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Induced Mutations In Vigna radiata (L.) Wilczek

Abstract
In present investigation an attempt was made to induce mutation with mutagens namely Ethyl Methane Sulphonate (EMS), Sodium azide (SA) and Gamma Radiation (GR) 
were studied in M2 generation of Vigna radiata (L.) Wilczek Cultivar-Naval to study different morphological mutations. The results indicated induction of a wide spectrum of 
morphological mutations in cultivar-Naval. The frequency of morphological mutations was variated and significant in mutagenic treatments. The cultivar-Naval was found 
to be more sensitive to EMS, SA and GR.
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Objectives

To study the functional, technological and physio-chemical analysis of 
FVR flour.

Introduction

Mutagenesis has played an important role in improvement of mungbean. 
So, far many cultivars have been developed following induced mutagenesis 
[1,2]. Different types of mutations reported in mungbean for high yield, biotic 
and abiotic stress tolerance and other agriculture importance. Mungbean is 
demandable crops which give rise more yields in short duration. The maturity 
and durability can be changed through mutation breeding. The growth phases 
of the plant from seedling, vegetative and reproductive to maturity stages can 
be altered or changed by mutagens. The mutations were also of academic 
interest and can be used in genetic study. Mutagenesis altered the desirable 
and undesirable changes [3,4].

In the present investigation an attempt was made to induce mutation 
in Vigna radiata (L.) Wilczek Cultivar-Naval and study the spectrum and 
frequency of morphological changes.

Materials and Methods
Seeds of Vigna radiata (L.) Wilczek Cultivar-Naval Mutants were obtained 

in M1 generation. The dry and healthy seeds were selected for the study 
with moisture content 9-10%. Seeds were selected from Ethyl Methane 
Sulphonate, Sodium Azide (Chemical Mutagens) and Gamma Radiation 
(Physical Mutagen) with different concentrations (10, 15 and 20 mM from 
the EMS; 2, 3 and 4mM from the SA and 250 Gy, 350 Gy and 450 Gy from 
Gamma Radiation. irradiated from BARC Mumbai [5]. The control in the form 
of untreated seeds was used for sowing for comparison. The 25-30 plant seeds 
in 3 replications were sowed to obtain M2 generation. The seeds were sowed 
with RBD method. Morphological mutants were isolated in M2 generation and 
classified on the basis of morphological parts affected and frequency was 
estimated (Figure 1). 
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Figure 1. Support Breastfeeding.

Results and Discussion

Leaf variations observed

Variegated leaf mutations were observed in EMS- 10, 15 & 20 mM and 
SA- 4 mM. The frequency this mutation was 6.20%. These mutants showed 
the unequal length and size of leaf than normal trifoliate leaf. Terminal leaf 
different shape (oval) mutation was found in all mutagenic treatment except 
GR- 350 & 450 Gy. The frequency of these mutations was 14.65%. Irregular 
leaves with terminal leaf of plant was small, dissected or irregular curved 
shaped than normal trifoliate leaf. These leaf mutations were found in all 
mutagenic treatments. The frequency of these mutations was 31.99%. Highest 
frequency of these mutants was observed in EMS- 15 mM dose. Broad leaves 
with big in size and shaped than normal leaf. The colour of leaf was dark green. 
This mutation was very rare and found only in GR- 450 Gy. The frequency 
was 2%. Leaf of the mutant with dark purple leaf vein and also showed dark 
purple petiole. They showed different leaf characteristics than normal with 
green vein. The leaf was medium to broad in size and shape. The frequency 
was this mutant was 2%. This mutant was found in GR- 350 Gy. Dark Green 
leaf colour mutant was found in EMS- 20 mM, SA-2 mM and SA- 4 mM. The 
leaf colour of this mutant was dark green than normal trifoliate leaf colour. The 
few plants produced seeds, while few were without seeds and having normal 
flowering. The frequency of this mutant was 1.41%. Quadrafoliate mutant 
leaf was 15.11%. This mutant had four leaflets instead of three. The leaflets 
were different in shaped and arranged on irregular positions. This mutant 
was different in height and produced normal flowers and pods. This mutant 
was found in all mutagenic treatments except GR- 350 & GR- 450 Gy. Tiny 
leaves of mutants were small than normal trifoliate leaf. The mutant produced 
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Sr. No DOSE
Leaf morphological mutations

A B C D E F G H I J K L M N
1 Control (Nil) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 EMS- 10 mM 1.20 0.40 1.60 0.00 0.00 0.00 0.40 0.00 0.00 0.00 0.40 0.00 0.00 0.00
3 EMS- 15 mM 1.34 1.34 7.34 0.00 0.00 0.00 2.67 0.00 0.00 0.00 0.00 1.34 0.67 0.67
4 EMS- 20 mM 1.43 3.81 3.81 0.00 0.00 0.48 0.48 2.86 0.96 0.48 0.00 0.00 0.00 0.00
5 SA- 2 mM 0.00 1.12 2.23 0.00 0.00 0.37 0.74 0.00 0.74 0.00 0.00 0.74 0.00 0.00
6 SA- 3 mM 0.00 1.06 4.74 0.00 0.00 0.00 2.64 0.00 1.06 0.00 0.00 0.00 0.00 0.00
7 SA- 4 mM 2.23 3.34 6.12 0.00 0.00 0.56 3.89 1.12 2.78 0.00 0.56 0.00 0.00 0.00
8 GR- 250 Gy 0.00 3.58 2.15 0.00 0.00 0.00 4.29 0.00 0.72 0.00 0.00 0.00 0.00 0.00
9 GR- 350 Gy 0.00 0.00 2.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00

10 GR- 450 Gy 0.00 0.00 2.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
A-Variegated leaf Mutant, B-Terminal Leaf Diff. Shape(Oval), C-Irregular Leaves, D-Broad Leaves, E-Leaf Vein Dark Purple, F-Dark Green Leaf Colour, G-Quadrafoliate 
Leaf, H-Tiny leaf Mutant, I-Bifoliate, J-Heart Shape Terminal Leaf, K-Unifoliate, L-Curly Leaf, M-Pentafoliate Leaf, N-Dissected Terminal Leaf.

Table 1: Spectrum and Frequency % of Leaf variations observed in M2 generation.

Sr. No Plant habit
Treatments

EMS- 10 
mM

EMS- 15 
mM

EMS- 20 
mM SA- 2 mM SA- 3 mM SA- 4 mM GR- 250 

Gy
GR- 350 

Gy
GR- 450 

Gy Total Frequency %

1 Dwarf Mutants 0.08 0.33 0.19 0.15 0.53 0.22 0.14 0.60 0.20 23.48

2 Spreading Mutants 0.80 0.50 0.70 0.70 0.40 0.70 0.80 0.40 0.60 66.44

3 Tall Mutant 0.10 0.20 0.10 0.10 0.10 0.10 0.10 0.00 0.20 9.39

Table 2: Spectrum and Frequency % of Plant Morphology observed in M2 generation.

more leaves with green colour. The plant height was dwarf and medium. 
The frequency of this mutant was 3.98%. EMS- 20 mM and SA- 4 mM were 
produced this mutant. Bifoliate leaf mutant has two leaflets instead of three 
and directly arised from main branch. The frequency of this mutant was 6.26%. 
This mutant was found in EMS- 20 mM, SA- 2, 3, 4 mM and GR- 250 Gy. Heart 
shape terminal leaflet mutant was found only in EMS- 20 mM. This mutant was 
medium growth, height and produced normal flowers and pods. The terminal 
leaflet of mutant was heart shaped and side leaflet were different shape or 
rounded shape. The frequency of this mutant was 0.48%. Unifoliate leaf was 
directly arised from main axis of cotyledonary leaf. This mutant was found in 
EMS- 10 mM, SA- 4 mM and GR- 350 Gy. The frequency of this mutant was 
2.96%. Curly leaf mutant was found in EMS- 15 mM and SA- 2 mM. Frequency 
of this mutant was 2.08%. Leaf was green in colour and curly, rough surface of 
leaf. Margin of leaf was serrate. Pentafoliate leaf with five leaflets was arised 
from axis of cotyledonary leaf. The frequency of this mutant was 0.67% and 
found in EMS- 15 mM. This mutant was irregular mutant and some leaves 
were broad, leaflets were different shaped. Small narrow, medium lanceolate 
leaflets were found. The leaves were green to pale green in colour. Plants 
with normal flowering and pod formation. Dissected leaf mutant with dissected 
leaflet of terminal or side. Plant with green leaf, dwarf to medium height and 

less number of pods. Frequency of this mutant was 0.67% and found in EMS- 
15 mM (Table 1). 

Plant Morphology observed

Dwarf Mutant showed overall decrease in height of the plant as compared 
to control. Plant height ranged from 30 to 32 cm. as compared 40 to 45 cm. in 
control. Branches of such plants were shorter. The mutants showed decreased 
yield as compared to control. Dwarf mutants were observed in all mutagenic 
treatments. The frequency of this mutant was 23.48%. Spreading mutant was 
medium plant height ranged from 35 to 45 cm. plant branches were spread 
around main axis. Some plant showed more leaves and branches, few were 
less pods. The branches were shortened. Generally, the pods were small to 
medium in size. This type of mutant was found in all mutagenic treatments. 
The frequency of this mutant was 66.44%. Tall mutant was tall and showed 
increased height over the control. This type of mutant was observed in the 
M1 & M2 progeny of Mungbean Cultivar- Naval raised from all the treatments 
except 350 Gy from GR. The height of plants ranged from 46 to 60 or more 
than 60 cm. stem of plant thick, leaves were broad, more flowering and 
pods (Table 2). Highest frequency (0.2%) of tall mutant was observed in 
EMS- 15 mM & GR- 450 Gy dose while, lowest frequency was recorded in 
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Figure 2. Treatments of plant habit.
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other mutagenic treatments 0.1%. Similar kind of results were obtained by 
[6,7]. However, in present investigation some distinct morphological mutants 
affecting leaf, inflorescence and plant habit were noticed and the hereditary 
characters of mutants were noted as in M1 generation were observed in M2 
generation (Figure 2).

Conclusion

The experimental study showed significant variation in M2 family. Number 
of morphological and leaf mutation per 100 M2 plants and average frequency 
of mutants were lower as compared to number of morphological and leaf 
mutation per 100 M1 family and were segregating in M2 generation. It can be 
concluded that EMS and SA treatment were more effective in segregating leaf 
and morphological mutants in M2 generation as compared to GR. 
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