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ABSTRACT
In the present study the chemical mutagens used were ethyl methane sulphonate, Nmethyl-N-nitro-N-nitrosoguanidine, di-ethyl sulphate and a physical mutagen represented
by gamma radiation. The dry seeds were used for gamma irradiations while dry as well as 6,
12 and 18 hrs. Pre-soaked seeds were utilized for chemical mutagen treatments. The different
mutagens utilized in various induced mutability of physical and chemical mutagens are also
discussed.
The results obtained in the present investigation are presented under the two major
heads M1 and M2 generations. In the first part, the immediate effect of all the mutagens on
M1 parameters like germination, seeding height, and survival of plants, chromosomal
aberrations, chlorophyll chimeras, pollen sterility and seed set are incorporated.
All these chemical mutagens induced more pollen sterility and seed sterility in
economically important plant H. sabdariffa L. var. AMVl.
Mutagen induced genetic changes are shown in the form of pollen sterility in M1
generation. Forese – Gartzen et. al., Sato and Gaul in barley, Yamaguchi in rice, Monti in
Nicotiana and Cornu and Dommergues in Petunia have discussed the effect of different
mutagens on this parameter. Present study indicates increase in pollen sterility with
enhancement in the dose of the mutagen. The higher percentage of pollen sterility was
induced by NMG and gamma radiations as compared to EMS and dES. Higher doses of
EMS induced 4.1 to 27.8 % and NMG induced 50.9% and 36.7% pollen sterility in dry and 6
hr pre-soaked seed treatments respectively. Gaul classified the pollen sterility induced by
EMS into three categories—(i) Chromosomal, (2) Genetic, and (3) Purely Physiological.
Present study also indicates the reduction in the seed set per capsule due to mutagenic
treatments. In control it was 25.6 seeds per capsule. It decreased with increase in the
concentration of the mutagens.
Similar results were obtained by Muller, in Arabidopsis, Kawi and Sato in Rice and
Gregory in pea. In the present study EMS, dES, NMG and gamma radiations effected seed
set considerably. It decreases up to 25.6 seeds to 2.2 seeds. The results clearly indicated
that the seed sterility as a function of the dose of mutagen. Gaul argued that origin of EMS
induced sterility could be gene mutations or invisible deficiencies. Nerker observed that
high frequency of translocations in Lathyrus is due to gamma rays and these might be
related with sterility. The occurrence of various floral variations may be related to some
physiological injury or chromosomal aberrations.
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INTRODUCTION
The general mutations concept is very
heterogeneous ranging from point mutations to
polyploidy. The mutagens can act either directly
on the gene or indirectly by inhibiting anti
mutagens in the cells and thus interfering with
the antimutagen balance. The hydrogen
peroxide-catalase-potassium-cyanide system
may be cited as an example of this type of
interaction, H2O2 is mutagenic. Catalase is an
antimutagen, which destroy the mutagenic
effect of H2O2. If catalase is inhibited by KCN,
the mutation rate is enhanced, not because
KCN is mutagenic but because the H2O2 conc.
in the cells is increased1,2.
Efficient mutagenesis is the induction of
desirable changes (mutations) free from the
usually associated undesirable effects like
growth inhibition, lethality, sterility and
chromosomal aberrations. Mutagenic efficiency
of a treatment induced to the accompanying
undesirable effects3 .
Hibiscus sabdariffa var. AMV 1 is a
fibrous plant. The plant is quite useful from
economic point of view. Juice of flowers with
sugar and black pepper is used in biliousness
and acidity. Seeds are used in aphrodis,
fattening as external application to pains and
leaves are purgative. Seeds contain fatty oil like
arachis oil4-6.
In the present paper we want to show
the deleterious effects of chemical mutagens
on the economically useful plant hibiscus
sabdariffa var. AMV1. Linn7.

MATERIAL AND METHODS
Dry and healthy seeds of diploid 2n = 72
yellow flowering variety of Hibiscus sabdariffa
var. AMV were used in all the experiments.
1
Mutagenic solutions of (EMS, NMG and dES)

were prepared just before the initiation of the
treatment in distilled water on a volumetric
basis8.
Presoaking :
Dry seeds were soaked in distilled water
for 6, 12 and 18 hrs. And then surface dried
before mutagen treatment. Mutagen treatments
were carried out at 27±20C with intermittent
shaking. In the case of diethyl sulphate
treatment to maintain the concentrations, the
aqueous solution of the mutagen was changed
at half hourly intervals9,10.
Post treatment washing and soaking :
At the end of the treatment, in each case
seeds were thoroughly washed four to five
times in running tap water and then post soaked
in 20ml. of distilled water for one hour.
Handling of treated seeds :
At the end of post treatment soaked
seeds were thoroughly washed and sown in
petridishes and watered immediately.
Next day 100 seeds were sown in the
field with a spacing of four to six cm. between
adjacent plants and 30 cm. between rows11,12.
In this paper pollen sterility percentage
and seed set per capsule in M1 generation were
investigated. Pollen sterility was determined on
the basis of stainablity and shape of the pollen
grains. Pollen grains which were fully stained
with 2% acetocarmine, were scored as fertile
while empty, partially stained and shriveled
grains were scored as sterile. The seeds at per
capsule were determined by harvesting first 2
capsules per plant.
The M2 population was screened for
morphological mutations till the maturity of the
plants.
Observations are given in Table 1,
Table 2 and Table 3.
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Table 1 : Effects of EMS treatment in M1 generation
Treatments

% Pollen sterility

Seed set per capsule

-

25.6

4.1

21.2

-

29.5

27.8

19.6

-

29.3

19.8

21.0

-

33.0

3.1

29.2

Dry seed control
Dry 3h 0.05% EMS
6h PSW control
6h PSW 3h 0.05% EMS
12h PSW control
12h PSW 3h 0.05% EMS
18h PSW control
18h PSW 3h 0.05% EMS

Table 2 : Effects of NMG treatment in M1 generation
Treatments

% Pollen Sterility

Seed set per capsule

-

25.6

50.9

15.2

-

29.5

36.7

18.1

Dry seed control
Dry 3h 0.1% NMG
6h PSW control
6h PSW 3h 0.1% NMG

Table 3 : Effects of dES treatment in M1 generation
Treatment

% Pollen sterility

Seed set per capsule

Dry seeds control

-

25.6

Dry 3h 0.1% dES

6.7

19.5

6h PSW control

-

29.5

6h PSW 3h 0.1% dES

23.3

14.5

18h PSW control

-

33.0

18h PSW 3h 0.1% dES

31.4

18.4

RESULTS AND DISCUSSION
M1 Effects on Pollen Sterility and Seed
Setting
The effect of EMS on M1 parameters
with dry and presoaked seeds were given in
Table 1. The pollen sterility gradually
increased with the increase of the conc. of

EMS. The percentage of pollen sterility was
highest i.e. 27.8% in 6h PSW + 0.05%. The
lowest number of seeds per capsule was 19.6
seeds observed in 6h PSW + 0.05% EMS.
According to Table 2, the percentage of Pollen
sterility increased with the increase of NMG.
The highest % of pollen sterility was 50.9%
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observed in dry seed + 0.1% NMG. In control
the number of seeds per capsule was 25.6, 29.5,
29.3 and 33.0 with dry 6, 12 and 18h PSW
seeds respectively. The reduction in the number
of seeds was 16.8 seeds, highest in 12h,
PSW+0.1% NMG treatment.
According to Table 3, maximum pollen

Vol. 2 No. 4, April-June, 2008

sterility 31.4% was obtained in 18h PSW +
0.1% dES. The seed set per capsule decreased
with the increase of dES concentrations. The
reduction in the number of seeds was maximum
15.0 seeds in 6h PSW + 0.1% dES. Pollen
sterility and seed sterility also proved by Fig. 2
and Fig. 3.

Fig. 1 : Control Plant

e

f

a. Normal flower
b. Flower with free stigmatic
lobes
c. Male sterile variant
d. Non-stigmatic variant
e. Flower showing white
anthers
f. A petal on stamianal tube.
Above characters are related to
pollen sterility and seed sterility.

a

bad b c

Fig. 2 : Essential Floral variants
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(a)

(b)

Fig. 3 : Some other morphological variant : (a) Flower with seven petals
(b) Flower with infinite number of petals and presence of a petal on staminal tube

3

2

1

Fig. 4 : Green mutant : (1) Control (2,3) Green mutant
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CONCLUSION

5.

It is concluded that the deleterious effect
on the plant due to chemical mutagen treatment
clearly indicated by maximum pollen sterility
and reduction in seed setting. So it is necessary
to decide the dose which is not harmful to the
economically important plant H-subdariffa var.
AMV1 Linn.
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