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Abstract 

The study was carried out to induce genetic variability in cowpea variety Vamban 2 through chemical 

mutagen ethyl methane sulphonate (EMS). Totally eight treatments viz., 10, 20, 30, 40, 50, 60, 70 and 80 

mM were engaged. The LD50 values for the mutagen were worked out based on observations recorded on 

seed germination, root length and shoot length under laboratory conditions. The M1 generation was raised 

under field conditions to study different parameters such as plant height at maturity, germination of 

seeds, pollen fertility, number of branches per plant, number of pods per plant, number of seeds per pod, 

100 seed weight and single plant yield. The results showed that the increasing concentrations of EMS had 

negative correlation with phenotypic expression and yield characters. 
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Introduction 

Cowpea (Vigna unguiculata (L.) Walp) is an important pulse crop belongs to the family 

Fabaceae and subfamily of Papillnoideae. Cowpea is grown as catch crop, mulch crop, 

intercrop, mixed crop and green manure crop. Its quick growth, rapid ground cover and 

nitrogen fixing ability have made it an essential component of sustainable agriculture in 

marginal lands. It is an important multipurpose grain legume extensively cultivated in arid and 

semiarid tropics. It is good source of protein (20-25 %), which is enriched by amino acids like 

lysine and tryptophan. It is very nutritious with free metabolites or other toxins (Kay, 1979). 

Mutation breeding has become increasingly popular in recent times as an effective tool for 

crop improvement. In order to improve yield and other polygenic characters, mutation 

breeding should be effectively utilized. This crop a lacks proper male sterile system 

commercially utilized for hybridization. The aim is to create variation in cowpea through 

chemical mutagens with following objectives:  

 To induce genetic variability in cowpea through chemical mutagenesis  

 To fix LD50 value for chemical mutagens (Ethyl Methane Sulphonate )  

 To analyze the sensitivity of the different morphological traits to the mutagens  

 To study the extent of genetic variability in M1 generation. 

 

Materials and Methods 

The promising cowpea variety namely VBN 2 (Vamban 2) constitutes the biological material 

for this study. The chemical mutagen, Ethyl Methane Sulphonate were used at different 

concentration to induce mutagenesis and their concentrations of EMS ranging from 10, 20, 30, 

40, 50, 60, 70 and 80 mM with 10mM interval were used initially to fix LD50 value.  

A total of 1440 well matured healthy seeds were subjected to the mutagenic treatment. The 

seeds were soaked in the distilled water for five to six hours at room temperature (28±2°C) 

prior to treatment. Then the seeds soaked in the freshly prepared aqueous solution which about 

three times that of volume of seeds with corresponding concentrations of EMS viz., 10, 20, 30, 

40, 50, 60, 70, 80 mM for six hours at room temperature (28±2°C) with an hour of intermittent 

shaking. The pH of aqueous solution was 7. The untreated seeds soaked in water were used as 

control. 

A total of 540 seeds along with the control were sown in the tray with three replications in lab 

condition. The seedling injury was recorded from the seedling under controlled conditions. 

Seven days after sowing, the germination percentage, shoot length and root length were 

recorded in each and every seedling. A total of 900 seeds were sown in the field along with the 

control in Randomized Block Design with three replications.  
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Based on the LD50 value the treatment doses were selected for 

conducting field study with controls. All the M1 plants were 

harvested separately and biometrical observations were 

recorded. 

 

Result and Discussion 

Determination of LD50 of mutagens  

Probit analysis was carried out using seed germination values 

in VBN 2 variety to determine the Lethal Dose50 (LD50). 

Based on probit analysis, the expected LD50 observed value in 

VBN 2 was 50.11 mM in EMS 

 

Effect of mutagens in M1 generation under laboratory 

condition 

Shoot length  

The shoot length ranged from 25.8 to 4.3 cm in EMS 

treatments. In chemical mutagenic treatments, shoot length 

was low at 4.3 and 6.5 cm respectively. The percent reduction 

has been ranged from 12.4 to 83.3 in EMS treatment and the 

trend observed was regular with continuous reduction for 

mean shoot length, when the dose level increased.  

 

Root length  

In all the EMS treatments, the mean root length recorded was 

lesser than their respective control. The mean root length 

ranged from 3.7 to 12.4 cm treatments. The lowest mean root 

length was observed in seeds treated with 80 mM EMS. The 

percent reduction ranged from 4.8 (10 mM) to 70.2 (80 mM) 

in EMS treatment. 

 

Effect of mutagens in M1 generation under field condition 
Effects of the chemical mutagen EMS on individual traits and 

in combination on different traits of the variety VBN 2 were 

studied. All the quantitative traits studied in M1 differed 

significantly from each other. The data of different traits 

recorded on the surviving plants of treated generation are 

presented as below.  

 

Germination per cent 
The response of the genotype VBN 2 for EMS treatments in 

relation to germination percentage was studied. The data was 

analysed after arc sine transformation. All the treatments 

revealed a dose dependent negative linear relationship 

between dose and germination percentage. The germination 

percentage ranged from 92.4 to 27.2 for EMS treatment. 

 

Plant height: Maximum plant height of 56.5 cm was 

recorded in untreated control. The per cent reduction in plant 

height at maturity due to EMS treatment varied from 0.7 to 

17.4 and it showed declining trend. 

 

Number of branches per plant 

The number of branches per plant was less in EMS than the 

respective controls. In EMS, the percent reduction ranged 

from 11.9 to 69.5. In all the treatments, it shows a declining 

trend with increasing doses of mutagens. 

 

Number of pods per plant 

The number of pods per plant for EMS VBN 2 population 

ranged from 7.1 to 16.9 and the percent reduction ranged from 

2.9 to 18.0. In all the treatments, the mean number of pods per 

plant showed declining trend with increasing doses of 

mutagens.  

 

 

Number of seeds per pod  

The minimum number of seeds per pod of 8.1 was recorded in 

80 mM EMS treatment. The per cent reduction in number of 

seeds per pod due to EMS treatment varied from 8.1 to 13.8.  

 

Hundred seed weight  

The hundred seed weight for EMS VBN 2 population ranged 

from 85.2 to 100.0 per cent over control.  

 

Single plant yield 

The single plant yield for EMS VBN 2 population ranged 

from 55.7 to 100.0 per cent over control. In all the treatments, 

the mean number of plant yield showed a declining trend with 

increasing doses of mutagens. 

 

 
 

Plots of l og doses versus probits for calculation of LD50 of EMS in 

cowpea 

 
Treatments 

(mM) 

Germination 

percentage 

Percent over 

control 

Percent 

reduction 

Control 92.4 100.0 - 

10 83.9 90.8 9.2 

20 74.3 80.4 19.6 

30 63.8 69.0 31.0 

40 58.1 62.8 37.2 

50 52.3 56.6 43.4 

60 41.9 45.3 54.7 

70 35.4 38.3 61.7 

80 27.2 29.4 70.6 

Mean 58.8 

SE 7.36 

 

 
 

Field view of M1 generation 
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Treating seeds with various concentration of mutagen 

 

 
 

Effect of EMS under laboratory condition 

 

References  

1. Adekola OF, Oluleye F. Induction of Genetic variation in 

cowpea [Vigna unguiculata (L.) Walp.] By gamma 

radiation. Asian J. Pl. Sci. 2007; 6(5):869-873.  

2. Chaturvedi S, Gautam RB, Sharma RP. Mutagenic 

effects of gamma rays, EMS and NMU in (Vigna mungo 

(L.) Hepper). Pulse Crop Newsl. 1983; 3:10-12  

3. Dhanavel D, Pavadai P, Mullainathan L, Mohana D, Raju 

G, Girija M et al. Effectiveness and efficiency of 

chemical mutagens in Cowpea [Vigna unguiculata (L.) 

Walp.]. Afr. J. Biotech, 2008; 7:4116-4117.  

4. Girija M, Dhanavel D. Mutagenic Effectiveness and 

Efficiency of Gamma Rays Ethyl Methane Sulphonate 

and Their Combined Treatments in Cowpea [Vigna 

unguiculata (L.) Walp]. Global J. of Molecular Sci., 

2009; 4(2):68-75.  

5. Konzak CF, Nilan RA, Wagner J, Foster RJ. Efficient 

chemical mutagenesis in the use of induced mutations in 

plant breeding. Rad. Bot. 1965; 5:49-70.  

6. Khan S, Al-Qurainy F. Mutagenic Effect of Sodium 

Azide on Seed Germination of Eruca sativa (L.). 

Australian Journal of Basic and Applied Sciences, 2009. 

7. Lawhale AD. Note on genetic variability in quantitative 

characters of cowpea in the M3 generation. Indian J 

Agric. Sci. 1982; 52(1):22-23.  

8. Mensah JK, Akomeah PA, Ekpekurede EO. Gamma 

irradiation induced variation of yield parameters in 

cowpea (Vigna unguiculata (L.) Walp.). Global Journal 

of Pure Applied Science 2005; 11(3):327-330.  

9. Nair R, Mehta AK. Induced genetic variability in cowpea 

(Vigna unguiculata (L.) Walp) var. Pusa Komal. The 

Bioscan. 2014; 9(2):829-833. 49  

10. Ojomo O, Cheda A. Induced mutations in cowpea [Vigna 

unguiculata (L.) Walp] mutation spectrum and rates. 

Ghana J. Sci. 1975; 15:155-158.  

11. Ojomo O, Cheda A. Mitotic events and some disorders 

induced in cowpeas by ionizing radiation. Radiat. Bot, 

1971; II:375-381.  

12. Ojehomon OO. Flowering, fruit production, and 

abscission in cowpea, Vigna unguiculata (L.) Walp. J.W. 

Afr. Sci. Assoc. 1968; 13:227-234.  

13. Owais WM, Kleinhofs A. Metabolic activation of the 

mutagen azide in biological systems. Mutation Research. 

1988; 197:313-323.  

14. Singh VK, Ramkrishna K, Arya RK. Induced chemical 

mutagenesis in Cowpea (Vigna unguiculata (L.) Walp). 

Indian J. Genet. 2006; 66(4):312-315.  

15. Wani A. Mutagenic effectiveness and efficiency of 

gamma rays, Ethyl Methane Sulphonate and their 

combination treatments in Chickpea (Cicer arietinum L.). 

Asian J. Plant Sci. 2009; 8(4):318-321. 

http://www.phytojournal.com/

