Study of Genetic variability and path analysis for yield in Greengram
(Vigna radiata L. Wilczek)

Abstract

The current study was conducted in order to estimate thegenetic variability, Correlation and pathanalysis
for yield and yield contributing traitsassessed 31 genotypes of green gram during Zaid season 2023. The
experiment followed a RCBD with 3 replications. Data were collected from 5 randomly selected plants
from each genotypein each replication, feeusing—eramong 13 different traitsrevealed-thatseed index is
recorded-ashad highest genotypic and phenotypic coefficient of variance followed:by re:-number of pod
per plant, while least GCV and PCV was recorded for days to maturity. High heritability was shown by
plant height followed by re—number of seeds per pod. Seed index fellewed-byand harvest index was
recorded-ashad highly significant positive genotypic correlationwith seed yields per plant.and While,days
to maturity fellewed-byand days to 50% pod setting was recorded as.highly significant.negative genotypic
correlation with seed yields per plant. Plant height followed by're—ef—primary branches per plant,
biological yield seed index and harvest index was recorded as positive direct effect on seed yield per
plant at both genotypic and phenotypic levels while days to.maturity:followed by nro—ef-clusters per plant,
ne—ef pods per plant and pod length was recorded as negative direct effect on seed yield per plant at both

proving that these traits actually correlate with one another. Therefore, identifying high yielding genotypes
from highly segregating populations would be made easier with the use of direct selection for these traits.
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Introduction|

Greengram [Vigna radiata (L.) Wilczek] is commonly known as mungbean.lt is traditional pulse crop that
is grown all across India. It belongs to the Leguminosae family's Papilionaceae subfamily and is a diploid
species with the chromosome number 2n—2x:22 Its scientific name is Vlgna radlata (L)

progenltor. It may be grown using a range of crop rotation techniques because of its short growmg
season, wide range of adaptability, low water requirements, and photo insensitivity. The total covered area
by mungbean in India is 15.93lakh-lacha (39.38 lakh acres) during 2023-24 and the production was 3.74
million tonnes during 2022-23(source: www.agricoop.nic.in).The majority of countries in Seutheast Asia,
including Nepal, Sri Lanka, Bangladesh, India, and Pakistan, are growers of greengrams:

Greengram is one of the most important sources of amino acids like lysine, arginine, and leucine, valine,
which is high in vitamin B, and tryptophan besides other pulses. Sprouts of greengram ¢contain E and C
vitamins.Greengram is wealthy-in-preteinprotein rich (24 grams per 100 grams), exheary-about 2.5 times
more thancereals. It's also arebedientrichsource of carbohydrates (60. gm. per 100:gm), minerals
(3gm/100gm), fat (1 gm per 100 gm) and Fiber (1gm/100gm). Mungbean seeds centain calcium 124 mg
per 100 gm, phosphorus 326 mg per 100 gm, 1.3% fat, 7.3% iron per 100:grams, 4.1 percent Fiber, and
the calorific value is 334 kcal.Pulses (Dais)are the main sources of proteln Henpehen—hclidng-those
Y ihy-dietin the daily diet of majority
of the India’s populatlon due to thelr veqetanan eatlnq habit. Correlation measuresmeasurementbetween
other characteristics and yield are accemmedatinghelpful in choosing desirable plant types in developing
an efficient breeding strategy. Correlation coefficients measure the. degree of association between two
variables, either at the genotypic or phenotypic level. These, coefficients form the basis for selection in
breeding programs by providing information about the inherent relationships among various traits.Path
coefficient analysis is an important statistical technique that partitions the correlation coefficients into
direct and indirect effects of independent variables on'a.dependent variable. This analysis helps breeders
understand the relative importance of each trait:in influencing the dependent variable, such as grain yield.

Given the aforementioned details, the current study was conducted to evaluate genetic variability and
path analysis for yield attributing traits among.the genotypes of mungbean.

MATERIALS AND METHODS

The present investigation was carried out at the Central Research Farm [CRF] Department of Genetics

and Plant'Breeding, SHUATS, Prayagraj. The rainfall was 34.56 mm during thecrop period i.e. Zaid [2023]1”,’_,,,,/

The soil type of expetimental block was sandy loam with pH 7.5. The experimental material is comprised
of 30 genotypes along with 1 check variety (samrat) Three repIications of a randomized complete bIock

1 X 1 m plots. For this mungbean,
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recommended agronomical and plant protection practice were followed. [In order to select the best yield
givingyielding genotype in the agro climatic conditions of Prayagraj region observation were recorded for
various quantitative traits like—includingPlant height(cm), Days to 50% Flowering, Days to 50% pod
setting, days to maturity and seed index(%), harvest index(%) were recorded on plot basies, while for
traits like plant height, primary branch count, number of pods, biological yield, seed yield, and others
three plants were chosen at random and the harvest index was recorded. ]Thereafter the phenotypic
quantitate traits were compared with high yielding check varieties for varietal selection. During the study,
used genotype werementioned in (Table 1).

Table 1: List of 31 Genotypes of Greengram used in the experiment.

1C-332327 6 1C-76414
02 1C-249567 17 1C-76569
03 1C-39294 18 1C-76599
04 1C-305291 19 1C-333090
05 1C-119006 20 1C-11604
06 1C-119048 21 1C-76464
07 1C-39280 22 1C-119005
08 1C-332181 23 1C-43600
09 1C-305241 24 1C-9887
10 1C-119027 25 1C-249656
11 1C-121224 26 1C-121220
12 1C-121221 27 1C-282079
13 IC-76378 28 1C-22456
14 1C-76418 29 1C-103979
15 1C-11468 30 1C-38995
31. Samarat (Check)

2.1 Statistical Analysis
2.1.1 Genetic Analysis

Range,mean (X), standard:deviation (SD), Standard error of Mean [S.E. ()],Coefficient of variance (CV.
%), Critical Difference (CD) was calculated as per formula described by v[arious scientist.]

2.1.2 Genetiec,variability

Phenotypic coefficient of variation (PCV) and Genotypic coefficient of variation (GCV) was calculated as
per fformula prearranged by Singhand Chaudhar)ﬁ(1977), Heritability in the broad sense (h2) as suggested
by Burton and Devane (1953) and genetic advance (GA) as per the method described by Johnson et al.
(1955).
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2.1.3 Correlation coefficient analysis (r)

The correlation coefficients were determined by the degree of a character's relationship with yield as well
as among the variables that contributed to yield.The formula was used to calculate the genotypic and

phenotypic correlations coefficientbetween-genotype-and-phenotype[10].
2.1.4 Path coefficient analysis

The concept initially given by Wright[20] and later developed by Dewey and Lu[7] were used to perform
path coefficient analysis in order to figure out the indirect and direct impacts of the various characters on
yield.

RESULTS AND DISCUSSION

3.1 Variability Studies:

all the traits under study viz., days to 50% flowering, days to 50 % pod setting, days to maturity, plant
height,no of primary branches, no of clusters per plant ,no of pods per plant, no of seeds per pod, pod
length (cm), biological yield (g), seed index (g), harvest index (%), seed yield per plant (g). This
substantial variability provides a good prospect for improving traits of interest in mungbean
breedingprogrammes.h’hese findings suggest that selection based on these traits can result in significant

considered?
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and phenotypic coefficient of variance were recorded for seed index (32.54, 35.91) Similarly, the suggested after posthoc
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High estimates of heritability in broad sense were recorded for Plant height (93.84) followed by no of ngiﬁimh eV and GCV values in material and
seeds per pod (87:57), seed index (85.66), seed yield per plant (84.68), harvest index (82.14), numbers methog part

of pod per plant (77.48),and biological yield (74.38). Moderate estimates of heritability in broad sense
were recorded for no. of clusters per plant (58.05) and low heritability were recorded for days to 50 %
flowering 4(29.23).- These results were in close conformity with the findings of These findings were
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The higher genetic advance as % of Mean was recorded for seed index (63.17) followed by harvest index
(60.75)_and:Plant Height (44.59). Moderate estimate of genetic advance was recorded for Aelnumber of
pods per pod (34.88) and no pod per plant (31.56)low estimate of genetic advance as percentage of
mean was recorded for days to 50 % Flowering (2.48) days to maturity (3.42), showed similarity under
similar conditions [19].
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Table 2. Analysis of Variance (ANOVA) for:13 characters in greengram
** * Significant at 1% and 5% level of significance respectively
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Characters

Days to 50%
flowering

Days to 50% pod
setting

Days to Maturity

Plant height (cm)

Number of
primary
branches
Number of
clusters per
plant

Number of pods
per plant

Number of seeds
per pod

Pod length (cm)
Biological yield
(C)]

Seed Index

Harvest Index

Seed yield per
plant

General
Mean

49.09

58.37

75.29

43.47

2.98

7.83

20.22

10.17

6.87

21.25

3.25

37.87

6.89

Range
MIN MAX

45 52
55.67 62
72.17 79.33
27.78 64.58
2.2 4.2
5.04 11.27
14 28.8
7.07 14.33
6.23 8.27
11.47 29.67
231 4.7
18.25 63.19
4.53 10.73

3.2 Correlation Coefficient Analysis

PCV (%)

4.72

33

2.94

23.06

19.53

23.59

19.52

19.33

8.49

19.12

35.8

35.91

23.54

GCV (%)

2.55

249

221

22.34

14.11

17.97

17.18

18.09

5.69

16.49

33.13

32.54

21.66

Heritability
h2 (%)

29.23

57.04

56.44

93.84

52.22

58.05

77.48

87.57

44.96

74.38

85.66

82.14

84.68
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2.84

3.87

342

44.59

21.01

28.21

31.56

34.88

7.86

29.29

63.17

60.75

41.06



[Correlation coefficient and path analysis is a method for characteristics identifying influencing the
important dependent characteristics, such as seed yield, and they assist in developing the selection
criteria for simultaneously improving several characters and economic production.[

Highly significant positive genotypic correlation (Table 4) of seed yield per plant was recorded with seed
index (0.639) followed by harvest index (0.613), number of seed per pod (0.544) and plant height (0.314)
and Number of clusters per plant (0.246), whereas it exhibited significant negative correlation with days to
maturity(-0.1359), days to 50% pod setting(-0.1359) and days to 50% flowering(-0.0981). While highly
significant positive phenotypic correlation (Table 5) of seed yield per plant was recorded with seed index
(0.675),and followed by harvest index (0.611), number of seed per pod (0.601), number of clusters per
plant (0.373), Plant height (0.311). Whereas it exhibited significant negative correlation with days to 50%
pod setting (-0.1263), biological yield (-0.0756), days to maturity (-0.0652). [Similar finding was earlier
reported in related studies [2] [13] [14]/

3.3 Path - Coefficient Analysis

The correlation coefficient indicates only the interrelationship of the.characteristics irrespective of cause
and effect, it becomes more meaningful when the correlation coefficients.are partitioned into components
of direct and indirect effects through path analysis. Fhe—ether22All the twelvecharacteristics that were
employed in correlation studies were considered independentivariables for path analysis, with seed yield
serving as the dependent variable.[The findings are displayed in (Tables 6,7) and (Fig2,3)/

[Every component had an impact on the yield both directly and indirectly through its correlations with other
factors. Positive direct influences on seed yield per plant were recorded among all the features by Plant
Height (0.0948,0.0829), Number of primary branches per plant (0.0357,0.029), Biological yield
(0.8438,0.877), seed index (0.2114,0.2385), Harvest index (1.2186,1.198) at both genotypic and
phenotypic levels, respectively. On the other hand, negative direct influences on seed yield per plant were
recorded among all the features by Day to maturity (-0.0084, -0.0803), Number of clusters per plant (-
0.0917, -0.0002), Number of pods per plant (-0.1341, -0.0656), Pod length (-0.0421, -0.0832) at both
genotypic and phenotypic levels, respectively. Similar findings were reported in similar studies [3] [14]
[15].

Number of primary branches per plant exerted positive indirect effect viaDays to 50% flowering
(0.008,0.0067), Days to 50 % pod setting (0.0094,0.0045), Days to maturity (0.0077,0.0026), Plant height
(0.0032,0.0042), No. of clusters per plant (0.0145,0.0123), No. of pods per plant (0.0044,0.0033), Pod
length (0.0061,0.0037) at both genotypic and phenotypic levels respectively.Plant height exerted positive
indirect effect viaDays to maturity (0.0049, 0.0162), Number of primary branches per plant
(0.0084,0.0120), Number of clusters per plant (0.0162, 0.019), Number of seeds per pod

(0.0269,0.0131)Pod length (0.0038,0.0073), Seed index (0.0308,0.035), Harvest index (0.0092,0.0139)] -
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Table 4. Correlationcoefficientbetweenyieldanditsattributingtraitsin31greengramgenotypesatgenotypiclevel

Genotypic Correlation Matrix

Characters | Days to Days to | Daysto @ Plant Number Number = Number Number Pod Biological Seed
50% 50% Maturity | height of of of pods | of length yield (g) Index
flowering = pod (cm) primary clusters  per seeds (cm)

setting branches per plant per pod
plant
Days to 1 0.505** 0.274* 0.052 0.224* 0.0881 -0.0542 = -0.0882" . -0.1199 0.0638 -0.0364
50% 9
flowering

Days to 1 0.481* -

50% pod 0.0474

setting

Days to 1 0.051 0.216* 0.1237 0:0513 -0.294*  -0.1333 0.179 -0.0197

Maturity 9

Plant 1 0.0891 0.1711 -0.0946 0.283* 0.0397 0.0434 0.324*
height
(cm)

Number of 1 0.407** 0.1233 0.1133 0.1699 -0.0223 0.0492

primary

branches

Number of 1 0.360** 0.254* 0.231* 0.0428 0.323*

clusters

per plant

Number of 1 0.0573 0.0705 -0.1571 0.1967

pods per

plant

Number of 1 0.265* -0.0149 0.604**

seeds per

pod
Pod length 1 0.250* 0.260*
(cm)

Biological 1 0.0786

yield (9)

Seed 1

Index

Harvest

Index

Seed yield

per plant

0.262* 0.250* 0.263* -0.1219 0.0375 0.0549 -0.0471

“5% level of significance, 1% level of significance

Harvest
Index

-0.1606

-0.1011

-0.234*

0.0968

0.0668

0.218*

0.336**

0.376**

-0.0018

-0.727**

0.334*

Seed
yield
per

plant

-0.0981

-0.1359

-0.1359

0.314*

0.0581

0.246*

0.1366

0.544**

0.1913
-0.0147
0.639**
0.613**

1



Characters

Days to
50%
flowering
Days to
50% pod
setting
Days to
Maturity
Plant
height
(cm)
Number of
primary
branches
Number of
clusters
per plant
Number of
pods per
plant
Number of
seeds per
pod
Pod length
(cm)
Biological
yield (g)
Seed
Index
Harvest
Index
Seed yield
per plant

Days to Plant Number | Number | Number | Number
Maturity | height of of of pods of

(cm) primary | clusters per seeds

branches per plant per pod

plant

0.241* | -0.0434 0.231* 0.253* 0.164 -0.1028
0.439* | -0.1164 0.156 0.214* 0.263* -0.291*
1 0.1951 0.0881 0.1713 0.0857 @ -0.363*

1 0.1442 0.229* 0.0198 0.1583

1 0.424** 0.1135 -0.0112
1 0.373* 0.1865
1 -0.0007

1

"5% level of significance, “1% level of significance

Pod
length
(cm)

-0.1148

-0.0528

-0.2035

0.0883

0.1281

0.1116

0.0149

0.299*

Biological
yield (g)

-0.0901

-0.1194

-0.1185

-0.0673

0.0676

0.0146

-0.260*

0.085

0.1989

fTable 5. Correlation coefficient between yield and its attributing traits in 31 greengram genotypes at phenotypic level

Seed
Index

0.0587

-0.08

0.0753

0.422**

0.0934

0.415**

0.302*

0.512**

0.281*

-0.0931

1

Harvest Seed

Index yield
per
plant

0.0918 0.0341

0.0343 -0.1263

0.0665 -0.0652

0.1675 0.311*

-0.0552

0.0338

0.220* 0.373*

0.404** 0.266*

0.284* 0.601**

-0.0428  0.1488
-0.783*  -0.0756
0.420*  0.675**
1 0.611*

1
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Characters

Days to
50%
flowering
Days to
50% pod
setting
Days to
Maturity
Plant
height
(cm)
Number of
primary
branches
Number of
clusters
per plant
Number of
pods per
plant
Number of
seeds per
pod
Pod length
(cm)
Biological
yield (g)
Seed
Index
Harvest
Index

Days to
50%
flowering

0.0416

-0.0068

-0.0023

0.005

0.008

-0.0081

0.0073

0.0016

0.005
0.0538
-0.0077

-0.1957

Table 6.DirectandIndirecteffectsofyieldattributingtraitsonseedyieldatgenotypiclevel

Days to
50%
pod
setting

0.021

-0.0134

-0.004

-0.0045

0.0094

-0.0229

-0.0352

0.0022

-0.0016
0.0463
-0.0%L

-0.1232

Days to
Maturity

0.0114

-0.0064

-0.0084

0.0049

0.0077

-0.0113

-0.0069

0.0053

0.0056
0.151

-0.0042

-0.2847

Plant
height
(cm)

0.0022

0.0006

-0.0004

0.0948

0.0032

-0.0157

0.0127

-0.0051

-0.0017
0.0366

0.0686

0.1179

Genotypic Path Matrix

Number
of
primary
branches

0.0093

-0.0035

-0.0018

0.0084

0.0357

-0.0373

-0.0165

-0.0021

-0.0071
-0.0188
0.0104

0.0814

Number
of
clusters
per
plant
0.0037

-0.0033

-0.001

0.0162

0.0145

-0.0917

-0.0483

-0.0046

-0.0097
0.0361
0.0683

0.2657

Number
of pods
per
plant

-0.0023

-0.0035

-0.0004

-0.009

0.0044

-0.033

-0.1341

-0.001

-0.003
-0.1325
0.0416

0.4094

Number
of
seeds
per pod

-0.0037

0.0016

0.0025

0.0269

0.004

-0.0233

-0.0077

-0.0182

-0.0112
-0.0126
0.1277

0.4581

“5% level of significance, ~1% level of significance

Pod
length
(cm)

0.005

0.0005

0.001
1

0.003
8

0.006
1
0.0212
0.0095

0.0048

0.0421
0.210
6
0.055

0.0022

Biological
yield (g)

0.0027

-0.0007

-0.0015

0.0041

-0.0008

-0.0039

0.0211

0.0003

-0.0105
0.8438
0.0166

-0.8857

Seed
Index

-0.0015

0.0006

0.0002

0.0308

0.0018

-0.0296

-0.0264

-0.011

-0.0109

0.0664

0.2114

0.4073

Harvest
Index

-0.0067

0.0014

0.002

0.0092

0.0024

-0.02

-0.045

-0.0068

0.0001

-0.6132

0.0707

1.2186

Seed
yield
per

plant

-0.0981

-0.1359

-0.1359

0.314*

0.0581

0.246*

0.1366

0.544*

0.1913
-0.0147
0.639**

0.613*



Characters

Days to
50%
flowering
Days to
50% pod
setting
Days to
Maturity
Plant
height
(cm)
Number of
primary
branches
Number of
clusters
per plant
Number of
pods per
plant
Number of
seeds per
pod
Pod length
(cm)
Biological
yield (g)
Seed
Index
Harvest
Index

Days to

50%

flowering
-0.0046
0.0168

-0.0194

-0.0036

0.0067

-0.0001

-0.0108

-0.0056

0.0096
-0.079
0.014

0.11

Table 7. Direct and Indirect effects of yield attributing traits on seed yield at phenotypic level
Phenotypic Path Matrix

Days to
50%
pod
setting
-0.0027

0.0283

-0.0352

-0.0097

0.0045

-0.0173

-0.016

0.0044
-0.1047
-0.0191

0.0411

Days to
Maturity

-0.0011

0.0124

-0.0803

0.0162

0.0026

-0.0056

-0.0199

0.0169
-0.1039
0.018

0.0796

Plant
height
(cm)

0.0002

-0.0033

-0.0157

0.0829

0.0042

-0.0013

0.0087

-0.0073
-0.0591
0.1007

0.2006

Number
of
primary
branches
-0.0011

0.0044

-0.0071

0.012

0.029

-0.0001

-0.0074

-0.0006

-0.0107
0.0593
0.0223

-0.0662

Number
of
clusters
per plant
0.0012

0.0061

0.0137
0.01
9

0.0123

0.0002

0.0245

0.0102

0.0093
0.0128

0.0989

0.26
3

Number
of pods
per
plant
-0.0007

0.0075

-0.0069

0.0016

0.0033

-0.0001

-0.0656

-0.0012
-0.2281
0.0721

0.484

Number
of
seeds
per pod
0.0005

-0.0082

0.0291

0.0131

-0.0003

0.0548

-0.0249
0.0745
0.1222

0.3404

“5% level of significance, “1% level of significance

Pod
length
(cm)

0.0005

-0.0015

0.0163

0.0073
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'Fig 2. Genotypic path diagram for seed yield per plant
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Conclusion

In light of the results of present investigation it is concluded that among 30 genotypes of green gram on
the basis of mean performance 3 genotypes were found to be superior for seed yield per plant over check
variety Samrat viz., IC-76569, 1C-121220 and IC-119006. It is also concluded that analysis of variance
showed significant variation among different genotypes for all characters studied. In the current
investigation, traits such as harvest index, plant height, and seed index exhibited high heritability
estimates along with substantial genetic advance as a percentage of the mean and®high genotypic
coefficient of variation (GCV). Similarly, the number of seeds per pod, number of pods per plant, and seed
index displayed high heritability with moderate GCV and notable genetic advance_as a percentage of the
mean. Positive and significant correlation was observed for number of clusters: per plant, plant height,
number of seeds per pod, seed index and harvest index with seed yield per plant at genotypic level. At
genotypic level the highest positive direct effects on seed yield at genotypic level'was depicted by harvest
index, seed index, biological yield, number of primary branches per plant, days to. 50%. flowering and
plant height. This indicated that seed yield was mainly a product ofidirect and indirect effects of above
attributing characters and priority should be given to these characters during selection for improvement in
mungbean.
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