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ABSTRACT

The present investigation entitled, “Effect of Sodium azide induction of two varieties of
okra (Abelmoschus esculentus L.)” was carried out at the MGM’s Institute of Bioscience

and Technology, Aurangabad. The aim of study is to see the effect of sodium azide

Keywords induction of two varieties of okra, Parbhani kranti and Arka Anamika with an objectives to

study the effect of SA on germination percentage (%) of different varieties of okra at
Sodium azide, different concentration of Sodium azide (SA) andto study the morphological variation
Germination, between different varieties of okra at different concentration of Sodium azide (SA).It was
Morphological, observed that the incresing dose of sodium azide was showed adverse effect on
Okra germination percentage (%) as well as morphological characters of two different varieties
Article Info of okra.The application of sodium azide at T, (0.04% of sodium azide) showed similar

results in growth parameters such as number of leaves (4.77) , plant height (4.42 cm) ,
Accepted: fresh weight (2.43 gm) and dry weight (0.96 gm) in the variety Parbhani Kranti as
2SS compared with the contol (5.50 , 9.16 cm ,3.66 gm and 1.03 gm respectively) in the pot
fc‘)’%ﬂﬁslgﬁg"“e' culture.Similarly, the application of Sodium azide at T, (0.04% sodium azide) showed

similar results in growth parameters such as number of leaves (3.76) , fresh weight (1.66

gm) and dry weight (0.46 gm) in the variety Arka Anamika as compared with the control
(6.66, 2.11 gm and 0.70 gm respectively) in the pot culture.

Introduction

The genus of okra is Abelmoschus, belongs to
family Malvaceae, is represented by 12
species (Bentham and Hooker, 1867) in which
the most common vegetable crop, okra
(Abelmoschus esculentus (L.) Moench) is
included. Okra is an economically important
vegetable crop grown in tropical and sub-
tropical regions of the world. It is suitable for

cultivation on a large commercial farm. It is
grown commercially in many countries such
as India, Turkey, Iran, Bangladesh, Brazil,
Pakistan, Ghana, Ethopia and Southern united
states etc. (Baghery et al., 2016). Okra is the
sixth important popular vegetable crop, and
widely grown under varying climatic
conditions in almost all parts of India
throughout the year except in the mountainous
region.
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It is estimated that world okra production is
about 5 to 6 million tonnes per year. India is
the largest producer of okra covering an area
of 3.8 lakh hectares with an annual production
of 36.84 lakh tones (Elangovan and Pavadai,
2015). In India the most okra producing states
are west bangal covering an area of 75 lakh
hectares with an annual production of 877.00
(MT) and in Maharashtra okra production was
241.50 (MT) within 23 lakh hectares (NHB,
2014).

Induced mutation has been established as an
important tool for improvement of certain
traits in the existing germplasm. Mutation
breeding has been widely used for the
improvement of plant characters in various
crops. It is a powerful and effective tool in the
hands of plant breeders especially for
autogamous crops having narrow genetic base
(Micke, 1988). In any mutation breeding
program, selection of an effective and efficient
mutagen is very essential to produce high
frequency of desirable mutation. Many
chemical mutagens have been employed for
obtaining useful mutants in various crop
species (Singh and Singh, 2001). The role of
mutation breeding increases the genetic
variability for the desired traits in various crop
plants (Tah, 2006; Adamu and Aliyu, 2007;
Khan and Goyal, 2009; Kozgar et al., 2011;
Mostafa, 2011). Variability is a pre-requisite
for any breeding program to evolve high
yielding varieties with other desirable
attributes. In such a situation, induced
mutations can be used to generate useful
variation in quantitatively inherited characters
(Baghery and kazemitabar, 2014).

Induce mutation using physical and chemical
mutagen is an method to create genetic
variation resulting in new varieties with better
characteristics Sodium azide (NaN3) is a
chemical mutagen and which considers as one
of the most powerful mutagens in plants. Its
application on plant is easy and inexpensive

and creates mutation to improve their traits.
The efficiency of mutant production depends
on many conditions such as pH, soaking into
water, temperature, concentration of azide and
treatment duration. It creates point adverse
conditions (AL-Qurainy and khan, 2009).
Hence the present investigation on “Effect of
Sodium azide induction on two varieties of
okra” is proposed with the following
objectives, 1. To study the germination
percentage (%) of different varieties of okra at
different concentration of Sodium azide (SA).
2. To study the morphological variation
between different varieties of okra at different
concentration of Sodium azide (SA).

Materials and Methods

The present investigation entitled, “Effect of
Sodium azide induction of two varieties of
okra (Abelmoschus esculentus L.)” was carried
out at the MGM’s Institute of Bioscience and
Technology, Aurangabad. The aim of study is
to see the effect of sodium azide induction of
two varieties of okra. The detailed information
on the experimental technique adopted during
the study period was presented in this chapter.

A pot experiment was conducted at MGM’s
Institute of Bioscience and Technology,
Aurangabad.

To study the performance of sodium azide in
mutation induction on 2 different varieties of
okra as the detailed below, the experiment was
laid out in RBD with 3 replication other
detailed of field experiment are given in table
1.

Treatment details

Treatment details of different concentration of
sodium azide (SA) given two different
varieties of okra (Parbhani Kranti and Arka
Anamika).
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The details of the treatment are given in table
2.

Germination

Healthy and dry seeds of the varieties
Parbhani Kranti and Arka anamika of okra
was selected which are having uniform size.
The seeds presoaked in the different
concentration of Sodium azide used for
chemical mutagenic treatments were (00 %,
0.04 %, 0.08 %, 0.12 %, 0.16 %, 0.20 % and
0.24 %) for 18 hours (Warghat et al, 2011).
The seeds were thoroughly washed in the
running tap water for 4 hours. Based on the
Sodium azide mutagenesis, 9 seeds of each
treatments (3 seeds per cup tray) were
evaluated for germination besides untreated
control. The total number of seeds that
emerged per cup tray was recorded 15 days
after planting and the percentage calculated
using the formula.

Number of Germinated Seeds

Germination Percentage (o) = X 100

Total Number of Seeds
Plant growth characters

Three pot of each replication from each pot
were selected for recording biometric
observations. The biometric observations viz.,
number of leaves, plant height, Root length,
fresh weight, dry weight. Morphological
characters were studied by using 3 selected
plants of each replication was counted and
recorded.

Results and Discussion

Okra (Abelmoschus esculentus L.) is the only
vegetable crop of significance in the
Malvaceae family and is common in tropical
and subtropical regions of the world. Mutation
induction has been accepted as a useful tool in
plant breeding programs to provide maximum
variability. Present topic emphasis is to study
effect of differential treatment concentration

of single mutagens on two okra cultivar
Parbhani Kranti and Arka Anamika. After
treatment with single mutagen at various
concentration seeds were sown and different
observations were recorded at harvesting.

Effect of SA on germination percentage of
okra

All the five treatment of sodium azide had best
an effect on germination percentage when
compared with control treatment. In variety
Parbhani Kranti, the highest germination
(88.66 %) was showed by the treatment T,
(0.00% of sodium azide) and the lowest
germination (0.00% of sodium azide) was
recorded by treatment Tg (0.24 % of sodium
azide) (Table 3, Fig.1).

In variety Arka Anamika, the maximum
germination (77.66%) was showed by the
treatment Ty (0.00% of sodium azide) and the
lowest germination (0.00%) was observed by
treatment T (0.24% of sodium azide) (Table
3, Fig.1).

Effect of sodium azide on morphological
growth of okra

Number of leaves of okra

In the present investigation, the maximum
number of leaves (5.50) in Parbhani Kranti
and (6.66) in Arka Anamika was recorded in
control treatment (0.00 % of Sodium azide) of
both the varieties followed to (4.77) in
Parbhani Kranti and (3.76) in Arka Anamika
was observed at treatment T; (0.04% of
Sodium azide).

Similarly, Adamu and Aliyu (2007) reported
that, the three varieties of tomato (T106, T244
and T420) exposed to sodium azide at various
concentrations (0OmM, 1mM, 2mM and
4mM). They found that, the maximum number
of leaves (11.00) obtained at the concentration
of (00OmM) and the lower number of leaves
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(3.00) showed at the concentration of sodium
azide at (4mM). It resulted the number of
leaves decrease with the increasing
concentration of sodium azide.

Effect of sodium azide on plant height of
okra

In the present study, the highest plant height
of okra plant without treatment (0.00% of
sodium azide) was about (9.16 cm) in
Parbhani Kranti followed to treatment T,
(0.04% of sodium azide) recorded (4.42 cm)
and the treatment Ty (0.00% of sodium azide)
showed the maximum plant height (10.33 cm)
in Arka Anamika.

In the support of current study of odeje et al.,
(2016) reported the seeds of three varieties of
guinea corn (samsorg 4, samsorg 40 and
samsorg 41) were treated with the
combination of gamma rays (20,30,40,100

Krad) and two doses of sodium azide (3mM
and 4mM). They observed that, there was
generally inverse relationship  between
mutagens and the varieties. The highest plant
height (120.7 cm) was recorded by the first
treatment of sodium azide (3mM) without
gamma rays and lowest plant height (55.0 cm)
was showed by the last treatment of sodium
azide and gamma rays (4mM and 30Krad).

Effect of sodium azide on root length of
okra

In the present investigation, the highest root
length (6.66 cm) in Parbhani Kranti and (7.33
cm) in Arka Anamika was recorded in control
treatment (0.00 % sodium azide) of both the
varieties and lowest root length (00) was
showed in both of the varieties of okra at
treatment Tg (0.24%). The increasing
concentration of SA tends to decreasing root
length.

Table.1 Experimental details

Crop

Varieties

Season

Sowing time
Transplant of seedling
Statistical design

No. of treatment

No. of replication
Location

© [i0o] ~ [ioa) U1 (3R GO (i) =

Okra (Abelmoschus esculentus L.)
Prabhani Kranti and Arka Anamika
Rabi

December-March

7/01/2017

RBD (Randomized Block Design)
-

3

MGM’s IBT, Aurangabad

Table.2 Treatment details

Treatment
To
T
T,
T3
Ty
Ts
Te

Sodium azide (Conc. in %)
Control
0.04%
0.08%
0.12%
0.16%
0.20%
0.24%
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Table.3 Effect of Sodium azide application on germination percentage (%)
of different varieties of okra

Treatments Parbhani Kranti (%) Arka anamika (%o)
To (0.00 %) 88.66 77.66
T;(0.04 %) 77.33 66.33

T, (0.08 %) 44.00 33.00
T3(0.12 %) 33.00 33.00
T4(0.16 %) 22.00 33.00
T5(0.20 %) 22.00 22.00

T (0.24 %) No germination No germination

Table.4 Effect of Sodium azide application on number of leaves of different varieties of okra

Treatments Parbhani Kranti Arka anamika
To (0.00 %) 5.50 6.66
T1(0.04 %) 4.77 3.76
T, (0.08 %) 2.33 3.00
T3(0.12 %) 2.33 2.33
T4(0.16 %) 2.00 2.16
Ts(0.20 %) 2.00 2.00
T (0.24 %) 0.00 0.00

SE + 0.96 0.96

CD 2.94 3.00

Fig.1 Effect of Sodium azide application on germination percentage (%)
of different varieties of okra

100

M Parbhani Kranti (%)

M Arkaanamika (%)

seed germination (%)

TO(0.00) T1(0.04) T2(0.08) T3(0.12) T4(0.16) T5(0.20) T6(0.24)

sodium azide conc. (%)
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Fig.2 Effect of Sodium azide application on plant height of different varieties of okra

12

10

plant height {cm)
(=]

M ParbhaniKranti (cm)

m Arka anamika (cm)

TO(0.00) T1(0.04) T2(0.08) T3(0.12) T4(0.16) T5(0.20) T6(0.24)

sodium azide conc (%)

The result are agreement with the finding of
srivastava et al., (2011) suggested that root
length of the treated seeds was recorded at
7,10 and 14™ DAS at different concentration
of sodium azide (0.00%, 0.02%, 0.04% and
0.06%). They observed that, highest root
length was recorded (7.53 cm) at 0.00% and
the lowest root length showed (5.93 c¢cm) at
0.06% of sodium azide.

Effect of sodium azide on fresh weight of
okra

In the present study, the highest fresh weight
of okra plant in control treatment T, (0.00%
of sodium azide) was about (3.66 gm) in
Parbhani Kranti and (2.11 gm) in Arka
Anamika followed to (2.43 gm) in Parbhani
Kranti and (1.66 gm) in Arka Anamika was
observed at treatment T; (0.04% of Sodium
azide).

Similar results reported by Gnanamurthy et
al., (2012) studied that, maize variety JKMH-
1001 was treated with different conc. of
chemical mutagen namely, EMS at (40mM,
50mM and 60mM), DES (30mM, 40mM and
50mM) and SA (30mM, 40mM and 50mM).

They obtained that, the highest fresh weight
(523.77) was reported in first treatment of SA
(30mM) and the lowest fresh wt (388.45) was
recorded in last treatment of SA (50 mM).

Effect of Sodium azide on dry weight of
okra

In the present investigation, the highest dry
weight of okra plant in control treatment T,
(0.00% of sodium azide) was about (1.03 gm)
in Parbhani Kranti and (0.70 gm) in Arka
Anamika followed to (0.96 gm) in Parbhani
Kranti and (0.46 gm) in Arka Anamika was
observed at treatment T; (0.04% of sodium
azide).

Similar results reported by Gnanamurthy et
al., (2012) studied that, maize variety JKMH-
1001 was treated with different conc. of
chemical mutagen namely, EMS at (40mM,
50mM and 60mM), DES (30Mm, 40mM and
50mM) and SA (30Mm, 40mM and 50mM).
They obtained that, the first treatment of SA
(30mM) showed highest dry weight (130.08)
and the last treatment of sodium azide (50
mM) recorded lowest dry weight (99.83).
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In conclusion, the application of sodium azide
at T1 (0.04% of sodium azide) showed similar
results in growth parameters such as number
of leaves (4.77), plant height (4.42 cm), fresh
weight (2.43 gm) and dry weight (0.96 gm) in
the variety Parbhani Kranti as compared with
the contol (5.50, 9.16 cm, 3.66 gm and 1.03
gm respectively) in the pot culture.

Similarly, the application of Sodium azide at
T1 (0.04% sodium azide) showed similar
results in growth parameters such as number
of leaves (3.76), fresh weight (1.66 gm) and
dry weight (0.46 gm) in the variety Arka
Anamika as compared with the control (6.66,
2.11 gm and 0.70 gm respectively) in the pot
culture.

Thus, it is concluded that sodium azide at
(0.04% of sodium azide) low concentration
appear to be the better effective treatment for
inducing variality in okra varieties such as
Parbhani Kranti and Arka Anamika as
compare with other concentrations of sodium
azide (0.08 % to 0.24 %).
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