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ABSTRACT
Tomato is considered to be the most widely used vegetables in the world in general and India in particular.
However, the crop is damaged by different pathogens in which Alternaria solani is most important. From the infected
fruits the fungus was isolated, and pure culture was maintained on Potato Dextrose Agar medium. From these
cultures inoculum was taken and cultured in liquid culture medium adjusted with ten different pH (3.0-8.0) and
incubated atten different temperatures (100-440C) to observe the effect on growth and sporulation in Alternaria
solani. Mycelial growth was measured on the solid medium as radial growth, while the dry mycelial weight was
considered as the growth rate in the liquid medium. Maximum radial growth in the solid medium was noted in the
culture adjusted at pH 7.0 which was 86.28 mm and at 7.5 it was 85.24 mm. Similarly at 280C the radial growth was
82.76 mm followed by 320C which was 81.18 mm. The dry mycelial weight at 7.0 pH was 1620 mg/ l of culture, while
at 7.5 it was 1540 mg respectively. The dry mycelial weight at 280C was 1686 mg/l of culture, while it was 1570 mg at
320C. Neither the lowest pH nor the lowest temperature, similarly neither the highest pH nor the highest temperature
could promote better mycelial growth. Sporulation was better in the conditions where the mycelial growth was noted
better.
Keywords:Mycelial growth, Sporulation, Fungal pathogen, Culture conditions, Dry mycelial weight, Tomato.

Tomato, (Lycopersicon esculentum) of
Solanaceae is being cultivated in the different part
of India. The yield as well as the quality of the
fruits is degraded by the most common fungal
pathogen known as Alternaria solani that causes
severe early blight disease of the crop. Pandeyet al;
(2003) have reported that in the experimental plots
the loss is up to 80%. Ellis (1971) reported the
structure of conidia in culture conditions. Rath and
Padhi (1973) reported that the sporulation rate in
culture conditions can be enhanced by exposing the
three days old culture in direct sunlight, for 10
minutes. Similarly incubation of culture at 250C
enhances the sporulation rate. Impact of different
range of temperature and pH on growth and
sporulation of Alternaria solani in solid and liquid
medium have been reported by Stevension and
Penny Palker (1988); Rodriguez and Santa (1991);
Prasad et al; (1973); Rath and Padhi (1973);
Soddauskieneet al; (2003) etc. Impact of different
culture media, pH and temperature on growth and
sporulation of Alternaria solani has been observed
by, Hubballiet al; (2010); Albert et al; (2012);
Tawareet al; (2014); Kumar et al; (2015);
Kumawatet al; (2016) and Kumar et al; (2017). In
the present research work experiments were done
to observe the impact of different culture
conditions (ecological) on growth and sporulation
of Alternaria solani.

1

Corresponding Author

MATERIALS AND METHODS
Alternaria solani which was isolated from
the infected tomato plantwas maintainedas pure
culture on PDA. 10 days old above culture was
used for inoculums. For the study of impact of pH
on mycelial growth and sporulation of the above
fungus the pH, 3.0, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0,
7.5 and 8.0 were adjusted by adding few drops of
N/HCl or NaOH. Similarly, 10 temperatures 10, 12,
16, 20, 24, 28, 32, 36, 40 and 440C were
maintained separately in BOD incubator. For radial
growth under different pH and temperature PDA
medium was used. While for mycelial dry mass the
liquid culture was used.
5 mm culture disc from 10 days old
cultures was inoculated in the above medium.
While for pH the temperature was kept constant,
for temperature the pH was maintained constant.
Radial growth was measured on 10th day of
incubation, for both the parameters. Similarly, for
dry mycelial weight 10 days old culture was
filtered through the pre-sterilized and weighted
Whatman filter paper No.-1. The mycelial mat was
washed with hot water to remove any traces of
culture medium. First the fresh weight was taken
and then the filter paper along with the mycelial
mat was placed in BOD incubator at 600C and on
alternate day the weight was taken. This was
repeated till the constant weight was obtained. This
was considered as the dry mycelial weights. All the
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experiments were done in triplicate and in each
experiment 15th cultures were used. The mean of
the above have been presented in the tables 1 – 4.

RESULTS AND DISCUSSION
Effect of different pH and temperature on
growth and sporulation of Alternaria solani have
been studied. For the growth both solid and liquid
medium were used. On the solid medium the
growth rate was analysed through radial growth of
the fungus while in the liquid medium the dry
mycelial weight was considered as the parameters
for the growth. Perusal of the table 1, clearly
indicates that the maximum radial growth of the
fungus was at pH, 7.0 which was 86.28 mm
followed by the radial growth at pH 7.5 which was
85.24. Likewise the radial growth was the highest
at 280C that was 82.76 as is indicated by the data
presented in table 2. This was followed by the
radial growth at 320C that was 81.18 from table 1
and 3, it may be further noted that radial growth of
the fungus was poor at lowest pH and temperature.
Again after a certain pH and temperature the
growth was affected rather not promoted.Growth
rate of the fungus at different pH ranges was also
observed. Here the analysis was done for dry
mycelial weight which indicated the growth rate.
Here again the highest dry mycelial weight was
found at 7.0 pH which was 1620 mg followed by
7.5 pH that was 1540 mg respectively.
Similarly, the highest dry mycelial weight
was obtained at 280C (1686 mg) followed by 1570
mg at 320C. From the table it may be noted that up
to 7.0 pH form 3.0 and up to 280 C form 100C there
was an increasing trends and beyond this again
decreasing trend was found.Both hydrogen ion
concentrations (pH) of the medium in which the
fungus is inoculated and the temperature at which
the culture is incubated has marked impact on
growth and sporulation of the fungus.Sinpfendorfor
et al; (2001); Abubaker et al; (2013) have reported
that hydrogen ion concentration of the medium in
which the fungus is cultured,significantly influence
the growth of the fungus either directly or
indirectly. Findings of the present work corroborate
with the above findings because here also the best
growth was found in the neutral pH as well slightly
acidic or alkaline conditions.
Temperature at which the fungus is
incubated also influences the growth & sporulation
of the fungus. That all the fungi have lowest,
optimum, and highest temperature for growth and
sporulation.(Verma, 1989). Effect of temperature
on growth and sporulation of fungi has been
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reported by Singh (1979); Rodriguez and Santa
(1991); Maheshwari et al; (2000); Simpfendorfer et
al; (2001); Sodlauskiene and Surviliene 2003();
Yadhavand Khan (2008); Sharma et al; (2011);
Mishra and Mishra (2012); Singh and Chauhan
(2013); Taware et al; (2014) and Pradnya Raniand
Kulkarni(2015). Findings of the present work are in
agreement with the findings of the above workers.
In case of temperature it may be noted that there
was an increasing trends in both the radial growth
as well as dry mycelial weight up to 280C, beyond
which there was again declination.
Temperature affects the physiology of the
organism and thus depending on this the growth
rate and the sporulation, both were affected at the
lower and highest temperature. It may further be
concluded that sporulation rate was directly related
with the growth of the fungus. So excellent rate of
sporulation was noted at the pH and temperatures
where the mycelial weight was the highest.
Here in the present study best mycelial
growth both radial and dry mycelial weight was
noted at 7 pH, while the best temperature for the
above at 280C. Yang and Lian (1998) reported the
effects of environmental conditions on the mycelial
growth of Gonodermalucidum in shake flask
cultures and observed the optimal temperature 30350C. Here also the maximum mycelial growth was
at 280C. So the findings are supported by the above
findings. Onilude et al; (2012) however, reported
that in case of Trichoderma the maximum growth
was between 30 to 450C. However, such
exceptional cases are not common and mostly 28 to
300C temperatures are mostly found to be optimal
for general fungi.

CONCLUSION
It may be concluded that for better growth
and sporulation there is optimal pH and
temperatures, below or above it, both the growth
and sporulation are affected. The findings of the
present work will help in the research being carried
out by different workers in the field of plant
pathology.
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Table 1:
Impact of different pH ranges on radial growth and sporulation of Alternaria solani
pH
3.0
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0

Mean of the radial growth
22.64
32.52
38.46
49.36
56.28
73.72
78.22
86.28
85.24
70.12

Sporulation
+
+
++
++
+++
+++
++++
++++
++++
++

Table 2:
Mycelial growth and sporulation of Alternaria solani at different pH, as indicated by dry mycelial weight
pH
3.0
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0

Dry mycelial weight / mg
362
580
678
890
936
1180
1360
1620
1540
1175

Sporulation
+
+
++
++
+++
+++
++++
++++
++++
+++

+ Poor, + + Average, + + + Better,

+ + + + Excellent
Table 3:
Effect of different temperatures on radial growth and sporulation of Alternaria solani
Temperature (In 0C)
10
12
16
20
24
28
32
36
40
44

Radial growth in mm
18.64
32.28
42.72
61.86
76.58
82.76
81.18
70.12
66.42
30.26

Sporulation
+
+
++
++
+++
++++
++++
+++
+++
+

Table 4:
Effect of different temperature on mycelial growth (dry mycelial weight) & sporulation of Alternaria
solani
Temperature (In 0C)

Dry mycelial weight in mg

Sporulation

10

366

+

12

585

+

16

682

++

20

896

++

24

1005

+++

28

1686

+++

32

1570

++++

36

1538

++++

40

1276

++++
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+ Average,

1070

+ + Good,

+ + +

+++

Better,
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