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INTRODUCTION

Feed is a major component, affecting net return from the
poultry because cost of the feed accounts about 65 to 70 %
for broiler production and is a major factor which affects the
production cost (Srivastava et al., 2013). In India there is a
huge gap between demand and availability of poultry feeds in
general and energy feeds in particular. The unusually high
price of grains has forced on the poultry farmers to search
their substitutes i.e. traditionally groundnut cake, fish meal,
wheat and maize grain. Maize is used as a main energy source
in poultry diets but it is costly (Raman et al., 2010). The energy
content of feeds like groundnut cake, maize and wheat can
be increased by various processing techniques like grinding,
cooking and reconstitution. The seed is quite digestible and
palatability; which gives more energy than cereals on equal
weight basis when fed to the flock (Neshein et al., 1979).
Blood meal is a dark chocolate-coloured powder. It is one of
the richest sources of lysine, a rich source of arginine,
methionine cystine, leucine but is very poor inisoleucine and
contain less glycine than either fish meal or bone meal (NRC,
1994). Cotton is the second best protein-producing plant in
the world after soybean and the seeds of cotton are potentially
a valuable feed for poultry. Dietary protein is a major source
of body protein. Poor quality or imbalanced protein can create
metabolic stress which reduced growth performance. Protein
enhances muscle building and vitamins A, D and E
supplements will prevent the deficiency diseases, reduce stress
and mortality rate (Swain and Johri, 2000; Sahin et al., 2001

and Wijtten et al., 2010). Supplementation of protein and
vitamins A, D and E with other feed increases feed intake, total
digestibility and feed conversion ratio resulting an increase in
daily weight gain as well as significantly increase growth rate
of broiler which helps early gain of marketing age that is very
important for profitable farming (Odunsi et al., 1999). Although
several scientist have stated different concentration of proteins
for maximum growth in broilers (Serafin, 1982; Sinha and
Verma, 1984; Rajini et al., 1998 and Urdaneta and Leeson
2004). The present study was thus undertaken to evaluate the
growth performance of broiler chicken fed with different
composition of diets.

MATERIALS AND METHODS

Experimental site, birds, housing and management
The experiment was carried out at poultry unit of integrated
farming system research project situated of SardarVallabhbhai
Patel University of Agriculture and Technology Meerut, Uttar
Pradesh, India during December 10, 2013 to January 21, 2014.
A total of 40 unsexed day-old Cobb broiler chicks were
procured from Venky’s Hatchery (Meerut), weighed
individually and distributed randomly into four groups each
group having 10 chicks. The chicks were reared under hover
brooder from two week and thereafter shifted into deep litter
system and all birds were reared under standard management
practices and necessary health care measures were adopted
till 42 days of experiment. Rice husk was used as litter material.
The group one birds (T1) were fed control diet containing
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The present experiment was conducted at Sardar Vallabhbhai Patel University of Agriculture and Technology
Meerut to determine the growth performance of 40 broiler chicks after feeding them on four different dietary
protein levels. All the birds were fed basal diets and in treatment group,birds were further supplemented with 24,
20 and 18 % different protein diets.Experiment was conducted for 42 days. Birds that fed different composition
of diets show the significant (p<0.05) effect on feed intake, body weight gain and feed conversion ratio. Thus,
the results show that the different dietary protein level having a significant effect on the growth performance of
the broiler chicken.
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crude protein (CP) 22 % procured from Raja Fat and Feed Pvt.
Ltd.  (India). In rest three group changes in basal diet were
made by replacing some basal diet with other
feed forms. Group T2, T3 and T4 birds were fed with 24.00,
20.00 and 18% crude protein consisting of 94.29% control
diet + 2.85% blood meal (BM) + 2.85% soya bean meal
(SBM), 88.57% control diet + 5.71 % musturd cake + 5.71 %
cotton seed and 77.14 % control diet + 11.43% maize +
11.43% groundnut cake (GNC), respectively. They were
analysed and formulated to have comparable protein and
energy contents to meet design requirements (AOAC, 1990).
Above mentioned ration were offered daily in the morning
and evening in individual pen up to 6 week age. The
experimental diets and drinking water were provided ad
libitum.Chicks were vaccinated against Ranikhet and
Gumboro disease during the first week and at 18 days of age,
respectively through the eyes and drinking water. Wood
shavings were poured on the floor two days before the arrival
of the chicks. On arrival, clean water with glucose was served
them as anti-stress. The initial weights were taken and recorded
on arrival and sources of heat put on in the brooder house.
They were fed twice daily, in the morning by 8 a.m. and evening
by 5.30 p.m. and all vaccination scheduled was observed,
the litter material were replaced after the brooding stage and
the sanitary/bio-security was also maintained.

Data Collection and Statistical Analysis
The growth performance of broilers was evaluated by
recording body weight gain, feed intake, and feed conversion
ratio. Average feed intake, feed conversion ratio (FCR) and
body weight gain of birds, was recorded. Above parameters
was measured weekly using the following Formula: The
individual body weight of per replicate was recorded at weekly
intervals with electronic balance. Feed intake kg/bird = Feed
consumptionin a replication/No. of live birds in a
replication(Ghazi et al.,2012).The feed conversion ratio was
derived by dividing the dry matter of feed consumed with
weekly body weight gain (Kumar et al., 2009). Feeds were
analysed for proximate principles (AOAC, 1990). Analysis of
variance was used for interpretation of data (Snedecor and
Cochran, 1994). The data were subjected to statistical analysis
under completely randomized design employing one way
analysis of variance

RESULTS AND DISCUSSION

Chemical composition of experimental diets
The chemical composition of the experimental diets is
presented in Table 1. The broiler starter diets and broiler finisher
diets havingcrude protein values 22.00 to 19.00%,
respectively.  The crude fibre values of 5.00% for starter broilers
and 5.00% also for finisher broilers were recorded for the
commercial feeds. According to Obioha (1992), the
recommended CP and CF values for starter broilers are
respectively 22.00%, 5.00% and 20.00%, 5.5 %, respectively
for finisher broilers.

Feed intake of broiler chicks
The average feed intake capacity of birds during the whole
experimental period up to 6 week fed diet were found
3721.60±10, 4248.60±6.0, 3403.90±6.7 and

3271.50±7.4 g, respectively  (Table 2). The highest feed
consumption was reported by the broiler chicks fed diet T2
and lowest feed consumption by the broiler chicks fed diet T4,
which could be inversely related to energy content of the diet
T1 (22%) and T3 (20%). This may be due to that highest energy
content was in diet T4 and lowest crude protein value 18.00%
and lowest energy content was in diet T2 and highest crude
protein value 24.00%. Since birds first take feed to satisfy their
energy, demand once their energy requirement satisfied, they
stop feeding. Kavitha, et al. (2003) observed that the average
feed consumption ranged from 3570.40 to 3865.00 g per
chick fed different diets, while average value of feed
consumption in present study was 3699.92±13.83 g which
is in between the above value. Hence our results are in
agreement with above study. The feed consumption up to 6
week, ranged from 3271.50 ± 7.4 g (T4) to 4248.60 ± 6.0 g
(T2), there are significant differences (p<0.05) in feed
consumption of broiler chicks among different treatment of
diet fed to broiler chickens. Grover, et al. (2010)reported the
average feed consumption during 0-6 week of age for
commercial broiler ranged from 2506.0 to 2812.0 g.  The
average feed consumption was lower than present
investigation.This may be due to effect of strain of broilers
used in experiment and further may be due to effect of diet
composition. Shashipal et al. (2010) reported average feed
consumption up to 6 week of ranges from 3445.40 to 3483.0
g per chicks with average value 3460.96 g. Although feed
intake value in preset investigation for the T1, T3 and T4 group
is slightly lower than the value of feed consumption was
reported by Shashipal et al. (2010), but average value feed
consumption is slightly higher this is due to higher feed
consumption in present study for the T2. Kumar et al.  (2015)
reported average feed consumption ranged from 3395.80 to
4243.90 g per chick fed different diets, while average value of
feed consumption in present study was 3661.4±7.681g which
is in between the above value. Hence our results are in
agreement with above study.
Body weight gain of starter/finisher broilers
The average body weight of day old chicks under different
treatments were 35.4±0.90, 35.1±1.17, 36.5±1.09 and
36.4±0.90 g for the group T1, T2, T3 and T4, respectively. There
were no significant difference (P>0.05) was observed among
each group. Sharma (1990) and Kumar et al. (2015) also
reported that the average weight of day old chicks did not
differ significantly.

Average body weight gain of broiler chicks up to 6 week of
age for the group fed diet T1, T2, T3 and T4 was found
2065.60±2.26, 2178.70±3.01, 1833.30±1.92 and

Table 1: Composition of experimental diets (kg/100 kg feed)
S.N. Chemical constituents Starter diet (%) Finisher diet(%)

1. Crude protein 22.00 19.00
2. Moisture 12.00 12.00
3. Crude fibre 5.00 5.00
4. Dry matter 88.00 88.00
5. Total fat 5.00 5.00
6. Ash 7.00 7.00
7. Calcium 0.90 0.90
8. Phosphorus 0.60 0.60
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1794.20±5.07 g, respectively. The overall average body
weight gains for T1, T2, T3 and T4 was 1967.95 ± 3.07 g.
Table.2 also showed that body weight up to 6 week ranged
from 1794.20±5.07 g (T4) to 2178.70±3.01 g (T2), significant
differences (P<0.05) exist in body weight gain of broiler chicks
among different treatments of diet fed to broiler chickens.
Overall body weight gain up to 6 week of age was higher for
the group fed diet T2. Since there was inclusion of BM in diet
T2, the growth increase may be due to inclusion blood meal.
Khawaja et al. (2007) reported that inclusion of blood meal in
diet increased daily body weight gain from 0-42 days
significantly. Shashipal et al. (2010) observed body weight
gain ranged from 1898.02 to 1920.38 g. Average body weight
gain from 0-6 week’s age was 1907.30 g per day. In present
investigation the average body weight gain up to 6 weeks of
age 1972.95±4.00 g was slightly higher. This difference can
be contributed due to difference in their genetic constitution.
Grover, et al. (2010) reported that average body weight gain
was ranged from 1280.00 to 1440.00 g during 0-6 week of
age. These values were lower than present investigation which
may be due to variation in dietary ingredient and due to
genetically potential of chick strain use for broiler production.
Kavitha et al. (2003) conducted experiment on growth
performance of broiler, body weight gain was reported from
1338.07 to 1791.07 g during 0-6 weeks of age with average
weight gain was 1774.53 g. Kumar et al. (2015) reported
average body weight gain of broiler chicks upto 6 week of age
for the group fed diet T1, T2, T3 and T4 was found
2174.20 ± 4.87, 1875.40 ± 3.97, 1780.20 ± 2.83 and
2062.0 ± 4.07 g, respectively and average body weight
ranged from 1780.20 ± 2.83 g (T3) to 2174.20 ± 4.87 g (T1)
upto 6 week of age. Overall average body weight gains for T1,

T2, T3 and T4 was 1972.95 ± 4.00 g. It is slightly higher than
present investigation which consists of 1967.95 ± 3.07 g.
Mean value was lower than present investigation
(1972.95 ± 4.00 g). This difference can be contributed by
genetically potential of chicks.

The Average feed conversion ratios of diet T1, T2, T3 and T4

were 1.797 ± 0.006, 1.946 ± 0.005, 1.852 ± 0.003 and
1.817 ± 0.003 g, respectively. The average cumulative FCR
was lowest on the diet T1 (control diet having 22 per cent
crude protein) and highest in T2 (having 24 per cent crude
protein [94.29 per cent control diet+2.85 per cent BM + 2.85
per cent SBM]). There were significant (P<0.05) difference
observed between T2 (1.946 ± 0.0) and T1 (1.797 ± 0.0), T3

(1.852 ± 0.0) and T4 (1.797 ± 0.0). Feed conversion ratios
ranged from 1.797 ± 0.006 to 1.946 ± 0.005 g. overall
average feed conversion ratio for T1, T2, T3 and T4 diet was
1.853 ± 0.004 g up to 6 week of age. Overall FCR upto 6

week of age was higher for the group fed with diet T2. Since
diet T2 contained blood meal (BM) higher growth may be due
to blood meal. Kavitha, et al. (2003) reported feed conversion
efficiency of different diet fed to broiler chicks upto 6 week of
age ranged from 2.03 to 2.14. Average feed conversion ratio
for growing chicks was varies from 2.03 to 2.28 as also reported
by Raman et al. (2010). In present investigation average value
of feed conversion ratio ranged from 1.797 to 1.946, which
are lower than reported by above scientist. This difference
may be due to difference in composition of diet or it may be
due to genetic improvement in chicks. Kumar (2015) also
reported average FCR upto 6 week ranged from 1.757 ± 0.07
g (T1) to 1.945 ± 0.00 g (T2). Overall average body weight
gains for T1, T2, T3 and T4 were 1.85 ± 0.02 g. This is in between
the above value. Hence our results are in agreement with
above study.
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