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Selection of layers changes the genetic constitution of the
population over generation to generation. Additive genetic
variation which measures the heritability of the population
also changes. Genetic and phenotypic correlation between
the traits will be subjected to change as selection progresses.
Investigation pertaining to the effects of selection on genetic
correlations had been very limited. However, Lerner (1958)
presented theoretical models which allow for a change from
positive to a negative genetic correlation between two traits
on which selection was applied. The negative trend of
heritability as a result of selection was observed by Grewal
etal. (1995). Negative-time trends in the genetic correlations
were observed by Friars et al. (1962).The present
investigation mainly aims to study changes in the
heritabilities, genetic and phenotypic correlations between
traits in a White Leghorn chicken undergoing long-term
selection for egg production.

White Leghorn population i.e. IWH strain maintained at
experimental layer farm, Central Avian Research Institute,
Izatnagar was utilized in the present investigation. Data were
collected over 24 generations and analysed in 5 periods
separately, consisting of 5 generations in each period and
pooled over periods. The main emphasis of the selection was
egg number up to 40 weeks of age based on Osborne Index
(Osborne 1957a,b). In order to keep the inbreeding low-full-
sib and half-sib mating were avoided.

All the generations were discrete and the length of each
generation was 1 year. Mainly artificial insemination was
practiced to reproduce the next generation except for the first
3 or 4 generations, during which natural mating was
practiced. The birds were fed on starter diet during 0-8 weeks
of age, grower diet during 9-20 weeks of age and layer ration
after 20 weeks.
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Generally 3-6 hatches were taken in each generation
period. They were brooded on litter up to 6-8 week of age.
Housing was done in individual laying cages at about 18
weeks of age. The traits measured included body weight at
20 and 40 weeks of age, age at sexual maturity, egg weight
at 40 weeks of age and egg production to 40 weeks of age.

Statistical procedure: Data were analysed using model 4
(Harvey 1975) which included sires, dams within sires and
progeny within dams as random effect and hatch as fixed
effect. Only hatch corrected data were used for the estimation
of the genetic parameters. The heritability was estimated by
using variance component analysis (King and Henderson
1954). The genetic and phenotypic correlations were
estimated in each generation and also in each of the
generation period from variance-covariance component
analysis as per Becker (1964).

Heritability: Time trends in the estimates of the heritability
(h2S) from different periods and over all periods for different
traits are presented in Table 1.

Egg production: A significant decline in heritability from
sire component was observed in the overall period, which
indicated that additive part of genetic variance for part period,
egg number declined over generations. Comparatively lower
estimates of heritability of egg number from sire component
in the later part of the study provides an additional evidence
for the decline in heritability. These results were in agreement
with the reports of Poggenpoel and Erasmus (1978), Gowe
and Fairfull (1985), Sharma (1994) and Chatterjee et al.
(2000) reported a decline in heritabilty from sire component.
In contrast to these reports Morris (1963), Craig et al. (1969)
and Goher et al. (1978) did not find any evidence of decline
in heritability and/or additive genetic variance.

Correlated traits: A significant decline in heritability from
sire component was observed for egg weight in early as well
as overall period (Table 1) which may possibly due to
depletion of additive genetic variance because of indirect
selection for it. Similarly for age at sexual maturity there
was a decline in heritability from sire component. For 20
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Table 1. Linear regression coefficients for heritability (s) of important economic traits on generation numbers in IWH strain

Period ASM 20wk BW 40wk BW 40wk EW 40wk EP

1 -0.05+0.06 -0.01+0.05 0.008+0.10 0.02+0.09 -0.09%+0.02
2 -0.06x0.02 0.06+0.04 0.12*+0.02 0.06+0.03 -0.05+0.02
3 -0.002+0.06 -0.04+0.04 -0.05+0.06 -0.15+0.06 -0.04+0.03
4 0.08**+0.01 0.007+0.002 -0.04+0.01 0.008+0.05 -0.04+0.03
5 0.03+0.01 -0.04+0.06 0.01+0.03 -0.09+0.06 -0.07+0.08
Overall -0.005+0.003 -0.006+0.004 -0.01+0.005* -0.01+0.005* -0.001+0.004

*#, P<0.01; *, P<0.05.

week body weight no significant change in the heritability
from sire component reflects that it did not seem to be affected
significantly as a result of direct selection for egg production.
On the other hand for 40 wk body weight the heritability
was declined significantly. Reports dealing with the change
in heritability of correlated traits as a result of selection for
part period egg production are very few. Friars et al. (1962)
reported a significant decline in heritability of egg weight
from sire component. Heritability did not show any
significant change for adult body weights. Poggenpoel and
Erasmus (1978) did not observe any change in heritability
of correlated traits such as age at sexual maturity and egg
weight. Gowe and Fairful (1985) did not find any significant
trend in heritability of age at sexual maturity. In contrast to
these reports a significant decline in heritability for egg
weight, age at sexual maturity and 40 wk body weight was
well evident in the overall period of 24 generations due to
direct selection for part period egg number in the present
investigation.

Genetic and phenotypic correlations: A significant decline
in the magnitude of the negative association between egg
number and egg weight was observed in the present study.
This was in contrast to the reports of Poggenpoel and Erasmus
(1978) and Liljedhal and Weyde (1980).The association
between egg number and age at sexual maturity also declined
over a period of 24 generations. An important association
that showed a significant change was between egg number
and 40 wk body weight which turned positive in later part of
the study. The other association that also changed on genetic
as well as phenotypic level was that of age at sexual maturity
with 40 wk body weight, which showed a significant decline
over generations.

The genetic cause of correlation is chiefly pleiotropy,
though linkage is a cause of transient correlation particularly
in populations derived from crosses between divergent
strains. Falconer (1960), Lush (1948) and Lerner (1950)
suggested that genes or gene block with independent desirable
effect on either trait or with desirable pleioptropic effects on
both traits will be fixed, while allelic genes with undesirable
effects will be lost. Pleiotropic genes with desirable effects
on one trait and an undesirable effect on the other trait will
remain segregating, thus producing the negative change.
Simultaneous selection for two traits in opposite direction

will cause a positive change in the genetic correlation as the
only genes left segregating will be pleiotropic ones affecting
both traits in the same direction. A significant positive change
in genetic association between egg number and egg weight
and between egg number and age at sexual maturity may
possibly due to segregation of pleiotropic genes affecting
both the traits in the same direction. Similar argument may
also be possible for development of a positive genetic
association between egg number and 40 wk body weight and
in the course of selection for egg number. In the present
investigations sufficient evidences proved that the genetic
and phenotypic correlation between the traits specially
between the selected and correlated traits have changed due
to selection and were in confirmation to the findings of Friars
etal. (1962), Bohren et al. (1966), Sharma (1994), Chatterjee
et al. (2000).

SUMMARY

In the present study, nonsignificant negative-time trends
for heritability estimates were obtained for the majority of
the traits. It indicated that additive genetic variance of the
traits in the population was reduced, but not significantly
due to selection for egg production. Time trends in genetic
and phenotypic correlations were mostly nonsignificant
indicating that the association between different traits did
not change significantly due to selection over generations.
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