G(.L).gal.:f aolilad
)l/.:...u QS‘DL""] _\|)T Kasls

IPAY - 4 (F) YrY-Yen

I G )8 42 eS (L SL Somiy K iglem JAS
Cudowsl wgw 3l oolazwl b « Ralstonia solancearum
(98 4 oS olS ddlw 31 euilus Burkholderia cepacia
Gl g o8iuleyl Jasl & o

¥l e g e L

ketabchis@gmail.com .ol 1 3l s oDl 3BT ol&2015 el d-ls ¢ ALS ilids (5 law 05,5 (%)

LAVYRR VAL O JRR Ve PAY/Ve/YE 3l f 6

0 0uS>

ol Jole ol v.(:).e a8 sl 53,05 Soles Jele s ALS Gl solew sla 558G 31 Ralstonia solancearum
355 s S8l T 0l s (510 5 358 (3L s Cslad 5 o (53,05 Sl Ll o Aol Lo Ll 5
IR e 3 e 3 L;;Js a>4S 43l 3| Burkholderia cepacia S 351 (5 5Sb (6l Gz ol 3l o L5105
o (S35 a8 il ) b gl (680 e andllas cpl 53 AL o R solancearum p)y 53 6 5SG ol (J 55 5]
505 T Jlaz! s ST 31 o) o S ol (6,551 35lilianl (o & g0 3T 31 o3liianl b oLl 51 s 5 0k
B U5 2pe ST ClS T 53,0 530 58 a3 eslial b oyl il Jal o 55 (lalS Al ol s 36
B. cepacian « 3 458 Bl 3l oAbl Cud gl (Sl 4 gor S 4 5l GLES pleesdism sla Gpadl bt (23S
Lo el (sls CutS oo 55 Cdsoil (sl (8L b 4T (S5 5 a8 (slapdy L oKLl ul 8 s il o
S s Sl (6 5Ll (g WS Lol 55l sl e Sl Y =F/0 550> 55 s s R solanacearum (s ;S

A Al 4 G (S 458 sla s 55 g B iy A8l 5 deoyn £ s B (s le

N5 em J 28 bl sl (s ;S cRalstonia solanacearum, Burkholderia cepacia : g JS slko3lg

-

dodan
ol IS Jgmames duo 35 duo B (63 )90 53 o) Sl a8 Sl ﬁ;kﬁdu;,%wlsw;\d@ R. solanacearum
31 aS oy oslizud Sles ol 28 (6l e S 315 b 38 (6,51 5l esliad dsle 568U sla o, 5l 0585 .l

WryfVJ!)CM.%.'prwdjjfurﬁd)@@\dﬁéu&‘ff@TJ‘wL&»\ ch)boL.aJa‘u.bg..)j;ded?uCMﬁ‘}
363! .(Purnawati etal., 2014) il el HS jluw Ll 5 oo S ) James Jad slinly 53 SO 560 gm (sla 35, 5l eslinasl ol ol

Ol s sl 5 sobew @%ﬂgﬁﬁwisuw@‘);ifw&@pw&mf)gdﬁ Gk 3l Gl 455 ,a

YYy



TA S s Slle ol 3l b6 (58 dzeS (b STl (55 3 S Selem UuS

oilin ) (SO rbs James 53 W 0Ty 585 b 5 S ST Jolse 03505 3505 G2 b 3 (SO 5505w 6l sy i o2 5335
.(Ahoonmanesh, 2010) JiL o lea.» b olew d xS lpaS cl ola B9y 0p 5

S s ola (6 8L Clb sl gla (6 Sl Cub sl sl (6 S Sl eslanud (ke cpl (S50 sm IS G a5l SO
S (6L Cume (Schulz et al., 2006) LS 5505 oS @ Solud b ol aSul s Lls e  aLS sla Sl o
)QQJ'U‘LSL“LS};LW&)‘}‘&‘)J ol Qj@@b&y cagwq@jbo‘;j;ﬂ;ﬁu L;ng};qug;:éj.l}‘
eIl 53 Ol oo 1y e (6 S ol 31 (Sl sl 13 (6 S Camem bd Cud sl Sy s aBlus 15 o5 il Cand pla 3l
.(Bandara et al., 2006) C3L €3 gos0s ¢ JS Aile oS 2s 4S5 gla

R. 55 8L oyl M;tﬂwu w)ﬂjgﬁs;g-ﬁ;\ IV PR U T Y U N5 IR Cog -2 Oy I W T
.ubydﬁfﬁ&b;ﬁolj&qﬁﬁkﬁésf}:&b «solanacearum

o) 9 Slse

Ralstonia solanacearum )lwlos>*

Bl 53 (5la 53 S5, i 5 S Sy 5 (S3505 w2Vl b LS bl 31 (S S Sladal (55l ol (3Ll g
s 5§ ks Sy IS 50n 03 [0 yloms Loy omlans Jipd Ao 5| oy ol 5 5 S (95 s e T L5 L
5005 (S s 43 VU= YA (glos p3 i35 Vo Doy aboolo (onnilingn 3 83 3 (05 2 e T 3 585
slos j3 Sl EA-VY b CliS oo 03 S 0 i8S (TZO) L AS o5 o35 Jaes (555 o eDde pl (L) ) g
DA 5 OBl e oy Sy50 Koy S50 534S Koy 6t S 55l LBl (615 wgands 453 YI-YA

(Hayward, 1964) J_s S (53l

&b oles OLI*

b 3 54 (Deoe=0.1)  R. solanacearum () g~ iS5 2 oo o 55 Jho WV oA 5 Clale b (6 oS ¢ grnilons pun
o 4253 Y ¥ (glos 53 55,V 0 Ske a0 el GLLS s 03T oes (S5 3 S Dl sl eIl oy 5 b o3
v\;.l.::w.u.a M&ngfbjxwwbj\}wp‘/'—f'a C_',.g).b)}

0,0 4268 a8lwjl Cudg bl sl (535 (s3lwlaz *
436 0 Die r Sl 5 by S Do L) /YO ks L ISTL L5 4 e 185 (55 4 S (5 Bl il skt ol 4
4233 0 Sode & (o5 e o JENS (55 n 5503 (T 3 g b 580 5 Sl 438 0 oo 4y 35y oo DT s 5 oo
S Alodls Hl 3 5ok S g daoes (555 503555 i p ey 3 s @500 e 350 SES VS B8 S 15 LY 0gn 5
o 453V 7 Gles b 5k 5STI 5o sl FA-YY Do s Gl Jaoes iy a3 53 S s Sl o
Lses caBlu 3l ol o s (6 8L (ol jalls jshate s g la SIS 0%, 51 ey ((Purnawati et al., 2014) Lus e

.&Mo)\bwk;b)wQTLS_”LSJL.\SB-UfJSwJ,ZAA@BL{MJJ&JWLSLA@}\S)%JKT%}‘}}CM:S



AN S s Slle ol 3l b6 (58 dzeS (b STl (55 3 S Selem UuS

0 |z sla 5 5SL 5)laSS *

O 5 cupe Do GralesT s s g BT s 51 ) Joo) ¢l ¢ Vb 0oy oo 53 (6581 (eSS shate &
3 5 00l (IS5 553 STl 155w smdos a3 YY (5los 55 sl FA s &gl i osls S8 o 55 el sla (5 SL
s 53 5le (6les 53 5 Jlaesny s eslinnd ey U ba 4 gl .udulojﬁdjf&jlﬁwﬁamwléw\

.(Hasanzade, 2005) L& 5 |4

PEialosT byl 53 (SiaunisS LT Camols g3l *

e Lk 55 abo gt s g Jae T 53 5ol Sadedio 4B ¥ e b e S MSan b o (S5 458 55 I
L alo) o) eddlir Subslil (6 5SL O gamdbnsan 39,55 dbool> Glayds LBl S Sl 098 55 05 5 (Blo 2K (5
b 5l els JFaREN Y A B eV gl S (gl o35 0kl 4 3 ) 4S(ODg=1/00) CFU/ml \ » *lale
S 595 CusS Jases (555 9 45 (ODgo=1/00) CFU/mI \ + *clalé L R. solanacearum O sl sr “;;TJW Sleslizad b s
Lo Loy 53 5 B0dd 55 O grdloang 3ol S35 s 0oy 0 b 5 day 5 0 (S0 S sk b oS BT
Celu FA-Y Y L3S 5 dw ..Umdj‘@uﬂwc\?ﬁY/\(5‘.».5):34:5;)\}R.solanaceamm\{amc:.ibduw
G ABS bl 5 alalis S s bl G ST ()i 4 50 03,5 sboml 5 GLbI s etiylazl s a5 ols (S
0 AS D oo G s 4 s 60 A w3 03 s kb enged SL L s s (6% o b s (6,8 eIl 3l iy Ll sl
Slos b b 5SSl b (g 5m Ceelon 93 5 s ol onlal 3 Jaes (glod 55 Sl 53 B &gl Dpgams b Jod (g0 5 Al aise
et JS pl ol 5 Gus A S I ey 3590 s dla Isdoes Colr Y 51y 5 WG 0313 Sy s gndis 455 YA
15 (SEI33L B e 4 Sl 03,8 U5 4 (3150 b Codl 515 (SI3L I el gl 0y (5 ;S ) gia LTSl 035

(Purnawati et al., 2014) .l s |36 A& ) 51 Comilos s sl L oS

CunpS T (5la (5,55L lwliss *

L) (S5 5 b Slio 08 (65T S0y (s G53IS 554 0o 5 93IS Ky S ¢ JSC0) (3558590 Sla (S5 el

.(Garrity & George, 2006) J% plsil
boyis sl ssbol -

05 aie ST L L dir 0T 51 g 5 Sshelio oo s ¥ oikes Co JSpm 55 aids 53 ¢ ome (SO 5 45555y jsbate ol
Algam et al., ) L5l Ki DblS B al osls 51,3 (5w bl J28 (65, byl 5 Sl pladl 5l day LS 58 5 S

(2010
b, b cils -

ﬁ}?}fdufl{jcse)wng);\:\:\ﬁ,.,..v}gdal.:f;jscwb B &;)\éf»ﬁ).bcﬁllfg;@}

(Algam etal,, 2010) LKA e3ls 513 o la ¥ Ges )



e 2 oy Sl ol (bl (558 azeS (b S (5305 S S9dem U S
lo H/US S5 4 Ralstonia solanacearum il 5 b OIS augs -

S ad e 00 e b w5 (6 Sl Yo gllS e s (000 S b a8 558 el ‘O.&)gSL%DfO" e
A 0l gy Sy b b (IS 5 wilisl S a4 (ODgpo=1/00) CFU/mI \ + *clalé R, solanacearum (y g\ o gas
Cn.ﬁLi JU&;\ LAOTML:VJW‘j u;)bg M)J ?O—V' @}L}jww 4.?).) Y'—Yf stb)bjjjjéuo\-uf@\
.(Purnawati et al.,2014)

b IS 4 b < Lis Jls] -

Jzﬁjgfl?ﬂo. NYBE) Mﬁ.:.éb‘\'j?' 6\.&0&)&#@ c-ouA c(dﬁjj%‘)ou&@#M)th—ugwlﬂﬁ@)ﬁw.;
Oliwa et) Jdd Jie ol 4 |3 5 la QIS &y s 5 43 S 1 3 CFUMmI\ * % clale b s ST (g SL O onn gon
.@ﬁ)wwjjbjy@umM@K}\J@.(a].,2010

GRLS Lol 43 olS (s iy slo yasli xS 01l 5 duwloo -

ssbie cpl 4 A (6,8 o3l) R. solanacearum y giz> e 5 g 5 Ol sy sla s Li iy a3l de ol K
w;mﬁtw)\mg,.@q-.Jg“b_ft;ﬂﬁ;\xla\sﬁ&:}w”;wj‘Lau.udjla‘AJﬁCL&)U\Jg-aB}Lw;\OS
Lgxfo)'\..\lljjﬁlﬂc\g Mdjje)‘.)g“\.ﬁﬁjél.@b\U‘G)laC,.M})lJJ\W)CW)‘M’W)aJ;MJ«ijFTUQ)L
Soe a0l 2 (SCaS 35 (6 S 31 (g - b (335 Jltamas (5955 3l o3l L g o 85l Caad 5l 55 IS colS 2 5003
(Algam et al., 2010) & 555 o b S )3 wgmdiw az 3 50 les Loyl 53 395 98

ool Julei 5 41505 -

&iwg)bﬂ.}u’j@.}w WLSCJL UALM:‘J.: c)bgl'wl.gd\ Q%@W)J%)AQD)T@L”L)JQLA&LA)T%

b S 515 dglie 3y 00 SOl (gl arels iz (ge 3] ol e (Kl 508 b

o Zlpiwl 5o S lwlis*
93 ST ST s 2 3 g 45 A 3l s 035 (K03 458 LS w51 sl (5wl Dl gyamms )
SSL skl gl g0 ool as oLl R solanacearum s W}flﬂ Olps 4 4 g S 0l&eule 3T L) i

(V sd) A o313 el B. cepacia o)y Coalls s y3 QA b s sSIST (6 asld ¢ bl

obs 6L sl el s - Vg
Tablel. Results of bacteriology tests

Biological test Antagonist
Shape Straight rods
Gram stain +
Oxidase +
Moltility +
Gelatin liquifaction +

Catalase test -
Hidrolation starch -
Oxidation and fermentation (OF) -
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Figure 1. Association between seed treatment time with Burkholderia cepacia suspension and inhibition of the
antagonism on growth of Ralstonia solanacearum

(The meanings of the same letters do not have a significant difference in the Duncan test at 5% probability level)
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Table 2. Inhibition of the antagonism on growth of Ralstonia solanacearum under greenhouse conditions.

Treatment Inhibition zone diameter
Control 00.00+ 00.00 b
Pathogen+ Burkhplderia cepacia (90 minutes) 50.00+ 25.00 a
Pathogen+ Burkhplderia cepacia (60 minutes) 66.66+ 14.43 a
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* The meanings of the same letters in each column do not have a significant difference in the Duncan test at 5% probability level.
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Table 3. Growth promotion effect (GPE) of applying bacterial antagonists on tomato plants grown under
greenhouse conditions

Treatment Dry matter Fresh weight Plant height Root length
Disease control 0.42+0.07c 2.72+0.26d 12.50+2.17d 5.00+0.50d
Healthy control 0.038+0.09c 3.57+0.31c 14.50+0.50cd 5.66+0.57cd

Burkholderia cepacia 0.55+0.01b 5.06+0.48ab 21.66+2.08a 7.40+0.17ab
pathogen+ Burkholderia
) ) 0.5740.14b 4.03+1.9ab 17.50+2.29b 7.00+1.50ab
cepacia (60 minutes)
pathogen+ Burkholderia
0.62+0.03ab 5.10+0.36ab 15.66+0.57bc 5.56+0.81bc

cepacia (60 minutes)
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* The meanings of the same letters in each column do not have a significant difference in the Duncan test at 5% probability level.
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Abstract

Ralstonia solanacearum is the cause of tomato bacterial wilt. Under favorable
environmental conditions, it can cause rapid wilt and a lot of damage, and there is
no practical remedy for it. The aim of this study was to separate endophytic bacteria
B. cepacia from tomato stems of local cultivar and then to study the biocontrol effect
of this bacteria against the bacterial wilt of tomatoes.

In this study four endophytic bacteria from tomato stem were isolated. Then after
identification with bacteriology standard tests in order to investigation of their
antagonistic effect and also effect on the growth rate of the plant in vitro with seed
diffusion agar method were examined. Result of biochemical tests showed that all of
endophytic bacteria which isolated from tomato stem were B. cepacia. In in vitro
condition on the seed with B. cepacia bacteria in medium containing R.
solanacearum bacteria showed the formation of 2- to-4.5 -mm haloes. In greenhouse
conditions, these bacteria caused a suppression of the disease by about 60% and a
significant increase in tomato plants, and a significant difference with the control
was observed.

Keywords: Ralstonia solanacearum, Burkholderia cepacia, Endophytic bacteria,
Biological control
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