[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

VAN Jlgr / Jogl ojled / gt Mor [ g il 5 (55,9158 058 5 p oo

Pseudomonas syringae g.s.! uf.xs; sl 05 L S o)

Bl o155 S il

sl

=N
95 Jolbd 555l ool [Shs as o ASly g (5103 oS Ol o il (g1l 45 Sl oLS S Loy S Pseudomonas syringae s 5t
oS ilsp (Slo e 43 g S g g 40 s g 45" ol Dl js oS (5 Sy Jolo Sigpp ot Al po il poilea] l s
STy i 55 gt 457 2l Spely el 35 Ol pon 43 oL 2138 (locaand 53 (55l 25T pgd oo g o by o) A2l o
«(hypersensitive reaction and athogenicity) hrp il  o/js bow slod) J,:l:‘ (K] alo- yo) s L 545 I 2l

Psendomonas <.yl il>, ,5  (agressivity) agress , (disease specificity) dsp . (coronatine)cor . (ice nucleation) ice
S plowil Sy g il iy 50 (5,5l gl il Coma o jealys anfll SIS S s 2050 RS sS oL o syringae
Jgtns 33)cOF 4 P. 5. pV. phaseolicola . P. s. pv. syringae .P.s. pv. tomato ;5 hrp slod; [ a5 ofs OLE CJLJ
I g0 (glbdey e sl (555 50 Moot b 3 Slyjon obS 13 (6 55l K] O gl 3 2S™ ) plita 4 P. 5. V. 1OMAI0 43 (oS 53 57
ot i 305 0 5ol 5 5 ot Ut O ¢ (S 5 4l sty ) lajis polod 43 [y ok o phiomy slods)dz b 4uglia ss cOT o hIP
Keiolg) O ol 0 jralsd ey (5913 500 Al 4 gn 545 oy slaghiz 5 Olge slagliz LASD 5 agress «ice (slod)
o T olige 4 iy (slotslle o (5ol sine gl o_,fc-.a invitro Lyl o .Axli oLS 5 P. 5. pv. syringae 5,51
in Lyt js P syringae glodlise sbj 255 puo S oy i 3 K odalia g K gy alKod 53 (o5 pun S Daona
bl o (555 g ok Jolize H S 50 o oy (Slatller 4 Coiplanta

¢hrp olwd; Cumisl . pv. phaseolicola . pv. syringae « Pseudomonas syringae pv. tomato “,5;,54,» 4S5 (g MIS slaelly
il conez pialis (5liy 5

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

NS ol&zils (65 aLES 0 dSiils ( (K 55elS skl )

AAR


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

‘a;jy;; sy P.os pv. maculicola slbaalas st ’L.ijis
Restriction Fragment Length) RFLP 3JLST . wleas Sl
3 p33523 5 35 SLn03 4 sl GL23 (Polymorphysis
Slads ol Clis ;850K b gols e sk 4 el
SoS P. 5. PV. £0Mat0 Caeg) O gl 58 ol 331 4 505 S
V) ales e
S .1_:5)3.6:;5_,}4 P. syringae sl )l5 5L 51 &5

"'\_;J.'féir‘é"a@‘gz’.-’_}.’c’)lf‘\P.')D)Jbg.j.bb_?u,a45

23 ¢ bl ol e ates LSS (Bl )3 0500 68U
oS slacil s s (6 58U 45 355 a5 ok ol
s Erwinia herbicola ,s (ice) 4z Mo slad les a )
9 Gl (Vo) cil ous 5,158 5.5 P fluorescence
S5 S beelyina Vel 4 g 05 (14) OLKea
B3 53 JLad 25 4 kel (3husny 1y LinBis s Ll n
5950 50 3 sl Uy ls el S slad sl s iy 4
P l—a e ba 1, JL_abj (Mutagenesis)
S8 55 45 Wles gas plulid P. syringae pv. syringae
(dsp) (soloait (oo by LadsS ol )l Jids (g )low
o= E. amylovora > dsp (s_a0b 50 .55 S L;)Ll_ffl_}
Sl ey s (Y1) OLKon 5 555500l ot Lol
slaaliz (6305 Jled Tns O geil 5 51 eslizal b 5 (5356 50
P.s 551, (path) s,ley 5 (agress) oxlg—s 5 dsp OU e
iy, 5 olilne Wd s Al S (s, pV. syringae
4S «P. 5. pv. syringae glaalu> oS L5 S 5,15 (Vo)
J_:J}:&_Lﬁtgcﬁ.al‘;&u,u)bb@m;@I bl
Ol 208 4 oL S (e 53 08l 5 1S 5l e
Lgled SaS (5 50 Syl
chrp sl sl 03 51 (5 Ll Jaassy cpl 5
< 2l 05

5248 5 path 5 agress « ice «sp «or

A3 5wy P syringae

WA Sl / ol osled / @t Mo/ pamb wilin 5 (55,055 053 5 pole

dadle
oo 4y 4 olS 5 (S Jolize SBT3 28 g L
L0j 5l 258 J a8 o QB O s 4 a5 5L
O3 gl 5 G Ll 2zl i 53 hrp (stadls 4o .ol hrp ¢l &
s  hrp O axks gla JI 5 |55 5 (Transposon) TnS
e 355 (GLaOlsme 53 A5 ped B (L0 4o T e
dobe Lags ;8L 5t (5 oo hrp slad) L les 5 (golen
cJU_=5 oS E chrysanthemi 5 Erwinia caratovora
B ol G5 STy Vyane 5wy Sl
Brp (sLads o o lulid 55 (S jod Al (Glockalin
o523 4 i p S ALS slis e slas SU 5 ol o
lad Llodd LS P syringae g )ls 5 i 5o
«Xzen 135,kem a8 &S < P. putida 4 P. flurescence ;> hrp
hrp la03 P. syringae ;3 (1) Lleais slubs Jl= 4 b
Ralostonia ;> 5 (s3l—shS LY LY s el SO o
Yo 5l G o3l s A UL S s solanacearum
(18) OLLSen 5 s—ile sla jim g5y (£) Usyls 1,3 5LlS
(EPiphytic) Casigl O gl 58 55 BIp (gLad3 S ol oL
LS 0 (5,9 0 P. syringae

oSt 53 QLS (gl s 4158 S e sl pe AS 5
39,5 Mo sl SU plisoban 23 g GlapmslSa
G35 53 LS S 55 ol 3429 b .l P. syringae dle
S 55 il odls Sl P osyringae Ll g 5l
P. s pv. a5 55,08 slnsyl 55 (Coronatine) 5055 S
b S 5 Sy ool S ol el d jask in tomato
P. s pv. glaagli 5l ool oliss 5 ol olansd
Aolas e d s 1 ol e P. 5. pv. glycinea s maculicola
sl 5 1t 59390505 5 ol s 5 S i
Sk 5 amaty; M5 5 nsian SBodE 13 by e
P sl 1 55U S 8 Bl s sl e
A4S (5La03 48 oh 0L (1) OlKen 5 L g sl o
A0 8 GSLAS T aadad S 0 45 565 S A euS

Yy,


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

Pseudomonas syringae i) S5 55 156 ke 05 S 3l gy

2 6L o ¥ x V" (6 SU 0 g il g 51 2 S
e O 5l aals gl A ools 1,3 055 (55 A ke
S S LS s L SU il i eolizd O 2

255 plonil B8 Ll b o

L AL Joled 5 g5k luor

S Js 93 Bl b S e S apalS e
Sl e G S kol 15 0 e Szl
o S sS aalS O 1 g o3 8 L1 05 2 hae
WIS Sty S JoH13 5o Sty Sl S, s
e pekee G Olsn B 05 2 e OF s 41 6LS 0l
3 Al s e 00 Ulse 43 235 8 Sl g S G
A 03 7y See 00 (5 pome (M King B Lo (53,
SIS a3 S (S)sb 4 kd S iSO ST S g B
S o (8l b o313 13 55 pes S0 23, 6 5ol o luae
5 5 5 g SE awolS e sl s (O1S5) ol ot
53 30,8 Bl a3 YV (gles 3 5 slackas o80T s
iy s SLa IS el VY 5 oy 5 i S 515, 50 ,SC
330 s g s 8 Joled RS 558 5 00 S

100) 4 eslizad o5 Jgn b 5 obS )3 (6,8L Comanr Ol
N=XVD.20
N = ol o 55 68 b sl
X=chle a0 il Joled 5550 gla 28 jlas
D=, st
V=i 6358 Smadly S 3 ol 4 oS (5 ke Ol o

Pseudomonas —ilisw glaanlisr 4d) Sods penss

in vitro k) % 5 syringae

P. 5. pv. 8 se by sladaslr Al govs S (4l
sKing B GL—A CiS Jass (g3, invitro Ll 5 s tomato
SY 33 A A S eslind o Sl g oK 5l My
Ay S T 7 Sen VO Lo Vot s 0y

AR

e gy g ol
S S s S (Cannery 1ow) 558 S anjly oy ol 52
Pseudomonas syringae pv. tomato S\ 4y el
ose 4 (o BS 5l An cab S 15 sl 550 AL e
2 4B oy Do 4 (S5 par 58 (sla )y e S sieds
sodd (Siedd (IS a0 /1) e S S s J gl
9 St O3 s ptaie OT L (4235 V0 5k 2) DL 4o s
S 55 g i Slo SLadelS (g, 5 ldS el 4

L § i aiBs T Sl 4 ek g5 ) D S

s b (K S gyl g (I Sy Siube
ol oS
B eslaul sy e Jags opl 55 S plaglie LSL”‘,;}U
UL < YRS STV SR R PRERYSPU R I PRESSTRCR K
2 Crlu 33 Sids 4 OUE Kl 5 ok Jgieds
s 03 65U I Vo B (6,8 0 el s
s JELS (655 0ded 5 iagle 5y s kS o0l 13
ool g oSy J+s 5o K3 s 5 ok SLhS 09 e
el oy same (ol B0 x Vsl ) il by ir
i Jyows U B Sl iy it oy i S S
28 w51 2 VY Jlagl g SO a3 g 0dd o sb e
630 S S edd ginle sla)ds dlel o Gl )
ey a5 4B S 5 At 2y gl g
JEYT PETUNPLVITH YR S LIDINIE U PRHE-FIRLM LOVPY
Yo > (Germinator) 34 ls oK 53 LassHy (SO
233,85 Al a5 VA (sl \Y) 555 5 o1 8 Sle 4o
win gz Do 4y Ao )3 0 e Cusb 5 deela V) 3
RER IR

am s Yo gles po abelS Lyl s 5o S S, sl
S b S plasil da o A s S sby 951, 8 L
Sl & fohe S abols 4 Jsb (55 9 Ol sS
Ve e 3 et 3oyl ISl Ay iy bl S S,


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

WA Slgr/ Jof ejledi / o2 Mor [ e il 5 (5305128 055 5 ¢ 5o

by 58 4 gbalaz b Shy N dder

&

b S

ald

&) OLer 5 s

(\V) ﬁ})h}}mj\ﬁ

) }ij)uj)mju

OF) 50k 5 goile
(\Y'>Ji_}_)uj_}~ub

() 5250l 5 pile

jl ok |J.>-JM .‘o‘}: ‘_ff.’-" gl
Lycopersicom esculentum
AY+V :Tns:hrp -

AY:Y :: Tns: hrp
AY+V :: Tns: cor

coronatin « AY+V o 535 5l 5LskS ¥« PLARFI O asksd (551>~

Sedd e iy sl
Pyrus communis
Y+YV-YV :: Tns: hrp

Y+ YV-YV :: Tns: ice, Km'
Y+ YV-YV = Tny: path, Km"

Y+YV=YV = Tns: agress, Km"

P.s. pv. tomato
AY Y

AY A

AY+9
DC3118
DC3118(pEC-18)

P. 5. pv. syringae
YeYV-YV

A=Y
04-Y0
$0-Y0

L0—ELA

P. 5. pv. phaseolicola

OY) 5ol 5 suile 5ok Mo i g sl AYA4
Phaseolus vulgaris
OF) 555l 5 suils AYA4 = Tns: hrp AY\E
olel STy L el YE 0, 51 (680 O gpmilin g 29 Sea TY s

o (6 i Sois 3 68 la IS ol Sl ey
A s golzel v LS 4 olS e 5o (68U glad sk
A3 508 (V) sl 0 o5l ey a1 Gslily 555
S 5 s 0 g3l da s L il s S 5500 5
i O350 dhes 4 Sl STy A e 03l Gals
3L Sile aslie (gl (0) SSls O 5a50 5 b S e JLSs

ol Jas 4 oslizad Ll (o S

P. syringae s, ,—5 slalxd R U s ol 5

oo i 51 2 a2 s 53 6,80 sk V x 10 il
RPN SN G WPV R AT TS KL I S - P SPE W
aKLw)CHJj_L.uﬁEZLi:SJJJ)}b\"Qm
IRUPY QNI gy 0+ N3 A CRPPRCNIE [f Jy{ PRRIY. v pw
35 ;8 55 S8 e S LUS L (6 SL S (5,801l
SSle gl O pme 4 Cel W Gl 4y IS 55 5 0y Csles
e b ad Jlo,l bl bl 4 ol oKans bu s
5 A Al e bzt glaaliz kel s 4 gla e
<ol S a3, , (Fxponential phase) eu,l S 4 o

43,5 asie (Stationary phase)

Yyy


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

Pseudomonas syringae  jis) S5 55 1505 \ew 05 Lz A1 i)

055w ad> 10 Olj e 5 5 King B S Lases 1 S
A Kl 50590 Coslen YW B A Cilises slaasli s
S S dyd S /00 sl s 4y e
SR 45,8 e 48 (65 b 4l s 4 A Sl
I3 B 3 g2y DU ge 5 (pimy St o (5ol one
2 S0 bd s iy o 6,50 Ths 0l el 5 00t
a5 aS Sylize claml,l .ol invitro Lyl %
OB ge ladslaar Ad;y o oS 3l 0L (s (6,50 5lul Cilzses
ol 5 51 a5l gl s )5 ks laasylis

.J)LJJ S48 Ls)‘.)‘.;.«u CJJLE

P. 5. PV. O gpmml 5208 rj':.al_:.g..s 23 55U 9,8 S 5 SE

A N pas g8 53 tomato
preliod (S5 9SS par 58 lasdy Sianbe 5l e
sk At Olpe 50l d Sianle oS 55 (6 S Coranr
P 538 1 ) 2 350 a0alS 5 5l gy OLaLS
Sl P. 5. pv. tomato idzzea gladylie= o5 505 055 &l 4
GOt 45,8 ek 48 (55 -b 4 g Sl Corax
La s 035 4y 5l G s 55 odalin T o (6l sinn
Sl Comax s (2S5l dny Sy, 4 Ly
$4S 1 5) DC3TIB(PEC-18) Ob 5o 4l s AT+ 2y
sLaml iy 33 45 (glaylr) DC31I8 i Uy (oS 5
23 el ls e M gLl S 51 (045 S
oS 53 ity 4 LS W 5 S 5 izl 55 e S Slaglutr
Ot 500 Y 51 oy 45 S5k 4 s g 55 S e oS
22 Ak 53 AL gl VX V51 2y T e
A5 4y )3L5 S DC3118 OB e ol Curor dwy LS
sk il ) 5 e ) ) e 3 050 eSS
S P AP g LB aS 5y glealir I 2eS (gl one
S35 (55, DC3LIB 050 alir ey Ol e L33
Olsems el 2525 b g ol 53 (6 SL w01 Vo7 L,
3 Soml DC3118(PEC-18) 5, DC3118 slaalixr Counes

Yy

ot 8 S5 s 5 350 LS 53 (golen sl 51
g e Gl ol £55 4 a2 Lo lad

A5 P.os. pv. tomato s Ol sie 4y e S 5 A5 N
Laladge o5l S

slawl (gl 45 (Secretion type II)( 93 § 9 (P s ¥
Gl (355 Sl olamsl 5 ol ol S 55 (5less (2DMe
e ) el (69 8 OLisn b 5 pslie OLALS )
i IS 5 Silee, B (lad) Aoy 44 (el 5

sl bt ST e 0 g0 g oS placd ple gl X
Sty pula QLS 55 (oo wdhe 3wl )3 J 5 o

.-UJ])

invitro k) b 55 Loy 9 OU g0 gladylder by dulie
ooy 53 mle ©oS b ome (5, (5,51 lad sl A2
Jyto oS DS alom o (Bl i35 5 Jol i ol o Sl sy
M, ;King B c,_J.SJa_?u@_ia_,wwfwlom
o o ol 53 48 a8 Al Al o (G ol sl
st A e ol Al 1y i 2 ST oS (olad sl
o o (o)l 13 Al dlom e gl 5 058 > e (sl
AL slad sl )55 JEor o ol 5 S ol 12,
P Ciliee slaaglior A3, Al o Shio S Lo (o3
o5 S Yol 03 p Slsm o8 alow s 4 syringae
(Lag phase)d;&.ﬂ ad> e Olay s 5 iSTas 5 J3los
Al (5,0l

»King B oiS booe (g5, 055w a6 Obej Sk

CCwd A e L S 5 Sl Y Laalu aes

P. 5. pv.tomato gl /Y40 oy Cilisee glawlar s okal
< P. 5. pv.phaseolicola (g, +/\+V 5 (Yo YV=YV &ld>)
il 352 5 (513 pan sl 43_,.?@» L@T&gdc.@ﬁ
S 03 G e DL O ge 5 iy sl

' WSS 5 gy ASTus

Mgg_ﬁhng,gmaéhqlku)uﬂ


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

WA Slg 7 Jsl aobad / ot lor /1 auck malin 5 (5305188 0538 5 p ke

[ ey B0
‘ —#—DC3118 (pEC-18)
=g DCI3118

(W 7 cfu) Pl
[e-]

0 5 10 15 20

SudS 3 g gy

06 g0 s DC3118toxin" O g AY*Y wli>- Pseudomonas syringae pv. 1omato saalds cumes Sealys ) 0,15
S 58 458518 (3 03 DC3118(pEC-18)toxin*

aS Jlo s a5l g el °)'J_,£’3*-‘5JJJ Vo sl m
odalle (6 lay @D IR Tt ol Siale olals Ls s
s 5
Lobrp Ol glaaliar e piuliys )
A CnS Ol oo eyl oS by Ol 0 Lo slaalie
21 0L Ly laglir ¢ 8L glad gl SLS 015
(S oy 5o & x Vob 3 fefi) Llos gas oder 395 e
i) hm s Sl Camenr da)ds 035 Sl Sl
a0 ay Oy, B 59,10 5l ey P.s. pv. fomato (AY+A
Ak 5> 68U Jgha ¥ x VY Dl 4 (om0
P.s. 5 P.s. pv.syringae iz glaalis 5wl 158
=S Oyl gy w:.,_)l_fl J_3,; ad> . G pv. phaseolicola
ok oS (95 ATV o) ol5s len 4l 5l S5mly
Cmprazr Ol e (ol Ul Ao o 4 Odoos ) gy (Js 252
Ol jeme 2333 g0 DSy Sl s oo by Slaiylir
ssb 4 olLE 3P s pv. tomato O6 se Saaldr Counex
Oljms 45 () 5k 4 0 0 sy Sladslr 51 a8 Ls;bua'u
e Culd Al 4 Oy Sl oy OLS 0 Slaglar Coma

(Y 0 85) dmny 2d s 55 (6,8L Jakow ¥

(\ o)KJ) S LS":”"-’ 4._a_|.i.>-
sl Lodd Sjale LS 51 el ek copl o 03555
cdb-rﬁ‘hbﬁylsjjﬁ)‘.g-bi})\r )lu.%LAY'V
DC3118(pEC- 5 DC3118 slaaslir b ok jijasls 9lalS

.J.oJ.cho.l.vJLMfJ.gLSJ)@Jﬁdh&&ilbr&)qls)

s P. 5. pv.syringae ( P. s. pv. fomato hrp slad§ S &

! G O gul 3205 45 P. 5. pv. phaseolicola
23 pels 5 QLS Job 3, hrp sbad) a8 s 1
sy b 8 3 el 50 Comenr 0 a0k OLLS
g a5 VY Sde b wodd G5l OLalS b
hrp OL5 40 slrasli= 5 P. s pv. bh'aseolicola sladlo
P. 5. AN\ 4 P.s. pv. tomato 31 AY+4 5 AY:A glaaios)
PRI L (sl mime sl (gLl J_la., ;51 (pv. syringae
ol Lo sabe OLalS sk ud) e e izilas
Sk ol 5429 b 35 2eS P.s. pv. syringae i
s 4 Pos py.tomato iy alde Lol Sasle OlalS
@3l Jled 3 g odd J5nle QAL s 5l 2eS (5)l3 pme

P. 5. pv.tomato iy sbalda b odd Siak LS

YYL


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

Pseudomonas syringae Sl (X3 53 15085k 35 Lo My

9
——8207

g . I —=202737
3 I —A— 8219
37 ~%—8214
5 ~¥— 8209
%6 - ~e— 8208
= % —+—§8-1

5 b

4 1 ; : I T
0 5 10 15 20
BT N ERTY
P.s. pv. (Y+YV-YV wlu) Pseudomonas syringae pv. tomato (AY+V 4le-) =y sals Cunes &:_A:.i; Yo ,K

b azm oS s AYVE 5 AA-Y AYSA s 5 4 gl hrp sWiolise o P s, pv. phaseolicola (AY\A 4lA>-) syringae

9

i ——8207
“-7;1- ] i —.—2027-37
::5 ; —#—89.42 agress
57 —%—56.43 dsp
\:;]‘ —#—59.35 ice

:Ir —®—88-1 hrp

Jh s ey gy

Obge cpldr ol GO o 5 P. 5. pV. syringae (Y+YV-YV 4l4r) P s. pv. tomato (AY+V alas) Coptozr WSaaliss ¥ o, K

SN 4S5 (0-4Y aldor) dSp O ge y (AA-£Y 4la>) agress oG g0 (08-Y0 aylux)ice OUgo ((AA-Y 4la>) hrp
O IS e 65 55,5 ke L3 55 3 Laglu Oy b oS ) P 5. pv. syringae e b
SN e S

S99 Sl 55 Sy Lzl 5 o)l gan g i yol 5
(Disease Specific) dsp o e ol diules A5 05 55 S,
Solm @2 Lo gy o6 diien S5 ladlise LkS odals  p g PV. syringae iy aldor 355055 e > hslas
agress el as Ladlise ol S W5 S 0y e g, Lol s &
J._;Jﬁ JDL_; t«,.j Y u._u_l.bul:y ‘fl"“"}"" T ) eJ.:.AL (rJ-LP) u,_,')kf g_fj__y » as @&A ;g)Ujﬁ LSLGA._:_IJP- u‘.' )l Lﬁ’.J"

Loled (55lan 2o slaul DS ol s sLS 5ss) I ry A3 05 3ol |y S5 liza R ATt Sy V]

Yo


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

b Ay b e el ol (g5, (5 S Ol S £ 2
SOt g 56 oo 50 035 gz S ey AlolBD - olS
2 Gos i Jols K Olge ahrp sla0j .23 55 15 hrp
g gp e oS 53 (6L 035 05lS 5 1SS
btz 30 03 L BDLR0S e S8 75 S 0K 2as5
54 V) Pseudomonas syringae g\ — olS 5 5 ,SL Jshu
s (") Xanthomonas ~ compestris pv. vesicatoria (A
SISl 555 b Lled gos U (V) Erwinia amylovora
15 4 65 O gl g Gap 55 ol 2 OS85 0
Sl sl 5 6,50 sladbu 35 5 S 5 glacily
DU ge Slanlior A3 ool oS a1 Jul 5 3 A3l e
OF 3 5 edylad o35 ooy 4 oS e 5> izl 5 harp
i) 2S5 (51 (o 3 Uop) e Jal 3 68 e
Lo a1 S 35 e Blinad (or 0 g2 el 6 S
OLE 3,0y 5 6 S as, sl Js Y 5SS onl sl hip
S Ay i S 4 (LS Sl ik o L3
Al o2 6

S5 4 S A S e ol plasil Gla o 2 52
~P.os pv. phaseblicola 9 P. 5. pv. syringae s\l 5554
ios idd inle (K e ) 555 Olype b oS
P. 5. pv.) LS5 doy anldsr Ol Oles 4 Ll
e 4S ol o 3 ol Al o 5SS oS ol 5> (tomato
655 e (S S (Sa) s sl L5 2SS 8
‘-&7};«5 sy 4ok 5o A3y JAL 5 Lol (le el
oS )5 4o 5 Oljee ol L 4z Brp OG5 byl 35 5
s iy gl 3 2 S0 U3 6 o Dl 4 Ol S
Gl BID (05 e &8 LS o 35 1) 48, (il 0kal
LS S5 4 5 Ol oS G 4 (5 S Sad g 255
| el (53378 IS Dsee b

P. s, pV. ol3soben 53 polaz b 4 &S dsp O5
eSS Gl ey g K 4y s 2B S (g3, syringae
dsp Ol ge slaaglr A3k p3Y (K3 8 505 S o

WA Slgr 7 dil osleds /i dlor [ pre galin 5 (5505188 055 5 psle

ice L a0 po L3 sdeal S (Cipist (5hes,lew) path’
s S5 sl 31,8 ol az 53 =0 (glas 55 izl 55 o5
oS Lo g ,ol3 LOL g0 oyl dad (L5 J;,:..«)alagiﬁ &
oS Sy Ol 4 S5 e s iglad 0505 1) S5 par S
e P. s pv. syringae gaalir ol sl 0l 2o
P. 5. pv. syringae i3 3 OG g ladlior den 355 o0
S o3k an iy 1y K par S olS 05 S oS Ol s
L5 a5 oaltin LT o (ol sinn D1 €55
503 SLadli e 5l S (Gulo e ysb a hrp OB e 4l
A 0,15) 3405 0308 1) S5 e 58

s Al b e AU Lt 5l S =
st e b oS e K e S L izl (S pen S
LAd LDy b s s 0k Sake Pos. pv. fomato
L ol 393 Ly L 055,55 HulS 0Ll ol 2t
gt 23 A3 0d 55,55 )l 45 e K S
3 osliud 3550 olS Jsbo L) 5 (6,5 Conerr gyl
Az 8

%

Cass )

P. s pv. janle ;3 50 45 das e 0Lty opl s
u'.’.‘)LS)L“‘:‘ C)L:SJS ‘L>‘<’J'M"}§ U"'Lw} 421)‘} 9 tomato

-L;)t_«gﬁw;w)gotjjd,fu_diu;a,;t,;ufq

Lo Jor 2l

3 S 2555 0 6 SL b e (S 5 A5
dolad o S8 olS A o d)'Azi-lj oS 2 03.ad 03208
e Dl 5 ol S5 0Lt 4 B e 2S5
oS plalr ail # ke Poos. pv. fomato slaaiu
A5 oS 53 g 535 S A S
golen slaaslir D‘P a5 tuted Golew (Do 5 59,5
A o ges

Sz a5 Celhp gl 53 O glise sl

3 o Sy hrp La0s 3 ad pliolen 58 OU e

m


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

Pseudomonas syringae sl 353 50 136 ks 05 Ko S w2

Olasee b 5 Oljme oS (595 S SL O el IS (52 03 5550
S BID 06 5o (slatshor O 5ol 5205 p5als and (555 2
2o 0338 gz S ey ool iy Sl 51 Sl
255 4555 ol Ol e ok el (Gla gy 1 S S 2
23 3 5-d o AS P (SLad) iy 4y 45 (S50 50 45 5505
O g 3535 (51,245 oS 5 (55 Sl Jlima b S5
B e )l Sl el (6555 ol (655 5 S ot
2% A S5e 6 SL arleS Olyee 5o oS glac b un)
AL LS 5o aS hp (sLad) slacled as gy b anylie

MLJ‘))}?‘JJ‘S}TASC»\:AA‘)‘ ‘J"")Ll;d‘

P. s psjs—asS S35 05 b Joee 55 This PSS
2% ol =D slael ay 535 (el s 4 pv. syringae
g L;g%

L il (565 3 5l ol cnlice 06 e (slagli
RS Sl e iR 05 (ol by L2 GlE gl il
A A s —p olS alen sla s 038 055 5 5,5
5 03,5 S (09D o 5 Uiy i 35 b sy
(IS GLaS 1 (555 S3le 3| g e OB ge glanylir
3505 S ol > S slapts

2T oS (55, hrp (Lol po Conaxr f)?ti> anlllae

S hrp (slad) abewy 4 &5 placdld oS 45 550 jasils

oal&iul 3 g0 CL.A

1. Bartlett, M. S. 1937. Properties of sufficiency and statistical tests. Proc. Roy. Soc. London, Series S. 160: 268-282.

2. Bamy, M. A., M. H. Guinebretiere, B. Marcais, J. P. Paulin, E. Coissac and J. Laurent. 1990. Cloning of a large
gene cluster involved in Erwinia amylovora CFBP 1430 virulence. Mol. Microbiol. 4: 777-786.

3. Bonas, U.1994. Hrp genes of phytopathogenic bacteria. Current Tropic in Microbiology & Immunology: Bacterial
Pathogenesis of Plants and Animals-Molecular and Cellular Mechanisms, ed. Dangl, J. L., (Springer, Berlin).
192: 79-98.

4. Boucher, C. A., F. Van Gijsegem, P. A. Barberis, M. Arlat and C. Zischek. 1987. Pseudomonas solanacearum
genes controlling both pathogenisity and hypersensitivity on tobacco are clustered. J. Bacteriol. 169: 5626-5632.

5. Duncan, D. B. 1955. Multiple rage and multiple F test. Biometrics 11: 1-42.

6. Gopalan, S. and S. He. 1996. Bacterial genes involved in the elicitation of bypersensitivity response and
pathogenesis. Plant Dis. 80: 604-610.

7. Huang, H. C., R. H. Lin, C. J. Chang, A. Collmer and W. L. Deng. 1995. The complete hrp gene cluster of
Pseudomonas syringae pv. syringae 61 includes two blocks of gene reaquired for Harpin Pss secretion that are
arranged colineary with Yersina ysc homologs. Mol. Plant-Microbe Interact. 8: 733-746.

8. King, E. O., M. K. Ward and D. E. Raney. 1954. Two simple media for the demonstration of pyocyanin and
fluorescin. J. Lab. Clin. Med. 44: 301-307.

9. Lindgren, P. B. 1997. The role of hrp genes during plant-bacterial interactions. Annu. Rev. Phytopathol. 35: 129-
152,

10. Lindow, S. E., D.C. Arny, W. R. Barchet and C. D. Upper. 1978. Bacterial ice nucleation: a factor in frost injury
to plant. Plant Physiol. 70:1084-1089.

11. Luisetti, J. and J. P. Paulin. 1972. Recherche de Pseudomonas syringae a la surface des organes aeriens du poirier
et etude de ses variations quantitatives. Annu. Phytopathol. 4: 215-227.

12. Ma, S. W., V. L. Morris and D. A. Cuppels. 1991. Characterization of a DNA region required for production of the
phytotoxine coronatine by Pseudomonas syringae pv. tomato. Mol. Plant-Microbe Interact. 4: 69-74.

Yyv


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1381.6.1.11.8 ]

WA Sl / dol asled / ot Al [ pruch il 5 (5555188 0 55 5 ¢ b0

13. Manceau, C. and A. Horvais. 1997. Assessment of genetic diversity among strains of Pseudomonas syringae by
PCR-Restriction fragment length polymorphism analysis of rRNA operons zith special emphasis on P. s. pv.
tomato. Appl. Environ. Microbiol. 63: 498-505.

14. Manceau, C., M. Niknejad and A. Claire. 1995. Hrp genes involved in epiphytic fitness of Pseudomonas syringae.
6" International Symposium on the Microbial of Aerial Plant Surface. France, 11-15 Sep.

15. Mittelstadt, H. and K. Rudolph. 1998. Ice nucleation activity of strains from Pseudomonas syringae pathovars
atrofaciens and syringae, mainly isolated from cereals. J. Phytopathol. 146: 581-586.

16. Niepold, F., D. Anderson and D. Mills. 1985. Cloning determinants of qathogenesis from Pseudomonas syringae
pv. syringae. Proc. Nat. Acad. Sci. USA. 82: 406-410.

17. Niknejad, M. and C. Manceau. 1998. Colonisation epiphyte et endophyte de differents pathovars de Pseudomonas
syringae. Troisiem Rencontres de Phytobacteriologie Aussois, 11-15 Janvier.

18. Saunier, M., L. Malandrin and R. Samson. 1996. Distribution of pseudomonas syringae pathovars into twenty three
O serogroup. Appl. Environ. Microbiol. 62: 2360-2374.

19. Schmid, D., D. Pridmore, G. Capitani, R. Batistutta. Jr., A. Neeser and A. Jann. 1997. Molecular organisation of
the ice nucleation PROTEIN Ina V from Pseudomonas syringae. FEBS Letters 414: 590-594.

20. Sule, S. and E. Seemuller. 1987. The role of ice formation in the infection of sour cherry leaves by Pseudomonas
syringae pv. syringae. Phytopathol. 77: 173-177.

21. Yassad-Carreau, S., C. Manceau and J. Luisetti. 1994. Occurrence of specific reaction induced by Pseudomonas
syringae pv. syringae on bean pods, lilac and pear. Plants Phytopathol. 43: 528-536.

YYA


https://dor.isc.ac/dor/20.1001.1.24763594.1381.6.1.11.8
https://iutjournals.iut.ac.ir/jstnar/article-1-15-fa.html
http://www.tcpdf.org

