
Open Access Library Journal 
2021, Volume 8, e7219 
ISSN Online: 2333-9721 

ISSN Print: 2333-9705 

 

DOI: 10.4236/oalib.1107219  Mar. 31, 2021 1 Open Access Library Journal 
 

 
 
 

Pathological Survey on Early Leaf Blight of 
Tomato and In Vitro Effect of Culture Media, 
Temperature and pH on Growth and 
Sporulation of Alternaria solani 

I. Parvin1, C. Mondal1, S. Sultana1, N. Sultana2, F. M. Aminuzzaman3*  

1Agrotechnology Discipline, Khulna University, Khulna, Bangladesh 
2Department of Plant Pathology, Bangladesh Agricultural University, Mymensingh, Bangladesh 
3Department of Plant Pathology, Faculty of Agriculture, Sher-e-Bangla Agricultural University, Sher-e-Bangla Nagar,  
Dhaka, Bangladesh 

 
 
 

Abstract 

Alternaria solani causing early blight of tomato is a serious disease, causing 
50% to 86% losses in fruit yield and 20% to 40% losses in seedling establish-
ment. Pathological survey, etiology and physiological characterization of the 
causal organism are necessary to formulate effective management strategy. 
Therefore, present study was conducted to determine the incidence and se-
verity of early leaf blight of tomato in some selected area of Bangladesh and to 
evaluate the effect of different culture media on radial mycelial growth and 
sporulation as well as the effect of pH and temperature on mycelial growth. 
Survey was conducted in five upazilas of Bogura district and typical early 
blight disease sample was collected from surveyed field and Germplasm Cen-
tre, Agrotechnology Discipline, Khulna University, Khulna. Seven different 
culture media were used namely Potato Dextrose Agar (PDA), Richard’s Agar 
(RA), Waskman Agar (WA), Corn meal Agar (CA), Asthana and Hawker’s 
Agar (AHA), Oat Meal Agar (OMA), V-8 Juice Agar Medium (VJAM) and 
seven different pH level such as 5.0, 5.5, 6.0, 6.5, 7.0, 7.5 and 8.0 were used 
and also exercised five distinct temperatures such as 20˚C, 25˚C, 30˚C, 35˚C 
and 40˚C to appraise cultural characters, mycelial growth and sporulation of 
A. solani. Cultural characters such as colony color, colony diameter, growth 
margin, growth surface and margin topography showed distinguished varia-
tion in culture media. Among the seven different media V-8 Juice Agar Me-
dium gave not only maximum mycelial growth (73.10 mm) but also highest 
sporulation (2000 spores ml−1). The optimum pH for maximum mycelial 
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growth ranged to 5.5 - 6.5. But maximum mycelial growth (71.70 mm) was 
observed in pH 6. Whereas, the mycelial growth was favored by 20˚C - 30˚C 
temperature but 25˚C temperature provided highest mycelial growth (72.20 
mm). However, temperature above 40˚C was found adverse for the growth of 
tested fungus. 
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1. Introduction 

Tomato (Lycopersicon esculentum Mill) is one of the most popular vegetables in 
Bangladesh (Chowdhury, 1979) [1]. And consumed raw, grind into paste to 
make soup or sliced, dried and grind into powder or grind to produce tomato 
juice (Musa et al., 2007) [2]. It’s not only popular but also it is ranked as the 
third most important vegetable crop in our country. Recent statistics in Bangla-
desh demonstrated that the area under tomato cultivation was 67,535 acre with a 
total production of 368,121 metric tons during 2015-2016 having an average 
yield 13.46 t/ha (BBS, 2016) [3]. On the other hand, in the year 2016, world’s to-
tal tomato production was estimated to be 177 million tons from 4.8 million 
hectare (FAOSTAT, 2016) [4]. Moreover, average yield of tomato in Bangladesh 
is very low as compared to neighboring country like China (56.2 t/ha) and India 
(24.2 t/ha) (Halder et al., 2003) [5]. 

Among the various causes of lowering yield in comparison to neighbors, dis-
eases are one of the most significant reasons. There are several diseases on to-
mato caused by fungi, bacteria, viruses, nematodes and abiotic factors (Balan-
chard, 1992) [6]. Among the fungal diseases, early blight also known as target 
spot disease incited by Alternaria solani is one of the world’s most catastrophic 
diseases. The causal organism is air borne and soil inhabiting and is responsible 
for early blight, collar rot and fruit rot of tomato (Datar and Mayee, 1981) [7]. 

The first symptoms of early blight are small, dark, necrotic lesions that usually 
appear on the older leaves and spread upward as the plants become older. As le-
sions enlarge, they commonly have concentric rings with a target-like appear-
ance, and they are often surrounded by a yellowing zone. The disease appears on 
leaves, stems, petiole, twig and fruits under favorable conditions resulting in de-
foliation, drying off of twigs and premature fruit drop and thus causing loss 
from 50% to 86% in fruit yield (Mathur and Shekhawat, 1986) [8]. 

In severe epidemics, A. solani causes premature defoliation, weakens the 
plants and exposes the fruit to injury from sunscald. When they lead to collar rot 
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creates 20% to 40% seedling losses in the field (Sherf and MacNab, 1986) [9]. 
This fruit and seedling damage causing pathogen is previously known as A. porri 
f. sp. solani (Neergaard, 1945) [10]. The conidia of A. solani are muriform and 
beaked (Neergaard, 1945; Ellis and Gibson, 1975) [10] [11]. Like other members 
of the genus Alternaria, A. solani has transverse and longitudinal septate con-
idia, multinucleate cells, and dark-colored (melanized) cells. These melanins 
protect against adverse environmental conditions including resistance to micro-
bes and hydrolytic enzymes (Rotem, 1994) [12]. 

It is very difficult to manage, due to its broad host range, extreme variability 
in pathogenic isolates and prolonged active phase of the disease cycle. Moreover, 
A. solani requires several specific compounds for their growth, although the 
fungus is cosmopolitan in nature. However, the nutrient requirements for good 
growth of the fungus do not confirm the nutrient requirements for good sporu-
lation. For example, Koley and Mahapatra (2015) [13] claimed that Alternaria 
solani grew well on PDA and Richard’s broth, on the other hand oat meal agar 
was best for sporulation. Various media compositions also influence the differ-
ent colony morphology of A. solani. Morphological characterization is the clas-
sical approaches to distinguish fungal species that is one of the main requisite of 
fungal taxonomy (Diba et al., 2007 and Zain et al., 2009) [14] [15]. 

The mycelial growth of fungus varies not only with different culture media 
but also with pH and temperature. Considering these facts, impact of different 
range of temperature and pH on growth and sporulation of Alternaria solani in 
solid and liquid medium have been reported by Stevenson and Packer (1988) 
[16]; Rodriguez and Santa (1991) [17]; Prasad et al. (1973) [18]; Rath and Padhi 
(1973) [19] etc. For instance, Yunhui et al. (1994) [20] observed that optimum 
temperature for fungal growth was 23˚C - 28˚C and pH was 6 - 8. The present 
research work was therefore conducted 1) to determine incidence and severity of 
early blight of potato in some selected area; 2) to find out effective growth and 
sporulating media for Alternaria solani; and 3) to determine suitable pH and 
temperature for mycelial growth of Alternaria solani. 

2. Materials and Methods 

The survey on early blight of tomato was conducted during 2017-2018 season in 
five upazilas of Bogura district, Bangladesh. Laboratory experiments were con-
ducted in the Plant Protection Laboratory of Agrotechnology Discipline, Khulna 
University, Khulna, Bangladesh during January, 2018 to October, 2018. The ef-
fect of different culture media, pH and temperature were tested on the radial 
mycelial growth, sporulation of Alternaria solani causal agent of early blight 
disease of tomato. 

2.1. Survey and Sampling of Diseased Specimen 

The survey was conducted during winter season (December to March), 2017-2018. 
The survey was done in local farmer fields in the selected villages under each 
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upazila of Adamdighi, Bogura sadar, Dupchanchia, Kahalu and Nandigram of 
Bogura district of Bangladesh. Five tomato fields were randomly selected under 
each upazila. Incidence and severity of early leaf blight was determined onap-
proximately 30 decimal tomato field area of each field under each upazila. Typi-
cal symptomaticearly blighted tomato leaf samples were collected from survey 
area and Germplasm Centre, Agrotechnology Discipline, Khulna University, 
Khulna in plastic bag and stored in refrigerator at 4˚C for further study. 

2.2. Isolation of Alternaria solani from Diseased Leaf 

Diseased leaves were cut into about 5 mm size after washing containing yellow 
hallows where healthy and diseased tissues remain together. The cut leaf pieces 
were first thoroughly washed by sterilized distilled water and then transferred to 
0.1% sodium hypocloride (NaOCl) solution and kept there for 2 - 3 minutes. 
Excess NaOCl was removed by soaking with sterilized blotting paper. The cut 
pieces were then placed onto sterilized Potato Dextrose Agar (PDA) medium in 
glass petridishes and incubated in room temperature (25˚C ± 1˚C) until myce-
lium formation. All works were done in an aseptic condition. 

2.3. Pure Culture and Preservation of Alternaria solani 

To obtain pure culture of Alternaria solani, a hyphal tip from subculture was 
transferred aseptically to PDA petridish by using a sterile fine needle. After that 
the petridish was sealed with the paraflim to avoid contamination hence incu-
bated in an incubator at a temperature of 25˚C ± 1˚C for 6 days. After producing 
white cottony mycelial advanced hyphae were collected and transferred aseptically 
on petri dish containing PDA with pH 7 and incubated at room temperature 
(25˚C ± 1˚C) for 6 days then preserved at 4˚C in a refrigerator for further use. 

2.4. Pathogenicity Test 

The excised leaves were surface disinfected by dipping in 70% ethanol for 30 
second and placed onto moistened blotting paper in a petridish. Each leaf was 
inoculated with conidial suspension of Alternaria solani having 1 × 106 con-
idia/ml suspension and incubated at 25˚C ± 1˚C for appearance of symptoms. 

2.5. Preparation of Growth Media 

The cultural characters of the pathogen were studied upon multiplication on the 
following solid media. The culture media were prepared by following the proce-
dure demonstrated by Dhingra and Sinclair (1995) [21] except PDA. The mate-
rials of different media are given on Table 1. 

2.6. Procedures of Media Preparations 

PDA was prepared following the standard procedure (Anonymous, 1968) [22]. 
200 g peeled potato was cut into slice and boiled in 1000 ml distilled water then 
sieved into a beaker and 20 g dextrose was mixed with it, after that 15 g agar was 
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Table 1. Ingredients of different culture media used for characterization of Alternaria solani. 

Components 
Potato  

Dextrose  
Agar (PDA) 

Richard’s  
Agar (RA) 

Waskman  
Agar (WA) 

Corn meal  
Agar (CA) 

Asthana and  
Hawker’s  

Agar (AHA) 

Oat  
Meal Agar  

(OMA) 

V-8 Juice  
Agar Medium  

(VJAM) 

Potato 200 g 10 g - - - - 34 g 

Dextrose/glucose 20 g - 10 g 20 g 10 g - 20 g 

Agar 15 g 15 g 20 g 15 g 20 g 20 g 20 g 

Potassium nitrate (KNO3) - - - - - - - 

Potassium monobasic phosphate (KH2PO4) - 5 g 1 g - 1.75 g - - 

Magnesium sulphate (MgSO4∙7H2O) - 2.5 g 0.5 g - 0.75 g - - 

Ferric chloride (FeCl3∙6H2O) - 0.02 g - - - - - 

Sucrose (C12H22O11) - 50 g - - - - - 

Potassium nitrate (KNO3) - 10 g - - 3.5 g - - 

Potassium monobasic phosphate (KH2PO4) - 5 g - - - - - 

Magnesium sulphate (MgSO4∙7H2O) - 2.5 g - - - - - 

Ferric chloride (FeCl3∙6H2O) - 0.02 g - - - - - 

Sucrose (C12H22O11) - 50 g - - - - - 

Bacto-peptone - - 5 g - - - - 

Cornmeal extract - - - 20 g - - - 

Oats - - - - - 60 g - 

beets, celery, carrots, lettuce, parsley,  
watercress, spinach, and tomato  

[>85% tomato juice]. 
- - - - - - 34 g 

CaCO3 - - - - - - 3 g 

Distilled water 1000 ml 1000 ml 1000 ml 1000 ml 1000 ml 1000 ml 1000 ml 

 
added with it. The beaker was then placed on a heater with magnetic stirrer and 
then adjusted to 1000 ml by distilled water. Similar procedure was conducted in 
preparing cornmeal extract. In case of RA, WA and AHA agar was melted in 500 
ml distilled water and rest of the ingredients was thoroughly dissolved in anoth-
er 500 ml distilled water. In respect of oat meal agar medium, oat was boiled in 
500 ml distilled water for 30 minutes, filtered through muslin cloth, agar was 
melted in another 500 ml distilled water. Both the preparations of all the media 
were mixed and the final volume was made up to 1000 ml and then autoclaved at 
121˚C temperature for 20 minutes. For one liter VJAM medium, at first vegeta-
ble extracts were mixed with heating distilled water. After 15 minutes boiling 
agar, dextrose and calcium carbonate were mixed with proper proportion. Then 
this medium was autoclaved at 121˚C for 20 minutes. 

2.7. Preparation of PDA Media at Different pH 

Seven different pH levels namely 5.0, 5.5, 6.0, 6.5, 7.0, 7.5 and 8.0 were taken as 
treatments. Hundred (100) ml PDA was taken in 250 ml conical flask. Different 
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pH were adjusted by adding either 0.1 N HCl or 0.1 N NaOH and measured by 
pH meter. 

2.8. Preparation of PDA Media for  
Culture in Different Temperature 

Five temperature from 20˚C - 40˚C (5˚C intervals) were used to incubate PDA 
petri dish cultures of the selected A. solani isolates to find out the optimum 
temperature as well as the lowest and highest temperatures at which fungal 
growth occurred. 

2.9. Inoculation and Incubation 

All these treatment were conducted in five replications. Advanced hyphae of 6 
days old culture was used for inoculation. A 5 mm block of the mycelium was 
cut with flame sterilized cork borer (5 mm). The mycelial blocks were taken 
from the edge of the colony. Each mycelial block was placed upside down at the 
centre of each petridish. All this operation was done under aseptic condition. 
The inoculated petridishes were kept in the growth chamber at room tempera-
ture (25˚C ± 1˚C) until the mycelia touch the edge of petridishes. 

2.10. Measurement of the Mycelial Growth of Alternaria solani 

Mycelial growth of the isolates was measured by averaging the two dimensions 
(90 mm petridish) taken for each colony after six days of inoculation for differ-
ent growth media, pH and temperature. 

2.11. Counting of Spore 

The number of spores was counted by dilution plate technique following the 
procedure of Dhingra and Sinclair (1985) [21]. 

2.12. Experimental Design and Data Analysis 

The experiment was conducted in the Plant Protection Laboratory of Agrotech-
nology Discipline, Khulna University. Five replicated petridishes were used for 
each treatment under each experiment following Completely Randomized De-
sign (CRD). The data were analyzed using STAR (Statistical Tool for Agricultur-
al Research) statistical program. 

3. Results and Discussion 

3.1. Pathological Survey on Incidence and Severity  
of Early Leaf Blight of Tomato 

Incidence and severity of early blight varied significantly among the upazila un-
der Bogura district (Figure 1). Significantly highest incidence (85.66%) and se-
verity (29.00%) was recorded from Nandigram upazila and lowest incidence 
(47.33%) was recorded in Bogura sadar but the lowest severity (11.66%) was 
measured in Dupchanchia upazila. Sony et al. (2017) didn’t find any precise 

https://doi.org/10.4236/oalib.1107219


I. Parvin et al. 
 

 

DOI: 10.4236/oalib.1107219 7 Open Access Library Journal 
 

available information on the distribution of early blight disease in both protected 
and natural cultivated tomato crop in southern Rajasthan [23]. Therefore they 
surveyed in three districts of southern Rajasthan viz., Udaipur, Chittorgarh and 
Rajsamand in open fields as well as in polyhouse. In fields of farmers early blight 
of tomato was observed moderate to severe form in all surveyed fields with the 
tune of 35.14% to 51.98% severity. In the present study all the fields among upa-
zilas were at least 15 km apart from each other might be the reason for signifi-
cantly varying in incidence and severity of early blight due to variation in tem-
perature and humidity of that region whereas Rao et al. (2016) find no signifi-
cant difference in incidence and severity of early blight when data were taken 
from the fields within 6 km apart from each other [24]. 

3.2. Pathogenicity Test 

The inoculated fungus produced similar symptoms as observed from where it 
was isolated and the Koch’s postulate was confirmed by re-isolating the same 
fungus. Thus the causal organism of early blight of tomato under present inves-
tigation was confirmed as A. solani (Figure 2). 

 

 
Figure 1. Incidence and severity of early blight of tomato caused by Alternaria solani in 
different upazilas of Bogura district. 

 

 
Figure 2. Pathogenicity test of Alternaria solani on excised tomato leaf. 
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3.3. Effect of Different Culture Media on  
Mycelia Growth of Alternaria solani 

In culture media investigation, various growth media were used for evaluation of 
nutritional variability and growth pattern of Alternaria solani. In present expe-
riment, growth of Alternaria solani was significantly varied (P < 0.05) indifferent 
culture media (Table 2). 

The data from the table representV-8 juice agar as the most effective support-
ing medium for the growth of the Alternaria solani, which showed 73.10 mm 
diameter of colony growth and the lowest colony growth (43.00 mm) was rec-
orded in Richard’s Agar medium after six days of incubation. On the other hand, 
mycelial radial growth of A. solani on PDA (71.56 mm) and Asthana and 
Hawker’s agar media (69.90 mm) very close to V-8 Juice agar media (73.10 mm) 
followed by oat meal agar media (67.60 mm). 

The results were disagreed to Koley and Mahapatra (2015) [13] and Ginoya 
and Gohel (2015) found that PDA was the best for mycelial growth of A. solani 
[25]. Mehta and Prasad (1976) also reported oat meal agar and Richard’s me-
dium as better for growth of Alternaria sesame [26]. The study indicated that 
more growing media could be tested to identify the most suitable medium for 
the growth of A. solani. 

3.4. Effect of Different Culture Media on Sporulation  
of Alternaria solani 

Conidia production/sporulation was observed in different culture media. Spore 
production varied significantly in different media ranged from 53,000 - 100,000 
spores in six days. Different culture media such as Potato Dextrose Agar, Agar 
Richard’s Agar, Waksman Agar, Corn Meal Agar, Asthana and Hawker’s agar, 
Oat Meal Agar and V-8 Juice Agar Medium was produced 53,000, 67,000, 
58,000, 53,000, 27,000, 37,00 and 100,000 spores, respectively in six days. It was 
found that V-8 juice agar medium produced the highest number of spores.  

 
Table 2. Effect of different culture media on mycelial growth of Alternaria solani. 

Growth Media Mycelial Growth (mm) 

Potato Dextrose Agar (PDA) 71.56ab 

Richard’s Agar 43.00d 

Waksman Agar 58.30c 

Corn Meal Agar 56.70c 

Asthana and Hawker’s Agar 69.90ab 

Oat Meal Agar 67.60b 

V-8 Juice Agar 73.10a 

CV% 3.36 

Level of Significance 0.05* 

N.B:* indicates that level of significance at 5%. 
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Hence in our studyV-8 juice agar medium was the best medium for sporulation 
of Alternaria solani (Figure 3(a)) though Richard’s Agar significantly produced 
higher number of conidia cm−2 of mycelial culture (Figure 3(b)). 

The results agreed to Shabana et al. (2015), they found V-8 Juice Agar Me-
dium best for sporulation of Alternaria solani [27]. Our findings also agreed to 
Liuchienhui et al. (1997), they found that sporulation was increased in V-8 Juice 
Agar Medium [28]. On the contrary, Zhu et al. (1985) found that A. solani spo-
rulated profusely on corn meal agar media [29]. 

3.5. Effect of Different Culture Media on Colony  
Characteristics of Alternaria solani 

Colony characteristics of Alternaria solani on different media represents in Ta-
ble 3 and Plate 1. Noticeable variations were observed in Plate 1 due to the ef-
fect of components of different growth media. In case of colony color, it was 
found that greenish black, dark green, olive green, whitish, dark green, greenish 
and whitish colony with greenish from Potato Dextrose Agar (PDA), Richard’s 
Agar, Waksman Agar, Corn Meal Agar, Asthana and Hawker’s agar, Oat Meal 
Agar and V-8 Juice Agar growth media, respectively. Circular growth margin  

 

 
Figure 3. Sporulation of Alternaria solani in different culture media; (a) Number of con-
idia after six days of inoculation and (b) Number of conidia/cm2 of colony. 

 
Table 3. Effect of Different Culture Media on Colony characteristics of Alternaria solani. 

Growth Media Colony Color 
Growth  
Margin 

Growth  
Surface 

Margin  
Topography 

Zonation 

Potato Dextrose Agar Greenish Black Circular Smooth Merged Yes 

Richard’s Agar Dark Green Irregular Rough Submerged No 

Waksman Agar Olive Green Irregular Smooth Submerged Yes 

Corn Meal Agar Whitish Circular Smooth Submerged No 

Asthana and 
Hawker’s agar 

Dark Green Irregular Rough Submerged No 

Oat Meal Agar Greenish Circular Rough Merged No 

V-8 Juice Agar 
Whitish Colony 
with Greenish 

Circular Smooth Cottony-Merged Yes 
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Plate 1. Effect of different culture media on mycelial growth and colony characteristics of 
Alternaria solani. 

 
was recorded in case of Potato Dextrose Agar, Corn Meal Agar, Oat Meal Agar 
and V-8 Juice Agar growth media. On the other hand, irregular growth margin 
was found in Richard’s Agar, Waksman Agar and Asthana and Hawker’s agar 
media. If we consider growth surface of A. solani, smooth surface was from Po-
tato Dextrose Agar, Waksman Agar, Corn Meal Agar and V-8 Juice Agar media. 
Whereas, rough growth surface was found in Richard’s Agar, Asthana and 
Hawker’s agar and Oat Meal Agar media. In addition margin topography was 
merged in case of Potato Dextrose Agar and Oat Meal Agar media. However 
submerged topography was observed in Richard’s Agar, Waksman Agar, Corn 
Meal Agar and Asthana and Hawker’s agar media. Only cottony-merged margin 
was noticed from V-8 Juice Agar media. Finally, zonation was present in case of 
Potato Dextrose Agar, Waksman Agar and V-8 Juice Agar media. But the fungal 
growth on Richard’s Agar, Corn Meal Agar, Asthana and Hawker’s agar and Oat 
Meal Agar media, created no zonation. 
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From our experiment differences in colony color greenish to whitish, margin 
circular to irregular, growth surface smooth to rough, topography merged to 
submerged and zonation were found but the findings of Savitha et al. (2013) 
showed the color of isolates of the Alternaria spp varied from light grey to dark 
brown [30]. Six isolates demonstrated irregular margins whereas eight gave 
raised growth. On the other hand, Kumar et al. (2015) found that pigmentation 
of Alternaria solani varied from brown to black color on different media, light 
yellow to black color at different temperatures and gray to brown color on dif-
ferent pH ranges [31]. 

Another finding of Pipaliya and Jadeja (2008) showed that among 32 isolates 
of A. burnsii had dark brown to black colour growth, 19 have typical black, 20 
olive green and nine showed dirty white coloured colonies [32]. 

3.6. Effect of Different pH Level on Mycelia Growth  
of Alternaria solani 

Alternaria solani had shown significant variations (P < 0.05) on different pH 
level (Table 4 and Figure 4 and Plate 2). The maximum mycelial growth was 
recorded at pH 6.0 (71.70 mm) and the minimum level was found at pH 7.5 
(56.00 mm) after six days of incubation. However, pH 5.5 (68.50 mm) and pH 
6.5 (70.20 mm) were statistically similar to each other, and also findings of pH 
7.0 (57.60 mm) was statistically similar with pH 7.5 (56.00 mm) and pH 8.0 
(60.10 mm). pH level 5 to 6.5 gave very closer effect on mycelial growth of A. 
solani after six days of incubation. So, above pH level (5 to 6.5) is the appropriate 
for the growth of A. solani. 

The results agreed to Hubballi et al. (2010), they found that the growth of A. 
alternata was maximum in pH range of 6.00 - 6.50 [33]. Our findings also agreed 
to Saeed et al. (1995), they found that Alternaria alternate grow well at pH 6.5 to 7 
[34]. On the other hand, Samuel and Govindaswamy (1972) found pH 5.0 as the 
best for mycelial growth of A. solani [35]. Ramjegathesh and Ebenezar (2012)  

 
Table 4. Effect of different pH level on mycelial growth of Alternaria solani. 

pH Levels Mycelial Growth (mm) 

5 67.30b 

5.5 68.50ab 

6 71.70a 

6.5 70.20ab 

7 57.60cd 

7.5 56.00d 

8 60.10c 

CV% 3.16 

Level of Significance 0.05* 

N.B:* indicates that level of significance at 5%. 
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Figure 4. Functional relationship between different pH level and mycelial growth of A. 
solani. 

 

 
Plate 2. Effect of different pH level on mycelial growth of Alternaria solani. 

 
also found low pH (4 - 4.5) as ideal for the growth of A. alternate [36]. Negative 
functional relationship was observed between pH level and radial mycelial 
growth of A. solani. That means, increasing pH reducing mycelial growth 
(Figure 4) at the rate of 53 percent. 

3.7. Effect of Different Temperature on Mycelial  
Growth of Alternaria solani 

Different temperature had distinct effect (P < 0.05) on growth of Alternaria so-
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lani (Table 5, Figure 5 and Plate 3). Among the different temperature level, the 
highest mycelial growth (72.20 mm) of Alternaria solani was recorded in 25˚C 
temperature and the lowest growth (50.80 mm) were recorded in 35˚C tempera-
ture after six days of incubation. No mycelia growth of Alternaria solani was ob-
served in 40˚C. In case of temperature 20˚C and 30˚C, mycelial growth of Al-
ternaria solani was found 56.30 mm and 61.20 mm, respectively. 

The results agreed to Sharma and Rajak (2003), they found that the optimum 
temperatures for the growth of Alternaria sp. between 25˚C to 30˚C [37]. Tem-
perature above 40˚C was found adverse for the growth. Our findings also agreed 
to Kaul and Saxena (1988), they found that the maximum growth of A. solani 
was at 25˚Cwith least growth at 35˚C [38]. Kaur and Aggarwal (2015) also con-
cluded the optimal growth of A. macrospora was observed at 25˚C, and no sign 
of growth was recorded at 45˚C [39]. From this experiment, it is revealed that A. 
solani cannot survive at 40˚C temperature. Whereas, 25˚C temperature is the 
most surviving temperature of A. solani. From Figure 3, negative functional re-
lationship was observed between temperature and radial mycelial growth of A. 
solani. That means, increasing temperature reducing mycelial growth at the rate  

 
Table 5. Effect of different temperature on mycelial growth of Alternaria solani. 

Temperature Mycelial Growth (mm) 

20˚C 56.30c 

25˚C 72.20a 

30˚C 61.20b 

35˚C 50.80d 

40˚C 0.00e 

CV % 1.62 

Level of Significance 0.05* 

N.B:* indicates that level of significance at 5%. 
 

 
Figure 5. Functional relationship between different temperature and mycelial growth of 
Alternaria solani. 
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Plate 3. Effect of different temperature on mycelial growth of Alternaria solani. 

 
of 57 percent (Figure 3). 

4. Conclusion 

It may be concluded that among seven tested growth media, the highest mycelial 
growth was reported from V-8 juice agar medium which was very closer to PDA 
and Asthana and Hawker’s agar media. Similarly, V-8 juice agar medium pro-
duced maximum number of spores of Alternaria solani. Hence, V-8 juice agar 
medium may be considered as the most effective medium for the growth as well 
as sporulation of the Alternaria solani. In addition, the pH level 5 to 6.5 was ap-
propriate for the growth of A. solani whereas pH 6 produced maximum mycelial 
growth. In case of temperature, 25˚C temperature was the most surviving tem-
perature for A. solani, in the contrary; the fungus did not grow at all at the tem-
perature of 40˚C. 
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