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has breen known to be ha:lar<lous to the environment, affer:t ,roii ,furtiiity u"

Itfrircarr Jrourrdl olf 1\/licrcrhiolhrgy ilFlesearcrh

this crlir:le
AJM?

living beings. Presently there have been phrysical, chemical, biological and
plicaterJ to reduce pesticides. Although airned to eradicate, phy:;ical anLd

c:lremicerl m are I ient. Curiously, micnobial pesticide remediatiion has beern cosl: ,effective
affordable, which may use any physical mater soiled with pesticilde, Underernd the mically

f aivou rill[rle c; itlon:; es have been reporterd to use pesticides as source of carborr, sr.rlplhur anrd

elelctrron . lt/lic ; bacteria, actinomycetes arnd fungi have been founrl to help r,emove or
clretqx 1fY c irratedl ides;; polychlorinatr:d diphenyl, polycyclic; arornatic ltydr,crcarbons,
o rlganrcphros
lll'c>raxalla,,

rt()rus" r baclerriaf genera irrclucles', Bacillus, Pseudomonas, Flavob,acteriurn,
,, Afthr<>bacter, Paracocclts, 'Aerobacter, Alkizligens, Burh'holcleria and

Fungi iith pes;ticide degradation potential includes;F,usarium, Aspergilus niger,
Pe'nic,il'lium,
Irave tle:en

Lec:ttnicillium, Oxysporum. A,mong the Ac;tinomycertes theSfrepliomycefers
dtosu ully' detoxify pesticiders. Persistent org;anit; polllutants in thr-' form ,cf

llesticidesi h irlso bee reportecf to be taken care by the microbial en;zymras viz:-a-viz; dehydrogenase,
_. lilE n in irsrl, g enase, d[:;r-'s, phosphotriesterase, hydrolases, d,ehalogenase, lacr:ase ilr']rd

<: rg an oph os acid nhydrolase. Microbial stratergies and tools; Llnzymes and gr:n'es irrvolved in
pesllic;idr; c klo,lism are wect,

J!s',{".Y!l'll I ii: $.l 
o r:i rl?,tff

lNTFilcf ctL,cT'loNl

organophosphors pesticides bacteria, fungi r3nzynre

Pe:rfir:idr.s ;r.e crfrr;'rniq; Chemirer v !,1:JL,, 
'

in'rrrrrlr:cl for ncrearrsing agricult
prrcd-rcts; qrrality rninimizingi"prrc'drcts; r.:a-sed by crop peet
v,r:rotr)rS li:rr crev$ntion of the
errirnial enide;nrrc$, lnc;reased
h,::rb <; des in agrif ull.urr: hars a

of the pesticide and
been implemented for

I purposery presumaory
al yield soil productivity,
lnceoc nf 261i1-'11ltq lralrvoogo vr qvtrvurLulol

iand to rontrol the insect
outbreak of human and

foorl storage Recerrtly over 500 conrpounds are
reo stered and rrserj worldwide 2s 0estic,des orI

me':arbolites of pesticides After Worli War ll the use of
pesticide in agricurlturer field has progtressively increzlsed
leading to increasr=d world food productiott Amongst the
South Asian countries of ther total pesticid,: consunrption,
Indra is largest of pesticide consumer country which

t ror Ei-nroil:

oinr; permcnently opert occes: tnder the terrns of the Creotivr2-(lomr()ns Allrbt.l-qo

*{,....r:lt'r:Sp><t "rC I n,3 runkhcrrri2O0Z@gmoil.conr. Te : -r 9l-24a-2403227.Fox:+91-240-2404\3:i5.

l\ | rll' .\r /( I 
''t 

n r aa



994

volatilization,

llncineration

tJ n likt:
destruction of

involves h

lemperallure

The cost-e

2000). ln
nature iarr3

. -+a +.^
-,dilr,D tu

A,fr. J, iol. Res.

c;ompounds. The frrrmed

contiarninated ga

not the struction of organic
compounds in the

en treitted bY either

here the contamlnants
. This process

gas into a uid ohase for further
captured erdsorotion beds

but do not destroY the

most freq userl technology to

contami sites; is incineration
ion :auses complete

The , sludge or sediments
nants are best been removed bt

organlc pounds from the

uently oxidized b1l

oxygen. The st stagr: of incineration

of the ted media at

n 1,000 a 1,80C"F that result tn

the volatili of lhe organics The

Its in the destruction of
a+ +^aL tg turers; between 1,600

ther be disposed off

pass;ing tlrn:ugh
are c<lmpletelY
rvouXd conrtett
treatment or theY
which makt-' 1:helir

contarninants,

Another Proven
remediat,e pesl,i

,'.ith org,anic co
.;inerratrlr l'

contaminatecl
applying hr:at

partial oxiclatiott
seoond sta!le
organics uihichr

and whil,e micr
rermovill of the

CapacitY of

slream are
after burner

; Rasktn et
out to dete

l. 20Cr0) Many studtes

the effectiveness of
witlr various Plant

olanted were 0.01059,

and 12,200'F. rersulting ash

in a landfill, if it safety tions

Phytoremetl

and ae lly-pleilsing method of

remediating
technologY is

is an innovative
ion (Ul.S. EPA, 1999,

e0osystems, bstances generated bY

oy , which act as filters
o'\ytoremedi is new eme tecnnology that uses

c0ntamlna 'om soil and water (U.S

EF'A, 'l9S)9

have been ca

remediating
species etntJ

Persticicle bi

sirnilarities antd

Hall et a.
pl'rosphorus
Eichhornta 4res (Hu

reported tf tat i0n
for

disa
cr.rlture soltt
stertle plilnted
0.00294, and
rate cc,nste nts

re 0 00930,
ile unplan

that plant tlPta irLnd p

t poll
results are uently being reported

formation i plants with reference to

is:similarities beerr documented bY

) Phv of ethton, a

with water hYacinth,
el al. 11006). The studY

rance rate constants ln

rn-sterile unPlanted were
were 0.00201 h''. These

diverqent and indicated
radatiorr contributed 69%

iarl degr contrilcuted 12% to the

ied ethion
Elodezr Canadensis and



996

nowever; sorne
'1997; Mulchanda
asperls such
and molecular
transforntation of
et al,, 2002).

BACTEFIII\L DE

'l-herr: are v
ability to degr
that have been
been isolated
contaminaled
gets these
agricultural r:ro
,offluent,

pesticide deg
world, presently
identified anrl
degradation
pesticides d,:g

environrnernts
drsposition. U

pesticidr:, thr:r

provides the en

play major
compouncls,

Organo,cltlct

covalently bo

containing pri

these lvere

chemical

envrronment
Althougth their
thr:y are st ll
biotic comprlu

2004; Dua et

they can

rtural \ faters,
manufaclure of

the possibilil,y to

ir:als,

slr.rdge,

lnd
ere are

Ing rTilc

oxidation o1' th

The intracelluliar

r€Se 3r0 of$

These ncluder

organochloride,
Organochloride

Bercause o1' th
I'y rsed,

ies; it has
Bercause of th

are reoalcll:ran and
,2t002',

'1991). The rate

application al erlso in o isms long after its
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et al., 1999)

naturrl (Richins et al.,
tiorriallv, some other

prhysiological ecological, biochemical
roles'rr the microbialay rrnportant

lutants ( et al . 2001: Vischetti

FII\DATION PESTIICIDES

s;clurces of
pt'rsticides.

risms havrng the
nerally

erxpo$ure,They act by hyper excitation in the nervous
system of the anirnals, causing acute toxic effects etnd

tlreir death frequently occurs due to respiratory failurt:

erfter the disruption of nervous system functicn.
Organochloride pesticides are cumulative in the

organisms and causes chronic health effec;ts, like oancer
ernd neurological and teratogenic effects (Vaccari ret al,,

21006).

ln general, these highly toxic and carcinc,genic
c;ompounds persist in the environmernt for many yetar,

fiome of the most widely used organochlorine pestictdes

inclucle, dieldrin, aldrin, alpha-BHC, beta-BHC, delta-

l3HC, gamma-BH(l (Lindane), heptachlor, endosullan,
rnethoxychlor, aroclor and dichloro diphenyl trir:;hloro

ethane (DDT) (Menone et al., 200'1; Patnaik, 2003)
(Figures 1 and2).

In 1939, the use of organochloriner pes;ticides started
wherr Paul Hermann MUller realized that the DDT vrtas an

effic;ir-.nt insecticidr: (Matolcsy et al., 1988). Durilg the
r/Vodrl War ll, for prevention of epridenrics of typhus

transmitted by licer, DDT powder wa:; pulvertzed on the

oooulation's skin, In other countries, this insecttcide was

ialso used to cotttrol the malaria-brearirlg mosquitoes
(Konradsen et al , 2004). Although most organoc;hlorine

'/vere banned from some countrir:s, organoc;hlorine
pesticides are still widely studied due to their recalcitrant
nature, that is, evr-'n after years since the use haE; been

banned, organochlorine contaminated siters are nQt rare.

Both biotio and abiotic factors det'ermine the fater of
pesticides in the environment. Thr-' rate of ciifferent

pesticides which are undergoes biodegradation varies

widely.
Scme pesticider; like DDT and dieldrin are reci?lcitrant

and they accumulate in the environnlent for a lorng lime

and enter into food chains and accumularte for dp:cetdes

after their application to the soil (Kannan et al., 1994)'
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in tlr,e United States
varir:ty and drvergent
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g9€i

thr:y used

nl-.1 nall

Denzene

$; sp. In

sediment. CuriouslY theY reductase genes were determined (Table 1 ) (Li et al' 2016).
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The abrility to degrade

and Acinetobacter sp. (Agarry et al., 2013).
The gas chrotnatographic analysis of c
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irrigated agri-soil in India were able to utilize ch

Strains degrading chlorpyrifos were isolerted (Bri

al., 2012) ability to degrade pesticide was; establ
agar medtum, interestingly degradatton vras fou

moclulated by thr: changes in the pH of the c
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al., 2009). Several reports have 
- 
docurnented

capability 
'of different genera of fungi. to 9",

organc.hlorines, Bacterial enzymes have. beren fou

""ii"u= 
such detoxifying reactions (Singh et al 

'

Yafrez- Ocampo et al. 2009). The contmonly used

detoxif ication mechanism, especially in plants

insects, is conjugation with glutathione and

(Vuilleumier, 2OO1; Wei et al. 2001; Chaudhry

2OO2). In these processes, bacteria arrrJ 
, 
fur

enzyrnes such as hydrolytic elzyl1les., oxyge

peroxidases (Van Eerd et al., 2003)The basidiom

.r" rnore iesistant to these contpourrds (

Machado et al., 2005; tligas et al ' 12005)' Rec

strain of Trichoderma harzianum is reporterd to d

organochlorines through an oxidative rsystern (Kal

and lVlatsumura, 2009).
It has been reported that a large group oI

oenera are able to degrade organopn

6ompounds. Hydrolysis is fundamenterl for the

degradation of the molecule. The repofterl ano

.niytn.. are related to the phosphotrie:ltt!1t:,'

."ptt,itity to hydrolyzing organophosphate pestici

the central atom of pesticides' phost

Phosphotriesterase activity is the first and most lm

step in detoxification. A large number of bacterial

have been reported for the carbetmate degf
(Parerkh et al., 1995) An enzyme callr:rd car

hydrcrlase caffy out the hydrolysts o'

methylcarbamate linkage within carbatttt Iilg:::
Kirn et al. (2004) studied the carbofuran clegrao€

bacteria llke Sphlngo monas sp and Afthrobacter

De l3chrijver and De Mot ('1999) and propos

metabolic pathway. The Carbofuran first. degrad

carbofuran phenol which was further degrade

hydr,rxy-3-(3-methylpropan-2-ol)- phenol Slaoui

2OOT\ reported more than 30 microor{lanlsml

caperble ol oegraorng the pesticides'. 9't :1
Ctio,rtaaium g"n'rt had maximum ac;tivity for serl

degrading cirbofuran. Chougale and Des;hmukh

replrted salt reststantactinomycete lsi capa

degrading carbofuran One of seven ac'linomyc(

degradation. lt uses carbofuran as a cart)on sot

wa"s found to be applicable to saline soils for its e

(Figure 5).' d,= Schrijver and De Mot (1999) reported

fungicidecarbendazrm was degrad ed ttJ 
?

Japanese paddy fields with cont nuous

enrichment Afterwards, the carbamate carbend
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