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Summnary
Lail samples were collecicd rom Bashdad, Bah Y i
. o5 z ubaad. Bahel and Eedamack were Lad r e iaolat herhic de
PP usad moarder 1o olawe herhic oo
From 20 soil saniples, 37 1nlates ey isplagd %

24D utilizer . From 3 soil samples, § isalates were raolarsd s an atraring ulilizer. Anvthor 12 isalales v
mlated 25 a weflan wtilizer Trom o 115l sempies. Among these 54 salaks, 47 i

olales sugeszded & grow o
2,4-10 alrazine and trefan afler con iy Uiy abiluy 1o wiilize these herhicidcs.

Amang all isulates; anly 20 gffleicul isvlzles were identilicd, Results showed that 15 juolaes belaug o e
gemus Prendornenas, 4 isolaee belong to s gencs Hacillus and 1 isolycs belongs e the penis Acinstobrerse,

Intraductaon

, Materials and Method
Modern agniculiyral and industinal activities e

depend on a wide varely of svnlhstizally proguced Culture media

chemisals  including  ipscoticides [unwicidss, Amy mineral salt medivin |7]

horbicides and ofher postivcides. The lale of the Thie  medium  was wsed  with o oslighs

applied herbicide compuunds 13 of granl importance. med icarion as meolions.

smoc disappoarance,  persislenl,  or o parnial Kol [P, {121, MpSC0, 7RO (02g), Nl

traunslommation of such compounds delemnines it (G 1) FeCl, (0.022) (omwdificd 1o 00030, W11,50,

s filness ot its potentinl hazardons sileeis | 1H [be) dmoddied to NHMO and distillzd water
Migroorganisms i the seil, metabelize organic 100mlpll was adjusted to 7.5 and sterilized by

herbicidzs  eithor  asrohically or  anacrobically matoclaving at 121 °C for 13min. then (0. 1%mwv) of :

[7.3] Members of e somus Psondomonas hene herhicids (steriliacd b filration) was add<s

evolved considecable nuuilional versaldiy wid are « Unichiyuma minaval salt malion [8]

l}ﬂpﬂblﬂ of l'Lllllc.Illg o rangs of mmplc:x AFCHTANS This  coediam wis prr;;un:d |:|_1,.- dl.-_-':i.:_}h.'in_l{,

vormpound mcluding oil compounds and xenobiolics E-HPQ, (L 1Tg), EHPO. 121, SMesS0 TH.O
M] Jseodomonas pulida, Mscudomonus Ouoreseons M. 121g), WH.GL (24, FelOL PHLO (D250,
and Peeudononas ferupmosa were Tovmd t© be the BAzS500, 41 L0 {00050, LI-B03{0.0058), a5, T1L0
mozl ellicien! species ol the penus Py darmonas tat (0 1gy, CuSCMA1L0 (Al Co (N 6HA0
have tha ahility to degrade hydrocarbon cennpoamls {1 Oy, WSO FHA (0 D06 and disiled wacsr

[5]. [D0m]pH was adjusted o 73 and sterilized be
Prendomonas pulidy was e most Dinporzant auloclaving & 121°C for 1amin, then (8. 1% of
apecies of (he genus Peeudomonas found te have the hetbigide (sterilized by f1lirabion b wis added.
ahility to comwvert a warery of  environmens -Tryptivase soxa sgar (Bulife)
pellulams, bxluding berbicides, to 8 small number of Tlis medivm was proparsd as rogoranended
structurally simyrle aromatic conpomds (hal are e by manulacluning eamegany. pH was adiusled o Y4
slatling points for pathwars of arstoatic ming fnsion, and antoclaved at 1217C [ae 153min .
such as 2,0-11: 24,51, MCPA and atazine |6]. Sawple collcction
Therefore, i e present  study,  we Scil samnples were colleeted from differant
mvesignied the prevatines of bacteria in Iragi sol anricnlniral farms in Baghded, Babel ind Kerkouck
which have fhe ability o wiilizc hotbicide (2,41, poveiioraics, 24-D, otrazing and treflan were Ui
atrazing, tretlan), idemtilicd boutaial specics and main herbicidze used Lhewr for many yoars aue. Scil
dutermine U ellicion baclerisl iselaes lilng samples were transfomed W the laharalrs usiog

tho s Twrbicides.
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sterle plastic hagzs o0 fsolae Szebicide-alitGane
husieleria.
Bacterial isolation

Micrebizal selection procedurs was perfoamed
sty Amy mineral sall medl um amemded wilk 1217%
of hetlamde. Dwenty millitiber ol Lthe caltare mediom
was paced dn 100ml Blenmeyer flask: one percent
) of soll spmple wore added 10 die flasks asd
incubated at 30°C with shaking (150 rpmy for seven
davs. Sampss (Ol) Do appropriats dilution
warz spread on alae of trvpticass saya agar platss,
Incubatsd @ 30 C for 48hes A single colony was
picked  with & sberile lop W prepars & purc
suhouliure in s resh trépficasa soya agar plale by
steeaking,
¥enserenwent of haererial prowih
arowth o bacreria was miomitored measuring
oprieal using
sncelrophie meter s pesrinic 200 g G0 nm.
Abilify ol
utilizatian

the denaity of  liguid  cultete

laclerial  woliles  in Berbicides
2.4-03,
gimeene and treflan ns o osole source ol carbon and

atereny i ordar th detormine thair 2bilicy in herbicida

Bactesin]l dsolates weme own iR

twenly-miliilier ol Unichivama
distihiied in #{ml]
Frianmeysr flask, the Hasixs were sterilized hy
sutoeliving, then Loerbicides Cstoriliecd by Tratornd
were added. Three replicate were culiurad for each
vaclerial isclale. Al G Masks were inoculated with
1% ol fresh owllure (18hes), and incubaled nshaker

LI lEiiunG. M

mimaral  =alt Tediim

incuhator § &My al 3000 o T dinvs.
Idcoiilicalion of lacleria

Macterial  [solated then  Rlcntilicd
depending on s morphalogicel. physiological and

bivclemnice! charselerislics as recommuended by Holt
eLil]9].

Ware

Al-2as i, H.L

Rasults and discussion
Izolation of hacteria

Thirsy soven solales were ahle womiliee o
2A-Dylermed TIRY; five el weere atle tiourdlize
atrazine (termed HAT and twelvs isolates as wilizer:
of treflan (leomed HFL Beauls indwaled tha ke
rumbers of tactera haves she aality to utlize 2218
wore more Umo beciers capable ol ubilzing el
and treflan and e may beoslriawed o de mepeel
applicarion of 2,4-0 in DIraqi sail more 1than s1wazine
and treflan. and that dcads to increzs: the adapiation
1 si] bacteriy Lo this herbicide | 18] or the o (er
atf the deprradative cobapility of this herbicidz in the
iizrobial papulae [107

Filmtes were repentecdly 12zl for their abiliny
to utilize 2.4-0% atramoe and trofan, in evder to
ensure Lbeir wilization abilily, Ao.coe 39 solaiss,
oy 47 isolates hivve the s3ilily L ulilice the sludied
herlicides (hle 1 Seven of the toml isalates
haven't fne ability fooilize amvona ol the lesled
herbicides: this may ke atributed to that thosc
fsolies can benclit oo te metabolites of othor
bacteria which ulilize applied hesbicide(sh {121,
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Table(1).Growth density of the bacterial isalates on 2,

Camiwth
alter 7 days
Q. A0Mn m )

umber
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Srience

d-th atrazine and Lrellan allerTdays of incu hation al 37 W7,
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Hal
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021404

TS BT 1 HTM 5, HIN
ET29.HD30 HD32 HM5L
HI2HI4HI&E L,

Accotding mw the prowtl depsity af G0Anm of
the isolatzs grown on mineral  sall  medicm
consining suitable herbisides along sesen days of
jneubation, twonty @olates wore {dentified s the
efficlent isolates in urilizing the three Lpes of
herbiciles, However 11 s dilTicull o predict which
molectar chasge can be expected by a spocific
micrube, sinee cach group of raicrooraanisms, even
various straies of nne peois, can aller a selecled
il ziale dillerently [13], Results alao indicated that
Ihere wiis, in gencral, 4 lae phase ol two davs before
gelive growth eesmed, as iowas indicated by oan
inercassd in the wrbidine of the culore and tha may
be ghiriaoied o the watiens molecular mecharizms
enable microorganisms fo recriit geres and rmedily
aucireride sequensces in the struciurl ead repulasory
genes o etiance exprossion [4], Haugland clul. [14]

ST LLAL A2 LAY, [[AS

reported Gt Gie speciic wrowth rato at $00nm ol
2A-1 depradzlion by a pure and mixed culture of I
cepacia ACTIO0 wis staned aller une day of
imeulativn, e ellivient growih dengity would neack
more than 0.4, Haris [I5] alse repurkad Uit
Pscudomonas sp. srrain [ have o gpocicic growth
density 9242002 an apcdne 45 @ souee oF nifrogen
and enerpy after tevches hows of incohation i
ordision of cachon and nitzapen iimilalicn,

Tosults alsa Indicated caat the most elliciorn
isalates were [LI37, (121, DH21, HDME, HTS, and
ATY (figee 1), and from themn, TID2 jwclate was
Tapidly grown slfier lwo Gavs of incubation, ard thal
may be atlribuled- 1o he phaysiologieal and genelic
properties of these isolates [9].




Foscls alson mdcacd G 2he sucst elioienl
olatcs wore D7 HD2 L, DH24. HOzd, HTS, and
HIS thaure 1), and fom them, D24 dsalus was
rapidly grown aller bwo days o weubablion, and il
may e atbuied to the physiological od oeaelic
prroprerbwes ol thess isolazs Y.

Ldentification of herbickde urilizing bacteria

Fronm the aver all tzalates only cwenty ethcignr
isolaics wors weolified duable 2, ek wolaes were
characlerceed  as. Puendomoms sp. (13 wsolale),
Hncillos =p. (4 isclatez), and Acinclobacter sp.
[ iserlalz) The resilts of mapholosical. physiolops,
nrd Sochewisal tests for isolates were asroed with
Hol ot al |49

The rcselts showed that 753% of identificd
baetoria belong to gomis Pecudomanas, most of them
wort PLoastupioss excepl une Preudmnonas sleait,
which arc ktownn b0 cabibin 2 wide ranee of
melabolic activiles against st of Lheir extreoe
nutritional vecsadlity T16] Masier of a1, [17] recorded
that Pseudomerias sp. wore the ciosl abundant and
Lkt maost clficient boctertal species have the alldy 1o
ulilize erude oil  and  different hvdrocarhon
compounds in lragi sodl,

Bacterial  gensrs swch  as  Pssudomonas,
Acinciobacter, Arthwobacter, Coryncbacterivm, and
Alroliginzs have beon shonn w0 wihee 2.4-01
[L8,19] Hams [15] repoded that Peeudomonas sp.
alza Love s abality 1o whilies owadne o5 a 50l
source al’ cmhon and cnengy, which can belp o
raimaval of auasne pressol e soil or promd
walar, The ahility ol micreorganisms b ublue ihe
herbnicwde lrcllan a2 2 sole scurce of eabon d
enersry and holpoin climinating their lsieity (o e
soi wes recordod alsa by Devlin ecal. [0,

Mdicrabial Jozdation of leshicides 15 oseally
cheap and environmentally friendly and cntaits oo
major lechmical  honlles comparcd  with
physiochanical mcans, for tha he abilivy 1o isolate
cpecific tvpe of micioorpanisms can cleaning a dump
sile by herbicde is o0 mueh buportant in polhution
prevanliol
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AlBTaswmli, 116,

‘Lable (2], arphological, phvsiological and biochenical characieristivs ol the bacally isoalated Leckivide ofilicies

laeheris.
Chararrers ‘ Sl
_ DG nn7 HI}1] HD13 HDT HINE HT¥

| Calony colar ‘f"‘r‘lhil.l;\- k mﬁuﬁ:-n ) White G:‘e;e.n "‘I.‘u’hil:: Greer, LareiL
W{TL.]-.I_ shapw Bl Hand o Faod Rod w_]uiud R:ﬂ .
| Gram's stain T - + - + g = I
i (._-ﬂ.mgﬂs_,;; I;;«E_,ﬁ";ﬁ.m e . : = = - — ;
Onidase produciion . - . + : I + +
;Gruw th .Ul'l kiong A - B - \ + - l [ [
il’ir'nwth an king B " i - 3 = - } . +
| Growth on Cetrimide | - - = é + + + ]
| Celatin hydralysis + s f [ | + +
T'L;n.n'r'lrth on 4'C + z s + | . -
Growil on 42°C + [ - + + [ =
Mitrate reduction + -~ L 4 + =
Urea hvdoulysis - . T - 4 I i —
Slurch hydroulysis o " ; o + + I
Citrate ufilization - : i 2 + - + +
Methyl red AR ] 4 + % |
chﬁ-p-lruskaner - T +' " = . - + - -

Slant Alzalime © Alkaling | Alkaline } Alkaling { Alkaline | Alkaline | Alzalne
Crowih Bull Alzaling + Alkaline maid .'".]Laliat_:m .A.-:[d 1 Alkaline | Alkaline
v 1LS
Klighor's Production ) ) i ) ) i
Ton AFAr
Guas i i ) i i i
Formulivo

I Characters Stritins :

: 11724 1025 HI14 HDZE HIx30 DI 11B32
Colany mlnr . Ciresn -Green ez Gineen Circedn {ireen Cireen
Cell slape Redd  ; Red B Rud Fad Bad ] Tod
Gram’s stain - i - - = = -
l'.Ea[m: prnduct;:"r;'j - I . " 1 ] + + ! —
{hxidase prodoction ' : : + 1 =

rn
-ad
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PRS-l

ricnee

s

Growih un king B

Growlh om Cetrimide

Ciclatin byvdrolysis

{irowth on 4°C - - . _ i
Growlh on 42°C 1 + + £ ! +£
Niirale redncrion - + = | + :
Urea hydrolyvsis + + = | % +
Stureh hydrolysis ! 1 + + [ + L
Citrate ulilizatiiom F + 1 [ + +
Aerhyl red [ + + i + + - | |
Viymssene ey . . : | " 2 u 5
Slant P Alkaling | Alkeline § Adkchoe | Alsaline | Alkaline | Alkaline | Alkaline |

Cirowth Butt i Atkaline | Alkzlin: 1 alkzling : Alkaling | Algaline | Alkaline | Alkaline E
I:lll_ . H,5 !
.l{hghcr i Iroduction ) i ) B ) i )
irei agar  —————-—- et

: Gos

i Furmulion i i i B |

Slruins
Characters
HIE {1 Hivd HIAS LAY HTS { H19

Colony calur Creen 1 Gireen T hite Cireer Cireen White
Cell shupe Pond R e Roid R R ]‘; “F"H‘T

CGram’s stain

Catalase production

Chidase production

Cirowth un king A

Growlh om king B

Growth on Cetrimide

Gelatin hydrolysis

Growth on 4'C

Growth gn 42°C

Mitrate reductinn

i Ures hydrolysis

Stareh bydrolysis
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Dacillus — HIkn, HD{1, HD 17, HD3A.

Citrste ntilization 1 ) - ] + - b | +
| Methy! red SO 1 _i . S S e

Yooy proslaner - = - + & . =
; Slu_nt Alknline | Alkaling | Alaline § Alkulwe | Alkaline  Alkalie
- S Butt | Alkaline | Alkalie | Adaline | Acid | Alkalwe  Alkalice
: on s | - , | '

?\j’g]":r s Yroduction §

rae dZir ———.

Cras - 3
Farmarion

Pacwlomoons acruginosa — 1307, TTD1S, 0L, HDZI, HDXA, JI023, D26, TIDES, FIDG, FHDSI, HO37, HD33,

M4, IITS.
Prewdumomas sp, = TIT137,
Acinetwbacter sp. = L1719,
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