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ABSTRACT

The present study was carried out to induce flower color and seed mutants in cowpea. Seeds were subjected to
different treatment levels of gamma rays and ethyl methane sulphonate (EMS). The treated and untreated plants
were self-fertilized for five generations to observe different morphological characters in M6 generation. Several
unique and interesting mutants were isolated in this investigation. These independent mutants have different
phenotypes from control. Highest mutation frequency for flower color and seed characteristics was induced by
25mM EMS. The most distinct mutants included were different flower color and altered size, shape and coat color
of seeds were also observed.
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INTRODUCTION

Cowpea is an important food crop throughout Sulixa&mn Africa. Its grain and leaves are rich sounfeligh-

quality protein and vitamins which provide an eleei supplement to the lower quality cereal or rand tuber
protein consumed in much of this region (16). Coavpeeds vary markedly in size, shape, and colay Bine 2-
12mm in long, globular or kidney shaped (8). Sdwape is correlated with that of the pod. Where\viiddial seeds
are separated from adjacent ones during developrtieey become reniform, but as crowding within e

increases, the seeds become globular and rounjled (7

Mutation induction is an important complementarytimoel of breeding crop species. The utilization raduiced
mutations for the improvement of crop plants haddg several mutants which have been used dirastljew
cultivars (12). Mutation breeding is accomplishegd dnemical or physical treatments followed by stdbec for
heritable changes of specific genotypes, and tiithad has been used successfully in the genetimirament of
crop plants (19). Mutagenesis has been widely useda potent method of enhancing variability forpcro
improvement (27).

The induced mutations are of considerable valuedonprehensing evolution and accelerating the goé plant
improvement. Induced mutants constitute a valuabdeurce for research aimed at understanding theeps in
governing plant development (5). One of the mogtdrtant breakthroughs in the history of genetics diacovered
that mutations can be artificially induced in origams (29). Present paper reports data on flowesrcahd seed
mutants induced by different doses of gamma ragisEMS in cowpea.
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MATERIALSAND METHODS

Cowpea variety CO-7 was obtained from Millet BrewgdBtation, Tamilnadu Agricultural University, Cddatore.
Healthy and uniform seeds of cowpea were driedumight to decrease the moisture content below 1BBgsical
mutagen namely, gamma rays and chemical mutagemelypaEthyl Methane Sulphonate (EMS) were used at
various concentrations to induce mutagenesis. Eeesswere treated with gamma rays (20, 25 and 30aki
EMS (20, 25 and 30mM).

The physical treatments were induced at sugarceeeling institute (ICAR), Coimbatore. The chenlicleated
seeds were presoaked in distilled water for 6 fisnisure complete hydration of the seeds. Théstteseeds were
planted in the field according to randomized bldesign with three replications. Each plot (10x1€tfeonsisted
of 6 rows with a distance of 45cm between the rawd 20cm between the plants. Eachpiant was harvested
separately and the seeds were sown in the nexdrs@aplant progeny rows, to raise lgeneration in a randomized
block design with three replications followed by M, Ms and M; generation. Mutants affecting flower color were
detected by observing the plants from budding davdlring stages in all generation. Mutants affectiotpr, size
and shape of seeds were determined by opening siglit pods from each Jylants.

RESULTSAND DISCUSSION

Mutations are phenotypically classified into twaogps (10);macro mutations. These are easily detectable in
individual plants, phenotypically visible and mogbbgically distinct and they are qualitatively imttied genetic
changes, and occur in major genes or oligogenas;naoro mutations: These result in a small effect that, in
general, can be detected only by help of statisticethods and quantitatively inherited genetic ¢fes and occur
in minor genes or polygenes.

In the present investigation, some of the morphokdg(viable) mutants were observed in M6 generatioth

different dose/concentration of mutagens. Increasthe dose/concentration of gamma rays and EM&itrents
increase in the number of viable mutants were zedlin the present study. 25mM of EMS treatment praduced
by more number of viable mutants than comparedheranutagens. Flower mutants such as early flongemhite
color flower, blue color and pink color flower weaitso observed in all mutagenic treatments (Figihilar results
were observed in chick pea (13); chrysanthemum @gmisia (24); sesame (6); chickpea (3); seséeFrench
bean (18).

The macro mutations of seed color were inducetiénM; generation. Such seed mutations for different sebor
were reported in pulse crops, for example, buff bladgk in Arhar (1), Yellow in Soybean (28) and dgrh yellow
(26) in mung bean.

The brown color, white color and bold size seedamutvas observed at 25mM of EMS and 25KR of ganemga r
respectively (Fig 2). The maximum number of seedamiuwas observed at 25mM of EMS treatment. Similar
reports of seed color were isolated by sesame (22),and (9); Chick pea (13), Mustard (30), Frebehan (18).

In plants, EMS usually causes point mutations,lbsg of a chromosome segment or deletion can asord21).

Therefore, EMS has the potential of altering Idgparticular interest with inducing a great numbéclosely linked
mutations. The use of radiation and chemical mutsder inducing variation is well established. Altlyh desired
variation is often lacking, mutagens can be usedntiuce mutations and thereby generate genetiati@mi

Morphological mutations affecting different plardrfs can be of enormous practical utility and mahthem have
been released directly as crop varieties (25).

Gamma rays are belonging to ionizing radiation andract with atoms or molecules to produce fregicas in

cells. These radicals can damage or modify importamponents of plant cells and affect differentrphmlogy,

anatomy, biochemistry and physiological characterglants, mainly depending on the level of irraidia. These
effects could changes in plant, the cellular stmecand metabolism, like dilation of thylakoid meantes, alteration
in photosynthesis, modulation of the antioxidativel accumulation of phenolic compounds (15 and 31).

Among the chemical mutagen, EMS is widely used ffisient one since they form adducts with nucleetid
causing them to mispairing with their complementaages, thus introducing base changes after réplicdany
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of these chemicals have clastogenic (chromosomedgialy) effects on plants via reactive oxygen-detixedicals
(33). These effects can occur both spontaneouslattificially following induction by mutagens.

The mutation frequency is one of the most depemrdaidexes for evaluating the genetic effects ofagenic
treatments (14 and 32)t was estimated by dividing the number of segregaiM; plant progeny with the
determinate character by the total number of prggE€or the material grown in bulk, the mutant fregay was
estimated by dividing the total number of mutamsfmed by the total number of \lants in the bulk population
studied (10). Most of the mutants bearing multi aiohal events thus may be lethal in the first gatien, affecting
the frequency occurrence of multi mutations ipdnd future generations (32).

In the present results, the frequency of pvbgenies segregating for flower color and seedantatis presented in
Table 1 and 2. The highest mutation frequency wasrded in 25 mM EMS (9.77%) treatment followedgaynma
rays treatment at 25KR (8.48%). The mutation fregyevas independent of genotype and mutagens.rargke
the mutation frequency was high in EMS than comghaoegamma rays treatment. The results presentedshew
that gamma irradiation and EMS of bean seeds masfflmently used to induce changes in flower cadmd seed
characteristics, supporting previous results (0122and 12).

Tablel. Frequency of M, progenies segregating for flower color and seed mutants

No. of Mg plantssegr egating

Mutagen No. of Ms seedssown | No. of Mgplants observed for flower color and seed mutants % Frequency
20 200 172 11 6.39
Gammarays(KR) | 25 200 165 14 8.48
30 200 153 6 3.92
20 200 180 13 7.22
EMS(mM) 25 200 174 17 9.77
30 200 160 9 5.62
Table 2. Phenotype of flower color and seed mutantsin Mg progenies
Mutagen f:\g\fv’; %%%:?nsgg;?aa;r:]gt;gis Mutant phenotype No. of plants
Purple color flower 4
20 11 Pink color flower 4
Dark Brown color seed 3
Light blue color flower 3
Gammarays White color flower 2
(KR) 25 14 Broyvn color seed 2
White color seed 3
Bold size seed 4
Dark blue color flower 3
30 6 Light pink color flower 2
Wrinkled seed 1
Purple color flower 4
Light blue color flower 3
20 13 Wrinkled seed 3
Light brown color seed 3
Dark blue color flower 3
EMS White color flowe 3
(mM) 25 17 Dark brown color se¢ 4
Bold size seed 4
White color seed 3
Pink color flower 2
30 9 Light blue color flower 4
Brown color see 3
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Fig - 1. Flower color mutantsin cowpea
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Fig - 2. Seed size, shape and coat color mutantsin cowpea
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CONCLUSION

The improved variety of cowpea variety CO-7 respamhchore and more number of viable and economic msita
for higher productivity in 25mM of EMS than the etimutagenic treatments in all generations. Thephdogical
mutant characters studied can be utilized for ifieation and characterization of cowpea genotygdéwe present
investigation revealed that the isolationflafwer color and altered size, shape and coat color of seeds is
possible in 25mM of EMS. It provides greater chanfoe the selection of desired characters.
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