(e o

P g s iagg dbee
IYAA (095 5lows (o 35l Al
www.gau.ac.ir/journals

ol 2! (Slod SBGLw! 38 T S 39 ot g 99 3 (S gy 3L 5 slow E 959
(17 Sbd amil>)

v R Yo s L] < e
OL:\A:LAJdﬁMQj QA puadd o g2ius ¢OA|J.|LA.AOJ|J|
(AL bl 05,8 LIS (e a3 ol ( aALS liE s ey 0,5 Al omili IS 4 gl 2l
LSJL.»L;\.:._.bcb)dj)}l.isr}l&ombgé&)?ﬁgajﬁzm‘r‘w)hg;ﬁjAK...U\}

AVAYIVE oy s s AVIBINY il o

21
v_.ﬂjﬁ)}_lé;.u\_g el o3, S g C}“; ol sl 53 ﬁjf ey JLLJ Solew o2l ladla s

v 5ol ulyl U ol L1l OS5 015k OlnlS baobinl s (golew opl LiST L
Sl Do hls (533,50l gmglaasls 5 a5 5l S Sie alS Gpad Vo 5l i VWAY
b slacs 8L s S asmes JTgla il 51 6 8L alr T 6 gamme > il (Soslper sy
slad o Sefn Jds n 53 Dole (ooa 5 Ll plle o508 Olopas Sl 5 0S ol
M las S S5 5 5 plandsn « SO0 Dlasiie luly gl Sl ol
g5 30 IS sl cnl L esls asis Brenneria nigrifluens Lo, glacsl 5l sus

Al e OS5 0ledS laslind 3 (g lews oy

Brenneria nigrifluens (b8 o), 5k (NS sl slaoly

shamsbakhsh@modares.ac.ir 3. J s *



WA (V) 05l (I7) (25 g5 (sla gy oo

Aoddo
acilais 5 s (VAOV OS5 0 sy 5) LS 510 sl 538 sy SOLE (ole
Ll oz 31 Ol B o 31 (55lay OF 31 g i3S 55155 (VAR Ola ) (1S5 5 (550
(Yoot LS 5 3,m) ansil s 5 (VA8A O 5 (g3, Wlal (1448 O Kan 5 5 4)
= Xanthomonas arboricola pv. pruni s sU L ol en o SU ol s S 55058
S olesr cn) e Gladle 3 iz en 08V () sl 0dd Lt oS 3 T 5 s L2
54 &S 5 s s (Yol ) Oliws S (Yo vt s 5 Blpsl 0) Ol S slaislzul

sl ol i1 55 (Yo VO 5 SL S b g) daxl s s

545 Sy S s 5305 U s Glesed Somess S s Jold (lew adle
S gl 4 (65,5 ile JU b o peots 2l 1 aip8 4 00 ot ol el
JSis sy Y S 5 00 5 RS Al 5o ke S8 sk 5 el
OF 51 55, (losgd aul s 5 0 o b BIKEL 3550 L b igar opl Olls Juab L3 .5 o
5 S )13 beos gy 5l s e ba i sl 3Us3l 5 (So T ann g b s e ool
S ) Laplasl ple g5 oo e 85550 OLled (glos 28 Oy oot Sl s il o =35 5
5 Oms) Sl ediS slom | S s @D 5 P b B s e B1S (o 5 ekl
e 03531 L 5 Jale s bl O (glew J 58 oS ol w0 cobie LL(VA0V O Kes
52,5 0k oy S goleny ol G35 plalid 5 (ST e ) shiess Golod () o
123 plasil OS5 L5l Ol gladlanl )

L 99, 9 3190
Vel e YAY Jl 50 Ll B 0kl slinl ligslem Jole (g5luldar 5 (5515 54 50
i GhLs s SOl ke sl (5935 0l s slaasili 5 a5 51 S S LS i sas
ST L 3 G 5 Jsmame ST L laddgad 3 (55T OS5 DL 0lendS (slaoleud
&J;‘-b);vjhﬂj,uﬁg;_él{yu»)\@ujawﬁj\ujw.xmwo)}w@
S o B Y LYl ey s, ol Sl O o a3 s g5l 58 St
olae 0,50 5 s madS W Joo VLT ol " a8l ks Jame (555 dhorl O gl s

a1



oo g 03l 23151

Sde as sl Sl ax 3 YA glos 3 lacSais s S ciS (Fpl Y lasee 1) a5 e
DT las (555 3w palls [ hataay 5 Mo Sk s sl IS ST 0SS 55, Y-
S 5 SL palls i8S Gl esls oiS (s glde ST e SYY Gy S g 0 S 0) sl
e O s e O gl s iz g 03 S Ay i ST Jasms (55, cslo YE-EA Sdeow
A S s glaeslizal gl ;ljfdd\.w ax s b gles 5o 54 o el
(‘Jj Lg;,_:pkf_'u Sl 8L alar o asl wl, cele YE-EA glaas ) 5l o L;Labyﬂ
all) s eslial ol AeSosda o3 T ke Bilde 53 (2ST5 (T 2 O 5 5L2)
53l s an " 63 Gl e a5 o se SIS My 05051 . 09AY O
O gl o 31 e G Sl 35 o O ga3hiplnil (sl A plonil (Ye0)) OSCen
CoalS) A 55 et 5 055 S gl 2l 530y efulml sl s st
S oo do s 5 iy glos STas ¢ oL St clamlir Sad o el L0418 O e
(T OGlan 58L8) 15 3 e Jslize Gla s 4 plab

0313 1,3 Ly 5l ST 05031 €080T) cpnesY 5 5on iy 4 $3lsa e 5 3l LS5 O el
LIS 55mss raliss Jlb Jal 8 dhoss 0 /) hons 4 axi 6 655 5L 51 lo oS
Gl 23S el (080 ) Ly 5y 5 eslizad b 3¥ 50863 ool Oe3l 5 (V407 (S14S)
330t 5 A e O 53 M ¥ s 4 eslel S8 ae 3 sl A5 55y ke S0 g
O13S) s S vy mla SToab o e (slas e 0355381 L S lases 0 il Jiabe 5
AL glawlihas 5wl gt olie S8BT Lo w axalis Ao s /Y 03550 L .(VAVE
Al (Y2 0)) O 5 3L gy 4 O gesl b (VAVE O1S) A5 oo

59055 0 0l SS| o me U5 53 (VAV) d gy U s S a3l U 000855 0 55585,
L 5[ ST5T0 oLl el oo YO 0L o ol bl o ST o3 Vs siS olae
Sl Lel Aez3 Vo OF o3 80 gilte Aoy 80 bglsue 55 3b ke S Ao s SO U gl
I35 30 Gl m Ko 5 planl (K55 3U) G b Lo hons alow s (5 pi 5, b plawil o S e

QY OLen 5 Ll c3 8 &5

ay



WA (V) 05l (I7) (25 g5 (sla gy oo

=W
Ol 51 S 5k 50310 Bk Sl 51 S 5k 43503 VE g same 3 gokon Jale (g5l
e SOl woea T 65038 5 A sl o5 S OOLS Ol I S sSKie 5ei VE 5 0dS
Aol ezt (Oliasl a3l aslds e g o 53) Okl o 316 8L wldr Sluss an 5 e g 95 S

il el Vs 3 e opl 03 e L Bl nigrifluens sl szl jlasl bl

6938 s ys 5 sdel sy Brenneria nigrifluens glaalus 4 sds osls ajled 5657 bl -\ Jgu

DS 5 IS Ok glaokul

wldr oyled LS)}TC‘*? Joese wldr oyled LS))TC“? J>e el L;)}IC“?. Joe

“Bn4l (o) st “Bn21 (Uil LT - “Bnl (ool s,
Bn42 (o) dsts Bn22 (o) oY ‘Bn2 (o) sty
Bn43 s Je Bn23 (CHEIND REWIN “Bn3 Sy — bl
Bn44 Jss bl e Bn24 g IS 2 5 ‘Bn4 el
Bn45 S35 ‘Bn25 A Bn5 ik —ailed
*Bn46 S5 S *Bn26 J *Bn6 Gelege) Lol
Bn47 (015 9) 5Ll Jsb Bn27 JrENH Bn7 Cetg) Ay
‘Bn48 Jrgnt ‘Bn28 s Bng i) IS
Bn49 JyS sl Je “Bn29 (o) o2l “Bn9 (ol sty
"Bn50 st S5 Bn30 R Bn10  (oeslby) oSl
Bn51  (Ussslide) o= Bn3l Olasr) abeml "Bnll (i) bl
Bn52 Sk Bn32 JOARH ‘Bnl2 (o) WSl
Bn53 5k Bn33 Shesr “Bn13 (pK3) sUlgs
Bn54 5o Bn34 JLRH ‘Bnl4 (&olw) ISyls
*Bnb55 (Lesl) st *Bn35 JrEN *Bn15 JURJE RN P
“Bn56 (otw) Aoty “Bn36 Sl Bn16 Glosz) alomamly
Bn57 (o) st ‘Bn37 ppe ‘Bnl7 Ol ) sl
Bn58 sl ‘Bn38 AT Bn18 S =l
Bn59 (lil) g *Bn39 (plS5) oo Bn19 (SRl 5Ll -
Bn60 OlraY "Bn40 (AK5) o 55 phan *Bn20 JURJC RN

S G5 s G s 53 0l 63 S slaglas”

A



oo g 03l 23151

3l &_ic:_.h s Sl e 5 aw p_f S ladie Lag o elod 1o s S
ST SS S 5 e (63 Sl Taee (55 4030, L 5L (g5l Jame 5, Ol Ll
s el A 5 Ol sl a3 S o3 sl 5 0T e 4 3B baalas
Plahe sla Shs plw oy Cute Shaed 53 s e 055 55 Comles G J2S15

NGV PR WP, PR S PR S

3 edd 1= Brenneria nigrifluens gslawlis gladis 5 oluomisw (9595 0 Slbwosas =Y o
ObdS 5 OAS Ok Ok (g5 5 s s

ol sty gl 1Sy )
R oyt 3 By T
SRR - - t5 Sl
+ + S5l 5 55l 2 a St
+ + Sk 5 550 + + el
+ + 3355 5 35k15 Gl + - oAl
- - Jssssl 555y - - il S, A 5
251 eslanad + + do)3 0 Sl o
- - Sh6,6-d1 5 oYT-digss - - o5 e
- - s, SV 5 s + Ao +4) AT SHSATPE R
- - Sley g - L Nk 63 o ]
- - ol s - - bl s e
- - Jsbsn - - VoSS ks
+ + SV 5 elnS + + SIS ol am )y Y ps U,
_ - B U - - oS sl s TA s
- - s + Aoy +40 Qj:.:)‘lH,S_x:J}J
+ + Jsbe + + el
- - Jsed - - i sbadd 5 04l
- - Jsu sl - Loy —A0 Ol s sl
+ + J s S - Lo,3 A0 ERHEAPY
- = e =l - - Soge K5 A5
_ - O - Aoy +40 (MR) 5, Jas 251y
- - SLLLL - s - - 355 5 3 e diSelml 3l 5
- - NS + + [ EER RSN P P)
- - Jsbl - - 055 3o Sl G5 S2S15

LBy oS 5 S eslanal 4 B L esls LG e b e STy a8 placp mul Ao s

Lsilﬁu,i';sb:— gs:,..?inuf;sbﬁ

144



WA (V) 05l (I7) (25 g5 (sla gy oo

oLl a5 Bonigrifluens 5l alus v Jden glass oS balis o p oS
elie 3ol glor b s gy 0dd Sl o 98 Sls pat (S s D LS)}TC“’.' Gble
25 g bl sses bl s ST 03 s n gl cals bl bl s
Bn55 Bn21 Bn20 slawli> :dsl o5

Bn4 Bn3 Bn2 clas - 033058

Bnl2 Bnl slawlir :psw oy S

3,10kl ¢li 5 BN56 (Bnd6 Bnd0 Bn29 Bn28 Bnl7 Bnb slawlir ol oS
Bn38 Bn37 .Bn36 B35 Bn26 glawlix BN25 ;0o o5 S

Bn41.Bn50 .Bn48 Bn39 Bnl5 Bnl4 Bnl3 Bnll Bn9 claclo- it 03 S
s K8

Ol s 3l sl cmwsay ls agltor (S35 T 38550 5 (55558 sl Do sa
Sobt| (S5l o SlnST 0 ST ASS 005 e Jold sy SOLE (e gl (5555
0330 S e 5 0 =SS Lo (S S 8 S, W55 pde YU U3 Ste O3
WOLLSan 5 sl wsls plbs Brenneria nigrifluens <8 clws sms U 516,50 21y
Gladsesl s (dlsn g i Wi, S e 5 eI K adsl glaciS 3 S plaalis (Yer)
Al bl sl b vl S50 55 5 ol s
sloe A5 pde T 55 5 bl (Y5 s pde de Sl Ll Glacis s
Al Aoy Blplab (Sl 5o Ay ¢ di oy 0L LIS pde Gy S e 5l oSl
A e 63 s e 53 5o S, A8 pde 551 S e a3 T gles s
3 eSS ) DL 5 5Ls) czls cills B. nigrifluens « 8 ¢l sas 5L sls S5
STHS w5 oo Sl e Ol W pde b3 5l placas sas 55 bl A5 10
P BB sl s g Sglite 35 e 5 sl A5 (25 L ool ot O sie

355 p Ol plats (glads sazes b Loy S w0 Ll (gduaids 11 5035 ol

Yoo



oo g 03l 23151

S S GhLa e sdle 53,5 Ol s L (olen o ls 0L Go ol s
S O3l Ol 355225 LTl iS55 05 5ol sl pr ol el SIS sl c sl
ety S5 GbLis 53 oy edd DS OYVD) Olam 5 5 i = b L5 Sldlas ;s
A e 58 OS5 OldS slaolind 5o (golaw cpl p B esdlen ol el 5 b s el
SLatlinl 53 ($olem ol 45 Sl 313 0LES Ko5 S0l 53 sl ploligsls 5ok ol (s
ol st 5 4 LS 5 osls s (Yer e i ) Oliws S (Y e el 5 Olpsl ) Ols S
Solow §85 (ol s,y ednsOlid s opl ol DS YV Ol 5 S S he )
Slasl Gblis pand jsliten malr s 2 55 ool 5 eddbioe Ol 3,8 A 55 il bl o
Cmeslin mlin 35 s omed 5 O1 528 038 5500w A S5, (8L 43S 53 (6 lecs
A3l GOt s Sred s Ol )3
St slaobul Calis Ghla 5l el e laln 2ol Jokor sloontis 2 (935585 ,501 55!
U o lame 3,8 it ol Gt ) el olal 5 03 el 1l
(98Y) Oloes 5 A a8 S 01050 Ol Sl s o850 Sl 2B 53 sl Lo s
5 ool et el ) sdudiplas! Sliiss G5 g 3l 0ld 3155 55
Sl alie Ll Il (gln S 55 50 55 281 Gla i oS 313 0L el e 5 0 ASSeS
] I Klgge lawloe (655585 51 sla 2 5 Sl (YooV O 5 SL S v s)
Tl 2 6L ST adllas g s se ol FGE0 DS b sl ASL 0Ll s S
il bl Shedd (5 slaer ladised o 53 5 elio sla i, Sl eslinad b gl OF (g

O~ VTS S - Tl

&l
1.Ausubel, F.M.O., Brent, R., Kingston, R.E., Moore, D.D., Seidman, J.G., Smith,
J.A., and Struhl, K. 1987. Current Protocols in Molecular Biology. Green
publishing Associates, Wiley Interscience, New York.
2.Baradaran, GH., and Ghasemi, A. 2004. Etiology of walnut canker disease in
Kerman province. Proc. 16" Plant Protect. Congr. Iran. University of Tabriz,
358p.

Yo



WA (V) 05l (I7) (25 g5 (sla gy oo

3.Cowan, S.T. 1974. Cowan and Steel, manual for the identification of medical
bacteria, 2"" Cambaridge University Press, Cambridge.

4.Harighi, B. 2006. Bacterial canker of walnut trees in Kourdestan province. Proc.
17" Plant Protect. Congr. Iran. University of Tehran.

5.Harighi, B., and Rahimian, H. 1997. Widespread occurrence of the bark canker
of walnut in Mazandaran province. Iran. J. Plant Path. 33: 144-145.

6.Hauben, L., Moore, E.R.B., Vauterin, L., Steenackers, M., Mergaert, J., Verdonck,
L., and Swings, J. 1998. Phytopathogens within the Enterobacteriaceae. Syst.
Applied Microbiol.21: 384-397.

7.Hugh, R., and Leifson, E. 1953. The taxonomic significance of fermentative
versus oxidative metabolism of carbohydrates by various gram negative
bacteria. J. Bacteriol. 66: 24-26.

8.Klement, Z., Farkas, G.L., and Lovrekovich, L. 1964. Hypersensitivity reaction
induced by phytopathogenic bacteria in the tobacco leaf. Phytopathology, 54:
474-477.

9.Kovacs, N. 1956. Identification of Pseudomonas pyrocyanea by the oxidase
reaction. Nature (London), 178: 703.

10.Laemmli, U.K. 1970. Cleavage of structural proteins during the assembly of the
head of bacteriphage T4. Nature, 227: 680-685.

11.Lopez, M.M., Marti, R., Morente, C., Oreliana, N., Ninot, T., and Aleta, N.
1994. Pythopathogenic bacteria identified in walnut in Spain. Investigation
Agraria, Production y Protection Vegetale Fuera de Seria, 2: 307-314.

12.Menard, M., Delort, F., Baudery, A., and Le Saux, M. 2004. First report of
bacterial canker of walnut caused by Brenneria nigrifluens in France. Plant Dis.
88: 220.

13.Rahimian, H. 1989. Bacterial canker of walnut trees in Sari. Proc. 9" Plant
Protect. Congr. Iran..University of Ferdowsi, Mashhad, 150p.

14.Saccardi, A., Bonnetti, V., Melegatti, A., and Cristini, M. 1998. Occurrence of
Erwinia nigrifluens on English walnut (Juglans regia) in the Veneto region
(Northern ltaly). J. Plant Path. 80: 63-65.

15.Schaad;N.W., Jones, J.B., and Chun, W. 2001. Laboratory Guide for
Identification of Plant Pathogenic Bacteria. 3" ed. Amer. Phytopathol., Soc. St.
Paul, Minnesota. USA. 373p.

16.Soto, J.A. 1997. Artichoke violet necrosis caused by Erwinia nigrifluens.
Revista de La Faculted deciencias Agrarias. Universidad Nacional de Cuyo, 29:
43-55.

17.Suslow, T.V., Schroth, M.N., and Isaka, M. 1982. Application of a rapid
method for gram differentiation of plant pathogenic and saprophytic bacteria
without staining. Phytopathology, 72: 917-918.

Y.y



oo g 03l 23151

18.Thornely, M.J. 1960. The differentiation of Pseudomonas from other gram
negative bacteria on the basis of arginine metabolism. J. Applied Bacteriology,
23: 37-52.

19.Wilson, E.E., Starr, M.P., and Berger, J.A. 1957. Bark canker, a bacterial
disease of Persian walnut tree. Phytopathology, 47: 669-673.

20.Wilson, E.E., Zeitoun, F.M., and Fredrickson, D.L. 1967. Bacterial phloem
canker, a new disease on Persian walnut trees. Phytopathology, 56: 618-621.

21.Yousefi Kopaei, F., Taghavi, M., and Banihashemi, Z:"2007.. Occurrence of
shallow bark canker of walnut (Juglans regia) in southern provinces of Iran.
Pakistan Journal of Biological Sciences, 10: 1507-1512.

Yoy



i

Gorgan University of Agricultural
Sciences and Natural Resourcas

J. of Plant Production, Vol. 16(2), 2009
www.gau.ac.ir/journals

Occurrence and Distribution of Shallow Bark Canker of
Walnut Trees in Northern Provinces of lran

A. Jamalzade®, *M. Shams-Bakhsh? and H. Rahimian®
'Former M.Sc. student, Dept. of Plant Pathology, Tarbiat Modares University, >Associate
Prof., Dept. of Plant Pathology, Tarbiat Modares University, *Prof., Dept. of Plant
Protection, Sari University of Agricultural Sciences and Natural Resources

Abstract

In recent years, shallow bark canker of walnut (Juglandis regia L.) trees has
become fairly widespread in Iran. To determine the distribution of the disease in
Golestan, Mazandaran and Gilan provinces; from early summer to mid-fall seasons
of 2004, more than one hundred bark/samples were collected from walnut trees
showing symptoms of shallow bark canker. Sixty strains of bacteria were isolated
from the infected tissues. Strains appeared to be more or less similar in phenotypic
characteristics. In spite of some differences in their electrophoretic profiles of
whole-cell proteins, on the basis of the results of morphological, biochemical and
physiological tests the bacterium was identified as Brenneria nigrifluens (Wilson)
Hauben et al., 1998. This is the:first report of shallow bark canker of walnut trees
in Golestan and Gilan provinces.
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