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Abstract

Corn (Zea mays) is from the cereal category and the large wheat family; it is the third crop after wheat and
rice cultivated areas worldwide. This research aims to investigate the detection and identification of the
pathogenic bacterium Pantoea dispersa in Iran using biochemical and molecular identification methods and
the host range of this bacterial species. For this purpose, in two consecutive years, sampling was done from
the corn fields of different provinces of Iran, which have symptoms such as leaf spots and wilting. Standard
plant bacteriology methods were used to isolate bacteria with the mentioned symptoms, and isolates were
identified using biochemical characteristics and primers related to housekeeping genes. In the investigation
of pathogenicity and host range of 20 bacterial isolates obtained from different corn fields, six isolates were
identified as P. dispersa. This is the first report of the presence of the bacterium in Iran. In examining the
host range of the mentioned isolates millet and sourghum are introduced as new hosts of this species in Iran.
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Tablel. primers used in this research.
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Prime name 5'- 3" sequence Size of amplicon bp  Ann. Temp.  Target species/region  Reference
rpoBCM7-F CCCAGCGAGCGAATCTCTTTCAACAG 1580 58 rpoB Pantoea spp. This study
rpoBCM31b-R  AACGGTTACAACTTCGAAGACTCCAT

PantgyrB-F ATGTCGAATTCTTATGACTC 1492 57 gyrB Pantoea spp. This study
PantgyrB-R CGGTCATGATGATGATGCTGTG

PantatpD-F GATTGTCCAGATTATCGGCG 1383 59 atpD Pantoea spp. This study
PantatpD-R TACAGTTTCTTCGCTTTTTC

YOO

255



YFA-YAY DV Fe Y Jl /¥ ojled /08 W/ LS slaslow

S b Sh sk slac ;s .(Jukes & Cantor, 1969)
MEGAG |3l 5 51 aslaal Ly LSS Ve e ) Syl
<=L>,J| www.megasoftware.net ;Lo 55 o ws 3
(Tamuraetal., 2013) s S
23l Oga5]
b oy it Bl 55 2Bl slalpell

s Taha 400 Bc678 Maxima Simon e
el ) skite 4 OLalS A plail 41IS 55 Chavosh
)‘&M@yb;fwu‘jbdbfjbc@%‘)}
JJE_MA)}_E@%}TE ‘d}-JA)J ol L;:LM'L.JI (.SLALSJ:SL’
L YH) 636 Jalls i 51508 cpl gl a8 235 plnl
@l ao Sial gl s eslanal (g 8L (el Y7
Jdw VLV e bl s oSl il s
a8 odias |Sis slad=1s) ) e a3 (s SL
s o 1y OF 31 2 oo Yo e 5 4 (Cfu/ml L
As Gy Bl [ 4 O Lol e 0 e K
LS S w3, = > .(Duveiller et al., 1997)
A Sianbe 55 O e Jhie O L e J xS Ol se
b glaes 5o aslS s el Jial Olals el
e [ 5gb gl n slosss Lsba OLLS s (4,134
Solo o= olgd 23l 5 L ) 2 Sl
Sl 55l Al il Siasle 51 e 555 Y
Sl b 5 55 ol el (6 8L plulid 5 s
b OLalS Sleas Sl oL SU gleaslas
&‘)6)% Q)_A)I S WY tL}u‘ 4_.:L>=l.§ BL ol
Tsukamoto et ) s el DS aw b Jiew 5 ob o
.(al., 2001

deJJS/ cb‘_,}l:"- 6Lé$| ﬁL.» I Jbﬂ.‘o Ll By,

256

Pantoea _ui s ls 4l slaos s S5l b

(Solsaslt ol @ by e gl ST > b sl
5l Pantoea > il glaas S e sl
05 dw 35 e 5 i 8l ;3 NCBI esls oL L
A el Laol sla Jigs 5l rpoB 5 gyrB atpD
SIS slweas; - Mega6 )(J'Je\(f} 3heslaal b
ilbweas, —> Sl LS r\_m\ SBlu> 05 aw o
o Doty Al sS e o Sl s
ol LT b gl came ol Ll ol
Wy Oyt a4 fwd e LSS S Y B Y b
A s, Vector Builder =zl oL L al o sas
La S5kl cwolianst! 5 s slzel . Vector Builder)
@L@)J}Mow NCBI w%ﬂlf ‘]a.w‘}fjg
iy oS s La S5l 1y ol el sl
A o>LI’.wJ.§
AUk JIg Jdou

laagllr (S355l3 Comdse o 5 530 plolis
atpD oL (g lsasls O aw (55815 L < P. dispersa
sl bl s PCR Lyl b as Lol rpoB 5 gyrB.
odd o3ls =S 55 VU s &S 55 (65,090 Olan ali 4 >
PCR 6LAJ‘}_~4>:A oJ)'L_f 9 uﬂ}_“? (\ ij\.}) w\
DSty bl SO gl L s e 6l
5 S ey o ss S 3BT U5 s AN S O
S OJ‘_AI L;‘j.’ U‘:.?*': LS‘)" Y8 J.;U Ubdj..w
CLUSTAL W 153l 5 5l eslial Uy Jol> sls I8
la JIy el (Larkin et al., 2007) . Sl s 00
W&Jﬁ.‘.ﬂb OJLQ_J:kS_iL_AQT“_:‘}aJ_:?J Q) k.g_.:l{‘)b
)\ eale_ul L &_:bj}l:.e 6‘55‘_} A eals u.pk_@}-\
L s (Maximum Likelihood) Jlx>! Sl > 5,
A el (Jukes-Cantor) | y5lS— .S s Jde 51 eslizu

YOF



ol pl s Pantoea dispersa s zSb i, sl is 8 5 sk gll

o=l as s sl PLodispersa g xS as Glate
Dlabl g 4 Jilesl A plnil 55 58 gl ) 50

@\:.S
L SL ssllir 5 6)ls 5 4 ged

GAYer e sl Jlsme o 93 &) g0 a0 (5415 040 500
Ol 10 53 oM S alises bl 51VERY Jle 3T
55 g ain Slalil U il Uil bl s o315
Bl o 5 Jime slem ety Jols 01l
il S (Gl Dl s 5 Ol Ol 35 552
255 085S o 5 OMan OB 508 ol 5 5 4 5hSS
o g b (S35 S S S bl
Jobs o S 51 osluns adsl s SAL 2 s 28 S )3
5 S, 305 S S o3l L plaaS 5 L e SU
spdmen ey ol slded IS j5b 4 oS s s e
Vo b g ped b Sler Sl Lol goluldr b5 5
S em s Al Ces s alb sla S5yl boalir
L 5136 il Lalls

S-S Slopat s 5 et g SO0
[FYRRES
e ok (G3luldr ) SOy 55wl Ye sl
S aS I3 g e LOT Sle sl 5 51T p S 05050
A5 maen 5 A 88 (Y OVBE Sl s ode B
on Jsle 5 555N Gl G555 sladd il
Soodes a3l el 0l 1S s L e
= g5l A LS| Q)_»)'TJ_E; O eomen L5 50wl
s sy ol ol o bl dan 5 (O/F)
2 SL glaalis nl oS sls 1) OIGl ol Lo sasT
Pantoea > 4 awd oL SL slaalas o5 5 s

Yov

slzel 51 = LP. dispersa ¢ SU b e aels

o ( Triticum aestivum ) (s..k_;f Lobe Ol S o3l gl
( Avena Y, (Hordeum vulgare ) , > ¢l
s (Pennisetum  glaucum) o550 5, 5— — sativa )
- ( Sorghum bicolor ) ¢ 8,5 o5, 4 (piaman
O O gl s G3sle b gy 5 ply ol slapl
i aS ol 5 Olid (S5 a5 S L st alas
slapl Ly oLt P dispersa s ;SU ol oo
a Ha426 , Ha387.Ha361 H360 Ha210 Hal96
Sl 3 S 5 ey apee wlalS Ll s ol WL
ol SIS js S 31 55,10 Gde 3l ds OalS
b SL 3 sl s Blo 4 S5ale ¢l LS
Ak s s oS ddn VT LT e lle s
Vo e 3 48 (CFU L a8 sas |55 slaas1 )
& g ol pon O3 ym S a0 1 0T 51 1) s
olals <« (Duveiller, 1997) u_s 5,5 alw J=b
A G P Os e ke ORI G Y 5 e IS
YA las 55 5, Vo e 4 0Ll « Siale 5
SIS 5 oy A0 e Csby 5ol S sl as s
Sl Sl 0 iS Cgb e s Gl 5 LS (13485
o o3 el SO i & 0SSy O
Sl 2 a5 ol 205 gesd s gl ) stz
H o Y V0 N 0 i slajss s3 el S s
35 e 0lsy IS 5l e A 50, () Sl
Sla o Sl ad gad e G 350 WD S D50
O s el UG L b s wlS s e bl
Sheslamal b alS gbacdl 5 odas o 5 5 4505 o
>, O e e ST Jen ¥ 05 5 05l S
b S0 s Jool Ospilins D5 93 e S
i8S (YPGA) ST 5 jese S 08 0y bals s
a5 YO =YV sles 53 lacszis (EPPO, 2018) as esls
HA (Gl el YASVY s as e g

257


https://en.wikipedia.org/wiki/Sorghum_bicolor

YFA-YAY DV Fe Y Jl /¥ ojled /08 W/ LS slaslow

5 4SS (b ol 5 dlses slgr Oles
A elledd (gilwli sl 5 Olga ol do| s
hoys QA5 A4/VA AR/FY A4V QA/FY QA
H360 Ha210 Hal% slaaslu= s atpD o) cals
AAAY QAT 5 54 Had26 ; Ha387. Ha361
05 cale s 5 A_s,5 4474 5 AA/AF 44/Y4 49/00
«Ha361 H360 Ha210 Hal9%6 slsali> ,5rpoB
AQ/AY 44/F4 Ve Q4/F0 s 5 4 Had26 5 Ha387
BJQO007 ala= ;3 05 aw oyl o Lo ;3 Q4/0A 5V 0w
sls oLis P dispersa s ;SU

5S4 5 Jae Hal93 s Ha277 slaa i
5 Had46 5 Ha38 slaa_lua>= 5 P. agglomerans
ElE a5 L L e PLoananatis 5 4 sl
Ol 55 P. dispersa as S 55 5 anllas oyl 5l ol
AR
3ot O3

slasllr i slad sl 2lisslan Ol
i S 4dlas opl 3 edel Cows 4 P. dispersa
400 Bc678 Maxima ‘Simonéufu b b,
Lo edd slawl o Se s ol Chavosh  Taha
Ha387. Ha361 Ha360 Ha210 Hal% ali> i
e b alie )b calie (35 LS (65, Ha426
o 30 e B aSsba g a5 5 el sl
OLalS oS 1 (g5, sdaze O 555 saesd S3ale S
s As e 35S 55 basd oIul Ol CuidS L aS Al sl
saliie LU 0 olS (S5 05 @Dl (S pasd el
(K8 s

258

ali= Yo sles.(Schaad et al. 2000) X5 (ghuasb
i S 5 el badyl lalid g ek ool
(\ Jsa) TPOB ol sy (glsails 05 w0 bgs e Sl
a8 S 13 Lol o) e Pantoea i 4 by e
Sl aamen 5 andd o3Il gz elal 2 SL5) ]
g laze aldr 10 a8 s cpl edias OLAS (G AIS 5
S Ol calse LLE 51 as WL« Pantoea .o
Y Jed>)
Pantoea e s ls 4l slads s S561 > b

SOYrB @tpD 05 4w a gl ol b sla Sile]
oS, i by Pantoea > ciises slaa S rpoB
Qﬁbsa,\_sfcﬂ_w:su.q\.b;\“ LJ}MG}-L»CK.«M
bymm anhor 2t A S 1S ) 355m SPAs:
sl a8 4 by e aslis 53 5 Pudispesa 58 «
S A e di‘,.a P. ananatis s P. agglomerans
So ol Jodar 53 45 05 4w 51K e e Laas
A0S g (sl S 63,
(MLSA) (il i 15 Jolos

03 35 e slaaslis i S G gLl sk o
Pantoea slaa S sl o aslis 5 aslas ol
afus Yo CL"J NCBI 5 o w33 sd 5 5158
Gl 0 a3l eslinad U andlas pl 53 sdalsa
C.,k_., L e 5 (rpoB 5 gyrB.atpD)
NCBI s3l3l&L ;3 BLAST 3 b 5l aS st
05 a3 o s sl Iy 5l esleul L GenBank
GYrB 0 Cald ol 70 ol el plil (g laal
Ha387. Ha361 H360 Ha210 Hal9%  slaala> s

slaolowl 3l 5 ag 4S5 o3 31 el 1o Had26

YOA



ol pl s Pantoea dispersa s zSb i, sl is 8 5 sk gll

100 P. agglomerans FDAARGOS 1447
100 P. brenneri LMG 5343
i P. pleuroti JZB
62 P. eucalypti LMG 24197
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100 P. rwandensis LMG 26275
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62 —— P. allif LMG 24248
93 L——— P. ananatis PA13
® Ha361
® Ha210
® Haa26
® Ha196
M P. dispersa VRL PAS23b
68 M P. dispersa VWJL.P1
f—————® Ha360
98 M P. dispersa JL.O2bL
M P. dispersa ESL4
® Ha3s7
‘—55: M P. dispersa SORGH AS 1094

Nl p s olssl = QYTB rpOB @tpD 03 a5l ealinal b 35548 <555 5> Pantoea dispersa glaalds cuad g\ K2
« Erwinia amylovora s s Bootstrapl000 s, «u sl jizew s Maximum Likelihood s, \ Mega6.0

s o OLE 1, P dISPErsa slacp sl b ol slag po ol ks Slol 0g 8 51 5l 4558 0l 5
Figl. The position of Pantoea dispersa isolates in the phylogeny tree using atpD, rpoB and gyrB genes
base on Mega6.0 software with the maximum likelihood method and validity measurement using the
method Bootstrap 1000. Erwinia amylovora has been selected as an out-group species. Blue squares

indicate the type strains of P. dispersa.
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Table2. Pathogenicity and phenotypic characteristics of Pantoea dispersa isolates in this research.

Isolates Hal9%6 Hall0 Ha360 Ha361 Ha387 Had26 Ha277 Ha393 Ha38 Had46
Host cormn corn corn corn corn corn com corn corn corn
Province Hamedan  chaharmah Fars Kohgiluye Isfahan Fars Markazi West Azerbaijan  Khuzestan Fars
al and h -Boyer
bakhtiari ahmad
Year 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022
Corn(ev. + + + + + + + + + +
taha)
Corn(cv. + + + + + + + + + +
Bc678)
Corn(cv. + + + + + + + + + +
maxima)
Corn(cv. + + + + + + + + + +
simon)
Corn(ev. + + + + + + + - + +
400)
é Corn(ev. + + + + + + + - + +
g | chavosh)
&
<
= Surgum(ev. + + + + + + + - + +
sepideh)
Surgum(cv. + + + + + + + + + +
payam)
Surgum(cv. + + + + + + + + + +
pazhpal)
wheat _ _ _ _ _ _ _ _ _ B
Barley _ B _ B _ _ _ _ _ B
Oat _ + + + + + B B B B
Millet + + + + + + + + + +
P.dispersa  P.dispersa  P.dispersa  P.dispersa  P.dispersa  P.dispersa  P. agglomerans  P. agglomerans  P.ananatis ~ P. ananatis

260 it



ol pl s Pantoea dispersa s zSb i, sl is 8 5 sk gll

Los 5 b3 40 od Casby b Al o biald Jiabe 51w P diSpersa s ;Sb hw g snd sbwl g ke e Y IS
oS s, = Had26 ;Ha.361 Ha360 Hal9% shaslis 5,4 O S Rt 18 Sl as o VY
L)) (,f,,., sy 2 Hal96 wlas> 5 PNe b 0550 59 Hald% slus 5, aJ e o Simon NERCB
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Fig2. The symptoms of diseases caused by P. dispersa disease on maize of Simon cultivar after inoculation
of isolates in the greenhouse with a relative humidity of 90% and temperature of 27°C; a, b, ¢ and d;
according to the leaf spot symptoms of Ha.196, Ha.360, Ha.361 and Ha.426 isolates on maize of Simon
cultivar:, e; the leaf spot symptoms of Ha.196 isolate on millete , f; the leaf spot symptoms of Ha.196 isolate
on sourghum of Sepideh cultivar ,j; Mild leaf spot symptoms of isolate Ha210 on oat and h; Corn cultivar

Simon was inoculated with sterilized distilled water as a positive control.
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