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ABSTRACT

In the present investigation, 31 mungbean genotypes were evaluated for different quantitative traits to de-
termine relationships among yield and some yield components using direct (variability, heritability, and
genetic advance) and indirect selection parameters (correlation and path coefficient analysis). Significant
genetic variations were observed among the genotypes for pods/plant, days to 50% flowering, days to matu-
rity, plant height, 100-seed weight, and seed yield/plant. The magnitude of correlation revealed that seed
yield/plant had a positive and highly significant correlation with plant height, number of primary branches,
number of clusters per plant, number of pods per plant, biological yield, and 100-seed weight. Path coeffi-
cient analysis indicated that 100- seed weight, number of primary branches, plant height, and pod length
had the maximum direct positive effect on seed yield/plant. Consequently, based on the genetic parameter
correlation and path analysis, a number of effective branches, pods/plant, and 100-seed weight should be
given significant precedence while formulating a selection strategy for effective improvement of mungbean
varieties.

Keywords : Mungbean, correlation, path analysis, effective branches, pods plant-1, 100-seed weight, seed
yield

INTRODUCTION

Mungbean [Vigna radiata (L.)] also known as
greengram, is one of the most important pulse
crops in India. It is grown over an area of 33.41
lakh hectares with 57.07 lakh tonnes of produc-
tion and a productivity of 885 kg ha-1 (Directorate
of Pulses Development annual report, 2023). As a
significant legume crop with the potential to in-
crease soil fertility, Mung bean is self-pollinated,
short-lived, broadly adaptable, extremely flexible,
and drought tolerant. Green gram has a high seed
protein content (27%) and the capacity to fix at-
mospheric nitrogen biologically to replenish soil
fertility (Anita et al., 2022). The lack of genetic va-

riety for high-yield potential is the main obstacle
that limits significant advancements in the pro-
duction of mung beans (Sandhiya et al., 2018).

It is crucial to choose superior parents who
show greater heritability and genetic advance-
ment for a range of features in any yield improve-
ment effort.

Genetic variability, therefore, with the aid of
appropriate metrics like genotypic and pheno-
typic coefficient of variation, and path coefficient
analysis, is vitally important to begin an effective
breeding program. Correlation studies are not a
reliable source of information on the relationships
between heritable features that could have unfa-
vorable effects. However, path analysis divides
total correlation into direct and indirect effects
aids in improving the efficacy of these selections
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(Nitesh et al., 2018). The choice of a high-yielding
genotype for a breeding program is based on two
relationships between yield-contributing features
and grain yield, as well as the direct and indirect
implications of these relationships. (Prabhath et
al., 2019). Path coefficient analysis is a powerful
statistical method specifically intended to mea-
sure how various components interact and affect
seed yield both directly and indirectly
(Hemavathy et al., 2015). It is crucial to understand
the relationships between different characters and
path coefficients in order to compile the yield-con-
tributing characters’ optimal contribution. The
best way to investigate certain forces causing cor-
relation is to calculate the direct and indirect im-
pacts of path analysis (Anil et al., 2024). Genetic
variability and correlation between yield and
yield components in mungbean have been stud-
ied by several researchers including Kate et al.,
(2017), Hemavathy et al., (2015), and Santhi Priya
et al., (2021), reported who significant differences
among various genotypes. With this background,
the present investigation was undertaken to ex-
amine the genetic variability, heritability, genetic
advance, correlation, and path analysis with re-
spect to various desirable characters in thirty-one
genotypes of mungbean. The acquired informa-
tion will assist in recognizing promising lines for
a hybridization program to explore mungbean
varieties of high-yielding potential coupled with
quality.

MATERIALS AND METHODS

The experiment was conducted during Kharif-
2023 at the field experimentation center of the
Department of Genetics and Plant Breeding,
SHUATS, Prayagraj, Uttar Pradesh which is nearly
5km away from Prayagraj city and is very near to
Yamuna River. The site is located at 25.28N lati-
tude, 81.54 E longitude, and 98 meters above sea
level.

The experimental materials comprised thirty-
one genotypes of mungbean obtained from the
All India Coordinated Pulse Improvement Project,
Department of Genetics and Plant Breeding, In-
stitute of Agriculture Science, Banaras Hindu Uni-
versity, Varanasi (Table 1). The experiment was
laid out in a randomized block design with three

replications during Kharif 2023-24. Seeds of each
genotype were sown in a unit plot size of 1m2 long
with a spacing of 30 x 10 cm. Standard agronomic
practices were adopted for the experiments.

Observations were recorded on days to 50%
flowering and days to maturity (%), plant height
(cm), number of primary branches, number of
clusters per plant, days to 50% pod setting, num-
ber of pods per plant, pod length (cm), number
of seeds per pod, biological yield (g), harvest in-
dex (%), 100-seed weight (%), seed yield per plant
(g) were recorded on a plot basis.

The data were subjected to the analysis of vari-
ance (Panse and Sukhatme, 1967) and further, bio-
metrical procedures were followed to estimate the
genotypic and phenotypic coefficient of variation
(Burton, 1952), heritability in a broad sense (Bur-
ton and Devane, 1953), genetic advance (Lush

Table 1. Name of the mungbean genotypes, their pedi-
gree, and place of origin

Sl.No. Genotypes Origin/Source

1 IPM-2-14 IIPR, Khanpur
2 VIRAT IIPR, Khanpur
3 IPM-205-7 IIPR, Khanpur
4 SAMRAT (CHECK) IIPR, Khanpur
5 MGG-295 PJTSAU, Hyderabad
6 LGG-460 PJTSAU, Hyderabad
7 MGG-351 PJTSAU, Hyderabad
8 GM-3 PJTSAU, Hyderabad
9 SHAKTI TNAU, Coimbatore
10 CO-7 TNAU, Coimbatore
11 CO-8 TNAU, Coimbatore
12 KM-2 UAS, Dharwad
13 MGG-348 UAS, Dharwad
14 MGG-385 UAS, Dharwad
15 PUSHA-105 IARI, New Delhi
16 VEENA IARI, New Delhi
17 VBN-3 NPRC, Vamban
18 VBN-2 NPRC, Vamban
19 SML-1668 PAU, Ludhiana
20 ML-131 PAU, Ludhiana
21 R-288-8 RAU, Rajasthan
22 RM-12-11 RAU, Rajasthan
23 SIKHA OUAT, Bhubaneshwar
24 AMULYA NRI Agritech, Guntur
25 MH-421 CCSHAU, Hissar
26 Su-urd-113 SDAU, Gujarat
27 MGG-2 MPKV, Maharashtra
28 MGG-347 ARS, Madhira
29 SM-02-103           -
30 MGG-371           -
31 KM-11-564           -
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1940) and correlation (Al Jibouri et al., 1958), and
path coefficient analysis (Dewey and Lu, 1959).

RESULTS AND DISCUSSION

Variability studies

The analysis of variance depicting mean
squares for the different thirteen characters stud-
ied is presented in Table 2. Highly significant dif-
ferences were observed among genotypes for
alltraits. A wide range of variability in mungbean
germplasm was displayed by different characters
namely; days to 50% flowering (33-49), days to
maturity (57-68), plant height (73-97 cm), num-
ber of branches per plant (5-10), number of clus-
ters per plant (3-5), days to 50% pod setting (61-
68), number of pods per plant (8-24), pod length
(6.53-8.53 cm), number of seeds per pod (9.20-
12.47), biological yield (26.48-38.25 g), harvest in-
dex (19.48-27.49 %), 100-seed weight (3.00-5.00 g),
and seed yield per plant (3.60-12.26 g). Awide
range of phenotypic variation was observed (Table
3). These findings are in agreement with those of
Sridhar et al., (2020). In response to selection, thep
henotypic variance was partitioned into its geno-
typic and environmental components. It was ob-
served that for all the characters, environmental
components of variation were comparatively
lower than other components, indicating that the
phenotypic variability might be a reliable mea-
sure of genotypic variability. Therefore, selection

based on phenotype would be effective for these
characters. The genotypic and phenotypic com-
ponents of variability were high for seed yield per
plant, number of pods per plant, and 100-seed
weight which were in agreement with those of
Sineka et al., (2021).

The highest 2g and 2p (37.13 and 61.53)
were observed for plant height followed by days
to 50% flowering, number of pods per plant, and
biological yield.

GCV described by Burton (1952) is a better
index for measuring genotypic variability present
in the population. The highest GCV was observed
for seed yield per plant, followed by the number
of pods per plant, and 100-seed weight. These re-
sults were in conformity with earlier reports for

Fig. 1. Estimates of genotypic and phenotypic coefficient
of variation.

Table 2. Analysis of variance for different characters in mungbean

Sr.          Source Mean sum of squares (MSS)
No. Replication Treatment Error

Degree of Freedom 2           30 60
1 Days to 50% flowering 7.6240            69.762** 4.597
2 Days to maturity 19.5670           19.94** 9.828
3 Plant height 73.10           135.787** 24.406
4 Number of primary branches 0.8090    3.615** 0.27
5 Number of clusters per plant                  0.2450    1.308** 0.082
6 Days to 50% pod setting 12.1480    12.358** 6.092
7 Number of pods per plant 1.9150    36.379** 1.495
8 Pod length 0.5230     0.771** 0.266
9 Number of seeds per pod 0.4770     1.741** 0.405
10 Biological yield 22.3550     29.829** 7.453
11 Harvest index 8.540     13.623**     2.848
12 100-seed weight 0.2110      2.22** 0.074
13 Seed yield per plant 0.9830     15.244** 0.35

**Significant at 1% level of significance
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seed yield per plant and number of pods plant-1
(Anil et al., 2024) and for 100-seed weight (Samita
et al., 2022). Moderate GCV was observed for num-
ber of clusters per plant (15.95 %), number of pri-
mary branches (14.17 %), and days to 50% flow-
ering (11.96 %). These results were in conformity
with earlier reports for a number of clusters per
plant (Chalapati et al., 2020). The heritability was
observed highest for seed yield per plant (93.42
%) followed by 100-seed weight (90.59%), num-
ber of pods per plant (88.60 %), and days to 50%
flowering (82.53 %). The higher estimates of heri-
tability indicated that these characters were less
affected by the environment and under the con-
trol of the additive gene effect. These findings

were in conformity with Devendra et al., (2015)
for most characters, and Zuge et al., (2019) for the
remaining characters. The lowest value of herita-
bility was observed for days to 50% pod setting,
indicating that this trait is more affected by the
environment and governed by polygenes. Genetic
advance (GA) as percent of means was the high-
est for plant height (9.75%). Higher values of heri-
tability estimates coupled with high genetic ad-
vance as a percent of mean were observed for seed
yield per plant, number of pods per plant, 100-
seed weight, number of primary branches, and
days to 50% flowering. These results were in sup-
port with those of Bhanu et al., (2017). High heri-
tability and high genetic advance may be attrib-
uted to additive gene action (Panse, 1957).

Therefore, direct selection for characters viz.,
seed yield per plant, number of pods per, num-
ber of primary branches, and 100-seed weight
would be effective and therefore, considered to
be of prime importance in formulating the selec-
tion program.

Character association

Correlation coefficient analysis

The estimation of the correlation coefficient
has been done at both phenotypic and genotypic
levels. The results indicated that the values of ge-
notypic correlation were higher than their phe-

Fig. 2. Estimates of broad sense heritability.

Table 3. Estimates of genetic parameters for seed yield and its components in mungbean

Parameters DF50 DM PH NPB NCPP       DP50 NPPP PL NSPP BY (g) HI 100- SYPP
(cm) (cm) (%) Seed

weight
(g)

Range Min. 33.33 57.27 73.33 5.40 3.00 68.13 7.93 6.53 9.20 26.48 19.48 3.00 3.60
Max. 49.47 68.40 97.20 10.33 5.67 61.47 24.53 8.51 12.47 38.25 27.49 5.00 12.26

Mean 38.98     62.53 84.99 7.45 4.01 64.84 14.70 7.59 10.98 32.58 22.49 4.16 7.56
Vg 21.72 3.37 37.13 1.12 0.41 2.09 11.63 0.17 0.45 7.46 3.59 0.72 4.97
Vp 26.32 13.20 61.53 1.39 0.49 8.18 13.12 0.43 0.85 14.91 6.44 0.79 5.31
GCV% 11.96 2.94 7.17 14.17 15.95   2.23 23.20 5.41 6.08 8.38 8.43 20.32 29.49
PCV% 13.16 5.81 9.23 15.79 17.47   4.41 24.64 8.69 8.40 11.85 11.28 21.35 30.51
ECV 5.50 5.01 5.81 6.97 7.14 3.81   8.32 6.80 5.80 8.38 7.50 6.55 7.82
Broad sense 82.533 25.538 60.336 80.496 83.31 25.532 88.606 38.776 52.35 50.02 55.771 90.599 93.423
heritability (h²) %
GA (as % of mean) 22.38 3.06 11.47 26.18 29.99    2.32 44.98 6.94 9.06 12.21 12.96 39.85 58.71

* DF50: Days to 50% flowering, DP50: Days to 50% pod setting, PH: Plant height (cm), NPB: Number of primary branches per
plant, NCPP:  Number of clusters per plant, DM: Days to maturity, NPPP: Number of pods per plant, PL: Pod length NSP:
Number of seeds per pod, BY: Biological Yield (g), SI: Seed Index (g), HI: Harvest index (%), SYPP: Seed yield per plant (g).
* Vg: Genotypic variance; Vp: Phenotypic variance; Ve: Environmental variance; GCV: Genotypic coefficient of variation; PCV:
Phenotypic coefficient of variation; GA: Genetic Advance
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notypic counterparts
(Table 4). This indicated
that though there was a
high degree of associa-
tion between the two
variables at the geno-
typic level, its pheno-
typic expression was
deflated by the influence
of the environment. This
indicated a greater role
of non-genic factors in
determining these  asso-
ciations, which reflected
that the environment
may deviate from the
expression of genotypic
association. Seed yield
plant-1 showed a signifi-
cant and positive corre-
lation with all characters
except for days to matu-
rity, pod length, and
number of seeds per pod
at both genotypic and
phenotypic levels.
Hence these traits, ex-
cept days to maturity,
pod length, and number
of seeds per pod, could
be utilized in indirect
selection so as to im-
prove seed yield per
plant. Days to 50% flow-
ering had no significant
correlation but it shows
a positive correlation
with biological yield
and days to maturity
and a negative correla-
tion with the number of
primary branches, num-
ber of pods per plant,
and harvest index. Days
to 50% pod setting has
no significant correla-
tion but it shows a posi-
tive correlation with pod
length and a negative Ta
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correlation with the number of pods per plant and
100-seed weight. The negative and significant cor-
relation of seed yield per plant with biological
yield, and positive and significant correlation with
plant height, number of primary branches, num-
ber of clusters per plant, number of pods per plant,
biological yield, harvest index, and 100-seed
weight at both genotypic and phenotypic level
were in agreement with Reshmi et al., (2022). These
results propound that any positive increase in
such traits will improve the seed yield of
mungbean. As the seed yield per plant is influ-
enced mutually by genetic and environmental
effects, even a small scale of fluctuation in envi-
ronmental conditions might cause variation in the
final yield. Thus, it is advisable to select the vari-
eties as per the recommendations.

Path coefficient analysis

 The information on the correlation coefficient
determines only the nature and degree of asso-
ciation existing between pairs of characters. Seed
yield is dependent on several mutually associated
component characters. Thus, a change in anyone
of the components may possibly affect the whole
network of cause and effect of the relationship
tending to vitiate association of yield and yield
components. Path analysis (Dewey and Lu, 1959)
is valuable in partitioning the phenotypic corre-
lation of component characters into direct and
indirect effects which might provide the true as-
sociation of component characters, both in mag-
nitude and direction (Biradar et al., 2007). In the
present study, all the characters except a number
of primary branches and 100-seed weight showed
a highly significant and positive correlation with
seed yield (Table 5). The highest positive direct
effect on yield plant-1 was exhibited by 100-seed
weight (1.38) followed by a number of primary
branches (1.35), pod length (0.83), and plant height
(0.19). These findings are in agreement with the
results of Juhie et al., (2017). The number of pods
per plant showed a moderate negative direct ef-

fect on yield at both phenotypic and genotypic
levels. Days to maturity showed the lowest nega-
tive direct effect on yield at the phenotypic level
and the lowest positive direct effect at the geno-
typic level. Path coefficient analysis revealed that
100-seed weight had a positive direct effect on
seed yield. This trait also recorded a strong posi-
tive genotypic correlation with seed yield per
plant. This indicated the selection of the genotypes
having a greater 100-seed weight along with an
optimum number of primary branches would be
rewarding for isolating high-yielding genotypes
in this crop.

CONCLUSION

The correlation study indicated the relation-
ships among various agronomic characters and
the direct and indirect effects of each character
on the seed yield of mungbean under warmand
dry conditions. The findings revealed that selec-
tion programs based on plant height, number of
primary branches/plant, number of clusters per
plant, number of pods per plant, biological yield,
harvest index, and 100-seed weight should be
given adequate importance in improving the seed
yield of mungbean. Correlation coefficients give
only partial information while path analysis al-
lows the partitioning of correlation coefficients
into direct and indirect effects. The present inves-
tigation on correlation and path analysis reveals
that the selection of the genotypes having a greater
100-seed weight along with an optimum number
of primary branches should be given more em-
phasis for the improvement of seed yield in
mungbean.
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