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In the present investigation the seeds of two varieties of cowpea are treated with 

doses of two mutagens, namely Ethyl methanesulphonate (EMS) and Gamma. 

The treated seeds are sown to raise M1generation and the seeds of M1 generation 

are used to raise M2generation. All the M2 plants were tested at flowering stage 

for pollen sterility by the 1% acetocarmine method and classified as male fertile 

and male sterile based on the pollen morphology and stainability. Among the two 

mutagens used, mutagen gamma rays succeeded in inducing complete male 

sterility in two plants   out of 2521 plants tested in M2 generation whereas in 

different mutant lines different sterility percentage is recorded. The details of the 

investigation will be discussed in the course of our presentation.   
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INTRODUCTION 

Cowpea (Vigna unguiculata L. Walp) is an 

important pulse crop in India. The seeds are a major 

source of dietary protein in most developing 

countries (Duke, 1990). Its grain and leaves are rich 

sources of high quality protein and vitamins. 

Breeding has been practiced since the early human 

civilization. It has been said, that the ultimate source 

of all heritable variation are mutations. Mutation   

induction   is an important complementary method of 

breeding crop species. The utilization of induced 

mutations for the improvement of crop plants has 

yields several mutants which have been used directly 

as new cultivars (Gottschalk and Wolf, 1983). 

Accordingly, results were more often useful in self-

pollinating plant species. On the other hand, mutant 

heterosis has been repeatedly reported and specific 

mutations e.g. concerning male sterility (Daskalov 

and Michailov, 1988) or grain quality traits 

(Robbelen, 1990) proved useful in cross-pollinating 

species.    The improvement aspects like quality, 

quantity and morphological characters   have been 

successfully attained by several researchers through 

mutation breeding in different crops like groundnut 

(Gowda et al., 1996), chickpea (Gaur et al., 2007) 

and Sesame (Savant and Kothekar, 2011).  

            The mutation breeders believe that the 

desirable mutants in different crops would be able to 

contribute effectively towards inducing male sterility 

besides in getting the induced genetic variability for 

the much sought-after disease, pest, insect 

resistance.  Keeping this end in view it was thought 

very much logical to initiate the work in regard to 

mutation breeding in vigna for inducing genetic male 

sterility and the variability in different economically 

useful traits. Induction of genic male sterility system 

coupled with natural honey bee activity can provide 

an effective tool for hybrid seed production in 

cowpea. An attempt was made to induce genic male 

sterility system through a physical and chemical 

mutagenesis. The present investigation aims to bring 

about genetic improvement of vigna through induced 

mutations which would help to evolve desirable 

plant types with genetic male sterility.   

 

 

http://ecoport.org/ep?searchType=glossaryShow&glossaryId=34260&viewType=S
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MATERIALS AND METHODS 

                 In the present investigation the seeds of 

two varieties of cowpea, phule pandhari and VCM-8 

were obtained from pulse crop research substation 

Korti road Pharpur. The two mutagens used for 

mutagenic treatmen are Ethyl methanesulphonate 

(EMS) and Gamma rays. Initially, the pilot 

experiments were conducted for determining the 

suitable concentrations and dosage of mutagens. The 

chemical mutagenic treatments were carried out at 

room temperature of 25 ± 20C. The healthy seeds of 

uniform size were selected and treated with 0.05%, 

0.10% and 0.15% concentrations EMS.  In case of 

physical mutagen the dry seeds with seed moisture 

content of 12 per cent were exposed to 60 Co gamma 

rays at three different doses viz., at 20KR, 30KR and 

40 KR at Department of Biophysics, Govt. Inst. Of 

Science,  Aurangabad, India.  Untreated seeds stock 

of the respective genotypes were used as control. 300 

seeds of each treatment were sown in the field 

following randomized block design (RBD) with four 

replications each consisting of 50 seeds along with 

control for raising the M1 generation. The seeds were 

sown at a distance of 25cm between the plants and 

50cm between the rows.  

Different mutagenic indicators were 

observed critically along with Pollen sterility like 

Germination percentage, Seedling injury and 

Chlorophyll deficient sectors in M1 generation. 

Pollen sterility was determined from the population 

of M1 generation by staining the pollen grains with 

2% acetocarmine. Stained pollen grains were 

considered as fertile, while empty, partially stained 

and shriveled ones were considered as sterile. The 

values were expressed as percentage. All M1 plants 

were selfed and the seeds of all plants from of each 

treatment in M1 generation were harvested 

separately. They were used for raising the M2 

generation on plant to a row basis. All the M2 plants 

of different mutant lines were tested at flowering 

stage for pollen sterility by the 1% acetocarmine 

method and classified as male fertile and male sterile 

based on the pollen morphology and stainability. The 

complete male sterile plants are allowed for sib 

pollination. The vegetative and reproductive 

structures of male sterile plants are studied and 

compared with control.   

 

RESULTS AND DISCUSSION 

Among the two mutagens used, mutagen gamma 

rays succeeded in inducing complete male sterility in 

three plants   out of 2521 plants tested in M2 

generation. Among different mutant lines different 

male sterility percentage is recorded in M2 

generation (Table -1) (Savant, 2008).   In Five 

mutant lines out of 188 tested in M2 generation, the 

male sterility percentage recorded is less than 70 % 

whereas in rest of mutant lines the % male sterility 

recorded is more than 70%. The lowest male sterility 

percentage is recorded in mutant line 13B which is 

followed by 14A, 8C, 17B, and 14B. Decrease in 

male sterile percentage in these mutant lines did not 

affect plant height and male number of pods per plant 

(Table -1). Three male sterile plants observed among 

the mutant lines of M2 generation were belongs to 

varity phule phandary. These male sterile plants are 

named as pps-1 (phule pandhari sterile plant-1), pps-

2 (phule pandhari sterile plant-2) and pps-3 (phule 

pandhari sterile plant-3).  The male sterile plants pps-

1, pps-2 and pps-3   are obtained from mutant lines 

14 A, 8C and 17B respectively.  When we examined 

the pollen grains of male sterile plants present within 

anthers using 1 % acetocarmine by microscopic 

observation and compared these pollen grains with 

those of normal anthers, normal type pollen grains 

were spherical, had exine walls with visible 

apertures through which the future pollen tube could 

emerge. By contrast, pollen grains of male sterile 

plant exhibited shriveled and collapsed morphology.  

There was no significant difference in days to 

flowering and days to maturity. The results showed 

that there was a general reduction in the values of all 

the biometrical characters except number of 

branches per plant as compared to control, (Table 2). 

Moreover pps-2   male sterile mutant produced with 

increased no of small anthers. The shape and size of 

the pollen grains was found to be reduced than 

control. The anther color of the male sterile plants 

from pps-1 and pps-2   was brown. The anther shape 

of all male sterile plants was flat and a little shorter 

than the normal anthers. Moreover, male sterile 

plants produced small flowers, (Savant, 2016) small 

brown empty anthers containing sterile/no pollen.  

Meiosis was aborted in MS plants generating 

abnormal microspores. This implies that the MS 

gene affects whole stages of growth and 

development. MS phenotype was stable regardless of 

air temperature and day length. All three male sterile 

mutants have induced late flowering and showed late 

maturity as well than that of control (Table 2). 

Among three male sterile mutants, pps-1 induced 

late flowering than others. In pps-3 the length of pods 

is reduced up to 6.5 cm. surprisingly change in color 

of seeds recorded in some of the pods of pps-2. 

http://ecoport.org/ep?searchType=glossaryShow&glossaryId=34260&viewType=S


 
http://jbsd.in 878                                            ISSN: 2229-3469 (Print) 

Bioscience Discovery, 8(4): 876-879, October - 2017 

Table-1:   Percentage of sterility different mutant lines 

 

    Sr. No. Mutant Line Height of the 

plant (cm.) 

Number of pods % of sterility 

1. 14 A 52.33 ± 0.39 19 ± 1.1 41.83 ± 0.54 

2. 14B 56.33 ± 0.63 25 ± 0.7 69.11 ± 0.27 

3. 13B 54.33 ± 0.48 22 ± 1.2 41.42 ± 0.68 

4. 17B 55.12 ± 0.60 24 ± 1.3 61.44 ± 0.71 

5. 8C 51.33 ± 0.88 23 ± 1.5 42.35 ± 0.24 

 

Table-2: Agronomic characters of male sterile plants 

 

Agronomic character Control pps-1 pps-2 pps-3 

Days to flowering 45.16 ± 0.18 61.00 58.00 55.00 

Days to maturity 75.16± 0.329 85.00 89.00 85.00 

Plant height in cm. 55.33 ± 0.69 36.00 45.00 42 

Number of pods per plant 24 ± 1.7 14 6 12 

Length of pod 12.2 ± 0.069 7.1 8.28 6.5 

Number of Seeds per pod 9.18 ± 0.268 -- 7 5 

Leaf area (cm sq.) 16.25 4.25 7.54  

 

Fig. 1: Male sterile mutants pollen grains in Vigna unguiculata 

   

                       
A) Pollen Grains of Normal Plant  B) Pollen Grains of male sterile Plant  

 

It was interesting to note that on sib pollination, male 

sterile plants produce fewer pods in comparison to 

open pollination. Further, sib mated progenies failed 

to produce equal numbers of male sterile and male 

fertile plants. The frequency of male sterile plants 

was always lower than the expected level indicating 

that induced ms genes for genic male sterility system 

have not attained stability in their expression. 

Reviewing genetic male sterility, the male sterility 

could be caused by genes due to partial or complete 

transformation of stamens into carpel’s in many 

species (Gottschalk, 1976). The gene action would 

lead to transformation of bisexual flowers of a 

species into unisexual ones. In strictly self-pollinated 

species these mutants were usually seed sterile with 

the exception of Triticum mutant. However, earlier 

workers reported that the male sterility system was 

stable in all environments (Osman et al.,1982). 

Gamma ray induced male sterility has been reported 

in Solanum nigrum (Ojiewo et al.,2015) pepper 

(Chen, 1997) lentil and Niger. Different chemicals 

affect male sterility system in sesame (Savant and 

Kothekar, 2011).  
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In sesame, induced male sterility was reported by 

several workers (Osman et al., 1982; Savant, 2016) 

which had proved useful for the hybrid seed 

production. The presence of unviable coenocytic 

microspores or absence of pollen and dwarfness 

were also observed in cowpea (Odeigah and Myers, 

1996) Earlier some workers succeeded in inducing 

male sterility with reduced flower size and small 

brown anthers in sesame and Arabidopsis thaliana 

(Paul et al., 1999; Savant, 2016).  

From these results, it is concluded that the 

induced mutagenesis could be effective to induce 

male sterility in cowpea. Male sterility could be 

caused by genes due to partial or complete 

transformation of stamens into carpels in many 

species. The gene action would lead to 

transformation of bisexual flowers of a species into 

unisexual ones. In strictly self-pollinated species 

these mutants were usually seed sterile.  
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