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Abstract 
Rhizosphere soil samples were collected from six sugarcane fields of Sakri and Shindkheda tahasils of Dhule district, in 
three different seasons summer, rainy and winter. Rhizosphere soil fungi were isolated by two methods, Soil dilution 
method and soil plate method on potato dextrose agar and Czapeks Dox Agar. Soil chemical properties including soil pH, 
Soil temperature, Soil moisture, Soil alkalinity, Available N, P, K, Ca, Mg and S were also analyzed. Highest number of 
fungal species were recorded in field no.1 Rainy season of Sakri tahasil, Minimum were recorded in fields 3 (Winter 
season) of Sakri tahasil and lowest were recorded in fields 6 (Summer season) of Shindkheda tahasil. The rhizosphere 
fungal population of each field was correlated with physicochemical properties of soil of each field. The most dominated 
species in all fields were Alternaria, Aspergillus and Rhizopus. Penicillium is predominant in winter, while Aspergillus more 
frequently in summer season acidic pH, optimum moisture content, soil silt and clay texture are most favourable 
parameters for growth of fungi. 
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In soil plant micro-organism system, soil is act as store 

house of nutrients and energy for living organism. Soil 

microorganism are also important vital component of soil 

ecosystem. Especially, rhizospheric microorganism are the 

crucial components of sustainable agricultural ecosystem. 

Rhizopheric soil fungi are also one of the important parts of 

them. Fungi are widely distributed in the soil ecosystem. Soil 

fungal communities play important role in biogeochemical 

cycle, decomposition of organic matter, plant growth and 

control of disease [1]. Among all soil microorganism, fungi 

play an important role in soil ecosystem in decomposing plant 

residue, while other fungi antagonize plant pathogens [2]. 

Sugarcane (Saccharum officinarum L.) is one of the most 

important cash crops in India. 

In Maharashtra, Dhule district 1 to 2% of sugarcane crop 

production was found in Sakri, Shindkheda, Shirpur tahasil and 

below 0.75% in Dhule tahasil. Hence, the present investigation 

was focus on fungal diversity in rhizosphere soil of sugarcane 

crop field from Sakri and Shirpur tahasils of Dhule district. 

 

MATERIALS AND METHODS 
 

Collection of soil samples 

Rhizosphere soil samples were collected from 6 different 

fields of Sakri and Shindkheda tahasils of Dhule district in 

Maharashtra s, during the period (2020-2021) in three intervals. 

In each fields soil samples were collected from the surface are 

reaching about 10-15 cm depth and near the rhizosphere region 

of plants. The collected soil samples were brought to the 

laboratory in sterile polythene bags for further analysis. Season 

and site of sample collection shown in (Table 1). 

 

Table 1 Season and site of sample collection 

Field No. Season Collection Site Taluka 

Field 1 Summer Bhondgaon Sakri 

Field 2 Summer Newade Shindkheda 

Field 3 Rainy Dhadane Sakri 

Field 4 Rainy Dabhashi Shindkheda 

Field 5 Winter Vasmar Sakri 

Field 6 Winter Varshi Shindkheda 

 

Isolation of fungi from soil samples 

The rhizosphere soil fungi were isolated by two methods 

i.e., soil dilution method or soil plate method on two different 

media i.e., Potato Dextrose Agar (PDA) and Czapeks Dox Agar 

(CZA). 

 

Soil dilution method 

Soil dilution procedure was performed by using method 

of Selman and Waksman [3], Saravanakumar and Kaviyaeasan 

[4]. In this method 1gm of soil samples was diluted in 10ml of 

sterilized distilled water to make microbial suspension 10-3 
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dilution were used to isolate fungi. 1ml of dilution was taken 

from each serial dilution sample in triplicate form in Petri plate 

and add approximately 15ml medium. The Petri plate were 

incubated at 28 °C for 5 to 7 days. 
 

Soil plate method 

Soil plate procedure was performed by using the method 

of Gaddeyya et al. [5]. About 0.005g of soil was scattered on 

the bottom of sterile Petri plate and cooled (40 °C – 45 °C) agar 

medium (PDA and CZA) was added which was then rotated 

gently to disperse soil particles in the medium. The Petri plates 

were incubated at 28 °C for 5 to 7 days. 
 

Statistical analysis of isolated soil fungi 

The number of colonies per plate in 1gm of soil was 

calculated. The percentage contribution of each isolate was 

calculated by using standard formula. 
 

Analysis of physicochemical parameters of different sugarcane 

soil samples  

The different soil parameters analyzed by different 

methods. Such as, pH by pH meter, organic carbon with 

potassium dichromate, Available Nitrogen by alkaline 

permanganate method, Available Phosphorus by Olsen’s 

method, Potassium was Ammonium acetate method, Calcium 

and Magnesium by EDTA titration and Sulphur by colorimetric 

procedure. 

 

RESULTS AND DISCUSSION 
 

Rhizosphere soil sample were collected from 6 

sugarcane fields of Sakri and Shindkheda tahasil of Dhule 

district in summer, rainy and winter season (2020-2021). 

Shown in (Table 1) total 18 species were identified with 

relevant literature; during this investigation total 195 fungal 

colonies were isolated (Fig 1). The isolated and identified 

fungal colonies and microscopic structure (Photoplate 1-2). 

Colony forming is a good estimate of fungal in different 

ecosystem. Such as the soil and is one of the most common 

methods used by various researchers. The colony forming unit 

of soil CFU/gm were shown in (Table 3). 

The physicochemical parameters as shown in (Table 2). 

Fungal diversity of any soil depends upon physicochemical 

parameters of soil. During analysis of physicochemical 

parameters of soil in all 6 fields, the pH and moisture content 

were almost same in field 4 and field 5 but in field 3 shows 

slight variation in pH and higher moisture content. 

 

Fig 1 Number of colonies of fungal species in six fields 

Table 2 Analysis of soil chemical properties in different fields of Dhule district 

Parameters Field 1 Field 2 Field 3 Field 4 Field 5 Field 6 

Soil pH 6.1 7.0 4.6 5.0 5.3 6.1 

Soil temperature (oC) 29.10 30.00 25.30 21.11 20.60 28.10 

Soil moisture (%) 22.10 20.00 38.02 35.00 34.12 23.00 

Soil alkalinity (meq/100g) 0.40 0.53 0.10 0.49 0.14 0.52 

Soil organic carbon (%) 0.21 0.51 0.51 0.72 0.42 0.54 

Available nitrogen (kg/hec) 210.00 280.00 388.12 312.00 294.00 288.6 

Pottasium (kg/h) 189.00 191.00 190.00 161.00 141.00 175.00 

Sulphur (ppm) 13.00 12.00 14.00 12.12 10.11 14.1 

Magnesium (meq/L) 21.00 23.10 12.13 13.10 17.17 18.18 

Phosphorous (kg/h) 18.11 20.10 14.10 14.00 17.16 17.00 

Calcium (meq/L) 18.10 39.10 17.40 30.30 15.00 21.10 

Soil colour and texture Brownish 

red and silt 

Brownish 

sandy 

Brownish red 

and clay 

Black and 

silt 

Blackish red 

and silt 

Blackish red 

and silt 
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Table 3 Rhizospheric fungal population (X10-3CFU/g soil) of sugarcane crops 

Plate No. 
Fungal population 

Field 1 Field 2 Field 3 Field 4 Field 5 Field 6 

I 31 22 44 36 38 27 

II 30 21 46 35 37 26 

III 29 23 45 34 36 25 

Average 30 22 45 35 37 26 

CFU/g of soil 32,258 24,719 63,380 51,470 44,047 32,911 

 

Fig 2 Percentage contribution of fungal isolated 

Total number of colonies in field 4 is 35 and field 5 is 37 

with slight variation because of almost similar pH 5.0 and 5.3 

and moisture content about 35.00% and 34.12% but in field 3. 

There are 45 colonies were obtained because high moisture 

content 38.02% and low pH 4.63.  Distribution of soil fungi 

also depend upon soil texture, climate condition [6-7]. So, our 

result is also similar to above researchers there is direct 

relationship is observed between soil texture and moisture 

content in field 3, texture of soil clay types which hold highest 

moisture content so, in field 3 highest fungal population was 

observed. Number of different fungal species, fungal colonies 

and percentage contribution was observed in (Table 4). 

The percentage contribution shows variation in different 

fields. Highest number of fungal colonies found in field 3 (45 

colonies and 18 species) followed by field 5 (37 colonies and 

15 species), field 4 (35 colonies and 14 species), field 1 (30 

colonies and 12 species), field (26 colonies and 12 species) and 

lowest in field 2 (22 colonies and 10 species). 

In the present investigation three genera were dominant. 

Aspergillus, Penicillium and Rhizopus. Penicillium is 

predominant in winter, while Aspergillus occurred more 

frequently in the summer. Aspergillus are not only dominant but 

also common in all soil samples. This observation in the present 

study were similar to [8-11]. 

 

Table 4 Total number of colonies and percentage contribution of fungi recorded from rhizosphere of sugarcane from different 

fields of Dhule district 

Name of fungal 

species 

Field 1 Field 2 Field 3 Field 4 Field 5 Field 6 

Sakri Tahasil in 

summer season 

Shindkheda Tahasil in 

summer season 

Sakri Tahasil in 

rainy season 

Shindkheda Tahasil, 

rainy season 

Sakri Tahasil, 

winter season 

Shindkheda Tahasil, 

winter season 
No. of 

colonies 

% 

Contribution 

No. of 

colonies 

% 

Contribution 

No. of 

colonies 

% 

Contribution 

No. of 

colonies 

% 

Contribution 

No. of 

colonies 

% 

Contribution 

No. of 

colonies 

% 

Contribution 

Alternaria solani 0 0 0 0 1 2.2 3 8.5 2 5.4 0 0 

Asprgillus clavatus 5 16.6 4 18.1 3 6.6 0 0 0 0 1 3.8 

Aspergillus flavus 5 16.6 4 18.1 3 6.6 3 8.5 2 5.4 1 3.8 

Aspergillus fumigates 5 16.6 4 18.1 3 6.6 3 8.5 2 5.4 1 3.8 

Aspergillus niger 5 16.6 4 18.1 2 4.4 3 8.5 1 2.7 1 3.8 

Curvularia geniculate 2 6.6 0 0 3 6.6 2 5.7 2 5.4 0 0 

Fusarium sps. 2 6.6 1 4.5 3 6.6 2 5.7 2 5.4 0 0 

Paccilomyces sps. 1 3.3 1 4.5 3 6.6 2 5.7 1 2.7 0 0 

Penicillium citrinum 0 0 1 4.5 3 6.6 0 0 5 13.5 4 15.3 

Penicilium nigricans 0 0 0 0 3 6.6 4 11.4 5 13.5 4 15.3 

Penicillium oxalicum 1 3.3 0 0 1 2.2 0 0 5 13.5 4 15.3 

Penicilium sps. 1 3.3 0 0 1 2.2 2 5.7 5 13.5 4 15.3 

Rhizoctonia sps. 1 3.3 1 4.5 3 6.6 3 8.5 2 5.4 0 0 

Rhizopus nigricans 1 3.3 1 4.5 1 2.2 0 0 0 0 0 0 

Rhizopus nodulus 1 3.3 0 0 2 4.4 2 5.7 0 0 2 7.6 

Rhizopus stolonifer 0 0 1 4.5 4 8.8 3 8.5 1 2.7 1 3.8 

Trichoderma sps. 0 0 0 0 3 6.6 2 5.7 1 2.7 2 7.6 

Trichoderma viridae 0 0 0 0 3 6.6 1 2.8 1 2.7 1 3.8 

Total colonies 30  22  45  35  37  26  
Number of species 12  10  18  14  15  12  

0

10

20

30

40

50

60 Field 6 Field 5 Field 4 Field 3 Field 2 Field 1

CARAS                                           1507                                                   Res. Jr. Agril. Sci. 



 

Photo plate 1 Fungal colonies of rhizosphere soil on PDA 
 
 

Photo plate 2 Microscopic structure of isolated fungi 
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CONCLUSION 
 

Present study revealed that, fungal diversity recorded 

highest of field 3 in rainy season of Sakri tahasil and lowest of 

field 6 in summer season of Shindkheda tahasil. So, it is 

concluded from our finding rainy season should be preferable 

for rhizosphere fungal population than summer season. Fungal 

diversity also corelated with physicochemical parameters of 

soil. A significant corelation was observed between fungal 

population with soil pH, moisture content and soil texture. 

Result reveals that acidic pH and optimum moisture content, silt 

and clay, soil texture hold good amount of moisture. Which is 

most favourable condition growth of fungi our result 

accordance to previous finding of above researchers.  
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