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Developing high yielding wheat (Triticum aestivum L.)
cultivars under drought conditions in arid and semi-arid a
region is an important objective of breeding programme
(Leilah and Khateeb 2005). Simulating performance of wheat
under soil moisture deficit presents special challenge for
wheat modelers, due to wide variation in grain yield under
normal and water stress conditions (Gupta et al. 2001). The
uncertainty of water availability and of temperature conditions
during the crop growth period calls for better resilience
under fluctuating water and temperature regimes (Richards
et al. 2002.). The ideal genotype for moisture stress condition
must combine a reasonably high yield potential under varied
environmental conditions with specific plant characters which
could buffer yield against severe moisture stress (Condon et
al. 2002). This study was conducted to clarify the relationship
between grain yield in wheat and its components under
drought conditions. The aim was to provide information to
the wheat breeders regarding genetic correlations of the
main agronomic characters along with the physiological traits
that influence the wheat productivity under drought
conditions.

Field experiments were conducted at Indian Agricultural
Research Institute, New Delhi, India in two agronomic
conditions (rainfed and restricted irrigation conditions) during
crop season 2008-10. Material for the present study comprised
150 genotypes of bread wheat. The experiment was laid out
in á lattice design with two replications. The gross plot size
of the experiment was 1.38 m × 4.0 m, with rows at 23 cm
apart. The data were recorded on 10 plants from each plot on

early vigour (EV), number of tillers, flag leaf area (FLA),
relative water content (RWC), canopy temperature depression
(CTD), days to maturity, grains/spike, 1000 kernel weight,
harvest index and grain yield/plot. The statistical analysis
was carried out using software MSTAT C (1989).

The genotypic variance for all the ten characters was
found highly significant for restricted irrigation and for
restricted irrigation conditions all the characters except
number of grains/spike thereby indicating the availability of
sufficient variability was present for making selection in all
the ten characters. The percent phenotypic and genotypic
coefficient of variation for all the ten characters studied
under rainfed and restricted irrigation conditions are presented
in the Table 1. Higher coefficient of variation was observed
at phenotypic level for both the agronomic conditions and
also the pooled analysis. The characters showing higher
values of phenotypic coefficient of variability (PCV) in pooled
analysis were early vigour, CTD, number of tillers, number
of grains/spike, grain weight/spike. Decrease in the PCV
values of pooled analysis in comparison to rainfed and
restricted irrigation were observed for traits grains/spike,
grain weight/spike and early vigour. In the present
investigation, the estimates of phenotypic coefficients of
variation were higher than the genotypic coefficient of
variation for all the characters under study. This may be due
to the fact that variability at the phenotypic level includes
both genotypic and environmental variability. In case of
characters which had deviation of genotypic coefficient of
variability (GCV) from PCV may be attributed to
environmental variables like photoperiod and temperature,
changing time sequence of flower initiation and concomitantly
affecting tillering behavior and grain size. In general, all the
characters showed high estimates of heritability for all the
characters except early vigour that had moderate estimates
of heritability. In rainfed conditions, high estimates of
heritability were recorded for days to maturity, harvest index,
grain weight/spike, CTD, 1000 kernel weight, days to heading
and number of tillers. Under the restricted irrigation conditions
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also the similar trend was observed. In pooled analysis,
highest estimate of heritability was observed for 1000 kernel
weight, grain weight/spike, harvest index, days to maturity,
CTD, number of tillers. Moderate values of heritability were
observed for grains/spike, grain yield. Prasad et al. (2006)
reported high heritability estimates for most of the characters
which supports the results obtained.

The expected genetic advance for ten characters is
presented in the Table 1. The results indicated that characters
CTD, grain weight/spike, and number of tillers have higher
values and grains/spike, early vigour, grain yield, 1000 kernel
weight and harvest index have the moderate estimates, while
lower estimates of genetic advance was observed for days to
heading, days to maturity under rainfed conditions. In the
pooled analysis higher values were obtained for character
tillers, CTD and grain weight/spike and moderate values
early vigour, 1000 grain weight and grain yield. The
characteristics which had high genetic advance coupled with
high heritability estimates such as number of tillers, CTD
and grain weight/spike suggested that genotypic variation in
the present material for these characters may possibly be due
to high additive genetic variance. Character grain yield had
moderate genetic advance coupled with moderate heritability
estimates indicating the presence of positive alleles which
are inherited from generation to generation and could be
improved by simple selection procedure

Table 2 shows the genotypic correlation coefficients
under timely sown restricted irrigation and rainfed condition.
A perusal of table indicates positive and significant genotypic
correlation of grain yield with early vigour (0.356*), number
of tillers (0.623**), CTD (0.566**) under restricted irrigated
conditions. Under the stress conditions, the grain yield was
significantly correlated with early vigour, number of tillers,
relative water content, canopy temperature depression, grains/
spike, and 1000 kernel weight. Similar trend was observed
for the pooled analysis over the two agronomic conditions of
sowing. Similar results were obtained by Sobieh et al. (2007),
Kendice et al. (2009), Rashidi et al. (2011), Gowda et al.
(2011), Bilgen et al. (2011) and Xio-li et al. (2012) who
reported that drought stress caused marked reductions in
grain yield and most of its attributes.

A perusal of the Table 2 shows that in the rainfed
environment, early vigour, flag leaf area, relative water
content, canopy temperature depression, 1000 kernel weight
and harvest index had positive direct effects on grain yield/
plot. The high positive correlation of the above traits and
high positive direct effects give ample proof that these
characters contribute most to the grain yield and they are the
ones to be given utmost consideration during genetic
improvement of the wheat crop under rainfed environments.
These results are in agreement with Munjal and Dhanda
(2004) and Gowda et al. (2011). It is evident from the results
presented in the Table 4 showing phenotypic and genotypic
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path values of the pooled analysis that days to heading, flag
leaf area, relative water content, canopy temperature
depression, harvest index had high positive direct effect on
grain yield. It was interesting to note that the residual effects
were more than 20% that infers that more than 98% of the
total genetic variability in yield has been explained by the
traits included in the study.

SUMMARY

Based on the GCV, PCV, heritability, genetic advance,
correlation and path coefficient analysis (grain yield as
dependent variable) the selection on the characters had direct
effect on grain yield like, harvest index, CTD, relative water
content of wheat (Triticum aestivum L.). Selection could also
be done for those characters through which the indirect
effects of 1 000 grain weight, number of grains/spike and
grain weight/spike were acting. The characters like effective
tillers and phenological traits have scope of selection for
better yield under high moisture stress conditions as indirect
effects were reflected though them.
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