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In V'itra }lrrneimamce at Bccillus umitlall;yt,rlt cir:rr,sRltR l5lhr Sticrohiologicat (-ontnoXof

,\t:le*tt it.tm rol/,ti.i Sacc., ,4$te tn F{ot }}af hogtlt o{'{ir"orul}{l t}Ni1:

R. R. RAKFX * [." $. RA[]'l' **amcl $i. i!1" I]A,LV]#
{ i)eparl.menI o1- iVliclohioiorl),. Shri (ir:ru [:tuddhisv''ami I'laha',,irl'"aiirvir l:)urna {.1n.) - 4,1 ]51 I

us Departrreni ,:f Ir{lcrol,.iologl'. Sani Tiii;alanr Coliege of r,lrrts aud S,;irnce. Pirr"trharri 43 14111

# []rparirnoni of 11oLan),, Shii (lulu IJuddhisuarni i',"lahavid,:ala),a. l)urna {ln. i - -1.1 l.r I I
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l,{obi le ntr.- 9545-1-1 -{680

I rnrai ) : d-a i-r, i;efjA,:'7"i 7 I tt.t rdilln11ll"Ugnl

.rLhstrilet:

Sirm rrrt clisease caused bv Si'lrrcrlii*il rolfsii Sacc. is onfi of the most important ciisease of
sr"olurdr.!ut causiirg nrajor crop losses. 'io pursuit for the eff-eciive lJocillus ,tpJ).es uricrobiological

nicheso{' heralthy" plants, ancl primarill, scrcr:nr:r11t, l,isrotl:r thc: antagr-rnistic activit! againsl.

S'clerorittrn rctlf:;ii, bv dr-ral culture technique. Llurirrg the pi"iiiiar-v screening, Bttil!ur' .r1t1:.

RRR l5.lbund highll' elfective in l<illing the ph1to1:athogerr. ,\clerrtriunt rttlJ,tii itt l'ittt;.

wirose pircent inhibition recc'rclecl as 87"5. The B*c'illus spp. RRRI-5 later iilentifieitr as llaciliws

finr.yioli{Llii.}ttr:ii:til; RR R 1 5 hv l6 S rRN r\ sequenc ing.

l"{} {ntrortiictium:
Slcleroiiuwt rafuii, a broarl host nange fiingus" cailsecl Stem rot. the ma^ior soiiborneclisease

rot cauL:ci b1,5. rclfi'll is a pc)tentiatr threat frrr grounelnut gro\yn uniler irrigatecl t:crnclitir:ns. Stem-

lot caused lr,, 5. roll,'sii is sporadic in n:ost ,rf the groundrrut gror,r'ing ai'ees like I an'ril lradu. ,'\ ndlrra

l'rilili.'51], l\ilrllilliihA ll'atl(lC" r'1 (11.. JUt,r.r l,

Ihe traditional agricultunal prrsgljse to coriti'o] ii:e plrytopathogeii Si. ro$;ii is Ltv usiiig
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L)r'ganize,J tti': Deptt. oi'1}oterr1', tleogiri {-ioiiege' Aui'angabad' Vl'S

,or ecc.r*lr"ien,Jlv. Recauseof the increased Llsage rrichenlica[ futtgicides, pl"odllced concerll fcrl'tlte

the last iiecade to control 1,i1t andother plant diseases (siddiqiii and Shakeel. 2006:Chaliiabortv

anci Ohatterjee.2008; Ai<htar ei a/"' 2010)'

r-!ne of the most prerinising alternativ'es to sy'nlhetiofungicicles is biological conlrol of

parh.gens. ivhicirincludes rhe use of triofungrcirJes hased on atttagoltisticmicroorganistlls'ilt

oi)nt.rast t{l i)omrnLrnl},' r.tscd {irngicidr:s-triolirngic:iLles havc several advantages: highsrpi:irlficity

against target patliogells, rapid clegradationin the environment and lorv mass-productioii

with pathogensftrr spaoe ancl nutrients. proeluction of antibiotios andcell-wall clegradiiig enzy"mes

and rerluction r-rf'g:atpogenpupulation by hl,perparasitisrtt (.2ivkovicef *1., 2('ll0,Startoievic e/ r'rl''

201 6i

l\4ost bactel"iaI strains comslerciaily used as biofr-ingicidesbetong to the gettera l-ictcilitt'E and

and chen'iical treatmentssuch as heat, desiccation' LTV irradiation and organicsolvents

int'lLlding antiL,iotics,cell-rvall 6e grading (1nz,\'Incs and anliltrngat l'0latilesLibslenc'r5' This

inclicates that llctci!!u,u spp. strains canbe efl-icient [rioiogical control agellti5 againstau'iderattge of

1-rlani patirrigons (Kinr arrcl Ctrung" 2004;t oc:lasLr;:itekule:l ul.,2,t)t)6.1' 14any ntir:r')or8illlisrIIsArU

liilor,r,l.l to pi"i:,1uce mi-iitiple antibiotics ivhich cansllppress oile 01"more pathogens (triaas and

D*tirgrr,2(x)5: Stein" 2005t (ie t:t ttl..2{}07). l-or insl.ai.ice, Btst'illil,*t'ttthtili,, proilttcus iu-''ur;rl

ribosor-na! ancl non-ribsssmalpeptiiles that aot as antibiotics such as ittiriirs' srii'factinsand

ztvirterLnr,,cin i,,\saha and shoda, lgg6; stein.20()5iand it secl'etes also h-vdrolltic eltz'vlttes- i'e'

prr-rteso*,*Ouoanaso {Cazqrrla el til.,2007). i:hitinase ('fuIanjLlla ctttl'' 20A,:l')' lipase (Di;:lr-v e! ul''

200{r } and am,r,,lase (l(on sou laand Liakopor-r lou-i(l'ri alcides, 2006 ).

Ht:***. as an rllq:rrr;rtir,'r: attorrrp{ tias bt:crt rttaqJ*t{r 1:ive: an uc:o-li'iertttlly st'ratcgl' fi:r tl:*

control r:fSr,lcr.tttiuni itriiring this wo|k. I(eepiirg iil I'iew.the ii:ipoitanoe of rliizospheric bact*ria

(i) istrlaLc partioularl.), Bggilluss'prpr.iiom rhizr:sphoric nit:hos r:tr'ht:a11h5'plants srich i15 Nccm' (ii)
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()rganized b1': i)ept1. o:'Ilotany, Deogii:i Coilege, Aut.airga'nad, Vi.l

evaluate its porential prirnaril-v ar:d sec<xdanil1,' iir vitt'oin controiling ihe soil-Lrol"ne pathoeen.

sequencing.

?.{} fuT*l*riltIs *nd ]\4Er{ir+rls:

2"1 Ciiemicais:

,{il the cliemicals used during the stild5, ll,ere ploclined fi"om rliiS l-li-media- !!ul:rbai"

Glaxo Ltd,, fufilmbai, Sigrna Aklric:h. l-lSA, Lrnli;:ss and {rthcrwisc spu*iiir:d in thr, tr).\l.

t\nalvtie al,'Cilaranteed {,{IUCRI grade chen:icals aiid ,iouble glass-distilled rvater rvas used.

?.?" Cullectiom qrf Stem I'tErq Fhytopn{hogen o{ Groundmur;

Sitlerotiunt roffitii Saco., the Stem Rot phvtop;rthoccn of grounelnut user{ in this neseanch

u,orl<. hatJ heen isolaterl in pl'evious researcir u,orh conducted at Departrmellt of'l\4icrohio[rrg,y,', Shri

GLrru Buefr"lltisrvnnti h{ahaviclvala;,'4" Purna. Dist" Pilrbhani, Fungal 0ulture r,rl"9c/er"o/irm rttlf,\ii

rvas irraii"itained rrn pot&tir dextrose agar (PDAit:y ru[r*cu]1ur"irrg at regular intervais.

?.3 {s+trn*lrffi $f' R}rilrs}s!:rheri* Hui:iII11,t,etr;Ss,i

The present investigation u'as planned lbr isolatioli oflan effective iiricrobiological contl'ol

against ma.!or srr:undnLtt cliseases, Rhizclspheric soil {rom cli{I'eront healrh} plants sili:h as 5o1,be an"

i!eettl..iarvar. (iroundnut. Wl:eat,'['ur etc. (Plroto Xriate 2.0) n.ere coliected in po]y-ethvlene liags

brr-rth and f,iept fbr incubation at roont temperati-lre for'2"1 h.

F'r"rr is*latit'ut*l'" lJctt:itlus,ryp., a moclil'le(.i rnctirod o1''Kirm et *t., {1!)!J7) was *rnploycd. A

I n.il of enricl:er{ nutrient broth r.vas added to I 0 nil sterile distilled ll'ater and kopt at 80'C for 20

rttin. later a loopf'ul of culture rx,,as streaked on nutrient agar plates. Plates u,ere incuhated at roonr

tcmplraturrr li-ir,{8 h.

CA.; F
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Hcld i>n 23 Lh & l4th De crrvrLcr l0 I I
Organized ir1,: Dep,tt. ol l:]r:rtan'r, lier:,giri {,loilege. A.iilangabad' \'[.S

Xlh*to g:l;rfc ?"{!: $iE;iX c*llccleri f'r'om ${hizuspherr"i* niches erI healthS' plants thr is*ltriitlm *l'

l)u<:iilu's,rSt1:t,

2"4 ln ["irro $icresnimg t'or Potemtiai S'lie rohiologieal Control Agents;

Fr,rr prirna1,v screening, nli lJre $r.tt.:illu,t isolales vriere scleellecl 1'br p*tr:rltia.l alttn.gonisl.ic

aetivity,against S. rol{sii, 11r,using rnoctifieci rlual ciitrture tecl-inique c,n I(ing B agar plates (Crill

and Hafeez. 2012, Raut arrd Harnde, 2016)^ 5 nrnr diat:teter nlycelial disc rvas punclred ti"ortt lttargin

tr{' ai;tii,'t:ly Lrrr-rr1';n* mycglitlm o1' 'fit:le rotirtm rct|fivii anci plaoeel at [ho ccrnlrt: of 90 mm Petri plate

ayd lJctcilly,s^ryjJr. \\,ere int:rculated -i0 nim apart tt"otri the centre (Figr"rre 2.0)' lhree llacillu's'.r1tp.

ii-roculatioir ol rhizobacteria isolates aild all the plates were iircr-ibated at i',roia tenrperarLtre for 7

Sit:ierctium rtt{'fsii anri poroent inhibitign rvas oalctilated by the follolling erliration (Whipps"

t9l{7,Raut arrd Hanrde, 2016).

Ri: ri irr I f,rr:r,r,t lt oi' Pat hog*n - R aij ia I gro rv 1]t o1'' F*t hog*tt

;r.loner (.Confr:rll + An{a.t'"r.lnis1

Inhi[r[t iun (0,,i,)'-' ,< I (X)

Radiai g,rou,th of Patltc.S,en alone

t-4. 
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triigure a1.t): Can'dbottn'd temnpl&te for standardiz:ttiom dunl cultint'e technique for nietifumgal

Itr secol:dal')/ screeiling, elflcient antagorristic Baciliu.t ^\)pp. were again er,,aluated fcrr

and WeLrster, t97l ) ,(n agar disc (5 iliir) rvas cut fi"onr an acrivelv erou,iiig (96 h) phi,topathogen"

center of the Petri plate. \Vhile, the r1-rizobacterial Bacillws isolates rvas inoci,ilated t0 mm awa),

tj"ort: rlre centre itt ()() tnnt Petri plate containirrg Kings 13 agar.'X'he resuitant distance rvas 20 nilir

in belw'oen pathogcln anctr antagr:nist in 90 mm Petri platc. Control platir w'as kept l,,,ithr:Lrt

inoculation ofl rlrizobactenia isolate. Ilach experiiirent rvas carried out in triplicates. Plates ivel"e

i-adial growlh of path,tgen with bacterial crilture and control and percent inhibitiou rvas calci-ilaied

b1' using. thc ti:r'rnuia (\&'hipps" 11)Ii7, Raur anel Hirrnr.J*. 201(r).

fr1 nf

Percent inhihition (%) ,,100

R1

!Vhei'e, Rt is radial gi"orvth [r5,1;.,* pathogen in the opposite directiorr of the antagonist ia

inliibition valiie).

?.5 IEl*mdif ica$irlll of'fllTiciem1 l)*:iItus, ,sytlt":

-ISt

Shri Sryru

PMIffiffiT
B u d d]ni sw ani liahavidvr tut o

n*-

r';3''-$*ry

tffiT*-ifltlffi,,
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Olgairized ir1,: Deptt. oi'Ilotall],, Der:,giri {-ioliege. ,,\ui.angahaC, \1,$

'l'he ellicier.t'. Bacillus.tpp.as nlicrobiological controI agent, obtainedfrolr scxeenii.lg \]/as

andbioctrremicalcharacteristics as rve1l as i 6s rRN,,\ seqLrencing. t6s rtrt]{A sequeircingof ciilture

"r'as 
*arrierJ CIu{ at Agharkar Research lnstirute (,{RI) Pune,i\,laharashtra.

"3"0 ft.esu!t and Biscussion:

IYith tlte recent tqtdate ctf-.,1g'icultt*'clJielct, it hcts ltecotne cr.1,.ttctr crear rha$ grrtu*t{nut i,s

qttalit\' cmd quaniih; ulise ia satisfi: the dentsnds a{ et,er-inu.ea.yin,q pol}ulcttioil. In thi.s cantexi

[he sttlt. Thts prac:lica hus lcd to ntt*t1; r'ntrre em,irttnrncn{ol prohlems !iko; i) Distut.hunt:e rf

likt hunttttts, anintd.s, bircl"r a:; w,el! cts' beneficictl s'oil microflol'ct. 'l"o colle up u'ith thi.r pt.rtlslewt cut

.for clficient control oiPht,topathogens cau-ring t{ificrcnt disectse to ,graundnut. in ctn ero"fi.iendfi,

il il Ll *i,\ t - (..{J'e r: I i y e tu a n nr) r "

3"1 trsntr:rtion of RhLtospheric Bttr:illtw sFtp.t

lt i,vas u'ell knotvtr tiict that rliizospheric lracteria rvere exceilerrt microhial crrntrr.rI agents

and,'lttlwobucter have been proved to be best in controiling the fr-rngal ,iiseases (Haiidelsiiraii and

Sjrabh" 199(r). Hhizosphere-resicJenl arrl.agnnisiic nricrr-rorg,ilrisrlls \!ere ideal nricrr-rhir-rlugical

e oi'itrol agents, as the rhizospl-iele provides tl-re frontline delense agair-ist soil borne phytopathogens.

[)uring pl'esetit rvor]<. the tlpical u'lr jte colonies rvere picked up individuallv anr1 transf'er"r^ed

crn nLrtritrnt agar slants.Total 189 rhizr:spheric Bur:i!/u,s spp. \\,ert. isr:lated from rFiizosphe rir: nii:hcs

of diflerent healthv plants. r[ilthe rliizospheric !]ctci!!u.r spp. \\ere tentarivelv name,i as ltltRt to

RR-R 1 ,$q during this rers*arctt to avoid cunllsion ancl ruaintirinei-l on Nu{riont agarslanls,

3"2 {n F/r#'o sr:r*enirrg {'or Fqrteru!i;1tr &ficrul-riolugicilI c***rol dge*ls:

,356 - \\w ,,L-J
'*'rr*g##,ffi:r+,,.;] 

/ ai,io!i!g*,u
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Hcld on 23tir & l'lih 1-)ecerlllr';r 2019

L)rgar:rized b',,: l)eptt. oil]otnnr,l)*r:giri {-loilege. Ar.ilangabed. !{ l

Iluripg lhe pninrarl, screenring t-or trrotential n:tcroiriologicaI cantroI agent, tfre entire lll9

T1e preselt studv shorvil that {Jatillus s1ry.RRR6, RIIR15, RRRl6, trtItRlB' RRE{l9, RRR20.

RRR26. RiT[T2(}" RRR3(}, RRRS], RRR33" RRR:J4. RRR.]6, RRR.]7, RRR:}It. RRR:i(]" RRR'10,

Rlt-tt4l, R.R.R.53 an.l Rlttr{.s7recovered from the eliffonent rhizospheric niche founci elfuctively

antagonistic againsi Sclettttitun rot-{sii, tire stenl rot pathogel: of groundnul ittvitl'o itl ctrntrast to

ofhcr ffrtr;l/lrdl' Jtrrl), isolatoel liorn varitrrts soLlrce: as shou'ri irr Tablc 1.0"

Tnble 3"i): fir trdff.o flrimnry Sereemimg fon &[icrobiological controi r\gemt Bnc'illus spp.

aganmst

S t' ! c r o { ittttt r',-rl6i i Sac:r:

Isolates of
[.tcrcillus spp.

imhibitio
n leve[s

lsolates of

spp.

f mhibitiom
Icvcls

Isolates of
Bscilkts
sp13.

lnhibiti*m
lcvets

)TRR i I RRR (;,1 Lr L' Lr I 1'? LI

KKK 
^,:

2 RF{R 6-{ ) RRR 1?8 t,

R.RR 3 1 Im.R 65 2 I}nn I?O 1

Y!fiB ,{ I ITTTR 67 1 R.RR 130 1

i RRR5 1 RRR 68 1 l{RR 131 I

R&-8 6 -1 .R.t1R.6!) 1 ilr:p i11 1

tltlR 7 1 RI1R 70 ') Rfi.f{ l3:'l "}

t'D !, I r {)
I

,) ir!!!l i'),1 2

HRR 9 I RRlt 72 1 RRR iJ5 (]

I RR"R 10 I 2 I}Qi? t -)u 0

: Dtr'I, I I. t\ttt\ I I 1 RR.F{7,.1
., R.R[r 137 i

i j ! t ! r I '\ ",
,,\ RRtr t.i8

,i

1-)OD I1 2 RF{R 7t'r ) RRR 13q 1

RI{I{ 14 I RIi.{n 1,10 1

r HS{K 15 .t rbrrtrr fo
1L[\1\ / O t ITTTR t+l U

TJ I.) LT I /I 3 H.IiR 79 1 RRR [,12 t]

i R[tR 17 l R [1[t ,$u x RR[t 143 r)

R.I{R 18 J I{R,R 81 2 RR.I{. 1,:tril 0

i RRR tq 3 R.RR.82 I
r!!rn l.i{ftftn !4, U

RRR 2O 3 RRR It.J 1 RRR 146 ()

; ilrin )1 1 t( t(t( s+
'x RRR 147 0

Drrr, a1
1 RI-{.[r 85

,1 RIq.R 1,,{8 0

RITR 23 l }iRR 80 iTRR I49 t,l

I r) !'r r1 1,1
1

DDD Q? 2 ItRR 1sil (l

\'-l
^hi,#--
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Held on 23lh & 24llr l!)ccerriircr 20 l!!
Orgar:ized b1,; Deptt. oi []otar.i1', l]eogiri Cotlege. ,{.ilranga'nad, .!t,S

{i,ac[r 11umben.is mrsan of tlel"ee t'eplicates" 0 "-.none, X= inehibititlnn zome

flfiIre ?() * lrlj ork,3- imhibitioll f,otlo 51 - 75 uh,o 4* imiiibitiom fl*118 7{1 -
1 "" 25 *h,X= iiehibitiom

1{l{} *h.

I) tl lt a;
1

;;;;;;-;;;
f(tr( ft tlo 1 nnn-i'5r 0

RR_R 2b -1 RI{.R 89 2 R[t-R. 1_s? 1

DDri aa R{i.R 90
,f DDN I ]:')

l\[\_t\ I JJ I
L)L)tJ 1Q ,) RRRgI r'r E'! lt I a ,{f\ftf! I -),+ I

RRR ?i) ") 2 R[tR r55 1

II-RR 30 J RIi.r{.93 2 L{RR 155 1

TTRR 3I 3 RRR q.l I r!ntrr t (?ltt\_t\ I J .r I

RRR "i2 ) RRIT 95 I RRR I58 2*^-^i*^*
K trt t1 r-1 -1 RRR 9ti 1 RIlR i5q

: l{tr{R 34 f nttR- 97 2 ItR.r{. 150 1

t{.[rR ]5 ,} RRR 98 t R.RR 161 1

3 RR[t 99 I RRR 162 Z

I RI1R 37 jt Rng" 00 1
nnn 1/a
l1 fttl" t o-1 1

: NDE 10. t\t\r\ -)(! _1 RR.R. 0t {-l 1

nttR 19
,3 itlrtt {l') irrDL i/-_{

f\[\I\ I UJ 2

RRR 4[) .) RItR () RR R I66 a

ttl(tr + I _1 RR-R. g4 1 RRI{ 157
I rrrrn ,i'a, t\I\It +Z

r! ri I_)r\.I\I\ {1{ 0 D tr|r, I /iot\[\t\ t uo I

RRR 4:J

R R R-44*-
l RRR (J()

,1 RRR i(:9 2

2 RRR t)7 1 RRR 170 0

i Ii"tri.R.{.-q I RRIT no
Lr t\ 2 RRI{ 't'7 

1
1

, 1\I\}\ +U I
nr!tr,1\_t\r\ 09 t

r! tr, r, ! -,,-! ,)

. LtL'Lt /l t
,t!\ t\ 1/

'I

1 til U RI{R r7.i l

, R-lR 48 l ITITR l1 1 .R.t-{.[1 174

fi.I{.R.,,r19 1
NDDl\l\r\ t') ') DDD I'7(l\t\t\ _t / -: 1

i )11'r i! Ca\: f\ltft -)U
,) 1", l-t I D

;;D

t-,

;;f- -
fj RIill l',i6 ',

RHR 51 1 x
,) N) D 111l\t\!\ t / /

a

tJ [-J [? q?
1 IIRIl 1q 1

n 
^ 

n 146t(ttt( t /6 0
! D[-]T-r (-1

_l
nnDt\.t\l\ l6 2 R{i.R t79 1
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While in secr:trriar'\i sict'*erlirlgr all rlrc lirtt'illttr,r7yr. i.e,r,t,hich f'orirtEi highi-l'*rltag.onisl ic:

cluririg i[;: primary'soreefling, $,r:rr: soleotircl and sr:reeneel again tvith S,::/srurlirun roli'\ii b.r'cliia]

culture nretlrod. (lut of'rhr--se ru,ent), lJacillu,s,i7.,7;., onl;, lJct<:ilitt,s,ry4:. RRRi5, iound highl;1,

(Photo lliate j.0) 'l'[rese l]acillus sp;;.F{.RRl5effectivelv lii[fling the gi"orvth of plir,topathogel,

,\r.:lurr,ttiurn ntlf,tii wltose pe:rc:*n1. irrlrihition was Ii7 5a.s sitttt'r'n in'l'ahl* 3.1

Tahle 3.1; Ira [,itro Secqrndar_v Screemins fon" ef{iclent &[icrq,r]:iolugical cuntrol Agemt,

frrt<.:illt,r.y,s7r,ry {'{f,tRt5 selec{ed durixrg prflrn$r1, sE:rrreminH ;rgnilts{ ,Sclerolitttrt rolJ.tii ilittt

{solates of
/Jucf/frus -s7:Jr.

Radiai growth of tlee

pathogcn im the opp*sitc
rli r*r:( [om *{' f hE:

amtagomist {a corntrol

value) $ttr (mme)

trt? is n"ndial gro*'th of'the
pathCIgcn im thc clirectiom

trs)wir rtls lhe *rrt*rtr;turis(, (* n

imhibition value) [t2{ mni}

EIo r"nn m +

inhihition {%)
tll'Sr{e*rIiu.t'tt
ra{{sii
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{Jrganizerl b1,: Deptt. oi. I}otait1,, Deogiri {-)oilege. ,4.iirangai:ad, Li,S
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Ji ;;;r.i#a!r 11

il r-.-*f*{11tl-- D .^ .:. t./,
,r-"..,-..-!ij-;::,! *.q
;ari,,Effirffi[{'lllllMi

.irwl]fficSBll

tlh+io X)I*tc 3.(l: - {w L''itro $irlcomelar',r, $creetting ufl Flil{ici*mt Bucilltt,v.r7rp. RR}{ 1 5

n g*i ms t^Scr/a r rs I it.r. nt r"o//s f iiEl tr) ual C ul t m re lVIe thottr

This resiilt u,as in con.elation with the resirlt obtairied by Chen el nl. OAiltL\. Similar

finriilg.s wer{*- ills(-} recr-rrded b-v- iile s1.ud,v cr,ltrlu*red [t1i Sotlto el */ (2004) u'here l:l,vc*lial g.rr.rn'1.h

oI',\it:l*:rolit.utx spp. was inhibited by applii'atiorr o1'frar:lllw ,spp. usinf tht) tlilal t:itltLirt: ieri:hniclue,

$inrilrr fiirclings lvere also slrorvlr b), 73or"'t,tr.t' ,suhtili,s u,hich reduced the gror,vth of ,\. ru{lsii

erl'li:c:livt:ly on PIiA rvhell corrrpareil w,it.h {.hu or-}ntrill ((g-1,'ser anel F*rr'*ira" 19EB) & alst: Lry

Conraslre ct s!., (20r4) where llacillus subtilis found effective in controlling Sc/croiium rolfi;ii bv

proil uc irr g, ll i<-ra.ctive col'rt pound.

Sliifa.,r.i/.. (1015) testerl a total of seven bio-coi-itrol agents for their effioacf in sirppnessing

nr.1,'celial grourth of S. rr;lfsiiin. vitt'o in dual culture assa-v. r\rnottg these sevell [lirr-ccrltil'ol agents

tr:stocl. B" strhtili,s C-1, B. anlvkt!it,Jrrc:fitt:iensBZ ancfl B, subtilis EPCO I lvereloLlnc] e{'i'e*tive in

iiihibiting the ntycelial grorvth of S rr,,lfli u'ith ruean l ercenrtage intrribition of 28. 2'i' ar:d 26

rrrsl-:t:r":tivol-r,,, Sirnilar iintling: wc)ri: also rctorclt:cl Lry R*!k*rnar i:l ul., (2C,18) whoro 3{} frut:iliut

sul:tilis isolates were screened itt t,in'o against Si. rutlfsii. Tlie isolates sl'icived differ"errt Ievels of

r"nS,oelial grolvth gz:9.fl,::1, p61 i;ent ftrllorveil b5, BS 30 { [ t .98 9n) ancl minimum inhibition of rnvc:e1ial

grcrvtfi 14,as ohsel"ved in case ol BS I ? i 1 t.98 Vi,i conrpared to tested isolate agairlst.\. rrtll'tii.

Whcp ail thosc results woro oc)rrrfiarod \,vith our results. r:ur lindings shonr,:d LltaL Btttillu,t'

s7ryr.ltRit15 significanrlv preventing nrlrcelial gro*'tir af Stlctotittw t'olf.rii in dtn! cultttre

recorded resi;lts fl(eyser and Ferreira, (1988)" CoilaEhe ct {t1.,l2A[,,r[),Shifaer sl., {'2015)Raikiimar

er a/^" (201$il.

3.i tretrmfiilcitIiom of B,rri'iillr-t rp,p. il{-RR.l5:

tOS rRNr\ sequencing and lrhyf oggri*,1c analysis identified ItRR l5 as Bacilltt's

l.lational Center for BiotechirologSr lnformation (1.lC[JI), LT.S. hiational Librarl'of lr{e*iiciiie8ti00

Rockville Piltr:. BerhesrJa futD, 20894 (iS,4 w'ith nccessiotl n{}. &ii\l7447i}tu.

ffi.h
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ffi't;tI:!{r lw.;l:rJ*rt't*i; "lrli';iir? 
ii{}

liiiiliTu$ rrErli,{ri,ir$ lilri'xt} i". fifl I$;f |i,

$ercrifu*'s s{rtilrh* $,1,di5d}. i:r'q}r,!r$ sltttrii f ii$

il.rr,li;r.- i';:b'ri.i)l,--,t,i, rirJrl il::", I ii'.i i

Siui,Lltrs rl*tflrlrujr'iv $rr;rs i'"frI{.i, i-}...i,'il$ |

#${itri*rri $l?{S$ril+rc., .!{i*rt l'i{ij"[: l$3j:iir

I]ft:ili;is liiir-n,$ir,r,::ii.fi.a ttffii,n S - lli
y'.!;:crii,l;l; {rli.},'kinJrirlffii:r,*u}$ firaiii i' lF;i Ji'r'r3'i

S;u:,ili*ru liii.irii#rl$i* Kfi:IrJ 1]fi r3 :llrffr"i: r*f,r"A iii

+,"iifii;
fi::{:l:*rrslx"; s*'l .lir*'lr iJ .$'d f

i"**---**-----"i

H'igerre J.{}:i}hylogenetic trce rtt l}.amJ,loliqlgJLtcit:n.\ st?'ititl RRt{i5 rvith closely related spccies

,1fter BLAST search r-rf ltis rltN,Asequefices.T'he *-rooistrilXr vnlues itre inttritatertr .ti $he brilnt:h

poimts.
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