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ABSTRACT

The present study was carried out at Mata Guijri College, Fatehgarh Sahib’s Experimental Farm, Department of Agriculture, Punjab during
2019-20, and 2020-21. The experimental material consisted of six parental varieties (HD 1981, PBW 343, CPAN 3004, RAJ 2184, PBW
154, and PBW 65) collected from the Indian Institute of Wheat and Barley Research (IIWBR) New Delhi, India and their 15 F,s obtained
from half diallel mating design were grown in Randomized Block Design. The association studies among different characters showed
that grain yield per plant had a significant positive correlation with no. of grain per plant, that can be successfully used for the genetic

improvement of seed yield in bread wheat.
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INTRODUCTION

Bread wheat belongs to family Poaceae with chromosome no.
2n=42.The wheat crop has played important role in stabilizing
food grains production in the country over the past few years.
It is essential that production and productivity of wheat must
be increased. Because India’s population goes increase day by
day and it has been becomes challenge for agriculture scientists;
how to fulfil projected demand of the world population for food
grains. Wheat grains consists a protein named ‘gluten’, which
is helpful to chapatti making or affect the baking quality of
bread. Due to the presence of gluten content in wheat it also
helps to making pasta, noodles and other food products. It is
also a source of vitamins of B-complex and minerals. Dietary
fibres present in wheat germ and bran can be a used as source
of prevention of digestive disorders and their treatment
(Simmonds, 1989).

The milled grain of durum wheat consist antioxidant activity
and phytochemical content. In wheat, predominant carotenoid
named Lutien is present (Adomet et al., 2003 & Abdel-Aal et al.,
2007). Both Lutien and zeaxanthin together useful for the skin
and eyes in humans (Abdel-Aal et al., 2007).

Worldwide cultivated area under wheat crop is 221.55
million hectares with production of 750.44 million tonnes and
productivity 3.39 metric tonnes per hectare (Anonymous, 2018).
China, India, USA, Russia, France, Canada, Germany, Turkey,
Australia and Ukrain are main wheat growing countries. During
(2017-18) wheat crop is grown on area 31.86 million hectare
with the average production of 95 million tonnes and yield
of 3.0 metric tonnes per hectare in India (Anonymous, 2018).
The statistical measure as correlation coefficient analysis that
measures the mutual relationship between various plant traits
and determines the component traits for geneticimprovement
in yield (Miller et al., 1958).

Correlations also gave information about relationship
among yield and its yield related components. This type of
information based on trait association, is used in directional
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selection to predict correlated response and construction
of selection indices. It can also be useful in- identification of
those traits that have not valuable by themselves, but used as
indicators (Johnson et al., 1955).

Yield of several traits which are correlated among them
considered as dependent trait effect. From dependent trait
effect path coefficient analysis was developed by Wright, (1921)
&Dewey and Lu, (1959). Path coefficient measures the direct and
indirect effect of independent components on yield character.

MATERIALS AND METHODS

Estimation of Association Coefficients

At genotypic (g), phenotypic (p) and environmental levels the
association between various traits measures by Correlation
coefficients analysis as per formula suggested (Miller et al., 1958).
« Correlation coefficient at genotypic level between x and y
trait
rxy(g) = Covxy(g)V (Vx(g)xVyI(g)
« Correlation coefficient at phenotypic level between x and
y trait

rxy (p) = Covxy (p)V (Vx(p)xVy(p)
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Table 1: Correlation at Genotypic level
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rxy (@) = Correlation coefficient at genotypic level
between x and y
rxy (p) = Correlation coefficient at phenotypic level
between x and y
Covxy (g) = Covariance at genotypic level between x and y
Covxy (p) = Covariance at phenotypic level between x and
y
Vx(g) = Variance of x at genotypic level
Vx(p) = Variance of x at phenotypic level
Vy(g) = Variance ofy at genotypic level

Vy(p) = Variance ofy at phenotypic level

Estimation of Path Association

Wright, (1921) developed Path analysis and Dewey and Lu,
(1959) used it first for plant selection. It measures the effect of
independent variables on dependent variable as direct and
indirect contributions.

Value of Direct and Indirect Effects Rate/Scale

0.00 to 0.09 negligible
0.10t0 0.19 Low
0.20 to 0.29 Moderate
0.30 to 0.99 High
> 1.00 Very high

ResuLts AND DiscussioN

Correlation Coefficient

The results are shown in Table 1 and 2 at genotypic and
phenotypic level respectively. Yield is contribution of many
dependent and independent traits of plant. And measurement
of genetic parameters of yield only on single yield trait is not
sufficient. So, knowledge about the correlation coefficient is
important to measures association between different traits
contributes towards yield. Correlation could be genotypic,
phenotypic and environmental. Genotypic correlation
describes a genetic relationship between different traits may
be due to pleiotropy, linkage or gene frequency disequilibrium.
Phenotypic correlation measure relationship genetically as well
as environmentally. Environment correlation is due to non-
genetic factors means environment effect (Khan etal., 2005).

Correlation coefficient is useful to breeders because it
determine the association between different traits. By using
this data, one can know about how to do selection of different
traits that are not amenable to direct selection and so indirect
selection becomes inevitable and also useful for directional
selection that helps to predict genetic advance (Sokoto et
al., 2012).

In the present study, both genotypic and phenotypic
association was almost similar for most of the characters.
Association studies observed that grain yield per plant was
positively and significantly correlated with no. of grains/plant
followed by biological yield/plant, harvest index, tillers/plant,
test weight, grains/spike and spike length. Similar results
of association ship were observed (Dabi et al., 2016; Preeti
et al, 2018; Kotal et al., 2010). Other traits, however shows
an insignificant results with grain yield. The phenotypic
correlation coefficient values are lower than value of genotypic
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Table 4: Phenotypic path with grain yield per plant
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R with Grain
yield/plant
(9)

-0.042
-0.193
-0.192
-0.198
0.617**
-0.189
0.120
0.340**
0.061
0.426**
0.832%*
0.479%*
0.719**
0.623**

Harvest
index
-0.186
-0.146
-0.086
-0.280
0.146
-0.209
0.113
0.053
-0.058
0.243
0.264
0.186
-0.054
0.621

Biological
yield/
plant (g)
0.137
-0.040
-0.101
0.092
0.418
0.066
-0.014
0.261
0.132
0.138
0.490
0.235
0.712
-0.062

Test
weight
(9)
-0.008
-0.004
-0.015
-0.006
0.007
-0.002
0.013
0.016
0.013
0.003
0.005
0.064
0.021
0.019

No. of
plant
0.012
-0.013
-0.008
-0.018
0.091
-0.008
0.005
0.043
-0.007
0.045
0.115
0.008
0.079
0.049

No.of
spikelet/ grain/  grain per
spike
0.003
0.002
0.002
0.005
0.002
0.003
-0.003
-0.003
-0.001
-0.014
-0.006
-0.001
-0.003
-0.006

No.of
spike
0.001
0.004
0.004
0.002
0.001
-0.005
-0.003
-0.001
-0.011
-0.001
0.001
-0.002
-0.002
0.001

length
(cm)
-0.002
0.001
0.003
0.000
-0.005
-0.001
0.000
-0.018
-0.001
-0.004
-0.007
-0.004
-0.007
-0.002

Peduncle Spike

length
(cm)
-0.001
-0.001
-0.002
-0.001
0.000
0.000
0.006
0.000
0.002
0.001
0.000
0.001
0.000
0.001

Plant
height
(cm)
0.000
0.013
0.004
0.005
-0.005
-0.038
0.003
-0.002
-0.017
0.009
0.003
0.001
-0.004
0.013

productive
tillers
-0.009
0.006
0.002
0.000
-0.047
-0.006
0.000
-0.012
0.006
0.008
-0.037
-0.005
-0.028
-0.011

Days to
maturity
-0.002
-0.001
-0.001
-0.004
0.000
0.001
0.001
0.000
0.001
0.001
0.001
0.000
-0.001
0.002

Days to
anthesis
0.001
0.006
0.016
0.005
-0.001
-0.002
-0.004
-0.003
-0.006
-0.003
-0.001
-0.004
-0.002
-0.002

Days to
heading
-0.012
-0.032
-0.012
-0.009
0.004
0.011
0.005
0.002
0.011
0.005
0.004
0.002
0.002
0.007

Days to
booting
0.010
0.002
0.012
0.005
0.000
-0.003
0.003
-0.002
-0.005
0.003
-0.003
0.005
-0.007

0.025
0.00574 *, ** significant at 5% and 1% level, respectively

Biological yield/plant (g)

Days to booting

Days to heading
Days to anthesis
Days to maturity
No.of productive tillers
Plant height (cm)
Peduncle length (cm)
Spike length (cm)
No.of spikelet/spike
No.of grain/spike

No. of grain per plant
Test weight (g)
Harvest index

Chrs

Resi
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correlation coefficient showed strong association between these
traits genetically but phenotypically less due to environment
effect. Khasn and Dar, (2009) estimated same results for most
of the traits.

Number of grains per plant positively correlate with grain
yield per plant this result showed that improvement in no. of
grain per plant positively improves the grain yield per plant.

Path Analysis

The results are shown in Table 3 and 4 at genotypic and
phenotypic level respectively. From correlation only relationship
measured between two variables. But, from path analysis both
cause and relationship measured. In this, correlation coefficients
were portioned into direct and indirect effects to know about
cause of relationship of each factor on grain yield.

Dewey and Lu, (1959) gave the method of analysis and have
been used to estimate the direction and magnitude of direct
and indirect effect of various yield and its contributing traits.
If the correlation is due to direct effect of a character between
yield and its contributing character, it reveals true relationship
and direct selection for this trait will be rewarding for yield
improvement. Sometimes, if due to indirect effect of the
character through another component trait, indirect selection
will be effective in improvement of yield. Correlation with path
analysis association provide information about determinants of
yield and their phenotypic and genotypic correlation.

Path analysis, revealed significant and positive direct effect
of grain/plant, tillers/plant, biological yield per plant, spike
length, test weight, harvest index (HI) and grain per spike with
grain yield. Days to maturity, showed negative direct effect on
yield. On booting and maturity with grain yield similar results
were reported (Suleiman et al., 2014). Similarly, Aycicek and
Yildirim, (2006) reported high positive direct effect of grain
yield/plant, which are conformity with present studies. Days to
booting, days to heading, days to anthesis, maturity days and
plant height not show any relationship with grain yield/plant
exhibited considerable negative contribution directly.

On the basis of above findings, three traits viz., harvest
index, biological yield per plant and Spike length were found
most important components for further yield improvement in
bread wheat.

CONCLUSION

Above results showed that number of grain per plant positively
correlate with grain yield per plant at both phenotypic and
genotypic level. Path coefficient analysis observed magnitude
of positive direct effect of number of grain per plant on grain
yield per plant at both phenotypic and genotypic level. From
these results it was concluded that yield traits as spike length,
number of spikelets per spike positively correlate with yield traits
and directly effect grain yield. So, these are most useful traits
for further improvement of yield traits of wheat.
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