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ABSTRACT: Production potential of mung bean isgreatly reduced due to abiotic stress like drought. The
optimum temperatures for germination of this crop is 25 to 30°C. The temperature is of key importance
for plant development, influencing the rate of photosynthesis, flowering and even pod setting or grain
filling. High temperature stress during ger mination and flowering and drought and salinity stressesduring
entire life cycle of crop cause considerable yield losses in mung bean. Global warming is posing a great
threat to the modern agriculture .Due to abrupt increase in environmental temperature; production of
majority of the crops including mung bean is adversely affected. This is aggravating the problem of
farming community increasing their demand for mung bean varieties resistant to various abiotic stresses.
Many breeding programmes have been initiated to develop drought tolerant/ resistant varieties in mung
bean. This experiment was conducted at Research Farm, Tirhut College of Agriculture, Dhali,
Muzaffarpur, Bihar with 24 mung bean genotypes during the summer of 2019 in Randomized Block
Design with three replications and 16 characters. The Analysis of variance (ANOVA) was found highly
significant variation among the genotypes for all the characters. The higher estimation of PCV and GCV
both were found in these characters viz, number of primary branches per plant, number of secondary
branches per plant, biological yield per plant (g), and grain yield per plant (g). The indicating lesser
influence of environment in expression of the character hence selection for these traits may be effective.
The characters viz, number of primary branches per plant, number of secondary branches per plant,
grain yield per plant(g), biological yield per plant(g), harvest index(%), number of pods per plant, main
shoot length(cm), 100-seed weight(g) and number of clusters per plant observed high heritability with high
genetic advance as percent of the mean. The genotypes SML 1825, VGG 17-040, MH 1451, Pusa M 19-42,
and VGG 17-015 producing higher grain yield per plant are high yielding and well-perfor ming genotypes.
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INTRODUCTION intercrop throughout much of the country because of its

drought tolerance and nitrogen-fixing soil fertilization

Mung bean (Vigna radiata L. Wilczek) belongs to the
sub-family Papilionaceae of family Fabaceae of the
order Leguminales. Mung bean is native to India and
central Asia. It is a highly self-pollinated crop having
somatic chromosome number 2n = 2x = 22 and a
genome size of 579 Mb (Shiv et al., 2017). Mung bean
is one of the most useful cropsin most Asian countries
like India, China, and Pakistan and also, most of the
sub-tropical and tropical pieces of the world. It is under
cultivation throughout the plains and up to 6000 feet
elevation on the Himalayasin India.

Mung bean is aso called green gram, mung bean,
golden gram, mash bean and green soy. Mung bean is a
great wellspring easily digestible protein with low
flatulence which supplements the staple rice diet in
Asia They are aso used cooked (in soups, rice
flavoring, and broths) or canned. Mung is also used as a
green manure crop. It is widely grown in monoculture
in dry and semi-dry regions, as well as being used as an
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to improve the yield of the next crop (Wang et al.,
2018). The optimum temperatures for germination are
25 to 30°C. Since the temperature is of key importance
for plant development, influencing the rate of
photosynthesis, flowering and even pod setting or grain
filling. High temperature stress during germination and
flowering, and drought & salinity stresses during entire
life cycle of crop cause considerable yield losses in
mung bean (Goswamy and Panwar 2014).

Mung bean is amajor pulse crop of India, which can be
grown from arid to humid tropic, and semi-area
locations. India contributes around 45 percent of the
total world mung bean production among pulse crops.
Mung bean occupied area, production, productivity
4.30 (mha), 2.46(mt), 572(kg/ha) in India; 0.169(mha),
0.118(mt), 700(kg/ha) in Bihar; and 0.023(mha),

0.017(mt), 750(kg/ha) in  Muzaffarpur  (Bihar)
respectively (DES 2018-19). In recent years, there has
14(2): 00-00(2022) a1
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been a sharp decline in the production of pulses in
India. The major limiting factor for pulses production
and productivity in our country is the non-availability
of high-yielding varieties that can tolerate
environmental fluctuations to a great extent and other
limiting factors are poor management practices, lack of
disease and pest resistant varieties etc. Hence, it is the
need of the hour to breed HYV of various pulse crops
including mung bean which are tolerant to abiotic
stresses especially to drought condition. Considering
the above fact, the present investigation was undertaken
with the objective to determine the genetic variability of
mung bean for yield and yield contributing traits.

MATERIAL AND METHODS

The experiment was conducted at the "Research Farm
of Tirhut College of Agriculture, Dholi, Muzaffarpur,
Bihar" during the summer of 2019. The experimental
materials comprised of 23 genotypes viz. OBGG 102,
IPM 604-1, VGG 17-045, PusaBM-8, Samrat, VGG 17-
040, HUM 12, IPM 610-2, SML 1831, OBGG 101,
IPM 02-3, VGG 17-038, TRCRM-147, VGG 17-
015WBSM  48-5, MH 1344, Pusa M 19-42, MH
1451, IPM 205-7, SKNM-1608, SML 1825, IPM 701-
4, and Pusa M 19-41 along with one national check
HUM-16 (Malaviya Jankalyani) were grown on 13"
March 2019 in a "Randomized Block Design" with
three replications. Each genotype in each replication
has sown the seeds in 6 rows per plot of 3.0 m length,
adopting a spacing of 30 cm between rows and 10 cm
between the plants. Two non-experimental border rows
were sown on each side of the block. Thinning of
seedlings was carried out after 10 days of sowing by
keeping one seedling per hill. The recommended

cultural practices were adopted in respect of irrigation,
weeding and fertilization. The field selected for the
experiment is uniform with typical medium soil having
medium fertility. Geographically "Research Farm of
Tirhut College of Agriculture, Dholi” is located at
between latitude of 25.980'N and longitude of 85.670E
at 51.8 m above mean sealevel.

The observation days to first flowering, days to 50%
flowering and days to maturity were recorded on aplot
basis and the rest of the observations like Plant height
(cm), Main shoot length (cm), Number of primary
branches per plant, Number of secondary branches per
plant, Number of cluster per plant, Number of pods per
cluster, Number of pods per plant, Pod length (cm),
Biological yield per plant (g), Number of grains per
pod, 100 -seed weight (g), Harvest- index (%), and
Grain yield per plant (g) recorded on five competitive
plants from each plot were randomly selected.

The mean value is measured by dividing the totals by
the corresponding number of observations of each
character. Analysis of variance was estimated by
following the standard procedures. The PCV and GCV
were calculated as per the method suggested by Burton
(1952), whereas Heritability and expected genetic
advance were estimated according to Johnson et al.
(1955); Allard (1960). Heritability in broad sense (h? b)
was calculated as per Burton and Vane (1953).

RESULTSAND DISCUSSION

All the characters are found highly significant mean
sum of squares due to genotype, indicating the presence
of sufficient genetic variability among the genotypesin
the experiment.

Table 1: Analysisof variance (ANOVA) for all the morphological characters of 24.

Replications Genotypes Error
Char acter e&f =2) (df :yzps) (df = 46)

1 Days to First flowering 0.54 8.31** 0.59
2. Days to 50% flowering 0.87 9.80** 0.61
3. Days to maturity 0.79 8.12** 0.92
4. Plant height (cm) 3.96 51.98** 3.54
5. Main shoot length (cm) 0.43 58.74** 3.23
6. Number of primary branches per plant 0.02 2.84** 0.14
7. Number of secondary branches per plant 0.01 1.08** 0.05
8. Number of cluster per plant 0.32 1.36** 0.19
9. Number of pods per cluster 0.53 0.33** 0.13
10. Number of pods per plant 1.25 29.82** 3.55
11 Pod length (cm) 0.63 1.07** 0.21
12. Biological yield per plant (g) 17.46 223.46** 12.29
13. Number of grains per pod 0.91 2.73** 0.44
14. 100 -seed weight (g) 0.01 1.29** 0.04
15. Harvest- index (%) 2.55 72.51** 3.99
16. Grain yield per plant(g) 0.41 11.29** 0.83

** Sgnificant of P=0.01

The existence of genetic variation is a basic necessity
for the evolution of any species. The information on the
amount of genetic variability present in the genotype
with respect to important traits is considered a priority
for direct improvement in the concerned species. The
variability for yield and its components that we can see,
measure and study is the ultimate result of the
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variability in the genetic constitution of the individuals.
The selection program depends primarily upon the
magnitude of the heritable portion of variability.
Heritability estimate provides information on the
transmission of character from the parent to progeny
and are used to predict genetic advance under selection
so that breeders are used to predict genetic gain and
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able to anticipate improvement for different types
which, in turn, intensifies selection of various
genotypes. This is further substantiated by Johnson et
a. (1955) who found that heritability estimates in
association with genetic advance are much useful for
selection than heritability alone.

The above result of the present study, corroborates with
earlier results of Muthuswamy et al. (2019); Kumar et
al. (2019); Mehandi et al. (2018); Ghimire et al. (2018);
Sushmithargj et al. (2018); Azam et al. (2018);
Govardhan et al. (2018); Baisskh et al. (2016);
Jeberson et al. (2017) indicating the presence of
sufficient variability among the evaluated genotype for
the traits under consideration.

The SML 1825 genotype produced higher grain yield
per plant(g) followed by VGG 17- 040, MH 1451, Pusa
M 19-42, and VGG 17-015 the remaining genotypes
producing lesser grain yield in respect of these
genotypes. In this regard, the most desirable genotypes
were HUM 12, Samrat, and VGG 17-038, for early first
flowering; for early 50% flowering VGG 17-038, VGG
17-015, Samrat, HUM 12, and TRCRM-147; for plant
height Pusa BM-8, Pusa M 19-42, and SML 1825, have
longer stature. For longer main shoot length Pusa BM-
8, WBSM 48-5, SKNM- 1608, Pusa M 19-42, and Pusa

M 19-41; For maximum number of primary branches
per plant VGG 17-040, OBGG 101, SML 1831, IPM
02-3, and Pusa BM-8; For maximum number of
secondary branches per plant OBGG 101, Pusa BM-8,
IPM 02-3, Pusa M 19-41, and VGG 17- 045; For
maximum number of clusters per plant SML 1825,
OBGG 101, SML 1831, IPM 701-4, and VGG 17-040;
For maximum number of pods per cluster WBSM 48-5,
OBGG 101, SKNM- 1608, and IPM 610-2; For
maximum number of pods per plant SML 1825, OBGG
101, IPM 02- 3, WBSM 48-5, and IPM 701-4; For
larger pod length SML 1825, and TRCRM-147; For
maximum biological yield per plant(g) SML 1825,
VGG 17-040, Pusa M 19-42, WBSM 48-5, and VGG
17-015; For number of grains per pod WBSM 48-5,
MH 1451, VGG 17-045, Pusa M 19-42, and MH 1344;
For 100- seed weight(g) TRCRM-147, VGG 17-015,
HUM 12, Pusa BM-8, and OBGG 101; For harvest
index in percent MH 1344, Samrat.

The genotypes SML 1825, VGG 17-040, MH 1451,
PusaM 19-42, and VGG 17-015.

Producing higher grain yield per plant are more suitable
and well performing genotypes. That can be cultivated
as a variety of this environment during summer season.

Table 2: Mean performance of 24 genotypes of mung bean for sixteen different morphological characters.

Sr.

St | Genotypes | DFF | DPF | DM | PH | MSL | NPB | NSB [ NCP | NPC | NPP | PL | BYP [ NGP | SW | HI | GY
1 OlBg;G 4000 | 4500 | 6333 | 4257 | 3513 | 280 | 220 | 520 | 390 | 1862 | 581 | 3214 | 773 | 520 | 2252 | 7.8
2. | 1PM 6041 | 4033 | 4467 | 6467 | 2053 | 2320 | 180 | 147 | 527 | 340 | 1673 | 535 | 2175 | 867 | 547 | 3319 | 721
3 VG§517' 3867 | 4300 | 6267 | 3500 | 2673 | 273 | 230 | 420 | 373 | 1460 | 653 | 2254 | 1020 | 507 | 3383 | 754
a. | PUSBM | 5733 | 4233 | 6367 | 45.97 | 3830 | 340 | 283 | 527 | 327 | 1717 | 624 | 3060 | 913 | 560 | 27.72 | 8.44
5. | Sama | 3600 | 4167 | 6133 | 3423 | 2687 | 257 | 220 | 420 | 350 | 1445 | 587 | 1319 | 7.33 | 430 | 3456 | 45
6. VGO(jOﬂ' 3800 | 4367 | 66.00 | 4090 | 32.87 | 467 | 227 | 540 | 360 | 1865 | 6.00 | 3869 | 880 | 527 | 2833 | 10.96
7. | HUM 12 | 3533 | 4167 | 6167 | 3867 | 2027 | 1567 | 137 | 473 | 400 | 1675 | 707 | 2580 | 780 | 607 | 2957 | 7.64
8. | IPM 610-2 | 38.00 | 43.00 | 6400 | 3397 | 2647 | 247 | 153 | 420 | 420 | 1764 | 598 | 2116 | 853 | 410 | 2617 | 551
9. | SML 1831 | 39.00 | 4433 | 66.33 | 4010 | 3157 | 367 | 197 | 547 | 360 | 1908 | 631 | 3344 | 727 | 503 | 17.87 | 599
10 | OBC | 3733 | 4233 | 6100 | 3013 | 3170 | 447 | 327 | 613 | 427 | 2272 | 611 | 2791 | 813 | 560 | 3038 | 8.44
T | 1PM 023 | 3867 | 4300 | 6333 | 3683 | 2937 | 363 | 260 | 533 | 367 | 2071 | 683 | 2853 | 767 | 533 | 9.9 | 847
12 V%(gsﬂ' 36.00 | 4133 | 6200 | 3250 | 2500 | 160 | 127 | 427 | 353 | 1300 | 666 | 1380 | 747 | 483 | 3398 | 471
13, TRﬁR?M‘ 37.00 | 4200 | 6367 | 3510 | 2567 | 1.80 | 140 | 500 | 320 | 1567 | 760 | 2684 | 793 | 6.73 | 2879 | 766
. | YOOI | ar67 | ar33 | 6267 | 3057 | 3010 | 240 | 147 | 493 | 393 | 17.75 | 708 | 3369 | 867 | 623 | 2651 | 892
15, W42,S5M 4133 | 4767 | 6700 | 4237 | 3743 | 167 | 127 | 500 | 447 | 2068 | 675 | 3584 | 1047 | 383 | 2233 | 7.93
6. | MH 1344 | 37.00 | 4233 | 64.00 | 3450 | 27.23 | 198 | 157 | 447 | 353 | 1439 | 664 | 1607 | 953 | 540 | 4095 | 651
. | PN | 3800 | 4267 | 6367 | 4327 | 3607 | 173 | 137 | 500 | 403 | 1889 | 727 | 3629 | 993 | 550 | 2849 | 1030
18, | MH 1451 | 3800 | 4233 | 6333 | 3723 | 2943 | 107 | 104 | 447 | 410 | 1693 | 7.27 | 3281 | 1033 | 560 | 3190 | 1044
19. | 1PM 2057 | 38.67 | 4333 | 6367 | 3320 | 2643 | 177 | 117 | 380 | 3.73 | 1283 | 642 | 1851 | 893 | 517 | 3406 | 628
20 | SKNM- | 3800 | 4267 | 6400 | 4267 | 37.13 | 193 | 127 | 513 | 427 | 1984 | 693 | 2427 | 820 | 457 | 2032 | 7.0
21 | SML 1825 | 4267 | 4867 | 67.00 | 4347 | 3513 | 253 | 200 | 647 | 387 | 2508 | 782 | 4689 | 913 | 523 | 2561 | 1202
22. | IPM 701-4 | 39.00 | 4367 | 6367 | 33.97 | 3227 | 107 | 108 | 540 | 393 | 2015 | 6.71 | 2582 | 9.27 | 453 | 32.77 | 841
23 | PSM 5700 | 4200 | 6233 | 3460 | 3607 | 180 | 233 | 393 | 347 | 1207 | 685 | 1679 | 887 | 503 | 3435 | 578
2. H‘(JNMC')le 3800 | 4333 | 6200 | 29.60 | 3193 | 270 | 173 | 413 | 353 | 1449 | 683 | 1681 | 800 | 477 | 3282 | 551
Mean | 3821 | 4325 | 6363 | 36.07 | 30.88 | 239 | 179 | 489 | 379 | 1749 | 6:63 | 2667 | 867 | 517 | 2982 | 765

SE+x | 045 | 045 | 055 | 109 | 104 | 022 | 013 | 025 | 021 | 109 | 027 | 202 | 038 | 042 | 115 | 053
CD.(5%) | 127 | 129 | 158 | 310 | 295 | 062 | 037 | 072 | 059 | 310 | 077 | 576 | 109 | 034 | 328 | 150
CV.(%) | 203 | 181 | 151 | 495 | 582 | 1567 | 1265 | 901 | 955 | 1078 | 7.07 | 1345 | 7.66 | 398 | 6.70 | 119

Note : DFF = Daysto First flowering, DPF = Days to 50% flowering, DM = Days to maturity, PH = Plant height (cm), MSL = Main shoot length (cm), NPB =
Number of primary branches per plant, NSB = Number of secondary branches per plant , NCP = Number of cluster per plant, NPC = Number of pods per
cluster, NPP = Number of pods per plant, PL= Pod length (cm), BY P= Biological yield per plant (g), NGP = Number of grains per pod, SW = 100 -seed weight

(9), HI = Harvest- index (%), GY = Grain yield per plant(g).
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The number of primary branches per plant (42.61%) are
highest estimated for PCV followed by number of
secondary branches per plant, biological yield per plant
(9), grain yield per plant (g) and number of pods per
plant are found higher estimation ( >20%) of PCV. The
number of primary branches per plant (39.62%) are
highest estimated for GCV followed by number of
secondary branches per plant, biological yield per plant
(9) and grain yield per plant (g) are found higher
estimation (>20%) of GCV.

Plant breeding is the application of the genetic
variability available in the breeding material for various
characters to change the genetic architecture of plantsin
order to develop improved germplasm possessing a
higher economic yield and value than the existing one.
Genetic variability is the raw material on which
selection acts to bring out improvement in the genetic
architecture of the plant.

The PCV were higher than the GCV indication of the
lesser influence of environmental effect over these
characters and the effectiveness of selection based on
phenotypic value for grain yield and yield contributing
traits. Similar results were observed by Muthuswamy et
al. (2019); Sushmithargj et al. (2018); Govardhan et al.
(2018); Aher et al. (2018); Ghimire et al. (2018); Azam
et al. (2018).

The characters 100-seed weight (g) (90.80%)
estimation of highest heritability in broad sense
followed by number of secondary branches per plant,
number of primary branches per plant, main shoot
length(cm), biological yield per plant (g), harvest index
(%), days to 50% flowering, plant height (cm), days to
first flowering, grain yield per plant (g), days to
maturity, number of pods per plant, number of clusters
per plant, and number of grains per pod were estimated

high heritability(> 60%). The characters number of
primary branches per plant, number of secondary
branches per plant, biological yield per plant (g), grain
yield per plant (g), harvest index (%), humber of pods
per plant, main shoot length (cm), 100-seed weight (Q)
and number of clusters per plant exhibiting high
estimates (>20%) of genetic advance as percent of the
mean.

Heritability estimates in broad sense aone are not atrue
indicator of the effectiveness of selection. Heritability is
used to predict genetic advance under selection so that
breeders are used to predict genetic gain and able to
anticipate improvement for different types and
intensities of selection. Heritability estimate provides
information on the transmission of character from the
parent to the progeny. Heritability (hz(bs)) and genetic
advance in percent of mean as direct selection
parameters provide an index of transmissibility of traits.
Such estimates facilitate evaluation of hereditary and
environmental effects in phenotypic variation and thus
aid in selection.

The characters number of primary branches per plant,
number of secondary branches per plant, grain yield per
plant(g), biological yield per plant(g), harvest index(%),
number of pods per plant, main shoot length(cm), 100-
seed weight(g) and number of clusters per plant, was
recorded high estimate of heritability coupled with high
genetic advance are indicating may be presence of
additive gene effect and similar results were observed
by Kumar et al. (2019); Muthuswamy et al. (2019);
Mehandi et al. (2018); Govardhan et al. (2018);
Sushmithargj et al. (2018); Azam et al. (2018); Chandra
et al. (2017); Payasi (2015); Rahim et al. (2010); Raturi
et al. (2015).

Table 3: Genotypic (6%g) and phenotypic variance (6°p) and other genetic parametersfor all the
mor phological character in mung bean.

. .| Genotypic | Phenotypic o Genetic Genetic
(\3/2?;%22: P\I;Z?g)qlcpéc coeffigi ent coeffigient of Hegrtggljllty Advance | advanceas
Sr. No. Character (@%9) (@) of Variance| Variance Sense (h?) (GA)at | per centof

(Gev) (PCV) 5% Mean
1. Days to First flowering 2.57 3.17 4.20 4.66 81.10 2.98 7.79
2. Days to 50% flowering 3.06 3.68 4.05 4.43 83.30 3.29 7.61
3. Days to maturity 2.40 3.32 244 2.87 72.30 2.71 4.26
4. Plant height (cm) 16.15 19.69 10.56 11.66 82.00 7.50 19.69
5. Main shoot length (cm) 18.50 21.74 13.93 15.10 85.10 8.18 26.48
6. |[Number of primary branches per plant 0.90 1.04 39.62 42.61 86.50 1.82 75.90
7. | Number of Secg?gni'y branches per 0.34 0.40 282 35.17 87.10 113 63.08
8. Number of cluster per plant 0.39 0.58 12.75 15.61 66.70 1.05 21.45
9. Number of pods per cluster 0.07 0.20 6.92 11.79 34.40 0.32 8.37
10. Number of pods per plant 8.76 12.31 16.92 20.06 71.10 5.14 29.40
11. Pod length (cm) 0.29 0.51 8.08 10.74 56.60 0.83 12.52
12. Biological yield per plant (q) 70.39 82.68 31.45 34.09 85.10 15.95 50.78
13. Number of grains per pod 0.76 121 10.09 12.66 63.40 1.43 16.55
14. 100 -seed weight (g) 0.42 0.46 12.48 13.10 90.80 1.27 24.50
15. Harvest- index (%) 22.84 26.83 16.03 17.37 85.10 9.08 30.46
16. Grain yield per plant(g) 3.49 432 24.42 27.19 80.70 3.46 45.18

CONCLUSION

The analysis of variance were highly significant for all
the characters under study, indicating the presence of
considerable genetic variation in the experimental
material.
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Wide ranges of variation (phenotypic & genotypic)
were observed in the experimental material for al the
traits under study. The phenotypic variance was found
higher than the corresponding genotypic variances for
all the traits under study. This may be due to the non-
genetic factor which played an important role in the
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manifestation of these characters.

The highest estimated of heritability in broad sense was
recorded for characters 100-seed weight(g), number of
secondary branches per plant, number of primary
branches per plant, main shoot length(cm), biological
yield per plant(g), harvest index(%), days to 50%
flowering, plant height(cm), days to first flowering,
grain yield per plant(g), days to maturity, number of
pods per plant, number of clusters per plant and number
of grains per pod exhibited high heritability (>60%) was
estimated. The moderate heritability (>30 to <60%) was
estimated for pod length (cm) (56.60%) and number of
pods per cluster (34.40%) while the low heritability
(<30%) was not estimated in any character.

The high genetic advance was observed for number of
primary branches per plant, number of secondary
branches per plant, biological yield per plant(g), grain
yield per plant(g), harvest index(%), number of pods
per plant, main shoot length(cm), 100-seed weight(g),
and number of clusters per plant.

The high heritability coupled with high genetic advance
for primary branches per plant, number of secondary
branches per plant, biologica yield per plant(g), grain
yield per plant(g), harvest index(%), number of pods per
plant, main shoot length(cm), 100-seed weight(g), and
number of clusters per plant indicating may be presence
of additive gene effects and selection will be effective
for suchtraits.

In the coming days world will witness more
fluctuations in environmental condition will global
warming and further aggravating problem in
agricultural production. Due to depletion of water table
and scanty rainfall during peak water regquirement
period, major crop growing areas face water scarcity
which adversely affects overall crop production
creating drought like situation. Hence, future challenges
in agricultural production will be to identify heat
tolerant varieties for mitigating the abioic stresses.
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