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ABSTRACT

The major contribution of backyard poultry consumption in improving per capita nutrients
level is well documented. Further improvement would be possible by crossbreeding with the
highly producing breeds like white with the locally used in backyard poultry which is low
producer. Fertility and hatchability are important parameters that should be studied before
finalizing the cross breeding program for backyard poultry. A study was, therefore, conducted
to compare the hatching parameters of five different breeds of chicken crosses. A total of
1,500 hatching eggs from each group namely A, B, C,  D and E and the male for breeding
with white leg horn used are of different breeds i.e Naked Neck (NN), Fayumi (FY), Rhodes
Islanad Red (RIR), Aseel (AL) and Desi (DI) respectively.  In each group, one cock of each
breed of the chicken kept for breeding with white leg horn. namely A,B,C,D and E i.e Naked
Neck, fayumi, RIR, Aseel and Desi respectively. The fertility and hatchability from fertile
eggs was higher in Group A followed by group C, B, E and D. The dead in germ was same
except for group D. Dead in shell was more for the group D and followed by E,C,A and B. No
abnormal chick was observed in any of the group. The average chick weight was more in
Group C and least was observed in group E. It is concluded that cross breeding locally
available naked Neck chickens with white leghorn produces a better breed to local ecotype for
back yard poultry in terms of egg traits, hatchability and fertility. Such superiority can be
exploited to upgrade the genetic potential of local ecotype and thus improve backyard poultry
production. It is further suggested that the productive performance of these crosses should be
analyzed before the final conclusion of best cross for backyard poultry in same ecotype.

INTRODUCTION

Provision of adequate food for population
and assuring them an environment free from
hunger and malnutrition is the responsibility
of all civilized government. The 15-20% of
the world population is not getting sufficient
food to meet minimum nutritional
requirements for a healthy and productive
life (Anonymous, 1998). The poor
nutritional status is prevalent due to lack of
sufficient energy and protein in the food or
due to insufficient availability of food. A
balanced diet is essential for good physical
and mental health, vigor and productive
capacity of the people.

In all nutrients Proteins play an important
role in the formation of balanced human diet.
There are mainly two sources of proteins i.e.
animals and plants. The human diet in
Pakistan is deficient in animal proteins, as
approximately 66% Pakistanies are deficient
in proteins (Maqbool, 2002). The
requirement of proteins is 102.7 g per person
per day, while only 69.61 g per person per
day is being used in the country.  The main
sources of animal proteins in Pakistan are
beef, mutton, milk, poultry meat and eggs
(Anonymous, 2003)

There are two type of poultry raring
Commercial poultry farming and the
backyard or rural poultry. The term backyard
chicken designates rearing of chicks on small
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scale (10-12 birds) for family use and up to
some extent for generation of cash income
(Qureshi, 1985). Bessei (1989) and Farooq
and Mian (2001) reported that chicken kept
on small farms under extensive management
system considerably contributed to the cash
income of the rural families in most of the
third world countries. Prior to the
establishment of commercial poultry sector
in Pakistan, household chicken was the only
source of eggs and poultry meat supply
(Mian, 1994). The commercial poultry sector
has been expanded rapidly during the last
three decades by importing and rearing
highly productive birds, yet rural poultry is
still a significant source of egg and meat in
the country. Such birds are expected to
produce high number of eggs if properly
managed and introduction of high producing
blood through cross breeding. However,
mortality rates would be high and egg
production would be poor if the chicken are
not properly vaccinated and managed. Naila
et al. (2001) reported higher mortality in
non-vaccinated flocks, while Farooq et al.
(2002) reported poor production
performance of backyard chicken under poor
management condition.

The high yielding birds are naturally lack of
immune-competence against the common
poultry disease, as much of the nutrients are
divert for the growth and less is available for
immunity. On the other hand the desi/rural
have well adapted to the environment and
got the immunity against prevailing diseases.
The intensive poultry population
concentrated in relatively small area is
always a constant threat for disease
outbreaks quite often. Concentration of
heavy poultry population in small area also
causes environmental pollution. There are
serious arguments for the large scale
intensification of poultry rearing from the
economical and environmental points of
view.

Fertility and hatchability are major
determinant of profitability in the hatchery

enterprise (Peter et al, 2008) and it became
more vital as for as parent stock are kept to
produce high producing crossbred. Wolc and
clori, 2009 describe that the fertility and
hatchability are susceptible to genetics and
environmental factors arising from various
source and there are several factors that
influence hatchability of eggs like pre-
incubation storage time, fertility and
incubation condition such as temperature,
humidity, ventilation, position, egg turning
and candling. Zelleke et al. (2005) concluded
that both sexes are responsible for the poor
fertility in Rhode Island Red. Other factors
that can have considerable influence on
hatchability include nutrition of the breeding
hen, genetic constitution of the embryo,
disease, egg size, age and shell quality King’
ori (2011). Egg weight, fertility, hatchability
and late embryonic mortality varied greatly
between feed regimes (Lariviere et al.,
2009). Brillard (2003) described that hen
ability to mate successfully, store sperm,
ovulate and egg cell and finally produce a
suitable environment for the formation and
development of the embryo all factors that
affect in production of fertile eggs in other
hand (Wilson et al., 1979; Brillard, 2003)
and Gheisari et al. (2011) mention fertility
also depends on the ability of cock to mate
successfully, quantity of semen deposited.

The experiment was designed to evaluate
fertility and hatchability of different crosses
of the chicken Asel, Fayumi, Necked neck,
Desi and RIR cocks with White leghorn hens
to produce high producing crossbred for
backyard poultry.

MATERIALS AND METHODS

The study was carried out at Poultry and
Wildlife Program at National Agricultural
Research Centre, Islamabad. The experiment
was divided into five groups namely A, B, C,
D and E and in which the male for breeding
with white leg horn used are of different
breeds, i.e., Naked Neck (NN), Fayumi (FY),
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Rhodes Islanad Red (RIR), Aseel (AL) and
Desi (DI) respectively. In each group one
cock of each breed of the chicken kept for
breeding with white leg horn. The selection
has been done in the male flock of above
mentioned five breeds and also for 30 White
leghorn laying hens of same age and size for
each group. The birds were housed in two
sides open concrete house filled with saw
dust. All birds expose natural daylight and
the artificial light up to 16 hours. All birds
were given standard commercial layer feed
and water according to the age and need of
the birds i.e., 100gms /bird at the age of
laying. The groups were provided with
laying nests filled with straw dust for laying
eggs. A total of 1500 hatching eggs were
collected, 300 eggs from each group in
triplicate. Selection of hatching eggs was
done on their uniform size, good shape and
clean shell. The average weight of hatching
eggs was calculated in grams by using digital
balance. All eggs cleaned with the
disinfectant before transport to hatchery. At
hatchery all eggs were fumigated with
potassium permanganate and formalin and
set in a same incubator which was already
disinfected. Candling was done on 7th and
14th day of incubation for the identification
and removal of infertile and dead embryos.
On 21st day the number of hatched chicks

including the normal, abnormal chicks, dead
chicks in shell and after hatch counted
separately according to the groups. Digital
balance was used to measure the average
weight of day-old chicks.

RESULTS

The different hatchability traits as influenced
by breeding of different cocks of the chicken
kept for breeding with white leg horn that
were five breeds i.e Naked Neck (NN),
Fayumi (FY), Rhodes Islanad Red (RIR),
Aseel (AL) and Desi (DI) is presented in
table 1.The average weight of eggs (g) was
highest for Naked Neck (NN) (59.1)
fallowed by RIR and Aseel (59.1) and
Fayumi (57.9) and least being Desi (50.1).
The average weight of day old chicks (g)
was highest for RIR (36.1) fallowed by
Aseel 35.9, naked neck (NN) (34.6), Fayumi
(33.4) and least being Desi (30.2).
Hatchability from fertile eggs (%) was
higher for naked neck (90.6%) then the RIR
(87%), Fayumi (84.6%), Desi (82.6%) and
least 55% in Aseel. The dead in germ was
highest in Aseel (5.4%) and fallowed (4.6%)
in Desi and rest was same as 2.4%. there was
no abnormal day old chick was observed in
any treatment.

Table 1 Effects of different crosses of white leghorn layer on the different hatchability traits

Variable WLHxNN WLHxFayumi WLHxRIR WLHxAseel WLHxDesi
Average egg weight (g) 59.3 57.9 59.1 59.1 50.1
Average chick weight (g) 34.6 33.4 36.1 35.9 30.2
Fertility (%) 90.6 84.6 87 55 82.6
Hatchability from fertile
eggs (%)

85.3 84.6 83.9 57.5 76.2

Dead in germ 2.0 2.0 2.0 2.3 2.0
Dead in shell 2.4 2.4 2.6 5.4 4.6

DISCUSSION

The result of the study showed that the
differences in breed on the different
hatchability parameters. As these
characteristics are genetically controlled

(Merat, 1990, Islam et al., 2002). The results
of this experiment are in line with the fact
that fertility and hatchability performance of
eggs are genitically depended on genetic
factors. (Islam et al., 2002) also in agreement
with that fertility and hatchability are inter
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related trades and varies among breeds and
(Malago and Baitilwake, 2009) also
concluded that Fertility was influenced by
crossing two divergent strains. In the present
study, fertility and the hatchability trade
affected by the difference in cross breeding.
in this study dead in germ found to be no
significantly different but the late embryonic
mortality or the dead in shell in different
crosses observed this is in agreement with
the finding by Durmus et., (2010) who
reported fertility late period embryonic
mortality dead in shell hatchability of the
fertile eggs and early embryonic mortality
differs between genotypes. Also Fairchild et
al., (2002) who also reported that egg
fertility and embryonic mortality among
factors that affect hatchability. The current
study also had significant affect on the day
old chick weight. This is in agreement with
Raju et al., (1997) who reported that day old
chicks weight increased significantly with
increase in egg weight and could be due to
difference in genetic makeup of chicken. The
late embryonic mortality is not uncommon
and may be due to non-genetic factors. For
example Weis (1991) observed from his
study on guinea fowls that the highest
embryonic mortality occurred before
hatching. A number of factors including egg
age (Tarongoy et al 1990), storage condition
(Brah and Sandhu 1989), age of flock
(Rogue and Soares 1994; Buhr 1995),
system of husbandry and rearing technology
(Weis 1991), mating system (Gebhardt-
Henrich and Marks 1991), incubation
relative humidity and eggs turning angle
(Permsak 1996) have been shown to
influence the hatchability of poultry eggs.
Improved management of eggs during
incubation may therefore help to increase the
hatchability of eggs.

Conclusion

The breed had significant effect on the
different hatchability parameters namely
fertility and hatchability. In present it has
been observed that cross of White leghorn

and Naked Neck found best in fertility and
hatchability with minimal dead in shell and
dead in germ percentage. It observed that
there was no abnormal chick found in any of
treatment group. It is concluded that cross
breeding locally available naked Neck
chickens with white leghorn produces a
better breed to local ecotype for back yard
poultry in terms of egg traits, hatchability
and fertility. Such superiority can be
exploited to upgrade the genetic potential of
local ecotype and thus improve backyard
poultry production but it is suggested that the
productive performance of these crosses
should be analyzed before the final
conclusion of best cross for backyard poultry
in same ecotype.
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