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ABSTRACT

Ten different types of chIorophyU mutations were induced in two cuItivars of black cumin
(Nigella sativa L.) after gamma irradiation and EMS treatment. Mutation frequency was
proportional to dose for gamma rays, but not for EMS. Higher doses of gamma rays and
lower concentration/duration of EMS were most efficient. Difference in the response of
both cuItivars due to mutagenic treatment indicate variation in the genetic architecture of
the two cultivars. Origin and use of black cumin cultivars for mutagen bioassays studies
are discussed.

Key words: Black cumin, gamma rays, EMS, mutation frequency.

Chlorophyll mutants are most convenient for evaluating the genetic effect of mutagens
in plants [1]. It may help in understanding the genetic architecture of different cultivars and
serve as a good index for determining the doses of different mutagens. The paper deals with
the treatment of two black cumin cultivars seeds with gamma rays and EMS solution for
mutation induction.

MATERIALS AND METHODS

Dry seeds of two cultivars of black cumin (Nigella sativa L.), viz. Assam Local and
Krishnanagar Selection I, were irradiated with gamma ray doses from 50 to 250 Gy. For
chemical treatment, dry seeds were soaked in aqueous solution ofethyl methane sulphonate
(EMS) at different concentrations (0.0, 0.1, 0.2, 0.3 and 0.4%) for 4 and 8 h. The treated seeds
were sown in field to raise Ml generation. Selfed seeds from Ml plants were harvested
individually and grown to raise M2 generation as progeny rows. The chlorophyll mutation
frequency was calculated dose wise per 100 M2 plants [2]. The chlorophyll mutants were
classified at seedling stage following the system of [3, 4].

'Present address: North Lakhimpur College, North Lakhimpur 787001.
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RESULTS AND DISCUSSION

Ten different types of chlorophyll mutations were isolated in M2 generation. The results
showed interesting relationship of radiation as well as EMS doses with chlorophyll mutation
frequency in both cultivars (Table 1).
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0.3%-8h
0.4o/n-8h

Table 1. Chlorophyll mutation frequency in black cumin
(Nigella sativa L.) after gamma ray and EMS

treatments

Mutagen Assam Local Krishnanagar

treatment Selection I

total mutation total mutation
Mz frequency Mz frequency

plants (in %) plants (in %)

Control 1537 0.00 1641 0.00

Gamma rays:

50Gy 3157 1.25 3016 1.59
100Gy 2231 1.75 2104 1.70
150Gy 1215 2.63 2047 1.27
200Gy 412 3.15 592 2.54
250Gy 123 1.63 157 4.46

EMS:

The difference in response to
mutagens observed in two cultivars of
black cumin is a result of variation in the
genotype. In both groups of
mutagen-treated plants, higher doses showed decrease and increase in the chlorophyll
mutation frequency. It was also seen that the scope of mutation breeding is much greater in
cultivar Krishnanagar Selection I than in Assam Local.

With few exceptions, either
increasing or decreasing chlorophyll
mutation frequency was observed
depending on the dose and types of
mutagen. Dose-dependent increase in
the frequency of chlorophyll mutations
was reported earlier in several crops [2,
5, 9]. Though a wider spectrum of
chlorophyll mutations was observed
with lower doses of both mutagens, the
chlorophyll mutation frequency was
higher at the lower concentration of
EMS, but higher doses of gamma rays.
Such increase after gamma- irradiation
was also reported in Lathyrus sativus [5].
All gamma-ray treatments and 4 and 8
h EMS treatments in both cultivars
showed similar trend in mutation
frequency.

The effect of differences in the genetic make up on mutagenic response of a particular
locus was reported [to]. Of the two cultivars, Assam Local is an old variety grown from
nass selected seeds, whereas Krishnanagar Selection I is a new variety.
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