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ABSTRACT: A gram negative bacterium, capable of degrading dichlorovos (2, 2 dichlorovin_\_}"l
dimethyl phosphate) was isolated from pesticide contaminated agriculture soil by enrichment
technique. The morphological, biochemical and 16S r RNA gene sequence analysis confirmed that

the isolate is Pseudomonas stutzeri smk.
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1. INTRODUCTION
The pest causes significant agronomic damage .The damage caused by such pest are controlled by
use of integrated pest management .which involves the use of different pesticides of whigh
insecticides form a major part .(Theodoridis et al.2005) But unplanned and extensive use of
pesticides leads to an accumulation of huge amount of residues in the environment .Due to uptake
and accuniulation of these toxic compounds in food chain and drinking water causes serious
environmental and health hazards.(Mohammed ,2009) The organophosphate pesticides are the

group of highly toxic, heterogeneous compounds widel used for pest control. There are currenfly

140 OP compounds being used as pesticides and as plant growth regulators around the world. (Kapg
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incubated at 30 0C in static as well as n shakmg condition for 7 days at 120rpm in #'otary shaker

incubator. After 7th day of incubation, the loopful suspension from each enrichment ‘Was streaked

on| agar plates with respective MSM containing 100 pg 1-lof dichlorovos, iollowed by their

incubation at 30 0C for 4 days Morphologically distinct colonies from each plate were selected and

used for further study. The bacterial isolate was maintained on nutrlent agar

plate.(composition: gm/lit;5,Nacl, 10 bacterlologwal peptone, 1,beef eXtract;2,yeast - extract and

|
agar)and stoared at 4 0C as a master stock culture.Characterization of isolate was carried out
morphological characterization, microscopic observation and biochemical tests (accor@ding Berge

manual of systematic Bacteriology.)

2.3 Phylogenetic analysis

by
y's

The nucleotide sequence of Pseudomonas stutzeri smk was blasted using NCBI server

(http://blast.ncbi.nlm.nih.gov. in / Blast.cgi) and homologous species were used for phylnfreneiic

analysis., The evolutionary history was inferred using neighbor-joining method (Saltpu N and Nei

M.1987).The optimal tree with sum of branch length-148.4461 was shown. The evolutlon
|

ary

distance were computed using maximum composite likelihood method (Tamura K., Nei M., and

Kumar S. 2004) and are in the units of the number of base substitutions per site .The analypsis

involved 75 nucleotides sequences .All positions containing gaps and missing data were eliminat

There total of 784 positions in the final data set. The evolutionary analysis was conducted us}

MEGAG (3)

3. RESULTS AND DISCUSSION

3.1 Isolation, Identification and phylog genetic analysis of the isolate.

3.1.1 Isolation and morphological characterization.

The bacterium that degrades diclorovos and clothainidine pesticide was isolated from pesti¢

contaminated agriculture soil by enrichment culture techniques. The microscopic analysi§

isolated bacterial cells, growth characteristics and biochemical analysis were carried out.
Table 1. Colony characteristics, Morphological characteristics of Clothainidine and

Dichlorvos degrading isolate grown on nutrient agar at 30°C for 24 h

Size Shape Colour Elevation Surface Consistency Opacity
texture
Moderate Uneven white Raised smooth sticky Opaque
creamy N
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Pagudomanas sp SGO-1051 (KJQ02643 1
Bactenum BMO203 LOGEOEST 1

—: Pseudomonas slutzeri strain MIOT-Ba-28 [KJETH020 1
Peaudamonas sp. T16(2010) 45571540 2

Pzaudomonas stutzen strain GM3bKROEI0ST 1

Beeudomanas stutzer strain IKF171338 1

_—T Peeudomonss stutzar strain DQ1 [KFB60545 1
———— " Uncultured Pseudomonadaceas bactanum clone 52-1-102/KFTE6838.1

onas slulzen stran ZH-1 [KKIZ75963 1
omanas slutzer strain NIOT-Ch-44| KIETE04T 1

————  Pseudomonas stutzeri strain 1BS5 [KMO15449 1

Fsauk

—————  Pzeudomonas stutzen stiain TSWCWI9 [GR284484 1
Psaudomonas slutzen strain 812 [KP324954 1
4‘—: Pseudomanas stutzen strain NIOT-Ba-3KJ575005 1
— . Bagtenum BM022 1QB80665.1
@ Pseudamonas stutzed strain SMK [K7281608 1
-{ Pseudomanas stulzen strain VITDW-0304|KT364747 1

—[— Pseutamanss stutzen strain BOD-3 LINSESZE0.1
= e Pzaudomanas stulzen strain NIOT-Cu-8 [IKJ575085 1

Fig 1: Phylogenetic analysis of 16S r RNA gene sequence of Pseudomonas stutzeri smk

DISCUSSION
Dichlorovos™ (DDVP, 2, 2-dichlorovynil dimethyl phosphate) is an organophosphorous pesticidg
with high solubility in water a (16 mg/ml at 25-C, Merck Index, 1976b, Oth Ed.) DDVP acts by
inhibiting acetylcholine esterase, an enzyme that is very important iﬁ the nervous system of all
vertebrates and some invertebrates. Since the mutagenicity .of DDVP was suspected in Salmonellg
species (W. Wild), some studies have been done on the degradation of this compound in thg
photochemical treatment (E. Evghenidou, T. Oncescu et al.) and iin the soil by some soil
microorganisms [J. Leveglia, H. Tse et al.]. It has been: shown tha’q} DDVP is decomposed tp
dimethyl phosphate and dichloroacetaldehyde and subsequently broken down into dichloroacetic
acid, 2, 2-;di'chloroethan0ﬁl, and ethy! dichloroacetate [M.T. Lieberman et al.]. DDVP is highly toxig
by inhalation. dermal absorption and ingestion [W.J. Hayes et al]. Effe¢ts of DDVP on prokaryotic

[47]

and eukaryotic microorganisms have been reviewed by health organizations [[PCS-INCHEM]. Th
microbial degradation of organic pollutant can be either completely degraded into harmless

compounds in mineralization or partial as intermediate metabolites in cometabolism. (Smith G.N,

—

Racke K. D.). The prime aim of present study was to evaluate the bio potential of isolated bacterig

culture for the biodegradation of the dichlorovos pesticide. Till date number of bacterial specig

v

have been reported for;dichlorovos degradation. These includes Proteus vulgaris, Vibrio sp,

Serratia sp. and Acinetobacter sp. (S. E. Agarrayet.al),
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