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RdzMIsdlskls Bdtsaddkdd d WdLdtsdtsedd
d &d ¢ tetstgeiOdzdu Msd shd W

10 MietsHdwhdzd?2 HJjdz SHdzs2 dL OB -
Bdzj d3 wWodzw jIsfpw L OGtwLdzj ded] Ctoky®@s h j2
MlsdCtso . 1 jtedH tOL dzsy j dedw Mmddzlsy Isdud M¢
100 dzjls, ofpdzj Hilsigsd)y iy dtsl dipgap&iariinsoiecO
rdzv g hjdedw +Ists?2 ff WtsefdpiSd3'd dzjOsfpirdEH e O
fdnlsdétse BdsOL ZOEOj d&3" d@3d OdzOdzsc O dzq .

Il cdBE JHtesCMsBEIsSdcOIls (1 11) lsdatsdgdIsiw
COdsOstsd 2O Bdzi 4 dqLEYO] B &3 d OS Bdo dzts
o SHMiste ] dz@fyls d € O 3. Clsd BB sdzd d&3d ter dzj ¢ ¢
1li2 dzjls HBs {1 Ctsdzcedyd MS df O fsH s QB dgllsw d fi) ©34
dZdydzr » BRBJC ot OdzdL @3dsa, IsOC d ¢ SH 9o dzd
WOChkstetses Sty O h j2 MmMtejur . [Bh jg-L o] Mmls
dzd i3j ese My smese df dBdse dilss OKIs¢ ciffsdly H HhlO®@
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sded wodwelsfqw IsOCYJ LOJOMde d©gd o4 N Jj Mlse C
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fsswh jet dulasFdfd dedh s tetsfm’  dr  dzOC tsytdzj daqd v
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6



Isj tod d Azospirllem brasilensefd dzls j L dtelzs h dj 194 d d
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hdr o MbttkzClsiztey HOMESet §tsddd®j ed ftod
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ltedMmizlsmiseadj OMRBKY dzs?2 WOLT o f dgj-dzC OR
dets, By des B W ) dhgfldste z ColiCiAcdafdcitdeds jiefde Hvdz' 7 ¢
Ld2 ®BiNHE Mydte@dy &d , f bded dgf€ @5 [ dlsz o 6]
Mlsedw oBHT 9 GBI jdgdi ®B®BOL YO, BBsdzj € 2
Hfmeow L wdd Mt Moy dtst W dods B3 Wt OF-d3j dzls O
h 2 dsdedlststeddee L EzyoOj dsr 7 ©BOL yse f dz
fnMdsdz L so Ot jolff RSIstesMSC sy dd doj ¢ OL Od
MstelzSlskzte .

vOCdd BBEOL tsd3, ) -Nfndisfdg’ G lstetChpdty fdsf dr so '
L Oo dMd di3tsfls BiNHE Istsdh dds? §dj dst J
MstezS bzt foddBf dc® osdH] Istdf dntyd dzj dzs
W HEBSY]) dedztS s tfigtis?)  IStsd3 HOdzdg" 3 B st s5d3 dzj
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LieOd MEd2 WiHjtOdRidd2f Ftzd zgwidls
ltejLdHJ dzls@ .t 5 figdy) dydf dz©., , [ § @Gliimteg ' dze s &

] Mo tej d3j dedets a3 o3 t6 § o0 detsj JwOCIsdud:
Bdtlsj mdesdzsedud MSdd ddzd IsteOdzmcj dzdz” § o
BjlssHtse dm Todkzyjddw. 10deBdzy jdteOmy
dzts?2 bteOdhW¥ stedzOydw + S MY zOdzlsso . Cfis-tsls o3
fodz LsoOdzdj] HBsesMisswh dn Wdlstae st ds dzt
OfmjfIsdud MSdn Emdzse d 2, Hdzd Is j dzt dz" 2 4t
9 M JjydoOodz desd3 tsBBtckzHtso Odzdd d sa0fpEs ¢
s dzj )y J dzOIs j dz' dz' diJ t sl Hiiyidsofifvw dp 5L dedf € dzts o
dzsflsd f sdzEyOJ d@3F 7 IStcOdzmW stedzOdzlstsoa L  Mitsd
dzd O h Ow 9 twjLEzd O] d&BkzlOcj ddzsects HJ 2
(Heeres, 2002).

Il fsmdzi Hdzi §J o tcj OIS IMNOdzd] wak]eAIABKETY o
stsHT [stcOdfifiphaiOddsd o sdzw s h dj dLBJjd-Ols!
tctso OdedWw tOMbdljd d&f » CdzjlstsC d 1COdzj 2
Mz yoj Hdzv bieOdht stedzOydd dmfsdydgels d
OctetsBOCIsj tedw dgdyv ¢ toiDa Jjadq@z" § Yy O fmided 2 d dzd

"1 OBslO o' fodzdaj 20 ® wWORCOR foScE@EFYESd § S0
LIBGA UL .



yddz'j wOfmsjddw, Mmjkjdod, ysjbtsyd j {§ty
ddCd, frudztmdgd" (Subramanyam et 2609;., 2C
Richardson, 1998; Chen, 2010).

I soteiHjdedz § tOMIsdlsy dz fidg fijls ds@,0 dafr Lo eHQ
OCIsdo OytgB8 dzOMIs d OctesB OCIsj ted?2, f s Ists iz
dzfj LOwOy O lsmw dJisd. g dzv ftseor h jdadfy- + W¥
sdlsj dz2 dz@ = s Odzj 2, d timtsej dzdzts dzj f S9 6]
fpdzj Hiz¢ " dj RBjIsHT @ HEE QY daf deife edn &z J
Fedzj osHtse (hitky | ®ES JOOHEHYOCIsjtcd?2), HBB
sBdzj cyjded¥w OHMsteBYydd OcGttsB OCIsj ted?2 dzO
ydw BOCIs]j tedW d3dShifhtxleetab, 0Oz z B d3  (

Addz2 dzOMmis swih @Rt aG@BY L P yi ¥ lsidizlplstas H O
StcOdzmW sted3OyYydd Mmj v dz ISGBOCO d bsdiz0lO0.

O dZzZOdzdL dzdlsj Olkzter fcCOLOdz BEOdaRs dL k
BOCIsjtcdOdz! dets? IstecGrdglgffas tc 3O ydd Mmj 3™ dz

RA3j ¥ Ismw H Odzdz" § s btOdhY ste3Oydd Mmj &
A. tumefaciendn Oy s =aRids ddze B8 Isj to G j-ZBE s 3y Gk wle
steOdeMW sted3Oydd Mtsmis O d dzGolanisrdagigngedds % H dzw
(Subramanyaretal., 2013).

1 5CO0LOdzO otsL di3sy detsls fsdzzyj dzedv st O
Octetsddt ddz' steOydd f YO iPOEds 2 j ek O dsiid 8 8 H3
[ cke OV ¢ tolz fntpl@ntaty jc 1© dzi & & totilzOayte 2] sy jgldzad 1 dz' =
feyd ¢ o MmMemfjdadr OcttsBOSCISjted?2 to(-d3d st
BOdlsses IsBOISO fttd dhi sdz L 5o ERA3JW,0 HE@azdzts
B d H tsifilBTMAD1% Yasmeeretal, 200 8 ; | e dBEB®wk® d Hts. ,
YEOCsD, 2013) .

1l dzOh jdi3 dimmdzj Hise Odedd d3F dMmY sdz’ffL-ts9 O dzc
dzr 2 BOLjtedOdz Hdzvw bteOdzmMW sted3OYydd. yd ted ¢
dzZr 2 Hdzv tOfMlsjded?2 d HBteSets?2 Gy jsEgisdgy tcd d
mj z2-781jds0 Btsdzj j HGRUISEZH dzr 2 Ise ddz

fr fejrnftsdas)yddad, ybt {§sttOd)ddj M B
OctesBOCIjted?2 d fHtser Mdl yYyOMmlstslslkz tsilstcOdzfi!
Ctesose My BWdz dzgOdzd B"™ dz dMf sdz L 59 Odz C
O B@CHESMISOIs 5y dfslz] Acdsdgdflal i M Issd3z Mdzy Ists
sjdd2dLejiMmMlsjdz CO¢C Atstesh d2 OBKOL do dzr 2
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tod dz¢ 5dz@ ( flsOdzH Otelsdz’ 2 f totsls SIS tsBiAp O B tistd jGs
GctsBOCISjtodOdz! dets?2 Mk jde j2 M HsSB Oo dzj
CiddzsL ™ d o@OdedetsL ')  ovir-& jOdgts dn s § Is etz 8 O |
dzj Gy detf totsdzed € dets @ j ded W ShirGoddstjatg {9D0; Shibly/& O dzd
etal, 1991) ivwo jtels' 27 fg PBgipR@IOB Ols™ 8 Odzd 'OC oS B
ds?2 MMy jdaa dj2 f HiseB Oo dzjMA] jdis T fi'ds LG
Bdded W dzgOdzts ¢ d ydzlz Mmjteds st Ists®o fizp v §f dzd
skdz sdodteso Odzdy M dZvdz ftetsosHddzds-{f ted |
Hsds 16/Bj Bigsl§®) yOmse. 1 jtear 2 fOMMOY
dzj dzdv OdzsdBdtlsdsC O f8COLOd B " jj L Ot
Oy SeROYdY SClstte’ AR f @GS st dazo ik i dzjz
sOdedw Mmj W dz f testesmis C-dir dg O filplf o 5B ts BB tatf I© 20
tiB®BO Hdv 1 dddBddoydd BOCIkjttd?2 dO o
dZ O 0OcOtdL o Odedalz MtcjHEz MS ) d& OdzO dsc
Yyj dzelstcOydd 200 d 408) .BeY jdc jfins sk o fs fyls azf
dkjonhdj ftedL dz0SCd bkttOdhY stedsOydd ff-L j dzj d
squdsts dzdh j dzdz 3 R dzstesW d dzdz® r ded )l § s dgg
dz@ dzO0 Mo jyks MejHk M CORZOBIYJdsEE o Ist
W dzj dzd Vv GOjdzOdEHlajddiis ws Bils s o EMmdzsea dw e
HOo dzj dedw Hdzv tOfis dzd 2 Is OBADS; P tc thHtsfdgls O o (
N J datlEsOo dfji &d d 0% Mmtstslse jIsise j dadets. O OC d o
Bislsj ftsCOLOds, ybkt fddyjdedj H @p dzj dad
Wt d M v dePi B kW) dapisORBspdets, yYlsts OGte
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fOttOd3j ste dz0 19 %. , (s Oed3flz) Yad p GFuUBOIsj dz
fdzd ¥y Odzs O dzO dzd L Pislg jdaz" R &z IR L Os dfd B3ts
Edzse d2jdztbo J e j dzdyd dzedj SCtdeyd delstcOydd
25 BCf fHtosedesL qolzj dsts dzj ¢ Olsd o dets tis-Istc OL d
¢cts fslsjdydodzd. | O0detsd " jj Mmdedy jlsdedj
Ct5o' t.Oh j dzde” n I8 3digidss W O TdED] diddizjfdg i L
desdz e j skz.

vs0Cdd3 BBEOLBA, dOBd ofjterj ¢ OL Odz
fslsjdydoOodkzd Cdjlsydsets  CMMzu OO -d fls,
fdutse o Mmj 3" H sBAssica fapusizOs fifildtdigio H j 2 Mise dw
s tojvilgfioy dzj btsd ¢t dOzdudi 3 dazdoslsmizis
odp tsls jets MY jCltcOd dese s MisMisOo O.
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6. 6. 1000k O®, J[.I). sOttdoyks
10ydsdzOdz: dz' 2 dMyteizsmE e @lsj dzr ¢ d 2
¢ sMiHs®tg dzdz’ 2 bk, dedbai@fpgis j Is

dbydHtslstsdzj cOdzlsdz” | MmEzdzr W Olstcj HEYyGdszs b d
oded BOdzdj dMMdzj Hse Olsjdzj2 COC f gl elzydoOd
fMted H, L OGtwLdzj dzdzr 7 IswWy j dz@ 3 3j Is ©dzdzO dzqd
L dzOy jolded 2] tetsdppddOclzj H j WiIsj dz2 desfyls: d jflsj fls
sOdzdzd W MS dn fkd ¥ dH dr @dBszeO L s dDdEdley iy W Y
Mkd WOlsO®Bd otH M dedL Cdads o1 d o MsCdds
v0¢dyj SlshtsHT ftesdLoHMISa ®O dzOL " 9 O Is ¢
(szr). o¢GPedsdsg] vt 1 fYsor " Qerls Mjldadetdr
foslstsdr ftod o 8N Odg wcdzp RithcIsy Oc §tslsj Is
fl dsdzOdisd kwy jdzr 7 B sOdzdzss ) GBLOL S8 O
1 ZOesftedWisdy &5 Mstf Zlsfyls e kjHMzd dg W O GelOthists d3 to
ssCMfyds sOdzdzse HE 3§ dzj § Istesd dgy dry dff ite df.dzd

HtejHd &jnOdedL dsse, fGoLotdvshdn d&JCts
o' MsCdj SCtdayj desteOydd fHtoslstsdegso o fMmtcj H
OCdj COC Mmdmisj &3, d SEOjdatS b, 2ls tdDAEIPL s e s d to
COodajtgz ste’ S dzjlsSd. vOCdj BjdkSd disclzls L
Nqlsjd descets o dgzlsted S dzj ksydzse s f tslsjj-dzyd Oc
Metsets BOWL! j©O, fjHskotwOh Orh jets fodlst
Yl ts CloaBdng stelsdz" | d¢uvAaOLrT o Boddds ¢
9 ®jlsOcj dzsdBOR Wardafodetpdz’, 7 29t j6H . (1 § I dBts IS
Yybts Btod hddmlseots s dmMoOdzdz’ @ OyYydHtslssdzj to

‘"t OBlO o' fsdzdsj 20 ftod fSHHjBYC] [ ddsstcdOkz
sls 07.08.2014 ¢. uvdedSOdz dzf 2 dHjdelsd¥W S Olstste
(fsjCls®) RFMEFI57514X0067).
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tctsts B tc OL Desulpggorosinus L dzOydlsj dz! detsj dyd fdzts
ttlze hdn COdzdj o j IstcOsdzydtdidssjjelg dzts dpd & Is Od
Desulfovibriospys tswiyKarnachuketal. 2015). stttsdigzOlstsc s
fd Mmls feFO2 ed o sMis pH,¢ siiydztLodAlzdzG s cdicB h PEBE B I§ B d
HjC Qfgg &zOL j .

dtejHd dqLoiflsder n BI~OdedL G3so M tetsilsd o d
9" Hyjdvsels 3 shdatsond®d Lar-Is fifff ANDJ s dz'Odzm Btels § tor
fesmMtcjHddSd HdW¥WELdd COldtdse. 1 t®©dzdz |
si dbodese IsWwy jdzr 7 B sOdzdzse, Ykt L o t5d
ed Cdzj ssyde § € sdeyd dzls tc Oy PdsulitipdsoSidpazisy . 1 M
G J dzts a3’ Br dzd Odgj S o parda®@E Ot Is ¢ sBsdse d ydz
StcOdzmy stels j e ORI d34,l5 Bydzeizts 81.0 dgglds § d34s Big R d|® M Is
WOlstPalyPD( © HJIEMdS Oyd dDesdfpspogosinasp.l? Is © dzdzg
(Mardanovetal., 2016).

Addzt 8 dzgOfmlsswh jets dMmMmdzj Hiso Odzede Ml o dzv §
sts2 yd e sfls PesdifdviOragsgO tswelzstc d 5 dzOd3 Isw ) j dzr 7 d3d Is
9" MCdd3 Sdyd delstcOydwdz ftetslssdetse o Mmted H

Z Is O dpdssulfovibriospus sz B dz 9" Hj dzj dz2 L BlsaBHTS
tczHdzed €O ¢ A j dels opjdrizisizs Q' dats 2 9O Mdsky L BfOMMIY
(¢ otfg®ECEZ stg &3 ctsoats, | Of OH dZOY wdpdtc’ ) .
dzj 2O © 2012 6. dL otmmsOdsse dzj dedesE s Mo
MteiHd JdHHjdv M d&ZOCIOIssd © COyjMmlsej
pH=3, 3, Ikj®Bf jtcOlkztcy Ckd Isdeo o @d&d 'Wic2 &k
(Karnachuketal., 2015).

rdzv tsyjdtd kEmMss2ydetmisd hIlsORE@ 1§ tcj H
Codzyd delstcOydd dtsdese HokB g O &stzisdy mdz disls
tesfmils hIsOBRO. [ OCMHd BOdz dzf Lu(lly sHOyQ dagds/Odz,d
Cdil)=50 dNiN)d&zd 00 @GHKI)EHE 00 Wall)dzZl 00 BBe/ dz.

rdzv drkyjddw eotL @ty ds?2 ¢ pPeslifdugipyj S s
spy sy dMMmdzj Hse Odzd tSMOHSCd, BGBCOL 5o Odzdz" j
l HeBOoadzjdzgdj 5 SOHABIW (50 e/ dz) tw- C 5B C
90dedj Mkd WdHse dqLEyOdzd o tOL dzdydze §j
15, 28 d 77 Mmkls. I MOHSCd OdOddL Jtetseo Odz
Ldzj Sstesdades? RIS tesMEsfdd d HdWLOF yd s dad
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tqdj dZlstse §sCOLOdd, ybst hlsOdgfvy 5@ d)kzEs
YdH CsBOd SO BB®OLEjl bodEl. §L)Y. ¢ sdy
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t dird¥ . OC Is s cEdPIHIS 518 O L 5 DEsdidwibHospTomC:
dpidztcj H] M dsdOd SOHBdY (50 &Be/ dBidd Isj ud
Mgy M CtBOd s (100 d&e/ dz) o ;dsijda@tdzifij 15
fl ¢sBOd Istsd3 (500 d&G6/ dz) o Isjuddedy HWwHE (1),
Mezdz ¥@zdw , 7 Vg evd O dglP®,)olBHDe TektisB O dz! Isf j CriSszO dzH d Is
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DesulfovibriospTomC 5B dzZOH Oj Is dzj MC tsdzr ¢ d d3dff - d3j = O
otsMisd ¢ o' MsCdd3 Stdzyj dzstcOydw o3 tfietsls ts dzts
to ts dz, CtsHdtelzs h (2 Kl tp GARICY 1S tei lstayf to Iz ¥<h j 2 q
(NP94 21272129) d twjcebkzdzdtekzs hd2 OBtz ¢dfm
NPO94_2132) .dz0u@ByY fedeeetsy ydmdzs ¢ j detse, €t
stcOdemf stelsjter, o Istsdz yKimezd j dEr KR 9 4 NIP® 8
Kef (NP94 0927, NP94 2739, NP94 3049).
DesulfovibriospTomC dzO2 H j dz0@ fd Misls 43P0 .0 s is @O iy f S to ls
hdr dtsde” WPdH#363696f WP _ 04 3 618 &6 8B Bt dg-L
v edz 2 h DY to s trd3ts dzESEOR (W 0#3638741)1 O dzdz’
BjdkCd NOLOCIstedy HDEsulfodisits ¢ o Ishislsd dagrfsfipdzj
Bdzd ¥ ©O2 N jl& 5 dztiddf Ad@neticus
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'Rzl dlsizls Rddidd dzjWisd sf (661, uts
L 0ydesdzOdz dz' 2 JdMmiytizME o @lsj dzr M d 2

GsMmMizH OteMmise j dzdz u2is dfipiidfaf Jitasmd Is j Is,

ANsted@3dteso Odzdj ItsteW O wWodzw jIsmw GHazd 3 dL
e s f tsyo R Kol ddwslsj ¢ Ols! o BOL datsts
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cdud M&dnrm Efmdazsedwa, f) IsLOP O ¢ ¢ 5] d2 j toutatbEEL 508, foixe
Jots Csdzdyjmsets d tBi jd3 [ 1] . 1 O0dpyd Ists
sdlsg dz! detsfls! & . wWWdiSlsde dztsfls! f esiy Mitse
dzs dedL COwW. [ jdzgid 10% Blsdij tehdrn tlOMIs] dzd
v o odH] bW OKOBEEEDODPEMYOMROMGLE s ts
sy wBCdmdjddy. [b&jtehdj t0Mlsgddfy] it
d BdCtessdtdteduimMédd dL d3j dzj dzad ™ dg. - 1 OdE
dzdji ftyotstsBteOL ts9 Olsj dz' detsc s  lmfs i3’ iy iy Of tagS
LIstsds sMdeso delzb B iz §  sdzdesds 0 OL jozh j dzd
hifmMlse dcetOrls BOSISjtedd d ctedBr . gz Ml
Mz Ols Hte] 9;BMPEIsi tclf YOdid B JtcOls j dzts Hatlglz tc O L
d Bpd® yofmlksd wWOMmlsdlsjdz dg = Cdzj ssC [ 2] .

Bl jCIsOdB3d dMmMmdzj H 59 O dzdrvis j idiifipisisdadis-c ttsB tdsCr
W o, SlssBteOdzdz’ j dzO dzd L d dzdz” -, s HAp-j dadz -
f sdztsy j dedets G-Is 0 joy dgoRdetsf SHL tsdzj | Of OHBlES 2 d C
&zOfmils! ) d er~rBHWh jets o MtMmMisOo ¢ thkff-des?2 E
Lddzdese s Isdfftse. [ BteOdzagjr H bzt tc ¥ @ to g iy -tejzdzd &
Msd d ©OL dtstsBteOL Y BOSISjtedOdz detsets € ts¢
dBsH jdzt dzgse s L CMY jtedds dzsO s BdtSH] Mistelz
Ststew © d BOGCISjted?2 OdzO chgth jdSUeldste A ls talzfj dis tsch C
~ et BOs sB@MI J ¢ Is teftsfd3 jfflqua)

[BhOw ydmdzj dgdesMls! BIJS oW dzster d-slstsB |
h jdedzg" 7 EZYyomlsSOn Bodskol fighsOe d @D &t hh
BOCIjtedOdz! dese s MssBh jMisoa© ORBsdid-¥ d¢ OL
MEd2 OLtls d OCIsdedess EyOfmspdzed dBPdri tf Geds
ydd JI1 bW 0, it H] djAdirobatte Micigdec® o dIs j d
cus Bacillus Acinetobacter Flavobacteriumd Pseudomonasg[ ftsB " 13- tc ©
ZssBOLdjd3 nOLOSIs] tedL 2] [Bacilus M dz®fisisd s O 1
9 Os h d2 5 B. sulftiduts B.:mesentacus, B. polymyxa B. micoides
B. Megatheriumy d M dzj dzdes fyls! ¢ tsls tlicf @its 80RO [ té ). [s ¢
JtedBSCtsor j Ckdz skter , 9" HJ dzj daflr'lzjs h dff1d3d Is ts
9 d H ORdicillium sp, Trichodermasp. Fdsariumsp R n fryigg[ dzdzts iy ls
fshso8HEEO® 2 / ©.

rdzv syjdzSd kyofmlsdw &BdSCtetsW dzster do f tetsn
Yyjmesets ojhjMmMlsa® o Mboatcj d3j dede’ 7 Jsdsdztsy §
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edd3j dzels 5 MisdBzdzdtese Odzdets Bz  &3d § to 5B dats 3L
OBBtedcj dedets?2 BIStetsW dztstets2, b & zOYBY dzs BJd G
s d cttdBSterj Skdz skzter .

{ecOdduimsd) MsjHdds ddv o dMmMdgiHBse O
ted?2, dHJdAsdW dydtefsm Qudeds’ 9jC degjusOs Htfd§ k¢ dzj
(vl) d SdfmdtstesHMEBH jtey O dj disdzj Skdr,

s 0B dZdyo 1

s sdzyj dzls te Oy d "¢ disate chsdgdudidiy dzd 2
o dhdjHse Odzde = § GsEDS ks O d BO

b D s o HBHjteyOdzdj, RBECc/ @
VR s o \duddede’ 2 BB o0y
dMmMarBBHgfsMdzy BJBGH
dzd dz€ O dz' 56,3 2,99 0,58
4Co0Odzj dz 0,44 0,006 0,20
dzdbdzr HiGdHT 5,34 0 0
dzp dz€ ©diz 15,80 0,09 0
¢ dz$ O dzts dz' 164 0,39 0,04
CWdter C OteB tsdzts 2354 0,415 125
1 v 0,45 0,07 0,14
AdSCddui mcdi d
M MmCodlsjtef j dal 0,95 0,03 0
Hf lsj toff j desd H T 9,95 0,55 0,06
fisj tesdHT 9,46 1,65 0,11
e ls j toff j datsd H | 6,74 1,62 0,14
A J dzedsdifW Ols 1 0,09 0,09 017
v tsW j totsdz 2,64 0,03 0,07
rde g dzL W Iz tc Oz 0,01 0,01 0

1 sz BdtHjEGwOHOYdd L dzOydlsj dz diss fyded L
e MjHdd dzd?2, htej dds OydS ddg IS d -
90195%. ]| MMmksOsj OYydes dduj NYER sed Py g Hff
fif Hddzd dzgd2 (sf{u) © dmMMdzij Hse Odzdz"' = BB KOL
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dOdzt Hj cdH" , -COMECOHEsIE ,, @z ISOCYJ (j 5B dZO
BOCIitedwna 1 Wdter ClOtBtsiiis®@s & §df Mddsisi MS d
fMdzj Hso Odzdzr 7 BBt OL YyoOrn sBirddzd daf is ) dzlgjdWz y d o
ded dz¥ sfqW OlsT  d dJLBRjter IstsCtsW jtetsdz® -( sOB ¢
ydd Ibsti O MiHjtey Oddj Ists@ed ] tdstaiftshp) dag diafi |
W Olsitsdg® , 7899, H d B j dzii 82® /6D dztdo fiyts i) IO tg O datsfeB | ¢
d IstedW j ded dz¥ sV Ols s 9j,ts BigOJHHOF IsC twilg ts ¥y M 4 tdac
sEzter, dLBidej dzgd?2 o tojL zdz Is @y sR3AES tc 5B dzfs
]l mMemlsGej BOSISjted Odz' w2 HEGGRET O tzsidlplz Is fi
HdBJj dzL sWkEteOdzr d MiMSoeadlilsjtef jdz. [ Mmdesec
B Isdazser j L ¥ dter B OHRES ditoafr)dZs YIPF M ddEO e H Iz
MftetsdL o sHdz &3 dzOM" " j dzdg, FuiekiGs (A9 dits IsBCfigs figlg «
LWder dsdsdj d@ndld Gt céc) . stsdi It
BOCkjttdOd dzgs?2 KOMM' B dzOteky jdzr slhkls
df tetstf d dztso ™ 2 dztfo 'dL sBE T ¢ jCMOHj C Odetso 57
Cdfaslsr .

vOCdds BBOL Bd, BGMdzseody d3d d Hte@GIsdyd f
sjdzvd3d sf{ue © BOSIjtedOdz dzts?2 BOMMI wWodz
MstekzCkzter , o Itsd uydmdj dj B Otk j dzdz
fl Odzpdetizs? yj ' ¢ d a@dedEteC MseCedOmzdtly ¢ d
dzj dzd? dMmMmdzj Hiseo Odgdz" = ftctsB © dzj B tisdz! h 52
ZdydCdadyuyd mMcdj OsdBOkduimSd) kedjotHt
dzOW Is O dzd dzts o3, Wi dOdelstej desds d dn a3 Is d dzL
O OCY jOddsgrastds d f dtej desds. ) sMdzjs-Bg S ot
Hitey Odedj BAdYdSdzdud MSdn M58k C Isbotdjyi & pzdzn
MC dindz® 20%, MzBBOLds] MHjtyOddy Isjlst
dL &3 dedudesyd S dzd yd MSdd bjtefjdr (14L&, 6
odlsjtcf gasoo BOCIjtedwrn tlffklmMisokulk, O
MlsOo dzj dz7 N qtetsC dd Clis lzd figfziiHsty on @ddzl df 2 Is ts t
qHjdsd¥dydiese Odzs SCtsdzts 20 Isj IstgOmal ) dzd u
14 Mgty dz0@ s yYlss BIBSHjGteOHOYdY ftedo tsH.
mMfsmMseMmMlsezw ko j dzdyj dzd® § dzBHBStecSHEY I[IsSte
dMAatHdl ©BjHjd] bty O &dscdBd- B drisd
ded W o3d , sOCddizd € 0OC Odz€ Odels dzr , tBAHEISDzRdZ" |,
Cdmzsls, EsCWjtosd , MjtesdHT d sjtclf jc
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ddd bttt O o COyjMmbej YTBHECBLRBEd nj dzj Mts
dztsy d gffwd W e OC ydd.
[ dlsj OO

ly sdseoyjdtts ¢. 1., 40dddiscoad 5.1., |G
sOftecsWdldy 2 BOSCISjtedOdz dzr 2 ¢ s @fCdajdgship o j
sdBdted // dzbg§rsB2fBOB. H51. 345
2skdzdyjomcoOw RrR. 4., l jdzs9 O d. Ctoy s J
Lddz gdz@dzdL. BOCIjtedOdz desets MtstsBh shlse O,
Nddedd MW Od&isdg® skiztse  v'. 52.0 0b710. 760.2 7 6
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gfrrtréorrRr JRLVRLUO 1 rtrlrery UL Ot
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bouvbkzeBHj ap@ 5o Odzdiy 9O Mis B B OIS 59
WwteOdzr MSCd2 WiHnjtOds d& 2 kdado jtemdls
ltejLdHj dzs@ ttds ifdddO)s j tod dzp &g o W
INdizdOdz Rz s @izPUEIGES2 FdBdd dd3. C
.1z j&v € d &0 ¢fdo ud dedzed ¢ Qo dydpty smfd W

[ dodidipdztsy dz" 2 ftedtosHde 2 ¢ jlsjtetst sdzd 3 te
Cdzj tsydets?2 Milsj deCd tcOMmilsjded?2, Cb®@Re’ 2 1
fMlse © MisjBdzj 2 tOMIs  deefjAs sy daf & ts dgdsj QRS il
fdlsOlsjd dz 7 ojhjMmlse. [H&ZOSK of MPECOW |
dzr 7 d dzdfmilsoe jdzdzr 7 Y tstetsH L OltkzHd® jls § t5¢
s L-BAsBOY dzts?2 ftetsd3 h dzj dzdzsflsd (A41) d B
Isj g MS d2 dzd ¢ dzd dz, IsShls tote " 92d Hifjts dESFQSH 59
Mdzsy dzs Iz Is d dadfeLlzciteiasandsls | .f oS d3r M dzj dzdzs?  f j to.
SBEMmdztse dzj dzO@ Mmdztsy desfls’ ¥ jets ftodBsHT
dzZ' = Leojdz¢ jo d MewLj2 &BixHE dad BBdH,- O Is¢
dzsets f sdzd i3 6O, Az t&astc Ao dsBtd) Isdg Odzoyj 6 L k2
Mitsets ddzd IjtedRdujMSses oL Hj2Misedw.
Ndb Brlst fdizyjdd] HtE] o] MdHy o OfEd j dzd
dzd @ dzd dzO .
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RLO jMlsdets, yBftodj delicdtomiitpj o stcOL €Ezh Os h |
coL" wmEeh jMmlsoivy IsH € f @) daff ¥ dzd ¢ dzd dzO.

ftedmizlsmMlsozs s W jtdj dalst d&zOSSOLT, wded BB
OCIsdodetsfils! 8, dats drn tetsdzr HB CtdgyO daj «
Bdtslsjrdesdzsedd ARI M 1 BF 20 ftojfgy ted dgv
ftej mMindes deg WLOZ€LYOL M o' HishiHdsOrdsd it ded ez
fslsj dzydOdztsdz o BsHJj dz dz" 7 tOMIsjddw i iMd
Ajd s OBl elzddetezd f tAfbpf e s mDdd ¢ J dzO
ZOSCOLT dO ~RdidujMSd2 MMmksOe Hicj o jMdd
4 fodish! v Octtss O} @R YdEEH?2 slfde s stcts
B dzd fodzlzyj dz 19 dzdded? IstcOdzme j dgder n o
ots?2 CosdmbstezCydd Y tsHIso jtoy H] dzadDd®dzd 6 O € |
SslsOdz! dets?2 115 bttOdmej dde' = tOMmis Fdzd 2.

tetsC dzs dzO dz! dzts tOL dgdzts y | fetzts 08 PH B H Is @ EHis o 1© ezt t
h dlesets ctekdzsO d dMfsdz L se Odg' Hdzv Bt
OdzOdzdL O 1+ WW jCIsdodesmisd EC tstej dzj dzdew- tc Oyl
dzts i) l§< ts dgB d dzO dzls dzts 2 dzO St6 jOL 2 dz' Ig GBls st defsfipfy dzj
Bf dzd o' Bteddaip? , 1 Y oz Mis Ot 6 §f = tsjouflzdz! Is
Ztetso dzj € tsdzlstetsdzv, or hj d dzdy Jin Vatrs dzls ts ts d
teOfMmlsjdd?2 +1Isdrn 11 ddddd?2 Br &ZO of HJ dzj dz
{uvl At diedO dz0  + € MY o Mipdae. FiSdnjfetesichym da'j
lac-072f sHIs9 jtey Hj dzg@ o 7k CteBsigdORdzd X ,tog o j It Isk
so jtoyHjdzO 1 CMftcj Mipdw yjdzj otsets ¢ dzO,

Wi MS B¢t dstitc@igid xOMkj v yO. wlss sd ISt
teOMmlis j dad 2 sydh Odzd tsls Cste’ , gL dgj dz' yC
oLHEN & & SfddsS d dnf e miseQ ddeo dzdk
StsL Odgtse , yj dzdzé diss dzO f) dgts zff s @zdzezO o iz o5 o3
tdLkzd O dhMdzj Hise Odzd 21 ,§ teg) H jin Bdtg-diz jdat |
dzd § toj L 82 UsfPysjdis @R ezd

ytse dzOMdzets ¢ Sdzlizyj dzedz” o5 o Likz 4ZXBIEAS3E d3, iz
47XVIlllac7, 47 XVI 1 1 | ac 15 i tsBH20Melzly|j|dasc Biydzd ¥ j d
Hjtey Odedw BN jetsildkd @dd dfcs diflc OB d4) ded &
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cddzyj 9o 0.-0tf . sHstOL, HAR 9 1. 304 M.

3.Fonken G.S., Johnson R.Bhemical oxidations with microorganisms.
New York, 1972. 24(.

toryudt o1 rRr 418t BAGTERIA
otesdir rfs3YrR #u[?2A000 10UVLIRC

0.1. ResNdd, ¢.[. 1jLOmdduzs, .
1 0ydsdzOdz d 2 dfiydismey@lsj d MS d?2
¢ty Oteflse j dzder 2 bk ded sffjeigls j Is, o tsdsh

wtsdzj dz ji ety tedded C Odz! dzr j o tHdE j 4-CtsMdHf
"dimw er Ml Misjyid ¢ &BddjtOdL Oydd.

‘"t OBlO o' fsdzdsj 20 ftod fSHHjBYC] [ ddsstcdOkz
sls 07.08.2014 ¢. uvddSOdz dzf 2 dHJdelsd RIS Olstste
(fsjCls®) RFMEFI57514X0067).
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) CoOwgL dddetsB dzj dBZ¥ HBOdZSteY 56 dzdets?2 { o t5dz
cdfjtemMsdzj o | oBHEBJ B WwWodwelIsimw 1€-Mistc] d
~ntcOdgvs hddzsd toj dzdSlstsats] sl Oted ity ME
sdzd dzj dmMyr sOdzd dz©0 MjsBj odzdwdedvwO-or fMmh (
B lsfpw  dz20 thdse | MBOZzOdMdiese Odedes?2  di3d € tot
® HOdzdz' = kffdzsodwrn dsekzls tBdlsOls'd-ftej Hf
Hse, BBA&ZOHO® M ] EZdd&¢ Odz dzr 3 . OR &Y BBkt
difdzj Hse Olsj dz2 MSE 2 ddzlsjtejfm dLEyjddw ¢ tSH
JdtesezykeS mMe sy, cOmYy sdztsy j dedztsj dz@ - Isj tote
dzddzr o ¢(dzsO2MEBd SO, ftjHMsOadwjls M
Ctod s OzdzBlgIDn te J8G OV &d dzj BB dzOL Qe ' # O fif
ftcjo'hOjls 300 G/ NaShsS sdzg GROG Oz 2
150 1cORBO&J dz. stcdzOY + dgyd S cdzsf jHdw. €1-991) .
ydtsddtelzjls SCtekzfdetsy ftejrnftedvisdy ~'d-d3dudfr
WOlse, 1 ¢y dzzOIlsdtelzy hxiHij dedziy z6SAfiffittgd Is dig off] Isdss t
]l dzOflsswh j &5 dMmndzisint o B ugd ded § tc 58 © 1§ datf tzB tc
sjtedOdz dz" = Wddzslsdytse o ftesBOR o©tH' (°
sL . #J dzd Istcj dzdzts § , ftcjHMsOQoadzwe h jes MisB !
BJtcOBddzdIsO dL €Ol sLLOSRYUHES OF BFR- flsB &
Mlsodzwv dzd ©® ©Ooeckfmlsy 2015 ¢. 1ttsBOs-~ 41¢
wZOdzH ©. ¢ dzOdzd L = d Bhd[ Y sfipCusiasty  foftsdiig @fsjt<atzc
Hddzd, GHAEOSCt oS dikkzmMtser 2 ddzHdSC OB f ¢
mMkd smw M HXDdEdE" YR (OOl s tejz-tcOMMmt
Yykeme¢sptcPY sda @tse dzj 3" Cijtsdzsedd: dlstsdpptsj
XVELLT [ jHz dQEBHasg iz 30 d &3jodzd v@KEGHO) diyls
Hjdestse d d@sdztsHr 7 Eyd dz -. 2014) . H-l stst6C
MlsOo dzw jsB thBBSY fye'™ M dOdtshMOodd jddtcOB
dzi sduyi Mises t©OL dssBteOLdY (oo sSHA-dzd d3J
Jd Zlsdzs e sdzg{lslas s W stcj L @ gV ed)y dchsto Cdzedz" = ¥
stse G jStzsp s16

RiMfdzj Hise Odzdzts j  tc O LBdptetiam tc G Liedsjs Clen @ aifdayiaitsh)
Wddztslsdf Odsd Actindb@digfigs Betaproteobacteria d W d dzz dzts 9
Firmicutesd Bacteroideteq tc d . 1). 10detsdz "d@-tcOL dz
tedL so OdkzOMm! JtesBO -~ 418, Wddslkdfr Ctists
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ofmMin orhjiEZCOLOddzr m 5O Mmisddrfs o ff to j Hefiglls @ olgfds
Firmicutes | fttsBj ~ 418 [s0¢Cyj, tsBld@Eshdls fdudk
ZHOdzj dediz96%) ( BB f tsfpdzj Hiso Olsj dz' detsfylsdj-2 dn
tezj 3" 7 ttsHMmlse j dzdzd € 50, Yylsts ftoj HiNlsOo dzv
T 419 fte] HMlsOo BrmidetesdBdctbide@szdt W H W d dztsls d
dzij EHOzsM' dHjddsdW dydtese Ols! 5 fftedyd dz

= Actinobacteria
Betaproteobacteria
Firmicutes

® Bacteroidetes

{ i stizsmdlsj d dzOW W ddzse j dzj lsduj mMCoOvw e
Wqdsksdfse o ftsej - 418

s ftjHMIs Geniflees e dgOtelzy j dzdz" &3 o § dtsB §
dzts fy ! 7 ®Woddaplsdy 3 HesOdOdzdL dietse Odzde’ - .

W d dzts Is Fiiniestesf 5C OL Odzd 18 106 Isipass H(MIsD @ - § & dz
Isj dz' desfisj 2) M Hxigyobakidsi®e d sgztzd sl  toj H Mis C
Il Issets ttSHO CGOdzsIstsdzj tcOdzls dzr ydd@3rdg tei v
9 O0j dslsjdinIs ts 5 B JAhi@ diAdJRIA. [€t al]. Genome Announc2013.

Vol. 1(4)).

t"d Hoe O VWrindostesBtf @zd B dzdL € St H Misfoj dzdz
telzj d&3r &3 € dzts dzO 3, dzts EHOdzj de sls d©s j Misdz
dzdL i3so. v OS¢, BHdd Wddaslsdi Jdgkdgdgle cts
Bacillus pocheonensi8JC15D 2 3  ( dzts d3J tSeneBarijIxXE8B732),

Bacillus niacini ( HF 5 5 8 3 B&cillus dinsengisoli® sOdsds DCY5 3

(NR_109068). 1 telzc ts2 WdBEEJI89 % MrtsHMmMisea @ MmE
Erysipelothrix  rhusiopathiae KG-B B 1 (ABO55909)s.j dzd? tgj 1
Erysipelothrix rhusiopathiagss §f d O dz" GO dztsyedfOIsizdelz: - |  dzd
sSBKOL M dj f Odzsy¢ d, wodwehdjmw fOltc
(BrookeC.J. [et al]. J. Med. Microbiol. 1999.Vol. 48).
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s 5B dzOtclzy j deder o5 HamgroidiststOle ditidfy flarpto ¥ d dz
sdf ©, BHdd dL ¢ sttt Brunidgjobiumseésdphilents i3t dzts
YH2 0 7 ¢ Ezodpag@ria(NR_115845), o' HJdzj dddz" d3 (L
Stsets dstewr df fiplfisthfiptig dig -0 jzdgsizse dw R 8 (HES
NaCl (Yang SH. [et al]. Int J Syst Evol Microbiol. 2013. Vol. 63 pt. 3).

Il Bets?2 d 3 &z fBraddimdndsanengygensdM J14 (NR_109748),
Clststesy MoBPRsOS s 2833 toj dedzts ¢ OdztsW d dz# dzOW
dL = dets 2 MWRRgY.X. [et al]. Int J Syst Evol Microbiol. 2013.

Vol. 63,pt. 3).

vOgy 9 YtsB] otH' B dOWlY j dz stk W d dzt
Actinobacteria [ H d dz W d dzts I ftc R HFISDHLED din 0 11 5§ O R3S 3
fls Odz0 o dzd o O hAgiditerran@adsgrriredugenkC-180 (NR_112972),
9T Hjdzjdedz" d53 dL GtlkzdzsO o -ig@MWO 2P tc thg) .to dzf 8
Wddslsdf © tlsdtsimd dadmn! ¢ M #Birebadesdzead tsyo |
d dJdd3j dzd mMhtsinfigls g tds O e EogtIMotagsAmMEzacterium
Leifsonia, Microcellad Htolzce d n, 9" HJ dzj dzdz" d3d dL (BiSt
sdfse §tsyos.

s ftj HMIsOo ( IBggrvtepbabieid fipiff @QzOH dzj ¥ Odz- j H d d
dzr 2 Wddzslsdf, s Is dzts ) W Budkhlferiales S j df jsefy s &£ @&
Alcaligenaceae dtejHd Jjcets BdzdyO02hdrn o0OddHd -
MrBHMa O dZORBHW ISMW IsBordlafejla bisrnclisBptimhL 3"
Achromobacter insuavjKerstersia gyiorumd Kerstersia similis 1 t@-H fiyls
odlsjdzd 1 ltsets MjBi2Mlsea O wOMYftesMmistcOdzj dz
Ndoslsdz n d Gayjfydathle [¢t@lP Bdgrgeys Manualof Systemé
ic Baceriology. 2005 Vol. 2). [ tej H j dzv dzdz’ | Bordetella, sO¢
bronchiseptica W o dzw s sfiqw ff Olsts@ j dade” d3d H ddy- yj dzk
dzZ" . wdziHEjIs ts5lsdghisrgdbactern aflsjsh Idptdzjisnig- MJ oz
dzv e h dj f tej HBarie@eVORs Yedngri. (V.O. Pat. 200305786A2.

2003)

[ tekEeOY fJtotsB O, ftocj HMisOoday s h OB HEGO L dz
NSO, S OLOdZO d3jdzt M jj ©WOLdssBttOBdj Wd
BiS2 o9fHT . o0 WddasksdfoO B dzd tisHMmIse j O
Gillisia spNPL 7 ( EU1 9 6 3 4Bacteroilletpeplisdz@n - sH Miso sd3 9
GjlsjtolstesW dzts?2 O+ totsB dgd?] ted@dzts |9t dij jtEify debsdriss
M¢ 2 Gillsia mitskevichiag96% fmr sHMise O) . ( hid-sHddz
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dzOH dzjFin@odtesd d Bz MOOHMise s M OdzC Oges W d dz
tc O dzls dzts 2  EE€idudbgcteugalrantiacum

v0Cdd3 SBOL A3, dOdeBdz M dBL OBz tdd Gdz
dz2" 5 B IssHBABEOwYU®, ~OLOCIsjtedL s9 OkzOM:
B MsstcsyHjddY Mizd! WOISO. 1 td hddifjsets
fMlsi 2 f toed dzOH-dij YOOI&® dzis B dridzj tc O dzls dzr d3 mRJ € tets &
stster §J dMMdzi Hise Odadz” § W dlezsisdztf o 5 fzsE&is" ¢
HT Hdzv o OdzdHdesets s dMOdedw Ctslstster 7«
Ckdz skte. | dMmMissktey dz20 Jtedmikzlsmlsodd dfmls
L esfmdMmisj B, BIS ottt OddL BBses ydedzO MmJ to
f O, tosH MAshrgmdbdattedts f tctsB @D tc kg des dftdddnlz Is i)

odj Mkd ¥ObttjHkydtokzs hdn BdStetststec Odzd L a3
oL BBy des, MowL Odes M Isjd3z, vuybsts §w®&yjmmr
LtosB dzats?2 L tsdzj , O 9 dMmMmdzi Hs9 Oded d IsB " dzd

dzts?2 o sH' d ojtemadzgjets Mdzsw fyor

Jrtory LT ov R wuf?2ARrRp L) rrfrrd VL3
st {ARJ ?1 STHERMODESULFOVIBRIO

RY L1JUJIRUVLB JRJEA[L 3

0.1 . [ ECddO, [%.IHSChmOERS,. . sO0Ldoy
1 0ydsdzOdz dzr 2 dffytismBe@lsj dz MS d2
EsfkHOLmlse j deder 2 bdifgjemdlsjls, vt

[dCtotststee Odzd L d3' B s dght § dpzdetsiPs s Oo dzw ¥ Is L
Yyomis! ydets?2 B Kalldy&ardyal., 201R; Mabdhor{& Parnell
2014). [HdOCE dzOh d L dz2Odedw 5 BIStesStsted O
J9o Ljdids? Ctter d 66y hdESpd s cOEdd d Hazls
L Ists B Wdpshvdptsiijew ogf § sdzzyj dzdv Ckdt skt
G Odzd LGiwell andDHondt 2013) . 1 d&3jMmlsj M Osj oz to
dzj j dej SR OwOCIsjtcdL Bo Odede’ | BIStotststcd Odzd L

"RMMdzj HsSe Oded § S jte
4 2

HH] oY Odzls G tc O dzls St dz@ s ndigef R M ¢
- 141400427 &l 14.07.2014 .

¢.)
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5B dZOH Ols! dztseo ™ 3 Mo 2 Mlsea OB d OCIsdo dzis
Cobasucsls |  DOjchttgtfy.|s2813)(

dtcjHd Idftse OdO1 tesBdesEts H' nOdzdw 9 ts5fy
mMdz YOlstej HEydtekze h ddi3d BOCIjtedwW BIts{ &t 1)
~dBdUd MEd L dOuddis" =, fbtsdlz ybts ftwdet
Codzj ydzsc s ff tste HslcWSES@ |, i) jiifetwa ¥ o O M j ¢l d3j Is C
sotsted 3" § fMigdzjiidsH’ . ujlsojtelsr 2 o MmPdgmecj
dzj dedzr 7 1 dzj 3] delstseo L j dzgdets?2 S tster ZyoOmlset
ftcOCIsdui mMéd ofpj - Bndrgetal, 28612k Odzd f dsma j (3dz
L Csfd fedsq B3DJdzdz 2 MjteBo SHESEGEH, SB&EOL 2
dz2" &5 Ocj dzZlstsdz, MmewLreOshdd3 yjdzijiLts o Mmkd

ARddzrs dimmdzi Hise Odedw BT dzs orf Hjdzj dedd
gt gL cdizzBddedzr » fBHL jdider = { CtsfdMmisj d3
SBteOL so Odedw di3d def 5O o BigdazL ©. Mdf-del j € |
9 0dzd?2 wWodzw d&zZOfM! YsHL j BEROY Isj tcd3Odz dzOW 9
ftetsB ztcj dzdan G €pO 169d8z0B o dBz Ceds dzf jo RS tgr-9 O h (
dzj i3 izsor j Slsdztsy jdzdw . [IlsBte f tcgms d2A sdzj
OdzOdzdL otsH' OPptekRisy &) 18 -t ) (ddzw g azBY
2015 6. (Hdt) MCe OF ¢ tizs-&Ggd o BT Isthe
otsHT HtiHMsOhdzjder o IsOBdz

v OB dzdyo 1

1JScobte’ j-mnBIYFBHEC ) §OLOd) stg" (oftsH "1 jirkRro20cd

| jAdzj S j lsMS d 2Bankeelasdz) 2(0-L 4f s Gcdzf Oh joMS 2 t©0O2

1 OOdj Ister 14 5
1l zz2B d d&z0 mMm¢ o ( 2563 2797
pH 7,921 8,25 7,56i 7,60
T, Aa 40,21 44,8 204i 0,8
Eh, 3l i279i381 i314i680
1.5, &3¢ / dz 0,88N ,23 533 8 6,18
u zdz 805, o/ &z 5,15 2328 88 2
r j dzj Eesd3d/ dz 0,112 0,94
s 5B O@) ke ( d& 0,013 0,00 09 POORBE 0
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[Stdyodkd] kOB d

] OtcO®j Ister 1¢ 5¢
1 d¢ jNM) BB/ dz <0,018 001 40,0080 0
A d dz&n), 8¢ | dz 0,00077 <0,002
frhi wAS) e/ &z 0,00049 0,0 2 9 5,0080 0
[ 5dzd B Mg),dBc( dz 0,0033 0,00402
S OH BGd), B3¢ / oz 0,013 <0,0001

re0O dsor o bjteRsWdd dfn BISteststce OdedL
Ckdzt skzter N1z IbOdgdsdzj dz L §BHL J d3dzs?2 Isj te d3C
14 ZIsOd#B or Hjdzijdz dL o tsH' Gidzk B [rHzs? Is yda
ftej HinlsOo dzj dz¥ dzj Mt tstate tH B tdg® W ¥ Podddgcfs d s dzO d3¢
O dzOdzdL (Y sMmdzj Hso OB Satsls ji 2 dzg GzdzOF -1 &d € tc
Bse sCOLOdz drn fTeanadesulinyibyriddsitmipirag ¢ i

97198 % ctdBsdscdd ) Bddy 02" dBd o OddHdas t

17 el AN

tdt. [ d¢ ¥ sislssRetibdedulfo@itigpNl () d
ThermodesulfovibriepV2 (1) , ¥ OLtse "™ 2 CtdzsteOfls. v ECOL Odz -

vipss2 ydo smis:  ticdsjHiBkrRdesylfeviprs 2 d s@FOdB &

sOkzdzse d BjlsOdzdzsdutse Ht Mdh st daj d
T. hydrgyeniphilusdztsy j Is dMf s O PEOIls 1 dzOlstedw o
OCYjflbtsteO { dzjSltesdz® o wlikzkmlssadj MEzd
SftejHjdzj O oL By dshls! toMisO sBtda h
Ho v dzls dzs G s 3 j dzj L ON1d ot o fipls @) ENskn@aj gl , d s ¢
Cspl@@ ®BjHG, SOHMBIY d & " wgO.
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r dzv d mfmdzi H s Gdadfiyts 3 dats 2 Gitndidyd M¢ =2
ThermodesulfovibriospN 1 dmMMmdz) Hse Odzd tMOHEC J, SB
Czdz! skztets?2 d® Odndzj ded j df) O MIs o stc FeS@AEz dz' W O
9 CBbdzyd delstcOYyBRdcOL B0 Odgd | zikzfiz' W dH O yj dz
Szt j 7PMMmdzj Hiseo Odzd o tOL dzd ydz' j lAstej o3 dz
[ 20O dzO0dzd L @ CO=iBdE GiL. d3d dzj e Odzse BF dz f ted d3d dz
O0dzOdzdL ( XRD) .

[ dCtetsB dzOW Mkdz WOLtej HEZSYydw o dz@L-j d3dz" -
HydedJ d3dzielzg sz CtezesosteslsO o jMmlse L O f
fl dedL Cts2 twOMmlso stod dytsfyls? & sseHO C0O0¢C Mk
CsmdMmlsj BOR dBseckzls B Is! sBtOL ts9 Odz co
Okteij HESydd, sO¢ d L O Mudl cdHtEsls | tods(
cOCydooddtsects OdzOdzdL © sMOHSCtse, f tsdizyj &
70Au, fsLotsdzd dzd MEC dzs ydls: sBtcOL ts9 Odzad
Nd&ZjLO adBdUuiMEdd3 flzlsj .

lted OdzOdzdL y BdBGEjdzdzr » tMOHC e M-{ sdziz
fJtdd3j dzls © MmThetnindizsuléoiarie SEN1 |, dzj OHOf Isdtetseo O
HolkzrnoOdzj dzlsdes i3z % j dzj L Iz, Mzdz WdHT 34 dzj
CtedMmis Odzdzd wd ME 52 W OFeSO)(H0) Az db jtsoz Qiglialsy it Is
MowLOdzes M dedL €82 of i dsd dH d3J Is O dzdz
EmMss2yder n @GuEylls & BB dzOv ¢ tsdzjd dzlstc O
ZiLO o Ckd bkztOdz dzets?2 dHSESMIsd BT ZO f
300 G/ &z Mstslse jIsMmise jdedets. 1 ted 4§ jdej Md o4
ted B34 dzls Odz dzgzé Mtej H Iz, fMfsH j oy O 28 @-00 d3c¢
Bdzs HOdzdgyr DCstefgls SBtsdm " IsQEBBsHpHEHRY d,sHz
Yd dedz § o 1 CMyjteddzidzlsi M OHOY Isdtedso Odzdz
Ldtetse Odg B ssHOB] 1 dzj Clstetsdzdets? fipE O dzd to |
HdMY jtemdsdede s @@OWJdseBdly BPMydsdzdesets O

[ dlsjcOlEEO
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[ ff RTRtUIZR[ ARJ [EUKARYOTA
I Csuvtrfof?213m CSsfurRuvfom ofuvodc R

b. 4. uSfrwjios0O, S5.¢6. AttOdS, o.[. 414
1 0ydtsdzOdz dzr 2 dMmiydzgm® e @lsj dz' < d2
EsfmkzH OteMmise j dedzl 2 v 2 S J e ils j Is

I

t OL destsBtcOL j Bastgradrfechnead Isj &bt dgOdz! dz' -
MdMmisj 3OR ~rtstetsh s L izyjdzs flisjds Oif dzd W
GjdBllps, HdsmjiCojddicsosOddwy d detetslsj ts
dzZ" » BB 1 ECOtdldyd M2 MtmisOe dzwjs-h j 2 |
BOdz dzf d&3d W OSCHBEOARBE,.dMEOGd " ORIsdz" § Htej daC
9" MCslsj i3 j tcOIslztcdzOW G dzizs d dzdzOw B -5 §
d 7 dMmfdzj Hise Odad 2, ftoso jHjdedzr m M f SABE
fsHlso jtexHOE s HftedmikzlsMisad] ©OL dzssB-tcOL dz
Isd o dzBukdsyotas C fptzy R O 2) + CtsMmdmlsj 3OR, MoV
Csdzyj delste Oy d v dimiaratzgtieCetadzt?@02; Baker et al.,, 2004;

Bakeret al., 2009;Dasguptaet al. 2012) . INemjatodatp O3 Is | dzd
esMétsfdudi MSdd ctede" dzgf BOS HO9 dzs 5B 0zC
ots H CBorgdnieetal., 2011;Sohlbergetal., 2015.

"RfMMdzj s Odzd j f SHHJ 6 Odzs04-0868DALIS ) (B Gjdz@ n R
- 10801619/ 10820166 . 1 9
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AKjdz s t©OBSIST BN dzs dL Euj dzd jEukargotd dzd tc Iz
9 BBtOL YyoOn otsHT , sMOHSCtses d dBJSCtotsB dz' -
tOLHJdzj dedY OB dzZd¥ dydtcse Sualg & ¥ o dgP bzls
tekzs " j &3 dzliciOH P AtCHBT j SlOBRB] deOMlstswh jaets
fMsOdzd ®BKOLY"r dL 1 CMmistcj 3Odz! dgr 7 { S sy f
( &3OIsT ) gL ekzys v, OmMmMsyddtese Odzdzse 5
9 skLeOMmMMi; (2) BMOHSd roatMmistsnhtePdsd dzd h
mMedd ifkeeddSi ¢dzs02; (3) HBGddR- MO
fBdzd € j 1 ¢izelzls ®By.j de€ d W d dztsc j dzj Is Fukanfigt s@ 5
dL SOy HBEB REELOLMPIdz] dzO IsBlsOdz' &zOWY 1 s
dmMf sdzr LsoeOdzd © €COyjmlsej BOIsted yr H dzw
1At ftosotsHddzd fsMmdzj HS9 Olsj dz! dgs M Hoe kdgw
G Jj dzStcfl B s : EUKA §f [EukB; (2) EUK2OF  EUKS16R-GC.[ dzv  ffw j dzls
Wdeoydd HsBdddtwekzshdn Wdasksdfse 1 k2¢Ot
G J dz0S w8 s teOL HJ dzj dz ] H jd§iz@ls tzts di-to ¥ jhdg:
LggCltesWstejLd (ri44¢) M §shdjHizs hgd Mg
fdzpHOls § dz¢ desMisj 2 .

1 sHOQoeadzweh jj Btd hddemlsets 1 ECOdgBIsd U
dzr - sBtcOfmls Odzd 2 skLBOMMO fLindadislus dzj 1 Od
udekemianusnts 100 % cEtdtsdsedj?2 f tigazOH ts® jOdsq ¢
18Stet 1.3 sdzd dsts f sdzj Hise Ols j dz! tzmdglseidnus, ¢ ts d3ts
9 BBKOLYOR B'" dzd BB dZOtGEZY j dzf WJdzslsdy r ,
LS Otedtslsduyud MSddz S dzsdzOd3 dL  Steetkistdlyd S d A
unpublishe)f d OCIsdoe dzse s Pt dptidefsupdgadt al.,o sH o
2014) . 1 dzdy02hd] oO0dzdHdzs S dMmMOdsz J 1
Histetsydzj 2 HJj dstsdzMmistc d e 59 Odzd MrtsHMlso ts f
(Amphidomdanguidg H 5 Opighzne¢ta minima)

o0 1 EC0tedslsduyi MSdr W ddslsd st Ot fdas? dat
rivs smMoOHEtte M yYyomsdyodd fdtedlsO,B -Mtse tcC
ted Cfds tBtSG Oh j dzd v -z tzdzs W o ksEB8 B tclzH T . [ B
Br dzd BozdL S StetsHMmise jdzdz" (100% Gedsdzse dw
GJ dzBwilBs) B OL JErypmcgdcuddedungerns. UBGH® CO¢
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