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Abstract

Khan, N. A., Rana, M. S., Sen, A., Hasan, M. M., Sikder, R., Malek, M. A. & Islam, M. S. (2022). Estimation of
genetic parameters, interrelation and path coefficient analysis for seed yield and its component traits in soybean.
Bulg. J. Agric. Sci., 28 (5), 889-895

Selection criteria is very crucial to pick up promising genotypes in a breeding program. An experiment was conducted
with twenty soybean genotypes following a randomized complete block design to study the inheritable agronomic traits, their
interrelation and partitioning of genotypic correlation into direct and indirect effects to identify the traits responsible for higher
seed yield. Results indicated that phenotypic variance was higher than that of genotypic variance for all the characters. The
highest PCV was found for the trait seed yield per plant (39.03%) followed by yield per plot (32.85%). The higher GCV was
also found for the same traits- seed yield per plant (37.36%), yield per plot (27.23%). PCV and GCV was the lowest for trait
days to maturity (6.28%, 4.16%) and days to flowering (3.20%, 2.24%). Estimated broad sense heritability was ranged from
days to flowering (44.05%) to seed yield per plant (91.62%). Higher estimate of heritability was also observed for yield per plot
(88.65%) followed by hundred seed weight (85.39%) whereas; heritability was moderate for plant height (76.75%) and pod per
plant (70.17%). The genetic advance was the highest for plant height (19.39%). On the other hand, primary branch per plant,
days to flowering and days to maturity showed low heritability with low GA depicts the influence of non-additive gene effect.
Pod per plant, hundred seed weight, days to maturity and plant height is positively and significantly correlated with yield. Pod
per plant (0.908) and hundred seed weight (0.907) showed highest direct positive effect on seed yield at genotypic level. Path
analysis also confirmed highest positive direct effect of hundred seed weight (0.701). So, the present study suggests that, higher
hundred seed weight and pod per plant can be effective selection measure for improvement of soybean yield.

Keywords: Genetic variability; heritability; Genetic advance; correlation; path analysis

soybean growing countries. Report says, the total annual de-
mand for edible oil is around 3 million tons in Bangladesh.
In 2020, around 2.73 million tons of oils and fat were import-

Introduction

Soybean (Glycine max L. Merrill) is the leading oilseed

crop in the world. It contains about 40-45% protein and 18-
20% oil and provide around 60% of world’s supply of vege-
table protein and 30% of the oil (Fehr, 1989). Average yield
of soybean in Bangladesh is much lower compared to other

ed, out of which palm oil import was 1.33 million tons and
soybean oil were 0.80 million tons (The Daily Star, 2022).
In Bangladesh, Soybean is being cultivated as minor crop
where locally available low yielding varieties are cultivated.
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Replacement of old variety will be effective for increasing
growing area as well as production in Bangladesh.

Genetic diversity is considered as the base for survival of
plants in nature and for crop improvement. Furthermore, her-
itability allows establishing an estimate of the genetic gain
to be obtained and defines the best strategy to be used in
the breeding program (Baldissera et al., 2014). Only the idea
about heritability is not appropriate in selection of traits but
heritability with genetic advance is more judicious (Johnson
et al., 1955).

In soybean, grain yield is a complex trait like other crops
because it results from the expression and association of dif-
ferent components (El-Mohsen et al., 2013). Therefore, de-
tails information about the traits that influence yield is essen-
tial. Correlation between traits allows establishing criteria
for an efficient selection (Silva et al., 2015). Path coefficient
analysis provides an effective means to partition correlation
coefficients into unidirectional and alternative pathways,
thus permitting a critical examination of the specific factors
that produce a given correlation; this can then be employed to
formulate an effective selection program (Jain et al., 2015).
The present study was therefore conducted to determine the
variability using genotypic co-efficient of variation (GCV),
phenotypic co-efficient of variation (PCV), heritability and
genetic advance along with interrelation between characters
and their effect in soybean yield which will be useful for
future hybridization program.

Methods and Materials

Twenty genotypes of Soybean were used in the experi-
ment (Table 1). The experiment was laid out in Randomized
complete block design (RCBD) with three replications in the
research field of Sher-e-Bangla Agricultural University in
2017. The twenty genotypes of the experiment were assigned
at random into plots of each replication. Plot size was 3 m x
2 m with row to distance 25 cm and plant to plant distance
5 cm. Plant populations were similar in all the plots. The
manures and fertilizers were applied as per recommended
doses. Several intercultural operations like thinning, weed-
ing, irrigation and insecticide spraying were done as per
requirement. Pods were picked on the basis of horticultural
maturity, size, color and age being determined for the pur-
pose of consumption throughout the harvesting period. Date
was recorded on yield and yield attributing characters viz,
days to 50% flowering, plant height (cm), primary branches
per plant, pods per plant, hundred seed weight (gm), days to
maturity and yield per plot (kg). All the data were taken as
average of 5 plants and yield was measured as yield of 6 m?
plot.

Table 1. List of twenty soybean genotypes used in the
study

Sl. | Genotypic SL. Genotypic S1. Genotypic
no. Name no. Name no. Name
1. Tas-4 8 GMOT-13 15 BINA
SOYBEAN 1
2 Djs-9207 9 AGS-205 16 SOHAGH
3 AGS- 95 10 BARI 17 BARI
SOYBEAN 5 SOYBEAN 6
4 K-16 11 FV-4PL- 18 BINA
NICE-7 SOYBEAN 3
5 GMOT-95 12 BOSS 19 BINA
SOYBEAN 2
6 ASSET-93 13 AGS-79 20 LOCAL
7 | ASOMEME | 14 BINA
SOYBEAN 4

Source: BARI = Bangladesh Agricultural Research Institute BINA=Ban-
gladesh Institute of Nuclear Agriculture.

Mean data of the characters were subjected to multivar-
iate analysis. Univariate analysis of the individual character
was done for all characters under study using the mean val-
ues (Singh & Chaudhury, 1985) and was estimated using R
software. Duncan’s Multiple Range Test (DMRT) was per-
formed for all the characters to test the differences between
the means of the genotypes. Mean range and co-efficient of
variation (CV %) were also estimated using R software. Ge-
notypic and phenotypic variances were estimated according
to the formula given by Johnson et al. (1955).

Genotypic variances (szg) were obtained by subtracting
Error MS from Genotypic MS and dividing by the number
of replications.

. . GMS - EMS
Genotypic variance (szg) =
r

where GMS = Genotypic mean sum of square, EMS = Error
mean sum of square, r = number of replications.

The phenotypic variance (czp) were derived by adding
genotypic variance (ng) with error variance (c°).

. . N o
Phenotypic variance (¢ l0) =o't o,

whers—:*,cszg = Genotypic variance, 6>, = Error variance.
Genotypic and phenotypic co-efficient of variation were
calculated by the formula suggested by Burton et al. (1952).

c
Genotypic co-efficient of variation (GCV %) =——x 100,

X
where 0,= Genotypic standard deviation, X= Population mean

c
Phenotypic co-efficient variation (PCV) = — x 100,
X
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where 6 = Phenotypic standard deviation, X= Population mean.
Broad sense heritability (Lush, 1943) was estimated by
the following formula, suggested by Johnson et al. (1955).

2

Heritability (H,%) —£ = x 100,
(&)
P

where H, = Heritability in broad sense, ng = Genotypic vari-
ance, 62p = Phenotypic variance.

The expected genetic advance for different characters un-
der selection was estimated using the formula suggested by
Lush (1943) and Johnson et al. (1955).

02
Genetic advance (GA) =K x o_zg o,
p
where K= Selection differential, the value which is 2.06 at
5% selection intensity, c,= Phenotypic standard deviation,
cszg = Genotypic variance, 02p = Phenotypic variance.

Genetic advance as percentage of mean was calculated
from the following formula as proposed by Comstock &
Robinson (1952).

Genetic advance (GA) <1

- 00
Population mean

Genetic advance (% mean) =

Results and Discussion

The genetic parameter along with coefficient of variation,
heritability and genetic advanced of the characters studied
are presented in Table 2. The PCV was higher than the cor-
responding GCV for all the studied traits indicating that, the
environmental factors influencing the expression of these
characters. The highest PCV was found for seed yield per
plant (39.03%) followed by yield per plot (32.85%), pod per
plant (28.89%) and plant height (28.22%). The GCV was
also found high for the same traits i.e., seed yield per plant
(37.36%), yield per plot (27.23%), pod per plant (24.20%)

and plant height (24.72%). Guleria et al., (2018) and Barh et
al., (2014) reported high GCV and PCV for these traits.

Differences between PCV and GCV were smaller for the
trait seed yield per plant, hundred seed weight, days to ma-
turity and days to flowering. Similar results for these charac-
ters were obtained by Guleria et al. (2018), Sawale & Vikram
(2014), Malek et al. (2014) and Mahbub et al. (2015). Less
difference between PCV and GCV denotes that, the envi-
ronmental effect is less in that trait. The highest difference
between PCV and GCV were found for the traits primary
branch per plant, plant height and pod per plant indicates that
these traits are strongly influenced by environment compared
to genotypic effect. Coefficient of variation is an indicator of
variability within a population. According to Deshmukh et
al. (1986), CV higher than 20% indicates highest diversity,
CV between 10 to 20% indicates moderate diversity and less
than 10% indicates low diversity. In our findings, greatest di-
versity was found for the all the studied traits except for days
to flowering and days to maturity. This result defines that, all
the traits with higher CV retain the sufficient variability for
these traits among the studied genotypes. These genotypes
could be used for future breeding program for improvement
of soybean. The lowest CV of the trait days to flowering and
days to maturity indicates that, studied genotypes will not
be effective for improvement of these two traits. Phenotypic
variance is constituted of two variances: genotypic variance
which is heritable and environmental variance (non-herita-
ble).

The magnitude of genotypic variance was found higher
than environmental variance for the traits plant height, pod
per plant, hundred seed weight and seed yield per plant. It
indicates that, genotypic variance is the main contributor to
total variation in these traits of the studied genotypes. On
the other hand, magnitude of higher environmental variance
compared to genotypic variance was observed for the trait
days to flowering, days to maturity and primary branch per

Table 2. Estimation of components of variance of the studied traits

Parameters Range o’p o’g c’e o’g/c’e PCV GCV
DF 39-48 6.92 3.05 3.87 0.79 6.28 4.16
DM 84-91 7.91 3.86 4.05 0.95 3.20 2.24
PH 21.33-63.33 150.46 115.48 34.98 3.30 28.22 24.72
PBP 2.33-4.65 0.81 0.37 0.44 0.84 25.64 17.38
PPP 10.67-28.67 29.87 20.96 8.91 2.35 28.89 24.20
HSW (g) 8.67-16.33 8.91 7.61 1.3 5.85 24.60 22.73
SYP (g) 4.35-12.10 7.93 7.26 0.67 10.84 39.03 37.36
YP (kg) 2.08-5.80 2.09 1.29 0.80 1.61 22.85 17.23

o?p = Phenotypic variance, 6%g = Genotypic variance and o? ¢ = Environmental variance, PCV = Phenotypic coefficient of variation, GCV = Genotypic
coefficient of variation, ECV = Environmental coefficient of variation. DF = Days of 50% flowering, PH = Plant height (cm), PBP = Primary branches per
plant, PPP = Pods per plant, HSW = 100 seed weight (g), DM = Days to maturity and YP = Yield per plot (kg).
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plant depicts that, environmental variance plays role for the
variation in these traits.

Heritability is an indicator of transferability of particular
traits to its progeny. In this study, highest heritability was
observed for the trait seed yield per plant (91%) followed
by yield per plot (88.65) and hundred seed weight (85.39%);
moderate high plant height (76.75%) and pods per plant
(70.17%) (Table 3). Low heritability was observed for the
traits days to flowering (44.05), days to maturity (48.78) and
primary branch per plant (45.95). Teixeira et al. (2017) also
reported high heritability for yield and hundred seed weight.
Barh et al. (2014) also reported similar magnitude of herita-
bility for these traits.

The genetic architecture of the population can be mea-
sured by the idea of estimates of heritability along with ge-
netic advance (Baraskar et al., 2014). High heritability does
not mean a high genetic advance for a particular quantitative
character. Genetic advance measures the expected genetic
progress that would result from selecting the best perfor-
mance genotypes for a given characters (Allard et al., 1960).
Johnson et al. (1955) reported that heritability estimates
along with genetic gain would be more rewarding than her-
itability alone in predicting the consequential effect of se-
lection to choose the best individual. According to Baraskar
et al. (2014), genetic advance estimates can be divided into
three classes which are high (>20%), moderate (10-19%) and
low (<10%). In this study, genetic advance was found high
in plant height (19.39). All the other traits showed lower ge-
netic advance ranged from 0.85 to 7.90 (Table 3). Similarly,
Desissa (2017) estimated high GA for plant height. Dilnesaw
et al. (2013) also observed moderate to low GA for days to
flowering, days to maturity and hundred seed weight. High
heritability with high genetic advance indicates additive
gene effects and high heritability with low genetics advance
indicates non-additive gene effects for that considered trait.

In our study, additive gene effect has been observed only
for the trait plant height and it indicates the possibility of

Table 3. Estimation of genetic parameters of different
characters of twenty soybean genotypes

Parameters Heritability Genetic Advance
(Broad Sense) (GA)

DF 44.05 2.39

DM 48.78 2.83

PH 76.75 19.39

PBP 45.95 0.85

PPP 70.17 7.90

HSW (g) 85.39 5.25

SYP (g) 91.62 5.31

YP (kg) 88.65 6.24

an effective selection of genotypes by phenotype in early
generations. Low genetic advance with low heritability was
observed for the trait primary branch per plant, days to flow-
ering and days to maturity also indicates non-additive gene
effect for these traits and selection based on this trait will not
be effective.

Relationship between yield and its component traits

Correlation analyses among the eight characters are pre-
sented in Table 4. The phenotypic correlation between traits
can be achieved directly through measurements or evalua-
tion between two traits. Despite having genetic and environ-
mental causes, the genetic correlations are heritable and can
be used in breeding programs (Cruz et al., 2012). In most of
the cases the genotypic correlations were higher than pheno-
typic correlation, indicating a fairly strong inherent relation-
ship among the traits. Higher genotypic correlation was also
reported by Bisinotto et al. (2017).

In this present investigation, days to flowering showed
negative correlation with plant height, hundred seed weight
and yield per plot whereas correlation was positive with
primary branch per plant, pod per plant and days to ma-
turity (Table 4). Khadka et al. (2022) reported positive in-
ter-relation of days to flowering with number of pods, days
to maturity and number of branches per plant. Shekhar et
al. (2018) also reported positive correlation of days to flow-
ering with days to maturity and negative interrelation with
seed yield. This finding is almost parallel with Sulistyo et
al. (2018). Similar kinds of results were also reported by
others (Baig et al., 2017; Ghiday et al., 2017 and Chavan
et al., 2016).

Plant height revealed strong negative correlation with
primary branch per plant. Negative inter relation with prima-
ry branch per plant also reported by Sulistyo et al. (2018). On
the other hand, it has significant positive correlation hundred
seed weight and seed yield per plant. This result is in resem-
blance with Chavan et al. (2016) and Guleria et al. (2018).
The positive significant inter relation with yield per plot and
plant height indicates that selection for yield through plant
height would be effective. Primary branch plant showed
strong negative correlation with pod per plant, hundred
seed weight, days to maturity and yield per plot. Pod per
plant showed strong positive correlation with hundred seed
weight, days to maturity and yield per plot. Shekhar et al.
(2018) and Chavan et al. (2016) also reported similar kind of
result for pod per plant. Interrelation of hundred seed weight
was also significantly strong with days to maturity and yield
per plot. Days to maturity and yield per plot revealed strong
positive correlation. This result is in parallel with Shekhar et
al. (2018).
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Table 4. Genotypic and phenotypic correlation coefficients of yield and yield contributing characters for different gen-
otypes of soybean

Characters PH PBP PPP HSW DM YP
DF r, -0.540™ 0.582™ 0.112 -0.297" 0.189 -0.143
r -0.198 0.370™ 0.060 -0.172 0.004 -0.084
PH I, -0.632™ 0.188 0.617" -0.035 0.464™
T -0.376™ 0.189 0.493™ 0.020 0.397™
PBP I, -0.299" -0.357" -0.121 -0.422™
r -0.113 -0.227 -0.021 -0.276"
PPP I, 0.631™ 0.292" 0.908™
T 0.488™ 0.167 0.733™
HSW r, 0.597" 0.907"
T 0.396™ 0.885™
DM I, 0.535™
r 0.383™

*and ** indicates significant at 5% and 1% level of probability
DF = Days of 50% flowering, PH = Plant height (cm), PBP = Primary branches per plant, PPP = Pods per plant, HSW = 100 seed weight (g), DM = Days to
maturity and YP = Yield per plot (kg).

In order to find out a clear picture of the inter-relationship

e,
pep | 001
e
o1 3
HSW & §
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Fig. 1. Direct effect of six important characters on yield
DF = Days of 50% flowering, PH = Plant height (cm), PBP = Pri-
mary branches per plant, PPP = Pods per plant, HSW = 100 seed
weight (g), DM = Days to maturity and YP = Yield per plot (kg).

i

of yield and its components direct (Figure 1) and indirect ef-
fects were formulated using path coefficients (Table 5). The
path coefficient was analyzed using the genotypic correlation
only.

Path coefficient analysis revealed that hundred seed
weight showed the highest positive direct effect on seed yield
followed by pods per plant and days to flowering. Neelima
et al. (2017) also reported positive effect of pods per plant on
seed yield. Plant height, primary branch per plant and days
to maturity showed negative effect on yield. This finding is
similar with Baig et al. (2017) and Chavan et al. (2016).

Additionally, the number of pods per plant and 100 seed
weight could be the next components to be considered for at-
taining high response in improvement in soybean. The resid-
ual effect observed in the path analysis was 0.00073 indicat-
ing that the characters studied contributed 99% of the yield.

Table 5. Indirect effects of six important characters of soybean by path analysis

Effect Via Genotypic correlation
DF PH PBP PPP HSW DM with yield

DF - 0.024 -0.059 0.004 -0.208 -0.017 -0.143

PH -0.033 - 0.064 0.007 0.433 0.003 0.464™
PBP 0.036 0.028 - -0.011 -0.250 0.011 -0.422™
PPP 0.007 -0.008 0.030 — 0.442 -0.025 0.908"™
HSW -0.018 -0.027 0.036 0.024 - -0.052 0.907"
DM 0.012 0.002 0.012 0.011 0.418 - 0.535™

Residual effect: 0.00073; *and ** indicates significant at 5% and 1% level of probability, DF = Days of 50% flowering, PH = Plant height (cm), PBP =
Primary branches per plant, PPP = Pods per plant, HSW = 100 seed weight (g), DM = Days to maturity
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Conclusion

Phenotypic coefficient of variation was higher for all the
studied traits compared to their corresponding GCV with
less difference which indicates environment has less effect
on the traits studied. All the characters showed low genet-
ic advance except plant height. Heritability was higher to
moderate for all the traits except days to flowering, days to
maturity and primary branch per plant. Significant positive
genotypic correlations between seed yield and all other char-
acters studied except days to flowering and primary branch
per plant. Hundred seed weight and pod per plant would be
effective selection criteria because these traits have direct ge-
notypic effect on yield.

References

Allard, R. W. (1960). Principles of Plant Breeding. John Willey
and Sons, New York. DOI: 10.2134/agronj1962.00021962005
400040037x.

Baldissera, J. N. C., Valentini, G., Coan, M. M. D. & Guidolin,
A.F. (2014). Genetics factors related with the inheritance in au-
togamous plant populations. Rev. Ciénc. Agrovet., 13, 181-189.

Baig, K. S., Jadhav, P. P., Sarang, D. H. & Chandrawat, K.
S. (2017). Correlation and Path Analysis Studies in Soybean
(Glycine max (L.) Merrill.). International Journal of Pure
and Applied Bioscience, 5(4), 489-492. DOI:10.18782/2320-
7051.2679.

Baraskar, V. V., Kachhadia, V. H., Vachhanl, J. H., Barad, H. R.,
Patel, M. B. & Darwankar, M. S. (2014). Genetic variability,
heritability and genetic advance in soybean [Glycine max (L.)
Merrill]. Electronic J. Plant Breeding, 5(4), 802-806.

Barh, A., Pushpendra, Khulbe, R. K. & Meenakshi, J. (2014).
A new source of genetic divergence for soybean improvement.
African Journal of Agricultural Research, 9 (1), 19-124. DOI:
10.5897/AJAR12.2163.

Bisinotto, F. F., Hamawaki, O. T., Nogueira, A. P. O., Hamawa-
ki, R. L., Glasnapp, J. S. & Hamawaki, C. L. (2017). Path
analysis and traits correlation in soybean. Communication
in Plant Science, 7(12), 27-33. DOI:10.26814/cps2017005.

Burton, G. M. (1952). Quantitative inheritance in grasses. Proc.
6th Int. Grassland Cong., 277-283.

Chavan, B. H., Dahat, D. V., Rajput, H. J., Deshmukh, M. P.
& Diwane, S. L. (2016). Correlation and Path Analysis in
Soybean. International Research Journal of Multidisciplinary
Studies, 2(9). http://irjms.in/index.php/files/article/view/337.

Comstock, R. E. & Robinson, H. F. (1952). Genetic parameters,
their estimation and significance. Proc. 6th Intl. Grassland
Cong., 1, 284-291.

Cruz, C. D., Regazzi, A. J. & Carneiro, P. C. S. (2012). Biometric
models applied to genetic improvement. 4th edn. UFV, Vigosa.

Deshmukh, S. N., Basu, M. S. & Reddy, P. S. (1986). Genetic
variability, character association and path analysis of quantita-
tive traits in Virginia bunch varieties of ground nut. Indian J.
Agri. Sci., 56, 816-821.

Dilnesaw, Z., Seltene, A. & Addisu, G. (2013). Genetic variability
and heritability of soybean (Glycine max L. Merrill) genotypes
in Pawe district, Metekel zone, BenishanguleGumuz regional
state, northwestern Ethiopia. Wudpecker Journal of Agricultur-
al Research, 2 (9), 240-245.

Desissa, D. H. (2017). Genetic Variability, Heritability and Genet-
ic Advances of Soybean (Glycine max (L.) Merrill) Varieties
Grown at Bako Tibe in Western Ethiopia. Asian Journal of Plant
Science and Research, 7(5), 20-26. https://www.imedpub.com/
articles/genetic-variability-heritability-and-genetic-advanc-
es-of-soybean-glycinemax-l-merrill-varieties-grown-at-ba-
ko-tibe-in-western-ethi.pdf.

El-Mohsen, A. A. A., Mahmoud, G. O. & Safina, S. A. (2013).
Agronomical evaluation of six soybean

cultivars using correlation and regression analysis under different
irrigation regime conditions. Journal of Plant Breeding and
Crop Science, 5,91-102. DOI: 10.5897/JPBCS2013.0389.

Fehr, W.R. (1989). Soybean, importance and distribution pp. 283-
300. In: Robblen. G.R.K. Downy and Ashri (ed). Oilcrops of
the world. Mc-Grow-Hill Pub. Com. New York.

Ghiday, T., Amogne, A., Tefera, G. & Malede, M. (2017). Her-
itability, Genetic Advance and Path Coefficient Analysis for
Grain Yield and its Component Characters in Soybean (Gly-
cine max L. Merrill). International Journal of Research Stud-
ies in Agricultural Sciences, 3(5), 1-11. DOI:10.20431/2454-
6224.0305001.

Guleria, H., Kumar, P., Jyoti, B., Kumar, A., Paliwal, A. & Pa-
liwal A. (2019). Genetic variability and correlation analysis in
soybean (Glycine max (L.) Merrill) genotypes. International
Journal of Chemical Studies, 7(1), 1928-1932.

Jain, S., Srivastava, S. C., Singh, S. K., Indapurkar, I. M.
& Singh, B. K. (2015). Studies on genetic variability,
character association and path analysis for yield and its
contributing traits in soybean [Glycine max (L.) Merrill].
Legume Research, 38(2), 182-184. DOI:10.5958/0976-
0571.2015.00031.4.

Johnson, H. W., Robinson, H. F. & Comstock, R. E. (1955). Es-
timates of Genetic and Environmental Variability in Soybeans.
Agronomy Journal, 47(7), 314-318. DOI:10.2134/agronj1955.
00021962004700070009x%.

Khadka, A., Pandey, S. R., Acharya, S. S., Poudel, A. &
Adhikari, S. (2020). Morphological evaluation and mul-
tivariate analysis of soybean Glycine max (L.) Merrill
genotypes in western mid-hills of Nepal. Sarhad Jour-
nal of Agriculture. 37(1), 77-91. DOI: 10.17582/journal.
sja/2021/37.1.77.91.

Lush, J. L. (1943). Animal Breeding Plans. lowa State Press,
Ames, lowa, 437..

Mahbub, M. M., Mamunur, R., Hossain, M. S., Mahmud, F.
& Mir Kabir, M. M. (2015). Genetic variability, Correlation
and Path analysis for yield and yield contributing components
in soybean. American-Eurasian Journal of Agriculture & En-
vironmental Science, 15(2), 231-236. DOI: 10.5829/idosi.ae-
jaes.2015.15.2.12524.

Malek, M. A., Mohammad Refii, Y., Nath, U. K. & Mondal,
M. A. (2014). Morphological characterization and Assessment
of genetic variability, character association and divergence in



Estimation of genetic parameters, interrelation and path coefficient analysis for seed yield and its... 895

soybean (Glycine max (L.) Merrill) mutants. Scientific World
Journal, 1-12. DOI: 10.1155/2014/968796.

Neelima, G., Mehtre, S. P. & Narkhede, G. W. (2017). Correla-
tion coefficient and path analysis studies in soybean (Glycine
max (L.) Merrill.). Multilogic in Science, 7(23). https://www.
ycjournal.net/Multilogicinscience/ResearchPapers.aspx.

Sawale, S. S. & Vikram, J. S. (2014). Assessment of Genetic vari-
ability of the main yield related characters in soybean (Glycine
max (L.) Merrill). International Journal of Food Agriculture
and Veterenary Science, 4(2), 69-74. https://www.cibtech.
org/j-food-agri-veterinary-sciences/publications/2014/vol 4
no_ 2/jfav-014-015-swapnil-assessment-soybean.pdf.

Shekhar, G. C., Pushpendra, P. M., Lokesha, H., Mahadeva, S.
M., Lokesh, K., Shrotia, P. K. & Singh, K. (2018). Correla-
tion and Path Analysis in Soybean [Glycine max (L.) Merrill].
International Journal of Current Microbiology and Applied Sci-
ences, 7(9), 1232-1239. DOI: 10.20546/ijcmas.2018.709.147.

Shukla, S., Bhargava, A., Chatterjee, A. & Singh, S. P. (2004).
Estimates of genetic parameters to determine variability for fo-
liage yield and its different quantitative and qualitative traits
in vegetable amaranth (4. tricolor). Journal of Genetics and
Breeding, 58(2), 169-176. https://www.researchgate.net/
publication/287575221 Estimates_of genetic_parameters_

to_determine variability for foliage yield and its differ-
ent_quantitative_and_qualitative_traits_in_vegetable amaran-
th A _tricolor/stats

Silva, A. F., Sediyama, T., Silva, F. C. S., Bezerra, A. R. G. &
Ferreira, L. V. (2015). Correlation and path analysis of soy-
bean yield components. International Journal of Plant, Animal
and Environmental Sciences, 5, 177-179. https://www.fortune-
journals.com/ijpaes/admin/ php/uploads/770_pdf.pdf.

Singh, R. K. & Chaudhury, B. D. (1985). Biometrical methods in
quantitative genetic analysis. Kalyani Publishers, New Delhi,/,
32-33.

Sulistyo, A., Purwantoro & Sari, K. P. (2018). Correlation, path
analysis and heritability estimation for agronomic traits con-
tribute to yield on soybean. IOP Conference Series: Earth
and Environmental Science, 102.012034. DOI:10.1088/1755-
1315/102/1/012034.

Teixeira, F. G., Hamawaki, O. T., Nogueira, A. P. O., Hamawa-
ki, R. L., Jorge, G. L., Hamawaki, C. L., Machado, B. Q. V.
& Santana, A. J. O. (2017). Genetic parameters and selection
of soybean lines based on selection indexes. Genet. Mol. Res.,
16(3). doi: 10.4238/gmr16039750.
https://www.thedailystar.net/business/economy/news/mus-
tard-oil-solution-edible-oil-crisis-3027596.

Received: March, 21, 2022; Approved: July, 4,2022; Published: October, 2022



