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Abstract

The experiment was conducted to evaluate effects of different level of roasted pigeon pea seed meal inclusion in diet of growing
Cockereal Koekoek chicken. The compeletely randomized design was used to evaluate four dietary treatments. The roasted
Pigeon Pea meal was included at levels of diet 0% (T1), 25% (T2), 30% (T3) and 35% (T4) in dietary treatments. Each treatment
contained 8 chickens, totaling 128 chickens in the whole experiment. The study was conducted for for 84 days. The major factors
studied were body weight gain, feed intake and feed conversion ratio (FCR). The results showed that both daily feed intake in T1
and T2 (74.89#12.78 g vs 73.09+13.4 g) and as well as T3 and T4 (71.70+14.2 g vs 69.16+14.43 g) were not statistically
significant (P>0.05). On the other hand, there was a significantly lower (P<0.05) in daily body weight gain of chicken was
observed in T4 (19.4540.53 g) compared to the other treatments. There was no significant differences (P>0.05) among T1
(23.9441.4 g), T2 (21.97+1.16 g) and T3 (21.630.6 g) in daily weight gain gram per bird. Significantly (P<0.05) lower FCR was
observed in T1 (3.03+0.54) compared to the rest treatments. However, were no significant differences in FCR T2 (3.3330.61),
T3 (3.3140.67) and T4 (3.56 #0.74). The selling price of cockerels chickens at end of experiment period chicken in T1 (Birr
271.6745.77), T2 (Birr 257.67#17.04) and T3 (Birr 238.67+16.17) did not significantly differ (P>0.05). Similarly, the selling
price of chickens in T3 (Birr 238.67+16.17) and T4 (Birr 217.67+10.78) also did not significantly differ (P>0.05). Whereas, there
was a significant difference chickens selling price between the T1 (271.6745.77) and T4 (Birr 217.67+10.78), and T2
(Birr257.67417.04) T4 (Birr 217.67410.78). From this study, net incomes of Birr 148.74, 138.25, 102.7 and 74.37 were obtained
from T2, T1, T3 and T4, through selling chickens respectively. Generally, from the biological and economical point of view, the
inclusion 25% of pigeon pea meal was recommended in diet cockerels’ koekoek chicken.
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The feed shares about 60-70% of total costs in poultry
production. The higher cost of poultry feed to total production
cost is rising in poultry is generally associated with high cost
of important protein sources, such as soybean meal [25].
Poultry are unable to manufacture essential amino acids.
Their diet must contain the materials essential for
maintenance, production and reproduction. Poultry diet
containing high levels of protein are highly essential for
maintenance, production and reproduction but expensive to
purchase [22]. The high cost and una vailability of
commercial protein supplements is one of the main limitations
to efficient animal production by small holder farmers [13].
The competition between food and feed is expected to further
increase feed prices, forcing producer to look for alternate
feeds and locally available protein source feeds for birds.

The pigeon pea grain is used as an alternative protein
source in the diet of poultry to reduce farmers™ dependence on
externally purchased protein concentrate. Pigeon pea
(Cajanuscajan) seeds are currently considered as a
non-conventional feed stuff in poultry feeding and as a
valuable protein feed resource [5]. The amino acid profile of
pigeon pea is comparable with the conventional plant protein
sources [2]. The pigeon pea (cajanus cajan) is a good source
of soluble vitamins especially thiamin, riboflavin, niacin and
choline [21]. Pigeon pea is also good source of dietary
minerals such as calcium, phosphorous, magnesium, iron,
sulfur and potassium. Even though, it has some
anti-nutritional factors, it could be effectively removed by
heat processing [11]. Processing pigeon pea seeds also
significantly improved its utilization and crude protein
retention [3, 11, 24]. These authors found that the nutritional
value of processed decorticated and roasted pigeon pea seeds
was suitable to be used as chicken diet.

With regard to chemical composition, pigeon pea was
found to contain 22-27% crude protein, 7.3-10% crude fiber,
61.2% NFE, 1.7-2.1% EE, 3.1-4.2% ash, and lysine 7.59%
[10, 1] However, information was scarce on level of pigeon
pea meal utilization for cockerel koekoek chickens feeding.

Therefore, this activity was proposed to address this issue
with the following objectives.

1) To evaluate the growth performance of cockerel
koekoek chickens fed different levels of pigeon pea seed
meal.

2) To know the economic advantage of pigeon pea seed
meal using in chicken feed.

2. Materials and Methods

2.1. Description of the Study Area

The experiment was conducted at Adamitulu agricultural
research center, located in the mid rift valley of Ethiopia at an
altitude of 1650 m.a.s.l. and 7<9°N latitude and 38<7'E
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longitude. The average annual rain fall of the area was 700
mm and its mean maximum and minimum temperatures were
27 and 12.5<C, respectively [7].

2.2. Feed Management

The feed ingredients used in experimental feed ratio
formulation were purchased from local markets. These
ingredients were wheat bran, maize, noug seed cake,
Limestone, grower premix, and salt. Pigeon pea seed was
roasted and then milled before it was used for the formulation
of the experimental diets. Accordingly, three experimental
diatary treatments were formulated with different level of
roasted pigeon pea seed meal inclusion formulated using the
above feed ingredients (Table 1). The commercial grower
chicken feed to be used as control. It was purchased from the
feed processing company.

Table 1. Feed ingredient composition (%) of the experimental
dietary treatment.

Ingredients  T1 (Commercial) T2 T3 T4
Pigeon pea 25.00 30.00 35.00
Noug cake 4.00 4.00 4.00
Maize 51.00 51.00 51.00
Wheat bran 12.00 9.00 4.00
Salt 2.00 2.00 2.00
Limestone 4.00 2.00 2.00
Premixes 2.00 2.00 2.00
Total 100 100 100

The experimental dietary treatments were provided daily to
each experimental chicken according to their body weight and
ages. Left over feeds were collected every next day morning
and weighed before providing feed for the day. Water was
provided ad libitum during experimental period.

2.3. Animal Management

A total of 128 cockerels koekoek chickens of four weeks of
age were selected from chickens reared in Adami Tulu
Agricultural Research Center poultry farm. The Cockerel
koekoek chickens were assigned to the four treatment diets.
Eight (8) cockerels were assigned for each treatment diet and
each treatment was replicated four times. Deep litter housing
system that was partitioned in to 16 equal size pens (4 m?) was
used. The partitioning was made using wood and mesh wire.
Before placing the experimental chickens in to the
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experimental pens, the whole units were cleaned and
disinfected with Dizinon disinfectant and littered with
properly dried tef (Ergrostictef) straw.

2.4, Data Collection

Feeds offered to the chickens and refusals were measured
every morning. The difference between the amount of offered
feed and refusals were calculated as intake. The birds were
weighed at the beginning of the experiment and subsequently
on two weeks basis usually in the morning (8.00 - 9.00 am)
hours before providing feed. Weight gain of the birds was
calculated as the final live weight minus initial weight. Feed
conversion ratio (FCR) was calculated as feed intake divided
by weight gain. Mortality records and other observations were
kept throughout the period of study.

2.5. Statistical Analysis

Analysis of variance of feed intake and weight gain of
cockerel chicken were done using the general linear model
(GLM) procedure [20]. When the results were significant,
mean comparisons were made using Turkey multiple range
test procedure of the SAS package.

Models: Yik = u + Bi + eik

Where: Yik = individual value of the dependent variables
of chicken, p = Overall mean; Bi = the effect of the level of
pigeon pea (I = 1 to 4), eik= random error.

2.6. Economic Analysis

Variable costs collected include prices of dry matter feed
intake per bird, vaccine, medicine and disinfectant costs used.
Net return was obtained from the estimated price of cockerel
chicken based up on local chicken market. The economic
benefit was estimated by considering partial budget analysis,
according to the formula developed by [8].

NI=TR-TVC

Where, NI = Net income, TR = Total return, TVC = Total
variable cost.

3. Results and Discussions

3.1. Chemical Composition of the Experimental
Feeds

The chemical compositions of the formulated experimental
diets were analyzed at Adami Tulu Agricultural Research
Center Animal Nutrition laboratory using the method [6]
proximate principles. The nutritional composition of the
control (commercial) feed was taken from the feed processing
company. Nutritional composition of the feed treatment is
given in Table 2.

Table 2. Nutritional composition (%) of experimental diets.

TR DM Ash oM CF
1 94.75 5.6 89.15 5.0
2 94.77 55 89.27 6.5
3 93.97 3.9 90.07 10.5
4 94.72 7.4 87.32 11.0

3.2. Feed Intake and Live Weight Change of the
Birds

The mean daily feed intake, total feed intake, daily weight
gain, total weight gain, final body weight gain, feed
conversion ration and price of the cockerel koekoek chickens
are summarized in Table 3. The daily feed intake in gram per
chicken, hence the total feed intake in gram per chicken were
not statistically different (P>0.05) between T1 and T2,
between T3 and T4. With this circumstance, both daily and
total feed intake in T1 is from T3 and T4, as well as T2 is also
tween significant difference (P<0.05) from T3 and T4. The

100

cP NDF ADF ME (kcal/kg DM
18.00 22.56 11.49 2950
18.50 23.08 11.46 2946
19.00 23.62 10.65 2943
19.50 25.87 10.61 2942

difference might be due to increased crude fiber content of
experimental diets. The lower feed intakes were observed in
T3 and T4 where relatively higher level of pigeon pea meal
was include. This was indicated that as amount of roasted
pigeon pea seed meal used increased the crude fiber content
and protein content of the feeds increased and resulted in
decreased feed intake and weight gain. The energy content of
the experimental diets is main determinant of feed intake [16,
14].

Increasing crude fiber affected the palatability of the diet
and hence the feed intake. This is in agreement with [18] who
reports higher crude fiber reduce intake of broiler chicken.
The current finding also agree with [16] who found lower diet
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intake by vanda chickens because of the higher crude fiber
content of the experimental diet used. The high fiber poultry
diets decreased feed intake and body weight gain was reported
by [17]. The current finding is again also in agreement with
the findings of [12] who reported lower weight gain for birds
fed higher dietary fiber feed of lower energy content.
However, the current finding disagrees with the report of who
reported [19] who was reported higher feed intake from using
high level of crude fiber compared to using low level of crude
fiber. This could probably be due to difference in the breed
type used.

The current finding indicated the 25% roasted pigeon pea
seed meal inclusion in whole cockerel diet did not adversely
affect feed intake and body weight gain of cockerel koekoek
chickens. Different authors reported different level of pigeon
pea seed meal inclusion in diet of chickens. Lower feed intake

and lower weight gain from using 40% cooked pigeon pea
seed meal for cockerel chicken reported by [9]. On the
otherhand, [4, 15] concluded and recommended that inclusion
of 20% pigeon pea meal into the whole grower diet had no any
adverse effect on growth performance of grower cockerels.
Whereas, processed pigeon pea seed meal can be included in
cockerel diets up to 30% with out affecting the meat
component of cockerels [24].

Significantly (P<0.05) lower FCR was observed for T1
compared to the other three treatments. This indicates the
good quality of the diet as feed conversion ratio is the amount
of feed required for a unit of weight gain. This is because of
the lower crude fiber content, good palatability and essential
amino acid content of the commercial diet, since feed
processing companies prepare commercial diet with balanced
amino acid for poultry.

Table 3. Feed intake and live weight change of the cockerel kokekoek chicken fed the experimental diets (mean =s. deviation).

Parameters T1
Initial body weight (kg/bird) 0.3540.03
Mean daily feed intake (g/bird) 74.89+12.78%

Mean total feed intake (g/bird)
Mean daily weight gain (g/bird)
Mean total weight gain (g/bird)

6291+412.78°
23.944 .42
2350+412.14°

T2 T3 T4
0.3240.16 0.330.02 0.330.03
73.09413.47° 71.744.2° 69.16+14.43
6139.56+13.47° 6022.8+14.2° 5848.92+412.8°
21.974.16° 21.630.6a 19.4520.53"
2150416.11° 2110210.06% 1910414.05°
2.4840.11° 2.4540.40° 2.2440.02°
3.3340.61° 3.3140.67° 3.56 20.74%

The reason might that in fact that the development of different
organs, muscles and feathers need high amount of quality

feed.
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Figure 1. Average weekly feed intake of the experimental chicken
during the study period.

The Changes in average weekly feed intake and average
weight gain of the cockerel koekoek chicken during the study
period are indicated Figures 1 and 2 respectively. As age of
the chicken advanced their feed intake increased (Figure 1).
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Figure 2. Average weekly body weight gain of experimental chicken
during the study period.
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The weekly weight gain of cockerel koekoek chickens
(Figure 2) followed the same trend as the weekly feed intake.
Especially after 9" week of age, the higher weight gain
observed was directly related with the higher feed intake of
the birds over the same period. The final weight that the
experimental chicken attained in the current study, especially
those in T1 and T2 are similar report of [23] who reported for
same chickens breed at five months of age.

3.3. Partial Budget Analysis

The selling prices of experimental chickens in T1, T2 and

T3 were not statistically different (P>0.05). Similarly, there
were also no signifant different (P>0.05) selling price of
experimental chicken between T3 and T4. But there was a
significant (P<0.05) difference the selling price experimental
chicken between T1 and T4 and as well as between T2 and T4.
This might be due to the different of body weight as in
Ethiopa context the prices of chicken usually highly
dependent of estimated body weight. In this study the net
income of Birr 148.74, 138.25, 102.7 and 74.37 was obtained
from chickens in T2, T1, T3 and T4 respectively.

Table 4. Partial budget analyses.

Partial budget cost T1

Feed consumed (kg/Chicken) 6.291

Day old chicken purchase (ETB) 10.00

Feed purchase (ETB) 74.42
Medification and Sanitation (ETB) 24.00

Pen construction (ETB) 25.00

Total variable cost (TVC) (ETB) 133.42
Cockerel Selling Price (GR)(ETB 271.6745.77%
NR (GR-TVC) 138.25

4. Conclusions and Recommendations

This study revealed that inclusion of roasted pigeon pea
seed meal up to 25% in diet in whole cockerels koekoek
chicken ration used as a protein source in poultry ration enable
to formulation of a good poultry ration with a reasonable cost.
Thus, it improved growth performance of chicken and
relatively better body weight gain. Inclusion roasted pigeon
pea seed meal more the results current study resulted in lower
feed intake and body weight gain. In hot environmental areas
where feed intake affected by heat stress and where more
concentrated feed needed for poultry, inclusion of higher
percentage (greater than 25%) of roasted pigeon pea in
cockerels ration negatively affected feed intake and weight
gain of chickens. From the biological and economical data
obtained, the 25% roasted pigeon pea meal inclusion in
cockerels’ koekoek chicken as protein source is recommended
in cockerel koekoek chicken diet. Therefore, pigeon pea seed
meal was reccomened for smallholders’ farmers those who
cannot affordably purchase commercial poultry feed. Pigeon
pea production, popularization and training and creating
awareness should be given for farmers on the value poultry

102

T2 T3 T4
6.139 6.022 5.85

10.00 10.00 10.00

49.93 76.97 84.3

24.00 24.00 24.00

25.00 25.00 25.00

108.93 135.97 1433
257.67417.04% 238.67416.17%° 217.67410.78°
148.74 102.70 74.37
rearing.
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FCR  Feed Conversion Rate
GR Gross Return
ETB  Ethiopian Birr
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