weight gain, feed conversion ratio, and protein
efficiency ratio were assessed. The daily feed intake
was determined by weighting the quantity of feed
offered daily and subtracting the left over at the end
of the day. The recorded feed intake was used to
compute the average weekly feed intake. The average
weekly feed intake was divided by the number of
birds and further divided by seven for average feed
intake per bird per day. Total feed intake and average
feed intake per bird per treatment were calculated
from the recorded data. The weekly weight gained
was determined by the difference in the weight at the
beginning of the week and the weight at the end of
the week. Weight measurements were done with the
aid of a 20kg top pan scale (Best weight B-STN
model).

Feed conversion ratio was calculated as the ratio of
feed intake in grams to weight gain, also in grams.
This was estimated weekly and at the end of the
experiment.

Protein efficiency ratio was calculated as the
ratio of weight gain to that of protein consumed as
expressed in the formula.

Carcass and Organ Weight Assessment
On the last day of the feeding trial, three (3) birds
were selected based on the overall average from each
treatment group making a total of 27 broilers from
the entire experiment. The broilers were starved for
12 hours of feed, but drinking water was provided.
Each bird was tagged and weighted before and after
slaughtering to determine the live and bled weight
respectively. The slaughtered broilers were dipped in
hot warm water for about two minutes and the
feathers were plucked. The plucked weight was also
recorded.The plucked chickens were eviscerated and

the dressed weights estimated. The dressed weight
refers to the weight of the birds being partially
butchered, removing all the internal organs. The
carcass was thereafter cut into parts, Such as head,
neck, drumstick, shank, breast, back, lungs and
gizzard and were. The weights of the parts were
recorded and measured relative to the eviscerated
weight.

The dressing percentage was calculated as:

Relative organ weight was calculated as:

Cost Benefit Analysis
The prices of the feed ingredients and price of
broilers as at the time of the experiment were used to
estimate the total cost of producing each
experimental ration. This was used to estimate the
cost of feed per kilogram (kg), total cost of feed
consumed per bird and cost of feed per kg weight
gain.

Statistical Analysis
All data collected were subjected to a one-way
analysis of variance (ANOVA) and differences
between treatment means were compared using
Duncan’s Multiple Range Test. All statistical
procedures were in accordance to Steel and Torrie,
(1990) with the aid of SAS (1999) package.

RESULTS
Performance Characteristics of Finishing Broilers
The effect of the experimental diets on growth
performance of the finisher broiler chickens are
shown in Table 3. There were significant variation
(P<0.05) recorded in the value of average live weight,
weekly and daily weight gained as well as weekly
and daily feed intakes, whereas feed conversion ratio
and protein efficiency ratio were not significantly
(P>0.05) affected by the dietary treatments. Broiler
chickens fed diet 4(2018.75g/bird) had significantly
higher (P<0.05) mean live weight, followed by birds
that consumed diets 1(1981.25g/bird) and
2(1931.08g/bird) and lowest in diet 3(1875.00/bird).
Broiler chickens maintained on diet 4 had a higher
(P<0.05) weight gained (362.32g/bird/week and
51.76g/bird/ day), followed by those placed on diets
1(350.63g/bird/week and 50.09g/bird/day)while birds
that consumed diet 3(344.54g /bird/week and
49.22g/bird/day) had the lowest weight gained. Birds
that consumed diets 2(911.47g/bird and 130.21g/bird),
3(911.47g/bird and 130.21g/bird) and 4(893.20g/bird
and 127.60g/bird) were significantly (P<0.05) higher
in mean weekly and daily feed intakes compared to
that in the control diet (880.46g/bird and
125.78g/bird). No mortality was recorded in the
course of the feeding trial.
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Table 3: Performance characteristics of finisher broilers fed Pigeon Pea Meal

Soaking Periods of PPM (Hours)

0 24 48 72

Diets

Parameters 1 2 3 4 SEM±

Live weight (g/bird) 1981.25b 1931.08bc 1875.00c 2018.75a 2.16
Weekly weight gain (g/bird) 350.63b 350.14b 344.54c 362.32a 0.88
Daily weight gain (g/bird) 50.09b 50.02b 49.22c 51.76a 0.21
Weekly feed intake (g/bird) 880.46b 911.47a 911.47a 893.20ab 1.95
Daily feed intake (g/bird) 125.78b 130.21a 130.21a 127.60ab 0.28
FCR 2.43 2.62 2.59 2.50 0.01
PER (%) 2.40 2.34 2.36 2.48 0.01

abc: Means in the same row with varying superscript
differed significantly (P<0.05)

Carcass Characteristics Studies
Results on carcass characteristic of experimental
birds as shown in Table 5 shows that the various
treatment had no significant (P>0.05) effect on live
weight, plucked weight, eviscerated weight and
dressed weight with highest value recorded among
birds fed diet 4. Data on individual body parts show
that the breast, drumstick, back, wings and thighs
were significantly (P<0.05) affected by the dietary
treatment while the shank, head and neck were not
affected by the dietary treatments.Relative weight of
breast was significantly (P<0.05) highest in diet
4(14.21%), 1(14.13%), 2(14.09%) and least in diet
3(13.59%) respectively. The relative weight of

drumstick was significantly highest in diet 4(14.47%)
while diet 2 and 3 as well as 1 and 3 were statistically
similar. The relative weight of back was significantly
highest in diet 4(5.89%) followed by diet 1(4.71%)
and 2(4.57%) respectively. While the least relative
shank values were recorded 3.96%, 3.83%, 3.54%
and 3.47% for diet 1 2, 3 and 4 respectively which
were statistically similar and comparable to one
another. Relative weight of wings ranged between
(10.14% to 10.89%) with diet 1 and 4 having (10.89)
which were statistically the same followed by diet
3(10.57%) and least in diet 2(10.14%). This relative
weights of thigh were significantly (P<0.05) highest
in diet 4(17.58%) followed by diet 1(16.47%),
3(16.14%) and diet 2(26.12) respectively.

Table 4: Relative carcass quality of broilers as influenced by Pigeon Pea meal

abc: Means in the same row with varying superscripts differ significantly (P<0.05)
SEM±: Standard Error of Mean.

Cost Benefit Analysis
The cost benefit analysis of broilers as affected by the
test diets is shown in table 5. The average final live

weight varied from 1.88g/bird in diet 3 to 2.02g/bird
in diet 4. Total cost of feed (N333.98) in diet 2,
N320.47 in diet 4, (N315.69) for diet 3 and the lowest
(N312.00) in diet 1. The least cost of feed per kg
weight gain was obtained in birds fed per kg weight

Soaking Periods of PPM (Hours)

0 24 48 72

Diets

Parameters 1 2 3 4 SEM±

Live weight (kg) 1.95 1.93 1.88 2.02 0.05
Plucked weight (kg) 1.83 1.81 1.87 1.92 0.08
Eviscerated weight (kg) 1.65 1.66 1.65 1.75 0.00
Dressing weight (%) 84.62 86.01 87.77 86.64 2.81
Cut Parts (%)
Breast 14.13a 14.09b 13.59c 14.21a 0.50

Drumstick 13.49b 13.34c 13.42bc 14.47a 0.02
Back 4.71b 4.57b 3.88c 5.89a 0.01
Shank 3.96 3.83 3.54 3.47 0.00
Head 2.93 3.07 3.28 3.15 0.00
Neck 4.65 4.34 4.34 4.16 0.00
Wings 10.89a 10.14c 10.57b 10.89a 0.00
Thighs 16.47b 16.12c 16.14c 17.58a 0.17
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gain was obtained in birds fed diet 1(N192.18)
followed by diet 3(N194.50), diet 4(N207.41) and
highest in diet 2(207.97). Total cost of production
(N/bird) was highest (N907.58) in birds fed diet 2,
followed by (N894.07) in diet 4, diets 3 (N889.29)
and lowest in birds fed diet 1 (N885.60). The income
generated per bird was higher in birds fed diet

4(N2515.00), followed by those on diet 1(N2485.00)
diet 2(N2447.50) and the least was from diet 3
(N2410.50). The net profit generated per bird was
highest in birds fed diet 4(N1620.93), followed by
birds fed diet 1(N1559.40), diet 2(N1539.92) and the
least in birds fed diet 3(N1521.21).

Table 5: Cost Benefit Analysis of Broilers fed Pigeon Pea meal

Soaking Periods of PPM (Hours)

0 24 48 72
Diets

Parameters 1 2 3 4

No. of Birds 36 36 36 36

Ave. live weight/bird (kg) 1.98 1.93 1.88 2.02

Cost of feed consumed 231.28 250.36 235.78 236.30

Cost of feed/kg wt/gain (N) 118.42 123.65 114.59 123.24

Total cost of feed consumed(N) 312.00 333.98 315.69 320.47

Total cost of production(N) 885.60 907.58 889.29 894.07

Income/bird (N) 2,485.00 2,447.50 2,410.50 2,515.00

Net margin (N) 1559.40 1539.92 1521.21 1620.93

DISCUSSION
Performance Characteristics of Broilers
The performance of broiler chickens in this study
revealed that the feeding of graded levels of soaked
pigeon pea meal significantly (P<0.05) affected the
average live weight, average weekly and daily weight
gains, average weekly and daily feed intakes, whereas
feed conversion ratio and protein efficiency ratio at
the starter phase were not significantly (P<0.05)
affected. At the finisher phase, average live weight,
average weekly and daily weight gains, average
weekly and daily feed intakes, feed conversion ratio
and protein efficiency ratio were significantly
(p<0.05) influenced by the dietary treatments. The
significantly (P<0,05) higher weight gain of birds
placed on 50:50% (SPPM:SPPM) at the finisher
phase compared to other dietary treatments may be
ascribed to the nutrient availability and density which
eventually translated to their improvement in growth
rate. This agreed with the report of Omoikhoje (2010)
who observed a significant effect in the average
weight gain of broilers fed roasted fluted pumpkin
pod husk waste and Ajaja (2005) who also observed a
significant improvement in the average weight gain
of broilers fed graded levels of sorghum dust. The
statistical values recorded for feed intake of birds in

this study could be explained with the assertion that
ad libitum feed consumption of broiler chickens
resulted in the attainment of the maximum capacity
of the gastro intestinal tract which eliminates the
difficulty of the broiler chickens to increase their
consumption considerably on high fibre diets
(Jorgense et al; 1990; Egbewande et. al., 2004). The
improvement in protein utilization at both the starter
and finisher phase could be ascribed to the quality
and availability of nutrient in soaked pigeon pea meal
(Ayanwale&Aya, 2006). The trend in the feed
conversion ratio in the starter phase showed no
significant variation while at the finisher phase the
feed conversion ratio had significant influence on the
dietary treatments.

Carcass Characteristics
The carcass yield evaluation characteristics showed
that the average live weight, plucked weight and
dressed weight and dressing percentage were not
significantly (P>0.05) affected by the treatment diets.
This could be traced to the performance of the
broilers and the similarities in the values of the
carcass traits examined in the study suggest that
broilers can perform on diets with varying period of
soaked pigeon pea in wood ash extract. The values
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obtained did not follow any discernable pattern but
broilers fed diets 1 and 2 and 3 and 4 were not
significantly different in values. That is, there were
similarities in the values obtained for these
parameters amongst the treatment groups. It may also
be traced to the fact that broilers utilized the test diet
effectively due to their high quality. However, the
high dressed weight in all the dietary treatments is
suggestive of the fact that broilers can perform on
diets formulated with various soaking duration of
pigeon pea seed in wood ash extract since dressed
weight represent the absolute value of saleable meat
(Tion& Organ, 2004). In addition, the values for
dressed weight obtained in broilers fed diet 2, 3, and
4 in this study fell within the recommended range of
80-84% suggested to be the relative value of dressed
saleable broiler carcass for maximum profit (Anon,
1983). The relative weights of breast, drumstick,
thigh, back, and wings were significantly (P<0.05)
affected, the heavier dressed weight of birds that
consumed the different test diet confirms a better and
most efficient utilization of nutrients in terms of
digestion, adsorption and assimilation, consumed by
the test diets. The weights of cut parts was relatively
higher in treatments 4(mixture of 50%SPPM:
50%SBM soaked for 72hrs in wood ash extract) and
least in treatment 3(mixture of 48hrs SBM soaked in
wood ash extract).

Cost Benefit Analysis
Data on the economy of broiler production on the test
diets revealed that production of broilers based on
diet 2 gave the highest cost of feed consumed
(N250.36/kg) at finisher phase. Whereas, least cost of
feed per kg weight gain (N144.59) was recorded in
broilers fed diet 3 and the same (N123.00) in broilers
fed diet 2 and 4. The use of SPPM 50%:50% SBM
for 72hrs cost of feed consumed, cost of feed per kg
weight gain and cost of production is comparable to
diet 1 which is the (control). However, the highest
income (N1515) and net profit (N620.93) per bird
were generated in broilers maintained on SPPM for
72hrs 50:50 SBM than the other test diets. The result
shows that cost of production, especially feed cost
can be reduced by the inclusion of 50% soaked
pigeon pea seeds as partial replacement of soyabean
meal in broiler diet..

CONCLUSION
The results of this study showed that feeding broilers
on 50% SPPM for 72 hours, based diets reduced the
cost of feed recording a better improvement in
performance with good carcass quality which
translated to the highest net profit per bird. Therefore,
it could be inferred that it is more economically
viable to feed broiler with diets containing 50%
SPPM at 72 hours soaking for optimum profit.
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