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ABSTRACT

In the current study, pesticide tolerating bacteria were isotatddcreenedrom agricultural soil.The soil
sample was collected from a grape farm located at Lokhandewadi in Nashik district, MahaBashpias
were collected asepticallpllowed by isolation and identification of bacterial strausng serial dilution
technique followed by Spread plate technique for isolaf@sults revealed thabzoacterial strains were
isolated fromthe soil samplevherein5 isolateswvere foundo be pesticide toleramtt 50 ppm concenttian
thatwere identified tdbe of Bacillus spp. andMicrococci spp. Thereafter, sreening of pesticide tolerating

bacteria waperformedfor a widely used insecticide.
Keywords: Agriculture, PesticidesBacteria
1. INTRODUCTION

Agriculture is the foremost occupation of India [1]. The vegetables are the most fundamental part of Indi
agriculture and nutritional webeing R4]. Growth of various crops and their usage in food cispossible

due to agriculture [1]. Soil is the major resource of plant life. Therefore, quality of crop and food system
directly linked with the quality of farm soil and thereby human health [3]. It is estimated that globally more
than 1.85 million oftoxic chemicals are released in the air and w&er order to maintain agricultural
production, large number of pesticides have been @&edte international agricultural sector is the chief

user of pesticides, consuming over 4 million tons peuanjd).

Pesticides have played a vital part in agriculture by protecting crops and livestock from yield reductions |[:
These are the chemical compounds used to kill or manage any pests at tolerable level [2]. According to
World Health Organizationsgper the proposed classification of pesticides by hazard, the active component
of pesticides are classified as extremely hazardous class 1A, highly hazardous class 1B, and modere
hazardous class 2 and slightly hazardous class 3 active component2Q0#ORecurrently used pesticides
include herbicides, fungicides, insecticides, and rodentici@®s Bxtreme use of pesticide leads to
accumulation of large amounts of pesticide residue in the soil affectintarget species like humans, flora
and fauna through the food chaid]|

International Journal of Novel Research and Development (www.ijnrd.org) 1508

IJNRD2207169



http://www.ijrti.org/

© 2022 IJNRD | Volume 7, Issue 7 July 2022 | ISSN: 2456-4184 | JNRD.ORG
In the current study, we have worked with a widely used insecticide Emamectin Benzoeefg (4"

methylamine4"-deoxyavermectin B1). Emamectin benzoate (M244) is a novel sensynthetic derivative
of the natural producAbamectin in the Aermectin family of lémembered macroyclic lactones.
Emamectin benzoate is highly powerful to a broad spectrum of lepidopterouslpgsthi¢ bacterial strains
were isolated from a grape farmliokhandewadi, Nashik. These isolatesevecreened using Emamectin
benzoate to determine thaleranceof the pesticideat 50ppm concentration. Hence, bacterial strains were
isolated and screened successfully against the insecticide Emamectin Benzoate.

2. RESEARCH METHODOLOGY

Collection of soil sample:

Soil sample wagatheed fromafarmland near Lokhandewadi in Nashik, Maharastlitnaas collected from
a grape farnwhere the soiWvascontaminated with pesticide. Samples were collected ssamglardnethod
(Methods in Applied Soil Microbiology and Biochemistyging sterile polythene bags and were transferred

aseptically to the laboratory.
Isolation of bacterial strains from soil:

1 gram of soil sample was inoculated aseptically in 9 ml sterile distilder tubes and serial dilutions were
carried out from 10-1 to 10"6 concentratioifMethods of Applied Microbiology and Biochemistrg).1 ml

of diluted sample from 104, 1015 and 10%6 respectively were inoculated on sterile nutrient agar plates
asepically using spread plate technique for bacterial isolation. These plates were incubated at roc
temperature for 72 hours, observations were noted after every 24 2guihe well isolated colonies were

picked and inoculated on a sterile nutrient gdate and preserved as a microbial library.
Screening of potential organisms:

There were 25 isolates found from soi@rape farm. 100 ml sterile pesticide stock and 135ml Sterile Nutrient
broth was prepared. The media used for screening of potergatism contained 50ppm concentration of
pesticide stock that is 15 ml pesticide stock in 135 ml stewlgent broth.All the bacterial isolatesolund

were then inoculated into this media and were kept at room temperature on a rotary shaker at @28 rpm f
to 4 daysThe isolates that tolerated pesticide at this concentration were further identified using biochemic
tests,gram character, microscopy and morphglothe Pesticide tolerance potential was recognised at O.D.
0.5 initially and then theOptical Density of the isolasewere notedafter incubationusing Visible
Spectrophotometry24).

3. RESULT AND DISCUSSION

3.1 ISOLATION OF BACTERIA FROM PESTICIDE CONTAMINATED SOIL:

25 bacterial strains were isolated from Lokhandewadi (b¥&pe farm. The observation of isolated colonies

from agricultural soil after every 24 hours is as follows:
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TABLE NO. 1- COLONY COUNT

Colony count
Time
10M( 420~ (—[10"(
24 hours| 9 - -
48 hours | 18 2 -
72 hours | 21 3 1

Fig. a) Isolated colony of 164 concentration b) Isolatemblony of 1045 concentratiom) Isolated colony of 106 concentration

3.2 SCREENING OF PESTICIDE TOLERATING BACTERIA

Among 25 isolates isolated from agricultural soil contaminated with pesti&ig®lates showed tolerance
against the pesticide. Th@chemical properties of these 5 isolates in shown in the table bbewsolates

identified using these tests were found to bBaiillus spp. andMicrococcus spp

TABLE NO 2- PESTICIDE TOLERANCE POTENTIAL.

Initial | Optical Density after | Pesticide Toleranc®otential
Isolate No _ _ o
O.D. | incubation Indication
1 2.02 ++++
2 123 +++
3 0.5 1.64 T
4 1.02 ++
5 1.82 ++++
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TABLE NO. 3- IDENTIFICATION OF ISOLATES UPTO GENUS LEVEL USING BIOCHEMICAL

TEST.

Methyl | Voges Citrate

Isolate| Indole Red Proskauel Utilization | Oxidase| Catalasg Organism
Micrococcus

1 Negative| Positive | Positive | Negative | Positive| Positive | spp.
Micrococcus

2 Negative| Positive | Positive | Negative | Positive| Positive | spp.
Micrococcus

3 Negative| Positive | Positive | Negative | Positive| Positive | spp.

4 Negative| Negative| Positive | Positive | Positive| Positive | Bacillus spp.

5 Negative| Negative| Positive | Positive | Positive| Positive | Bacillus spp.

4. CONCLUSION

The bacterial strains were successfully isolated from agricultural soil collected from grape farm. Resul
obtained in this work indicate the role of bacteria in tolerating pesticide at 50 ppm concentration. The isolat
that had the ability to tolerate gtecide at 50 ppm were gram positive stradifisrococcus spp. andBacillus

spp. Hence, pesticide tolerating bacteria were successfully isolatesteehed.
FUTURE PERSPECTIVE

1. Molecular characterization of bacterial strains using various techniques including ga:
chromatography, DNA extraction, PCR analysis and Genome sequencing can be done.

2. 16S r RNA sequencing of bacterial strain isolated from agricultural soil is possible.

3. We can compare tolerance of bacteria at different concentration of pesticide and prepare statisti
data to determine the highest level of tolerance of bacteria in pesticide.

4. Determination of Bioremediation potential of bacteria at different pesticideeatmations and use of
those bacteria for bioremediation of pesticides in agricultural soil.

5. Antibiotic sensitivity assays can be carried out using different antibiotics.

6. Effect of environment on growth of bacteria can be studied.
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