fRst a1 RJIJILIRC RLUHBMRUEWR[ sSRHUJ1 [ RJ [
VI RI[tHRU[UR " UJULRTOLIR RI[REBE [0t dr ¢
DSc.27.06.2017.1.38.01 (¢906f[R R

L1 rovrsd 1o cEerR[[Rs]OT Csuwl[iRI[1UO]
RLHURUUUR

toagvf[ J)1 1T OmuRrRIT Gl rTULIOGAULT [JIRY

rROYJuttdmr frosortrRCIOT SNV LT REOMOT
¢ ferRT O svfuvz 1oV L1001 OfJOTR [JTRZ 10
1 vRIRS{JI UTO3IERIR [ [MOVRIIJTOIR U

03.000H [ S esBdsdsedy 90 sdkmsdsedw
(Bddscdy W OddzOtsd)

rdsuvft/ RS ITRebd[TUVOARCHR dlUfL[A[T OUF

ud zs 17201



U [ S579.64+631.46

AOdz HESISGLd (MDj clsOydY i Oolsticj i j t
[CdzOo dzj dzdj Oolststj W j©cOlsO HDSYMj tls Oy

Contents of dissertation abstract of doctor of science (DSc)

{ Ok dzse 1 OflkdY & ¢BHEZDOWEEGES gy
[OL Sl se OCkj ™ d&zOte | SL ¢ sdzd MO
ZOdsL OieOdOted Gddh o0 bk dOtsded dz¢

///////////////////////////

{ Ok dzse 1 OfldY & ¢BHEZCOW LGS gy
RLEYJMaffdels i L O dzOdzts y@Qls qyddsp § § & dz@ fr
HGOL sl Buddd s OC K| i Odzd L ks d &

Hj2MEOE@EEE666666666666666666666. @

Rasulov Bakhtiyor Abdugafurovich
Study ofsynthesis of silver nanoparticles the basis of exopolysaccharides

diazotrophichizobacterilandmechanisms their antimicrobial efféct . é B

Cl dzsdz yddzddzc Odz dh dzOte teA2 - Olsd
s dmMtsS BfkBdkzdEtso Odzdz' » OB SIS
List of published WOrKS...........ccoooiiiiiii e 59..



Rt JIRIJILIRC Ry HBRUEWR[ SREBU [V [ R[]
VI RI[tHRU[ITUR " UJULRTOLIR RI[REBE [0t dr ¢
DSc.27.06.2017.1.38.01 (¢906f[R R

J
L1 uvRrRsd 1o cEurR[JRS[ O CselrtRrRIr1UO]
vUU

[
R1 HUR R

togvf[ J1 1T OmuRrRItT G117 ULIOGAUVET [JIRY

rROYJot A TRYIJIOGSBLTIRCSOL S8 LV ] RY
¢ ferRT O svfuvz 1oV L1001 OfJOTR [JTRZ 10
1 vRIRS{JI UTO3IERIR [ [MOVRIIJTOIR U

03.00% [ S esBdEdsSEcdY 20 sdikmMsdsded:

(Bdsdsed” W OddzOtsd)

r{suvf{tf/rRsS TR [UVOARCHR O¢luJt[A[Tl $T

ud zs 17201



/\Odzﬂsglsisteq’ (DSc) Hd MMy wlsOydw md BZOo L 2Md EL B
"COOMmd "ZLktedHOced [ dzd 2 d 1210, 1 PRy gt © Yy © tigdz dsefipfiid C
nOlsc O tsdzd dzc O dz.
rdmmj ehjayded ¢ 0 o0 Afd d3dzd ¢ dzOte + ¢ MY j t8dDdgOdels] @tz O
q’fr)fr)JtGIsqu’W Qolststej W jtcOIsd 2y Isd dzH © (AL BY S,
J-B80O " d Wnddmpliio@academy.)z " O d3H ¢ Zisyo N tde f &lces®OdAHIs ( ww
OdzL d dzdzOted e O X 52 dzOM Isd ted dzG O dz.

[ o
tcA2
q
r Is
9 ©
d3
REZBEROMd&zO" Olsyd [ OstcOdztse s OR tc OBis dz
Bdsdsedy % OddkOted HsCltsted, f
t OmdERY s dizjodzls s BErOBIHBS9 O zZB8AadMIsO wtsBdts
Bdtsdzsedy ¥ OdzdzOted HtCIststed
| Bt OkQlasiod tzd 5T 5B Ols Odzd j o d Y
Cddzy W OdzzOted HBCltsted

lztedjo 1 OBsQig@ile d y
Bdsdztsedw W OdzdzOted HBCIststed

(OSyd kO S duthC jQpi@s Ot dzdo j emdlsj s

rdimmj esoydwy "ddswind [déessdsdscdy dJdhisdlsikzisd
"L todSEE.d2 7. 06 . @Y D.@ldzd3 R.dgd 2 9 Y diaiz O hdofditpts Q@0 1
HOGd HBOY dzdMdH O BONGWOHE], (Y OUA Jdds h. z0O02-Bdstsnlzte Is
Z2, [ dCtsedtsaztsedw ddzMmisdIskzls du jSdis dzW J (to4lB2IE[ (49987 Edzd H C
241-71-98, W G99®/1) 24192-71, email: microbio@academy.uz

rdmmj tlsOydY BddzOd [ dDt&sesdetpdgtizdedn” d3Pdef§ O] 81O Is O
()oY o BddzOdz tA?2 " 0OkcO sdzd dzc Odz) . (f OdzL d dz: 1
d. OsHdted 2 B-E2A Y O[S t&rts B d 5 dztsig@ff W zdfeddfiR Is delsiaisfis  , 3@y dzd i
U J d99871) 24192-28.

rdmmd @l @yds st WORY@sd _ _2 fY¥ dizdd SOy OlsddH(.
(0192 dgz __& ___ ©OYOdRdd tjjfste B OY ddzs 3O M

retc@jo0O t saddzO 1 OL
Rd&zdzd2 HOtOY OdzOte B Jj tolzo 1
gqdz&zd?2 SCtlkdBYOlsBOWddedzd 2

lzdzv dso © v Oh R Odz |
Rz®3d2 HOKOY OdzOte B j ko yd R &
Rdzd3d 2 Mmj i3 &z0kc., WHPBG



SRIRZ (WwOdz BS5E | HEHTIO Wdp'dzdzts Is Oy d v g

fMijtelsOydw &BOo L kMg ded dze  Hitskir oSz & |
eHsdd Vs s L dzO hdf QuigieizOdedatO® dB d tod  Is &
fOstejd ®RBICttottes Odzd L BzOtedzd dze W d

-

Is
zOVY Is ¢ O dzq "OBHO kZdzOtedzd dz¢ tstelsd H Odz
| &ZOY s OdarfHEflls f Olstse j dz 6OMOLOKLE O Y Oteh
BOtOMmdL B Az d2d WEHHBENBOPZOHGVIsc O B fted ¢
sdBdlsdShEEusts ® OdzBrd HRsdzj $zdz0te B d
hy OdzOtee © die jnadel®OdPz T mddz v d dzc Odz  Ols
Msdz MOds®BOl ddkdddd T EaPhdgEs 0Odd 0 L
tod ¢ B3O dzOte d dad dzc ZOdzsL Otctc O dzOte Cdud !
detoststec Oded L dzdzOtedzd dze A fMmdh d 90 tdo sy d
f Olstsc j dz  widAevjyesvdzdtejd dzd 2 AYslsOHd. 1 kzd
RZOdesL OtctcOdzOted " EZY 02O HjowstedHOd Ydlst
sy mMd zdzOtc, 118 90 t1s BJohscgE >Sdmnkn
Bzt S RBOCtosdksdz) SEdzO (Bdf sdddj te)
¢ dBdHO CEZzdizh y ¢d Chkdgkzh dzq fig @ ¥ dz© ciz@
ZOdztsB d 5C sz s ZOt OROEZd2 O ORIV ISE O 1 ¢

rO0" sdgHAf ¢ d 20 BOBEZOS Ols ZOtH O AlsC OL d dzC
Ag, AgCl, TiO, AlLO; dzOdzsL Ot OdzOted MOY zOG @zdz  d
fd dalshj, ¥ O3y o d2 z@BOHHHY Is o O yYdd dasy dzdiC
BstcOMfdzddF DH Y Y BIs dh azOte d ts dzd B B stcd dzd
ZOdzsL OteteOdzOted "sMddz yddzdh nemkzmdwisdec
BISCtotststce Odzd L dzdzOte  tigdsdirf W filpfizw ¢ W GstOdzdhdzd Is
Wddzse jdzjIsdS h Oy 0OtOMmd, FEdzOteH® Bdf sd
5O dte 1 IskSoduddy oY @L dEkd dzdzOte ( " OtesteOls,
Afylsdtedh HOo sd3d 2 dzd & d , o] , skztedd dd
BOCtsBRsdzj Cdvte BdtedS BOEOH Ofdy oWdRdzS BYS(T
sOBdOIsd BOBOYMdd&E]EOOd 1 dsdseds BOCt
BOted yomd OMsimMdHO Skdikzh vy ¢d Ckdkkzh B
ZOdzesB  s5C s sL d Is dzO te Mddzlsj L d, Cdyud ¢
B S totststcd Odzed L dzdzOte " 2y O2 tc ® &z iz ded dzd ¢ O\ iy e
Is ©i Mmdtcd dzd ANteG Odzd N BstcOMdHOz A h gOB OB
fsfzdzv ydw dzOted ¢ jimMCddz tstlsds CjlscOdz o
YOtehd CEZOhHO bkOttSdBdHO CkZdkkzh 90 Ck
MOY ZOG Odz dzOdztsB  5C SR 5L dflsAETRH @A  WOSPOAR
1 ¢0.

ELBjSdMistsdz Ydh dzsy BAyOdzdecdHO + § d dack
¢ Ofn O dzdxtaflzd 8 dfH d dzds T dzgf s o Wiz & f dz@ s OuHBtafG@s dzO te
wah  dzOh-Is Qutstaf@s dzOted dzd oM &zOe ydydh 90 (

SGEwowmE3nms=ET
g @Fgo->aN

YaraH. H., AyalaNunez N. V., IxtepaTurrent L., RodriguePadilla C. Mode of anti viral action of silver nanoparticles against HI\J.
Nanobiotechnot2010-" 8.-tg 317 39.

2 Kanmani P, Lim S.T., Synthesis and structural characterization of sikeraparticles using bacterial exopolysaccharide and its antimicrobial
activity against food and multidrug resistant pathogéRsocess Biocher20130-" 48-t610991106.
5



Odzs"dHO i IsdBtstc Yy O tc CosAdLdexgE(gdrEE®.oxysporm B ts5
f.spvainfectume erticillum dahliaeW d Is sif O S ¢ Hzdsddyg) & dzP@tc h
CkztcOhN BtstcOMdH QzOIs 3tz O &z® tizc @xd3ts yarted] j» &fd M s
tdmMfeBdzd COMddzd YW dzZOHO tedo sy zOdzlsd ted h E
cYdh dzBry OdzdedHO ddzlsj dzd o z Mz dzdzO tc dzd ,
toj MzteMmls j Y ORBE st OcCtotslsj n disaBic ff W Cb®daf
BJloddzc@dL BBOL W OzOtcdzd OBOZEO hdiedh HO
tcdL sBOCIsjtedw dzOte { CL s sdzd MOR Otcd H dzOted
ZOdetsL Otetc O dzOted MdCapdzt o Y dXE Mz M dfw lf &Otc d d
OBRBO&ZdY IS0 Yy AdzdzOh Bz"ddz 0" ORkdwlils € OMmB

ELBJ CdMmMistsdpS @fgdnt EesdzL dH j dasddeddze 20 1°
1 A4 dzeL B SdMistsdz t d M 2B dzd $ OMd dad W dzC
'O OC Ol dzOte MisteOls j ¢ d W ) dcLisAj EtadfifisosHd® etc jdn |
ltojLdHjdzalsdded dze 2 0 1 BA-5BOpfrts dzélzd SE€E B Y B tzis PG |
fiis " O d ded d fdzts " Y d dzd M dzd dze YAhdd3yo |
sADted Md MOetiligr®ifeL B j SdMistsdz t j M 2B dzd € Oy
2018 2ddz 14-3855isda@isfidsd ® o @ jdaddkc2090 d2 W
ZOIsdy OdzOtcddzd Isdy stcOIls dzOM Isdtedh  fiyO\d§ GfadOHEE
Ys#s@H B d to dzO tc 0 YisODEcE{pyaf@d @ ROL Ckztc W Otsdzd W Is

B v-EEPEYd?2 "Bk OdzZOteH O B j dzé d dzOdzc O dz
bhek HdfMMjtlsOydYy OHYdYBlsd &BzO2Wdz HOt
UOHY dY s dzd dze toj Mf zB dzd ¢ © ¥ Odz :
Cdmy ZOdzd h d ded de¢ OMBMd2 EHOB L b B k@ \Odzp dzg !
SOHY Yk MfkedzdSO % Od 20 IsjR dsdsedy
Ay OdzdEd, BqBlsj R dasdzts e, d st SOl Od)
INGOEIN (GO dBkzosWdy BOy Okdde Odz

rdmmj elsoyds "&GayOk fifgdsted ¥ 2 d &z3d2EOHY
[ IOz d&OdL OtetcOdzOted BdtsMddzlsi L dHOT Y A
1 CL 5 5sdzd M,0 - Ode te daPdec -¢ d &3y 1 @ ~zmEzmdwl
BsHJVJdSOYygyY 58 s dzdojpsipdedd H B d BW dzis € 2 dzv dzls dz
B C st Odzd L dzGORIdzsjdisEw M O @ A dzpdek 5 ¢
d dzdzd 2 dL dzOded " dzOte HEZde dzgddec jJIsOC yd ddz
3z OM M OMmO d&zO tc d Hunan Erdydrsiy Shdnghai Maritime University
Xiamen University, Guangxi University ( m m,f University of Fort Hare,
University of Witwaterseand University of FortHare ¢ ¢ {, )University of the
Punjab 1 ¢ d M ldNewmhir University ( v kz tc ¢ The )Pensilvania State
University @ 9 z ) Gifu University ¢ ff ts dzd®ajlja Madha University
(R dzH ts dzj Korga'University Pukyong National University r Odzz s d2 s ts

SELejCdMmistsds t j MY ke dzdC Ofdded W dzOH Of) liste @ s alaPiAts o tols 4 O te d\ i df U@ ¢ D te@IS KO jsTaPiip
1 tej L dHj dals d ded7dzct jWoCudcQisis dzd -0 dR d dz, 1 A

5 dimMmj elsOydw BOo L 2Md BA2dYyO n st d ¥ lftRs://wvdvdpdg dals.elsesi®.aomibpipressuteéntology Otc '
https://www.journals.elsevierom/biomaterials; https:/link.springer.com/journal/12223; https://www.journals.elsevier.com/interngtional
of-biologicatmacromolecules; https://www.mdpi.com; https://www.frontiersin.org/journals/microbiology;



Kansai Uni veBrismo y Uihicy éesdz{wl)y o NortAHeast h n
ForestryUniversityyanshan Universitylnstitute of Process Engineeringinjiang
Technical Institute of Physics and ChemisfrywmtPal acky Uni ver s
1dded s5dCO 50 A fnd d3dzd §& dzOte LEMY J od B dz
(LB SHDiIsBdey slsdzOtc sdzdB BBtcd dzAZSY H O.

[OCtetsditsdzj SEdZO BOtdyOMdHOd " Od3 Y 02k
MdWOIsdqHO WS2HOEZOMdB IsOtel FEOfEs@ ddz@ datsizl @t
sdzdh BA2dYyO YObtt, Ykd&ZdzOHOd YE2dHOGJ
sdzde Btsted dzd3tsyY H O: H@FEBHEM AsPaigiluz Bdniviltin6, tc
Rhizoctania Pleurotus Trichoderma ¢ EZ dzlskztc© mize Yy dzd € dzc
Lactobacillus Gluconobacter Acetobacter,Streptomyces OB d ©O2tcd d3 B
90 OCIkddatsdzd yj sdzOte 1 C L ts{ tsdzd fy ONY @ OBl dzO to
ZOdzsL Ot OzOted MOY dzseo yd  dz@Khisai qUeICetsitg] L
c i sded™wO dzH O WCddLagp Co d 2 Is O o(iftpced ddBivdEESIY Rukyong
National University r Odzg st 28QtcC dBdHO dzOdesL Otote O
Bt sdzd o3 tc d&zO te OmMtsmdH O fno[dzlsc;Lde)deOdz
z dzO tc dzd dzGcC o Wzef © f @ ~ Iz fidzdisy(dy WdisOfAEs o 7
dqdzW e OY dL ddz MY jeq mwm@mwmmmoch tclsOdzOct
L dzj Slstesdz 9 O s tdA) defis dgds iddn d &3 dzKandmifn Ursvgrsity )
(cyfsdifmng University o,fls] a3l n ol Mgyyo te(
Odzls d d3d ¢ tc s & d VAt ddzfiitaitBedist ForestryUniversityanshan
University, Institute of Process Engineeringinjiang Technical Institute of
Physics and Chemistryf ma{ G 1 & BOItcd yodzOte d Omtstr
d3d s O dazCRP, B @ tc d & d3BQEZ GO0, (ARSO) dzOdztsL Otetc O dzO te d
dzO dztsB OC Is j to d W(ldianie AzsdiAdndzers@ydg tc t5 dzast China Normal
University (mmt) .

[ kz dzy O 30 dAY dztis L @ ©Ots O dizO te "sddz yddzdh H
Bt sdzd dzj e dzOte " sspddz Yzt @ dqO i3y O tsteicc
YE2dHOAH o sz 2 Adz20dzd @@ dy sls &zOts ts dzd B
B3d ¢ eistste G Odzd L diysiaid jteSidx] ddrG te Is O % hipts Wzth disq & fndzj |
Y Otcd dzH s @ dzdfd? ; v ffddfs dz P Is O dzdz30z0 te dix[@iBcd Offs tst
Bt sdzd oz tc d&zO te "as®) d dz dz@ & A dzEf to o 0 W Iz d
Gtk " dzOtc dzd dzc tc ® off i dfay 20 B dstYf s dzd d3j tc dzO ts f
EmMkz zdzOted o0 h Otetsd s &0 thaftobasifuls ¢ ldgpd@radzdez@er Is d
COBd BOCIjtedw 90V AL HE-HoE] AR Y OIS tc O
sdzdh kM dzdazOttd B.OS tsdid zdzOh Isd tcd

[ 2 Od3o3ts dzd dzG At G O dae Qe Oizddd  H OB d VY Is dzO
1 CL Y tsdzd MO & Q tsdff HsoHf@ris- fodpdd W dzts € 2 dzW dzls dzOte
B totsstce Oidzd OREPd v zO0te o O Gy ldafeds=itg oz fj |
M¢ tod dzd dzco & ( lrtatiadists dizd ¢ & @2 fg ts dzNdgepdo fgtdal, 2014;
Manivasagaret al, 2015; Okaiyeto et al..20195; s d 5§ sdzd d3j tc zOtc fr
Mddzlsj L X OOy dzdzOted flsddddL Oydw ihd, d315dzt
(Xiong et al., 2010Gaur et al., 201 ajseket al., 2011Ushaet al., 2011 Castro
et al., 2012;Singh and Saini, 201Zhenet al., 201% Ag/AgQCI dzO dzts L O te tc O ¢

7



fhd dzls § L dH @KanmanizaeLim, 2013; Breitwieser et al., 2013Abde}l
Mohsen et al., 2014Lee and Won, 2014Chen et al., 2005 Odzts "  H C
Mddzlsj L &zOdze Odz S E2dszh dOdzetsL Otc O dzOted dzd B
~nzmMEmdwIs dzO te Hass@bdztay, @0A%izc O dz

1 ZdzH Odz 8@ty QYtedfs tstc ARl OAzgG W @@ dzts L Otctc O
dzO dzs B 5§ 5 3futie Ps-@DE &Yy sy d, o] dals s gzdatizg
dB3d ¢ te s O dzO dzd i ddzj S YstsiszizdoCO -1 Isdig] Grdidiattxdr) rdf ds Tdc s
(KanmaniandLim, 2013;El-Sheikhet al., 2013Emam and Zahran, 26; Abde}l
Halim et al., 2015 Tummalapalli et al., 201XKibeche et al., 2019Nazar et al.,
2018 fOstsejdz BOCIS]ttdw dzOtg, L O3B oz D dz
s O MetttfOMdHO ISOHY Y Bls @anaceket lald280®; Laradetzd dz
al.,2010;Rastoqi et al., 2005

zkded 1O CdHZOOW QA Il dFEFHQOL WistesW tod L S
A di3dzd ¢ dzOte B dzOdz OMMtsydOIsde MmMdadis dsiL
bae "shdez vydeqdzhzgydpsaastitc SOt dsd,
fd dz By HBtd BA2dYyoO Odzs”" dH O Is OH
s sdzd d&3j edzOte Mddzlsj L dztso yd BOCIsj tod W dz
ztse j dzj Isd € O dzPp @® @@dsHA@R0bacter Rhizobium o O
dyrhizobium IskztcC d3d 6 © HAfOdziFlsds W tcdL sBOC
4 ZOtcddzd dOdtsBdtslsj mn dzgsdzEEG dWH O Y A dzdzON
e © CAtO, EO dzi € df s stp®dzsdz v HO " O
OB &A@ sc © BOCtesdBtsdzj ¢ 2 dzO zOdcded f
d 30 dzdzO M Is d et ¢ s A3 2O dzts BZO o " 5 M@ df d3Y Yoddd2:
Edg@wdsdzed ISOHYdY 1Isdh 90 EZdzOtHOdz O«
BOdZOtdzd "tsMddz YJdzecOdz  Olstsc j dizizO td &0
BOdzd2 ©0OL@QHIVYISOHJ
fmd elsOyd v 3@ af inlnf) dedzddze v B OY Oted dz
gy sls &3z O CliPdidzdfazas Is d dfdsdfizDted B  dzO o
JtelsOydv by §Osb® AMmddidd ¢ dzOte + ¢ fn
Is isfltised  dsdABH R EH B dzOted  to j @) Bl TiEy AL O
f Olstsc O dgB Iz tc Iz Ruda@umndoxygporunt.spvasinfectumo OVerticillum
dahliag Bsdzd Is st d dzG ef,J dzjditsods) & st d W d o 0
CktcOh dzd dze Cd3tf dzj € M (BdSCtoesBtsdzse d €
Btslsjrdsdzsedymd OMtshmdzOteddzd dh &z ydvY
(2015-2017) L B j S efnfiplg sy A M 3O  dzts2 [ O B {03 2 d
ArdoL sistesW todL 8B OCIs | tod W ci@sta] HECASE dyts| dz jz9s k]
1 CL B tsdzdMOR Otcd H dzOtg) Y AN dzdzOh  tstey Odzd ©OA
YRteOSY ydqdzd € € O ydH OdizRaLeEAP LT defO o L tf eaPtsd h
WEzdzH O3] dals Odz 9 O OBOdzd?2 dzs2 d”" OdzOted H s t

UOHY JY Blsdzd dze H IOy tH)©Ota t5f W tcdL sBOCIsj ted
1 CL s sdzd M DOsdiddz@tc ¢ Bz b dzde® detdzls P 16 W@z HzC
E dzOtcdzd dz¢ O dzls d d3d ¢ te@dzd Yk dz@nhizHn@ dz IscflEOmste] @]

UOHY Y lsdzd dzc Yoz@LddHWOddQiic H O dz d B BStc Ols :

CCL B sdzd MO Pzl 4 izt yd W OSdz HJOL Sistet

O 6 Ols d o BLdimdhdzd dzg Y  dzd b

8

L 0O .0 <

r

O n O=11FISINY@W=ES~SF N
<o

§20 RENSHN -
SII-GFIT



¢ tod ded dzc Y dhdds Ca @iz dzc 3 to W { @&EAsdiz ¢ O dz
mMzmdwIlsdzOtc Jadfdd HG defs)J Q& D 5 d @@ sL 2y O
sdtedh hOtetsdIssdzOted dzd Is O dzdzON

h s © dzdzdzO t¢ R dadf ts dzd ) O'R tOftpdffdef dize ¥ Otc OV dzdz
dsts dzj G-tz fiztiziels € 'O@dsHN@ZOME s dzd M AT Qs J 1 kOB ¥ C
G J dzdzOtc - RQ@MIsGjjtadzOte  dzgd Odzed Y d&zOh 9 O E dzOted
"OBHO kOhYd tddzddisdgdzd s O fid te d dzd

A.chroococcum XU1, B.japonicum 3 6 &.Oradiobacter SZ4S7S14
"sOBROK ] s s5dzd f) @ F Gzls f HdIAIOO IdAg e Y d dzlz o y
Cddzy a2 tdid dzdzOte " OdRHO B d s tsdzd d3j to;dzO te dzc

h Is O d3d3dzO tc Bz 2 s dzd MBS O WO@RBcd OMBMdH (
RZOdzsL OtetcOdzOted S HHdzdels v d, Mz dp@EedeLC dsSedsANtE UsAf
tsdzd dzc Odz dzO dzts B ¢ Bf) s 3G s ey iig@tc tcj dzls & gedziiyq
BBd € 65 OdzO dzd L ddzj S MstisisOaizdoCO -4 Isog] Cholat]d) frydf ds Li4c s
Odzd Y,dzON

Odzs " e @ls j L &ZOdzc Odz A g Rdz@dipbactertSEASTRGI d d
LS L s sdzd M-OR) 6 fgdzd dzOved s ts dzd d3j 5 d de3 Ol e 1D
EmzdzH O dzd dz6 Odz dzO dzts L OlistcOqZO ds b dzeizd ¢ dz Ariyf
ZOdztsL Otctc O dzOtc  d3ts i t§ dztisdeds'inf§ dsdzdf@ UsrdzO © i ts i d |

Odzs" dHO Mmddzlsj L dzOdze O dz R radiphdcter 8Z@SERIL O to
1 CL Y tsdzd -0 B 6 tpdet=ifOdedzd di dedgas HO[ teifstc Y O dzd 5 ¢
W dzG d dzO dzts B d s ¢ BRdgiNBS) o Is[ dzdf] delzy ofd2 M) &z dz @ tidp
Is @iz «dds ¢f

sOtcC dB dHO Ag 9 0 dZOGABIC 5 dif GsyL d@scdEds
diz3d ¢ tc s 5 tc ¢ @ E&dol, HapBywcoccuaureus Candida albicansFusarium
oxysporunf.spvasinfectume Oerticillium dahliaec © y Oteh d Odzls d d3d ¢
BB - Odzd L d©3dzOted dzd IsOHY Y <L Isdh

sdzd dze ©Odz dzOIs d ) © @\ % d BEHCEd=1de] ) GO tekroHs d
Bdtsftcj f OtcOls " OBHO dOdsBdBE R L dls tsdzc
udqyqgh.

UOHY dY Blsdzed dzé { B §fj & dadd OF ddzle joidad ig ¢ tc d dz
OmMtsmdH O IsO dadzeocodmfdEcBGagionicum3 6 Ror@diobacter
SZ4S7S14h Is O dizdzddOdz € te dadist s dzd d3j ¢ dzO te s d toff @s dzd d3.
OMmtsmd Hs@zd dzG O dz, sttt dBdHO Clzdikzh d
2O dzts B 5 € ts d5tf th)is @ IsaREZO H d

UOHY Y Silsded dec T4 Lie fHERZdsiffO An@teizsH dzOte Y d d
dOoL slstetsW tod L tIBYALASsididd, W dApctdaf| dzd dze Y d dzd
Odg@m| dac ¢ L s ts dzd ) GridQiidsdj HL deBad d EhBlz yC
oyd-CYdsy § g2 tsdi3d dzdzOtedzd IsOHYJY L Isdh,
d B d dzd ; {Cdedyfobd ) QlsCOsdajdnpiddne  OM s d H (
h ZOdzetsL Otctc O dzOtc d MOy &zOc Odz dzOdztsB «
dyslsdzfdpednp d LBz dzdzOted OMtsMdHO I[IsOs9
a3

dz

> 11

tc
74 fr
fls d t
0
s
J

Y
f OlstsG j dz BOGCIsjtodw o 0 L O3B [z to
d ! kiz@ & dzO dzOH

SOV ONOG O

lz
te
@
H
te

SOFTHPHE -~ I

C
I
Y

q
o]



UOHY Y BBls dzd dze Iz Iz teltstmOdets{ dNs o 1| f s dzts & df €
dz0O dzesBjdntsdzts dzts 6 d € &8 @ dst€ df ja§-dp gt jo Is i tz@rtc H O dz
W2 HOZQAdd dz6 O dz

UOHY JY Sddiatgdizs W daclf Bk @c d zOtcH Odz dB Bt O

d dz¢ BB¥tcOlsd B ts iz @ac ©ld4s s W tc d dzdf dz® ¢
L C LB sdzdMORQufy di§) &€ @ dgfd ddeO Is d 3 O figdfuHs@ O ts dz
A.chroococcunXU1, B.japonicum3 6 Ry @diobacte6Z4S7S14" Is O d3d3dzO te
Is O@zBz tsdzof @6 PHzj dzlsd W d € Oydw dzO dzé O dz;

h s OdsdzsdzOtcdzd dz@ sz tcdzd i XBL fiddftas@iis] M@ @) ' Gide
Y d dz§ iz 2 dg@ Oditzd Y dzG dpa@idps §f 5 dzd 5§ e dzOte M dels §
h Otetsd Is dzOte d; Is O dzadzO dzc O dz

d dz¢ Rhigabium radiobactes ztcd KO S sdzd MO G fgd Hztizd tc
dh sdtetsS exok&z@xgMg, j dzdazOted dzd AL d Y d-© @O figlezp €
Odzd Yyede@idz " Od@dzts 30 Y A M d dze O dzexoK @ t©BEXPM dzO
G J dzdifdfteizy Syt Mindw zOded P d CEzyo2dhd,
"OdgePiB d2 1 CMYftcj Midw dzOdz@ tzj B O mitRdeduisdz] dgcA
Bedtsdzj o6 sOSCdBd S jMEddz ALeOtedh d dmB sk

A.chroococcum XU1, B.japonicum 3 6 &.Oradiobacter SZ4S7S514
s OdBs3dzOted " sd dz€ L vsdf de@izgdnd2dh dads d HRiEPdg © d 2
~nzmMzdg@udsts dzts d3j tc B O edBlEftc OIsc © CAtcO® C1
AL GOted N dzO tc O dadry ddzfCada @ el s dzd digf WzdzOftelf P ¢ Is to dzO
IsO" dzdedggH e s S e ztclz " dH O BdyY HBBGd 2 AL G
OfMmtsndzOdzc O dz

A.chroococcum XU1, B.japonicum 3 6 RO radiobacte624S7S14
hls Odzdzdz@te ds § ts dzd ) O &) B g Is1 RO ¢ ) d 3z d3A@Dd  dAdg
BAXZAQWUz) ,-2 2% Bdedpgltiz 1M d dzls J L dzO dzG O dz;

OB d s SR sL dIsdzOte Is Otc Ad & g Hz0 § dzls igdOtel
s O" dzd dzd dizfigus{Aerdze 2°, 4639 5 0 B A4 O OOt Pd dz
B A dzdB.jgponicum3 6 h sOdsdzd €1 4 OMtsMdH O dzd dze
" OdsAGhroococcumX U1 €1 u OftsmdH O fiyd vs fi @dzO dz
s " OMED4zc32.24, 46.254.78, 57.48, 6742, 744 90 H®. 6
HOgW W OGS ydsdz MiffJ Q403 sd iz gedf Wizl ® dze O dz

wWdzed EZmMEzdz OMtsmdH O Mgk ddioBactdnszdds 314 dzO
1 CL s tsdzd MG @dicdcHHdips M dH O wWdzcd IskzteH O6
sdzd dzc Odz -© PRIV G Y CIs O0 Md W d&zO dzGc O dz

BOtYyO ZOdzsB d sC sd3tf sL d Is dzO 3z dzO dzO te dzt
LOBB D Ot ©®© Y Oth d OdzlsdBCtetse IsOI Mdt

UOHY dY tets dzOdz0dzd 2 de@I9 df>H @dz @t tic 1 B dz

1 CL s tsdzd @ F Gzts g vAlZBreotogcunXUl, B.japonicum3 6 9 O
R.radiobacterSZ4S7S14 Is O dsdzdzOted M j dzj € y d wd3ty tefWotsfddzs(cB
CdzsztcOdz 90 BdBSCddy o B OQUMEZMEzMdw IsdzOted L

h Is © d3d3dzO tc dzd Is Iz tc dzd Mk MistcOls dzO tc 9 0
1 CL s sdzd OB Bt dzH PRy dzpfts IsO dzdf YOO dz

h Is O d3dzdz0O tc ded dzdf s dzd f) QisCUsda]dH B te d OmMsmdt
Cdzzh dzOdesL Otetc OdzOted MOY dzOG Odz dzOdzts B d 5 6

10



Cddzy ad?2 EkEmMkzdzdazOttd sy Odzd B tsdzd d&3j to ¢
AgCl ZOdzsL Otetc O dzOted di3Q 90 dzSHLARtEwta]O dzites it
90 BOtwyOtestedzd¢gd IsOofmdW dzOdzé Odz

Odzts " dH O M d dals gz® diz® dz8 © WR. dr&ditowpciaf SZ4S7S14
B3O Is tc d yPdnadees O O dzd dzOdzsL Otetc O dzOtedzd dzG &
sdzHddzd tdzdh O JhiZ¢tdz BJttOHdqGEeOdz fAyAh
L IsqdzeOdz 9 © Wwdzad IskziusHcizf OO dzsB d 56 S BY L

mddals g L Yddzd dzGc Odz  dz@ d2tsEsEE 13 Wids 3t € 6 Is e @
) k2 d3dzCEac@lidstaphylococcuaureus Candida albicansFusariumoxysporum
f.spvasinfectun® @erticilliumdahliaes ® Otch  C EZydzd Odzlspddd € t
EdzOtcdzd dz¢ "2y 02O HjotstcdzOtedH O AR Hdzdph R
O dzdzP dzc O dz

] Otsdjdz BICtoststcd OdadL BzOtLe ® Y Otgh d
B J t6 iz &.aprpbococcumXUL, B.japonicum 36 9 GR. radiobacter SZ4S7S14
"lsOBRzOd B dY tsdzd B3 tc dzONgY 1 odsBNEHE df WEPAEQte O
d B s td®@ldzts € s dzdzts{ A A0 L qdgyY d dzc O dz

sOHYdY BBIs ZOIlsd )y OdzOte d dad dzd® tc  d he t dey dzdf @ df
sOytcdB OdZOted 1 dze S OBJHO 3 BOWISOHOAdz Als
BOtY Otetste dzOIsdy OdzOteded AtelsOyYO Y2 BOIsdd
B d&zOdz OMmtsmdzO dze O dz. C C MHDJ tdigflat§) Isirfsiste 1€ @GGHDQ
dh sdeydzd dzd ¢ ddzlsj co OdzdzOte d , MEBATSTICE BO SO
CdiRf + v Isj to HOMIsEztd 9 0 MisOdzH Otcls d3d Ists
1 Olsd >y OdzOte dzd MsOIsdmisd ¢ O"OdkdWIsd ded- Oc
Ctedlsjted2mMd "dMmtse d&zOB ydYy d dzé O dz.

UOHY dW®IdY OdzOted dzd dzc d dzdzd 2  9uCOH @ dg @ dixe
ZOIs d Y OdzOte d dzd dz¢  4.dacgoc@ccurdXUD @ ¢hpolsialim36 o R.
radiobacter SZ4S7S14h Is O d3dz3dzO tc d B dtht dztf g3j tizxCzf ¢
Cddzy ad?2 rkmMkmMdwilsdzOted IsOo MdW dzO dzcdA@Pda v
9 OAgClq | dzOted MOy dzOc Odz "disChyigtif tschPcffsizf| HiHOHC
dL 5" d&zOdzOH

COHY Y Bl dzOIsd y OdzO te d disf Q&G dzdhiczs Oldds| P dzdod dd «
zOdzs B d 5¢ 5 i3 5L iR Addis tafcolalgd jRizOtcc © Y Oteh
"dMtsB &ZOdzOH d . 1 FideO'dd H 6 O hMrydQdid@iizis dzO dzi O deO
BSh YO f(odddjt RBOtedyOomndzeed hi @dd d st
SO Mt O ZOwEOJ S R sL dIs dzOte ts dzd dzd.h d
1 OdzsB d ¢ B 5L dIs dzOitc dzCipiaif{fts] detede tsfdWHATHO te Y to |
f Olstsc | &dabiuefoxysporum f.spvasinfectum o OVerticilium dahliae
tdotsy dzOdzd " ddzd IsARlOlsdh Q@idydStetsis,  zdgtisf
AL GOtdh dzOte @ O EytcOk0ecOdz 90 Odsldro
RZOdzsL OtctcOMPEF IsCy @zed Y Otyd jdREEs L kO Is
Y d dzOH d

COHYJY BBIs ZOIsd )y OdzOteddzgd dzc . p @4 BIstcts
tcdL 5B Ok®tgded + S L S5 tsdzd O~ Tita =P tddls 0 CAnsffri
WigOQIsdh BA2duyuO Bdzddzc Odz d dzdzd 2 dzOIsd y O dzO

11



ddzH-Bfifr tcC O CdmMdzslsOMmMd 90 cdbsizj 6 Pdzddfde
Azotobacter chroococcuilB OC Is j e Wz W is@eRiY d Mistsdz { j M
R dzls j dzdzj € Is Iz @ztlz dzdzstt dz€ Is ® @3 dzd H © d@APJ0A88Y B1R) f O
Sdzd dzg Otizd y OHO M AtcdzOdzG Odz Is H{GosspppunzBitswivdr A
L) © © B z0H Friticdey dasstivumL.) d dzH d L OstesWd 90
sLdY &ZzOdzsdtczo yd ftcoj f OtcOls dzOtc IsO2Y tedzOM ¢

Al dsOLtslsdo Bdtsftejf OtcOld vk &GP § ©F
"OBRBHO BOCCOYARBEd 90 COtltshCO 1 ¢dd
(LB CdMlssdz tdtfdzsyizd & O@dzdcd o OL dtedzd @
dzts W B to 0202321 Mtsdz O dzkz i3ts I dAHIROI@AH © Y d h dzt
1 CddzdzOted dzd dze " s iy dzcdriztsiie: dadfectef], ¢ d Is &t teftd Y f
sOteC dBdHOG IskzL dzOte dzd dzc BtSOd&zOdzd M d
B Ctettstce Odzd L dzdzOtcc © dzd MB Ols ©Odz yYd H O d3dzd dzc

HdOL slstesW todL sB@Otsdedodie dzO %L P dzd O (
N1 dsOL slso BdusH jof P dz g dzd S OMd | O dzOIs
ssdiiscdzed HOdz ELBjSdMistsdz Ydh dzsy " Ay Odzd ¢ (
(LB SdMistsdz 1sidigyf HEOddsBBid o O AfMddgdzd ¢ dz
otsMdlsOdzOted HOo dzOls CtBdMMmdw id deddzc1l 67 @
Crots"MPs @B Y OHO W jtedsjte nAY Odzd ¢ dzOte d dad ck
CAtemMOIsS dydzOted wWahddzOded" d, fORIO, HBOC!
"tsfd dzn stedzd ¢ tsh hdeO dd3¢tsdz B J G Odz.

UOHY Y BIs Olsd>y 0dzOte d dad dig fn) § O @GR 'O Y dd
dzOIsd ¥ OdzOtec d 7 0] nOdzy Otets 9 O -0 di@dzd 2ls
CodaW jtoj daydWw dzOtcdH O BBz " 5C OBZOH Odz A lsc Oda.

COHYJdY Bl dzOIsdy OdzOted dzd dzcd i} id Isizie) & ¢ & dgdf
B A2 RUOO d dzdsq BY s dz¢ @O BILOMd d dzdsd2 BOY
ELBj SdMssdz t M B dzd C OMd [ dzd 2 Olslsj Mmls
HdMMj tels @iNdsMaf@tc df dzd3d 2 dzOIsd 3y OdzOted ded utsy
zO" o dzOtoy B BRADIE@fdgagf tcj MY 2B dzd CVOIs Gl tc e e off
N 2tcdzO dzdzOteH O ,dz0I" tds @ Isqrdisdtals. f Ols j dzlsd tsdzd

rdmmg tlsOydw ded dacd S'EOpRHT e OB 6 gd " |
sAtels BB, fbkdsmO, W tRHEE@dddso @erdico ©
rdimg tels Oy d v Msdgds] " 1© PUefs«f Oalz

[REUM[ T UOARCLRLL ¢ufurE [ 01fUv1F

d
d
Is
H
A

sdtedlydmdsdsHO® ¥ Y tsls  d30e L Efd dad dz¢  H tsdzL
LOtckztcOlsd OMmtsmdzOdzd B, zZdzed dzc HBOY MOH 90 O
sOo MdW dzOdzc Oz, ( M EBdZzZdC O WOdz 90 Isj~ dat
2N ZO&d " U it CAtfOlsddzeOd, L d
Btsted dzOY Ise Odz dL dzOdegd h dzOte Y dMmy Oyo h Ot
wlzeddzdcd 90 OBOdkd2 d&Olsdy OdkOttd B OY dz
qdzdsd2 90 OBOdRI?2 O"O0kdwlsd SAteMmOIlsdde Oc
RO wlsddzc Odz dh Ot 90 HdMMjesOoydw ki
C j dzls d te d dz¢ O dz.

=
N



[ d MM tols © yHvAirdddzcls dzO te A dzdPdgdiz © te tstste ¢ O dzd L
EdzdzOH Odz BOSIsjtedw dzOte 90 OCIsddesdsdyg Isdz
dof sdzd di3j e dzOte M d dzls j-€ d 3y ol icdgm ey, W@
tesHEZY) dzls ZOtcdzd dz@ Bsdzj SEdzv 6 s O fiyts dats dizd
o O Adp@dzts L O tc tc © dgOyte, g A AQI Bdtsmddzalsj L d,
dzO dzts € s 3 5L dMzdg@ B)dedf deicz@Rsds W s dzts 6 d W fd B O
ZOdzs A dzyOdBBH O d d3j sOdzdz 1 1 ded Odzd y &zOh |

BgCtetststcd Odzd L digdzOte "2y 02tOMdec O O Mdts

1 OdetsC sl tsL dls dzOtc dzd dzé  f © g s & g dzdA® joic P ls ¥ Gete
ofMdlsOdzOte MdW OlsdHO Y AdzdzOdzdh d " Ote” dzO dzc
 dffmd tols OgsdPHdpddgas Is dzd dz¢  d3QaigBaQ) Bo QlztsiatfigOd

A
B
]

deSCddzeyd BSBJdHO IsOB ¢ )2 dzdzPlze @ dz0O 5 D gztc O
sz OdzOC dzOtcd H Odz HOL BlstetsW tcdL sBOCIs ]
R CtesBdsdzse d ¢ stsL OdzOh lz dzO tc dzd dzG Bts
BdtCddyeeifzig@ud, WOtd "IsOdkdpielal] dffd @
Bsdzj Czdzvte dHjdsdW¥W S Oydw dzoh, €¢1 uw M dals,
11 90 1AgGIdsMddzlsi L, dBsddlstted dt dzO tcdzdl
AzmMzdg@¥ dstcW sdztse d W id, BOtY Otetstedzd ¢ d d
Odzd y dzON hzdeddzcHj & 1) &zOtcdzgd dze f Ols G j ¢
s O mMdtedded AtccOdzed" EMEzdzdzOted VY toedIsd dze O dz.
r d mMmd cls OgpdOHdpdddpes Is dzOIsd )y OdzOted 9 O e Iz dzC
HJ B dzb dzia@dizz\Odlz B EBIGHBIS Oy d W dzd dze Ofsid?
Cjdzlsdted dzec Odz. i O d3dZd @z L dztso y d Hd OL sist
O teOlsdh , mMCteddzd dze vy d dzd " 90 WOFEdz 9
dHj dzlsdW d S Oydw idS & dzls dgte © Wizds dztses @& -B d s § 1dAfizs drt
nzMEMdvYisdzOtedo Hjyed fdsh iy@rE3t{ @ dz w3f.L SMW j te
20 B3z dz0 zO t6 d o O dgdzn d L Iszc OdzO¢ dzOted H O dz
Oy teOlsdh , Clwu mMddzesjLde O mMC tod dzd dzc o, \
Ckdz! skztcOdz o] S Fyoliplg®& e ds o O 1 6fi%j Ctrsqc;[qizfn
OMmMtsMdHO Bsdzj Sdwte dHj dlsdWdsoOoydw dzoh
cdzcd OtcOIsddzcOdz 90 Ctsdzdzj SydwHO d3G)a

¢ to d dzef fdzs fR{ japdnicunB 6 ( 5, 6 NO , Rhizobi@nradtiobfcter )
S74S7S14( 3, 6 NO, 23 @A/ ckzroo€occupx U4 © ( 3, 2 N0, 2

Cj2ddzcd kOHYdYBldOt IsOddzOB tsdzd dzH d .

HOMIsdzOBCd CkdzdzOtedH OdzsyY W OBz tcOQoadhHO
hlsORBEZOELH Odz W Otsy d&zOdzH . o O & FiEAQdsfch HABY dzclz
h s @gizOtedzed dz¢ Sk dzskzte® fks vy dzdC &zOtedH O &30
BAGREOdd SkLOkddzHd. o¢oo0dked ISBjapodiours ls dz
36 As @hroococcum X U1 h Is O di3d3dzO tc d dzd dz@ Is Iz to

B A dz¢ O dzdzRBiZpBiUBNIZPSZ4S7S14 6 S tof |-BJ S®@ jjdzfpd  Of
BEzj Cbdzwte dHjdasdW dSOydy Y d dzd @izghium [ C
radiobacter19358"7 ( AJ389904) hlsOBRBBIEO NDD %ts tdilz;
Cjfd Coj dzgld OMBMdHO Ykted &z Odz W d dztsc j dzj |
Rhizobium radiobactésztcd MW OlIsdH © dH J ddldedOMdg) Oy d v

13



o0 | Rhizotium massiliae S0A (AF531767)
52 Rhizobium pusense NRCPBLOT (FI96984 1)
P [ Rhizobium larymoorei ATCC 51759 (JADWO01000071)
SZ4STS14
wm>r

3 100 Rhizobium radiobacter ATCC 193587 (AJ389904)
Rhizobiwm nepo am 39/77 (TWITH01000079)
s ’;hazﬂbmmskwmzm'wzme Ch117 (HQ823351)
99 I —— Rhizobiwm ruli NBRC JEZGJT(BBTUOJOUOMEJ
‘ Rhizol KCTC 121217 (AY341343)
Rhizobium rosetiformans W3T (EUTS1656)
Risizobiswn alvei TNR -227 (HE649224)
‘ Risizobium} H66T (RCH34840)

R hizo tium loessense CCBAU 7190B™ (AY 034029)

o || Neorhizobium huautlense S027 (AF025852)
Neorhizolium galegae ATCC 436777 (D11343)
Arthrobacier viscos us LMG 164737 (AJ639832)

1-tc © MRRizobiumspSZ4S7S14 hIlsOBBdi3d ded dz¢ W d dzts @

A. chroococcumXU1, B. japonicum 3 6 B.@diobacter SZ4S7S14
hlsOdizdzdzOted Cj2ddzcd SOy tedB OkzOte Eykdz Is¢
ts dzd dzH d . vhBE h Is © d3d3dzO te dzd dzc BtcW sdzts 6
B¢ ddyoiffiig@wds ISOHY Y < IsdadzH (. (2 dz3dzOH O
sLEYO &Bz"dlsdzOteHO AMO tsdzd" ysBdddwisd,
B3 IsOB Bz IsdzOte, -QfpHidaRei Odz d &8¢ tBdzd d3j te zO G
11 sdetstee® dtsdzd €. JAlzxhroodolcnk W ® dzC OB Bz@YOH O
160 1COdzgdzded IsOytedB OzOte HOoABIHO Odzd Y}

Zlzdzed &z H § ¢, WOtsdz N IsOdzdzdzO te dzd dze ¢l d
1 IsOHdGcOdz G J dzdzOte, z dzOtcdzd dzc  + S M oy Mmd"
Bsdzd ¢ 3 d " Rhigobitnkzr@dipbacte8 Z 4 S7 S1 4 b Is ® Gdzbf et oz
BzlsOGc j dzBl d&zD dzdzds dzd dz6 Odz BzIsOdzls 9O VY 9 9 5]
sO" dzd dzd OMsMdHO Clul bLEteSCEzBdeO d&OdzM
¥ 09 ts EXDRdc@Xx0MG | dzdzOte IsAf dzOd3d dBOe y kH 1 € Od
Q99 0OdzH Odz RO dzkds BAdZEOdz Clu Mddzals j@ dc
BzotsW dy ¢jddh qd@&nrtemoOlsud (

Kan- exoM

RR Kan: exoX'

xoX exoU exoV exoW exoT exoH exoK exol exoA exoM exoO =] exoP
7% :

2 8 J
’g 2 RR-E7 RR-MI RR-DI® RR-DI18 %
8 & B
8 =
5 Z
a8
8
e
]
5
B
e
8
g
8

2-tc O f Bhizobium radiobacterSZ4 S7S14 hlsOBBA3dH O (1
Y OotsBGEOte 2dtcd ¢ exeK deexd@Mdz@fy lslzgda®©de () dH J dzls d

L h BéxoKeo @xoM¢ j dzdzOte d RICRRG oFRHF CRR TOfMsMdH O |
1 CMftej Mipdw d&zOdad " W Osdzdzded " OYydHO 7 Ikzdzt
"sdzH O bikztodzd kcedzj tesH dB3Odze O dzO tAfatolacted Iz L

14



chroococcumXUl, Azotobacter chroococcufd 1 Brddlyrhizobium japonicum
36 hlsORdizdzOted H O  @dddixsdr Q@ dEas Gdz G ¥ (GO s OlsO o
(ZOIsdy OdzOte S dqtedIsd dzdsOHd) OHOBdVY Is d3OdzB (
b dzd y dzOdzc Odz Eh B @pkad®oM c jy)dzddguidyHagodzf
Afplsdtedh Bz" JlsdzOtcdH O " Ote "ddz S o]
~zmMiezmMdwIlsdzOd WOty &zO0dzzo yd €1 & dzOte Mmd dzls
CJ Ol dzd¢ dvdgyroddc? rEMmMkmMdwilsdzd HJ1 dzj Clsted €
BAdzG Odz sd3d dzdzOteH Odz Bdted " dMmtse dzOdzOH ( .
AANOBdz heew&Gdz¢l v MddlsjiLd 90 EZdecO Is
sOHyYdyYd. 1 d6fsdd ks tddsD eifapio iy halzx|d dzO dze C
3.2y d g Is OdzdzOB A.dsrdodadzei® die)1, B.japonicum 3 6 9 0
Rradiobacter SZ4S7S14 N"lsOBBEZOtedH O Gl u “"tsfid¢
BZ3OdzB O zOt6 d te1 . COIsd tsddzOte s Oi - g o d 2
nzmEzdg@widr oMY j ClstcdzOtcd Is O “Lds[cdrddzd | dgzfj O tdsteeC
Yy oz Oldf £ stesdz B StesmMEsfdwmd, B dzts A3t
ZIsoOtgdz§ dz¢ C1l u Mmeddsded mwygwtcdzd A -h ON
sh cOdz B AdzZMOH O, Rrodicb&rter SEM S EH @ W OstOdRIRf[G |
B dzOdz 0O tc @3R¢te0O fisdzde@ td)

6.5

5.0

T T T T T 4 g g y
B OnoxynAuA GacnANT, % 3
m— Xywaiipa GuomaccacH, rin las 35 -
100 4
- F
"
- S
. [-4-0 E 304
- L S
80 | . e £ 3 »
) - - 1
- - 35 = :‘; Ak )
F © o
o
0
5

"~
—a— g
—a
—n
—a

= 1.8
o L >
/ L -4.5
20 / e 1.0
[ = - m— Xy, 6uomacc., rin I

) t u—pH
T T T T T T T T T 5 T T T T T T T T T + 4.0
o 20 40 60 80 100 120 140 160 180 0 10 20 30 40 50 60 70 80 20 100

YcTupuw Bakv, © Ycrupuw sakty, ¢

BLOfnd. achmlsdtedh dd de &t R oadifiackdS Z 4VSTLSAM] HOAS © d&3d3d

symdd MddkjLd "kEy02©80 BJs®EOMMOMd, ddksoydw
ANl OMdHOEd SBBE) &V ydW

BLLOMd3. cEMisdtedh dzd dze  dzsR QdiahicEss € 4 8 DS O #) ' HSHORHRLO
BBOMMOMd, &k"dlks tt1d 90 ddlkzBOydw os0yld AtlOf

[BHdW S OYydw dzOdzc Odz sL YO Bz"dlsdHO (L
BOdedzd stsL O/ Histsy Y d + § Mistc @%cls o s RelialzozEhtzdz dz€
fd dzs d .dzO v O € dH dzON Ated dzdzd € d BOtyO
AMMlsdted dad de¢ dzs e OQted W &3S W OL Ofd H @ O bsyfO
"OBHO WdtsSClkzdyydw W Otsdzdzd ¢ GRted@ fifdytete j dzW yc

R.radiobacter SZ4S7S14 h & ©esdgd Hz@ BOC Md &3O dz
AMisdted dagdsddds 6O IsADtcd S jdzHd 90O cdzt € 5L
3.6 6/ d&z Bdsftsdzddjtc Mddalsj L dzOdzH d .

afmlsdtcdh digsizyls g7HAD W s W Osdzdzded " Od3 A
Yd2BOBSHwY 0O jlsHd. zbkzdddecHjS, hMlsOdkd "Lk
BgYHtsted " Odz 02 dzOfas @ lds il & d O diaf] YladzrO &2 d . A d

15



WOsddzded 90 Bdsfsdddjt MddlsjLd EOCMdc
CAGIYHEBHG G/ &z "ky02%60 Bdsd@OmMMOmd Oy
sl dds. Efisdtedh ded dz¢ B d tedf dzyu g 4 o ®0O d & 9 d dg)
ddzd d& HWQRdAzcH YOHOt CjMCdde lskhdh d-72 Mo
HO 1 B@bltc16 OYoO Atc@BtgHd ( 3B

[ dzd dzcdp@s d y OzOteH Odz ¢ k dzs O R Yredizohbter iz
SZ4S7S14 hsOBBddzddzc C1a Mmddzsjrd AfmlsdH
Bz"dls 61 dcO BBOddY | latsLhHsGD ot @ fcs@R O
Bqd&Odz Clu MddasjLd "Od SEyOWH(.

COHYJY {IddzcOdz EkZcGdzj tetsH eDAR0O @l s ts 13®
Histsy Y d 1 CMistcOC Isd Y A dzddO daflidbacbedzSZ4S A4S d Is
hsOd3dddl 56,/ dz dZd Y HistecH O € 1 ¢ dgid WdlsL @ drOe RADO
{0 96 M AMmisdtedh dz@dsydiydan GOz 3sA)4feln @ /A dz
(1) OH o ®dz)zt S SL O Y A dzdzOdzd dze Odz h -Gy tdzdzld 8z@ 1c €
kB fls eI Isdg@ic 14O -EYMYd & ) fyd dals j L &zO dze O dzq dzd ! |

1-y OH 8 Odz. LGdzj esH 9o O Q.riElsbaateECEEAESTEEAZO tc d
h s Odsdsd ded dzetsy §d dz M d dAigHL ] W dztsC zdzw yd w \
sl mdt.d

. zts € Iz A dzts € Iz d

VG dzj to c1w |1, Clu W
BOdze O fd dzls j L woot/'z‘dde( L sSIs BO fq dzls j L wOot/'jdde(
D-f dz% C 15| 346 89 [ gtgﬁt]sl;‘ o g {346 92
D-Atelz € Is 2,02 77 1 jtfIstsdg 341 88

400 O 351 90 stedflsts 2,87 865
[ Odzs s 2767 86 skfmds ¢ 1,65 74
D-MOdzdzd K 541 97 g 'Sg OE] LsGu;thg 289 872
D-Ma dzdzts| 3981 92 s OL Od3d dzfs 25 80

[ 4 W tedzd A G h OA.chrobcscde@nisk U 1 B @ponicum 36
hsOBBEOLdHO " Ok S BLpdmidumBed .Is OdEaEtid o &, 0 ¢
g dzls j L  RurgdivhadefSZ4 S7S14 hlsO&REIH | S
CLOsdd&zeOdz O2tdds W Oty dzOR dadiobacier8 VS B
hsOBRBY tdoty &zOddh d o0 -®Odptzdi@d dAs® L i to
L € fls tc O£ dsO dis ) &z B 1B f@@olicumh&ziOls O BB + MO  f
Hietsy Y d {9 @tetc@CBldsfcOls SLEYO &z"dlsdH O
BdsdBOMMOMdeO 1+ 0 BAdZHd, "ORBHO &GOS Md dC(

16



SYstedHO OIS dHd&OB A ls digeds @dedsiaz & ,zO G S @
h b dzd dz€ H j o OBORMIS 54 dzj d3j dals dzOt6 dzd dz¢ A to dzg
ZbdzHOdz Cjdzde ydyYyYOde "d&HO hlsOddsdzC
By sdd i) edzOte W dzsChdw ydw W &Ks @BIMgE, ( Y
Mn*?, Fe?, Al*®, Feé29 O "MoOBd ¢ Ol dtdedzOtcdzd dzc  d3d € te
sOi Mdted IsOHYdY 1 IsddzHd. vhelz IOHYJY SIS
COlsdtsdedzCReatidodmter SZ4S7S14 HDOIsOWMpf dzls j L d
WdksCkdv ydy Y OsdkededeO O fdied SOHYdY
Mo*, Mg, Mn? 9 @ *"E@Isd tsdzdzOtec d dad dzc Gdzt C 5L O/
YAhd&zcOdz BLEYO &z"dksdHO Slu MmdddsjLde
02 dzd Y fifezd Mpd MéMsaz L § S Ateddzd M HO) Y sdz€ Odz
Mg*™ Mn*?s © Z“E® Y OOeOdHO ¢1lu MmddadsjL dded ¢
Bts dzel@ O fipdytc

Mo+4 3 Mo+4
o
@ Fe+3 ) N Fe+3 A
B Al+3 8 Al+3
B ©
¢ Fe+2 o Fe+2
T M2 9 Mn+2
1%] © Mg+2
© Mg+2 0
Cat2
W ca+2
K+
K+
Na+
Na+ I T 1
. : 0 50 100
0 2 4 6
Cluy MmMddzlsj L d ANdzsC zZdzv ydw %W |

4O d3. s Ols d tRdzemoatzer&zZ 4 S7 S14  h Is O BB dat

MddasjLd (¢) o0 WdtsCldzvydey ffiais de dstf 2
"sSd&OldHO) kO dted

Mo** Y Ah d dzccOddg C sL O/ Hictsy Y 1 CMilste OC Is dzc
R.radiobacterSZ4 S7S14 386 0dgdizdicy Hdz Mmddzlsj L dzOH
Mo*y A dafkO e Odz M Otets d Is dzOFcW O @ O/ O OrdzvddH .1

HOR OtcsL O 90 HEwYyYyd { CMstcOCIsdH Odz dB
Clusy md dz jJE fipdstf @B d W dzts € &z dzvv 5186 ) f tsdRdci§ @ B tel Dt
% tsyMmMddz Ot dB O 1 cR radichadtztizd ¢ § 7 Dz v Wz®
BddzOdz tsdzds Bisted dz¢d Odz Is Oy te qMoBrd2OteHdaE O «
MO- OtetsL O/ Htesy Y d 1 € MlsteB.CjEpdmcum B4 Iz Ig @ d3dzlz
BOSC d &3O dz d3d Y H s tc H ACa%el G4 "3 Mr@lxlzfsty] dzddesidd . Yy A dzd
BOL CEte hlsOdsdBdeddze (1 v ddeddzc W dzsC zdzw yd
Y OteOc OdzH © Odzy© v yisted B AdzH (].

17



d Mfj tels Ofgds"OdRisEO tc ) d dzls | dzOnBlE GEaz@ @ W

Y ond2Mz tp@ W j B dzs BzY AN HD. B dsdBO | 6
dS 90 Cddy od2 7 kiylzfd R CdadacerSZ487¢1< d dzc
B MddadsjL zOcOdz ¢l udedzd + dzj Clstetsdz
Mzt Ols ZzOwH O  1OGREOY dsSizty a3 Jz tdatiaf] €26t OG O
d dz
(%
)
d
h

r&ﬁ

dhdHO B Adzd " 5t O@did Yalf QaleHj ddzeL GieteH dzd
O dzO djQ ECHIBIFT % [ 780 %dsBo yzH L GO

ngng T=O
>0 >0 pnoo

Sovgmg o

s

OlsH(d

BBy o d 2 sOtcC dBd detsdBOI dzEd3 B A dBZG Odz ¢
HMMfgStesMSE sy dwid &Bz"dds Atcdds IsklsC
fJClstcdzOted OfmMsmMdHO Cddy o d?2 B 50 dzO f
S YydtsdzOdz cztclz” dzOte dziz e @ fa] H @ Iz Ridrm @tEHAN © j v
dzR.@adiobacterSZ4S7S14 hilsOdsdzd Mmd dzls-iyf gz© & @ d
d dahta]O fif d3) .

d =1 ~
SENYG

5-tc O flE3.radiobacterSZ 4 S7S1 4 6-tc O fr) &hizobium radiobacterSZ4S7S14
fddasjL &zOc Odz Cluded("bOBB] MddalsjL &zOe Odz
BICtetsME s HO CAatddedh ¢ MPJ Cisted

3447 HiPB ¢ dHesC Mddz-{q B BE OOz (€ j dz¢
Yvd "shddz s'MdHdze d2jDIH #HOEs0dE 0 Cis
dets iy d d3ti3fs f9 6 dzC B A dgH Hc d 7 8B Jdzd " Mt
.6 706H3sd  Ofind d3d3] Is te d CTNHCPEHs®leiag B2 " dfs
dHOed C=0 @&@PdcEPXEemg " dhsaipasd -
o " Ofd tw=0&,d 1C0j7ddc  fids o dzdd ¢ tsfiy tef '
Ot H@GE do &+ ke dzj o §H AOBHIPEW I§j B teOdad N

@ 3

Bradyrhizobium japonicun8 6 " IsOdizdzsd ©C F w O R 4 20D Onfdik
sbtodd “Isddzdh &GOS fid Bk kdo cH@c qzousisdaz o
slsqddzdh KOS Md Bz kg ¢ d H ekH )M d atO dtjzdelr ” lsziOrstd G
Bzo s dy € jHO6dnssPaecd Sjde “Iksdddh o
BSOd&zOted-@-Oc p O@zj dzls IsjBtcOdedh d "dhmsedcO
Ms”" OHOcd ddzlsj dzfydzy o skt T dniPsBl ¢ © ISA T
IsOh Yy Otedd,7282WB8cd Ckymdr wyAayvYyd §sddnC
BsdzsMOR Otcd H dzZOte AtlsOMdHOed BtSOD " dMmise dc

18



Azotobacter chroococcunX U 1 hIs ©dzdzd Clu B0 ¢ 16 5 d3t
M j Slsted "Od3 s Y®stedHOCG d¥ Isdp@atfl? dzOdAOSA 1z /
ZOBtsY dz L IsH (. 3B IO d2O 29RB AP H O  Isdf d
¢ dzj o sH dzBitec HOAdNff di3@3 Isted & B 1030 ) dgH @ dedd dzy M ¢
C=] c¢0O0 rntf 1699hdzdbv P&, OfMmfmd dsd3j sted ST Isj ¢
NHCOCHe ztelz”" d IsOtcC dB d HLEE c B+ ©Oc ¢ SHOls df @d "
#=C B =WAfigdH Ocd Cjdze s Isddzdh MmMs"”" O0fmd 1 f
CJ dzOH (.

Rhizobium radiobacter SZ24 S7 S 14 h s O dzdzd e | L d
3z didRdzj o SIH2z0Me % By Mdtz e dzsIsOMd 9 O B E
Y Md3dzOteH Odz dBBKOIS { Bradyizdzdbeuioh jap@ndzony 3@z0O dzH
hlsOdgdzd Mddzlsy L zOcOdz (1l wdzddze 1sSOteCdBd
AL GOttdB BBtGHJ. ZIsOsdz EZykzdz s tfisdedPBOsiaEO L
SLEYO &Bz"dksdHOcd &BIYHBtd 2, 8% 0% jls
sYymddzHn Odz dB stcOls AzdtabactEahrdeEsqQecaumiX@dEH dh. Is O d3dzd
1 MO Cly OMsMOdz OdzcddzOIls 90 YMddzdetsd
s dzd 2 Edzhd 3% HOdz Btels BOH (.

r dmmj cls Oy s AzdfdpdzOtc 1 C L s sdzd MOR Oted H dzC
90 90 BsHdWdSEOydw dzOdze O dz B wd ofsLY-sGftatf Yoz dodz
nkemMzipPuwEw j B dzts BAzC3Ay @dgfdf N s OBBIZOtS ¢
BsHdW JCOydvy md " Odsh @ i3z P B i@ ds Vef@vdde Y d
1 OdzsB d 8¢ 5d3f 5L d Is dzO tc dzef dfaizy oR Rt dz@yEf 6 dfW d O J €&
z 0zO tc dzd dzG Omtsmd dzd sOh Cddz VY d dezcp tufdfts daq dfz.
LOd dtedec O B S0 dzd ) OB ® sBRizd Adptmfterd SZ4S7S14,
A.chroococcunX U1 Bgjdponicum3 6 h IsOd3dzsdzOted dzd dze sz tec
AMisdtedh Sty Odzd Mddzlsj L d&zOdzOY Isc Odz ¢ 1 & dzO
sOHY Y 1 IsddzHd.

C/ N 30 dzB O RO teadflidpdotecS Z4 S7 S 1 4 h Is © d3d3d dzc
szL ddzdh dzd C1 4 dzOtc Mddzlsj L ¥indf dgdkNisdc d&ADAsdEO dz
Omts Ay zOdzH d . 3O tzts AdfO € d NO ( 1 8 e @tdsd ® d2lst
WOty &zOdzzoyd 7 €1l dzORBzdzOMddzd MmMddzlsj L
Cktok " zOtcdzd dzgc © Odzj dgls Isj B B@@AJ BB)zOtcd H O  daC

Cl sdesW e O dsdzd ¢ MiRjiZotsun@aittiobacteEZ@37g4 dzO 1
hlsOd3dzd dzd ¢ dz¢ € 5L O/ -tpG dzls ezCr) OG- iPldctdsQ COI8 dn ts(dAts H
dzO0 d3iz dz0 ) fn O n QEOSEZEEZAY) J, § Isd@idzdéitsa O/ 620 3@ dzd ok
BOdzdzsL O/ Hictsy ) d -zO K EZ@PC IsdNOL O sL O/ H tctsy
dz0 i3z dzO ) 90 Gdz¢ S 5L O/ d§i8dzO WBlndz@s)d 7y A Yipls@ss
Bz"dsdHO AfMsdtedh HOd tsdzdde Odz €1 8 dzOdEzcC

( z dgdzOH O dz, Eecdzj o8H ¢ By Offidzef &€ dIsj B tc O
BAXZOHJGEOdz ddzalsj deifdoe 8 Isd dzd h tc fiykiplf Q i§ ds tosdaOtis
3412.66, 3421,10, 3431,173447, 39 0O QN7 . CkL Olsd
LGdzj o SH dZOtcH O d OMMd dIeBjj st @ d&d T 2HI 20 W2AlE K
1Oy BAXZEOdz Mts” OIdAIAOCKAC Iy ®R Fi d H Gefxfizr] Glzd Qlz
o Odzj dzls Is]j B 9 dzh2909, 163b,827 ,1636,91, 1647,35, 1647,78,

19



16537 1 9 OLlG 668449, C kL Olsddznd. | dzG-O-Bd @ H & mfi
Is j B tc Adad7hdzH PA B 6l ®@ YO Mts” OdzO e OB O dz Ly aiXDtelaf
C/'N &Ods OkOtd d&OWOYyOls Clu MmdddsjLd
MstekzS sktcOMdeO "Od kO Mdte CAtemOIdh d dzd

101,04
100.5 " '\“‘HH
Al ‘\me-‘
100.0 / it ‘H
i
99.54 r

99,0

76 OMd. [SHqY¥dSOydw zOde Odz  IRBiRBUM mdidbyc®r Bl
SZ4S7S14 hlsO®®Bdded AMmisdiedh HOdz ©dzd-ieg P Ezls & 2O te dz
s C L O/ MsdsH 2 @HBEOSG/dhHcdsH -MOT OEEOOISE ] § Is!

BOdzdzsL O/ §C OL O 3d dxis@ dfdgEas®G/OH & € FHsE OC KPR O&L O/ H it
IO C 7 O/ dsdz GAhlsd 1 SMlsteOCIsd)

[ SHHO&Ot digffdicS lsreazOted OMsMdHO S dd3Y o d 2
biek"” &0t kOBdOId "OYdHO fkdsho ydy of
fjChtcdzOted stsdzts dsj to dzOtc dzd dz¢  figfdutOO I3 Qlzlz
Jj s OR.dradiobacter SZ4 S7S14 h s O d3dzd dzd Is Iz tc dzd
Misdtedh HOdz tsdzd dzc Odz ¢ 1 v dzBegOdOFKOtcd H O

40 -
1000 - 7 B

800 — 30 4

600
20

pA

400 -
8 6
10 4 8
200 6 3JJ i
e B LW
A UMJ
0 T T T T T T T ~-‘_I 0 T T T T T T T 1
10 12 14 16 18 20 22 24 26 10 12 14 16 18 20 22 24 26
UnKnL BaKTU (MUH) UnKML BaKTW (MWH)

8-tc O fn 3. 0,5 % (¢) o0 2,0% dzd (1) Na Cl t
Rhizobium radiobacter SZ4 S7S14 h s O dzdzq mMddzls j L &zOG Odz
Bs dzs O R Otc d-HuzO ) j Mis to s ifZ i = dgdptn4Of B 53 -Ptc OBAd dats L O;
s d dzts4 Ozdzh ) Qz¥ C7By W, zOC IssL O)

r zdgdzOH O dg, 0. 5% Na Cl dzd d
Glu:Man:Gal:Xyl:Ara:Rha:Rib=3123.02:2.77:1:0.91:0.64:0.41,01% dzd Na

20



Glu:Man:Gal:Xyl:Ara:Rha:Rib=%65:1:0.69:0.22:0.2:0.16:0.1, 51% dzd N a
Glu:Man:Gal:Ara:Xyl:Rha:Rib=9.3:1.89:1:0.58:0.52:0.46:62 20 % dzd N a
Gl u: Man: Aral : Xyl : Rha: Ri b=7.9:2:2:1.5E¢
Cluy OBz OdZOted mMddzlsj L dzOdzH d . | SP2 dztst
C1 o dzd dze mMdW Ols o 0 d3d Y HBtG IsOtcs dB
Glu:Gal:Man:Ara:Xyl:Rha:Rib=11.66:1:0.9:0.37:0.37:6:0.14.

ElsC OL d &z Odz Is RyadigoeoB@dis@ &1 4 h IsOBdizd dz
h Qtetsd Is zOteH O s-edgdzd ®Odz S8 gmlSddz WOty d&zO
mMddzlsj L d&z02 tsdzdhd dme tslsdzOdzH d .

C/ N di30dze OBZ@ponjcdrBdEc " IsOdisdsd dzd dz@ ¢ 1 & " t
Is O fmd Rdradioia@erS Z24 S7S14 hlsORdE"Oy @AYV d
dtkBMistcOIlszOtcdzd dz@ sOi Mdted C1 & "ORBH O
C Atod Badonicum3 6 M IsOBBBBd tedotsy d&zOdzedh d Eykdz
HicsY X d 1 € nis ds@%Uds Pin@ MY ¥ Olsd H ©O) Clwu ¢
Mddzls j L zOdePeed 3P oz s thdzd dze AL e Otedh d Oday!
OMmMtsmd?2 ALcEOtedh YtsdzdmMOROtedH: BY d dz0Odzd iy
OL Bl d3OdzB OMddzed dze dRJYHBtEed 2, 5 6/ ®@5% O
symddz MOy dzOc DA wdntstneadpd @ Hdis W dzts Odm dfw dzls )«

A.chroococcumX Ul NP IsOd@izdH O 1 MO BEZ ALGEOtdh
CkL Olsd d&zH (. 12 ALeOtdh -MizP S s & dzHtlzihs Brpd Qi
Cztokz " dzOtc d-8245kc M @dxd O dH O o Odzj @ldzd g §iz© wWz0 d

I d mmJj tols O yidw Ly Lz Is to ts W tcdL sBOCH ] Vo
BOIsted yodzOted OmMtsmdH O Ckzaglzh dz0O dzt
ZOdzsB d 58S sd3f 5L dIs dzO tefogfogzco d 2 W J LIg(@9 Md W d
BOtY Otetste dzd ¢ d dedj B OdZtisoep daéyxgkzchroococcunXul,
B.japonicum3 6 FRar&@liobacterSZ4S7S14 Is O dzdzdzOted ¢ 1 ¢ dzOted
Ag Cl 9 0 1Ag/ AgEhddzls j L d, z zOtc dzd dzc BistcW
Cdd3y oM Ezdg@ & df o 0 BOty Otetstc dzd ¢ d dzd Is OH
dZzOIsd )y OdzOte B OY dz Y d dzd dzé O dz.

(1la BOtedyOmd OMsMdH@)Adnddésg Cld ads d
dz0 disi€dzts d H L tedIs 30 dnd@tg kdzdfedzdn € s of W I d Ofm1
shdteddzn . B.japdgde@B8®dz,C 1 v OMsmdH © fifd dads2i
450 dBRgadiobacterSz4S7S14h sOdzdsd Gl uw OMsMdH@ ) Mdo
1 MO 420 ded3 sAdzy ddz 2L zdzdzd e dH O  5ds foezd P
tcOMdz) . sOGOAY C1 4 dzZOtcd OMsid MO "4 dzd3y
sAndzy ddz kL EddzdedH O ¥ lIsd dzdh 3O ¢ Md dzig dgdzO te
Bt sdzsedv md 90 AL dG6O mbshnzdgdedhylo] té&dxadd
550 dds sAndzyddz L kdzdzdcedH O ¢ Isd dzd-4 4 @30&:dH;
sAndzy ddz L dzdzd e dHO ¢ Isd dzd s B0 Y 5P dz iy Oticd
szLddzdhcO 1 c0O. ZkzdzHn ©Odz € j dzd B s QU Iy @@ O 2
"OdWmIow BOIsted yomdH O - Md dEwjjLicfEdzcCOdE dAdgd b H

Agl 1 MddasjL dHO hEdzddzGH jJ &) uH OBIsdfaddsOd
Cdayj delsteOydw id " Oy @z "udlEizHOd d dff jv deefep U d
Mddzlsj L dc O Mk MistcOIs &zOte Cedzyd dzlstceOydw fiye

21



sOxtcdB O 9 0tcdOdzls zOtedH © MEs Hdzte PdRHAD®Y d WC
shdteddzdy MmMddzlsjLd Y OHOZEZONEZzed 90 dd&dY
s O Mdtc Cnicdpfdponifdum3 6 hIsOdBdBd Gl w4 OMmtsmd
Bz BC ddz. {4 OC y( s sd’] ilsHe® YA ¢ @ silsdh g
11 MddesjLd S imMeddzeudd®dz " OksdifH Agmd
HOtOY OHO ORROdZC O BlcdBag] . CzL Olsd dzH d (
Agl 1 &zOtcH Odz W Oty 1Y d &GO ALl IsAdzy qdz |
6 Isd dzd h BOC d Bz 3dzOted dzgd " tsMddz Y d d&zOH (.
1] ZOtH Odz W Otey dzO™N d d3¢ s dzd dzd BJtcO@d z |
OfmMtsmdH O, dglzts’ dgds@itex] CkOo y zH 8 A dze O'dage) A'gA
mMddals j L dzOdzH d [ (AgtRECu(@IB H OB Adzc Odz " O] s dAdzO ® )
Codayj delstc OqsdgaPte pg € sdeyj dzlstcOydw i v Odz ¢
(Cu(Cl) Q¥Ag") (1w BOIsted WEOMdH O ¢ @Y PisdzO dzH ( .

2.500 2.000
1875 s 1500
-
Z .
5 1250 |\
= \

0.625

0.000 b 0.000
300 400 500 600 700 %10 HLD 600.0 820.0

TYNKUH Y3YHMNTH, HM TYNKUH Y3YHAUTI, HM

P OMd3. zZIsOBBRBEZOe C1 u BOIted yoOdzOtgdy aEfisihglzfsHd® ¢
VMY § € IstetsC ERIrgdiokqcter S(Z14 S7 S 1 4 *§ 2-Aschrdogoccum XUL1+Ag*; 3-
B.japonicum 3 6 ¢ 1 &)+(Ad)B.japonicum 3 6 hls ©Odzdzd C 1 wsdzdod@s Iz # ¢
Cdzyj delsteOydW dzOte d v G ndgEzs § dzdim@ich oz d2Otc d

[ & &3dzO HBGagnicum 3 6 N sOdiBdsd S 1 v BOIsted yOoOf
dzd B OlsH O taAf deetoEzQMgd ; 9(QAgNaOC | sk L dzOte d
AgClq md dzls § L dzO dze O d3g5 dAiigz LINsdgydgHdd oLz dzdzd G
BOC d B3z d3d dzd 10§-t5 @ fip @ EhroococdumX U1l ¢ 1 o4 di30OIste
1 MO 250 dzad3 IsA dzy dz) £ 6 ©dzdRdsdnd HEOIs JAd® |1 d3C
1 Is d dzH dtc @ frLdg) ..

v OteC PB d H g 90 1 AgCInNOY d&zOc Odz dz0O dzts B 0
sOt¢dedHOGd 1 dzj d3j dzls "sdzdHOecd Ag 9 C
toj dz6 j dzlsmistczC IskztcOo d2 s dzXXBD ) d3ch Dt <)) dr@sdz ddels
Bz"ddz " dMmse &zZOdzOH d . ZzdzH Odz A ghibdawccumd Y °
XU1, B.japonicum3 6 R.r@diobacterSZ4S7S14 hilsOdzdsd €1 ¢
OfmtsmdHO mMddzls j L dzOdze O dz ZOdetsB d ¢ i3 5L
sO" dzd dzd OBOZE O wh dted dzH d .

22



ONTUK 3M4NUK

5. 0000

4. 0000|-
{

‘
3% oooo-‘\‘

2. 0000 |

1. 0000} |

0. 0000

5. 0000,

)
4. 0000
3.0000

2.0000f

ONTUK 3UYNUK

1. 0000

0. 0000

10 uM Ag*
8uMAg*
6 MM Ag*
4uMAg*
{ —— 2uMAg"
1 uM Ag*

300.0

350.0

400.0

TYNKWUH Y3YHIUTY, HM

450.0 500.0 550.0

B

200.0 300 0 400 0 500 0  600.0 700.0

TYNKUH Y3YHAMIY, HM

106 O ) Bz ts dzg

h Is © d3d3dzO te dzd dze
MOY dzOG Odz dzO dzts € ts dzelirjddj HS disOda@ERGdEONicum 3 6
OmMtsmMididals j L da@dzy O @zd) AQg ! ( i A.chrooccumX U 1

G} udEa) ta. RS a] H O

o B Iz tc dzdS tdpy j dzls te O y APAGD e yindadzls j L d

OOt Skdkh¢o

WHTEHCUBNMNK

1 Oteyo® N

3500 4
3000-:
2500 o
2000 o

1500 -

s O B3d5zO to
© s i

14000 ~

12000

10000

8000

6000

CQA fripts o Gilste i @iz

" s O B3z
" ls O d33q

b A GzG Mg, e MPlyE 62O (& dzd

Qi

(200)

(220)

(220)

(311)

1000 - 4000 ~

>
«
x>
-«

500

@311)
222)

2000

(420)

-

L

T
40

- (400)
Fm
8 -

T T T
50 60 70

2-Teta (°)

T
30

11-tc © mBgaponicum3 6 h Is O 3]
9@ 1Ag(dl) toj dzg J dzlsfmlste 0o d2 M j ClstcdzOted

d3dzO HA@IEmococcumX U 1 hlsOdsd&sd G 1 d OmMtsmdH
O dAds " D #dHz&E55° 9 O 5§ B.japonicum3 6 h Is O dzdzq
dH OcGd 4867°154500 A $§ R.radiobacterSZ4S7S514h Is © d3dzq
OfMsMdHOGC J46.B 15O OAHEOBOY OdzZOtecd H O
s Odzdzd dzd @BY, D)L 1 YO, (B2A1) f Odzj dzdcO
dWd<¢ yAy Y ddzOts gz dzts"esd=(Cis i3y & dzd & dzO to &
& BIStsO0dzOddLd 3 sSSo HO 1 dzj dgj dals
q
dz
H

¢la d&Obedyomd OGimBMndH
(¢) ¢ Is

—

A e RS NONL

" 15 g, dsd@ daiydaHedIstelday Od® tc O ts ) dAg® | fnd d
ANZyOdRd 6 1HMOAUES 0 GEcls 0Yo o
d Mt j tofh 1%eadyded "emmazd(" § Bdd&Od % 0EOC

FO>F=E =3
RER-2E G "
co~<IccE IFIN

23



12-tc O mBgaponicum3 6 hlsOdBBRBd (1 4 &KBOIsted yoOmd OmMpsMmdH
dzO te d disftetrdzin 3y fipiga] sdz B S tesMC s JH O CAateddedh d

ZlsOBBEZOE ¢l u KOltedyO oty Ohtfde O d
Bl sdsedwid ASh Oh BAd&EOdddeddd Y O2H

\ s 4" ; 3
J:20.0 kV. WD: 8.4 mm4P¥20,30 SR = ] b =1 e a.ﬁa..

13-tc O fnABotobacterchroococcumX U1l N IsOd3dzd €1 & dBOttd yoOMmd
Ag/AgClq C i3 dzj O felzdpefizifeg C stetsdz GRS tesMEsf JH O Md
CAteddadh d

r dmmi tels Oy d fuEdlzizg) L dzO dzalfDdizts B d 5C sBY 5L d Is
Odalsd B KE BiHE pPUEHOH Y ol jdB  dats d3dzQ dpd@tE OB Y Y
HEdiOmMdHO Is © H RA.chioococcusndXilis ORzaponicum 3 6 o 0
R.radiobacter SZ4S7S14h sOd&3dzd ¢ 1 ¢ BOIsted yofmd OMmts
SOt dAdHO® O APOCY ZOGcOdz dOdzsB dSSE iR SL d IS
nzmizdg@ed SOHYJYd BOY dz 1 Isd dz6 O dz.

1 OdztsB dts€ s A3 tsL o Is d2Crdplizofip@dy df wiz@ dzid U5 df @tg dzd oz
Bd&ydH WOt dzdzd ¢ d "dMmtsB dzOdzOH (. d 0
dzOdzsB d ¢ 5 d3f 5L d-IsHaRiclsize A8 dzOldsjEipty) AT E2ADO dz
S.aureus ATCC 6538, C.albicans Fusarium oxysporumf.sp. vasinfectum
VerticiliumdahliaeG OB d f Olsscjdz BOSIsjtedY 90 LOM
nzmizdd9isly Chde@izy . ZOdtsB dsS sdf sL dls  dzO
BdsydHdzdS WOtsddazdSsOo 1.¢0mbrfRdambuands S L
"sOdsdsd 1 &8 &Otedyomnd PhyfizPrO ¢ tisdzydazidso
E.coli ATCC11229, S.aureus ATCC 6 5 Ealbicars ON d M d )

tcdo sy d&zOdzgdh Jdzd " A OO P @B . sSL Yy 2 3Rzdd |

24



dZdL dfm L sdzOdzOtc B A UR@g dz iz A gge Bz 2y O sz "
Czdz! sEtcOdzOte "k 0210 Isdlsteddzeddze € j M¢ d dz

B.japonicum 3 6 h s O dzsdzd Clwu BOIstcd yomd | OMmt
ZOtcd dzd dz¢ O dzs B OCIsj ted-Bd5 s@E HH Bdk) Yy 2@ &H
3¢ ¢/ d3dz ¢ Oyo) COdyp@bte®dydw tz0d dzu d - 1
Ckdz! sztcOdzOtedzd dz@ IsdIstcd Iskztcdzd o OYAR d dzls
dzO te d dzd dzG ykz2d CodiypBdagizcl®q @ v dzO® af & FdtsHta
CtsdzyJ delstcOydw dzOtedH O + MO 12 n "ky02tC
HOo sdBdH @ APtcd Is@iyPPdPH Osdlstcd dzd dagc € j
ClzL Olsd dzn ddzé  112d tefigf € M A ts dz@ O dz 2A0H % AR 'BOY / il
IsOh € d dz 40 |ste @) d3dzOtc) .

—

A
W s L oy - o O O

1 =

A

W B~ L oy - o O o
R S R

[

Vernpmn saki

\:'CTII]JIIH.I BAKTH

’ 0 10 Mkr/wn 820 vkrAvr B30 Mkr/um B840 MKDMT 9 50 MKDMT - 8 Hasopar | ‘ 010 Mkr/AT @20 Mkr/Mr B30 Mxr/Mn  B40 MKDMT [ 50 MKrAUT B Hasopat ‘

14-tc © ) @.japonicum 3 6 h Is O dzdzd Clwu BZOted yomd 1 pmtsm
ZzOted dzd dzc & Y sted § SEEQIJAMEICECAYURWV2IPS.a0@USA TOGC 653 8
"y 020 Isdlsteddzddze S OBO2dh d

v iz dz' sz tc Gda@aasA@dZ C 6 5 3 8 Elfcds ATRGHL229
hlsOBBRBJc O Y OttOc OdzH © OdadodzHd H Ouddfnedlz hu 1€«
sOytedB O 90tcdOdzls zOtedH O § Ofls " EZy 03O |
&ZzOtedzdzd 2 , D BOE /12d3dz ¢ tsdzy S.apetes®YTEC 2O H &8 Oh Is
"y 020 BJtBOMMAR iz dee dBBEZH B AdHJ.
deSddeud o 0 Lk ydlinf'dd sSHd@fe ds LBEOtey O "2y 02 t
"sizdHO  JHd"h s Iz B efecOn d3) WA & HAYAZO t6 d decieidc
Csdzyj dzlstcOydw dDtcdzf @/ 3dg)0 AR tedh dzd dze 2
sdlsteddzddze ¢ jMEddz skh O BN &ZONd YO2H 1L

MmEzHHd hPEZdHO2 "tsdzOl h sOBBEZOE €1 u GO
AgClq 1 d&zOted H O, h B .dacpdzecaumXUl h sOd3dzd €1 & Of
md dzls | L dZ&QtkgOB\dg dzd dzgsarium oxysporum f.sp. vasinfectum
Verticillium dahliaes © Y Oteh d Odzlsd W Zdze Odz W dHs(lzdz0
r z dsdzOH @AgiAgClq ) dzd dzc Yk2d Ctsdzyd dzlstc Oy
hlsORdRzdzOtedzd dz¢ A Mmdh d IsARIsOH(.

25



15-tc O mBgaponicum3 6 hlsOdBBd G 1 v d&OIsted yoOmd O fipda(dH
sO MdtedHO H-Oktke|flztc®gzBBdzd dze desBzH BAdZIB, dH(

MEdEZEMO yYdddh HBRKBEEWweY, tdLtsB OS] ted
¢l udzOted OMsMdHO Mddshg &ZGde @ ddfOh@®BE 6
RO dzs B d 5§ 5 GBS dsdzO 6B FRAffEd” s { ¢ O. v &z

Ctsdzyj delstceOydw nd dzd dze st B i ) zdg@edf dzd] Dlrals @ 2
sdzds ¢ j dzOHJ .

26



muf [ uo

i dOL SlstetsW L s5BOCIjtedwY &zOte + CL s tsd
RZOdzsL Otctc O dzO t6 d ts dzd h o 0O lz dzO tc dzd dzG O dzls
IsOH YOddy@fo L EMdHOGd HESC Iststgdrddt HudidQ MalsHEDy
dzOIs d ¥ O d&zO teoy ERPsHRA[HIO -~ Z dzs MO dzOte ISOYHd A3 L Is
l.r JOL slstesW tdLtsBOSCIsjtedw dzOte h IsOdzdzdzOte d
OmMtsmdH O A chH@zdeum XU1, B.japonicum 3 6 &.@diobacter
SZ4S7S141s O dzdzO B SRt S Oydqwy dzOdzc Odz t&BL 2 Y (
japonicum36-5,6, R.radiobactelSZ4S7S143,6  A. GhroococcunXxU1-32 &6/ dz
Cld sidd ¢.d dz
2. Rhizobium radiobactelSZ4S7S14h s O BB dzj ecsH 9 O OL tsls
D-d3Odzdzd stsL © 90O Htetsy Y d HEMMIS tcOf dgd i3¢ Y wiAst
fd dzlsy d dZOOaHE® C 5L O Y AQZzAZOMA dF @ ddn A fls d toc
346 €M) de " wyfiffddd® A.chroococcumX U1  B.j@onicum 36
h s OdRBBdzOtc @ DH " OB dzH .
3.ZIsOBBZdzOtedzed dz¢ €1 v "sMddz YJdzd"dHO Bt
1 Isds, z dzO te dzd dzG 1 CMYftej Midw dzOdzd h H Otc
Mk e Mistc Ols dzO tdscn@ tdgjA TetdRjoadiBiipzie§ 2 4 S7 S14 hIsO
exoKo @xoM@ j dzdzOtedndCzdsg L e O Y OoatsBdOte " dMmt
Gjdz €CdzOMiIsj toed dzd "sfMfddz Y ddzOH (. { Odad
1 CMMfte Mpdw dzOdzed" Jc © Y tcHOdZ B JjtedB, ¢l
Cj@zd. [E"dlse O Na @koKey @OMEdrdfizdad teidi @ € Mt to
mMOdze d 2 SO Mfftc o Q-8 B Oz Bsdzsdzj te6 Is O
WOty dzOdzzo yd €1 ¢ dzO sz dz@ dze@fahrodgafcizisXl dzO c
9B. ) ap Brei fHusm zd3dzO@ iz d OB ( GPgkxy
4. Mo dzd dz@¢ M¢lazL d S AteddzgdP HO) C1 u fipfHdfls j |
Nz 3dzOH O'dzy A "MpdE®@dA 5L O/ Hitesy Y d + CMlstcOC s
Rhizobium radiobacte6 Z4 S7S14 38BOddkidz C1 v Mmddzlsj |
Mo* Y A hdafzO ¢ Odz h Otetsd Is zO SO OHARACCZED| ]
COlsd sdzdzOte d Y A dzdB)japdnizaeh O34 O N I8 Gyddd3d ¢l u
Wzt zdvQedrdzd e d BBh YO € OIsdtsdzdzOdzd ©d Hy G
HOdtsdzOIls B jteOH(

5. Rhizobium radiobacterSZ4 S7 S 14 h |s GbdBddeded. ddc o fip |

1 CMstcOSC sdHOdz dB BSOS sLEY O &kz"”" §dH C
(BdtsW dztsCzdzw dzls) IOt de d @O %9 &y B 5 &z f
1 C Odzdzd 6 d Ocfizs tfy slaadfizly MG IAf @zc 3¢ O3 kL Iz dzdzd € H O
CAatcddzedh dH O B BUHAJB , % IS(TCAMRIIS Is Oh C Jdz L IsH
6.2 IsOBBEZOte C1 4 dzOtcd O HPHIE ISiiaftsifEs | o B0y dEpd(
dzdz IsAadzy ddz kL kdzdzd e dH O ¢ ©ls d dgd), ABXIB00AN dodsts
sAdzy ddz L E2dzdzd e dH O ¥ Isd dzd hq @O ) d didz dzeizO
Mdtels § dzZOL Bsdz t6j L s8dzOdzMd H Odz W 52 HLQIdBEAIAEE
sdzdh e O qdzSCtsdz B jtoH (.

27



7.t § OCydsdz difz® JBREBY ABIStcOydw dzOted dzd -B 5h )
AgCI-" OdsH O Ay &@QtEd dzad "tsMddz Yy Jdzdh d &i3< ts¢
4r (Ag)>Cu(Cl) B AdZG Odz M Otes d IswfCD) QEAGA g IEA dzG Oc
1 MO WOYOls Bds jL dzOdzcdrdef dzd Y O2H 1 Isd

8.odzs”" dH O fd dzlsy 1 dzO wz@edhiumA tadiobacterSz4S7S14
h Is O dzdzd Mddzls j L Z0cOdz €C1 4G O mMddzecHdted
BsteW skzscdWmdded ALcGOtekdedh, B A ity
IsAdzy ddz kL EZddzdecdHO ¢ Isddadl | daB@UMyd B G
fd dzls § L dzRhizebtude) radiobacter SZ4SB 1 4 ClucO md d
ZOIsdy OMdH O ®dzd dzOH d @ Qde diabizdzte Ots dedsts{dizd M 4 :
sdzde € j dzOH (

9.0 &z " dHO fMddzlsj L dzOdze Odz dzOdztsL Otste O dzO te dzd
Eizdzd wWdzcd dOdesBdtsS i3 sL dlsdzOte tsdzd "
B sdzd B to BaSyQfided@ddzce ez ¥ &zOted o
OBOZHO ALc@tEgd MdL Y Bdz

10. ZzsOdB3EA3dzOte C1 & dzOtcd OftsMAHO oY pzbz@ iz
OfmMsfpdH O f Olstse j dz BISCteststce Oded L dzdzO ts
dBSsdzdWIsd wWtcOlsddzHd. r OtcOVY dz dEEEd @At
Ctsdayj dzlstcOydezthdd Oy €0 dzff Ip d dze O dz.

28



1 vyl 38 d [DSe28062017. B8O1Y [ 1t RHULUC[[1 R
vyr13m guvrlrirers 1tR RLBURUVUULU[ [RstT .

1LOARS1 O P21 ] UVIRI[THRU[U[ ULY]J[SRH

RLHBURUULVLU J[1[URSR R GCsagl (it RrRI[T1TUOG[] ?1{
t U1 RE

togvf[ J)1 1T OdmuRrRItT Gl TULLIOAULT [JIRY

RYUVUY[1R[ ®R1U[1¢ 1oV JYOPHURAK (¢
Cs1dVY{JRrREOMOLRI ST T ROYJUL AL 3IM { ]
frmorRYSHMOy bRIRSESIVJLL T BBUIRC

03.0004 [ CtsBdtsdksecdy d odkmtdsedw
(Bdsasedui Médj dzOECd)

dpluvftrnartwesuertuvdfdmuolto
DS 1 RIS JLIRY[HSRM 1 OUS

v ¢z s [ 1019



Ooydd HEISE e @@ le G de phQido Olsls j fls O
sOBddzj Isd [ ddzd fisttcdse  dety thQY @rtHBBfX .6 4 v L B

dmMmd wlsOydw rodzhfldsfilsiirlsig0 j dzj sd¢d d + ¢y jted d&3d dals ¢
lststs;W;tGOls H dsidy jrts s Oy JOrdzO( 2L B J S MYQPR ted LFfgmC
tcOL d3d N vV dz-M 20 © dpdPyki U dzts ¢ 5 migrsso@dsademy(1z) d dz0 RrRdW-s5tcdBO
SBOL 59 Ols j dz/¢cdzts df ofivmitZdpandnjz).
1 Oy sdemzdz! sOdzls: 1 OotcOdzso s OR OB dz
HsCIstste Bdtsdzsedyj MSdrn dzOESC, ¢t
[IWdydodassfial gdzj dzls™ : ush Bzr OB HISo O ZtsndMisO uwutsBdtot
HsCIstste Bdtsdzseduj MSdr dzOEC
1 St BOIgtetoH Gtz - tsBOSOdZd ) 9 d
HES € Isstgftakd i MSdr dzOE €
lztedjo 1 OBsQig@ile d y
HsClstste Bdtsdazsedyj MSdr dzOE ¢
liHEh OV tttcOdzdL O v Oh ¢ | dzlsshEfiPi2H O te ) © & jo @ dAriaRzP o j tod

1 O dls© HdMmMmj tels Oy dedf ¥ fg2sdnlsas ddstvO© ¢o 1 0: 00 yOMmtse
s e jDISE27.06.2018B.38.01 § tc d RdzmisdIlskzls j BdSCtesBdtsdzse dd d
LB SCdmMIsOdO (dHt] M: 100128, G. v Oh € j dzls, Z 020 Bdz
LOdz dqdzmisdlskzls©O &d ¢ tetsB  5W@B8; (FeP871) @474 8, (WOOR7 1] +29
92-71, email: e-mail: microbio@academy.uz.

o HdMMj elsOydj 2 By dzts L dzO9e§ dydz s fgets d3 90 Y R diEdd s jo C
BdSCtosBdkzBEgddmistceOo @detis jfisH 100128, G. v Oh € j dzls,
z dz. ¢ . SOHT ted2 78, ¢ HABB] dzd M ls t8 lisdiasdzs i , L H Odzd j R dzfml

bolsStej W j©wOls HdMij cB@YydA0 DL &M&Od: ¢
(idfmMste ot cdz®d GBOfEY® dXDIP). = ¢ _

ptcdfseo vORdi AOIs
ltejHMjHOIjdz2 | Okzydesets fytse
Zud dz" n MHsjHf jdizj?, ftesW j Mt

retcOj o0 t saddw 1 C
vyjder 2 MjStjlOt! | Okzydesets i
Zyj dzr » MEY pdefp MlsOteh 2 dzO|

lzdzv Bso O v OhMZOdz 4 ¢t
j'n MEjydzs e s Mj B3 dz0tc O
te

lte g J
ftod Mz Hj ded B . Hayj dztf I s

H )
Meejlsy 6



Flrrrirr (Odedesls O OSHH Mt se@UE Y )

dPClszOdz datsfls d ot B te OddgsEy dk
GdzsB Odz! dz 7 f tetsB dzj o3, l Ctbstes?2 MisOdzS d
Bkd tej , 1 Ists ftswodzj dad j {Hdtleots &, dzd@ crte j dn M ¢ lsid

BJSCtotststce Odzd L dis 0 Cslsste j oar L' 9'08 Is
st OHdydtsdedz j B ssHT BfStc! BT ftotslsdo
BJ M sdzj L dz" . 1 Olstsc j dzgdztc f s Bdigf S ldc@s'ts tc ¢ P dzd fn) ¢

BdtBydHdz d3 ToQlsq Endste IOfEABdgts dzj ¢ Zdzw tedz” d3 Mts
sd B CtetsBdzr &3 Mots2Mlso ORBd d HEkzeddz M
totso ! WO yj dz® alsidSrO k@ipdzEz dzv A y@&I®R Isfqpw it
ts o BdtydHdz = OG j dzlstso . { H dzd d3qd d
sB ¢ tsdtffeasd s 'd tcts o Odzdz" zO0 tmhmdtse j
tsiBsdyg FlRfAS d B tesH j 6y O dj  dzOdets YO
Hddzj dzd¥ MmjtejBteO. | OdzsyOfmisdy ROy &j
yj dzelstcOydw n L dz2Oydlsj dz' dets  d dzctxfcs,ddirdz & -l
tcststcc.Oddd e diztf Wistsds § dzdzOVY s kzdzwv ydw Isj
Mo wL Odzts T I54d3 Ylsts OdzfseRt tsfiglg 1oy B @t
L S dzj ssydziz MlsjdSk o ydlstsf izOL dfizlz.
Mlse © B dz§ 5 r1s ddzd ti1s o WHIGY
dmmdzj Hise O dW” Bdesc dn Miste Odemdkdas P 1 |
B S sBY sL dlstse AghAgEEOTHE AEDE I o 7 Q3dizd *
Rodisbd uj MCdR Mos2mise o 1 tddndspatsdgt o
Y fBidzy € 2 dzv e dzOW d s fipts dApUgE s d a5 Is ) Rests o
tcstce Odzd L dzso -~ B  BEB iz g€ ststsde r MY sf
OL s Oded® dzOdetsyOMmisdy, Hfdialseqdtize i i ¢
ststets o (bj B jtcOlskztcO, d dzls § dzmd o dats fny &
s d o Y te tdem Q dzdte s dz! dodzse d MEkeBMlstcOIlstso
ZdzC ydtsdzOdz! dzr = ctokzf § il ezlzig jnotzdz'd I mdg®
fddalsj L 2 dzOdztsB i SSE B Y bk  [<iChylzitay) @pfridsa, y
sYdHOats | joots LdgQ dRfifds o ¢ ts dzy j dzls tc O y djvCrdzj dz@s €
IstsG j dzdz’ BICtosttee Odzd L diiso d MY & dzt jifon(
ZOdzsB d SC RY 5L dEdRO s BRHEHENEOE @ d dH dfh)s ]
st OdzedL Oydd soif'saf’flzdzfgEBd tcj L dmlsj dzlsdz |
BICtoststccOdzgdL d@zso ddzj ¢ Is dzgOkzydesy d JtcOC L
I vLBjSqdMmMbsOdsy tMtsstsp Y tztypOdadtyly efefO]
LOBSdz] of@®j dgsfAls L § Oisdecly bz® i3 df - & dzisshdioRdi
1 &2Oydlsj dzv dz" j HASfifflsidreddzlzes™ dzdp B tste! B f tofs
B3 Ctesd3d yJd Istse FdHsdarsry oxisisatadispdainfectumdVerticillum
dahliae ] dIsteOIsji cdd HOdz' dzj 2h J € tcOL 9 (

- FOFHFOOLT G

FEEPQ—NgGIF
O .

NOQwaroQ

SoEansEgoasg IO0GONIGHEOT 0
ssg.ﬂsﬂﬁr"g-‘—

(OES NIV}

“Lara H. H., AyalaNunez N. V., IxtepaTurrent L., RodriguePadilla C. Mode of anti viral action of silver
nanoparticles against HH// J. Nanobiotechnol201Q-" 8.-ta 31i 39.
SKanmani P, Lim ST., Synthesis and structural characterization of silver oparticles using bacterial
exopolysaccharide and its antimicrobial activity against food and multidrug resistant pattiéyensss Biochem
20130-" 48-110991106.

31



dzO 34 U 4 dz' o Oy dzj &N dJ. UEGFD@Z&OHUBJ dzd ¢ d dals
pjHjdd" Mjd MCEs AtsLw2fMse O sMse j d
sB dzOMisd SISHdzJ"' c[ a J dgj dm Jd@cﬂq’Lt@mﬁqﬂzc{thr}lSIS)c{
s d et U O beg hdeTB 5 | 1 J diQedd detsiE0js te d y
1 CL st dedﬁq@ﬂf@tsttﬁﬂslsdsﬂdz’lsﬂ@ & g WafdL2T dsdzsd yj M ¢
ROEOC I G L BG5Sy .

[ Odzdats{ifn ) J te ls Ofyfigffitscgcetstyte @ dzd) jdzJ figdsigs ity of d Is
" 5dzdzjdepE@Ug J H Z a3 lsutelj@zdB B L d H{ fAgPlz B dzd
LBJ CpMdBaslsy W joteAMe s fMistcOlsjcedd HJ
Odz! dzj 2 M j BBz tcOL o dlIlsds® t d Mz dzd € d v
teJ L d H JjdEd Az BudedBSjds d ) 5689dAs 199 s € Is W 2048%6 ts H @

s sdzdzd Is j dz' dzr n stcc Odzd L Oy d sdzdzr n 34
Md dz MEBAaBLY2Mise j dedzets 2 5 Isket® jnudaf| 1 jj dgdf @ B) 2
LB SdMlaaEsctsd4d sd? 20186 s QP H s sdzdzed Is j dz' dz'
fsor h jded 1WWJQIsq’adz,lsfr]lsq’ Cd3dzj teyd Odzd |
Oz Usdpts: dzd yj MS 52 HJjWIsj dz' detsfilsd e, - OO olsthCr i

I~ IITco

HsCEZd3j dzls On, Mbtslse jlsMiseze h da HOdzdzes?2 H J

sl lsmisoedj dMMdzj Hso OdedwY Htedstodlsj Is dz
zOkz ¢ d d Is § = dzts dzts G 20 dz@z i) M) tzlz B tze) © g dedzi dz
Msslse jlsmisadd M ftodgdsdiePisazf I3d z0§z@DS dzj
toj MY 2 &vdzduSgddz: M ¢ 5§ AtsLw2Mmlse 5, BJdtsB kDde®
sCtolzy O h jé Mtcj HT

[BLBtE LOkBjydr » deOkydzr = dMimdziH s C
1 Ok ydzr § d MmmdzOW tedd6 dgjddzder yjjddd | dstsdzd ¢ 2z dzv to d
d cejdzgjlsdCd  3d ShiefdsidejcLOidmlla sdftsdorn -6 ) alptsd iz’
BdGW dzs Gtz izt mif sdz? L 2z Ismw ) mMddzlsd L J |
WdL e ud MCdn Mot2Mmise 1 Isdn B d &Y 5ugd dag
o dzd W dzd W Mz MistcOIlstso dZzO0 tsBtOL 59 Odzd j Y
BfdmoOde ojHEMNdB dzOkzyde B yJ dalstc Od3q
Zytej ¥ H J dztf © d3g todgizd y d Hulagn University Shanghai Maritime
University, Xiamen University, Guangxi University( s 1 ,{University of Fort
Hare, University of Witwaterand University of FortHare 0 ¢ { ,)University of
the Punjab J( O € d M IBl€vsghir, University( v Iz tc YTdier Pensilvania State
University & z ¢ ) Gifu University ¢ ff ts dzd®ajlja Madha University
(R dzH ts dzj Kode# )University Pukyong National Universityd 3. s stej W)
Kansai University( ¢ f ts dB&fnw JJniversity of Technologyy(j = dNortheast
ForestryUniversity (s 1 I, Yanshan University(s 1 ], Institute of Process
Engineering, Chinese Academy of Sciengs (I, Xinjiang Technical Institute of
Physics and Chemistry, Chinese Academy of Scierggs ), Palacky University

Gr dMmMmd elsOyqw Z3Oe L 2Mmd BA2dyO n st d y hftes://wvevdpdg dals. elselgi®. eomipipres tatzéhtwlogyd Ote " d
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), EIRjdzmied ldzy Isd € d d 1L CMtf j ted3] dzls Odz
J S mis®dz) f cso SHW IS dBdese sydmadzy dzdz” § d
tcjLEzdz O] ftsojHjdedz" » dMMtzpEse O
f sdzlz yJ ded v ZOdsB dtsC s sL dIstso fMtsH j to)
dMfsdz L EvROESREdEzd $ OS¢ , o fIs ¢ dztiBsdf i1
eWH 90)dzr m dOEZyder = tWjLEZd IsOlstsea, 9 Istsc
dzOdetsB d sSC sBY sL dIsT ftsH jAg YO ALl  de@)dztis gD
Cdz sktcOdz! dzlz ® YJdHSC sMIs! Fusdeurf sAspeigillus G
Penicillium, RhizoctanigPleurotus Trichoderma, O Js@gO tmdzso j§
Cluy BOCIsjted? d 0O¢€Isd dimapagilluts Glaconobic@lc d -
Acetobacter, Streptomyces(Kansai University, ¢ § s dzdKorea University
Pukyong National University Iy Biej Midzj Hiso Odzed W i ts
OB S s sLdlsse, MsH jtey O drn dzOdesyO
B sdzd di3j 59, d L k-x g dgd 4 MEA ~ ¥ diio dsQHbpls o
tc J dzls G § dzh tisjdgHIdS®O d2 BdStesO0dzOdzd L ftetsmo |
Is tc O dzf 3t GpdzOW L dzj § Is tc 5 ddE@al Unogefsy to 6 fp 4 tsthlagff W ) (
Uni versity of T g clhjntodgdorgjym ¢ &2y j ~Eiylg ts 2
Odzls d d3d ¢ tc ts B dzts North@dstls igoseskzta milgeedsityanshan  University,
Institute of Process Engineeriniinjiang Technical Institute of Physics and
Chemistry,( matB tsdzj js, Isted dzd fMddzlsj L dtctse Odz dz
sdzso j HOdstelftyH j tox ON d § to @@ 8zt & O fffhds @) dfdzts o
dzj S slsster n fO, AgOdzAESDY(Islamic Azad University q tc t§ dz
East China Nor mal University (mmi).

] d3d. e dOWW HE g] dmMmdzy Hise Odzd W i3] ,
O cOo dzj dzd W fts MsmMsBOdR  sdzkzyj ddw
2O dzts yoOmilsd y- dB3d Is O dzdzts a3 ts dzg & &z dp'Ot)dz@As iy Is ¢ C
Wddztse j dzgj sy M sy tetsH fldseftic j dgq iag teias(tg ¢ G dfcfi3
dWkds Ofsdizr - ctekzff o BOCtosd@sdzj €k dzOn ;
My smtse " § sdzkzyj dzd W f) B af jstf s fapifgs setse Odz" &3
ZOodzs yOMmilsdy Ag d A g.éclobasill@stGhigomofjactdgd Ot tdsHOX
dzj Cslsster &3 ftoj HMIsOodIlsj dzv &3d B S tetsdzd Yy 4 k

gilsj fj dz dL Ezyj dedesinlsdzd § ics®zp g . " d tots !
tcOB W49 L &z yj dgq 4o d bafl dzdsts dzj € &z dzw te dztsi?) dls O mdsldat
shdetso dzr 7 BdBW dzsC zdzv dzls s o mMddzlsj L ez j o
(Nwodo et al., 2014; Manivasagan et al., 2015;0Okaiyeto et0&b)2; md dzls .
Bdsfsdzddjttse d sflkdddLOoydd fesyjmmse
Ftetsdztseo ™ » § d M dzts IXiomy cpttslf, BOAO{>eg) @t &.92010; Zajsekt
al., 2011; Ushat al., 2011; Castret al., 2012; Singh and Saini, 2012; Cletral.,
2019; dn  ftod d3j daj dzd® ® MmAgdasQl (KanmatkiGaats hin® ) Is «
2013;Breitwieser et al., 2013; Abd&llohsen et al., 2014;ee and Won, 2014t
al., 2014; Chen et al.,, 2015; Aot dls" 9 Odzgdé 0 SIsH j dz!
&ZOodzs yOMmilsdy Mmj toj B tc & Rodiiasdalmat 4. £201430 ¢ to ts d3ts dz

s tets d3j IstséG s, oLV 1y EftRafiidsts teftiseh " t5 A3 fists W JSte ) O
dzO dzts Yy 'O i BgfAgCl f sdi3suas Rl j € Isteits M€ 5
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tc j dzls ¢ j dztsdif 2 t€ dzHREBaS tc ts O dzO dzd L , Etcdzn® Izt i dzd
d&z3d € tc s ) S(K=atingpri and Lim, 2013El-Sheikh et al., 2013; Emam and
Zahran, 2015; AbddHalim et al., 2015; Tummalapalli et al., 2015; Kibeche et al.,
2015; Nazar et al.,, 201 8B d s yd H dzts j { Is dide W dzp flzts B 5 € t5 O3
f Olstseg jdzdzr J B OC Isj tc Pdnacekdetd.q2009;Lata ebpat], 2 H)
Rastogi et al., 2015

ddzj HEZj s sSlsdstsd lszOMmistsw h j, ¢ tste j dntf jzdg palgd j
f tetso tsH d dzd ! dimmdzi Hsea Odzedw 5 Bdtsimd dzls §
dzO dzts y O fiplg dey 'B tc O, dz0 thdetsgetsoldzrur dB d BY &
5SS dsets  frSdNR sy 1 dild & ud HE IF dado
ftod d3j daj ded®* o B! BJ M YJdUshslc j dadlas sialfj di
i to ts odxgHfig! CodzC toj Isdz j qfnﬁ]dzJHtsa Odzd W (]
edLBOSIS] t6dW B, SfI]IS'ZU s 3de Odn Is P Tl & Rd
LEyjdde dr dzj Stslststcr T s B yghdeds ds d
sMis©oa©® d MmMew L Odzdz' ~ Bz &y tc dz®@vW I§fQ@ Gzf
dzsc j dzj Isd yd MG 54 tctsH Mise 5 BOGCIsj todf 2,
Fydzets?2 dzdlsjteOlskztcy] §fwOCIsdyuimMeéd slsmizls
H HJdOL SilstetsW dz' n tc d L ts AzGt€blcjetcRhdgbiumlsfO € d
dyrhizobium 1 s sdddus ndgilz d Midie 2 Mise O3
OL BlstetsW dz' - 2 lcded SG® @€ dz'j tcd B t5dzj I3 O dORIEES, 5
sddizdL Oydwy MmMddzlsi L © BOCtsdiIsdzj ¢ &z dz, SE
OBddzdL dtclin® =@ i3t o © d3d ) dZzOdzsB d BiIs j =
dZecBdC R sL Jstspd S id ywj 3§ - d o 6T Mise
tctslsd o OGted MNP IS &= dz®s B 16 o3 ffdigiQSlds d dzPg ¢
ud ded J .
owL! sj 3 tudpdythq s Isdmy i) jHdsCdagdivn ¢ d d3
wdaEh dzd H 59 Ols jeddBftpdgd f M J to sy d s detipm dzj H ts
tsdzdz] dets o  tedOgiH§ BjmH Sdp@isy dis fif o~ ¢ dal® @ Hzfs Is
H Iz dzQis tf i dzP G3lsdzigls J sz Is O GJjdej Isd&d d 1
dzse dd A@Bls§ B[R ded IStsted dzec , -G ¢3iEaiz)s O gz
OCIsjtedmlsd s © { GlssriprdzdaxkgBorunt fispjvasiafectum(
rticillum  dahliag ~ndztf yOlsdzd € O, cOL OB SISC O
q’thtSBq’lsdztSunanQq’: d dzOdetsB d sls j » dats dzts ¢
ftoddd daj dzadj o -WWPOLIJE§ 03/1F @ B3 " J dzd
sts2ydotsmisd ~ dztsy yOis ddQipts dfj dfdhsj deff L Ot
sisdz) Chdzdatettsizjds zlsJtcOIsO d + SL 8§ sdzd
dLsBO&(SIBHR 7 GG6. ) .

Ad dz 6 dffdzy s dzo Pl ¥ j dzd Odz@disilasOMisd y MmJ
shdetseo j 1 C L sdzd MO- OtcdH s t6dhL ipa@&RIdnjisted 2
10HOyd dMmMmdzj Hise Odaed W

9" Hj dzj dzd j d m¢ tod dzd dze OCIsdoedz" n- HA
ftesHEzy] dzsse G 1 & ;

dL zydszde}l tszzlzlz tcOdz dz" =« Mo ts2MmMlse slstsB e
dH J dzlsd W,dfCtnpedyte i Isd di3Odz dzf = fdlsOlsj dz' dz
Ckdzw sdodtetseo Odzd Vv ;
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dMmdzj Hse Odad j-6 i3tdzls § Bz G dzls sMdzse § 61T
s tej HJ dzJ dzdded GE gieMgls jdetso 5ls® j ldnfqlstasjj dzdz" &
9" Wodzj dadj odzjMHdge 2Nl OYE i€ dtf dz® Md s

ftesHizydtese Odzed j Achreocotcin®didEjakohicum36 d
R radiobacter SZ4S7S14, s tej HfdfjdsEdul MES dwdLigG
odzqwes hdn dz20 MmddalsjL ¢l 4w d tsftejH]dzj ded j

MstclkzCIskztodzOw  dits Hh dsWOpifdsswd wd S8 tutc j H J ezj dac
~rdBdud M dna Mots2Mmise;

mddas g L oA Adf dz® @ dBOIsted yd Clwuy - his
M j StetsMC s dw dzO dzts € 5 dzdzts d Hgdf | © Is to tinfiy Gt
tc j dzls ¢ J dzfy fisjdgHIdS® O d2 BdStesO0dzOdzd L ftetsmo
BdSCtsmMEsf dv tfdusdzf s dzdBl As L df® s 9

sy depllzls 3 S tetsB dzse s HJj 2 Mlsea dw dz0O dzts B (
ZOdzs yOREBS AQCl f etslsdo f Ossej dzdz" = BIS totstst
E.coli, Saphylococcus aureus Candida albicans Fusarium oxysporum
f.spvasinfecturd Verticillium dahliae

f sdzlz u4 ded J4 Bttty f OcOIsO &0 thdse j
ABLY2Mseo O (M ke dzd©C (.

[ Bl jJCIstsdy d fyfydddedtsps@dzdeO dzdz' j A.chirdscoaualzt
XU1, B.japonicum36 d R. radiobacte5Z4S7S14 OC Isdoe dz" J f tetsH iz Yy,
dn Bt sdztff gglzte | L e s 0 O dzdz" J dzO0  dzd - ts fry) dz
MsH jtey O dj dzOdesyOMmlsdyr MmMjtcj BtcO.

JteJ HBd ssd3 d Midzgzw s @ elzd W& 1wt | digiddadlsi] L d |
HJOL slstesWdzr = tedLtsBOCIsjtod?2, dr mMCteddzd
tsls 5B tcOddst O Rz o dzdWwledefpbdtsizd yd M drmr W OCIststets
mddzisj L O, SftejrHjdjdd] ~d3dujmises Ml
OdzsB S s sL dIstso, MtsH j oy O d R dzOdats y O
4, ~nOcOCIsjtdmMIsdS O § sdzlzyj dzdz” = dz0 dzts |
L B ud HSERses d dMmidzj Hise Oded § B ~ Ok
j 2Mseodw of BlsHas) dzdizd g BOCISjted?2 d cGtdB Tt
fdbsrH"  dMiddseodgdzs e d ug fezgg d wdms d
dZOdzsB d SiIs | » dztsBztf 5 § of g3tf) YAz G -8z sdztsc d qj M ¢
fls ©ls d M isdfjuly B)E d .§

1 Ok ydzOvw dztso dL dzQ @Sidirypday G jelofipvdzdey Mmdzj H 28

ol Jtodf tofso jinCjtaly dzd dzc H J OL tsistetsW dzfd dzlssjo L L
Clwu ftsL otsdzd dz sSlstsBtcOls! Is tc d OCIsd o dg
dH Jj dzlsd W d yd teAslbradpcaccunXUELS B.japonicum36 d R. radiobacter
SZ4S7S14

9" W o dfg M ts B dats M ls h s O dzdzts o fiosHEzYydtots
Mz Mt Gle@B;IcOdz" tsflsdBZOdz dz@ | bkMmdzsedw ¢
BOSCHRdz! dse s Mddzlsj L O Bt sdzd A3 tetso

of jtooar jJ orf drrodizjdip@ndslytc, od jodaxaqlk@texol,|
Cobtteip zeEigOg BdtsMddzlsjLj €C1 4. I fted mt
tsdr cjdzse ko zd a8 dPhsd sy @M O M
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HECOL OO BsHdWdSOydw d@sdzj Cdzwicdz€d | M
9 twWjLbkzdz IsOIsy dL d3j dzj exdkvd exoM m { & e td O LGS
h Is O dfRi3 radiobacter SZ4S7S14 mMddzlsj L dteseo Odz  yJ k
Mstc] Migporssd WV E O OL'sdrted L s Odz d- ~dd3d Ud

Y tej Hj g dzepldeBd yd MSdd Mots2Mise O Cd vd3tsc
h Is O dsddtstroococcumXUl, B.japonicum36 d R. radiobacter SZ4S7S14.
vsOC Y J, Brdzd o' wo dzj dz gL d3d daj dzedw o Ml
ftocdtotsH T n &z sinifs jjeOlstOr. RES sdzd 3] ctso  § S5C C
dL 3j dzgj dedW cdHtetsEMydz dz" = ctolkzf§ (

ZO0 mhmdse j ¢ 1 Acchrobcisc@urpadtsle B.japonicum 36 d R.
radiobacter SZ4 S7S14 B ' dzd md dey jfiy d teds@CChyd d3iz
f 56 dztddd W-4 2 0 0 dzd3AgCldn 13O € M d d3lz dztsddy] Wi 226 5dsdzd3;

o] dzsG j desmistczS sztedz 2 OdzOdzdL dzOdetse d t5¢
ZOdtej ¢ dtsdzj® 55.9 ft 76°% .z5 dzOdztsB 5 € ts gzfiadasd s O
thdzse j €1 uB.japbn@ugg6 ) . V dzOdzesB dsC sd3f tsL d
A.chroococcum X U 1 Clwu, MH j oy PM j dz2@ tc Ag €k dzj
HAWWtcOC ydtsdadze | OfipR.245 468,54.%8, 52.44, 68.42, 74.4(

76.9;

BB SBH A3 dzgof HlssH jod@ dzts M dzls § A 8 5 9 ©ldadlz"
h Is © dgdBOradiobacter SZ4S7S14 { ts dzlz wigsdz " 2 dz0 dzts B s € s
S OtcOCIsjtedL SoDdBJUFHCYJL HO82 Mise O

or wodzj dz Odzlsd d&3d ¢ tetsB dz" § Mo 82 Mise
OdsB S tsBf sL dlstse 9 ldshdtedaffgsd .Olstsa j c

1tcOCIsdud MSdJ toJ L 2dz Us@bsdze g @enlsiAy W1 s Ofigat

slstsB tc Odz" AfthHso®atgtgimXUl, B.japonicum36 d R. radiobacter
SZAST7S1d OC Isd offd t5gH Iz y J dzlss » OSION Is j tc d d3ts @ ¥D dztizts &
Cdz skte®dztel g di3d yj MSdj Mo ts2Mmilse O;

sfteHJdz 0O M smtse dzsmlis! hlsOdgdzse M c
Mz MisteOIs ©Or J kfneds otef@Ldzcfgd#Z' Asd o Jtetso Odzd W

Mddzls j L Jtetso Odz ZOdztsB d 5C s A3 5 L AP dztst® Jn
BOIstedy GC1a NIsOBBES O dzd G- N Ex-AgLldaizO
BOlted yon Bdtsl tsdddgdmyd) S dzdd W3 stsH Od3q .
BtcW sdzsedw d Ekmlsts2ydetsmls! dzOdesyOmisdy;

tcOL OB BSIsOdz d3j IstsH Aot dIsr &8 Odzd W O-Agas Is H
BOIsted ylz R Cradiebacter SZ4S7S14, ftsLotdzw s h d2
stcddQddy digts yddnils d y o stdaz@fy lslg te2O,dzts ¢ s 3 tsL d Is

or weodzj d&zO L dzOydlsj dz dzOw Odzls d d3d € tots B dzC
RZOdzsB d SC B RY SL JlstfPOIs 56 jsdediash | dgd e sistc 6 O dz
E.coli Saphylococcus aureus Candida albicans Fusarium oxysporum
f.spvasinfectumd Verticillium dahliae B " dzd o " W 9 dzj dz Mo tsj Bt
zO Cdzjlstsydzgr = Milsj dzOr 1 Isdr BIJSteststed Odad L

tc OL tc OB IKRRA dzdzts d H dzO W md fdls j deod ts 1 fig EHAY I63
BOIsted yr h AciBagcgecom XUL, B.japonicum 36 d R. radiobacter
SZ4S7S1UY¥Agd d-AgCvHdzv 1 WW jCIlsdodets? Btstc! B
BdStesstce Odzd L d30 d3d .
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