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Abstract:

The present study was undertaken with 26 wheat genotypes
during Rabi 2013-14. To identify the suitable bread wheat genotypes
and to assess the magnitude of genetic variability parameters for 12
quantitative traits in wheat (Triticum aestivum L.). Bread wheat
genotypes were different significantly for all characters except for flag
leaf width, indicating existence of sufficient genetic variability within
different genotypes. High estimates of phenotypic coefficient of
variation was recorded for grain yield, but moderate phenotypic
coefficient of variation was recorded for harvest index, biological yield,
number of tillers per plant, test weight and spike length. Moderate
genotypic coefficient of variation was recorded for test weight, number
of tillers per plant, grain yield and spike length. High heritability
along with high genetic advance as percent of mean were recorded for
spike length and test weight. Positive and highly significant
correlation association were obtained for harvest index, plant height,
biological yield and test weight with grain yield at both genotypic as
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well as phenotypic levels. These traits should be given emphasis for
future bread wheat yield improvement program.

Key words: Bread wheat, variability, heritability, correlation.

Introduction

Wheat is the most important food crop of India and is a main
source of protein and energy. In India, wheat isthe second most
important food crop after rice both interms of area and
production. Wheat has occupying over 22% of total world area
devoted to cereals and it is estimated that 12% of total wheat
production (Directorate of Economics and Statistics
Annual Report 2012) In India, wheat is grown in area of 26.6
million/ha with production of 80 million tons which occupies
26.6% area under cereals with an average production of 27 q/ha
and contributing 33% total food grain production in the country
(Directorate of Wheat Research Annual Report 2012).
However, the demand for wheat is expected to grow and
therefore productivity increase is needed. The knowledge about
genetic variability, heritability, correlation coefficients and its
other parameters help in further improving the grain yield
through directed selection of component traits and their
interrelationship with yield. The present study was therefore
conducted to estimate variability, heritability in wheat for
utilization in selection programmes aimed at productivity
increase of future genotypes.

Materials and Methods

The experimental material comprised 26 diverse wheat
cultivars, grown in a randomized block design in three
replications during 2013-14 at Field Experimentation Centre
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Department of Genetics and Plant Breeding, SHIATS,
Allahabad. Each cultivar was grown in a single row plot of 2
meter length with row to row distance of (30 cm) with an
appropriate plant to plant distance of 5-6 centimeter in each
plot. Recommended packages and practices were followed to
raise healthy crop. The observations were recorded on various
quantitative characters viz. days to 50 % heading, days to 50 %
flowering, days to maturity, plant height, flag leaf length, flag
leaf width, spike length, number of tillers per plant, biological
yield per plant, harvest index, test weight and grain yield per
plant. Five randomly selected competitive plants in each row of
each replication for all the characters were recorded for all the
characters under study except of days to 50 per cent flowering
and days to maturity which were recorded on plot basis.
Analysis of Variance to test the significance for each character
was carried out as per methodology given by Panse and
Sukhatme (1967). Genotypic and phenotypic coefficients of
variation were calculated by the formula given by Burton
(1952), heritability in broad sense (h%?) by Burton and De
Vane (1953) and genetic advance given by Johnson et al.
(1955).Correlation coefficient was worked out as method
suggested by Al-Jibouri et al. (1958).

Results and Discussion

The analysis of variance revealed that the treatments were
highly significant for all the characters except flag leaf width
and highest value was estimated for plant height followed by
biological yield and test weight while, number of tillers per
plant was lowest (Table 1). This suggested that the genotypes
selected were genetically variable and considerable amount of
variability existed among them. Similar findings were reported
by Shankarrao et al. (2010) and Kalimullah et al. (2012).
Moderate genotypic coefficient of variation (GCV) was observed
for test weight (11.66 %) followed by tillers per plant (11.11 %),
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grain yield (10.95 %) and spike length (10.67 %). On the other
hand highest phenotypic coefficient of variation (PCV) was
observed for grain yield (23.93%) and moderate PCV value were
observed for harvest index (19.39 %), biological yield (17.68%),
number of tillers per plant (16.58%) and test weight (13.42%).
Similar findings were also reported by Arya et al. (2005)and
Ranjana & Kumar (2013). A close proximity between GCV
and PCV could also be noticed for these character indicating
them to be less influenced by environment. It may therefore be
concluded that selection pressure can be applied in the desired
direction on the basis of phenotype to improve such characters.
Kumar and Mishra (2004); Kumar et al. (2003), Yadav et
al. (2003 &2006) obtained similar results earlier.

These values alone are not helpful in determining the
heritable portion of wvariation. The proportion of genetic
variability which is transmitted from parents to all off spring is
reflected by heritability (Lush, 1949). High heritability in broad
sense estimated for all characters except for grain filling period
and test weight. Among these characters days to 50% flowering
showed high heritability (85.93 %) followed by days to heading
(85.64%), plant height(85.39%), spike length(82.15%) and test
weight(75.53%) . High values indicate that heritability may be
due to higher contribution of genetic component. High
heritability estimates were also reported by Firouzianet al.
(2003), Salimet al. (2003), Asif et al.(2004),Rasal et al.
(2008) and Shankarrao et al. (2010).

The estimates of heritability are more advantageous
when expressed in terms of genetic advance. Johnson et al.
(1955) suggested that without genetic advance the estimate of
heritability will not be practical value and emphasized the
concurrent use of genetic advance along with heritability.
Hanson (1963) stated that heritability and genetic advance
are two complementary concepts. Based on this consideration,
high heritability coupled with high genetic advance as percent
of mean were registered for plant height, harvest index,

EUROPEAN ACADEMIC RESEARCH - Vol. II, Issue 5 / August 2014
6532



Waleed Khaled Kaddem, Shailesh Marker, G. Roopa Lavanya- Investigation of
genetic variability and correlation analysis of wheat (Triticum aestivum L.)
genotypes for grain yield and its Component traits

biological yield and grain yield, indicated predominance of
additive gene action in the expression of these traits.High
heritability along with high genetic advance as percent of mean
were recorded in spike length and test weight indicated
predominance of additive and non-additive gene action in the
expression of these characters. Therefore, these characters can
be improved by mass selection and other breeding methods
based on progeny testing.

The correlation coefficient analysis revealed that harvest
index (0.883**, 0.471**), plant height (0.767**, 0.387*%),
biological yield (0.674**, 0.598**) and test weight (0.555%%,
0.393**) showed positive significant association with grain yield
per plant at both genotypic and phenotypic level (Table 3 and
4). Similar results were also reported by Singh, (2005) and
Mohsin et al. (2009). The present study revealed that grain
yield per plant had strong and positive genotypic correlation
with harvest index, flag leaf width, plant height, biological
yield, test weight and spike length. These traits were the key
contributors to yield per plant suggesting the need of more
emphasis on these component characters for increasing the
grain yield in wheat. Similar results were also reported by Ali
et al. (2008).

This type of relationship is due to manifold effect of
gene(s). It therefore becomes very difficult to partition such
effects by selecting particular characters that are so related.
Information obtained from correlation study cannot reflect or
give complete idea about the contributors of each character.
Therefore, it is important to establish the genetic basis of
correlation before initiating breeding programme aimed at yield

improvement through component traits.
Table 1: Analysis of variance among 26 Wheat genotypes for 12
characters in wheat

Mean sum of squares
Characters Replication Treatment Error

No. @d.f=2) (d.f= 25) (d.f=50)
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1 Days to 50% Heading  48.11 66.90%* 3.54
g Days to B0% g4 66.75%* 3.45
Flowering

3 Plant Height 60.18 258.22%* 13.92
4 Flag Leaf Width 0.009 0.01 0.009
5 Flag Leaf length 4.02 11.96** 1.80
6 Spike Length 0.23 4.51%* 0.30
7 NO. Tillers/ Plant 7.14 3.75%* 1.09
8 Days to Maturity 8.11 18.00** 2.96
9 Biological Yield 83.52 28.36* 14.83
10 Test Weight 89.60 54.08%* 5.27
11 Harvest Index 527.50 96.78% 53.49
12 Grain Yield / Plant 2.34 8.71% 4.85

* and **Significant at 5% and 1%levels of significance.

Table 2: Estimates of genetic parameters for 12 quantitative
characters in wheat

GG=(GA as %

Characters GCV PCV Heritability GA
of mean)

Days of 50% heading 6.30 6.80 85.64 9.72 13.31
Days of 50% flowering 5.69 6.14 85.93 9.70 12.02
Flag leaf width 1.74 5.96 4.80 0.19 11.66
Flag leaf length 7.20 8.92 65.19 4.46 17.46
Plant height 9.13 9.88 85.39 19.11 19.34
Spike length 10.67 11.77 82.15 2.56 23.03
No. of tillers 11.11 16.58 44.90 2.75 32.45
Days of maturity 1.90 2.40 62.81 5.53 4.69
Grain yield 10.95 23.93 20.95 4.85 46.84
Biological yield 8.54 17.68 23.30 8.61 34.61
Test Weight 11.66  13.42 75.53 9.08 26.27
Harvest Index 894 19.39 21.24 16.13 37.95
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