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ABSTRACT
A study was conducted to evaluate the production performance in four different phenotypes of naked neck chicken. In
total, 300 females (20 weeks old) from four different phenotypes (black, white black, light brown and dark brown), 75
from each, were randomly assigned to four experimental groups arranged in a Completely Randomized Design (CRD).
Each treatment was replicated 5 times with 15 birds in each. Feed intake, body weight, egg production, egg weight, egg
mass, FCR/dozen eggs, FCR/kg egg mass and livability were evaluated. The data were analyzed using ANOVA
technique. The result indicated significantly (P≤0.05) higher feed intake in white black phenotype, heavier body weight
in light brown and dark brown phenotypes whereas, egg production, egg mass, FCR/dozen eggs and FCR/kg egg mass
were found to be better in light brown phenotype. Egg weight remained higher in black, light brown and dark brown
phenotypes. In conclusion, light brown phenotype demonstrated overall better production performance as compared to
others.
Key words: Production performance, Naked-neck, Phenotype, Livability.

INTRODUCTION

produce double the standard number of eggs under
improved nutrition and management conditions (Islam
and Nishibori, 2009). Additionally, the Naked-Neck
chicken has a good heat dissipation mechanism. Reduced
feathering intensity and feather structure can increase heat
loss, and so indirectly improve feed efficiency and overall
productivity (Rauen et al., 1985). Peters (2000) attributed
this superior performance of the Naked Neck chicken to
the thermoregulatory roles of the genes they possess.
Furthermore, the Na gene reduces mortality due to heat
stress; hence these birds can thrive better under adverse
environments (Dessie and Ogle, 2001).
In Pakistan, Naked-Neck chickens have great variation in
their phenotypes. They are characterized on the basis of
their plumage color such as black, white black, light
brown and dark brown. There is scarcity of information
on production performance in different phenotypes of
Naked-Neck birds. The present study was, therefore,
designed to explore the production performance in four
phenotypes of Naked-Neck chicken (black, white black,
light brown and dark brown).

The farmers doing poultry farming under semi
intensive conditions prefer to keep chicken breeds that
can produce sufficient eggs, survive under semi-intensive
conditions and having better profitability. Local or
indigenous chickens are generally referred as a pool of
heterogeneous individuals. They are found in several
ecotypes and phenotypes, with varying performance
(Msoffe, 2003; Fayeye et al., 2005). Globally, indigenous
chicken is considered very important because of their
characteristics such as better sturdiness, disease resistance
and adaptability to the local climatic conditions (Khan,
2015). In many developing countries, indigenous chicken
genotypes encompass between 80 and 90 % of total
poultry population (Sonaiya and Swan, 2004).
Additionally, local breeds contain genes and alleles
pertinent to their adaptation in a particular environment
(Romanov et al., 1996). Village chickens play significant
role in poverty alleviation (Khan, 2015). Rural poultry
farmers sell chicken and eggs to meet their needs
(Halima, 2007). It is further strengthened by the fact that
meat and eggs of indigenous chicken are preferred over
exotic chickens (Dessie and Ogle, 2001).
Naked-Neck chicken is one of the most
prominent indigenous breeds of poultry found in Pakistan.
It is well adapted to the harsh tropical environment and
poor nutritional setups with excellent resistance against
certain diseases (Mwacharo et al., 2007). It is superior to
indigenous full-feathered in terms of growth rate, egg
production, egg quality and meat yield traits and can

MATERIALS AND METHODS
The study was conducted at Indigenous Chicken
Genetic Resource Centre (ICGRC) for a duration of 22
weeks. Three hundred females (20 weeks old) from four
different phenotypes of Naked-Neck chickens (Black,
White black, light brown and Dark brown birds), 75 from
each, were randomly selected from the stock maintained
at the Breeding Unit of the Farm at ICGRC. These birds
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were placed in 20 deep litter pens with 20 hens in each
pen. Same managerial conditions were applied.
Vaccination was carried out according to the local area
standards. The birds were fed iso-caloric and isonitrogenous layer feed from 20 weeks of age till end of
the experiment (42 weeks; Table 1).

characteristic (Akhtar et al., 2007). However, a probable
explanation for more feed consumption in white black
might be their activeness, where a large portion of feed
might have been consumed in their physical activities.
Similarly, it is reported that feed intake varies in different
breeds (Akhtar et al., 2007), varieties (Bell and Weaver,
2005; Jatoi et al., 2014; Khan, 2015) and strains ( Jaroni
et al., 1999; Venkata et al., 2008) due to their genetic
differences, body frame structure and production traits
(Hurwitz et al., 1998). Hagan and Adjei (2012), likewise,
claimed difference in feed intake among different breeds
depicting breed or genotype effect on feed intake (Graces
et al., 2001; Younis and Galal, 2006). Variation in daily
feed intake has already been described in different
varieties of native Aseel (Iqbal et al., 2012; Ahmad et al.,
2014).

Table 1. Nutrient composition.
Nutrients
CP (%)
ME(kcal/kg)
Ca (%)
Av. P (%)
Lysine (%)
Methionine (%)
Na (%)

Laying phase
(22-42 weeks)
15
2750
1.30
0.40
0.7
0.3
0.16

Body Weight: Different phenotypes had pronounced
effect on body weight. Significantly higher (P≤0.05) body
weight was observed in light and dark brown phenotypes
as compared to those of black and white black (Table 2).
Difference in body weight among phenotypes may be
attributed to the genetic difference (Bell and Weaver,
2005), frame structure and production traits (Hurwitz et
al., 1998). Similarly, Khan (2015) submitted that
genotype is one of the major factors which cause variation
in body weight. Significant breed (Thakur et al., 2006)
or variety (Khan, 2015) difference for body weight has
already been reported in literature strengthening the
results of the present study (Ahmad, 2014).

NRC (1994); CP, Crude Protein; ME, Metaboliseable energy;
Ca, Calcium; Av. P, available phosphorus; Na, Sodium

The feed and water were supplied ad libitum
through trough feeder and nipple drinking system,
respectively.
Egg number and weight (g) were recorded daily. Feed
intake (g) was recorded weekly, while egg production
(%), average egg weight (g), egg mass (g) and feed
conversion ratios (FCR/dozen eggs and FCR/kg egg
mass) were also calculated. Mortality was recorded on
daily basis and livability was calculated after subtracting
the mortality from total numbers of bird in an
experimental unit, presented in the form of percentage.

Egg Production: Egg production was significantly
differed (P≤0.05) among different phenotypes. Light
brown phenotype demonstrated remarkably higher egg
production followed by dark brown, black and white
black (Table 2). It is quite possible that light brown
phenotype might have better genetic potential for egg
production as it is reported that egg production mainly
depends on genetic makeup (Akhtar et al., 2007). It is
also possible that light brown phenotype might have
coped with stress conditions (high temperature) more
efficiently than other phenotypes but it needs further
validation. Similarly, a study conducted on Naked-Neck
and normal plumage hens showed variation in egg
production with higher egg production in Naked-Neck
hens than those of normal plumage (Juarez and Fraga,
1999). In agreement with the current findings, Adomako
(2009) also claimed variation in egg production due to
difference in genotype. Similarly, breed (Ipek and Sahan,
2004; Galal et al., 2007) variety (Usman et al., 2013)
strain (Hanan, 2010) or genotype effect (Ahmad et al.,
2014) on egg production has already been reported in
literature concluding that genotype is the major cause of
variation in egg production (Akhtar et al., 2007).

Data Analysis; Data were analyzed through one-way
ANOVA technique by using GLM procedure of SAS
(SAS Institute Inc., 2002-03) assuming the following
mathematical model:
Yij = µ + Ʈi + Ԑij
Where,
Yij = Observation of dependent variable recorded on ith
treatment
µ = Population Mean
Ʈi = Effect of ith treatment (i = Black, White black, Light
brown and dark brown varieties of Naked Neck chicken)
Ԑij = Residual effect of jth observation on ith treatment NID
~ 0, σ2
Comparison among treatment means was done through
Duncan’s Multiple Range (DMR) test (Duncan, 1955) at
5% probability level.

RESULTS AND DISCUSSION
Feed Intake: Different phenotypes showed variations in
feed intake. White black phenotype females consumed
more feed than the rest of the varieties (Table 2).
Normally, feed consumption is considered a heritable

Egg Weight: Phenotypes had significant (P≤0.05) effect
on egg weight. Hens of dark brown, light brown and black
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phenotypes laid heavier eggs than those of white black
phenotype (Table 2). In the current study, dark brown and
light brown phenotypes had higher body weight that
might have led to increased egg weight as it is reported
that egg weight and body weight have positive correlation
(Khan, 2015). Similar variations in egg weight among
different poultry breeds (Khawaja et al., 2012) varieties
(Khan, 2015; Rehman, 2016), strains (Aboul-Hassan,
2001) and genotypes (Islam and Dutta, 2010; Ahmad et
al., 2014) have been reported.

varieties (Ahmad et al., 2014), phenotypes (Galal et al.,
2007) and genotypes (Khawaja et al., 2012) of poultry.
FCR/dozen, FCR/kg egg mass and Livability: Different
phenotypes showed significant (P≤0.05) difference in
FCR/dozen and per kg egg mass. Light brown hens
exhibited improved FCR/dozen and egg mass followed by
those of black, dark brown and then white black (Table
3). The better FCR/dozen and egg mass in light brown
phenotype might be attributed to its increased egg
production and comparatively less feed intake. Similar
differences in FCR/dozen and egg mass have already been
reported among different breeds (Akhtar et al., 2007) or
genotypes (Galal et al., 2007). A recent study on Aseel
hens also showed variations in FCR/dozen and per kg egg
mass eggs with improved FCR in Peshawari hens
compared with those of Lakha, Mushki and Mianwali
(Khan, 2015) highlighting genotype effect on FCR/dozen
and per kg egg mass (Ahmad et al., 2014). Livability was
not influenced by different phenotypes (P≤0.05).

Egg Mass: Egg mass was found to be varying in different
phenotypes. Light brown hens produced significantly
(P≤0.05) higher egg mass followed by those of black,
dark brown and then white black (Table 3). In the current
study, light brown phenotype produced higher number of
eggs that might have resulted in enhanced egg mass
(Aygun and Olgun, 2010), since egg mass is the product
of egg no and egg weight. Like the current findings,
variations in eggs mass were observed among different

Table 2. Cumulative feed intake (CFI), final body weight (FBW), egg production (EP) and daily average egg
weight (DAEW) in four phenotypes of naked neck layers.
Parameters
CFI (kg/bird)
FBW (g/bird)
EP%
Black
12.80±0.05b
1287.00±11.35b
52.07±1.03b
White black
13.09±0.05a
1273.00±13.28b
40.51±0.83c
Light brown
12.78±0.02b
1345.00±18.09a
56.23±0.75a
b
a
Dark brown
12.88±0.02
1368.00±16.77
51.68±0.78b
P-value
0.0002
0.0010
<.0001
a-c
Superscripts on different means within column show significant difference (P ≤ 0.05)
Phenotypes

DAEW (g/bird)
41.64±0.14a
39.00±0.18b
41.69±0.32a
41.22±0.28a
<.0001

Table 3. Cumulative egg mass (CEM), FCR/dozen eggs, FCR /kg egg mass and livability% in four different
phenotypes of naked neck layers.
Parameters
CEM (kg/bird)
FCR/dozen eggs
FCR/kg egg mass
Black
3.34±0.06b
1.91±0.03b
3.84±0.08b
c
a
White black
2.43±0.04
2.52±0.04
5.38±0.07a
a
c
Light brown
3.61±0.06
1.77±0.02
3.54±0.05c
b
b
Dark brown
3.28±0.027
1.94±0.03
3.93±0.03b
P-value
<.0001
<.0001
<.0001
a-c
Superscripts on different means within column show significant difference (P ≤ 0.05)
Phenotypes

Conclusions: Backyard poultry farming is the business
of rural farmers. Naked neck chickens are good producers
in semi intensive housing but their performance is linked
with its phenotypic characteristics. On the basis of above
results, we concluded that light brown phenotype of
Naked neck chicken gives better performance in terms of
egg production, egg mass and FCR/dozen and FCR/kg
egg mass compared to other phenotypes., while white
black phenotype gave un-satisfactory performance.
Hence, a well-planned breeding strategy is required to

Livability%
96.00±1.63
94.66±2.49
96.33±1.62
96.00±1.63
0.7498

make backyard type poultry farming a profitable small
scale entrepreneurship.
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