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SUMMARY
Cultivars developed using induced mutants may carry improvements in a wide variety of
characteristics. Induced mutant cultivars also have proved to be outstanding parents for
further cultivar development. The efficiency of induced mutations in increasing genetic
variability has been demonstrated in several crops and a number of varieties have been
evolved. In the present investigation, chlorophyll mutants chlorino, albino, xantha,
variegata and viridis and morphological mutants such as, dwarf, tall, onostem, tiny leaves,
hairy leaves, male sterility, brown seed, early maturity, long pod, bottom branching, top
branching, trailing, spreading, and bushy type in M 2 generation from both Diethyl
sulphate (DES) and Colchicine (COH) treated populations. Mutants and mutant
derivatives when used in cross breeding were found to be more productive in the
development of improved varieties of black gram. Moreover, induced mutations have
recently become the subject of molecular investigations leading to descriptions of the
structure and function of related genes. Mutated genes have therefore; become valuable
material to plant breeders and molecular biologists for understanding not only the
function but also in isolating and shuffling the genes between varieties.
Keywords: Diethyl sulphate, Colchicine, Chlorophyll mutants, Morphological mutants and Frequency of
mutation.
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1. Introduction
A wealth of new traits or combinations of
traits is readily obtainable in mutagenized
populations. Cultivars developed using induced
mutants may carry improvements in a wide
variety of characteristics. Genetic variability of
mutant has been used as a basis for the

development of new conceptual models for crop
plants [1, 2]. A concept of plant architecture for
crop and then sought induced mutants to
complement the available genetic variation for
constructing model prototypes [1]. Induced
mutant cultivars also have proved to be
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outstanding parents for further cultivar
development. The efficiency of induced
mutations in increasing genetic variability has
been demonstrated in several crops and a
number of varieties have been evolved [3].
Diethyl sulphate in tests on maize using the
cotton packing and saturation method gave a
rate of mutagenesis 40% [4]. Like ethylmethane
sulphonate, diethyl sulphate also one of the
alkylating agent which induce point mutation.
While, Colchicine is an antimitotic agent, which
blocks or suppresses cell division by inhibiting
mitosis, the cell division of cell’s nucleus.
Specifically, it inhibits or hampers the
development of spindles as the nuclei are
dividing. In the present pragmatic investigation,
various chlorophyll and morphological mutants
were recorded at different concentration of
Dithyl sulphate and Colchicine treatment on
black gram.

2. Materials and Methods
Selection of genotype
Black gram variety vamban-1was selected
for deriving chlorophyll and morphological
mutants in M2 generation. For this experiment,
certified seeds were collected from Vamban
Pulse Research Centre (Pudukottai), Tamilnadu,
India.
Mutagen Treatment
Chemical mutagens namely diethyl sulphate
(DES) and Colchicine (COH) were used for
induction of mutation on seed propagules.
Diethyl sulphate (DES - (C2H5)2SO4)
This chemical was obtained from SISCO
Research Laboratory, Mumbai, India which
having the half-life period, one hour with
molecular weight, 154.19 and density 1.17.
Colchicine (COH - C22H25NO6)
It was obtained from S.D. fine chemicals,
Limited, Mumbai, India, which is chemically

known as acetyl trimethylcolchinic acid, and the
molecular weight is 399.43.
Two sets of six hundred well matured
healthy and uniform size of non-dormancy seeds
were subjected to both DES and COH mutagenic
treatment. The solutions of DES and COH were
prepared with corresponding to the required
concentration in distilled water. The volume of
solution was about three times than that of
volume of seeds. The seeds were pre-soaked in
double distilled water for five hours at room
temperature (28 ± 2ºC) prior to treatment. After
the pre-soaking the excess of moisture in the
seeds were removed by filter paper. Then seeds
were soaked in the freshly prepared aqueous
solution of DES in the following concentrations
(%)Viz., 0.02, 0.04, 0.06, 0.08, 0.1, 0.12 and 0.14 %
for six hours at room temperature (28 ± 2ºC) with
an hour intermittent shakes. For Colchicine
treatment the following concentrations were
used Viz., 0.01, 0.02, 0.04, 0.06, 0.08 and 0.1 % for
six hours at room temperature (28 ± 2ºC) with
one hour, intermittent shakes. The pH of
aqueous solution was adjusted at 8.5 by using 0.2
M solution of sodium tetra borate (Borax). After
the treatment, the seeds were washed
thoroughly with distilled water for eight to ten
times and sown in the field as randomized block
design with three replication to rise M1
generation.
Experimental design
Both chemically treated (DES and COH)
seeds were grown along with control (Untreated
seeds) by randomized block design (RBD) with
three replications at the Breeding field,
Department of Botany, Annamalai University,
Annamalainagar, TN, India. The plots consisted
of seven rows including control at 20 cm spacing,
4 m long and 1.5 m wide. The field was fertilized
with organic fertilizer. Along with all the cultural
practices such as irrigation, weeding and
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Chlorophyll mutations are considered as the
most dependable indices for evaluating the
efficiency of different mutagens in inducing the
genetic variability for crop improvement and are
also used as genetic markers in basic and applied
research [5]. The occurrence of chlorophyll
mutations after treatments with physical and
chemical mutagens has been reported in several
crops [6 - 10]. As well, morphological mutants
play a vital role to modify the characteristic of
cultivars and construct ideotype and develop
new variety of crops. Morphological mutantsreduced plant height is an important trait in
plant breeding, mainly because short genotypes
are most resistant to lodging than standard types
[11, 12]. The existence of dwarf genotypes is
common in many plant species and they have
been used in several crops for more efficient crop
management and increased yield [13]. In the
present study, chemical mutagen diethyl
sulphate and Colchicine were used to induce

Table-1. Spectrum of chlorophyll and viable
mutants of dES in M2 generation
Mutants
Chlorophyll Mutants

3. Results and Discussion

chlorophyll and morphological mutants. The
frequency of mutation on the basis of number of
mutants recorded in both DES and COH
treatments was varied with increasing
concentration. In this study, chlorophyll mutants
such as Chlorino, Albino, Xantha, Variegata and
Viridis were recorded in DES and COH in M2
generation (Table 1 & 2).

Viable mutants

protection measures were taken throughout the
growth period.
Growth Condition
After rising M1 generation, seeds were
collected from respective dose/concentration of
mutagens. Form M1 generation, M2 generation
was raised and the chlorophyll (15th day)
morphological mutants were isolated.
Isolation of mutants
In M2 generation from both DES and COH
treated populations at 15th day, the following
chlorophyll mutants such as Chlorino, Albino,
Xantha, Variegata and Viridis and up to growth
period morphological mutants such as, Dwarf,
Tall, Monostem, Tiny leaves, Hairy leaves, Male
sterility, Brown seed, Early maturity, Long pod,
Bottom branching, Top branching, Trailing,
Spreading, and Bushy type.

No. of
plant
Studied
Chlorino
Albino
Xantha
Variegata
Viridis
Dwarf
Tall
Monostem
Tiny leaves
Hairy leaves
Male
sterility
Brown seed
Early
maturity
Long pod
Bottom
branching
Top
branching
Trailing
Spreading
Bushy type
Total
Mutation
Frequency

0.06%
899

0.08%
815

0.1%
724

3
2
3
2
2
1
1
2
2
1

2
4
3
4
3
2
2
1
2
2
1

4
3
2
1
2
1

-

3
-

1

1
-

2
2

-

1

-

1

1
2
1
25

1
1
35

2
1
18

2.78

4.29

2.48

215

D. Arulbalachandran et. al./J Phytol 1 (2009) 213-218
Figure 1
Spectrum of mutants induced by DES and COH in M 2 generation

Table-2. Spectrum of chlorophyll and viable
mutants of COH in M2 generation

5
4.29

Viable mutants

Chlorophyll Mutants

Mutants

0.03%

0.04% 0.05%

No. of
plant
Studied

787

844

766

Chlorino
Albino
Xantha
Variegata
Viridis
Dwarf
Tall
Monostem
Tiny
leaves
Hairy
leaves
Male
sterility
Brown
seed
Early
maturity
Long pod
Bottom
branching
Top
branching
Trailing
Spreading
Bushy
type

2
2
2
2
1

2
1
1
1
1
-

1
2
1
2
-

-

-

-

1

2

1

1

1

2

-

1

1

-

1

1

-

1

1

2

2

-

1

1

1

1
-

2
1

3

-

2

1

Total

13

20

Mutation
Frequency

1.91

2.36

Mutation Frequency (%)

4.5
4
3.5
3

2.78
2.36

2.5

2.48
2.22

1.91

2
1.5
1
0.5

17
2.22

The highest mutation frequency (Fig 1) was
observed in at 0.8 % DES (4.29%) and 0.04 COH
(2.22%). Albino, chlorine and xantha mutants
were recorded in lentil with effect of chemical

0
0.06%

0.03%

0.08%

0.04%

0.10%

0.06%

DES

CO H

DES

CO H

DES

CO H

Concentration (%)

mutagen [14]. Some of the chlorophyll mutants
Viz., albino, chlorine, viriscence and xantha in
the segregating M2 plants based on the intensity
of pigmentation at the seedling stage in the
varieties in cowpea [5]. These types of mutations
were observed in mungbean [15], in chickpea by
[16] and in grass pea [17]. Chlorophyll
development seems to be controlled by many
genes located on several chromosomes, which
could be adjacent to centromere and proximal
segment of chromosomes [18]. Mutations in
these chlorophyll genes are reflected in the M2
and subsequent generations in the form of
different types of mutants [5]. In general, macromutants play an important role in plant breeding
as it may lead to the evolution of new genotypes
[6]. Morphological mutants such as, dwarf, tall,
monostem, tiny leaves, hairy leaves, male
sterility, brown seed, early maturity, long pod,
bottom branching, top branching, trailing,
spreading, and bushy type were recorded in the
study at different dose of DES and COH
treatment in M2 generation (Table 1 & 2). Bushy,
prostrate tendrillar, tall, dwarf, early maturity
and sterile mutants etc were observed in
chemical mutagenic treatments in lentil on M2
generation [14]. These types of mutations were
observed in lentil [19], in mungbean [15], in
chickpea [16] and in grasspea [17]. Similar results
were also recorded on different morphological
mutations in lentil [19, 20]. In the present study,
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dwarf, bushy type early maturity etc., were
recorded in DES and COH. Reduced plant height
is an important trait in plant breeding, mainly
because short genotypes are most resistant to
lodging than standard types [11, 12]. The
existence of dwarf genotypes is common in
many plant species and they have been used in
several crops for more efficient crop
management and increased yield [13]. In M6
seeds, 6 mutants of K-169 variety viz., dwarf,
semi-dwarf, early maturity, semi-dwarf with
early maturity, wax spike and chlorina types
were recorded in barley [21]. The use of these
mutants in breeding is expected to result in a
marked change in the appearance and
agronomic performance capabilities of future.
Mutants and mutant derivatives when used
in cross breeding were found to be more
productive in the development of improved
varieties of black gram [22]. Moreover, induced
mutations have recently become the subject of
molecular investigations leading to descriptions
of the structure and function of related genes.
Mutated genes have therefore; become valuable
material to plant breeders and molecular
biologists for understanding not only the
function but also in isolating and shuffling the
genes between varieties [23]. The identification
and analysis of mutants using molecular
techniques of DNA fingerprinting and mapping
with PCR based markers such as RAPD, AFLP
and STMS and mutants tagging could bring a
new dimension in gene technology [24].
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