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Abstract 

Pesticides are widely used in most areas of crop production to minimize infestations by pests and thus 

protect crops from potential yield losses and reduction of product quality. Pesticides reaching the soil in 

significant quantities have direct effect on physical, chemical and microbiological aspects of soil which in 

turn influence plant growth. From the agricultural point of view, longer persistence of pesticides leading to 

accumulation of residues in soil may result into the increased absorption of such toxic chemicals by plants 

to the level at which the consumption of plant products may prove hazardous to human beings as well as 

livestock's. Pesticide fate in the environment is affected by microbial activity. Some pesticides are readily 

degraded by microorganisms, while others have proven to be recalcitrant. Many soil microorganisms have 

been isolated which have the ability to utilize pesticides as a source of energy and convert them into simpler 

non-toxic compounds. Microbial degradation depends not only on the presence of microbes with the 

appropriate degradative enzymes, but also on a wide range of environmental parameters. However, most 

studies suggest that soil bacteria are the principal components responsible for enhanced degradation of 

pesticides and have the ability to use specific pesticides as sole source of carbon, nitrogen or phosphorus. 

The present study focuses on the isolation of bacteria and fungi from the soil samples of coffee plantations 

and their ability to degrade the common pesticides. Pesticide degrading bacteria and fungi were isolated 

using specific media. The isolates were checked for their efficiency to degrade 2, 4-D and Bordeaux mixture 

at various concentrations. The results show that the isolates exhibit reduced degradability at higher 

concentrations of pesticides. 
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INTRODUCTION  

Pesticides  are  widely  used  in  most  areas  of  crop production  to  minimize infestations  by  pests  and  

thus  protect  crops  from  potential  yield  losses  and reduction of product quality [1].Since the middle of 

last century, the use of organic synthetic pesticides became a widespread practice, in order to better prevent, 

control and destroy pests. Despite their usefulness in the increment of food production, the extensive use of 

pesticides during production, processing, storage, transport or marketing of agricultural commodities can led 

to environmental contamination and to the presence of residues in food. The World Health Organization 

data show that only 2 - 3% of applied chemical pesticides are effectively used for preventing, controlling 

and killing pests, while the rest remains in the soil. Their stability and toxicity are cause for concern for the 

environment and public health. At present, the pesticide waste is being treated by physico-chemical methods 

which are not efficient and effective. As a result, pesticide residue remains in the soil-water environment 

causing toxicity to the biota and thereby entering into the food chain. Among biological approaches, the use 

of microbes with degradative ability is considered the most efficient and cost-effective option to clean 

pesticide-contaminated sites [2]. Pesticide fate in the environment is affected by microbial activity. Some 
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pesticides are readily degraded by microorganisms; others have proven to be recalcitrant. A diverse group of 

bacteria, including members of the genera Alcaligenes, Flavobacterium, Pseudomonas and Rhodococcus, 

metabolize pesticides. Microbial degradation depends not only on the presence of microbes with the 

appropriate degradative enzymes, but also on a wide range of environmental parameters [3].Several  

microorganisms  have  been  isolated  which  are  able  to  utilize  pesticides  as  a  source  of  energy. There   

are   some   examples   of   fungi   including   Trametes   hirsutus,   Phanerochaete   chrysosporium, 

Phanerochaete sordia and Cyathus bulleri that are able to degrade lindane and other pesticides [4]. 

However,  most  evidence  suggests  that  soil  bacteria  are  the  principal  components  responsible  for 

enhanced  bio-degradation. Several pure bacterial isolates with the ability to use specific pesticides as a sole 

source of carbon, nitrogen or phosphorus have been isolated [5]. 

Coffee is one of the important plantation crops of high economic significance. Coffee plantation is costly as 

the bushes have to be looked after carefully. Artificial fertilizers have to be applied at regular intervals and 

pesticides, insecticides are sprayed on plants at least twice a year. Arabica plants are more liable to diseases 

than Robusta, and they should be under perfect care. For control of pests in coffee plants several fungicides 

and pesticides are used. These pesticides have toxicological effects on the flora, fauna and environment.  

Pesticides in soil primarily break down through microbial and chemical degradation. These reactions 

increase when temperatures are warm, soil pH is favorable, soil is moist but not saturated, and when aerobic 

soil conditions persist. Since most of the time, these are added in the soil and may affect those 

microorganisms which are important in maintaining soil fertility. Such organisms also detoxify pesticides in 

soil. Thus any chemical which seriously affects the soil micro flora may harm soil fertility and crop 

production. Pesticide loss can also occur by volatization, leaching or spontaneous break down. The present 

study was conducted to isolate and identify the pesticide degrading microorganisms from the coffee 

plantation soil of Kodagu District. 

 

Sample collection 

Soil samples were collected from various coffee plantation  regions of Kodagu with completely sterile 

containers. Then, soil was air dried, ground and passed through a 2mm pore size sieve and was stored in 

sealed containers at room temperature. Soil temperature, pH and moisture content were analyzed. Soil 

microbial status was also analyzed [6].  

Screening of bacteria for pesticide degradation 

Mineral Salt agar Media and Sabouraud’s Dextrose Agar Media was used for bacterial and fungal isolation. 

Sterilized at 1210C at 15lbs for 20 min. Media was supplemented with pesticides namely 2, 4-D at 0.01% 

and Bordeaux mixture at 0.25%. 1ml of soil suspension was transferred to sterile Petri plates and media was 

poured. Incubated at 370C for 24 -48 hrs for bacteria and at 280C for 5 -7 days for fungi. Petri plates were 

observed for bacterial and fungal growth [7]. Fungi and bacteria were identified by morphological 

characteristics, microscopic observation and by biochemical characteristics respectively. 

Confirmatory test for pesticide degradation 

Bromothymol blue indicator agar media was prepared. Sterilized at 1210C at 15lbs for 20 min. Media was 

supplemented with pesticide at 0.01% concentration. Transferred into Petri plates. Bacterial and fungal 

isolates were inoculated on the media. Incubated and observed for yellow colored colonies [8]. 

Pesticide degradation at different concentration  

Mineral Salt Media and Sabouraud’s Dextrose Agar media was prepared and supplemented with pesticide at 

0.5, 0.75, 1.0 and 1.5% concentrations. Inoculated with the isolates and incubated. Observed for growth. 
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RESULTS AND DISCUSSION 

In the present study attempts were made to isolate pesticide degrading bacteria and fungi from the coffee 

plantation soil collected from Kodagu. Temperature of the soil samples was found to vary between 17-230C, 

pH was in the neutral range. Moisture content of the soil was found to vary between 24%-56%. 

Biodegradation is facilitated by aerobic soil conditions and soil pH in the neutral range between pH 5.5 -8.0, 

with an optimum pH of 7 and a temperature in the range of 20-300C. The extent of PCP (Penta Chloro 

Phenol) elimination by fungi was directly related to soil moisture content and optimal at 47%.The soil pH of 

4 is optimal for the fungi [9]. 

Total of 48 bacterial isolates degrading 2,4-D and Bordeaux mixture was isolated. Out of which   thirty one 

isolates showed degradation of 2, 4-D and seventeen degraded Bordeaux mixture. Total of 38 pesticide 

degrading fungal isolates were isolated. Out of 26 isolates were 2, 4-D degraders and twelve degraded 

Bordeaux mixture. The result shows that 2,4-D degrading bacteria and fungi  are higher in the plantation 

soil compared to that of  Bordeaux mixture. Bacterial pesticide degraders are comparatively higher in 

plantation soil than fungi. 

The bacterial isolates were identified as species belonging to Bacillus, Micrococcus, GAP01, NCP02 and 

PRP03. The fungi were identified as species belonging to Penicillium, Mucor, Aspergillus and 

Phanerochaete respectively.  

Efficiency of the isolates to degrade pesticide at different concentrations 

The bacterial and fungal isolates were checked for their efficiency to degrade pesticides such as 2,4-D and 

Bordeaux mixture  at different concentrations. The Micrococcus sp isolated could degrade 2,4-D at 0.5% 

concentration. At 0.75% concentration Micrococcus species could degrade 2,4-D. Micrococcus sp strain ps-

1 was capable of utilizing phenyl urea herbicide diuron as a sole carbon source at a high concentration up to 

250ppm[10]. Bacillus sp could degrade Bordeaux mixture at 0.1%, 0.25% and at 0.5%. Bacillus sp had the 

ability to degrade Oxyfluorfen at concentration of 80-95.6% [11]. All the fungal species isolated 

(Penicillium sp1, Aspergillus sp, Mucor sp1) could degrade 2, 4-D at concentration up to 0.2%. Penicillium 

chrysogenum was able to grow at concentration up to 1000mg/liter of 2, 4-D, supplemented with sucrose. 

Aspergillus penicilloides and Mucor genevensis that could degrade 2, 4-D at concentration of 100 mg/liter 

[12]. Higher concentration of pesticide (1% and 1.5%) inhibited the degradation by all the isolates. 

CONCLUSION 

Biological decomposition of pesticide is the most important and effective way to remove these toxic 

compounds from the environment. Microorganisms have the ability to interact, both chemically and 

physically with pesticides leading to structural changes or complete degradation of the target molecule. 

Among the microbial communities, bacteria, fungi, actinomycetes are the main transformers and pesticide 

degraders. Fungi generally transform pesticide by introducing minor structural changes to the molecule, 

rendering it nontoxic. In the present study bacteria and fungi were isolated which could degrade the 

pesticides efficiently at lower concentrations. Micrococcus sp, Bacillus sp, Penicillium sp, Aspergillus sp, 

Phanerochaete sp and Mucor sp could be used as efficient pesticide degraders to clean up coffee soil.  
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