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ABSTRACT

 

Background:

 Pandharpur, a revered holy city in Maharashtra, India, is considered to have relatively less polluted soil 

compared with other urban areas. However, frequent and varied use of fungicides and pesticides may adversely affect 

native soil microbiota, potentially influencing soil fertility and crop productivity. Chemical residues may also enter the food 

chain, raising potential health concerns.  

Methods:

 Soil samples were collected from three different sites in the Pandharpur region and classified according to their 

origin as forest, garden, and farm (FGF). Soil pH was determined using a calibrated pH meter. Total bacterial and fungal 

populations were estimated using the conventional spread 

plate method. Microbial isolates were identified based on 

cultural, morphological, and biochemical characteristics using standard microbiological techniques.  

Results:

 The bacterial population ranged from 6.5 × 10

⁷

 to 9.5 × 10

⁷

 CFU/g of soil, whereas fungal counts ranged from 

5.3 × 10

⁷

 to 7.1 × 10

⁷

 CFU/g. 

Bacillus

 spp. was the predominant bacterial genus identified across the sampling sites, while 

Aspergillus

 spp. was the most prevalent fungal genus. Soil pH remained close to neutral across all investigated locations. 

Conclusion:

 

The 

findings 

indicate 

the 

presence 

of 

substantial 

and 

diverse 

bacterial 

and 

fungal 

populations 

in 

the 

investigated 

soils 

of 

Pandharpur. 

The 

predominance 

of 

Bacillus

 

and 

Aspergillus

 

suggests 

their 

potential 

ecological 

significance in maintaining soil microbial communities. Regular monitoring of soil physicochemical characteristics and 

microbial diversity may help assess the long-term effects of agricultural chemical use on soil health and environmental 

sustainability. 
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INTRODUCTION

Different strata with broad mineral contents with new information about the soil's microbial diversity in

varying thicknesses make up soil, a naturally occurring the area.4

layer of earth that differs in physical, chemical,

morphological, and mineralogical qualities from the MATERIALS AND METHODS

original parent materials. It is made up of fragments of The soil samples: Different samples of soil were

rock that have been changed chemically and collected from altered zones of different villages in

environmentally via processes like weathering and Pandharpur region where most of farmers are involved

erosion. 1 The interactions between the lithosphere, in farming vegetable following either Integrated Pest

atmosphere, hydrosphere, and the biosphere cause Management (IPM) or during soil sampling, intensive

difference in soil characters from parent rock. Soil farming practices were observed, but no pesticides had

consists of a blend of mineral and organic components been applied to the fields for the past seven days. Soil

present in solid, liquid, and gaseous forms.2 samples were collected in accordance with established

Understanding and regulating ecological processes principles mentioned under EU guidelines.5 The

including organic matter turnover, nitrogen cycling, and collected soil from this area is categorised as ‘FARM’.

arrival or conquest of soil pathogens are greatly aided Similarly, soil samples from nearby wild forest land

through microbiome research. According to estimates, which was unused for any crop growth was collected and

there might be 2.0 x 105–4.0 x 107 bacteria, 1.0 x 105– categorised as ‘FRST’. At the same time the soil samples


	2.0 x 106 actinomycetes, 5.0 x 10					3 –	8.0 x 10		6 fungi, yeast			from	our institute garden were	also	collected	and

	(1.0 x 10	3 – 1.0	x	10 5 ),	1.0 x 10	3 –	5.0 x	10	5	algae	and	categorised as ‘GRDN’.				

	protozoa,	and	25	– 200	nematodes		per	gram		of	soil. 3	The	pesticide groups represented	over	here are	the



Despite the enormous diversity of microorganisms, frequently used and pollution contributing pesticides in

much of it is still unknown, and our understanding of Pandharpur region. Moreover, the same location from

soil fungi is still far less extensive than that of bacteria. which the vegetable samples for the study were gathered

Soil additives boost agricultural yields by improving soil also provided the soil samples.

structure, water retention, nutrient availability, and A preliminary "blueprint" of the garden plot was created

biological activity. Soil aggregation and nutrient cycling prior to the commencement of the rainy season (Figure

are thought to be greatly aided by microorganisms 1). The intended planting date, the spacing between

because of the complex web of interactions that plants, rows, the veggies' designated planting locations, and any

soil, and microbial populations weave together. Isolates other relevant details were all taken into account while

of bacteria and fungi were gathered from three specific creating this drawing.

locations for this investigation. Some species might not

have been identified because of a lack of laboratory

resources. Nonetheless, this study provides important
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Figure 1. Rough blue print of garden plot

Sampling

The soil samples that were collected from three different places were labeled through the location of sample collection. Furthermore, in accordance with the previously favored method, three samples of topsoil (about 7.0 cm deep) and at various land layers were taken from the collection location using an auger with a 7.0 cm diameter (Figure 2). Sterile polypropylene bags with cold packs were used to transport the samples to the laboratory.  For samples that needed more time to be processed, they were stored at 4°C for no more than 18 to 24 hours.6

                 Figure 2. Different horizon layers of soil and collection by auger
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Sterilization techniques. 

Polyethylene 

bags 

used 

in 

the 

experiment 

were 

pre-

sterilized 

under 

UV 

radiation 

for 

a 

minimum 

of 

12 

hours, while glassware was sterilized using a hot-air oven 

at approximately 100ºC for 2 hours. Media components 

and growth media, along with diluents such as distilled 

water, were autoclaved at 121ºC for 15 minutes.

7

 

Microbiological analyses  

To create a suspension, the polythene bags containing 

the soil sample were aseptically opened, and 1 g of the 

sample (dry weight equivalent) was combined with 10 ml 

of sterile water. This soil suspension from which 1 ml 

was then subjected to a ten-fold serial dilution and used 

to 

estimate 

communities 

of 

aerobic 

heterotrophic 

bacteria and fungi through the conventional spread-plate 

dilution technique, carried out three times.To stop the 

growth of fungi in order to isolate bacteria, nutrient agar 

was 

added 

with 

0.015% 

(w/v) 

nystatin 

and 

further 

incubated at 35ºC for five days. The addition of about 

0.05% 

(w/v) 

chloramphenicol 

to 

suppress 

bacterial 

expansion in Potato dextrose agar which was employed 

to isolate fungi, and incubation was carried out for seven 

days 

at 

room 

temperature.

8

 

Agar 

slants 

were 

used 

to 

retain pure isolates from typical microbial communities 

at 

4°C. 

For 

bacterial 

categorization, 

we 

referred 

to 

Bergey's Manual of Determinative Bacteriology (1989), 

and 

for 

fungal 

identification, 

we 

used 

Talbot 

(1978). 

Microscopic, 

cultural, 

and 

biochemical 

features 

were 

used to identify the isolates.  To determine the soil's pH, 

the conventional method was used.

9,10

 

 

RESULTS AND DISCUSSION 

Total bacterial counts  

The total number of bacteria (TBC) mean for every soil 

sample 

was 

observed 

within 

the 

range 

of 

6 

to 

9 

x 

10

7

cfu/g of soil and more specifically, 6.5 x 10

7

cfu/g, 9.5 

x 

10

7

, 

8.0 

x 

10

7

cfu/g 

in 

case 

of 

FARM, 

FRST 

and 

GRDN respectively. The graphical comparison of total 

bacterial count in varied soil is shown Figure 3. It was 

also 

observed 

that 

the 

Bacillus

 

species 

is 

abundantly 

present in all different soils with varied horizons (Figure 

4). Although, variations were observed, these variations 

were not statistically significant in average total bacterial 

counts among many sampling sites. FARM had lowest 

count, while FRST had the highest count. 

 

 

 

 

 

 

Figure 3. 

The graphical comparison of total bacterial 

count in varied soil 

 

 

Figure 4. 

 Predominantly observed 

Bacillus

 species 

 

Total number of fungi 

Each 

soil 

sample's 

mean 

total 

fungal 

counts 

(TFC) 

varied from 7.1 x 10

7

cfu/g to 5.3 x 10

7

cfu/g to 6.5 x 

10

7

cfu/g 

for 

FRST, 

FARM, 

and 

GRDN 

soil, 

respectively. The highest count was recorded in FRST. 

The graphical comparison of total fungal count in varied 

soil samples is shown Figure 5. 
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Figure 5. The graphical comparison of total fungal Figure 6. Different types of fungi observed in varied

count in varied soil soil system; A: Penicillium, B: Aspergillus, C: Fusarium,

D: Candida, E: Mucor species.

Soil pH

The pH values varied between 6.72 and 7.11, with

FARM exhibiting a higher pH compared to FRST and

GRDN, as revealed in Table 1. pH variations in soil

across sampling sites, however, were not statistically

significant.


	Table 1. Soil pH of sampling locations Sample	pH

	FRST GRDN FARM	6.72 6.81 7.11



Differences in bacterial species across sampling

sites

Across all sample sites, six different types of

microorganisms were identified in FRST, with Bacillus

being the most dominant genus, while Salmonella was the

least prevalent. This suggests that the forest soil has a

naturally rich microbial composition and lacks

contamination from human-associated pathogenic

bacteria. In FARM, five bacterial genera were recorded,

with Lactobacillus being the most dominant and Streptococci

the least. This finding implies that the presence of

Lactobacillus may be linked to milk residues from

domesticated animals, while Streptococci are commonly

found on the skin of these animals. Similarly, five

bacterial genera were identified in GRDN, where

Enterococci was the most prevalent, likely due to human

activity and the nearby effluent treatment plant, whereas

Lactobacilli had the lowest occurrence.

Differences in fungal culture types across sampling

sites

Across the various sampling locations, five distinct

fungal species were identified in FRST, with Penicillium
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being the most prevalent and Mucor the least. In FARM, occurrence. Similarly, in GRDN, Penicillium was the most

four fungal species were detected, where Fusarium was abundant fungus, whereas Mucor was the least prevalent,

the dominant genus, while Mucor had the lowest as presented in Table 3 and Figure 5.

Table 2. Frequency and abundance of specific bacterial species at the sampling site

Bacteria Occurrence Abundance

FRST soil FARM GRDN FRST soil FARM GRDN

soil soil soil soil

Bacillus subtilis + + + 07 04 -

Bacillus cereus + + - 06 06 -

Staphylococcus aureus + - - 04 - -

Pseudomonas spp. + - - 04 - -

Salmonella spp. + - - 02 - -

Lactobacilli spp. - + + - 08 02

Leuconostoc spp. - + - - 07 -

Proteobacteria spp. - + - - 07 -

Streptococci spp. - + - - 05 -

Enterobacteria spp. - - + - - 06

Escherichia coli - - + - - 05

Shigella spp. - - + - - 04

Table 3. Prevalence and quantity of specific fungal species at the sampling site


	Fungi	Occurrence	Abundance

	Aspergillus spp. Penicillium spp. Fusarium spp. Candida spp. Mucor spp.	FRST soil FARM GRDN soil soil + - - - + - + + + + + + + + -	FRST soil FARM GRDN soil soil 04 - 03 03 04 02 03 06 - 02 03 03 02 03 02



As anticipated, bacterial counts were consistently higher It is also important to consider the qualitative aspect of

than fungal counts across all sites for sampling. The preserving important microbial species and groupings,

study's conclusions about the predominance of bacteria and how changes in these numbers affect biochemical

over fungi are consistent with those of other properties. Although the research clarified the

researchers.11, 12 distribution of culturable aerobic bacterial and fungal

variety, it cannot be considered thorough since it was

CONCLUSION done within the restrictions of the laboratory's

The results of this investigation show that various equipment. A more thorough study of microbial variety

bacterial and fungal species are present at various soil would require sophisticated methods, such as nucleic

sampling sites. The types of bacteria and fungus acid probes. Future studies examining how diverse plant

discovered were quite similar, but dispersed differently, species grow and react to different fungicides and

throughout the several samples. The research provided pesticides would be extremely beneficial. It also would

valuable information regarding the variety of be issue of interest to determine the overall productivity

microorganisms in the examined sites by identifying of plant products through varied regions of soils if

transient or successional organisms, as well as allowed for plantation for certain vegetables.

dominating species like Bacillus and Aspergillus, even if Declarations

some microbial species may not have been discovered.
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