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Invitro physiological studiesrevealed that fungus grew well on PDA and malt extract media.
Maximummycelial growth wasrecorded on Potato dextrose agar medium at 25+2°C temperature
and pH 7.0 for al the three Alternaria spp. The severe symptoms were produced by Alternaria
alternata ascompared to Alternaria macrosporaand Alternaria gossypina. Thus, it was confirmed
that the maximum toxin was produced by Alternaria alternata as compared to Alternaria
macrospora and Alternaria gossypina. Non-Bt cotton plantswere more susceptible as compared
to Bt cotton plants.

How to view point the article : Meena, PK. and Ratnoo, R.S. (2013). Effect of growth and
sporulation on different solid media and toxin production by Alternaria spp. causing leaf
spot on cotton. Internat. J. Plant Protec., 6(2) : 293-295.

Email: rs_rathoo@yahoo.co.in

INTRODUCTION

Nutritional requirement of three Alternaria spp. viz., A.
alternata, A. macrospora and A. gossypina were studied by
different in vitro physiological tests. Out of seven solid media
tested, maximum mycelial growth and sporulation were
obtained on PDA followed by malt extract agar media and
Richard’s agar for growth and sporulation of Alternaria
alternata and Alternaria macrospora. However, PDA was
the best medium followed by Richard’s agar media and Malt
extract agar for growth and sporulation for Alternaria
gossypina. Whereas, poor growth and sporulation were found
on Brown’s and Asthana and Hawker’s media in all three
Alternaria spp.

Thetoxin productions of three species of Alternariawere
tested on Bt and non-Bt cotton plantsin pots. After 10 day of
inoculation the typical symptoms appeared on the leaves. The
maximum symptoms were produce by Alternaria alternata as
compared to Alternaria macrospora and Alternaria gossypina.

The Bt and non-Bt cotton tested were susceptible to the

pathogen and to its toxin. But the disease severity was low in
Bt cotton compared to Non-Bt cotton because Bt cotton plants
were well makeup with the gene capable of secreting protease
enzymesand permitting the presence of fungi of Bt cotton plants.

MATERIAL ANDMETHODS

Growth and sporulation on different solid media:

Following different mediawere examined to assesstheir
comparative suitability for supporting the growth and
sporulation of three Alternaria spp. in laboratory.

— Potato dextrose agar (PDA) medium

— Richard’s agar medium

— Czapek’s dox agar medium

— Malt extract agar medium

— Sabouraud’s medium

— Brown’s medium

— Asthana and Hawker’s medium

Different solid mediawere used and they were prepared
with singledistilled water. The mediumin each Petri plate was
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inoculated by 2 mm circular disc, cut from the fungal growth
on 2% plain agar.

Sporulation under solid media was estimated by taking
three 0.5 mm circular growth cylinders, from near the centre
other two from middle and periphery of the colony. These
werethen putin 10 ml sterilized distilled water, crushed shaken
vigorously and 0.1 ml of the suspension used for spore count.

Number of sporesper microscopic

figd Grading
Nil Absent (-)
1-20 Poor (+)
21-40 Good (++)
41 and above Abundant (+++)

For solid media studies, 25 ml of sterilized medium was
poured in each sterilized Petri plate, inocul ated and incubated
at 25 + 2°C. After 7 days of inoculation, the growth was
recorded by measuring colony diameter along with two
diagonals axis passing through the centre of the colony.
Sporulation was also recorded at the time of observations.

Toxin production (Liquid extractsof different cultures):

In order to find out the toxin production (liquid extracts
of different cultures) of threeisolates of Alternaria spp. were
prepared on PDA liquid medium. In each conical flask (250
ml), 100 ml medium was poured in threeflasksand sterilized in
autoclave. Thenthe conical flaskswereinoculated separately
from one bit of 5 mm size culture of different species of
Alternaria. Flaskswereincubated at 25+ 2°Cin BOD incubator.
Liquid cultures of different Alternaria spp. after 21 days of
incubation were subjected to filtration through muslin cloth
followed by filter paper and tested on Bt and non-Bt cotton
plants in pots. Three pots were separately inoculated by
different cultures of Alternaria spp. by spray inoculating
technique.

RESULTS AND DISCUSSION

The experimental findings of the study have been
presented in the following sub heads :

Effect of different solid media on growth and sporulation :

Fungi exhibit a great diversity in their nutritional
requirements for their growth and sporulation which are
greatly influenced by nature, concentration and total quality
nutrients supplied (Cochrane, 1958 and Tandon, 1961). Semi-
synthetic medium like PDA gave good growth and better
sporulation than other, which could be attributed to the
complex nutrients present in PDA.

Inorder to find out the most suitable medium for different
Alternaria spp. seven different solid media were tested and
mycelial growth and sporulation were recorded after 8 days of
incubation (Table 1 and Fig. 1).

90 -~

] 7 s

a1l I
£

gzo_: I-‘ '-‘

PDA medium  Richard’s  Czapek’sDox Madtextract Sabouraud’s Brown Asthanaand
Agar medium Agar medium Agar medium Medium medium Hawker
medium

Alternaria gossypina

3

S

S

S

= Alternaria alternata

Effect of different solid media on growth of Alternariaspp.

m Alternaria macr ospora

Fig.1:

The Alternaria alternata was capable to grow and
sporulate on various mediastudied. Maximum mycelial growth
(89.5 mm) and abundant sporulation was obtained on Potato

Table 1. Effect of different solid media on growth and sporulation of Alternaria spp.

_ Alternaria alternata Alternaria macrospora Alternaria gossypina
Medium M)d/ic;zig?rm in Sporulation |'|\'1A21/|Ce;erlrl12tlegrr?r\:1vrt:) Sporulation |’;1A211|C:Irrlgegrr?nm Sporulation
PDA medium 89.5 +++ 89.7 +++ 88.3 +++
Richard’s Agar medium 83.3 +++ 74.0 ++ 80.7 +++
Czapek’s Dox Agar medium 58.3 ++ 64.7 ++ 50.7 ++
Malt extract Agar medium 86.7 +++ 78.0 +++ 733 ++
Sabouraud’s medium 733 ++ 60.3 ++ 66.0 ++
Brown's medium 34.7 45.3 + 34.7 +
Asthana and Hawker medium 28.7 + 37.7 + 29.3 +
SEm+ 0.082 0.056 0.131
CD 5% 0.248 0.171 0.397
CD 1% 0.344 0.237 0.551

* Average of three replications
Note: - +++ = Abundant, ++ = Good, + = Poor
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dextrose agar followed by Malt extract agar medium (86.7 mm),
Richard’s agar medium (83.3 mm) and Sabouraud’s medium
(73.3 mm) and Czapek’s dox medium (58.3 mm), sporulation of
the pathogen was good whereas, poor growth and sporulation
were seen on Brown medium and Asthana and Hawker’s
medium. The ability of the fungus to grow and sporulate on
variety of culture media reveals the capability of the fungus
to utilize various forms of nutrients for its growth and
sporulation.

Alternaria macrospora was capable to grow and
sporulate on various mediastudied. Maximum mycelial growth
(89.7 mm) and abundant sporulation was obtained on potato
dextrose agar followed by malt extract agar medium (78.0 mm)
and Richard’s agar medium (74.0 mm), Czapek’s dox medium
(64.7 mm) and Sabouraud’s medium (60.3 mm). Sporulation of
the pathogen was good whereas, poor growth and sporulation
were seen on Brown medium and Asthana and Hawker’s
medium.

Alter naria gossypina was capableto grow and sporul ate
on various media studied. Maximum mycelial growth (88.3
mm) and abundant sporulation was obtained on potato
dextrose agar followed by Richard’s agar medium (80.7 mm)
and malt extract agar medium (73.3 mm), Sabouraud’s medium
(60.0 mm) and Czapek’s dox medium (50.7 mm). Sporulation of
the pathogen was good whereas, poor growth and sporulation
were seen on Brown’s and Asthana and Hawker’s medium. As
already stated the ability of the fungusto grow and sporulate
onvariety of culture mediarevealsthe capability of the fungus
to utilize various forms of nutrients for its growth and
sporulation. Many workers have found PDA as best and
Brown’s medium and Asthana and Hawker’s media very poor
for Alternaria spp. for growth and sporulation in laboratory
studies. (lonnidis and Main, 1973; Maheshwari et al., 1999;
Singh et al., 2001; Pandey et al., 2006; Waghunde and Patil ,
2010).

Toxin production (liquid extractsof different cultures) :
Thetoxin production (liquid extracts of different cultures)
of three species of Alternaria were prepared on PDA broth
medium and tested on Bt and non-Bt cotton plants in pots.
Three pots separately inoculated by different culture of
Alternaria spp. by spray inoculation technique. After 10 day
of inoculation, the typical symptoms appeared on the leaves.
The severe symptoms were produced by A. alternata as
compared to A. macrospora and A. gossypina. Therefore it
was concluded that the maximum toxin was produced by A.
alternata as compared to A. macrospora and A. gossypina.
A. macrospora produced toxin in vitro which induced

th

typical leaf spot symptomsin cotton. The Bt and non-Bt cotton
tested were susceptible to the pathogen and to its toxin. The
wild species of Gossypiumtested differed in their reaction to
the pathogen and the highly susceptible species were highly
sensitive to the toxin. These results are in accordance with
Krishnamohan and Vidhyasekaran (1989), Hiremath et al.
(1991), Leeand Yu (1995), Vijaya akshmi (1996), Pangrikar et
al. (2011).
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