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ABSTRACT

The present study was carried out during the summer, 2021 to study the association among the characters
and to determine the direct and indirect effects of different yield attributes on seed yield among thirty
greengram genotypes. The experiment was laid out in randomized block design (RBD) with three
replications. The analysis of variance showed significant variation among the test genotypes for all the
traits studied.  Association among the characters was studied by correlation coefficients analysis, and path
analysis was carried out to determine the direct and indirect effects of different yield attributes on seed
yield among thirty greengram genotypes. The association study result indicated close correspondences
between phenotypic and genotypic correlation coefficients (direction remaining the same), indicating an
almost negligible masking effect of environment on character association and, thus, providing reliability of
selection at the phenotypic level. The characters like plant height, number of clusters per plant, number of
pods per plant, pod length, number of seeds per pod, and 100-seed weight exhibited a significant positive
correlation with seed yield per plant both at phenotypic and genotypic levels, indicating their importance
for genetic improvement of productivity in greengram. The path analysis revealed that the number of pods
per plant, days to maturity, and 100-seed weight are the most prominent characters contributing directly to
seed yield. Also, characters viz., plant height, number of clusters per plant, pod length, and number of
seeds per pod were found to contribute indirectly through different component traits for seed yield. These
characters could be considered important yield attributes for practicing selection in greengram.
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Introduction

One of the most important edible legume crops is
the mung bean (Vigna radiata L.), which is cultivated
on more than 6 million hectares worldwide (about
8.5% of the world’s pulse area) and is primarily con-
sumed by Asian households. Mung bean, otherwise
known as greengram, is a staple food in the Indian

diet and contains 23% protein rich in lysine, miner-
als as well as vitamins meeting the dietary needs of
the vegetarian population. It is widely grown
throughout the nation because of its quick growth,
low water demand, soil fertility restoration through
biological nitrogen fixation, ability to reduce green-
house gas emissions, and increased carbon seques-
tration. In India, greengram’s optimum time of sow-
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ing is the first fortnight of July as a kharif crop and
from March to April as a summer crop. In India, it
occupies 29.03 million hectares of area with average
productivity of 8.06 quintals/ha. Andhra Pradesh,
Odisha, Maharashtra, Madhya Pradesh, and
Rajasthan are the major greengram-producing states
in India. In Odisha, its productivity is 559 kg/ha
(Economic Statistics Bureau, 2019). Although
greengram is recognized as an important legume
crop, its yield and productivity levels are still too
low to satisfy people’s nutritional requirements. The
lower yield and productivity of this crop are mainly
due to its sowing on marginal and sub-areas as
rainfed crops, lack of high-yielding genotypes, neg-
ligence in crop production measures, and occur-
rence of different biotic and abiotic stresses. The pri-
mary step in any crop improvement programme is
to evaluate and characterize the available genotypes
for genetic variability. Correlation study helps to
understand the association between yield and yield
attributes, which ultimately helps in the realization
of higher crop productivity. Path analysis helps to
measure the direct and indirect contributions of in-
dependent variables to the dependent ones. It splits
the correlation coefficient into two components, i.e.,
direct and indirect effects. Correlation and path
analysis will describe the extent of association be-
tween seed yield and its attributes and also indicate
the relative importance of their direct and indirect
effects. The knowledge of existing genetic variability
among the genotypes for different characters and
the estimation of character association is important
to make the selection programme effective.

Materials and Methods

The experimental materials used in the present in-
vestigation consisted of thirty greengram genotypes.
The test genotypes were collected from the Centre
for Pulses Research, OUAT, Brahmapur, and evalu-
ated at Agricultural Research Station, Faculty of
Agriculture, Siksha ‘O’ Anusandhan (Deemed to be
University), Binjhagiri, Bhubaneswar during Febru-
ary 2021. The experiment was laid out in random-
ized block design (RBD) with three replications us-
ing 30 genotypes of greengram. The experimental
materials were sown in three-row plots of 2.25
square meters with row-to-row distance of 30 cm
and plant-to-plant spacing of 10 cm. A light irriga-
tion was given after sowing to get good germina-
tion. The recommended crop management practices

were followed, including need-based plant protec-
tion to raise a normal crop. Observations were re-
corded in respect of nine quantitative traits. Out of
the nine traits, days to 50% flowering and days to
maturity were recorded on a plot basis, and for the
rest of the seven characters, observations were re-
corded on five competitive plants selected randomly
from the middle rows of each plot in each replica-
tion.

The analysis of variance was carried out sepa-
rately for each trait following the procedures of ran-
domized block design analysis (Panse and
Shukhatme, 1954). Phenotypic and environmental
correlations between character pairs were computed
according to Robinson et al., 1951; Johnson et al.,
1955 and Al-Jibouri et al., 1958. The path coefficients
were obtained by solving the following simulta-
neous equations, which give the basic relationship
between correlations and path coefficients in a sys-
tem of correlated causes (Wright, 1921 and Dewey
and Lu, 1959).

Results and Discussion

The analysis of variance showed significant varia-
tion among the test genotypes for all the traits stud-
ied. The results indicated that the genotypic correla-
tion coefficients, in general, were higher than the
phenotypic correlation coefficients (Table 1). The
seed yield per plant was positively correlated with
plant height, number of clusters per plant, number
of pods per plant, pod length, number of seeds per
pod, and 100-seed weight both at genotypic and
phenotypic levels, whereas days to 50% flowering
and days to maturity displayed non-significant asso-
ciation with seed yield per plant both at genotypic
and phenotypic levels. The days to 50 % flowering
was positively correlated with days to maturity and
plant height both at genotypic and phenotypic lev-
els. The days to 50 % flowering exhibited non-sig-
nificant association with the number of clusters per
plant, number of pods per plant, pod length, num-
ber of seeds per pod, and 100-seed weight. The days
to maturity was positively correlated with plant
height, pod length, and number of seeds per pod.
The association of days to maturity with the number
of clusters per plant, number of pods per plant, pod
length, number of seeds per pod, and 100-seed
weight was non-significant. The rest of the compo-
nent traits exhibited significant positive association
among them both at genotypic and phenotypic lev-
els.
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The association study result indicated close corre-
spondences between phenotypic and genotypic cor-
relation coefficients (direction remaining same), in-
dicating almost negligible masking effect of environ-
ment on character association and, thus, providing
reliability of selection at the phenotypic level. In the
present investigation, plant height, number of clus-
ters per plant, number of pods per plant, pod length,
number of seeds per pod, and 100-seed weight ex-
hibited significant positive correlations with seed
yield per plant, indicating their importance for ge-
netic improvement of productivity in greengram. A
highly significant and positive correlation between
seed yield and number of pods per plant was also
noticed by Yadav et al., 2017; Ramakrishnan et al.,
2018; Sandhiya and Saravanan, 2018 and Mohan et
al., 2019 observed a positive association among seed
yield per plant with number of pods per plant, clus-
ters per plant and seeds per pod.

The merit of any of these characters is further as-
cribed to their positively correlated response
through other component traits. In the present in-
vestigation, days to 50 % flowering was positively
correlated with days to maturity and plant height.
The days to maturity was positively correlated with
plant height, pod length, and number of seeds per
pod. The rest of the characters, like plant height,
number of clusters per plant, number of pods per
plant, pod length, number of seeds per pod, and
100-seed weight, displayed significant positive cor-

Table 1. Genotypic (rg) and phenotypic correlation (rp) among nine characters in greengram

Characters Correlation Days Days to Plant Number Number of Pod Number of 100-seed
coefficient  to 50% maturity height of clusters pods per length Seeds per weight

flowering   (cm)   perplant   plant  (cm)   pod  (g)

Days to maturity rg 0.987**
rp 0.828**

Plant height (cm) rg 0.350** 0.363**
rp 0.292** 0.278**

Number of clusters per rg 0.156 0.153 0.669**
plant rp 0.066 0.114 0.507**
Number  of pods per rg -0.134 -0.073 0.743** 0.698**
plant rp -0.119 -0.073 0.641** 0.543**
Pod length (cm) rg 0.136 0.300** 0.292** 0.472** 0.615**

rp 0.122 0.272** 0.253* 0.357** 0.535**
Numberof seeds per rg 0.146 0.275** 0.661** 0.564** 0.831** 0.801**
pod rp 0.158 0.226* 0.587** 0.426** 0.742** 0.709**
100-seed weight (g) rg -0.038 -0.014 0.459** 0.629** 0.718** 0.600** 0.693**

rp -0.054 -0.011 0.426** 0.500** 0.617** 0.505** 0.626**
Seed yield per plant (g) rg 0.044 0.049 0.752** 0.778** 0.897** 0.547** 0.738** 0.754**

rp 0.074 0.004 0.598** 0.571** 0.763** 0.465** 0.631** 0.649**

relations among them. The results of correlation
studies to assess character association among the
nine traits is in partial agreement with the finding of
Khajudparn and Tantasawat, 2011; Aijaz et al., 2013;
Singh and Kumar, 2014; Yadav et al., 2017; Sandhiya
and Saravanan, 2018 and Ramakrishnan et al., 2018.

The path coefficient analysis helps in the analysis
of the association of seed yield with direct and indi-
rect components to interpret the cause-and-effect
relationship. At the phenotypic level, number of
pods per plant (0.478), days to 50% flowering
(0.365), 100-seed weight (0.238), number of clusters
per plant (0.138), plant height (0.102) showed a di-
rect positive effect on seed yield whereas the direct
effect of days to maturity on seed yield per plant (-
0.319) was negative (Table 2). The indirect effects
were recorded as small and nominal for many char-
acter pairs with a few exceptions. The days to matu-
rity had a higher positive indirect effect via days to
50% flowering (0.302). The plant height displayed
maximum positive indirect effect via number of
pods per plant (0.306) and 100-seed weight. Higher
positive indirect effect was contributed by number
of seeds per pod (0.149), number of pods per plant
(0.147), pod length (0.120), number of clusters per
plant (0.119) and plant height (0.101) via 100-seed
weight on seed yield. Similarly, a higher positive
indirect effect was noticed by plant (0.306), number
of clusters per plant (0.260), pod length (0.255),
number of seeds per pod (0.355), and 100-seed
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weight (0.295) via number of pods per plant
on seed yield. The residual effect was found to
be 0.299 at the phenotypic level.

At the genotypic level, number of pods per
plant (0.883), days to maturity (0.777), 100-
seed weight (0.288), and number of clusters
per plant (0.207) were found to have direct
positive effect on seed yield in that order. The
direct effects of days to 50% flowering (-0.467),
pod length (-0.280), number of seeds per pod
(-0.267) and plant height (-0.164) were found
negative. However, a positive correlation was
noted for seed yield per plant with pod length
and number of seeds per pod. The indirect ef-
fects were recorded as small and nominal for
most of the character pairs, with a few excep-
tions. It is revealed that days to maturity (-
0.461) and plant height (-0.164) exhibited
negative indirect effects via days to 50% flow-
ering. Characters, i.e., days to 50% flowering
(0.767), plant height (0.282), pod length
(0.233), number of seeds per pod (0.214), and
number of clusters per plant (0.119) displayed
maximum positive indirect effect via days to
maturity on seed yield.

The maximum indirect effect was contrib-
uted by number of seeds per pod (0.877), plant
height (0.784), 100-seed weight (0.758), num-
ber of clusters per plant (0.736) and pod length
(0.649) via number of pods per plant on seed
yield. Similarly, number of pods per plant
(0.207), number of seeds per pod (0.200), num-
ber of clusters per plant (0.181), and pod
length (0.173) exhibited maximum positive in-
direct effect via 100-seed weight on seed yield.
The negative indirect effect was contributed
by number of seeds per pod (-0.225), 100-seed
weight (-0.168), and number of clusters per
plant (-0.132) via pod length on seed yield.

Residual effect was found to be 0.299 and
0.132 at phenotypic and genotypic levels, re-
spectively, thus indicating that 70.1 and 86.8
per cent of total variability was contributed by
the above-mentioned variables at phenotypic
and genotypic levels, respectively. The path
analysis study in the present investigation re-
vealed that number of pods per plant, days to
maturity, and 100- seed weight were the most
prominent characters contributing directly to
seed yield. The characters viz., plant height,
number of clusters per plant, pod length, and T
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number of seeds per pod were found to contribute
indirectly through different component traits on
seed yield. Therefore, major emphasis should also
be given to number of pods per plant and days to
maturity for higher seed yield. Similar results have
also been reported by Tabassum et al., 2010; Aijaz et
al., 2013; Patel et al., 2014; Pinchhyo et al., 2016;
Varma et al., 2018 and Mohan et al., 2019.
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