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Abstract

An experiment was conducted with 106 diverse mungbean genotypes during Kharif 2021 to assess the
variation spectrum for yield traits and to realize the associations among them at the Department of
Genetics and Plant Breeding, CCS Haryana Agricultural University, Hisar, Haryana. The result of
genetic parameters revealed that trait namely, the number of branches /plant showed high genotypic
(GCV) and phenotypic coefficients of variations (PCV). High heritability coupled with high genetic
advance was found for the traits viz., plant height, number of branches/plant and clusters/plant, number of
seeds/pod, biological yield, harvest index, 100-seed weight, and seed yield /plant indicated additive gene
effects. Character association revealed significant positive association of seed yield with the number of
clusters, pods/plant, harvest index, number of seeds/pod, biological yield/plant and 100-seed weight.
Based on yield and other morphological traits studied, the genotypes ML 1628, ML 2037, SML 1023,
MH 521, MH 560, MH 565, IPM 312-394, IPM 410-3 and EC 581523 were found superior and exhibited
sufficient diversity and can be utilized for future mungbean improvement programs.
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Introduction

Mungbean (Vigna radiata (L.) Wilczek.; 2n=22) is a native crop of the Indo-Burma region of
the Hindustan centre (Vavilov, 1935) %1, Area wise mungbean is second most important
legume crop after chickpea (Cicer arietinum) in Indian agriculture (Anonymous, 2022) Bl In
North India, it is grown in spring, summer and Kharif seasons while in South India mungbean
is grown in the Kharif and Rabi seasons, only. Being a short duration crop it can be grown as a
sole crop or as an intercrop with cotton, pigeon pea, maize, sorghum and many minor millets
for maintaining soil fertility and enhanced crop production (Maitra et al., 2021) [*7], India is the
largest producer and consumer of mungbean, accounting for about 65% of the world's acreage
and about 54% of the world's production (Anonymous, 2019) [, In the annual year of 2020-
21, India produced about 3.09 million tonnes of mungbean from about 5.13 million hectares
with average productivity of ~601 kg/ha (Anonymous, 2022) Bl It is a cheap source of easily
digestible high-quality protein (22-28%), total amino acids (21-25%), lipids (1.53-2.63%), fat
(1.0-1.5%), fibre (3.5-4.5%), ash (4-5%) and carbohydrates (59-65%) on a dry weight basis
and provides 334-344 k/cal energy (Rohilla et al., 2022) %, Moreover, mungbean seeds are
free from anti-nutritional factors such as trypsin inhibitor, phytohaemagglutinin and tannin
(Chen et al., 2003) 1. Most of the natural variation for yield traits has unintentionally been
lost in mungbean mainly due to the fact that mungbean was a crop grown on unproductive and
marginal areas. As a result, only the features that increase the likelihood of survival have
accumulated over the process of domestication. Such a reduced level of preexisting variation
has hampered mungbean improvement breeding programs based on hybridization. Hence,
under such circumstances mungbean research for genetic diversity and variability along with
the identification of resistant sources became prominently important for all kind of breeding
procedures. The knowledge of genetic advance along with heritability is useful in selective
breeding programs and the correlation coefficient is very important to conceive the association
between the yield and its contributing traits for the better selection of quantitative traits in
mungbean.
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Materials and Methods

The experimental material comprised of one hundred and six
mungbean genotypes evaluated in Randomized Block Design
with two replications at Pulses Research Farm, Department of
Genetics and Plant Breeding, CCS Haryana Agricultural
University, Hisar during Kharif 2021. Each genotype was
grown in a row of 4-meter length with row to row spacing of
30 cm and plant to plant spacing of 10 cm. All the
recommended agronomic measures were adopted to raise a
healthy crop. Observations on different quantitative characters
viz. days to 50% flowering, days to maturity, plant height,
number of branches/plant, number of pods/plant, number of
clusters/plant, number of seeds/pod, biological yield/plant,
harvest index, 100-seed weight, seed yield/plant were
recorded on five randomly selected competitive plants except
for days to 50% flowering and days to maturity where data
were recorded on plot basis.

Analysis of variance was carried out as suggested by Fisher
(1930) 19, Variability parameters (Range, PCV, GCV, h?,
GA) were computed according to Hanson et al. (1956).
Expected genetic advance (GA) was calculated by the method
suggested by Johnson et al. (1955) 4. For calculation of
correlation coefficient, variance and covariance components
were used at genotypic and phenotypic levels. Phenotypic and
genotypic correlations between all the selected traits were
estimated using the method described by Al-Jibouri et al.
(1958) [, Statistical analyses were done using R studio.

Results and Discussion

The highly significant differences among genotypes for all
these traits revealed presence of high magnitude of variability
among the genotypes studied for all the traits. The results are
presented in Table 1. Results regarding all the variability
parameters viz., phenotypic coefficient of variation (PCV),
genotypic coefficient of variation (GCV), heritability (h?) and
genetic advance as percent of mean (GAM) for all the eleven
quantitative traits have been furnished in Table 2 indicated
that there is almost perfect relation between PCV and GCV of
each character. High genotypic (GCV) and phenotypic
coefficient of variance (PCV) were observed for the number
of branches/plant (21.39 and 20.05%) and number of
clusters/plant (19.92 and 17.79%) suggesting that these
characters were under the influence of genetic control. So, the
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characters can be relied upon and simple selection can be
practiced for further improvement. While moderate for all the
remaining yield attributing traits except days to 50%
flowering and days to maturity where these were low.
Heritability refers to how much genetic variation contributes
to phenotypic variability. Estimates of broad sense heritability
was recorded almost high for all the traits & it ranged from
71.00 percent (Harvest Index) to 95.10 percent (100 seed
weight) indicating less effect of environment on these traits.
However, selection for the traits showing high heritability is
not significant because broad sense heritability is calculated
from total genetic variance which include additive, dominant
and epistatic variances. A high value of genetic advance show
that the trait is regulated by additive gene action. Thus, the
effective selection came from the combination of traits having
high heritability coupled with high genetic advance.
Characters viz., plant height, number of branches/plant,
number of clusters/plant, number of seeds/pod, biological
yield/plant, harvest index, 100-seed weight and seed
yield/plant shows high heritability coupled with high genetic
advance indicating that selection is quite effective and fruitful
for these traits. Lokesh and Lavanya (2019) [¢1 and
Muthuswamy et al. (2019) 181 also reported high heritability
with high genetic advance for the trait number of
branches/plant.

Table 1: Analysis of variance for various quantitative traits of
mungbean genotypes (Vigna radiata L.)

Mean Sum of Squares
Replication | Genotype| Error
Characters (%f: 1) | (df= 1)62) (df= 105)

Days to 50% flowering 5.15 18.22** 3.79
Days to maturity 0.11 30.36** 2.18
Number of branches per plant 4.59 1.10* 0.13
Plant height (cm) 296.70 191.84** | 20.9
Number of clusters per plant 27.82 8.65 ** 1.74
Number of pods per plant 60.55 14.20** 4.24
Number of seeds per pod 0.032 5.11* 0.32
Biological yield per plant (g) 120.70 119.29** | 33.97
Harvest Index (%) 5.69 14.47** 4.19
100 Seed weight (g) 0.23 0.49** 0.02
Seed yield per plant (g) 1.13 4.97** 0.87

**Significant (p=0.01), *Significant (p=0.05)

Table 2: Estimates for genetic parameters for different traits in mungbean genotypes (Vignaradiata L.)

Sr. No. Trait PCV (%) | GCV (%) | Heritability (h? bs) (%) Genetic advance as percent of mean (%)
1 Days to 50% flowering 7.58 6.75 79.18 12.37
2 Days to maturity 5.58 5.38 92.80 10.67
3 Number of branches per plant 21.39 20.05 87.90 38.72
4 Plant height (cm) 15.25 14.40 89.09 27.99
5 Number of clusters per plant 19.92 17.79 79.80 32.74
6 Number of pods per plant 11.76 9.84 70.05 16.96
7 Number of seeds per pod 16.03 15.53 93.73 30.95
8 Seed yield per plant (g) 16.89 15.33 82.34 28.65
9 Biological yield per plant (g) 15.49 13.10 71.52 22.82
10 Harvest Index (%) 14.22 11.98 71.00 20.97
11 100 Seed weight (g) 14.46 14.10 95.10 28.32

PCV= Phenotypic coefficient of variation, GCV= Genotypic coefficient of variation
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Correlation matrix
1
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Fig 1: Correlogram: Estimation for phenotypic (above diagonal) and genotypic (below diagonal) correlation coefficients for different traits in
mungbean (Vigna radiata) genotypes

DF: Days to 50% flowering, DM: Days to maturity, NB:
Number of branches/plant, PH: Plant height (cm), NC:
Number of clusters/plant, NP: Number of pods/plant, NS:
Number of seeds/pod, BY: Biological yield/plant (g), HI:
Harvest index (%), HSW: 100 seed weight (g), SY: Seed
yield/plant (g)

Direct selection for seed yield is a tough task due to its
complexity, dependence on multiple traits, and strong
influence of environment. Many plant traits that are highly
heritable and significantly associated with seed yield provide
an opportunity for indirect and effective yield selection. To
choose high yielding genotypes in a breeding program, it is
critical to analyze the phenotypic and genotypic correlation
for yield-related traits.

Character association studies (Fig.1 & Table 3) revealed that
at both the genotypic and phenotypic levels, number of
clusters/plant (0.73G, 0.66P), number of pods/plant (0.82G,
0.74P), 100 seed weight (0.48G, 0.45P), harvest index (0.40G,

0.32P), biological yield/plant (0.68G, 0.72P) and number of
seeds/pod (0.56G, 0.31P) were found to be significant and
positively linked with seed yield/plant. 100-seed weight was
positively correlated with number of seeds per pod (0.155),
biological yield/plant (0.193), harvest index (0.326) and seed
yield/plant (0.446). (G and P represents genotypic and
phenotypic correlations, respectively). Findings of our
research were in agreement with the results obtained by
Baisakh et al. (2016) [, Garg et al. (2017) [*3, Sunayana et al.
(2017) 4, Azam et al. (2018) [, Kumar et al. (2018) [*°],
Asari et al. (2019) B, Muthuswamy et al. (2019) [*81 Ahmad
and Belwal (2020) ™M and Singh et al. (2021) 23,

For the enhancement of the yielding capacity of mungbean,
component analysis of seed yield per plant and harvest index
revealed that superior ideotypes can be developed by
choosing the traits viz., number of clusters/plant, number of
pods/plant and number of seeds/pod.

Table 3: Type of correlations among different traits of mungbean genotypes (Vigna radiata L.)

,\Sl;. Traits Positive correlation Negative correlation
. . Number of clusters per plant, number of pods per plant, number of
1] PF Days to maturity, plant height seeds per pod, seed Bielz per plant, harvegt ind?ax, FiOO seed weight
> | DM Number of branches per plant, plant height, biological yield |Number of clusters per plant, number of pods per plant, seed yield per
per plant plant, number of seeds per pod, harvest index, 100 seed weight

3 | NB Days to maturity, plant height, days to 50% flowering Number of seeds per pod

4 | PH No. of pods per plant, biological yield per plant Harvest index, 100 seed weight

5 | NC Number of pods per plant, seed yield per plant, biological

yield per plant, number of seeds per pod

6 | NP Seed yield per plant, harvest index, 100-seed weight (g)

7 | NS | Seed yield per plant, biological yield per plant, harvest index Plant height, number of clusters per plant, MYMV

8 | BY 100-seed weight (g), seed yield per plant Harvest index

9 | HI Number of seeds per pc\;\?éizehetd(é/)leld per plant, 100-seed Days to 50% flowering, days to maturity, Plant height

10 |HSW| Seed yield per plant, biological yield per plant, harvest index Days to 50% flowerlng,pollz?]/ts’ t;)k;?]?t#;g;{tnumber of branches per

Number of clusters per plant, number of pods per plant, seed
12 | SY |yield per plant, number of seeds per pod, biological yields per Days to 50% flowering, days to maturity
plant, 100 seed weight
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Conclusion

Based on the above discussions, it is reasonable to conclude
that biological vyield/plant, harvest index, number of
clusters/plant, number of pods/plant and 100-seed weight
should be considered as important traits when selecting for
high seed yield producing genotypes. As a result, these
characteristics may be regarded significant for developing
selection criteria for improving seed yield in mungbean. The
present study's findings on genetic advance, heritability, and
variability showed potential for increasing mungbean yield
through selection using variables like the genetic coefficient
of variation, heritability, and GA. These results have
significance when creating an effective breeding programme
because breeders may employ additive gene effects,
transgressive segregation, and heterosis to increase yield
when there is enough genetic variability.

References

1. Ahmad S, Belwa V. Study of correlation and path
analysis for yield and yield attributing traits in mungbean
[Vigna radiata (L.) Wilczek]. International Journal of
Chemical Studies. 2020;8(1):2140-2143.

2. Al-Jibouri H, Miller PA, Robinson HF. Genotypic and
environmental variances and covariances in an upland
Cotton cross of interspecific origin. Agronomy Journal.
1958;50(10):633-636.

3. Anonymous. Project Coordinators Report, AICRP on
MULLaRP (Rabi Crops), 2022; IIPR, Kanpur.

4. Anonymous. Rajasthan Agricultural Statistics-At A
Glance, Commission rate of Agriculture, 2019; Jaipur,
Rajasthan.

5. Asari T, Patel BN, Patel R Patil, GB, Solanki C. Genetic
variability, correlation and path coefficient analysis of
yield and yield contributing characters in mungbean
[Vigna radiata (L.) Wilczek]. International Journal of
Chemical Studies. 2019;7(4):383-387.

6. Azam M, Hossain M, Alam M, Rahman K, Hossain M.
Genetic variability, heritability and correlation & path
analysis in mungbean [Vigna radiata (L) Wilczek].
Bangladesh  Journal of  Agricultural  Research.
2018;43(3):407-416.

7. Baisakh B, Swain SC, Panigrahi KK, Das TR,Mohanty
A. Estimation of genetic variability and character
association in micro mutant lines of greengram [Vigna
radiata (L.) Wilczek] for vyield attributes and cold
tolerance. Legume Genomics and Genetics. 2016;7(2):1-
9.

8. Chauhan YS, Douglas C, Agius P, Martin WJ,
Kristopher, Skerman A. Physiology of Mungbean and
Development of the Mungbean Crop Model. In
Proceedings of the 1st Australian Summer Grains
Conference Australia, Gold Coast, Queensland. 2010, 21-
24,

9. Chen X, Sorajjapinun W, Reiwthongchum S, Srinives P.
Identification of parental mungbean lines for production
of hybrid varieties. Chiang Mai University Journal.
2003;2:97-105.

10. Fisher R. The agreement of field experiment. Journal of
Ministry of Agriculture. Great Britain. 1930;33(1):503-
513.

11. Garg GK, Verma PK, Harikesh. Genetic variability,
correlation and path analysis in mungbean [Vigna radiata
(L)) Wilczek). Intentional Journal Current Microbial
Applied Science. 2017;6(11):2166-2173.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

~ 4308 ™~

https://www.thepharmajournal.com

Goulden JDS. The OH-vibration
carboxylic acids and  phenols.
Acta.1954;6(2):129-133.

Hanson CH, Robinson HF, Comstock RE. Biometrical
studies on yield in segregating population of Korean
lespedesa. Journal of Agronomy. 1956;48(1):268-272.
Johnson HW, Robinson HF, Comstock RE. Estimates of
genetic and environmental variability in soybeans.
Agronomy journal. 1955;47(7):314-318.

Kumar A, Sharma NK, Kumar R, Sanadya S, Sahoo S.
Correlation and path analysis for seed yield and
components traits in mungbean under arid environment.
International ~ Journal of  Chemical Studies.
2018;6(4):1679-1681.

Lokesh B, Lavanya RG. Selection strategy for Yield
Improvement in F; Generation of Greengram (Vigna
radiata (L.) Wilczek). International Journal of Current
Microbiology and Applied secience. 2019;8(09):2697-
2705.

Maitra S, Hossain A, Brestic M, Skalicky M, Ondrisik P,
Gitari H, et al. Intercropping: A Low Input Agricultural
Strategy for Food and Environmental Security.
Agronomy. 2021;11:343.

https://doi.org/10.3390/ agronomy1102034

Muthuswamy A. Jamunarani M, Ramakrishnan. Genetic
variability, character association and path analysis studies
in mungbean [Vigna radiata (L.) Wilczek]. International
Journal of Current Microbiology and Applied Sciences.
2019;8(4):1136-1146.

Pratap A, Gupta S, Basu PS, Tomar R, Dubey S, Rathore
M, et al. Towards development of climate smart
mungbean: challenges and opportunities. Genomic
Designing of Climate-Smart Pulse Crops. 2019, 235-264.
Rohilla V, Yadav RK, Poonia A, Sheoran R, Kumari G,
Shanmugavadivel PS, et al. Association Mapping for
Yield Attributing Traits and Yellow Mosaic Disease
Resistance in Mung Bean [Vigna radiata (L.) Wilczek].
Frontiers in plant science. 2022;12:170-185. 12:749439.
Doi: 10.3389/fpls.2021.749439.

Romesburg HC, Mohai P. Improving the precision of tree
height estimates. Canadian Journal of Forest Research.
1990;20(8):1246-1250.

Singh DP, Sing BB. Breeding for tolerance to abiotic
stresses in  mungbean. Journal of Food Legumes.
2011;24(2):83-90.

Singh G, Prasad BK, Kumar A, Yadav AK. Genetic
Variability, Correlation and Path Analysis in Mungbean
(Vigna radiata (L.) Wilczek). International Journal of
Agriculture Sciences. 2021;13(11):10957-10959.
Sunayana, Yadav R, Punia MS,Ravika. Genetic
divergence studies in mungbean (Vigna radiata L.
Wilczek) using morpho-physio and molecular markers to
identify drought tolerant genotypes. Indian Journal of
Genetics and Plant Breeding. 2017;77(4):574-578.
Vavilov NI. The study of the immunity of plants to
infectious diseases. Botanika Chronica. 1935;13(4):96-
168.

Vijeta Gupta, Mukesh Kumar, Vikram Singh, Lakshmi
Chaudhary, Shikha Yashveer, Ravika Sheoran, et al.
Genotype by Environment Interaction Analysis for Grain
Yield of Wheat (Triticum aestivum (L.) em. Thell)
Genotype. Agriculture. 2022;12:1002. https://doi.org/
10.3390/agriculture12071002.

frequencies of
Spectrochimica


https://www.thepharmajournal.com/

