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Abstract

Introduction: Tomato is one of the most important and most widely consumed vegetable

in the world. Tomato also is one of the most important products in West Azerbaijan

Province of Iran, which plays an important role in the province's agricultural economy.

Accurate bacterial disease diagnosis is the first and most important step in designation

methods of disease management. Materials and Methods: Tomato farms in the suburbs

of the province cities were visited and diseased plants were sampled. Bacteria were
isolated and purified from patient tissues and identified based on phenotypic and
molecular characteristics. The bacterial pathogenicity test was performed according to

Koch principles. Results: Tomato bacterial pathogens in this province include

Clavibacter michiganensis subsp. michiganensis, Xanthomonas vesicatoria,

Pseudomonas syringae pv. tomato, P. syringae pv. syringae and Dickya chrysanthemi,

agents of bacterial canker, bacterial spot, bacterial speck, syringe leaf spot and soft stem

rot. Disease symptoms, phenotypic and molecular properties of pathogenic bacteria,
previous reports on these bacteria from Iran and their distribution in different regions of

West Azerbaijan Province are presented. Conclusion: These bacteria, with the exception

of the tomato bacterial canker agent, are reported for the first time from West Azerbaijan

province.
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Figure 1. Symptoms of tomato bacterial canker disease: A. Canker on stem, B. Necrotic
spots on leaves, C. Infected plant with canker on stem and necrotic leaves (Original).

89


file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Bagheri
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Nandi
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Siddique
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Aghazadehh
http://dx.doi.org/10.52547/pps.10.1.86
https://dor.isc.ac/dor/20.1001.1.22519270.1399.10.1.10.1
http://yujs.yu.ac.ir/pps/article-1-334-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22519270.1399.10.1.10.1]

[ DOI: 10.52547/pps.10.1.86 ]

IR s 5 gl o) ol s Jlo AL (ool Lo il
Plant Pathology Science Vol.10(1), 2021

@ o g adS . Wing 20,b 5 5,5 ;) 4 (yeast extract dextrose-CaCOsz medium= YDC )
CNS 4 (2,3,5-triphenyl- tetrazolimn chloride medium=TTC) ¢S slalase (g9, 0,
Y g 55 Hls g5, 5 Wog (Corynebacterium nebraskense semi-selective medium)
STH2S 0 lland (oSl s uem slapyges] b oS Comlus3sd (ST olml oulie
s sgynem lo sl ol sll Y 0 (5,1 Glagyge;] mlid 5 cute Sl 5 gty
sobasl glo Sl 5l oolinul b oy hte jeSYES-Y 5 Jowl adsi (55 5 Ar s
<35 4 (Pastrik and Rainey 1999) PSA4/PSAR 4 (Burokiene 2006) CMM5/CMM6
oo Jole (550 5 (orisid Soggal @bl Gubol ol 355 (g3l YV- 5 21T clebad
A% osls asezs C. michiganensis subsp. michiganensis s xS

dog> 50 (K ez asyje SOl Glnl 1o 5l Gdsl wglem cnlilnl o g)lew ey Slo S
lo Sogll Bl oS (camwg H3ba VYV Lo 10 g o samlie VYRV Jlo ;o cdog ) liw e
Mazarei et al. ) ol oals (538 50 dyeaisl g oblgw 5l cdung,l S5,84265 sloac,je 5 ogdle
Nazari ) ai jiiie o8 obul,dT ol 5l lem ol 51 6,58 Glaus) S o slo Lo 0 (1994
slaglinl o S,8ax68 S gble 5l 20 5l gl ol (et al. 2008, Osdaghi et al. 2018
Mohammadi-Pour and Rahimian 1998, ) ol eas (5,135 55 (8,5 ol 3 g oyl ooybends
.(Nazari et al. 2008, Osdaghi et al. 2018

sloae o 5l (S p 3l @bSL SilE gilen Jele s0pe ol dT il o (gl ST
Aghazadeh Soureh) cul oai ilolax Olgaile g 95 gyl 0 S5gaxgS

.(Aghazadeh Soureh et al. 2017.2018

(Tomato bacterial spot disease) K,84>95 oL St asI g lows ¥
el o (al Alss (S pateiue a8l g JS c0gi0 o5 50 09,50 (slaaST sl s Lo ailas
3 el oS (A LY JSE) anil oad ablel 5y 0,5 dls S L el See Sy (55, sloas
S 69, srasd olass 31 .M)@);oélt.c@timaglmj o3lail g &yle 13 S Sei L ail>
Sy &z 5 SzgS beaS) wogen (59, adsl wlis LS o (B3 y 5 00l 0,5 S el oL
Al s obash Sl g)lem ;o Glowiy i loaS) ailon g Cawl obew b 0,5 (sloged

oo i, a8, agies alld cogen e Gal3l b ol iSl SOl o jlen BN s 50

.(Borkar and Yumlembam 2017, Adhikari et al. 2020) 4.5

90


file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Burokiene
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Pastrik
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Mazarei
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Nazari
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Osdaghi
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Mohammadi
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Nazari
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Osdaghi
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Aghazadehh
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Aghazadeh
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Borkar
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Adhikari
http://dx.doi.org/10.52547/pps.10.1.86
https://dor.isc.ac/dor/20.1001.1.22519270.1399.10.1.10.1
http://yujs.yu.ac.ir/pps/article-1-334-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22519270.1399.10.1.10.1]

[ DOI: 10.52547/pps.10.1.86 ]

O)Sen 5 s o> Olrl st Olmlydl bl o (Sydazss QLS slogs o
Plant Pathology Science Vol.10(1), 2021

5 JSaslabs (s bl s5len o 05 a6 L sboaliar JoS9e 5 (oi9id Sloogas
Lalas STy aing 9,5 S5, 4 g wue YDC S lass (55, 6,551 (slodiS , .aivg S e
KB S laswe (59, Comygls alos, adgs Vg om0 053,] Gluass oSt slayge;l 4
STy GYBI slacygesl o g i jlutad g jloygl oS VeS-Y oJg «(King'B medium)
ool b 35y St Av (8 5 a5l o) ] el g im0 95 oS 2 (59 il 358
5 Gybea> Y20 axkd (Beran and Mréz 2013) XVIF/ XVIR  _olais! sla 55kl 5
SrSL Golor ole ( J5¥Us0 5 (cpisid Sloggesl @t (bl oo 2S5 aslllas 3590 (sloaygus
A ool auseis Xanthomonas vesicatoria

INTFA Lo s b oyl o (SidarsS obyS as jlom i0lnl 53 olen omtey S35
X. euvesicatoria pv. euvesicatoria s xSU .l ouls 5,135 (Bahar 1992) )48 Geix 3blie
5 Jled sloyliwl 5l 5.5 X, euvesicatoria pv. perforans sladassw g ol pl 5l gogame bl o
.(Osdaghi et al. 2017) cewl ool 5,155 20,6 Jlods

2L asd e Jole oylgieas X vesicatoria ¢ iSbz o8 oloub, 3 bl jo g lews 2ST,
P Fn et gl wd IS Gl s @ olmlydl plesd 5L sl 6l (S5 j8azsS
Allahyari ) ool ool (5,138 55 00 g 65 Le (595 ety gl (sl b ol 1o (5,842 65 sloac je
.(lgdir 2018

(Tomato bacterial speck disease) K,8a>5 b sSL So; 5 g lem ¥

LgL(Mﬁ u-" ] 0540 g a8l uj).? Sy o)'s)ii 6[.:&41] =g LS‘)L"-“-’ alis PP o :LS)L"‘??'.’ alis
LS Sy o 0aiS Ty O jaods g Canl S5y 0,5 dla b S5 ol U (loged latl jo oSy (59,
L 51 ormg ab doaST g oo 510 (A Y JSE) g e 00 Loyl alil> o i g
ABstdf.cd “5)..\.,...:[5 5&5).».400 3 )) 6[3&41] quso U] w).,)s sjj..c w}nﬁo;\m ‘35)[4 sj).»
3,5 6 e SoLL e 6l g 009 ooy (oS g ol 050 (53, (sloaST il o 00iS U sguin
l-ér-’ ...\.;)‘O w)sjﬁ G| B ) 6L®09.~o 5o Ll acien s?r.b.u [EYRY) L)"')l" L§L°°9"'° PLIRC e
.(Borkar and Yumlembam 2017, Santamaria-Hernando et al. 2019) 55 o ,3 Sog/l 4
)'Yl.'{lf ng)"g.m (ISl sl (e ra)f laaslo> CJ'.’.‘ ng..fl.’ s los> tslﬁg‘lﬁﬁ 9 LSH.»}J Slogas
@, e (s sbxl g 0umes syl g 5SS GlawnST sla 2Ty sog S e g Cue

g cygim 3T H2S adgr lacid canlis sds ae ol 3 cile a0 Feoog ey o) gl

91


file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Beran
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Bahar
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Osdaghii
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Allahyarii
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Santamaría
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Borkar
http://dx.doi.org/10.52547/pps.10.1.86
https://dor.isc.ac/dor/20.1001.1.22519270.1399.10.1.10.1
http://yujs.yu.ac.ir/pps/article-1-334-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22519270.1399.10.1.10.1]

[ DOI: 10.52547/pps.10.1.86 ]

IR s 5 gl o) ol s Jlo AL (ool Lo il
Plant Pathology Science Vol.10(1), 2021

sosded (0P8 GBS 59y amles 358 SlaiiSTy 5 sie jESYES-T adgi 5 5SS I 5K
S8 lame (59, S ysls oSS, g g Olod g losel bland Ar g g GaleSl (Y
Lng)f)’LéT 5l eslawl b (Multiplex PCR) al8aiz 1o b (slo oy (2iSTy j0 .aisg cuie KB
YoV o YY wledad o5 5 40 «(Fath-Allah et al. 2006) Tom1/Tom3 3 Toml/Tom2 _olais!
Jole ¢ 5050 5 oisid slogses] mls ulol ol iS5 alllae 3550 Sladsgus )0 (bl
A o3ls yausis P.osyringae pv. tomato s :SL s,k

s VWV GlaJlo jo (8458 oLyt (Sl ol i0lnl )0 ol it o )lS
Shahriari and Rahimian 1996, ) ol ool (5,155 cpalyy 0 (534265 b ac,je 51 VYYA
(Ghobakhloo and Rahimain 2000

S 3l e2lSh (SodE Golen Jele 655U 1058 Glmb,dl Gliwl jo il STy
&lr 6L onl ad il Olsails 5 (g oyl laglinpgd jo (SijpaxsS slaac)
(Allahyari et al. 2017, Allahyari 1gdir 2018) s5& oo (5,155 (2,2 Olb,dT olesl 51,6 sl
(Tomato syringae leaf spot disease) 5,845 o2& yow (S oS 5 les ¥

hls olew b (sloged slaaSI b alla (90 So5 (sloged sloaSd 51 S5 (59, alas x5 lere &l
oals sl sloas) il (5)lem (nl ;o Iy (g9, seasI (B g A Y U)ol Dglie o5 alla
Gl S g9dge (nl g wts (K pazeS obSLasd s LSt (Sl slalen
Sl oo 3 S 00 g dBlus (59, - dlad oo e S 3 (59, 00l dlowl wilis (g9, 511, bas Lo
CBIS L (Jy aes i loo aw b g0 jlab 4y g gl adsl Jole ) a5 Wisd slm] plaas
Jood ol b (sloged S5, a9 e les G Sha8 4 (65T )5 (Hlg A g oad Gole [00S5 4 )
(Garibaldi et al. 2007) wgis o

&5ls2 5 S5 glabeo (i 05 (6551 slawslaz 16 5SL slawslazr JiSse 5 oudgtd Sloogas
@ls oy (88 S p 0 CuluzG9d (ESTy dlml g S j9ld A5 wgi 4y 0B (g L]
5ESYESY s 5 5ol blind sl Sl ouSilS 53000 eV el YBIS (slagges]
569909 ¢ oy SS9 o (Smssy 3 U590 55, T ST slaggesl @l 5 cute
s ol vl i sl ol ile 4z ¥ g ez slales 53w, il codlad s

92


file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Fath
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Shahriari
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Ghobakhloo
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Allahyari
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Allahyarii
file:///D:/1.%20Institute%2029-2-00/2.%20On%20going/1.%20در%20حال%20انجام/4.%20مروری%20دانش%20بیماری%20شناسی%20گیاهی/1.%20فایل%20مقاله%20با%20نام%20نویسندگان.docx%23Garibaldi
http://dx.doi.org/10.52547/pps.10.1.86
https://dor.isc.ac/dor/20.1001.1.22519270.1399.10.1.10.1
http://yujs.yu.ac.ir/pps/article-1-334-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-01-29 ]

[ DOR: 20.1001.1.22519270.1399.10.1.10.1]

[ DOI: 10.52547/pps.10.1.86 ]

Olen 5 g o> Olrl st Olmlydl bl o (Sydazss QLS slogs o
Plant Pathology Science Vol.10(1), 2021

Al w3l 055,55 coast B oS,y o5, byl BLLI 5 55, 5,5 alla b 059,55 sleast A Y S

{hoh) (K845 0gee 23l o (S C oS 0 59, 5, 9,5
Figure 2. A Necrotic spots with yellow halo around them on the leaves, B. Necrotic spots
without yellow halo on leaf, C. Soft rot symptoms in tomato fruit tissue (Original).
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