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Mutagen induced polygenic variability in sesame (Sesamum indicum L.)
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Abstract: :l’wu varicties of sesame wiz. SVPR 1 and CO 1 were treated with two
mut.agtzr!s Viz. gamma rays and EMS. In M, generation, a wide range of polygenic
variability in the form of micromutations was generated. M, gencration shifted the
overall mean values in the positive dircction in lower dosecs ‘lz!pt[) 50 krad of gamma
rays and 1.2% of EMS for the characters 1000 sccd weight, oil content and single
plant yicld. Treated M, populations showed a much greater range of variability for
all the characters than controls. Induced genetic variability was more in CO 1 than
SVPR 1. The enhanced genetic variability observed for sced yicld and its component

t:htara;;:ters in the M, generation of the present study indicated the scope for effective
sclection.
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Introduction

Induced mutagenesis can be efficiently
:imployed as an alternative or supplement source
0 increase the variabilily. The variability in
juantitative characters increases considerably by
ireating the biological materials with different
mutagenic agents. The genetic variability offered
by the mutagenic agenls is of extreme importance
in plant breeding. Improvements in quantitative
characters have been achieved through accumulation
of genes affecting their expression in a positive
or negative direction and thus, increasing the
variability. An estimation of the extent of variability
induced in M, generation will be of great value
to provide useful information for carrying oul
further selection, Among different methods available
to detect the induced variability in the mutated
population, mean and componenlts of variance
serve as a suitable statistical parameters (Scossiroli,
1977). The present investigation was attempied
during 2001-02 in Agricultural College and
Research Institute; Madurai to assess the impact
of different mutagenic treatments on mean and
componenls of variance in different quantitative
characlers.

Malerials and Methods

Two sesame varieties viz. SVPR 1 and
CO 1 were (realed with gamma rays (30 to
70 krad) and EMS (0.8 1o 1.6%). The trealed

seeds along with their respective controls were
sown immediately in the field o raise the
M1 generation with two replications in a
randomized block design durign Aug-Oct, 2001
al AC & RI, Madurai, Each M, plant was
harvested individually and raised as M, progeny
in separate rows during Jan-Mar, 2002. The
progeny of each M, plant constituted one M,
family. The spacing between rows and plants
were 30 and 15 cm, respectively. The treated
as well as control populations were carefully
screened for polygenic variability/micromutations,
Data on eight quantitative characters viz. plani
height, number of branches per plant, number
of capsules per plant, capsule length, number
of seeds per capsule, 1000 seed weight, oil
content and single plant yield from five normal
looking compelitve plants from each M, family
were recorded and the mean and variance inlerms
of GCV were calculated. Genotypic coefficient
of variation (GCV) was computed by using
the formula piven by Burlon (1952).

Results and Discussion

The effect of mutation can be adjudeed
simply from the mean values as il gives a
dircct measure about the induction of mutagens.
In SVPR 1, a positive shift upto 50 krad
of pamma rays and 1.2 per cenl of EMS as
the dose/concentration increased and a nepative
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werc found 0 have maximum GCV. While
omparing both the varieties, induced genetic
wriability was more in CO 1 than SVPR 1.
1CO 1, increased genetic variability was observed
or almost all the characters,

Inthe present study, capsule length recorded
somparatively higher GCV followed by number
! seeds per capsule in both the varieties, 1000
{eed ‘weight in CO 1 and single plant yield
0. SVPR 1. Such pronounced variability for
iield and yield atiributes was also recorded
1 sesame by Prabhakar (1985) and Govindarasu
.nd Ramamoorthi (2000). The enhanced genetic
atiability that observed for seed yield and
Is' component characters in the M, generation
f the present study indicated the scope for
Fi'ective. selection.

.M, progenies which showed higher co-
Iificient of variation (CV%) than the control
tr any of the characters were considered lo
Kt the progenies carrying induced mutations.
\lthough a large number of progenies were
dentified as mutated (with higher CV) for
he characters studied, all of them were not
~xpected to be of equal selection value. The
romising M, progenies should have higher
6V as well as higher mean for various characters
(Solanki and Sharma, 2001).

: The gamma rays, 30 krad in SVPR 1
for the characters 1000 seed weight and single
plant yield, 40 krad in SVPR 1 and CO 1
for oil content and 50 krad in CO 1 for
plant height registered high GCV along with
tigh mean values. In the case of EMS, 1.0
per cent in CO 1 for number of capsules

per plant and 1.2 per cent in SVPR 1 for
single plant yield exhibited high GCV and high
mean values. This combination of high GCV
values and relatively high mean values for these
characters suggest that a large part of the induced
variability has been in the positive direction.
The above treatments, therefore, deserve special
altention for carrying forward to further generation.

References

Bhatia, C.R. and Swaminathan, M.S. (1962), Induced
mutagenic variability in bread wheat and
its bearing on selection procedure. Zpflan-
zenzuechi, 48: 317-326.

Borojevic, K. (1971). Genetic source of a population
of Triticum aestivum sp. vulgare after
mutagenic treatments. Genelika, 3: 189-203.

Burton, G.W. (1952). Quantitative inheritance in
grasses. Proc. Sixth Int. Grassland Congr,
1: 277-283.

Govindarasu, R. and Ramamoorthi, M. (2000).
Increased genetic variability following
hybridization and mutagenesis in sesame.
Indian Genet, 60: 251-253.

Prabhakar, L.V. (1985). Studies om induced
mutagenesis in  Sesamum indicum L.
M.Sc.(Ag.) Thesis, TNAU, Coimbatore.

Scossiroli, R.E. (1977). Mutation in characters with
continuons variation. Manval on mutation
breeding. IAEA, Vienna, 118-123.

Solanki, 1.S. and Sharma, B. (2001). Contribution
of progenies segregatin for macro mutations
in lentil (Lens culinaris Medik). J. Genet.
Breed. 55: 95-100.

(Received : December 2002; Revised : September 2003)



