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Abstract

Erwinia persicina (Ep) is a plant pathogenic bacterium with a wide range of host's, spread through infected seeds. Seeds
carry a variety of surface microbes with complex interactions with each other and the host plant. The bacterium Ep was
isolated during surveys from wheat fields infected with Xanthomonas translucens (Xt), the cause of bacterial leaf streak
disease. From the ten samples of Mihan cultivar collected from different regions of Iran, just one Ep isolate was isolated
from Markazi province and two isolates from Lorestan province. The isolated bacteria were identified based on some key
biochemical traits and 16Sr RNA sequence analysis. The pathogenic or antagonistic activities of these three isolates were
different. All isolates (Ais155, Ais238 and Ais255) produced an effective inhibitory zone against Xt under in vitro
conditions. At the early stage after sowing the Ep treated seeds in artificially contaminated soil with Xt, the typical disease
symptoms appeared weak with delay but it seems that the production of biofilm and enzyme activities of E. persicina
(Ais155 isolate) and particularly high cellulase activity (in Ais238 isolate) cause more severe incidence of bacterial leaf
streak disease (18.3 to 39.6%) in comparison with untreated seeds in infected soil. Indirect effect of seed treatment on
disease severity were assayed through inoculum spraying plantlets that obtained from treated seeds. The Ais255 isolate
indirectly increased plant relative resistance to Xt. It was concluded that Ep can reduce the severity of the disease via
activating the plant's defense system. Further research is needed to prove the different dimensions of this effect.
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Figure 1. A: Detection of Xanthomonas translucens from seed lots using PCR and specific primer with 139 bp product,
B and C: Respectively, the inhibition zone caused by the activity of isolates Ais238 and Ais255 against X. translucens, E
and D: Respectively cellulase enzyme activity by Ais255 and Ais238 and production of protease enzyme by Aisl155

isolate.
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Figure 1. Phylogenetic tree of Erwinia persicina isolates in this study with reference isolate BCTN000053 based on 16S
rRNA sequence. Xanthomonas translucens and Pseudomonas cedrina were used as outgroup isolates. Phylogenetic tree
was constructed using Neighbour-joining method using MEGAG6 software with bootstrap values calculated from 1000
replicates. Sequences didn’t mark with an asterisk correspond to the isolates analyzed in the present study.
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Table 1. Characteristics, origin and location of Erwinia persicina isolates.

Location in NCBI accession HR on Pathogenicity on Colony color and
Isolate Province number of 16S Gram Oxidase O/F tobacco g . type in YDC
the seed wheat seedlings .
rRNA leaf medium
Aisl55 Markazi Epiphyte OMO095363 - - + - - Pink-mucoid
Ais 238 Lorestan Epiphyte OMO095364 - - + - - Pink-mucoid
Ais 255 Lorestan Epiphyte OMO095365 - - + - - Pink-mucoid
w;bT i b ol lew jo o iz sl )51 S5k ade 5550 Sl dls alas aw 2 0l ascie
- Sig 4o AiSISS 655 e liul alas ols olis 655 ol ~alax Lawgs Jobo gyl olge o5 55,8 sl X7 5 Lo
J9uz) 09 Sglate bew ) sliwl o g0 5leads Sbj5 ) sla l, 2Bisleyl bl o X1 IS o, S5l &Ep slo
pled axg 55g, g 6lawd L) Glap 3T g ehdgn 3439 (Y Ais255 glaz awgs Fai,lo5l dlla yl5ue (s 0
OS¢ Ais255 4 Ais238 liw ) wlas g 5l AisISS alas o e can b Sailosh e oy ieS g e o VY g0 U
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-] el ol iz sl g5 04> Lol .o aigy
el o0y 5llS e g 5Bl Glad Glasgp Yske LSy sla

(Yao et al. 2022) wis S i 158 5,55

AL Jsbo o)l (o 55 cum oS Yol el culled
Loiogly ol 5 Gl 0gr 35k Oy wlaz 90 50 0sdige
Sl 5018 g 00y JRiue dzmigy ydu 0 Ep (6 2SL aS wols oyl

SO Golew j9p a9 4Bl Arwgd Al ) S 4 4 )

.Erwinia persicina slala> cussSIL olis e o ysiSl 55 .Y Jous
Table 2. Some pathogenicity or antagonistic factors of Erwinia persicina isolates.

Isolate TAA Cellulase Protease Phosphatase Lipase Volatile Inhibition Ice nucleation Coaggregation Autoaggregation Biofilm
compounds zone (mm) Ep-Xt

Aisl5S - - + + + - 7+0.5¢ - 46.39 2.07 +

Ais 238 - + - - - - 9+0.5° - 35.32 1.52

Ais 255 - + - - - - 13+1° - 41.17 1.52

— Negative; +weak positive; ++intermediate; +++strong positive
5 Sad Guels cel wilg oo olS £y pacw (g3l Jled
Sladllas wiojls oauay (pl Sl3l aS 0ad (g lows ) Cas yuo

d)jb Cewl 00l uL.».J L‘bg_;""'))‘ (ff ! OJ..Z.J)\) 6;.“..“.)
Lol slcudgln 3l aS 5o slbalass, adg o @ Ep
b lom (&5 J5S )0 Wlgiee w900 Jlod 4 5,551
e 8IS, Lol s3> (Xuet al. 2017) wles Jos 5o
ol (S50 T as Cewl s Lalusgl Gloie b (S 5
Zhang ) cwl ails alS 6l lew slaz B S5 ol jo
O, Sl Jisl jo cdle b 5l leaslsS,y (et al. 2022
- S odais «(Kaufmann et al. 2005) b sloJolw
Geetal ) oS o blaly Sb S as OISl gl slo

(2020

L] T VR VR DU SR W T 0 slalsds LsL‘bgs*')Jf o

052 9 S 59y U golom dnwgs g £9,0 1S el Ep
9 9l Glis pligws 555 50 (sl e gy Lol L)
@ 009l S s ;0 Jless g 5900 b doliie ;o oads jleus
congll Lyl s o iloads Lo |y (6 lans 5 6 yions s X1
Jol> ezl (g5, )5 e alosly (gl G5k 5l (g5l
sob 4 FogT asl S5 )5 Ais255 alaz L oo jleus ,d
g balr plo b awlic )3 len Ol (reS Gl e
wlax cpl sy oo Ll 4 aS (P Jguz) ab saalic jlew dals
@ Sl o AT plyp 0 S5 Sl dle obol weJl e
&Sk akes hlie o) ol (oo Canglie e 18 55b
i e 1 oS ey o 5 e ams il I e

Erwinia | oo las )4 5l Jol poiF LS 15 obSU 6l 6 lom Cd iy siotie ) o § S0l (oKl dgliie ¥ Jgaz

persicina

Table 3. Mean comparison of BLS disease severity and the AUDPC in wheat plants which obtained from Erwinia

persicina treated seeds.

Seed treatment  Severity of disease 21

Severity of disease 30

AUDPC in period of Severity of disease 10 days

with E. DPC in contaminated DPC in contaminated 21-30 DPC in after spraying X7 on wheat
persicina soil soil contaminated soil plantlets in the healthy soil
Aisl55 13.46® 97.52 542.32 23.56°

Ais 238 9.95b 100? 549.742 30.92

Ais 255 8.995b 78.64° 438.2° 12.72¢

No treatment 16.4822 76.83" 448.07° 22.96°

DPC: Days Post of Cultivation

(Dissimilar letters mean significant difference at the 5% probability level)

Ll 0 o550 cblax el pldgn d92g 2ul pais
Sl Sl ST )3 oo, SG lore 4 g oad enlials
Bogino et al. 2013; Soares et ) cuwl ool a5l LS o
Aal. 2014
L (oo S8 Sy ore 095 okl p oodle
JSas 5o g0l ol (S Ll 5l Dglite (gl S
5SS sl Sl Jele b byl plige 5 plidne

Sl (P9 53 039 4 5 pliow 9, (2Ll 5o ol DS

e Do 4 AiSISS 5 Ais238 alax g0 lawgs )5 Lo
Gz (V7 Jgaz) ol olas Jwldl aals 4 cawd gl
5 5bed blawd lag syl odg colls L Aisl5SS5
ol e aS) sl hedale plo Yol 5 ok ads b
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(Goryluk-Salmonowicz et al. 2018) sl ouls yu)|38 Ep
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Goryluk-Salmonowicz et al. 2018; Liang ) Cowl oo oSG
Letal. 2021; Yao et al. 2022
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