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INTRODUCTION

Tomato (Solanum lycopersicum L.) crop is infected by several
diseases, among which early blight caused by Alternaria solani
(Elli. and Mart.; Jones and Grout) is the most important one,
causing damping off at seedling stage, blight on the foliage
and stem canker at later growth stage and fruit decay of mature
fruits. In India this disease is most important. Datar and Mayee
(1981) observed 78.51 per cent fruit yield reduction due to
Alternaria blight in Marathwada region of Maharashtra. The

pathogen is seed borne in nature, so to avoid infection by
seed, seed treatment of various fungicides were given, but

these traditional fungicides had their residues on tomato fruits
and thus harmful to human health. Hence an alternative
approach needs to work out with seed treatment of different
disease resistance chemicals.

Disease resistance inducing chemicals viz. salicylic acid, β-
aminobutyric acid, chitosan and 2, 6 dichloroisonicotinic acid
are known to elicit resistance in crop plants (Tosun et al.,
2006; Jakab et al., 2001; Ton et al., 2005; Benhamou and
Theriault, 1992; Friedrich et al., 1996; Worrall et al., 2012).

Some of these resistance inducing chemicals are also known
to enhance the seed germination (Ruan and Xue, 2002; Zhou
et al., 2002; Shao et al., 2005; Rajjou et al., 2006; Rajaei and

Mohamad. 2013; Jayalakshmi et al., 2010 ) and per cent dry
matter (Guan et al., 2009; Hodge et al., 2004). The review
shows that there was no work done on this resistance elicitor
on tomato crop in respect of disease resistance induction and
on growth parameters. Therefore resistance elicitors viz.

salicylic acid, β-aminobutyric acid, chitosan and 2,6

dichloroisonicotinic acid was used to study their effect on
growth parameters of tomato particularly seed germination,
root length, shoot length, seedling vigor index and dry matter
weight in comparision to untreated tomato plants.

MATERIALS AND METHODS

The tomato seeds were first surface sterilized with 0.1% HgCl
2

for 30 sec. followed by three washings with the sterile distilled
water. The seed lot of 400 sterilized seed were dipped indi-

vidually in 1.0 and 1.5 mM conc. of salicylic acid; 10.0 and
15.0 mM conc of β-aminobutyric acid; 15.0 mM conc. of

chitosan and 10.0 mM conc. of 2, 6 dichloroisonicotinic acid
solutions for 8h and were placed on a towel paper to study
their effect on seed germination and seedling vigor index of
tomato. For each treatment eight towel papers having fifty seeds
(400 seeds) were used. The rolled towel papers were kept in a

seed germinator in slanting position and incubated at 240C

with relative humidity above 85 per cent. A germination count
was recorded after 14 days and mean seed germination was
calculated. Then germinated seed with full growth of plumule

and radical was considered as normal (Anonymous, 1985).
The root and shoot length (cm) of randomly selected 10 nor-
mal seedlings from each towel paper was measured and seed-
ling vigor index was calculated (Abdul-Baki and Anderson,
1973).

RESULTS AND DISCUSSION

On an average the per cent increase in seed germination by
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resistance elicitor was 8.00 to 17.33 per cent. The per cent
increase in shoot length and root length was 1.35 to 30.27
per cent and 6.25 tyo 17.19 per cent respectively over control.
The per cent increase in seedling vigor index and dry matter
weight was 11.91 to 39.44 per cent and 5.26 to 21.05 per
cent respectively over control (Table 1) and was dependent
on the resistant inducing chemicals and their concentrations
used.

The highest per cent increase in germination was observed
for β–aminobutyric acid @ 15.0 mM concentration whereas
the minimum per cent increase was observed for 2, 6-
dichloroisonicotinic acid @ 10.0 mM. The increase in shoot
length was highest for β–aminobutyric acid @ 15.0mM
concentration and lowest for salicylic acid @ 1.0 mM
concentration. The increase in root length was highest for β-
aminobutyric acid @ 15.0 mM concentration and lowest for
salicylic acid @ 1.0 mM concentration. The increase in
seedling vigor index was highest for β-aminobutyric acid @
15.00 mM concentration. The per cent increase in dry matter
was highest for chitosan @ 15.00 mM concentration.

In general, the per cent increase in seed germination, shoot
length, root length and seedling vigor index was maximum for
β-aminobutyric acid @ 15.0 mM concentration.

These results are in confirmation with those of Ruan and Xue
(2002). They showed accelerated germination of rice seed
coated with chitosan. Zhou et al. (2002) also reported that
peanut seeds when treated with chitosan exhibited an
increased rate of germination. Rajjou et al. (2006) reported
enhanced seed germination in Arabidopsis. Hogde et al.
(2009) reported that application of β-amino butyric acid
increased the shoot length and per cent dry matter.

It is thus evident from these results that resistance elicitors or
resistance inducing chemicals particularly β-aminobutyric acid
@ 15.0 mM concentration was found to increase all the plant
growth parameters in tomato. This chemical elicitor is also
known to induce disease resistance (Ton et al., 2005 and
Polyakovskii et al., 2008) and therefore seems to be important
in plant health and disease management.

REFERENCES

Abdul-Baki, A. A. and Anderson, J. P. 1973. Vigour determination in

soyabean seed by multiple criteria. Crop Sci. 13: 630-633.

Anonymous 1985. International rules for seed testing. Seed Science

and Technology. 13: 299-325.

Benhamou, N. and  Theriault, G. 1992. Treatment with chitosan

enhances resistance of tomato plants to the crown and root rot

pathogen Fusarium oxysporum f. sp. radicis-lycopersici. Physiol. Mol.

Plant Pathol. 41(1): 33-52.

Datar, V. V. and  Mayee, C. D. 1981. Assessment of losses in tomato

yield due to early blight. Indian phytopath. 84(2): 191-195.

Friedrich, L., Lawton, K., Ruess, W., Masner, P., Specker, N., Rella,
M. G., Meier, B., Dincher, S., Staub, T., Uknes, S., Metraux, J. P.,
Kessmann, H. and Ryals, J. A. 1996. Benzothiadiazole derivative

induces systemic acquired resistance in tobacco. Plant J. 10: 61-70.

Guan, Y. J., Hu, J., Wang, X. J. and Shao, C. X. 2009. Seed priming

with chitosan improves maize germination and seedling growth in

relation to physiological changes under low temperature stress. J.

Zhejiang Univ. Sci. B. 10: 427-433.T
a
b

le
 1

: 
E
ff

e
c
t 

o
f 

d
if

fe
re

n
t 

R
IC

’s
 a

s 
se

e
d

 t
re

a
tm

e
n

t 
o

n
 s

e
e
d

 g
e
rm

in
a
ti

o
n

, 
ro

o
t 

a
n

d
 s

h
o

o
t 

le
n

g
th

, 
se

e
d

li
n

g
 v

ig
o

r 
in

d
e
x
 a

n
d

 d
ry

 m
a
tt

e
r 

w
e
ig

h
t 

o
f 

to
m

a
to

T
re

a
tm

e
n

t
C

o
n

c
.

%
se

e
d

%
in

c
re

a
se

S
h

o
o

t
%

in
c
re

a
se

R
o

o
t

%
in

c
re

a
se

S
e
e
d
li
n
g

%
in

c
re

a
se

D
ry

%
in

c
re

a
se

(m
M

)
g
e
rm

in
a
ti

o
n

in
 s

e
e
d

le
n

g
th

in
 s

h
o

o
t

le
n

g
th

in
 r

o
o

t
v
ig

o
r

in
 s

e
e
d

li
n

g
m

a
tt

e
r

in
 d

ry
 m

a
tt

e
r

g
e
rm

in
a
ti

o
n

(c
m

)
le

n
g
th

(c
m

)
le

n
g
th

in
d
e
x

v
o

g
o

r 
in

d
e
x

(g
)

o
v
e
r 

c
o

n
tr

o
l

o
v
e
r 

c
o

n
tr

o
l

o
v
e
r 

c
o

n
tr

o
l

o
v
e
r 

c
o

n
tr

o
l

o
v
e
r 

c
o

n
tr

o
l

S
a
li

c
y
li

c
 a

c
id

1
.0

8
1

8
.0

0
7

.5
1

.3
5

6
.8

6
.2

5
1

1
5

8
.3

0
1

1
.9

1
0

.0
2

1
1

0
.5

3

S
a
li

c
y
li

c
 a

c
id

1
.5

8
2

9
.3

3
8

.5
1

4
.8

6
7

.4
1

5
.6

3
1

2
5

6
.1

0
2

1
.3

6
0

.0
2

1
1

0
.5

3

β-
a
m

in
o

 b
u

ty
ri

c
 a

c
id

1
0

.0
8

5
1

3
.3

3
8

.4
1

3
.5

1
7

.3
1

4
.0

6
1

3
3

4
.4

5
2

8
.9

3
0

.0
2

2
1

5
.7

9

β-
a
m

in
o

 b
u

ty
ri

c
 a

c
id

1
5

.0
8

8
1

7
.3

3
8

.9
2

0
.2

7
7

.5
1

7
.1

9
1

4
4

3
.2

0
3

9
.4

4
0

.0
2

2
5

1
8

.4
2

C
h

it
o

sa
n

1
5

.0
8

5
1

3
.3

3
8

.5
1

4
.8

6
7

.4
1

5
.6

3
1

3
5

1
.5

0
3

0
.5

8
0

.0
2

3
2

1
.0

5

2
,6

-d
ic

h
lo

ro
is

o
n

ic
o

ti
n

ic
 a

c
id

1
0

.0
7

6
1

.3
3

8
.9

2
0

.2
7

7
.5

1
7

.1
9

1
2

1
3

.6
0

1
7

.2
6

0
.0

2
0

5
.2

6

C
o

n
tr

o
l(

N
o

n
 t

re
a
te

d
)

-
7

5
-

7
.4

-
6

.4
-

1
0

3
5

.0
0

-
0

.0
1

9
-

S
E
 (

±
)

2
.0

6
0

.2
0

0
.1

9
4

5
.0

5
0

.0
0

0
7

C
D

 (
p

=
0

.0
1

)
6

.1
9

0
.6

0
0

.5
5

1
3

3
.5

1
0

.0
0

2



1159

Hodge, S., Powell, G. and Andrews, M. 2004. The effects of β-

aminobutyric acid on germination, chemical composition and growth
of crop plants. Induced resistance in plants against insects and diseases
- chances and limits. 5th Meeting of the IOBC working group “induced
resistance in plants against insects and diseases” Granada, Spain, 12-
16 May 2009. p. 34.

Jakab, G., Cottier, V., Toquin, V., Rigoli, G., Zimmerli, L., Metraux,
J. P. and Mauch-Mani, B. 2001. Beta-aminobutyric acid-induced
resistance in plants. Eur. J. Plant Pathol. 107: 29-37.

Jayalakshmi, P., Suvarnalatha devi, P., Prasanna, N. D., Revathi, G.
and Shaheen , S. K.  2010. Morphological and physiological changes
of Groundnut plants by foliar application with salicylic acid. The
Bioscan. 5(2): 193-195.

Polyakovskii,  S.  A., Kravchuk, Z. N. and Dmitriev, A. P. 2008.
Mechanism of action of the plant resistance inducer beta-aminobutyric
acid in Allium cepa. Cytology and Genetics. 42: 369-372.

Rajaei, P. and Mohamad, N.  2013. Effect of beta aminobutyric acid
(BABA), ABA and ethylene synthesis inhibitor (CoCl2) on seed
germination and seedling growth of Brassica napus L. European J.
Experimental Biology. 3(5): 437-440.

Rajjou, L., Belghazi,  M. and Job, D. 2008. Proteomic investigation

of the effect of salicylic acid on Arabidopsis seed germination and

establishment of early defense mechanism. Plant Physiol. 141(3):

910-923.

Ruan, S. L. and Xue, Q. Z. 2002. Effects of chitosan coating on seed

germination and salt-tolerance of seedlings in hybrid rice (Oryza

sativa L.). Acta Agronomica Sinica. 28(6): 803-808.

Shao, C. X., Hu, J., Song, W. J. and Hu, W. M. 2005. Effects of seed

priming with chitosan solutions of different acidity on seed germination

and physiological characteristics of maize seedling. J. Zhejiang Univ.

Agric. Life Sci. 1: 705-708.

Ton, J. and Mauch-Mani, B. 2004. β-Amino-butyric acid-induced

resistance against necrotrophic pathogens is based on ABA-dependent

priming for callose. Plant J. 38:119-130.

Tosun, N., Atkas, L., Karabay-Yavasoglu, N. U. and Turkusay, H.
2006. Effects of salicylic acid, harpin and phosphorus acid in control

of late blight (Phytophthora infestans Mont. De Barry) disease and

some physiological parameters of tomato. Turkish Phytopathological

Society. 32(3):

Worrall, D., Holroyd, G. H., Moore, J. P. Glowacz, M., Croft, P.,

Taylor, J. E. Paul, N. D. and Roberts, M. R. 2012. New Phytologist

193: 770-778.

Zhou, Y. G., Yang, Y. D., Qi, Y. G., Zhang, Z. M., Wang, X. J. and
Hu, X. J. 2002. Effects of chitosan on some physiological activity in

germinating seed of peanut. J. Peanut Sci. 31(1): 22-25.

EFFECT OF DISEASE (ALTERNARIA LEAF BLIGHT) RESISTANCE ELICITORS



1160

NATIONAL ENVIRONMENTALISTS ASSOCIATION

An International Quarterly Journal of Life Science

AND ITS OFFICIAL ORGAN

NATIONAL ENVIRONMENTALISTS ASSOCIATION

Started in 1988, the National Environmentalists

Association has been reorganized in 2006 and now is an

association functioning with full vigour  and new impetus

to meet its objectives with the co-operation of like minded

environment conscious academicians from different parts

of the nation.

MEMBERSHIP OF THE ASSOCIATION

Any graduate having interest in environmental conservation
and protection of nature and natural resources can be the
member of the association.

To be the member of the association the application form
given below should be duly filled up and sent to the
Secretary of the association along with a demand draft  of
Rs. 750/- (After the 25% concession) for annual
membership and Rs. 7500/- (After the 25% concession)
for life membership.

FELLOWSHIP OF THE ASSOCIATION

The Association is awarding FELLOWSHIP to deserving

academicians / researchers /scientists who are LIFE

MEMBERS of the Association after reviewing their bio-

data by the Fellows and the Executive Members  of the

association. The Fellows are privileged to write F.N.E.A.

after their names .The prestigious Fellowship also includes

a citation in recognition of  their contribution  to society

in general and the endeavour for the noble cause of

environment in particular.

AWARDS OF THE ASSOCIATION

The Association in its Seminars and Conferences provides

the following category of awards on annual basis.

1. The young scientists award : It is given to the

researchers below the age of 35 years.

2. The senior scientists award : It is awarded to the

academicians above the age of 35 years.

3. The best paper award: It is awarded to the contributor

of the Journal The Bioscan during the year.

4. The best paper presentation award : It is awarded to

the scholar whose presentation is the best other than

the young scientist category.

5. The best oration award : It is awarded to the scholar

who delivered invited speech.

6. The recognition award : It is awarded to those senior

scholars who have contributed to the subject through

their continued research .

7. The environmental awareness award : It is awarded

to those who, apart from their research contribution,

have done commendable extension work for

environmental betterment.

The number of recipients of award in each category will

vary depending upon the recommendation of the panel of

judges and the executive committee. The association has

the provision to institute awards in the name of persons

for whom a with desired sum is donated in consultation

with the executive body.

PUBLICATION OF THE ASSOCIATION

In order to provide a platform to a vast group of researchers

to express their views and finding of research as well as to

promote the attitude of quality research among the scholars

of younger generation the association publishes an

international quarterly journal – THE BIOSCAN (ISSN:0973-

7049). For the benefit of the potential contributors

instructions to authors is given separately in this journal.

However, the details regarding the journal and also the

association can be seen on our website www.thebioscan.in.
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