Assessment of Genetic Diversity in Greengram (Vigna radiata L.) using

Metroglyph Analysis

ABSTRACT

Pulses like greengram are essential for sustainable agriculture and global food security due to
their high protein, complex carbohydrates, fiber, vitamins, and minerals. However, their genetic
diversity is underexplored, with existing studies mainly focusing on conventional methods.
This study aims to estimate the variability parameters for 16 quantitative characters of
greengram to classify the genotypes using Metroglyph analysis and assess genetic divergence
to identify divergent parents for future hybridization programs using 45 greengram genotypes
using Randomized Block Design replicated thrice. Among 45 genotypes of greengram on the
basis of mean performance MGG-351(12.959) followed by MGG-347(43.16 g/ha), VBN -2
(41.12 g/ha), GM-3(40.8 g/ha) and MGG-385(39.8 g/ha) were found superior for grain yield.
High GCV and PCV is recorded for Harvest Index and Number of primary branches. High
heritability coupled with genetic advance as percent of mean are recorded for number of
primary branches, harvest index (%), number of seeds per pod, biological yield per plant, seed
index, number of pods per plant, number of clusters per plant. On the basis of Metroglyph
analysis, the total index score was varied from 24 (SHAKTTI) to 38 (SIKHA) with a mean of
31.84. Among the 45 germplasm lines, the genotypes GM-3, MGG-385, SML-1663 and MGG-
371were observed as high yielder and identified for higher index score. Scatter diagram plotted
with Plant Height and Harvest Index has revealed that 5 clusters could be distinguished on the
basis of morphological variation. Cluster -1 was represented by 24 genotypes, Cluster -2 was
represented by 10 genotypes, Cluster-3 was represented by 7 genotypes, Cluster-4 was
represented by 3 genotype, Cluster -5 was represented by 1 genotype. From those complexes,
the germplasm lines, SIKHA and MGG-371 recorded high index score and fell into different

cluster, hence used as parents in hybridization for getting desirable transgressive segregants.
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INTRODUCTION

Pulses, including crops like chickpeas, lentils, dry beans, and peas, are essential for sustainable
agriculture and food security due to their high protein content and nutritional benefits (Bhatty,
2016). They improve soil fertility through nitrogen fixation, reducing the need for synthetic
fertilizers and enhancing soil health (Dwivedi et al., 2020). Pulses also serve as valuable
rotation crops, boosting productivity, suppressing weeds, and mitigating pest pressures
(McGee et al., 2019). Their deep roots aid nutrient cycling and water management,

contributing to agroecosystem efficiency (McGee et al., 2019). Pulses are vital for global food



security, offering affordable nutrition and fostering sustainability.

Greengram (Vigna radiata L.) is grown for its edible seeds, especially in Asia, Africa, and the
Americas. It holds agricultural importance due to its high nutritional content, adaptability to
diverse climates, and role in sustainable farming (Singh ef al., 2019). Rich in protein, essential
amino acids, vitamins, and minerals, green gram supports food security and nutrition
(Bhardwaj et al., 2020). It thrives in tropical and subtropical regions with warm, humid
climates and well-drained soil (Singh ef al., 2019). Its short growth cycle and nitrogen-fixing
ability enhance soil fertility and productivity, making it ideal for intercropping and crop
rotation (Bhardwaj et al., 2020).

India is the world’s largest producer of green gram, with cultivation across all states. In 2021-
22, green gram was grown on approximately 40.38 lakh hectares, yielding 31.5 lakh tonnes,
with a productivity rate of 783 kg/ha, contributing 11% to the country's total pulse production.
In the Kharif season of 2022-23, production reached 17.5 lakh tonnes from 33.37 lakh hectares
(1st advance estimates). Andhra Pradesh contributed 4.74% of national production, cultivating
0.97 lakh hectares and producing 0.83 lakh tonnes in 2021-22. For 2022-23, cultivation covered
0.08 lakh hectares, yielding 0.04 lakh tonnes with a productivity of 493 kg/ha.

Green gram displays significant genetic diversity, crucial for breeding programs aimed at
improving traits like yield, disease resistance, and stress tolerance (Singh et al., 2019).
Research focuses on utilizing molecular markers, morphological analysis, and multivariate
techniques to develop cultivars suited to specific agro-ecological conditions. This legume
enhances soil fertility through nitrogen fixation, reducing the need for synthetic fertilizers, and
serves as an excellent rotational crop in tropical and subtropical regions (Bhardwaj et al.,
2020). Its short growth cycle and adaptability to diverse soils optimize land use, improve
productivity, and help break pest cycles, reducing pesticide reliance. Additionally, green gram
is rich in protein, fiber, vitamins, and minerals, promoting digestive health and offering
numerous health benefits, including anti-inflammatory and antioxidant effects (Satheesh &
Chidambara Murthy, 2019). It’s a versatile, nutritious food option in both traditional and
modern diets.

Genetic variability is crucial for crop improvement programs, providing the basis for selecting
and breeding varieties with desirable traits. It can be analyzed through statistical parameters
like Genotypic Coefficient of Variation (GCV), Phenotypic Coefficient of Variation (PCV),
heritability, and genetic advance. GCV represents genetic variability, while PCV includes
environmental factors, with high values indicating greater potential for genetic improvement.

Heritability measures the extent of genetic influence on traits, and genetic advance estimates



the expected gain from selection. Metroglyph analysis is a graphical method for visualizing
genetic diversity, helping to classify genotypes and select diverse parents for breeding
programs. This study aims to estimate variability parameters, classify genotypes, and identify

divergent parents for hybridization using 45 genotypes of Green gram.

MATERIALS AND METHODS

The investigation was carried out during Kharif’ 2023 at the Field Experimentation Center of
the Department of Genetics and Plant Breeding, Sam Higginbottom University of Agriculture,
Technology and Sciences, Prayagraj, Uttar Pradesh. A total of 45 green gram genotypes were
sown in July using a Randomized Block Design with three replications, maintaining a row
spacing of 30 cm and plant spacing of 10 cm. The recommended agricultural practices were
followed throughout the experiment. The study focused on assessing key genetic parameters
such as heritability, correlation, path analysis, and genetic diversity, all aimed at improving

seed yield in green gram.

Table 1. List of genotypes used in this study

NO. GENOTYPES LIST NO. GENOTYPES LIST
1 MGG-347 24 MGG-295
2 VBN -2 25 PUSHA-105
3 GM-3 26 CO-8
4 MGG-385 27 VBN-3
5 MGG-351 28 SML-1663
6 MGG-348 29 LGG-460
7 KM-2 30 SM-02-103
8 RM-12-11 31 LGG-407
9 MGG-2 32 TM-96-2
10 KM-11-564 33 IPM-2-3
11 VEENA 34 WGG-42
12 IPM-205-7 35 PUSA BAISAKI
13 MGG-371 36 JALGAON781




14 Su-Urd-113 37 WGG37

15 ML-131 38 LGG-450

16 R-288-8 39 ML-131

17 SIKHA 40 SM2029

18 AMULYA 41 BM2002-4

19 SHAKTI 42 SPM 2040

20 MH421 43 RM 12-13

21 IPM-2-14 44 K-851

22 CO-7 45 SAMRAT-CHECK
23 VIRAT

RESULTS AND DISCUSSION

The analysis of variance revealed the existence of significant differences among the genotypes
for all the characters studied. Hence, the data of all the 16 characters which showed significant

differences among the entries were subjected to further statistical analysis.

Out of 45 genotypes of Greengram evaluated for various characters, all genotypes found to be
superior for seed yield per plant in MGG-347 (43.15 g), VBN -2 (41.12 g), GM-3 (40.83 g),
MGG-385 (39.86 g), MGG-351 (38.90 g), MGG-348 (38.32 g), KM-2 (38.03 g), RM-12-11
(37.18 g), MGG-2 (36.61 g), KM-11-564 (36.12 g), VEENA (34.63 g), IPM-205-7 (34.40 g)
exhibited highest seed yield per plant. And the genotypes SML-1663 (62 days) followed by
VBN -2 (63.37 days), KM-11-564 (63.67 days), LGG-407 (64 days), MH421 (64.33 days),
LGG-460 (65.17 days), MGG-351 (65.26 days), RM-12-11 (65.28 days), BM2002-4 (65.63
days), SAMRAT-CHECK (65.72 days), VEENA (66.16 days) and GM-3 (66.48 days) have
shown early maturity among 45 Greengram genotypes. The genotypes BM2002-4, RM-12-11,
MGG-351, LGG-460, MH421, LGG-407, KM-11-564, VBN -2 and SML-1663 have shown
minimum days to maturity & all the genotypes have shown maximum seed yield per plant than
Check variety (SAMRAT) used in this study. Therefore, these genotypes may be used in future
breeding programme to develop superior varieties with desirable economic traits beneficial for

mankind by creating variability by hybridization followed by selection.



A wide range of phenotypic coefficient of variation (PCV) was observed for all the traits ranged
from days to maturity (7.585) to harvest index (23.437). Higher magnitude of PCV was
recorded for harvest index (23.437), number of primary branches (22.802), while medium
magnitude of PCV is recorded for number of seeds per pod (19.396), biological yield per plant
(18.641), seed index (17.388), number of pods per plant (15.733), seed yield per plant (15.426),
number of clusters per plant (15.265), number of seeds per plant (14.367), pod length (14.26),
number of secondary branches (12.321), plant height (10.099). Lower magnitude of PCV is
recorded for number of pods per cluster (8.591), days to 50% pod setting (7.695), days to 50%
flowering (7.632), days to maturity (7.585).

A wide range of genotypic coefficient of variation (GCV) was observed for all the traits ranged
from days to maturity (4.386) to harvest index (22.234). Higher magnitude of GCV was
recorded for harvest index (22.234), number of primary branches (21.937), while medium
magnitude of GCV is recorded for number of seeds per pod (17.516), biological yield per plant
(16.201), seed index (14.932), number of pods per plant (13.87), number of clusters per plant
(13.655), seed yield per plant (11.839), number of seeds per plant (11.776), pod length (11.643),
number of secondary branches (10.582). Lower magnitude of GCV is recorded for number of
pods per cluster (8.492), plant height (8.245), days to 50% flowering (5.135), days to 50% pod
setting (5.045), days to maturity (4.386).

In light of recent advancements, the results of this study align closely with previous research
findings of Sreethy et al., 2017, Yadav et al., 2017, Sandhiya et al., 2018, Susmitha et al.,
2018, Mariyammal ef al., 2019, Anuradha et al., 2019, Vadivel et al., 2020, Tamalapakula
etal.,2021.

The perusal of the table 4 revealed the estimates of heritability (%) in broad sense for 14
characters studied, which range from days to maturity (33.435) to number of pods per cluster
(97.716). Heritability was recorded for number of pods per cluster (97.716), number of primary
branches (92.559), harvest index (90), number of seeds per pod (81.557), number of clusters
per plant (80.012), number of pods per plant (77.718), biological yield per plant (75.536),
number of secondary branches (73.772), seed index (73.742), number of seeds per plant
(67.184), pod length (66.671), plant height (66.651). Medium heritability was recorded for
seed yield per plant (58.901), days to 50% flowering (45.282), days to 50% pod setting
(42.989). Low heritability was recorded for days to maturity (33.435).



A perusal of genetic advance (table 4 ) revealed that it was Medium in harvest index (16.852).
Low estimate of genetic advance as percent of mean was recorded for plant height (9.782),
biological yield per plant (8.749), number of seeds per plant (4.063), number of primary
branches (3.758), days to maturity (3.66), days to 50% pod setting (3.147), number of
secondary branches (2.958), number of pods per plant (2.923), days to 50% flowering (2.542),
number of seeds per pod (2.428), seed yield per plant (1.831), number of clusters per plant
(1.764), pod length (1.449), number of pods per cluster (1.215), seed index (1.006).

High estimate of genetic advance as percent of mean was recorded for number of primary
branches (43.477), harvest index (43.452), number of seeds per pod (32.587), biological yield
per plant (29.006), seed index (26.414), number of pods per plant (25.189), number of clusters
per plant (25.161). Medium estimate of genetic advance as percent of mean was recorded for
number of seeds per plant (19.883), pod length (19.585), number of secondary branches
(18.724), seed yield per plant (18.717), number of pods per cluster (17.293), plant height
(13.866). Low estimate of genetic advance as percent of mean was recorded for days to 50%

flowering (7.119), days to 50% pod setting (6.814), days to maturity (5.224).

High heritability coupled with genetic advance as percent of mean are recorded for number of
primary branches, harvest index (%), number of seeds per pod, biological yield per plant, seed
index, number of pods per plant and number of clusters per plant, indicated that most likely the
heritability might be due to additive gene effect and selection may be effective in segregating

generation’s improvement of these traits.

In light of recent advancements, the results of this study align closely with previous research
findings of Patel et al., 2011, Das et al., 2015, Baishak et al., 2016, Sreethy et al., 2017,
Ramcahandra et al., 2017, Chandra et al., 2017, Sandhiya et al., 2018, Susmitha et al.,
2018, Mariyammal et al., 2019, Anuradha et al., 2019, Vadivel et al., 2020, Sineka et al.,
2021, Tamalapakula et al., 2021, Dhunde et al., 2021.

From the Metroglyph Analysis, it is revealed that maximum variability was in Plant height
(59.78-81.83) followed by Days to maturity (62-76.59), Days to 50% Flowering (31.43-39.88)
and Harvest Index (16.77-54.79). These traits thus were most variable for classificatory

analysis in Greengram.

The total index score was varied from 24 (SHAKTI) to 38 (SIKHA) with a mean of 31.84. It
indicates that germplasm lines have variations. In the present investigation, it is interesting to

note that high seed yielding genotypes were found with highest index score. Among the 45



germplasm lines, the genotypes GM-3, MGG-385, SML-1663 and MGG-371, were observed
as high yielder and identified for higher index score.

In light of recent advancements, the results of this study align closely with previous research
findings of Abbas et al., 2010, Ghulam Abbas et al., 2011, Jha et al., 2011, Sahu et al., 2014,
Hemant Sahu et al., 2014, Ahmad et al., 2019, Win et al., 2020, Lal et al., 2022.

The frequency diagram of index score for 45 greengram genotypes revealed that only one
genotype had index score 38 and 24, respectively. Eight genotypes had index score 32. The
scatter diagram revealed that 5 clusters could be distinguished on the basis of morphological

variation.

Cluster -1 was represented by 24 genotypes with Plant Height and Harvest Index
Cluster -2 was represented by 10 genotypes with Plant Height and Harvest Index
Cluster-3 was represented by 7 genotypes with Plant Height and Harvest Index
Cluster-4 was represented by 3 genotypes with Plant Height and Harvest Index

Cluster-5 was represented by 1 genotype with Plant Height and Harvest Index

Table 2. ANOVA for 16 quantitative characters of greengram (Vigna radiata L.)
genotypes

SL.No. | Source Mean Sum of Squares (MSS)

Replication | Treatment | Error




Degrees of freedom 2 44 88
1 Days to 50% flowering 12.1550 14.154** | 4.064
2 Days to 50% pod setting 10.2840 23.485%* 7.199
3 Days to maturity 40.470 47.115%* 18.794
4 Plant height 36.9720 118.432** | 16.929
5 Number of primary branches per plant 0.2420 11.076** 0.289
6 Number of secondary branches per plant | 2.6850 9.379** 0.994
7 Number of clusters per plant 0.6850 2.978%** 0.229
8 Number of pods per plant 0.8690 8.517** 0.743
9 Pod length 0.7550 2.597** 0.371
10 Number of seeds per pod 0.4830 5.494** 0.385
11 Number of pods per cluster 0.629** 1.076** 0.008
12 Number of seeds per plant 0.8960 20.199** | 2.828
13 Biological yield per plant 18.7360 79.368%** 7.734
14 Seed Index 0.2460 1.086** 0.115
15 Harvest Index 17.9550 231.329** | 8.261
16 Seed yield per plant (q/ha) 2.5140 4.961** 0.936

*and ** are Significant at 5 percent and 1 percent level of significance respectively




Table 3. Mean performance of 45 greengram genotypes for 16 characters during Kharif-2023

S No. Genotypes DFF | D50%PS DM PH | NPB | NSB | NCP | NPP PL NSPo | NPC | NSPI | BYP SI HI SYP
1 MGG-347 33.25 49.42 72.73 61 8.2 | 1398 | 518 [10.21 | 7.73 7.51 7.65 19.11 | 24.06 | 3.76 | 35.03 | 43.15
2 VBN -2 34.44 45.36 6337 | 741 | 122 | 177 | 7.79 | 11.25| 8.33 8.89 7.4 1729 | 26.92 | 4.74 | 37.63 | 41.13
3 GM-3 38.5 50.76 66.48 | 79.6 | 11.8 [ 16.95| 6.03 | 1457 | 7.01 5.07 6.27 | 20.61 | 38.98 3.6 |44.34 | 40.84
4 MGG-385 38.25 47.01 75.08 | 755 | 10.1 [ 1496 | 6.32 | 10.46 | 6.94 6.36 7.6 21.81 | 31.13 | 3.93 | 38.48 | 39.87
5 MGG-351 36.33 43.28 65.26 | 74.5 89 (1527 595 [ 8.07 | 7.95 6 7.42 1742 (23.04 ] 35 |41.27]3891
6 MGG-348 36.77 45.99 75.14 | 813 | 121 (1482 | 7.89 | 896 | 8.09 511 6.99 20 324 | 481 (4799 | 38.32
7 KM-2 39.66 46.96 7441 | 60.6 84 (1472 566 [ 13.17 | 7.81 8.14 7.75 21.9 29.6 | 3.71 | 46.66 | 38.04
8 RM-12-11 37.25 49.82 65.28 | 76.1 78 | 1413 | 7.22 | 1047 | 8.25 6.83 6.11 | 21.76 | 39.09 [ 4.35 | 42.08 | 37.19
9 MGG-2 35.1 45.9 69.42 | 76.7 55 [17.63 | 527 ([ 10.67 | 5.97 7.9 6.79 16.92 | 27.17 | 3.45 | 35.63 | 36.61
10 KM-11-564 34.6 50.57 63.67 | 72.5 12 | 1321 | 537 | 845 | 8.02 5.27 7.03 | 2291 | 26.28 5 48.32 | 36.12
11 VEENA 33.9 46.15 66.16 | 75.3 52 (1529 635 [ 10.79 | 8.74 5.94 6.63 1949 | 29.81 | 4.06 | 54.79 | 34.63
12 IPM-205-7 355 43.72 71.7 794 | 114 | 189 8.7 8.26 | 8.66 6.29 792 | 2092 | 3058 | 4.1 46.1 | 34.4
13 MGG-371 37.66 48.14 68.66 | 66.4 | 106 | 1495 | 7.14 | 1498 | 5.69 8.04 743 | 2462 | 34.6 | 454 |50.27 | 33.92
14 Su-Urd-113 34.22 43.9 735 66.6 12 | 1631 7.22 | 897 | 5.79 6.45 7.5 18.08 | 28.98 | 4.12 | 44.11 | 33.73
15 ML-131 33.33 49.73 73.16 | 67.7 77 (1785 752 | 9.41 | 5.62 6.5 6.19 17.32 | 34.89 | 3.15 | 49.49 | 33.36
16 R-288-8 36.75 52.2 72.75 | 72.8 6.2 (1561 7.81 (1052 | 7.36 7.28 7.22 1754 | 26.4 3.1 |[49.15( 333
17 SIKHA 39.88 49.87 76.59 | 8161 | 9.33 (17.13 | 801 | 146 | 7.92 9.1 6.27 19.11 | 30.27 | 4.13 | 33.45 | 33.08
18 AMULYA 37.44 46.67 71 63.63 | 82 |17.77 | 6.47 | 11.87 | 6.99 7.7 7.74 21.1 29.8 3 27.83 | 33.07
19 SHAKTI 38.44 47.34 72 609 | 534 [16.32 | 593 | 1053 | 6.57 7.1 6.22 1777 | 2287 | 29 | 20.22 | 33.07




20 MH421 | 3143 | 42 6433 | 7514 | 86 | 1326 | 76 |1293] 7.6 | 807 | 7.91 | 2081 | 206 | 4.06 | 35.98 | 3287
21 IPM-2-14 | 3344 | 4267 | 7067 |64.18 | 833 |1385( 787 | 13 | 722 | 88 | 7.6 | 2203 |2747| 456 | 4016 | 32.63
22 co-7 3811 | 4733 | 7067 |67.45| 807 | 1844 | 653 |11.73| 598 | o | 777 | 1868 | 2453 | 28 |3031] 324
23 VIRAT | 3477 | 45 69 |7184| 78 |1562| 7.4 | 1273 633 | 803 | 619 | 1742 [ 2693 | 36 |20.08] 323
24 MGG-295 | 34.62 | 4533 | 6833 | 7405| 86 |1514| 713 | 132 | 7.18 | 934 | 647 | 209 |2013] 356 |37.88 | 3204
25 | PUSHA-105 | 37.44 | 4733 | 7167 | 67.01 | 846 | 1643 | 74 |1227] 722 | 82 | 659 | 2149 | 264 | 43 |37.92 | 3185
26 co-8 371 | 4666 | 7133 | 5978 | 553 | 1398 | 653 | 1147 | 576 | 677 | 7.64 | 1606 | 2033 | 39 | 2031|3183
27 VBN-3 3043 | 48 | 7133 |6977| 8 |1812| 587 | 1167 733 | 730 | 7.06 | 2458 | 3373 | 2.83 | 16.77 | 3173
28 SML-1663 | 35.1 42 62 |7462| 92 [1778| 82 | 1393 745 | 945 | 735 | 2405 | 27.13| 4.33 | 4376 | 3167
29 LGG-460 | 3286 | 41 | 6517 | 7097 | 873 1827 | 8 |[1287| 758 | 913 | 769 | 2211 |2407| 41 |3871 (3164
30 SM-02-103 | 3444 | 4267 | 67.83 | 7242 | 807 | 182 | 647 [11.73| 656 | 857 | 6.92 | 2163 [ 28.13] 32 [20.13 [ 31.24
31 LGG-407 | 341 | 4433 | 64 |8183|1133|1399| 84 |1307| 733 | 967 | 746 | 1682 | 33 | 446 | 3898|2075
32 TM-96-2 | 3477 | 4467 | 695 |6482| 68 |1691| 6.07 | 1013 | 656 | 7.77 | 616 | 2393 | 2747 | 276 | 227 | 206
33 IPM-2-3 | 3711 | 43 | 69.33 | 6589 | 807 | 1312 | 7.93 | 1287 | 743 | 949 | 720 | 1708 | 32 | 416 |37.24 | 29.59
34 WGG-42 | 351 | 4467 | 6833 |71.17| 893 | 1409 | 82 [1433| 750 | 967 | 68 | 1665 2967 41 | 378 | 203
35 B;%SAAKI 3877 | 5027 | 7467 | 7488 | 894 | 1497 | 673 | 11.78 | 857 | 768 | 659 | 2493 |3342| 32 | 3501|2864
36 | MALCAONT 13623 | 4371 | 721 | 789 | 92 1512|807 1137 | 572 | 583 | 61 | 2013 |3652| 46 |46.21 | 2864
37 WGG37 | 3444 | 4605 | 7524 | 706 | 54 | 1345 798 | 1242 | 873 | 702 | 7.37 | 2205 |3177| 404 | 4401 | 2837
38 LGG-450 | 3542 | 4741 | 7513 | 69.86 | 6.84 | 1367 | 821 | 11.41| 836 | 647 | 7.02 | 2268 |3049| 375 | 4117 | 2821
39 ML-131 | 31.43 | 4622 | 7535 | 763 | 104 | 1455 | 6.80 | 1080 | 835 | 826 | 7.74 | 2222 |3222] 301 | 3823 [ 2821
40 SM2029 | 3425 | 4363 | 69.56 | 69.4 | 10 |13.16 | 8.63 | 1087 | 837 | 651 | 7.19 | 2267 | 20.12 | 4.26 | 37.93 | 27.86
a1 BM2002-4 | 3515 | 5124 | 6563 | 628 | 9.9 |16.28 | 7.65 | 1129 | 854 | 520 | 7.75 | 2377 | 40.06 | 3.86 | 38.45 | 27.44




42 sPM2040 | 386 | 4815 | 7493 | 622 | 74 |1508| 623 | 119 | 825 | 512 | 644 | 2088 | 381 | 3.00 | 4423 | 27.31
43 RM12-13 | 327 | 4504 | 7516 | 681 | 6.7 | 1836 | 6.13 1118 | 806 | 856 | 6.29 | 16.04 |40.04 | 4.4 |4331 | 26.99
44 K-851 3344 | 445 69 | 613 | 92 | 18 | 569 |1228] 823 | 722 | 643 | 2323 4039 335 | 4110 | 26.64
45 S(A:x;g‘g " | 35 | 425 | 6572|633 | 75 | 176 | 583 |1275| 7.66 | 647 | 622 | 1064 | 2769 | 32 |52.02 | 24.64

Mean 3571 | 4618 | 70.05 | 7055 | 864 | 158 | 7.01 |11.61| 74 | 745 | 7.03 | 2043 {3016 | 3.81 | 3878 | 9.78

Minimum | 31.43 | 41 62 |59.78| 52 [1312( 518 | 807 | 562 | 507 | 61 | 1604 [ 2013 276 | 16.77 | 24.64

R0 I aximum | 3088 | 522 | 7650 | 8183 | 122 | 180 | 87 | 1498 | 874 | 967 | 792 | 2493 | 4039| 5 | 5479 | 4315
cv 565 | 581 | 619 | 583 | 6.22 | 631 | 682 | 743 [ 823 | 833 | 13 | 823 | 922 | 891 | 741 | 080

SEm 116 | 155 25 | 238 | 031 | 058 | 028 | 05 | 035 | 036 | 005 | 097 | 161 | 02 | 166 | 056

CD at 5% 327 | 435 | 703 | 668 | 087 | 162 078 | 14 [ 099 | 101 | 015 | 273 | 451 | 055 | 466 | 157

CDat 1% 433 | 577 | 932 | 885 | 116 | 214 | 103 | 185 [ 131 | 133 | 02 | 362 | 598 | 073 | 618 | 208
Replication NS NS Ns | Ns [ Ns [ Ns [ Ns | ns | s | Ns s | ns [ ns | ons | Ns | ows
Treatment S S S s | s | s | s | s |s S S S s | s | s | s

DFF- Days to 50% Flowering, DS0%PS — Days to 50% Pod Setting, DM — Days to Maturity, PH — Plant Height, NPB — Number of Primary
Branches, NSB — Number of Secondary Branches, NCP — Number of Clusters per Plant, NPP — Number of Pods per Plant, PL - Pod Length,
NSPo — Number of Seeds per Pod, NPC — Number of Pods per Cluster, NSP1 — Number of Seeds per Plant, BYP — Biological Yield per Plant,
SI - Seed Index, HI — Harvest Index, SYP — Seed Yield per Plant



Table 4. Estimates of genetic parameters for 14 quantitative characters in greengram

S1.No. Characters GCV PCV - Genetic Genetic
(Broad Advance Advance
Sense) 5% as % of
Mean 5%

1 Days to 50% flowering 5.14 7.63 45.28 2.54 7.12

2 Days to 50% pod setting 5.05 7.70 42.99 3.15 6.81

3 Days to maturity 4.39 7.59 33.44 3.66 5.22

4 Plant height 8.25 10.10 66.65 9.78 13.87
5 Number of primary branches per plant 21.94 22.80 92.56 3.76 43.48
6 Number of secondary branches per plant 10.58 12.32 73.77 2.96 18.72
7 Number of clusters per plant 13.66 15.27 80.01 1.76 25.16
8 Number of pods per plant 13.87 15.73 77.72 2.92 25.19
9 Pod length 11.64 14.26 66.67 1.45 19.59
10 | Number of seeds per pod 17.52 19.40 81.56 2.43 32.59
11 Number of pods per cluster 8.49 8.59 97.72 1.22 17.29
12 | Number of seeds per plant 11.78 14.37 67.18 4.06 19.88
13 | Biological yield per plant 16.20 18.64 75.54 8.75 29.01
14 | Seed Index 14.93 17.39 73.74 1.01 26.41
15 | Harvest Index 22.23 23.44 90.00 16.85 43.45
16 | Seed yield per plant (q/ha) 11.84 15.43 58.90 1.83 18.72




GENETIC PARAMETERS
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Fig. 1. Bar diagram deplicting GCV, PCV, heritability and genetic advance for 16 quantitative characters of greengram



Table 5. Range variability and class intervals of 16 quantitative characters

S Character Range of Score 1 Sign Score 2 Sign Score 3 Sign
Ne- Vean Value < Value from - to Value >

1 | Days to 50% flowering 31.43-39.88 33.54 O 33.54-37.88 CP 37.88 (i)

2 | Days to 50% pod setting 41-52.2 43.38 O 43.38-48.98 b 48.98 é

3 | Days to maturity 62-76.59 66.09 O 66.09-74.01 6 74.01 {

4 | Plant height 59.78-81.83 64.27 O 64.27-76.83 O 76.83 O

5 | Number of primary branches 5.2-12.2 6.72 O 6.72-10.57 b 10.57 \:)

6 | Number of secondary branches 13.12-18.9 14.03 O 14.03-17.57 C)/ 17.57 O/

7 | Number of clusters per plant 5.18-8.7 6.01 O 6.01-8.01 O 8.01 O

8 | Number of pods per plant 8.07-14.98 9.92 O 9.92-13.29 ® 13.29 O

9 | Pod length 5.62-8.74 6.47 O 6.47-8.33 Q- 8.33 Q-

10 | Number of seeds per pod 5.07-9.67 6.10 O 6.1-8.8 e 8.80 O

11 | Number of pods per cluster 6.1-7.92 6.43 O 6.43-7.62 O 7.62 O_

12 | Number of seeds per plant 16.04-24.93 17.84 O 17.84-23.03 e 23.03 _O

13 | Biological yield per plant 20.13-40.39 25.02 O 25.02-35.31 b 35.31 J)

14 | Seed Index 2.76-5 3.21 Q 3.21-4.41 6 4.41 6




15

Harvest Index

16.77-54.79

30.00

30-47.56

47.56

16

Seed yield per plant

7.4-12.96

8.50

OO

8.5-11.07

| O

11.07




Table 6. Mean and index scores for yield and yield-contributing characters in greengram

Score

30
35

37
35

26
35
33
32
30
30
31

37
36
31

29

31

38
30
24
27

30
33
28

SYP | Total Index

HI

SI

BYP

NSPI

NPC

NSPo

PL

NPP

NCP

NPB | NSB

PH

DM

D50%PS

DFF

Genotypes

MGG-347

VBN -2

GM-3
MGG-385

MGG-351

MGG-348

KM-2

RM-12-11

MGG-2

-11-564
VEENA
IPM-205-7

MGG-371

Su-Urd-113

ML-131

R-288-8

SIKHA
AMULYA

SHAKTI

MH421

IPM-2-14

CO-7

VIRAT

No.

1

8

10
11

12
13

14
15
16
17
18
19
20
21

22
23
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Table 7. Classification of 45 genotypes into five complexes in scattered diagram

Complex Name of complex No. of Name of lines Range and average
lines score
| Higher plant height with higher 24 VBN -2, GM-3, MGG-385, MGG-351, 26.00-38.00 (33.00)
harvest index MGG-348, RM -12-11, MGG-2, KM-
11-564, IPM-205-7, R-288-8, SIKHA,
MH421, CO-7, MGG-295, SML-1663,
LGG-460, LGG-407, WGG-42, PUSA
BAISAKI, JALGAON781, WGG37,
LGG-450, ML-131 and SM2029
11 Lower plant height with lower 10 MGG-347, KM-2, Su-Urd-113, IPM-2- 30.00-34.00 (31.70)
harvest index 14, PUSHA-105, IPM-2-3, BM2002-4,
SPM 2040, RM 12-13 and K-851
I Lower plant height with moderate 7 AMULYA, SHAKTI, VIRAT, CO-8, 24.00-32.00 (28.42)
harvest index VBN-3, SM-02-103 and TM-96-2
IV Lower plant height with higher 3 MGG-371, ML-131 and SAMRAT- 29.00-36.00 (31.33)
harvest index CHECK
\4 Higher plant height with very high 1 VEENA 31.00

harvest index
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Fig. 2. Scatter diagram of Metroglyph Analysis
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Fig. 3. Frequency diagram of index score for 45 greengram genotypes

CONCLUSION

From present investigation, it is concluded that among 45 genotypes of Greengram on the basis

of mean performance MGG-351(12.959) followed by MGG-347(43.16 g/ha), VBN -2 (41.12



g/ha), GM-3(40.8 g/ha) and MGG-385(39.8 g/ha) were found superior for grain yield. High
GCV and PCV is recorded for Harvest Index Number of primary branches. High heritability
coupled with genetic advance as percent of mean are recorded for number of primary branches,
harvest index (%), number of seeds per pod, biological yield per plant, seed index, number of
pods per plant, number of clusters per plant. On the basis of Metroglyph analysis, the total
index score varied from 24 (SHAKTI) to 38 (SIKHA) with a mean of 31.84. Among the 45
germplasm lines, the genotypes GM-3, MGG-385, SML-1663 and MGG-371were observed as
high yielder and identified for higher index score. Scatter diagram plotted with plant height and
harvest index has revealed that 5 clusters could be distinguished on the basis of morphological
variation. Cluster -1 was represented by 24 genotypes, Cluster -2 was represented by 10
genotypes, Cluster-3 was represented by 7 genotypes, Cluster-4 was represented by 3 genotype,
Cluster -5 was represented by 1 genotype. From those complexes, the germplasm lines, SIKHA
and MGG-371 recorded high index score and fell into different cluster, hence used as parents

in hybridization for getting desirable transgressive segregants.
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