AD VWA Jbw g (50)kond o,y sl ((Suijol 53 amj Jloe

Sclerotinia sclerotiorum due Hbs (G489 5 1,8 3l odlos (S wokwil I 55 g0 S T 39

'Vl demas 158157 (Suge (o8l e Loy ¢ Loy 485
Q‘ﬁ\ W3 LCJK o\i.i‘.é\: Léj)jw 60.\@\: céﬁ};al:f a}Jf -\
012l e8303US g3 5 b5 seT eliion Olajls 02 s cOlo S Ol O g (6555188 Dl 5 o ¢ Sl 25w,
hamidalizadeh@uijiroft.ac.ir :¢S 5z oy o3l e Lo e 1L J ghna

NV iy b F(Y) Ad-9A ALTA VAL TREY BT

o

IS g Joalse 31 oslinal sl oo 5Lt ahas 1 Calins QLS ge S ley Julye 5 Sclerotinia sclerotiorum - (s
Pl 4l Yt ol 3 Sl (Sole cal b o3k 3 ide sl (slaySTol ) 1SS skl i slags STL e
B glelis plerisn 5 (K55 s i (NS5 Dl s Gl 1 5 @Sl palls (gilulir Sl gyl 5
Al s o Ba24 ;Bal7 Bald Ba2db glaaw s 45 sls 0Lt Jolite CiS paya0 Laalde s ST 31w ) 5
Bal2a , Badc:Ba2ob (Bal7 Ballb Ba29c Ba2l slad i i3 LS 5 5 dudls 8l ool ade 5 530 S ,055L
5 Ba29c Ballb Ba21Bal7 (slacer (sl O pajT 53 53 S e dals 4l 7 )6 455 ) 31 (615 gine 5 b
5 RS g L 5 0005 J2alS dals 4 e (g5l sme 5 sba |, S sclerotiorum ZoB 3 (5L sl el 050 Bal4
Ba29b Bal7 Ballb Ba29C slad s k2 $51 5 )y 3590 8 slew 51 S 50550 sla )8 g5l Ol siew 55, w57
0Lt g ol gulss Ly S g L 5 4 556 Ba21y BalOb (Ba29C (glaalus 5 55 =T M5« 506 Ba24
rl e IS s (olss L WS 0 5T 5515 LS5 (S8 A5 o135k gl sl s Bl S 5l
i Las o ol 487 313 OLES I6STDNA 05 sl ($5lasy I 2857 53 330 laasltor (S50 olalid 3 5 555 S jla
Lysinibacillus  spp. .= sB. endophyticus 4B. licheniformisB. subtilis Bacillus cereus L;uuf
iyls jolams|

S5 s (K5 s 557 1 DS 5 S 5T SIS S0l

LS T ST a8 slacs ey o055 58 4o

L;uui})a}i)@tuui})ﬁb\.{wu»)JLAHQM‘
mal UL OT Sl 5 5 05 50 46 s O e ¢ oo bans
3 Sy o (gl la s el (s e
t,d,wﬁ,uﬁdﬂxduw.@wwuw
ek Il a0 1 Lao T 4 cdsS i oS ak
Jelse Ol Hs (Dhingra & Sinclair, 1995) aslu ) g
sseel 5 s Bacillus spp. slaw £ oJ 287 50
6&1}}.’%‘ J_:laa (3o L;LA&:}'}:JG.;:T c_&JJ }C}LEA

A ‘J:"S-;’)J—‘“ ‘&:l:‘.l—“'jgi‘-“ ¢l

)3@}@6&‘@‘;‘}}W}JJML~}MUJ5|

(S8 ol S (e slaadl alas 3l oslizal 55l

N asslan 5 SBT Lo 5 (555l Y guames p g5
5 OLT ol J,8 Sl s slge (RES L) o0 o
ol A5 Rl s (6l sl S Lags )l
33 o 3l Sl eslizul Lol .ol 65 S Y yuaome
352 540 (6L S5 ST OIS o ans 4w J b
a3 s .(Papavizas & Lewis, 1981) <ulos,yl
DS Sl Sl s G Ol e &5 sl sm J S
03,5 o Sler ey o3eS s alE sl S ey
(Gullino et al., 2003; Minuto et al., 2006) <!



e el Jl Ay ) 158 0l I (S pglewly (J S g (SS9 10l o 5 (LS A

Msle3T & sl o S (et sl 8
G o3 Gy Jels sy e aile) Wl esls Jlis!
oslr e LS 5 aLT e G rag) carlns ¢y 03
LT ey obTeul w)dsl il L Jals oS4l
O st )@l gn 1t s olT 57 bl opl
osba wie pSledkd GosTaer GladSE 4
VST L T3 W KGR TRT- S S F IR TR AP g WV
plil (Shoda, 2000) Isss s, el Bacillus spp.
WS il sl iz 4 L saS s
Slo e Fp e Al Gile el 5 Ol
08 05T der Sl bl glatisn 5 (So3p
3 Ol W5l s caalis g i GG
A e P PSPPSRI Jog Lo
51 & S sclerotiorum a8 .(Vos et al., 2011) .

s g Ol oils 257 s Sz 5 050 SUS

on)lJﬁU}»JQLBuJLL&QLM—\ JJJ.}

Dl a1 sl i 6 STL G5l shes,
Table 1. Details of sample collection sites to isolate
Bacillus spp. from cucumber rhizosphere.

Bacterial isolate Sample collection
sites
BalOb- Ba9c Bagher Abad
Ba5b Senus Company
Ba22- Ba23- Ba2%b- Ba29c- Halil-roud River

Bal7- Bal5 Ba2l- Bal6-Ba27  farms'
Ba20- Ba24- Ba28b- Bad- Blouk Road farms®

Ba25- Ba26
Bal4- Baba Dosari
Ba8a- Ba7 Gol Dasht
Ba3a Dalfard
Bal2a Jahad Abad
Ball Kheir Abad
Bal3 Tal Shiraz
Ba30 Airport Road
Ba31l Dam Road
Ba34 Band Sargji
&l&’&o o Q,.o}'
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Table 2 The primers were used to amplify a
segment of 16S rDNA of Bacillus isolates.

Primer Nucleotide sequence Leght
Name (5--3) (nt)
fD1 AGAGTTTGATCCTGGCTCAG 20
rD1 AAGGAGGTGATCCAGCC 17
Sl by ) g

Ballb Bal7 glaasi= wslles Ol Sl ax g L
& syl ;T Lyl 5,5 Ba29c , Ba29b (Ba24 Bal4 Ba2l
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Kimetal., 1997) L& L5l
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Table 2- Physiological and biochemical characteristics
of the isolates of Bacillus isolated from the
rhizosphere of cucumber.

Characteristics Ba Ba Ba Ba Ba Ba Ba Bacillus

14 10b 21 24 17 29c 29  spp.

Gram + + + + + + + +
reaction

Catalase + + + + + + + +
Starch + + + + + + + +
hydrolysis

Casein - + - + + + + +
hydrolysis

Levan + — - — b - — -
production

Lecithinase - + + + + + + +

Growth on + + + + + + + +
7% NaCl

.&)\{)u&}jcﬂ‘}c&xf)nﬁ)li)v\,)jL‘_}."‘SU2<+)
(+): Reaction, production or growth; (-): Lack of reaction,
production or growth.
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Isolates of Bacteria
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Fig. 1. Inhibition zone formation of bacterial isolates
in dual culture tests against S sclerotiorum. The
mean diameter of
treatments after analysis of variance were compared
using Duncan's multiple range test (P<0.05). The
columns with one common letter are not statistically
different.
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Fig. 4 Clear zone around the bacterial colonies
grown on skim milk agar culture medium shown

production of protease enzyme by BalOb, Ba24,
Ba29c, Ba29b and Bal7 isolates.
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Fig. 4. Electrophoresis of the PCR product of 16S
rDNA gen of bacterial isolates on 1.5% agarose gel.
M) DNA size marker, 1) Ba21, 2) Ba29c, 3) Bal0b,
4) Bal7, 5) Ba29b, 6) Badc, and 7) Bal2a
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Fig. 2. Effect of volatile compounds of Bacillus
isolates to prevent of S sclerotiorum growth. The
mean diameter of colony in different treatments after
andysis of variance were compared using Duncan's

multiple range test (P<0.05). The columns with one
common letter are not satisticaly different.
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Abstract

Sclerotinia sclerotiorum is an important plant pathogenic fungus. Biocontrol agents such as Bacillus spp.
are promising candidates to manage the disease caused by this fungus. In this study, we identified 63 isolates of
Bacillus spp. obtained from cucumber rhizosphere based on morphological, physiological and biochemical
characteristics. The antagonistic activity of the isolates against the fungal pathogen was evaluated using dual
culture method and the production of volatile metabolites. According to the obtained results, the isolates Bal?,
Ba24, Bal4 and Ba29b showed the most inhibitory effects against the pathogen in dual culture method. Volatile
metabalites of isolates Ba21, Ba29c, BalOb, Bal7, Ba29b, Ba9c and Bal2a, reduced the mycelial growth of the
pathogen by 87.14, 84.85, 83.42, 82.42, 79.14, 79.14 and 77.71%, respectively and had a significant difference
compared with the control. In the greenhouse trails, isolates Bal7, Ba21, BalOb, Ba29c and Bal4 decreased the
disease index of Sclerotinia stem rot, significantly. The isolates Ba29c, BalOb, Bal7, Ba29b, Ba24 were capable
to show protease enzyme activity. Results also showed that isolates Ba29c, BalOb and Ba21 were capable of
producing surfactin. Molecular identification of isolates with antagonistic activities against the fungal pathogen
by partial sequencing of 16S rDNA gene which amplificated with specific primers fD1 and rD1 was performed.
Based on this procedure, isolates showed high homology with Bacillus cereus, B. subtilis, B. licheniformis, B.
endophyticus and Lysinibacillus spp..
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