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ABSTRACT
Background: Grain yield is a complex character so direct selection for yield as such can be misleading. Keeping in view, the present
study aimed to assess the path coefficient analysis with correlation coefficient technique to establish the direct and indirect relationship
between the yield and its component.
Methods: The present investigation carried out during kharif 2019 at Centurion University of Technology and Management, Odisha in
randomized complete block design with 3 replication involving 20 maize genotypes. Data were collected from five randomly selected
plnts on 20 agromorphic and biochemical traits. All the biochemical analysis estimated from leaf sample following standard procedure.
Result: The traits shelled grain weight, cob diameter, number of grains per cob and anthesis silking interval were found to possess
significant association in disirable direction with five ear weight at both genotypic and phenotypic levels. None of the biochemical
trairts establishing significant positive association with yield. Highest positive direct effect on 5 ear weight was noticed by shelled grain
weight (1.108) followed by phenols (0.115), internodal length (0.106) and days to 50 percent anthesis (0.102) indicating that the
selection for these characters were likely to bring about an overall improvement in grain yield directly.

Key words: Biochemical traits, Correlation analysis, Maize, Path coefficient.

INTRODUCTION
Maize (Zea mays L.) is the third most important cereal crop
in the India after wheat and rice. India has 5% of corn
acreage and contributes 2% of world production (Kumar et al.,
2016). Current Agriculture scenario shows, out of total
production of maize 67% is used as the animal feed 25%
for human consumption and industrial use and balance is
used for seed purpose (Reddy et al., 2012). It serves as
important source of industrial raw material for the production
of various products like oil, starch, gluten, alcoholic
beverages, glucose, ethanol, protein, food sweeteners,
cosmetics and bio-fuel etc. (Parimala et al., 2011). Beside
this, maize kernels act as a good source of Thiamin, Niacin,
Pantothenic acid (B5), folate (Alvarez et al., 2001), minerals
like magnesium and phosphorus (Blair et al., 2011), phenolic
compounds, flavanoids and antioxidants. Antioxidants and
phenols are involved in reactive oxygen species (ROS)
content, which plays the protective role and oxidative
damage at low moisture content of the seeds.

In India commercial cultivation of maize is gaining
importance but its productivity is not up to mark and so
identification of high yielding varieties is one of best solution
to meet the expectation. In order to achieve this goal,
breeders have to select the genotypes based on yield or
yield dependent components at the earlier generations as
well as in advanced generations. Further, grain yield is a
complex and polygenic trait that can be highly influenced
by many genetic factors and environmental fluctuations
therefore, selection based on the grain yield alone is usually
not very effective and efficient. The value of phenotypic and
genotypic correlation provides the information about the
relationship between the two or more than two independent

variables that would be helpful in formulation of an effective
selection and screening programme. However, it is not
sufficient to describe this relationship of each component
with grain yield when more than two variables are involved
(Fakorede and Opeke, 1985). So, path analysis is used to
estimate the amount of direct effects of specific yield
components on yield and indirect effects through other yield
components (Nataraj et al., 2014; Rajanna et al., 2014).
Keeping in view, the present research work was therefore,
undertaken to understand the association of grain yield with
its components and quality traits and to determine the direct
and indirect effect of yield attributing traits on yield through
path coefficient analysis to develop a suitable selection
criterion for future maize breeding program.
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MATERIALS AND METHODS
The experiment was carried out at Centurion University of
Technology and Management, Orissa during the kharif
season 2019. Geographically, the experimental site is
located at 23.39N latitude and 87. 42E longitude with an
elevation of 182.9 m above the mean sea level. The
experimental materials consisting of twenty diverse
genotypes of maize were grown in randomized complete
block design with 3 replications. Each genotype was sown
in single line with the spacing of 60 cm between row and
20 cm between plants. All the recommended agronomic and
cultural practices were followed throughout the growth
period. Representative plants were marked in each
replication and close observations were noted regularly.

The data were recorded on 5 randomly selected plants
from each entry in all the three replications for the yield
components viz. plant height (cm), number of leaves,
internodal length (cm), number of branches per tassel,
number of cobs per plant, ear height (cm), cob length (cm),
cob diameter (cm), number of grains per cob, shelled grain
weight, 5 ear weight (g), 100 seed weight (g) and various
biochemical traits like chlorophyll (mg/g), antioxidants (%),
flavonoids (mg/) and phenols (mg/g). The observation on
days to 50% tasseling, days to 50% silking, anthesis silking
interval and days to maturity were noted on plot basis.

All the biochemical parameters of different genotypes
were estimated independently from the leaves sample in
replicated way. Total flavonoid content was estimated
following Aluminum Chloride Colori-metric method (Chang
et al., 2002). The extraction of total chlorophyll using acetone
as the main ingredient was estimated as per the Srichaikul
et al. (2011). Subsequently, total antioxidant activity (TAA)
was determined by 1, 1-diphenyl 1-2-picrylhydrazl (DPPH)
method suggested by Brand-Williams et al. (1995) and the
concentration of total phenol content in plant extracts was
estimated spectrophotometrically as per the protocol of
Singleton et al. (1999). The standardized traits mean values
were pooled and subjected for statistical analysis to assess
the correlation (Singh and Chaudhary, 1979) and path
analyses (Dewey and Lu, 1959) using INDOSTAT version
8.1 (IndoStat Inc. Hyderabad, India).

RESULTS AND DISCUSSION
The phenotypic and genotypic correlation coefficients among
yield and yield attributing traits are presented in Table 2.
The results showed that the rG in general were higher than
their corresponding rP which pertains to a strong inheritance
of traits and least influence of environment on phenotypic
expression. Similar observation was reported by Nataraj et al.
(2014). A close observation of the characters under study
indicated 5 ear weight had significant positive correlation
with the shelled grain weight, cob diameter, number of grains
per cob and anthesis silking interval  at both genotypic and
phenotypic level. Therefore, selection would be effective for
simultaneous improvement for these traits. Similar results

were reported earlier by several workers employing
association of 5 ear weight with different characters like cob
diameter (Kote et al., 2014 and Huda et al., 2016), shelled
grain weight (Kumar and Satyanarayana, 2001 and Jabeen,
2005), number of grains per cob (Raghu et al., 2011) and
anthesis silking interval (Saidaiah et al., 2008 and Panwar
et al., 2013). Further, 5 ear weight showed negative but
nonsignificant association with number of cobs per plant,
total chlorophyll, flavonoids and antioxidants which stipulates
the independent nature between these traits.

Inter correlation among the yield components were
significant and observed in both positive and negative
direction at the genotypic and phenotypic level. Plant height
associated significantly and positively with number of leaves,
internodal length, days to 50% anthesis, days to 50% silking,
days to maturity and cob length. Similar findings were
reported earlier by Tulu (2014) and Singh et al. (2017).

Number of leaves positively correlated with internodal
length, days to 50% anthesis, days to 50% silking and
number of grains per cob. Internodal length positively
associated with days to 50% anthesis, days to 50% silking,
cob length and phenol content while negatively related to
ear height and chlorophyll content. Similar findings reported
previously by Knife et al. (2015).

Days to 50% anthesis and days to 50% silking exhibited
significant positive association with days to maturity, cob
length and phenol content and had negative association
with chlorophyll content and total antioxidant. Further, they
had very strong positive correlation with each other which
is in strong agreement of earlier result of Kumar et al. (2016)
and Singh et al. (2017).

Number of cobs per plant had significant positive
association with number of branches per tassel and
flavonoids. Cob length and cob diameter had positive and
negative association respectively with shelled grain weight
and total chlorophyll content. Alongside, they were strongly
correlated with each other in positive way.

Number of grains per cob was positively correlated with
number of leaves, shelled grain weight and phenol contents.
Shelled grain weight had positive and significant association
with anthesis silking interval, cob diameter and cob length.
Rahman et al. (2015) reported significant positive correlation
between shelled grain weight and cob length is in
accordance with present findings. Whereas, 100 grain
weight had nonsignificant association with all the traits
mainly in negative direction except chlorophyll content where
it was significantly associated in negative way.

All the biochemical traits exhibited nonsignificant
association with 5 ear weight and with most of the other
yield components. Total chlorophyll had significant negative
association with most of the traits and no significant positive
correlation was noticed with any of the characters.
Flavonoids had significant positive relationship with the
number of cobs, cob diameter and antioxidant but on the
contrary it had negative and significant association with 100
grain weight and phenol content. Similarly, traits like Kumar,
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internodal length, days to 50% anthesis, days to 50% silking,
anthesis silking interval and number of grains per cob
exhibited significant positive association with phenol while,
ear height, days to maturity and antioxidant (%) was
negatively correlated with it. Antioxidant (%) was mainly
interrelated negatively with most of the characters either
nonsignificant or significant way (days to 50% anthesis, days
to 50% silking and phenol). Similar results were found by
Bikal et al. (2015); Haslina and Eva (2017) and Kumar et al.
(2012) in maize.

It was obvious from Table 2 that shelled grain weight
had a high positive direct effect on the dependent character
5 ear weight. The traits like inter nodal length, days for 50%
anthesis and phenols resulted with the low positive direct
effect to the 5-ear weight. Negligible positive and direct effect
was recorded for days to maturity, total chlorophyll and
antioxidants. Presence of high to low direct effect of these
characters on yield indicates the existence of true
relationship between these characters and grain yield,
thereby direct selection through these traits would result
reasonable effect on grain yield. A highly significant and
positive direct effect of shelled grain weight on five ear weight
was reported by Sumalini and Manjulatha (2012) while, Jalili
and Eyvazi (2015) indicated high positive direct effect of
days to 50% anthesis and days to maturity towards grain
yield which are in consent to the present finding.

Negative direct effects on 5 ear weight at genotypic level
only were attributed by plant height, number of leaves, days
to 50% silking and cob length whereas,100 grain weight
had low negative direct effect at both genotypic and
phenotypic level which specified that selection for high grain
yield can be done by indirect selection through yield
components. Direct negative effect of different yield
attributing traits like plant height (Kumar et al., 2016), cob
length (Nataraj et al., 2014) and 100 grains weight (Reddy
et al., 2012) on grain yield were reported earlier which are
in accordance with the present findings.

CONCLUSION
It can be concluded from the present investigation that
shelled grain weight, cob diameter, number of grains per
cob and anthesis silking interval exhibited positive and
significant association with 5 ear weight. Hence, direct
selection of these characters can be rewarded and should
form the selection criteria in breeding programmes. Positive
direct effect on the dependent character, 5 ear weight, by
the shelled grain weight followed by inter nodal length, days
for 50% anthesis and phenols emphasized the need for
selection based on these traits.
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