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ABSTRACT
Background: Wheat (Triticum aestivum L.) an important self-pollinated and hexaploid (2n = 6x = 42) cereal crop belongs to the grass
family Gramineae (Poaceae). With the gradual increase in human population, there is a substantial increase in the demands for food
requirements. Hence, increasing the wheat production is an important goal to overcome the demand of food. The only alternative is
to increase productivity by better crop management techniques and introduction of high yielding varieties. The current study aimed to
study the genetic diversity in wheat genotypes for further selection and utilization in breeding programmes and identification of
transgressive segregants for genetic improvement in wheat crop.
Methods: In the field investigation during 2017-2019, forty genotypes were evaluated at research farm of Department of Genetics and
Plant Breeding, Kisan P.G. College, Simbhaoli, Hapur (U.P). The observations were recorded on five randomly selected competitive
plants from each genotype in each replication and recorded data from each replication was subjected to statistical analysis.
Result: Significant differences were observed for all the characters studied in both environments (early and late). Highest GCV and
PCV were recorded for flag leaf area, number of tillers per plant and grain yield in both environments. Plant height, days to 50%
heading and grain yield in early sowing and for plant height, gluten content and grain yield exhibited high heritability estimates in late
sowing. Biological yield and harvest index showed positive and significant association with grain yield under both environments.
Biological yield and harvest index have positive and direct effect on grain yield in both environments. Forty genotypes were grouped
into seven clusters in early sowing and six clusters in late sowing. Maximum inter cluster distance was observed between clusters VI
and IV in early sowing and between cluster III and II in Late sowing. Genotypes PBW-34 showed wide genetic diversity in both the
environments (early and late sowing). Based on the divergence studies it is suggested that maximum heterosis and good recombinants
could be obtained in crosses between the genotypes of clusters which showed highest inter cluster distance and these genotypes can
be utilized in crop improvement programmes.

Key words: ANOVA, GCV, Genetic divergence, Heritability, PCV.

INTRODUCTION
Wheat (Triticum aestivum L.) is a crop of temperate region
and the most important and second largest grown cereal
crop in India after rice and plays a vital role in food and
nutritional security. Currently it is grown on a large scale in
the tropical and subtropical regions of the world (Onwueme
and Sinha, 1999). After rice, wheat is the major staple food
in the world and considered as King of cereals. It provides
food to 55% of the world population contributing 20% of the
food calories and occupies a unique position as used for
the preparation of wide range of food stuffs. In India wheat
occupies an area of 31.05 million hectare with production
of about 107.18 million tons during 2019-20 (Anonymous,
2020). It is a challenging task for breeders to enhance the
present level of production to feed the growing population
of the country as compared to the present day requirements.
There is no possibility to increase the area under production,
thereby evolving superior varieties and better management
of crop production is the only alternate to cope with the
increasing demand of food.

To overcome food shortage and to feed the increasing
population, it is important to increase per unit yield through
the development of high yielding and relatively stable wheat
genotypes for diverse environments. For the successful
breeding program, the presence of genetic diversity play a

vital role for genetic improvement of the crops and it is very
important factor for any hybridization program aiming at
genetic improvement of yield especially in self pollinated
crops (Joshi and Dhawan, 1966). Genetic diversity in any
crop determine their potential for improvement in yield and
quality and hence their use in breeding. Keeping the above
in view, in the present study an attempt has been made to
assess the genetic diversity and character association for
yield and its traits in bread wheat (Triticum aestivum L.).
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Grain yield is the quantitative traits which is outcome of
several contributing factor affecting grain yield directly or
indirectly. Therefore alone yield cannot be considered for
selection of desirable genotypes other yield components
should be considered in selection. So the information of
mutual association between yield and yield components is
necessary for the effective utilization of the genetic stock in
the crop improvements. The path coefficient analysis
partition the correlation coefficient components into direct
and indirect effect and measure the relative importance of
each independent variable to prediction of change in the
dependent variable and has been found to give more specific
information on the direct and indirect influences of each of
the characters upon grain yield and can be used to calculate
the quantitative impact on yield for direct and indirect effects
caused by one or more components.

MATERIALS AND METHODS
The experimental material comprised forty wheat genotypes
and were evaluated at research farm of Department of
Genetics and Plant Breeding Kisan P.G. College, Simbhaoli,
Hapur (UP) in randomized block design with three
replications in early and late sowing during rabi season
2017-18. The observations were recorded on five randomly
selected competitive plants from each genotypes in each
replication on twelve quantitative characters viz., days to
50% heading, days to maturity, plant height (cm), number
of productive tillers per plant, number of spikelets per spike,
spike length (cm), flag leaf area (cm2), 1000-grain weight (g),
biological yield (g), harvest index (%), gluten content (%)
and grain yield (g). The mean value of recorded data from
each replication was subjected to statistical analysis.
Analysis of variance was calculated based on the method
suggested by Panse and Sukhatme, 1969. Genotypic
coefficient of variation (GCV) and phenotypic coefficient of
variation (PCV) was calculated according to the formula
suggested by Burton and Devane, 1953. Heritability and
genetic advance were calculated through method suggested
by Johnson et al., 1955. Genetic divergence analysis was
done based on Mahalanobis D2 method (1936).

RESULTS AND DISCUSSION
In the present investigation forty diverse wheat genotypes
were studied to assess genetic diversity under two different
environments (early sowing and late sowing). The analysis
of variance for different characters is presented in Table 1.
Highly significant differences was observed among the
genotypes for all the characters studied in both the
environments (early and late sowing). Significant differences
among the genotypes for all characters were reported earlier
(Mishra et al., 2019, Chaudhary et al., 2020 and Haydar
et al., 2020).

The magnitude of phenotypic coefficient of variation
(PCV) was greater than genotypic coefficient of variation
(GCV) for all the characters studied indicating vital role of

environmental interaction in the expression of the characters.
The estimates of GCV and PCV in both the environments
(early and late sowing) were high for flag leaf area, number
of tillers per plant, grain yield per plant, plant height and
spike length (Table 2) in both the environments. Similar
results were also reported by Kumari et al., 2017, Kumar
et al., 2019 and Ferede and Worede, 2020.

In the early sowing Environment (I) the estimates of
heritability were higher for plant height followed by days to
50% heading, grain yield per plant, flag leaf area, number
of spikelet per spike and spike length and moderate for the
biological yield, 1000 grain weight, days to maturity and
number of tillers per plant. High heritability for these
characters was also reported earlier by Gaur, 2019 and Saini
et al., 2019. In the Environment II heritability was high for
plant height followed by gluten content, grain yield per plant,
1000 grain weight, flag leaf area, biological weight, days to
maturity and days to 50% heading and moderate for harvest
index spike length and number of tillers per plant. These
results were in accordance with the results of Saini et al.,
2019 and Upadhyay et al., 2020. Higher values of genetic
advance as percent of mean was recorded for flag leaf area,
grain yield per plant, number of tillers per plant and plant
height in both environmental (early and late sowing)
conditions (Table 2). Similar result was also observed by
Gaur, 2019.

Grain yield showed significant and positive correlation
with number of tillers per plant, biological yield and harvest
index in both the environments (Table 3). Further, the trait
grain yield showed significant and positive correlation with
spike length (Environment I) and flag leaf area (Environment II).
The grain yield also showed significant and negative
correlation with days to 50% heading (Environment I and II)
and days to maturity (Environment II). Among the inter se
associations the magnitude of correlation coefficient of grain
yield with harvest index and biological yield was maximum
and positive followed by correlation of spike length with
number of spikelets per spike (Table 3). Similar results were
also observed by Verma et al., 2019, Khanal et al., 2020,
Rathod et al., 2020 and Jan et al., 2020.

The path coefficient analysis showed that biological
yield and harvest index exhibited maximum positive direct
effect on grain yield in both the environments. The number
of tillers per plant, spike length and flag leaf area contributed
indirectly towards grain yield via biological yield and harvest
index (Table 4 and Table 5). Similar results was also
observed by Verma et al., 2019, Baye et al., 2020 and
Upadhyay, 2020.

The divergence analysis showed that all the forty
genotypes were grouped into seven clusters in Environment I
and six clusters (Environment II). Maximum number of
genotypes was grouped into cluster V (Environment I) and
clusters I (Environment II). Maximum inter cluster distance
was observed between clusters VI and IV in Environment I
and Cluster III and II in Environment II. Genotypes namely
PBW-34, HD-2985, HD-2189, HUW-234 and UP-2485 in
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Table 7: Average inter and intra-cluster (bold values) distances involving forty genotypes of wheat in early sowing (Environment I).

Clusters I II III IV V VI VII

I 2.507
II 3.883 2.667
III 3.600 3.006 2.316
IV 5.930 6.199 5.129 1.442
V 2.411 2.560 3.202 5.684 2.160
VI 5.295 4.116 3.365 6.796 4.192 2.289
VII 4.979 3.832 3.836 5.150 3.848 4.776 2.760

Table 8: Average inter and intra-cluster (bold values) distances involving forty genotypes of wheat in late sowing (Environment II).

Clusters I II III IV V VI

I 2.523
II 3.935 2.595
III 2.861 4.641 2.776
IV 2.678 2.682 3.351 2.422
V 3.776 3.692 4.613 3.382 2.313
VI 3.094 4.472 4.386 3.321 3.773 2.959

Environment I and genotypes namely HD-3059, HD-3116,
LOK-1, WH-1105, DPW-621-50, WH-1124, MACS-2496,
NW-1014, DBW-17,  PBW- 34 and HD-2967 showed  wide
genetic diversity and could be used in the hybridization
programme. Hybridization between the genotypes of these
clusters might yield desirable segregants (Table 6-8). Similar
results were also reported by Santosh et al., 2019 and
Upadhyay et al. 2020.

CONCLUSION
From the present study it is concluded that the analysis of
variance exhibited significant genetic variations among the
genotypes for all quantitative characters studied under both
the environmental conditions which may help for further
selection and breeding programme which lead to
transgressive segregants and genetic improvement in wheat
crop. Inter and intra cluster distance indicated significant
genetic diversity between and within clusters. Highest inter
cluster distance was observed between clusters VI and IV in
early sowing and cluster III and II in late sowing, indicating
the presence of wide genetic diversity among the genotypes.
The crosses between the genotypes viz., (list the clones from
the clusters VI and V) belonging to clusters pairs having large
inter cluster distances may be recommended for identifying
desirable recombinants in the segregating generation.
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