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Abstract 

In the present investigation, variability induced by gamma rays and Ethyl methane sulphonate (EMS) for different 

quantitative traits viz., plant height, days to 50% flowering, cluster/ plant, pods/plant, seeds / pod, 100-seed weight (g) and 

yield/plant (g) was studied in M3 generation of green gram (Vigna radiata L. Wilczek). A significant shift in mean values in 

the positive direction was observed for all the quantitative traits studied. Estimate of genetic parameters (genotypic 

coefficient of variation, heritability and genetic advance) for the yield and its components were higher than the control in M3 

generation. The increased genetic variance in the treated material is a reliable indication of the effects of mutagens. 
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Introduction 

Grain legumes are the chief source of protein and 

dietary amino acids for men and farm animals. Green gram 

belongs to order Leguminosae and family Papllionoideae 

that is composed of more than 200 species that are native 

to the warm regions. Vigna is closely related to Phaseolus, 

which is composed of more than 20 species, a number of 

species previously placed in Phaseolus are now placed in 

Vigna. Green gram it is botanically recognized as Vigna 

radiata (L), (Wilczek, 1954; Verd court, 1970).  It is an 

important pulse crop and narrow genetic diversity, which 

basic cause for its failure in achieving raised yield levels. 

Because, green gram is being a self-pollinated crop and 

flower drop (Ramanujan, 1978). Species is lagging behind 

than that of cereals and other legumes. Genetic variability 

is the basic requirement for making progress in crop 

breeding (Appalaswamy and Reddy, 2004). But creation of 

variability in green gram is difficult through hybridization  

 

in order to improve yield and other polygenic characters 

artificial induction variability by mutation breeding can be 

effectively utilized can generate new variability and it has 

been recognized as a valuable supplement to conventional 

breeding in crop improvement (Odeigah et al., 1998; 

Deepalakshmi and Anandakumar, 2004; Khan and Wani, 

2005). How it is physical and chemical mutagen is one 

method to create genetic variation resulting in new 

varieties with better characters. Since, it is being a highly 

self- pollinated crop, which ideally suited for mutation 

breeding with high propability altering and improving any 

morphological or quality characters (Singh and Singh, 

2001). In this connection, the present study was 

investigated to improve the quantitative traits of green 

gram Vamban -2 with effect of gamma rays and EMS 

mutagens through mutagenesis by means of induced 

genetic variability. 
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Materials and Methods 

The experiment was carried out in the Department 

of Botany, Annamalai University, Annamalai Nagar. The 

one variety of green grams namely, Vamban-2 was 

selected to study with effect of Physical and Chemical 

mutagen to analyze M3 generation. The physical mutagens 

namely, gamma rays and chemical mutagen namely, ethyl 

methane sulphonate were used for inducing mutation. Five 

sets of hundred well-matured seeds of green gram were 

subjected for gamma irradiation. These sets of seeds 

treated with 20, 40, 60, 80 and 100 kR of gamma rays. 

Irradiation was accomplished in Sugarcane Breeding 

Institute (ICAR) at Coimbatore, India. The labeled Cobalt 

(60Co) was used for source of gamma rays. EMS (Ethyl 

methane sulphonate) (CH2 SO2 O C2H5). The Chemical 

was obtained from Himedia laboratory, Mumbai, India 

having a dosimetry/half-life period is 30 hrs with a 

molecular weight is 124.16 and density is 1.20. Prepare the 

solution of EMS corresponding to the required 

concentration in distilled water. The volume of solution 

was about three times that of the volume of seeds.  The 

seeds were pre-soaked in distilled water for three hours. 

After removing the excess moisture, the seed were soaked 

in the chemical solution in the following concentrations; 

(%) 0.02, 0.04, 0.06, 0.08 and 0.1 for three hrs at room 

temperature (28 2°C) with a intermittent shaking. After 

treatment, the seeds were washed thoroughly with distilled 

water for eight to ten times and then the seed were sown in 

the field for 3 replications. Untreated dry seeds were pre-

soaked in distilled water for 6 hrs used as the control. 

Treated and control seeds were sown in field as 

randomized block design for three replication to rise M1 

and M2 generation. 

The bulked seeds from individual treatment of M2 

generation were used for rising the M3 generation. The M3 

generation was grown with three replications of 

randomized block design. Biometric observations were 

recorded and individual plant data were used for statistical 

analysis in order to asses extends of induced variation. 

Significant differences were identified using the least 

significance difference estimated from the error mean 

square and tabulated values at the 5% level of significance. 

Parameters estimated were the phenotypic co-efficient of 

variation (PCV), genotypic co-efficient of variation 

(GCV), broad-sense heritability (h2) and expected genetic 

advance (GA). The estimate of the expected genetic 

advance as percentage of the mean values were assumed 

and computed by the formula Johnson et al. (1955). 

GA = KPv
Pv

Gv
  

Gv  = Genotypic variance; Pv  = Phenotypic variance  

K = Selection differential 2.06 at 5% level 

Result and Discussion  

There was a significant increase the mean in 

different vital traits for all the mutagenic treatments over 

the control in M3 generation (Table 1). EMS treatments 

were more effective and increasing the mean values and 

genetic variability than gamma rays. The highest mean 

performances were noted in 0.06% of EMS followed by 

60kR of gamma rays. All the treatments were effective in 

widening the range more towards lateness. The number of 

days to 50% flowering had a wide range in EMS and 

Gamma rays.  The mutagenic effects were showed decline 

the days to 50% flowering at 0.06% EMS (27.63  1.12) 

and 60 kR gamma rays (28.54  1.63) than other 

treatment and control 35.96  1.55). It is evident from due  
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Table 1. Mean performance of green gram in relation to different concentration of gamma rays and EMS in M3 generation 

 

 

 

Table 2. Genetic parameters for various quantitative traits in M3 generation of green gram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

table (1) that the increase in mean seed yield per plant was 

to an increase in the mean performance of other yield-

contributing traits. Including pods per plant, 100 seed 

weight. The mean values of the number of pods per plant 

in treated populations differed from the control in M3 

generations. EMS treatments were found to be more 

effective in quantitative characters with regards to 

variability analysis. More number of pods were exhibited 

Mutagens 

Dose/conc. 

Plant height Days to first 

flower 

Cluster per 

plant 

Pods per 

plant 

Seeds per 

pod 

Seed yield 

per plant 

(g) 

100 seed 

Weight (g) 

Control 46.54 ± 1.25 35.96± 1.55 10.74 ±0.63 22.54±1.4 6.50±0.21 6.51±0.12 4.26 ± 0.25 

Gamma rays 

40 kR 
48.24 ± 0.63 33.85 ±1.96 12.41 ± 0.56 23.56±1.15 8.15±0.24 7.22±0.22 4.36 ± 0.21 

60  kR 52.34 ± 0.85 28.54 ±1.63 13.63 ± 0.45 24.52 ± 0.85 8.27 ±0.25 8.14±0.31 4.65 ± 0.24 

80  kR 43.41 ± 0.63 30.85 ±1.96 9.54 ± 0.63 20.36 ± 1.21 6.80 ±0.21 6.10 ±0.11 4.39 ± 0.23 

EMS 0.04% 47.96 ± 0.45 34.96 ±1.85 11.32 ± 0.25 23.96 ± 2.14 7.36 ±0.25 7.16 ±0.22 4.32 ± 0.15 

0.06% 52.41 ± 0.65 27.63 ±1.12 14.85 ± 0.41 25.85 ± 1.63 8.38 ±0.26 8.51 ±0.30 4.69 ± 0.19 

0.08% 45.54 ± 0.54 32.52 ±1.63 10.63 ± 0.23 22.63 ± 0.52 6.31 ±0.21 7.00 ±0.18 4.19 ± 0.18 

SE= 1.5300 

SED=2.1765 

1.2430 

1.6533 

1.8965 

2.7654 

1.4562 

2.4376 

1.3421 

1.4562 

1.1654 

2.0976 

1.0789 

1.0456 

Traits  Mutagens Dose/conc. 

 Gamma rays  (kR) EMS (%) 

 

 40 60 80 0.04 0.06 0.08 

Plant height (cm) GCV 12.57 15.64 13.52 13.29 17.25 12.36 

H2 42.43 64.21 41.38 53.47 74.39 48.41 

GA 11.41 13.33 12.20 16.22 17.77 13.66 

GA (%) 37.22 54.26 31.57 39.20 58.31 32.68 

Days to first flower GCV 17.33 24.68 15.39 18.56 25.72 16.45 

 H2 42.64 52.56 40.00 43.64 61.40 41.53 

 GA 15.10 19.10 14.23 17.30 20.37 22.50 

 GA (%) 40.92 47.64 32.84 42.16 48.00 39.38 

Cluster per plant GCV 17.49 22.20 17.29 18.65 23.76 18.54 

 H2 52.54 69.76 51.87 53.55 72.64 53.29 

 GA 16.86 20.14 15.74 17.34 72.53 53.54 

 GA (%) 41.32 45.65 32.98 39.98 49.55 40.39 

Pods per plant GCV 14.61 18.28 19.53 18.30 19.25 16.42 

 H2 53.45 65.68 52.59 50.43 68.75 49.59 

 GA 14.34 16.26 13.40 16.24 17.28 13.70 

 GA (%) 49.93 55.49 58.72 50.84 59.50 53.83 

Seeds per pod GCV 18.61 20.56 16.20 19.46 21.73 17.49 

 H2 45.61 62.87 40.45 46.40 64.86 41.59 

 GA 15.29 20.40 13.78 15.62 21.74 14.69 

 GA (%) 39.72 59.75 48.80 40.49 60.62 50.55 

Seed yield per plant (g) GCV 21.29 25.88 19.70 22.63 26.62 20.70 

 H2 48.30 61.31 45.54 49.46 62.19 48.68 

 GA 11.08 16.42 11.34 12.67 17.82 11.38 

 GA (%) 42.61 54.80 39.41 44.59 56.71 40.49 

100 seed weight (g) GCV 19.47 23.56 18.99 20.58 24.79 19.50 

 H2 48.94 55.64 42.94 49.67 58.59 43.85 

 GA 16.94 18.54 13.53 17.92 19.34 14.62 

 GA (%) 47,59 61.64 40.72 48.52 62.65 41.98 

Protein content (%) GCV 17.47 21.59 17.30 19.36 23.47 18.63 

 H2 34.37 54.72 39.38 40.97 56.88 41.45 

 GA 7.94 6.30 5.10 8.22 10.88 8.23 

 GA (%) 23.92 24.23 17.98 25.65 40.8 23.95 
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in EMS 0.06% (25±1.63) followed by 60 kR of gamma 

rays (24.52±0.85). It was somewhat higher than the control 

(22.54±1.14). The results evidence that number of pods per 

plant exhibited highly significant and positive correlation 

coefficient with seed yield (g) consistently in treated plants 

in (8.5g±0.3) EMS 0.06% than control (6.51g 0.12). On 

the other hand table (2), the phenotypic and genotypic 

coefficients of variation, heritability and genetic advance 

increased in this variety after the mutagenic treatments. 

The increase in the phenotypic coefficient of variation and 

the genetic parameters was higher with 0.06% EMS 

treatment. All the mutagenic dose/ concentrations showed 

high degree of heritability of almost all quantitative traits 

studied, as compared to the control. The maximum 

heritability was noted in 60kR of gamma rays and 0.06% 

of EMS.  

Genetic variability is the basis for plant breeding 

and mutation induction has been used to create variation 

for utilization in crop improvement (Ignacimuthu and 

Babu, 1988). Radiations have been used successfully to 

induce useful mutations for plant breeding (Brady, 1982; 

Micke et al., 1985) .Induced mutation breeding procedures 

in the recent past has successfully been used for the 

improvement of various pulse crops (Singh and Singh, 

2001). In M3 generation a significant improvement was 

achieved with their mutagenic treatments when compared 

to M1 and M2 generation. A gradual enhancement was 

observed in both mutagenic agents. The quantitative mean 

performance was increased in EMS (0.06%) followed by 

gamma rays (60kR) due to stimulatory effect of mutagens.  

The development of early maturing genotypes in any crop 

primarily depends upon the reduction of days to 50% 

flowering (Jabeen and Mirza, 2004). In the present study, it 

is evident that the higher mutagen doses of 60kR and 

0.06% EMS reduced the days to 50% flowering to a greater 

extent than the lower doses of mutagens for M3 generation. 

Genetic improvement in the expression of quantitative 

character is dependent upon having germplasm with a 

range of control of genetic variability for the trait under 

consideration. However, doubt exists about limited range 

of genetic variability in mungbean (Gupta et al., 2004). 

Hence, this context, deals assessment of the variability, 

heritability and genetic advance for quantitative traits of 

Mungbean association among genotype coefficient of 

variation (GCV), phenotypic coefficient of variation 

(PCV), heritability (h2) and genetic advance (GA) to good 

criteria for selection in crop improvement programme.  

The observed variability is a combined measure of 

genetic and environmental causes. Whereas heritability 

may give useful indication for relative value of selection 

among the materials in hand (Singh et al., 1998).In the 

present study some of the characters showed low genetic 

advance with high heritability. Combination of high 

heritability with low genetic advance is indicative of non-

additive gene action (Manimaran and Raveendran, 2004). 

In conclusion in this present investigation, phenotypic and 

genotypic coefficient of variation, heritability and genetic 

advance were more significantly varied in 60kR of gamma 

rays and 0.06% of EMS. The  EMS was more efficient and 

provided higher mean values in quantitative traits than that 

of gamma rays because they form adducts with 

nucleotides, causing them to mispair with their 

complementary bases thus, introducing the base changes of 

replication results in high point mutational densities with 

only low levels of chromosome breaks that would causes 

aneuploidy. An overview of the results indicates that 

additional genetic variability could be generated for seed 

yield and yield components. Hence, genetic improvements 
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may be achieved through judicious selection in the 

mutagenesis populations of green gram.  
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