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ABSTRACT Naturally occurring compounds undergo biodegradation easily and anthropogenic compounds resist bio-
degradation. Present study was to isolate para-nitrophenol a residues of pesticides degrading bacteria. Soil 

samples were collected from the vegetable agri-land where maximum times or abundantly pesticides are spreaded. Soil sample is 
collected from the various locations and villages of Chikhli Tahsil of Buldana district. From such vegetable fields soil samples are col-
lected for the isolation of diversity of para-nitrophenol degrading bacteria. The isolated bacteria are characterized and identified ac-
cording to Bergey’s manual of determinative bacteriology. Total 80 numbers of samples are analyzed for the presence of Pseudomonas 
putida. Out of these samples 50 samples are shown the presence of Pseudomonas putida in various sources of soil samples such as 
cauliflower, spinach, bringle and cabbage. Pseudomonas putida is the key to developing effective and environment friendly ‘green’ 
technologies for degrading the pesticides and theirs residues.
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INTRODUCTION
India is an agriculture based country. About 60-70% of its popu-
lation is dependent on agriculture. A huge portion of arable land 
already under cultivation is being rapidly depleted by industries 
and urban encroachments. On the other hand, the demand for 
agricultural crops is increasing day by day due to the rapidly 
increasing population. Hence, the use of pesticides has become 
indispensable in agriculture. Some of the main agricultural 
products are Parathion, Methyl parathion, Chlorpyriphos, Mala-
thion, Monochrotophos, and Dimethoate1. Some investigators 
found that soil contaminated with pesticides could be possibly 
decontaminated by inoculation with specifically adapted micro-
organisms2, 5. 

Naturally occurring compounds undergo biodegradation easily 
and anthropogenic compounds resist biodegradation. This is 
due to the absence of enzymes that can bring about an initial 
attack on the compound. About 30% of agricultural produce is 
lost due to pests. The effect of toxic chemicals in the environ-
ment can produce wide range of health effects. The presence of 
a large number of diverse bacterial species in nature expands 
the variety of chemical pollutants that can be degraded and the 
extent to which pollutant sites can be decontaminated8. The ob-
jective of present study is isolation of para-nitrophenol a resi-
dues of pesticides degrading bacteria. 

MATERIALS AND METHOD
Soil sample is collected from the various locations and villages of 
Chikhli Tahsil of Buldana district. Collected of soil samples from 
the vegetable agri-land where maximum times or abundantly pes-
ticides are spreaded. From such vegetable fields soil samples are 
collected for the isolation of diversity of para-nitrophenol degrad-
ing bacteria. The isolated bacteria are characterized and identified 
according to Bergey’s manual of determinative bacteriology3, 7.

RESULTS AND DISCUSSION
Chikhli Tahsils is one of the large tahsils Buldana District in 
which lot of farmers are cultivated various vegetable such as 
cauliflowers, Cabbage, Bringle etc. in their agri lad which is 
heavily spreaded with various kinds pesticides. These pesti-
cides are toxic chemicals which easily come in our drinking wa-
ter reservior in the rainy seasons along with the surface water 
from agri-land and biomagnified in the food chain.

Total 80 numbers of samples are analyzed for the presence of 
Pseudomonas putida. Out of these samples 50 samples are shown 
the presence of Pseudomonas putida in various sources of soil 
samples such as cauliflower, bringle and cabbage.  Sourcewise 
presence of Ps. putida was as follows in table 1. Pseudomonas 
putida was isolated from different soil sample which degrades 
residues of pesticide i.e. para nitrophenol in soil. 

Table 1 shows the sourcewise presence of para nitrophenol degrading Ps. putida.
Bacteria Cauliflower sample Spinach sample Bringle sample Cabbage sample

Total Presence % Total Presence % Total Presence % Total Presence %
P. putida 20 15 75 20 13 65 20 10 50 20 12 60

From the soil samples from cauliflower and spinach fields were 
shown the presence of Pseudomonas putida in 15 samples out of 
20 (i.e. 75%) and in 13 samples out of 20 (i.e. 65%). While in fig. 
2 shown that the presence of Pseudomonas putida in the bringle 
and cabbage soil samples were present 10 samples out of 20 
(i.e. 50 %) and in 12 samples out of 20 (i.e. 60 %). 
Fig. 1 Shows percentage of sourcewise presence of para nitrophenol degrading Ps. putida.

The viability of bacterial inoculation in enhancing the biodeg-
radation of organic pollutants, 4-nitrophenol was observed to 
be mineralized extensively in lake water inoculated with 4-ni-
trophenol degraders, whereas no degradation was measured in 
uninoculated lake water over one week incubation4. Degrada-
tion of PNP is mostly studied at lower concentrations9. However, 
Pseudomonas putida has been documented to be PNP-tolerant, 
and in about 72 h can completely degrade 500 ppm PNP, a con-
centration proven to be toxic to most of the microorganisms6.

CONCLUSION
The demand for agricultural crops is increasing day by day due 
to the rapidly increasing population. Hence, there is a need for a 
huge increase in the quantity of agricultural produce as well as 
improvement in its quality. The effect of toxic chemicals in the 
environment can produce wide range of health effects. There is 
an urgent need for safe, economical and reliable methods for 
detoxification/ remediation of such p-nitrophenol containing 
compounds. From the vegetable fields soil samples are collected 
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for the isolation of para-nitrophenol degrading bacteria. Pseu-
domonas putida was tested for the maximum limit for their deg-
radation by increasing the concentration of para nitrophenol in 
the nutrient agar. Pseudomonas putida is the key to developing 
effective and environment friendly ‘green’ technologies for de-
grading the pesticides and theirs residues.

REFERENCE
1. Ghosh, A., M. Khurana, A Chauhan, M Takeo, A.K. Chakraborti and R.K. Jain. Degradation of 4-nitrophenol, 2-Chloro-4-nitrophenol, and 2,4- 
dinitrophenol by Rhodococcus imtechensis strain RKJ300. Environ. Sci. Technol., 44:1069-1077, (2010). http://www.ncbi.nlm.nih.gov/pub-

med/20050667. 2. Cho, T. H., J. R. Wild and K. C. Donnelly. Utility of organophosphorus hydrolase for the remediation of mutagenicity of methyl parathion. Environ. Toxicol. 
Chem., 19: 2022–2028, (2000). http://aem.asm.org/content/67/10/4922.full.pdf. 3. Olajuyigbe, Folasade M and Joshuao Ajele. Production dynamics of extracellular protease 
from Bacillus species. African J. Biotechnol., 4 (8): 776-779, (2005). http://www.academicjournals.org/ajb/PDF/Pdf2005/Aug/Olajuyigbe%20and%20Ajele.pdf. 4. Zaidi, B. R., 
Y. Murakami and M. Alexander. Predation and inhibitors in lake water affect the success of inoculation to enhance biodegradation of organic chemicals. Environ. Sci. technol., 
23:859-863, (1989). http://link.springer.com/article/10.1007%2FBF00695258#. 5. Zeinat, Kamal M., A.H. Nashwa, A. Fetyan, Mohamed A. Ibrahim and Sherif El-Nagdy. Biodeg-
radation and Detoxification of Malathion by of Bacillus thuringiensis MOS-5. Australian Journal of Basic and Applied Sciences., 2 (3): 724-732, (2008). http://www.ajbasweb.com/
ajbas/2008/724-732.pdf. 6. Kulkarni, M. and A. Chaudhari. Biodegradation of p-nitrophenol by P. putida. Bioresource Techonology. 97, 982–988 (2006). http://www.ncbi.nlm.nih.
gov/pubmed/16009549. 7. Holt. G.J., R. Noel Krieg, H.A. Peter Sneath and James Stanley Williams T. Bergy’s manual of determinative bacteriology, ninth edition, 559-561. (1994). 
8. Jain, Rakesh Kumar., Manisha Kapur, Sumeet Labana, Banwari Lal, Priyangshu Manab Sarma, Dhruva Bhattacharya and Indu Shekhar Thakur. Microbial diversity: Application of 
microorganisms for the biodegradation of xenobiotics. Current Science, 89 (1): 101-112 (2005). http://www.iisc.ernet.in/currsci/jul102005/101.pdf. 9. Hanne, L.F., L.L. Kirk, S.M. 
Appel, A.D. Narayan and K.K. Bains. Degradation and induction specificity in Actinomycetes that degrade pnitrophenol. Applied and Environmental Microbiology. 59: 3505–3508 
(1993). http://aem.asm.org/content/59/10/3505. 


