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ABSIRACT

The present investigation was undertaken with an objective of inducing desirable
alterations in Pigeonpea (Cajanus cajan (1.) Millsp.)employing techniques of mutation breeding.
It was also intended to study the effed of different concentrations of EMS (Ethyl Methane
Sulphonate) on the frequency of chlorophyll mutations in M, generation. Biological damage
in Mr Beneration of Pigeonpea, the mutagenic effectiveness ahd efficiency were assessed. On
the basis of our findings, we propose that lomm concentration of EMS is the effective and
preferable concentration for induction of desirable mutations in pigeonpea.
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INTRODUCTION

Cajanus cojan L.(Millsp), commonly known as
Pigeonpea or Red gram, is an important legume
crop widely used as food and fodder and is a major
source of vegetable protein. Pigeonpea is an
economic source of not only protein but of
carbohydrate, minerals and B-complex vitamins
particularly in vegetarian diet (Salunkhe et ol.,
1985). Pigeonpea, being a self pollinated crop, the
available genetic variability has been almost
exploited for improvement by conventional
breeding methods. Therefore it becomes necessary
to create genetic variability through induced
mutations. lnduced mutagenesis has been used very
widely in crop plants to create genetic variability
in traits of economic value. Chlorophyll mutations
are one of the important criteria to determine
effectiveness of the mutagens. According to Mille/
(1968), in spite of impaired seed production, the
chlorophyll mutants are potentially useful in
understanding of different physiologica I functions,
various biochemical reactions and pathological
invasion. Although mutagens bring about changes
in nucleotide sequence of DNA, the mode of action
of each mutagen is distinct. More ever, a mutagen
may effectively bring about mutations, but the
accompanying undesirable effects like lethality or
sterility may decrease its efficiency. Thus, in order
to exploit induced mutagenesis for crop
improvement, the basic studies on effectiveness

and efficiency of a mutagen in a crop are necessary
(Badere and Chaudha ry, 2007).
The literature reveals that the mutational work
on Pigeonpea has been scanty. ln the present
investigation, efforts were made to assess the
effect of different concentrations of EMS on
Pigeonpea (ICPL-87) in terms of chlorophyll
mutations and to find out effective concentration,
which induces desirable mutations.

MATERIATAND METHODS

Germplasms of the experimental plant
material, Pigeonpea ICPL-87, were procured from
'Pulses improvement Division' of Mahatma Phule
Agricultural University, Rahuri (Ahmednagai
district, Maharashtra state). The seeds were
presoaked in sterile distilled water for 6 hours
and then treated with different concentrations of
EMS (10, 20, 30 and 40mM) for 8 hours. The
mutagen treated and control (untreated) seeds
were sown in the field in randomized block design
(RDB), with three replications. The seeds of all
individual M, plants were harvested separately
and they were sown in the field dirring the next
Kharif (2008) to rise M, generation. Mutagenic
effect was ass-essed using parameters like seed
germination, plant survival, pollen sterility, and
chlorophyll mutants. The treated as well as control
seeds after germination were carefully screened
for chlorophyll mutation in Mi generation. Based
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on this data the mutagenic effectiveness

and efficienry were calculated by using the formulae
suggested by Konzak et o/., {1965)

Mutation frequency (MF)
Mutagenic effectiveness =

Time X concentration

= MF/TC
Where,
MF =%oof chlorophyll mutations in M, generation.
T = Period of treatment with chemical mutagen.
C = Concentration of chemical mutagens,

Mutation frequency (MF)
Mutagenic efficiency =

Biological damage

=MF/L, MF/|, MF/S
Where, L= Yo of lethality in M, generation.
| = Yo of seeding injury in M, generation.
S = % of pollen sterility in M, generation.

Table 1: Effectiveness and efficiency of EMS in Pigeonpea in M,

RESUTSAND DISCUSSION

The M, population of pigeonpea showed
different chlorophyll mutants like Chlorino,
Xontho, Albino, and Strioto. The frequency of
chlorophyll mutations increased at lower
concentrations and decreased at higher
concentrations of EMS. Higher frequency of
chlorophyll mutations were recorded in 20mM
concentration, while lower frequency was
recorded in 40mM concentration of EMS (Tablel).
M utagenic Effectiveness
The results (Table 1) have shown that,
effectiveness of mutagenic treatments differed
considerably. The mutagenic effectiveness showed
a trend, which was inversely proportional to the
increasing concentrations of mutagens in
pigeonpea. The mutagenic effectiveness varied
from 0.010 to

Conc. Frequency of
chlorophyll mutants

(MF)(%)

Effectiveness
MF/Tx C

Lethality (L)% Efficiency
(MF/L)

10mM

20mM

30mM

40mM

6.00

10.78

4.82

3.3 3

0.075

0.057

0.020

0.010

10.7

t7.68

32

53.64

0.s6

0.61

0.15

o.o6

SE + 0.034, CY %:0.98, CD 5% :0.10, CD t%;0,14

Table2: Effect of EMS on Seed germination, Phnt surviml and Seed st€rility in Pigeonpea in
Mrgeneration

Corlc. s€SESESeed

germination
(/"1

Plant

, survival (%)
Pollen sterility

. ('/rl

10mM

20mM

30mM

40mM

68

60

56

48

10.19

10.11

!0.22

+ 0.19

89.30

82.32

68.00

46.36

t 0.14

t 0.15

r 0.14

+ 0.19

5.40

t0.24

9.37

16.61

10.16

.10.21

+ 0.21

+ 0.31

0.075 in EMS. The present data further
revealed that the lower Concentration of EMS was
more effective in causing chlorophyll mutation.
From the data it is concluded that the 10mM
concentration of EMS is more effective while the

40mM concentration of EMS is less effective in
inducing chlorophyll mutation in Pigeonpea ICPL-

87. The decrease in effectiveness with increasing
concentrations/dqse of mutagen has been
reported by Khan et ot. (L9731 in Pigeonpea.
Mutagenic Efficiency
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Mutagenic efficiency is the ratio of frequency of
chlorophyll mutations induced in M, generation
tb various biological damages (such as plant
survival, pollen sterility, seed germination and
lethality) observed in M1 generation.
Experimental results obtain_ed on mutagenic
efficiency of the mutagens'used in the present,
investigation are presented in Table 1. Mutagenic
efficiency varied from 0.06 to 0.61. tt varied with
respect with different parameters. The mutagenic
efficiency linearly increased at the lOmM and
20mM, while decreasedfrom 20mM to 30mM and
40mM concentration of EMS.

The data regarding pollen sterility, plant
survival.and seed germination in relation to
efficiency have shown a reducing trend with the
gradual increase in concentration of EMS in
Pigeonpea ICPL-87 (Table 2). The mutagenic
treatment of EMS caused considerable reduction

.in seg( gqrmination, pollen Sterility and plant
survival. Similar observation has been recorded
by Badere and ChaudharV Q007) in Lentil, Biradar
(2004), Shinde (20071 in Pigeonpea.

The result of present study indicated that
lower concentrations (10mM and 20mM) of EMS
are more effective for the induction and recovery
of mutations for crop improvement of pigeonpea.
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