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ABSTRACT

A study was conducted to observe the effect of varied levels of dietary crude protein and metabolizable
energy on carcass characteristics and immune status (antibody titre against Newcastle Disease and Infectious
Bursal Disease Virus) in Giriraja chicks, with three levels of energy 2700, 2800 and 2900 kcal metabolizable energy
(ME/kg), each with three levels of protein (CP), viz., 19, 20 and 21 per cent, respectively. Results showed that
varied levels of dietary crude protein and energy had no significant effect on both the carcass characteristics
and immune status of Giriraja birds. Hence, other growth parameters such as body weight gain and FCR might
be considered to determine the diets for optimal profit in Giriraja birds.
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BACKYARD poultry farming by and large was a low input
venture. Besides income generation, backyard poultry
farming helps in alleviation of malnutrition of the rural
people through the production of valuable animal
protein and empowers rural women (Besbes et al.,
2012). The University of Agricultural Sciences,
Bengaluru released the first improved coloured bird
suitable for backyard rearing ‘Giriraja’ in 1989. Giriraja
is a pioneer bird and blazed to strengthen the economy
of the rural poor by producing good number of eggs
(75-180/yr) as well as good quantity/quality meat (3-6
kg body weight) under rural conditions (Reddy and
Rajendiran, 2002). Though it is widely accepted by
poultry farmers all over the state for rural poultry
farming, scientific studies on different aspects of
production in these birds are scanty especially with
respect to nutrients, Genetic selection and cross
breeding programmes were effectively used to produce
cross-bred chickens for small holding farmers in India
which would be able to withstand village production
conditions with better production capacity, meat yield
and immune competence. Poultry nutritionists in India
are adopting BIS or NRC recommendations in
formulating rations for different age group of chicken.
These recommendations may not be optimum for
scavenging birds such as Giriraja, Swarnadhara,
Vanaraja etc.  Since, these birds differ in their growth
rate compared to commercial broilers / layers. Hence,

an experiment is designed to study the effect of varied
levels of dietary crude protein and metabolizable
energy on carcass characteristics and immune status
(ND and IBD) of Giriraja birds.

MATERIAL AND METHODS

The experiment was conducted to investigate the
effect of varied levels of dietary crude protein and
metabolizable energy on carcass characteristics and
immune status (ND and IBD) of Giriraja birds at the
Department of Poultry Science, Veterinary College,
KVAFSU, Hebbal, Bengaluru. Feed ingredients were
procured and proximate analysis was determined
before compounding experimental diets, and feed
formulation was done as per BIS (2007).

A total of 720 one day-old chicks of Giriraja breed
were procured from the Poultry Department which
were individually weighed and distributed into nine
groups having 80 birds in each. Each group was further
subdivided into four replicates having 20 birds in each.
Nine different experimental diets (T1 to T9) were
formulated with three levels of energy 2700, 2800, and
2900 kcal metabolizable energy (kcal/kg), each with
three levels of protein, viz., 19, 20 and 21 per cent,
respectively (Table I).  Group T

5 
served as control fed

with 20 per cent protein and 2800 kcal energy as per
BIS (2007) requirements. Nutrient composition of these
diets is presented in Table II.



TABLE II
Nutrient composition of different experimental diets

Nutrients T1 T2 T3 T4 T5 T6 T7 T8 T9

CP (%) 19.01 20.27 21.13 19.00 20.05 21.02 19.07 20.02 20.99

ME(kcal/kg) 2716 2719 2718 2806 2800 2810 2905 2908 2886

Ca(%) 1.04 1.05 1.05 1.11 1.11 1.11 1.02 1.02 1.02

P(%) 0.83 0.87 0.77 0.80 0.78 0.75 0.74 0.71 0.72

Lysine (%) 1.13 1.25 1.30 1.11 1.19 1.27 1.09 1.17 1.25

Methionine (%) 0.43 0.45 0.46 0.43 0.44 0.45 0.42 0.43 0.45

Fat (%) 2.52 2.33 2.44 2.71 2.65 2.63 2.90 2.87 2.78

Crude Fibre (%) 5.77 6.13 5.43 4.54 4.45 4.20 3.40 3.22 3.33

Linoleic acid (%) 1.77 1.74 1.59 1.56 1.48 1.38 1.36 1.28 1.23

CP: Crude Protein, ME: Metabolizable Energy, Ca: Calcium, P:  Total Phosphorous

TABLE I
Ingredients composition of different experimental diets

Ingredients (%) T1 T2 T3 T4 T5 T6 T7 T8 T9

Yellow maize 46.50 40.00 45.50 55.40 54.00 54.00 64.00 63.50 60.70

Soya bean meal 28.00 30.50 33.50 28.20 31.40 34.50 29.50 32.50 35.30

Rice bran 23.00 25.00 17.00 12.40 10.60 7.50 2.50 0.00 0.00

Mineral-Mixture 2.50 2.50 2.00 2.00 2.00 2.00 1.00 1.00 1.00

DCP - - - 1.00 1.00 1.00 2.00 2.00 2.00

VitaminAB2D3K 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

Vitamin-B-com 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20

Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30

Methionine 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Liver tonic 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Toxin binder 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Mineral mixture composition : Calcium (30%), Phosphorous (9%), Manganese (0.40%), Zinc (0.40%), Iron (2000ppm), Copper
(500ppm), Iodine (100ppm), Selenium (23ppm)  and Fluorine (0.05%). DCP : Dicalcium Phosphate
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Carcass Parameters
At the end of the trial, eight birds from each

treatment (two birds from each replicate) were
sacrificed to study the carcass characteristics such
as dressing percentage, breast meat yield (%), organs
weight (% of live weight) and abdominal fat
percentage.

The birds were fasted for 12 hours with access
to ad-libitum drinking water. Live weight of the birds
was recorded, birds were slaughtered by humane
method and bled for 90 seconds by severing jugular
vein and carotid artery, scalded at 60 °C for two
minutes, defeathered mechanically and the eviscerated
carcass weights and after evisceration weights of
breast meat, giblets viz., heart without pericardium,
liver without gall bladder and gizzard without inner
mucous membrane of the bird and abdominal fat were
recorded.

Immune Status
The antibody titre against New Castle Disease

Virus (NDV) and Infectious Bursal Disease Virus
(IBDV) was carried out by using HA followed by HI
(Allan and Gough, 1974) and using indirect ELISA
Kit, respectively.

Newcastle Disease
The antibody titre against Newcastle Disease

was carried out by using HA followed by HI test. The
micro-test method described by Allan and Gouch
(1974) was used for detection of HI titres from serum
samples collected on 56th day to assess the antibody
titres and their relation with the different diets. The
HI test was done manually by â- procedure in ‘U’
bottom micro-plates using diluters, droppers and 4 HA
units of ND viral antigen. Serial two fold dilution of
serum in normal saline was taken and 25 µl/well 4 HA
unit of antigen was added. Plates were incubated for
45 minutes at room temperature. Fifty µl of 0.8 per
cent chicken erythrocytes were added to each well
and the plates were incubated for one hour at room
temperature before reading the results. The titres
(log 10 values) were expressed as the reciprocal of
highest dilution of serum showing the haemag
glutination inhibition or button formation.

Infectious Bursal Diesease
The serum antibodies against IBDV were titered

by using Poultry Diagnostic and Research Centre
(PDRC) indirect ELISA Kit.

Each of the wells of antigen pre-coated plate
provided in the kit was used for the test. 100 µL each
of the positive control serum and the negative control
serum were added in duplicates to the respective
control wells. Then, 100 µL of each test serum sample
diluted in the sample buffer were added in duplicates
to corresponding wells of the plate (apart from the
control wells) and incubated at 37 0C for one hr. The
plate was washed using the wash buffer provided in
the kit. One hundred µL of mouse anti-chicken IgG
conjugated with Horse Raddish Peroxidase (HRP) in
wash buffer was added to each of the wells and
incubated at 37 0C for one hr. The plate was washed
as afore mentioned. One hundred µL of freshly
prepared chromogen-substrate solution containing
OPD and 3 per cent H2O2 as substrate (4 L / ml of
chromogen) were added to each of the wells and the
plate was kept at room temperature for 15 min. Finally,
50 µL of 2.5 N HCl was added to each of the wells to
stop enzyme-substrate reaction. Absorbance values
were read using the ELISA reader (Bio Rad) with an
interference filter at 492 nm. Readings were taken
after the wells with only substrate-chromogen and HCl
were blanked to ‘zero’ at 492 nm.

Data pertaining to carcass characteristics and
immune status (Antibody titre against ND and IBD
virus) in Giriraja chicks were analyzed statistically by
ANOVA using SPSS 20 statistical software as per
standard procedures described by Snedecor and
Cochran (1994). Differences between the means
were tested using Tukey’s Range Test at P<0.05.

RESULTS AND DISCUSSION

Carcass characteristics
Dressing percentage, breast meat yield

andvisceral organs weight (giblets) : The results
(Table III) of the present study showed that there was
no significant effect of varied levels of protein and
energy on dressing percentage and breast meat yield
of Giriraja birds which might be  due to adequate levels
of essential amino acids, particularly Lysine and
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Methionine used for protein accretion in the body
(Si et al., 2001). The findings of the present study are
in agreement with the findings of Dehury et al. (2007)
in Vanaraja birds and kamran et al. (2008) in Hubbard
broiler chicken. The results of the present study
revealed that there was no significant difference in
weight of giblets (liver, heart and gizzard).  The results
are in agreement with the findings of Nguyen and
Bunchasak (2005), kamran et al.(2007) and Dairo
et al. (2010) who reported no significant differences
for heart, liver and gizzard weights of broilers fed with
different energy and protein levels.

Abdominal fat percentage: The study revealed
no significant (Pd0.05) influence of dietary crude
protein and energy levels on abdominal fat percentage
of Giriraja birds (Table III). Present observations are
in agreement with Hidalgo et al. (2004) who reported
no differences in carcass yield, breast meat yield and
abdominal fat pad in broilers fed low CP diets with
constant ME:CP ratio, but incontrary with the findings
of Leeson et al. (1996) and Zamana et al. (2008) who
reported that the abdominal fat pad decreased
significantly with a decrease in diet energy level. Raju
et al. (2004) also found similar effect in naked neck
birds when fed with different energy levels. The results
of the present study confirmed the positive relationship
between dietary energy and abdominal fat deposition
which is in agreement with Yalcin et al. (1998).

Immunological parameters

Antibody titre against New Castle Disease and
Infectious Bursal Disease virus: The results (Table
IV) revealed that there was no significant effect of
varied levels of dietary crude protein and metabolizable
energy on antibody titre against New Castle Disease
Virus in Giriraja birds. These findings are in agreement
with Haunshi et al. (2012) who reported that antibody
titres against Newcastle disease virus were not
significant with respect to different levels of
metabolizable energy in Aseel chicken.The results are
also in agreement with Praharaj et al.(1999)  in
commercial broilers fed diets differing in energy (2500,
2650 and 2800 Kcal ME/kg) and Vahid et al. (2012)
who reported that antibody titres against Newcastle
disease virus were not significant with respect to
different levels of metabolizable energy.

The results of the present study showed that there
was no significant effect of varied levels of dietary
crude protein and metabolizable energy on antibody
titre against Infectious Bursal Disease Virus in Giriraja
birds. Present observations are in agreement with
Zouelfakar and Moubarak (1998) who reported that
sustainability of maternal immunity against Infectious
Bursal disease virus was not affected by different
energy levels in the diet. The antibody response to
variation in diets depends on several aspects including
genetic background, dosage, and type of antigen, route
of administration and effectivefunctioning of immune
system of bird.

It is concluded that varied levels of dietary crude
protein and energy had no significant effect on both
the carcass characteristics and immune status (ND
and IBD). Hence, other growth parameters such as
Body Weight Gain and FCR might be considered to
determine the diets for optimal profit in Giriraja birds.
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