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ABSTRACT   

The seeds of Okra varieties Parbhani Kranti and Arka Anamika were treated with physical and 
chemical mutagen to observe the pod length. In the present investigation different mutagens 
induced long pod mutants in both the varieties of okra viz. Parbhani Kranti and Arka Anamika. The 
mean values in regard to pod length demonstrated positive shift in mean values at 0.10% and 
0.15% EMS treatments in Parbhani Kranti, while at remaining treatments the negative shift in 
mean values could be seen as compared with control. In Arka Anamika variety the mean values 
reduced at EMS and SA treatments and increased at gamma ray treatment.  
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INTRODUCTION  
     Okra or ‘Lady’s Finger’, commonly known as 
“bhindi” in India, comprises one of the most 
important fruit vegetables grown throughout the 
tropics and warmer parts of the temperate zone. It 
is widely cultivated as a summer season crop in 
North India and also as a winter crop in Gujarat, 
Andhra Pradesh, Karnataka and Tamilnadu. India is 
the largest producer of okra covering an area of 3.8 
lakh hectares with an annual production of 36.84 
lakh tones (Gangashetty et al., 2010).  

In okra, mutation breeding has been done 
by Norfadzrin et al. (2007) Manju and Gopimony 
(2009), Phadvibulya et al. (2009), Hegazi and 
Hamideldin (2010) and Muralidharan and 
Rajendran (2013) by using different doses of 
gamma rays. 
       Arora (1980) reported additive gene effects for 
number of ridges, seed weight, nodes per plant, 
and days to marketable maturity, total yield and 
protein content. Gonge and Kale (1993) 
determined the effect of gamma rays on plant 
height, internodal length, fruit length, fruit 
diameter, fruit yield and seed yield in section-2 

cultivar of okra and recorded increased fruit yield, 
seed yield, decreased plant height, internodal 
length and fruit diameter in M2 generation of that 
plant. Jehangir and Chandrasekaran (1978) 
reported the effect of gamma rays and DES on fruit 
length, seed fertility, chlorophyll and viable 
mutants in M2 generation.   
       Dhillon and Sharma (1979) recorded increased 
number of pods through early flowering. Tunwar 
and Singh (1985) recorded okra pod with long 
slender feature besides, 5-ribbed with glossy 
smooth and scarlet red colour, which disappeared 
on cooking. Joshi et.al (1956) recorded okra pods 
with smooth dark green colour and with 18-20 cm 
length. Induced mutations have played a pivotal 
role in enhancing world food security, since new 
food crop varieties with various induced mutations 
have contributed to the significant increase of crop 
production at locations people could directly 
access (Kharkwal and Shu 2010). Induced 
mutations are significant as novel mutations are 
being isolated for enhanced nutrition quality of 
crop plants, for ex. micronutrients, protein, amino 
acids, fatty acids and vitamins.  
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Another source of nutrition provision is from the 
neglected and underutilized crops, and requires 
more attention together with the major crops for 
enhancing nutrition provision to the ever-growing 
human population (Jain and Suprasanna, 2011). 
      Among physical mutagens, gamma radiation 
has been widely used for mutation induction for 
both seed and vegetative propagated crops. 
Recently ion energy technology- heavy ion beam 
(HIB) and low energy ion beam (LIB)- is being for 
mutation induction in wide ranging crops. HIB is 
predominantly used for inducing mutations in 
plants (Jain, 2010a). 
 
MATERIALS AND METHODS 

In the present investigation Parbhani Kranti 
and Arka Anamika, two varieties of okra were 
treated by three mutagens. viz. physical mutagen, 
gamma rays and two chemical mutagens namely 
Ethyl methanesulphonate (EMS) and Sodium azide 
(SA). 
        For each treatment, a batch of 400 presoaked 
seeds was used.100 seeds from each treatment 
were dried between the folds of filter paper and 
germinated in petriplates for recording 
germination percentage. The remaining lot of 300 
seeds from each treatment was sown in field 
following randomised block design (RBD) with 
three replications along with controls for raising 
the M1-generation. The seeds were sown at a 
distance of 30cm between plants and 45cm 
between rows. Individual plant was bagged to 
avoid cross-pollination.  

From each treatment 25 plants were 
randomly selected for recording data on different 
quantitative characters in both M2 and M3 
generations. Similarly 25 plants were picked up 
from controls for comparative assessment. Pod 
length was measured in centimeters from tip of 
pod to base of the calyx. 
Various statistical data were calculated by using 
the following formulae. 

 Mean = x/n 

 Variance = (x2/n) – x2   

 Standard deviation (SD) = Variance 

Standard Error (SE) = SD/N 

    Coefficient of variation (CV) = (SD/ Mean)  
100. 
 

RESULTS AND DISCUSSION 
 The mean values in regard to pod length 
(table-1&2) demonstrated positive shift in mean 
values at 0.10% and 0.15% EMS treatments in 
Parbhani Kranti, while at remaining treatments the 
negative shift in mean values could be seen as 
compared with control. In Arka Anamika variety 
the mean values reduced at EMS and SA 
treatments and increased at gamma ray treatment 
in M2 generation. The gamma rays 5kR and 10kR 
showed significant positive shift in mean values in 
Arka Anamika, while 0.10% and 0.15% of EMS 
showed significant positive shift in mean values in 
variety Parbhani Kranti. The highest positive shift in 
mean values could be observed at 0.15% EMS and 
5kR gamma rays in variety Parbhani Kranti  and 
Arka Anamika, respectively. 
 In the present investigation different 
mutagens induced long pod mutants in both the 
varieties of okra viz. Parbhani Kranti and Arka 
Anamika. An appreciable frequency of long pod 
mutants has been induced by lower and middle 
doses of DES and gamma rays in different plants 
(Jehangir and Chandrasekharan, 1978). Similar 
results were reported by Malani et al. (1993) in 
different varieties of okra. In M2 generation 
number of morphological and economical mutants 
like chlorophyll, tall plant, dwarf plant, fruit size, 
early and late maturity were isolated and their 
breeding behavior was observed in M3generation. 
(Jadhav et al 2013). 
    The majority of the reduced mean values could 
be observed at M3 generation (table-3&4). In 
variety Parbhani Kranti, the mean values showed 
significant positive shift at 0.10% and 0.15% EMS 
treatments. While in Arka Anamika at 5kR gamma 
ray treatment significant positive shift in mean 
values could be observed. The reduced mean 
values could be seen at gamma ray and SA 
treatments in Parbhani Kranti and in variety Arka 
Anamika all the EMS concentrations showed 
reduced mean values than the control.  

The height of plant, nodes per plant, 
number of fruits per plant, green fruit yield per 
plant, per plot and per hectare was somewhat 
decreased with increase in the mutagenic doses. 
The observed variability in all the mutagenic levels 
for various characters studied, revealed the scope 
for improvement in this crop (Dalve et al 2010). 
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Table 01:The effect of mutagens on pod length in 
M2 generation in Abelmoschus esculentus (L.) 
Moench. Variety : Parbhani Kranti 
 

Mutagen Dose 
Mean Shift in 

Mean 

Control - 17.2  

 5kR 17.1 -0.01 

Gamma rays 10kR 16.2 -1.00 

 20kR 15.9 -1.30 

 0.05 16.8 -0.40 

EMS% 0.10 18.3 +1.1 

 0.15 18.4 +1.2 

 0.01 15.8 -1.4 

SA% 0.02 16.1 -1.1 

 0.03 16.00 -1.2 

CV = 5.44%;                                   +_SE = 0.32 

CD at 5% = 0.72;                           CD at 1% = 1.04 

 
Table 02: The effect of mutagens on pod length in 
M2 generation in Abelmoschus esculentus (L.) 
Moench Variety : Arka Anamika 

Mutagen Dose Mean Shift in Mean 

Control - 12.17  

 5kR 14.34 +2.17 

Gamma 
rays 

10kR 
13.88 +1.71 

 20kR 12.44 +0.27 

 0.05 10.40 -1.77 

EMS% 0.10 10.90 -1.27 

 0.15 11.80 -0.37 

 0.01 9.70 -2.47 

SA% 0.02 10.00 -2.17 

 0.03 10.20 -1.97 

CV = 14.04%                 +_SE = 0.52  
CD at 5% = 1.17          CD at 1% = 1.69 

 
Table 03: The effect of mutagens on pod length in 
M3 generation in Abelmoschus esculentus (L.) 
Moench. Variety : Parbhani Kranti 

Mutagen Dose Mean Shift in Mean 

Control - 15.4  

 5kR 15.1 -0.3 

Gamma rays 10kR 14.7 -0.7 

 20kR 14.5 -0.9 

 0.05 15.3 -0.1 

EMS% 0.10 16.5 +1.1 

 0.15 19.2 +3.8 

 0.01 14.4 -1.0 

SA% 0.02 13.3 -2.1 

 0.03 13.5 -1.9 

CV = 11.10%             +_SE = 0.53 
CD at 5% = 1.21       CD at 1% = 1.72 

It has been observed that both the 
varieties of okra showed marginal differences in 
their response towards the mutagens pertaining to 
the frequency of viable mutants. A differential 
response of different varieties towards mutagenic 
treatment has been recorded by Marki and Maiyo 
(1970) in Flax, Korotkova (1971) in wheat, 
Dnyansagar and Kothekar (1986) in Momordica 
charantia, Hakande (1992) in winged bean and 
Satpute (1994) in safflower.  
In Parbhani Kranti length of pod increased than 
control. The length of the pod in these mutants 
was 20.32 cm as against 17.24 cm in control. They 
matured at par with control. These mutants 
showed positive correlation between long pods 
with green pod yield per plant. In variety Arka 
Anamika long pod mutants showed long pod 
character (14.32 cm) as compared with control 
(12.18 cm). They matured earlier than that of 
control. These mutants showed positive correlation 
between pod lengths with green pod yield per 
plant.      
Doses of gamma irradiations exposure was found 
to increase plant height, internode length, number 
of leaves/plant, pollen sterility, number of 
fruits/plant and fruit characters such as length, 
girth, weight, number of seeds/fruit and weight of 
100 seeds. The resulted plants were identified as 
superior one based on their yield, yield attributing 
characters and disease rating of Yellow Vein 
Mosaic disease. In majority of cases the values of 
irradiated plants exceeded to that of control plants 
also (Pushparajan et al., 2014).  
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Table 04: The effect of mutagens on pods length in 
M3 generation in Abelmoschus esculentus (L.) 
Moench. Variety : Arka Anamika 

 
Mutagen Dose Mean Shift in Mean 

Control - 9.15  
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 0.03 8.20 -0.95 
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