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A random-bred control line population of Rhode Island
Red (RIR) chicken is being maintained at the Central Avian
Research Institute (CARI, Izatnagar) since last few decades.
Besides more egg production, optimum growth in body
weights is also an important attribute to the farmers for
promoting RIR in rural livelihood. It is necessary to have
knowledge of factors influencing its growth in body
weights, an important factor contributing to the profitability
in poultry production (Kausar et al. 2016). It is also desirable
to have estimates of genetic and phenotypic parameters
afresh in each generation for each population, because the
estimates vary from one population to another and at
different times (Barot et al. 2008). Therefore, the present
study aimed to investigate genetics of body weights in a
control line of RIR grower chicken.

Chicks progeny (543) of 30 sires mated with 73 dams in
first hatch and 70 dams in second hatch of RIR control line
parental stock maintained at the experimental layer farm
of this institute were investigated. The day-old chicks were
wing-banded and pedigreed by sire and dam in the hatchery
itself. Standard litter brooding, housing and ad lib. feeding
on the CARI-formulated feed were provided with optimum
management along with a standard vaccination schedule
being followed at this institute (Das et al. 2014ab, Das
2013). The birds were fed on chick mash at the age of 0–8
weeks and grower mash at 9–20 weeks (Das et al. 2014a).
The chick weight at day-old age and body weights at various
weeks of age were measured in grams using digital weigh
balance during morning at birds’ empty stomach. The data
were analyzed by least squares analysis of variance (Harvey
1990) taking sire as random effect, sex and hatch as fixed

effects and chick weight as regressor in the linear models.
The genetic and phenotypic parameters were estimated
using paternal half-sib correlation method (Becker 1975).

The estimated least squares means along with different
genetic and non-genetic factors of day-old chick weight
and body weights at different ages are presented in Table 1.
The present estimates might be compared to the earlier
reports in RIR chicken lines/strains (Das et al. 2014ab, Das
2013, Anonymous 2011) and White Leghorn strains
(Jayalaxmi et al. 2010, Chaudhary et al. 2009, Paleja et al.
2008). The least squares analysis of variance elucidates that
male birds demonstrated better estimates of body weights
than the females almost throughout the ages with significant
sex-differences (Das et al. 2016, Das et al. 2015a, Das et
al. 2014ab, Das 2013) indicating counter role of a genetic
factor sex to control the growth of body mass. The sires of
the chicks progeny had also significant variances for chick
weight and body weights at different ages (excepting third
week only) indicating that body mass growth is influenced
by a factor of sire-inheritance (Debnath et al. 2015, Das et
al. 2015ab, Das 2013). Hatch is considered as a non-genetic
factor and the present results indicated highly significant
hatch-differences (Das 2013) for chick weight and body
weights up to 16th week of age also in corroboration with
earlier reports (Debnath et al. 2015). The mean sum of
squares of variance for regression on day-old chick weight
was significant for body weights at first week onwards to
16th week of age indicating significant chick weight effect
on the subsequent growth of the birds (Das 2013); results
could indicate that body mass growth of the birds could be
judged better by its day-old chick weights.

The heritability (h2) estimates for chick weight and
different body weights are presented in Table 2. The h2

estimates ranged from 0.111±0.156 (BW3) to 0.999±0.235
(CW) with higher magnitudes for the most traits, indicating
the possibility of selection based on the flock’s own
performance to improve these traits would take propagation
of short generations for the concerned traits. The present
estimates might be compared to the earlier reports in RIR
(Das et al. 2015ab) and White Leghorn chicken (Qadri et
al. 2013, Chaudhary et al. 2009, Barot et al. 2008, Paleja et
al. 2008).
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 The lower magnitude of the present h2 estimates
indicated the presence of high environmental variances and
its higher magnitude was indicative of greater role of
additive genetic variance than the environmental component
of variance (Rajkumar et al. 2011, Barot et al. 2008). The
heritability estimates could vary considerably from study
to study depending upon breed, strain, line, population
sampled, environmental and management conditions, and
random as well as systematic errors in the estimation
procedures (Mia et al. 2013). The numbers of progeny per
sire and the entire data set from which these estimates were
obtained were relatively small, and could have sampling
errors. However, the present h2 estimates were in the
expected range and could suggest for the breeders that the
sire selection would be utilized for further genetic
improvement in the body weight traits in RIR control line
chicken.

The genetic (rG) and phenotypic (rP) correlation
coefficients estimated from paternal half-sibs for chick
weight and different body weigh traits were positive and
ranged from low to high in magnitude (Table 2). The ranges
of the estimated rG and rP in different traits were 0.057 to
0.993 (excluding >1 being beyond the absolute range) and
0.020 to 0.865, respectively, both with moderate to higher
magnitudes for the most traits. Previously, similar kinds of
genetic and phenotypic correlations were also reported in
different chicken genotypes (Qadri et al. 2013, Rajkumar
et al. 2011, Chaudhary et al. 2009, Barot et al. 2008, Paleja
et al. 2008). Few estimates in this study were associated
with higher standard errors (Qadri et al. 2013, Jayalaxmi
et al. 2010, Barot et al. 2008) making them less precise
which were due to less number of progeny per sire
(Falconer 1989). However, the present performance
traits demonstrating a low to high range of genetic and
phenotypic correlations could be combined in a construct
of standard selection indices and might be adopted in
breeding strategy.

SUMMARY

Investigating a control line population of RIR grower
chicken to estimate genetic and non-genetic parameters of
its body weights, it was summarized that body weight
growth is influenced by its sire-inheritance and sex where
males being heavier throughout the ages. Significant hatch-
differences and chick weight-regression effect were also
noticed up to the age of 16th week. The heritability, genetic
and phenotypic correlation estimates were mostly with
moderate to high magnitudes. Thus the present
findings could serve as the pre-requisites for chalking out
of breeding strategies for genetic improvement of the
chicken genotype.
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