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Abstact
Keywords Seed-borne diseases have important effects on diseases epidemic and emergencing of new
Disease, Legumes, Seed- diseases. In the present study, the contamination of seed samples from different bean

borne and transmission cultivars harvested from different regions of the Iran during 2022 to 2024, were monitored

and the transmission of two seed-borne bacteria Xanthomonas phaseoli pv. phaseoli (Xpp)
and Curtobacterium flaccumfaciens pv. flaccumfaciens (Cff) in daughter plants and also in
the next generation field were assessed. Disease surveys were done in different growth
stages via visual field inspection. The pathogenes were detected in some of seed samples
using culture method and specific PCR. The highest rate of infection with both disease
agents was recorded in Yaghout and Dadfar cultivars from Lorestan and Markazi
provinces, respectively. Investigation of the pathogen transmission from seed to plant
under controlled greenhouse conditions by using specific PCR with primers p7X4c, p7X4c
Received: 28 September (for Xpp) and CffFOR2, C.fle_EV4 (for Cff), showed th.e eplphytlc and endophytic
2024 development of Xpp and Cff in different tissues of the plant including root, leaf, stem and
Revised: 19 January 2025 seed. Xanthomonas phaseoli pv. phaseoli and Cff had successful establishment in the
Accepted: 26 January 2025 vascular tissue of host plant and cause developed systemic infection. Study of the disease
Available online: 12 May transmission rate in the natural conditions in the field showed, only less than 50% of
2025 infected seeds produced infected plants. Despite the complete transmission of the disease
in the controlled conditions in the greenhouse, the transmission rate in the field may be
depends on several factors including weather conditions, bacterial population in the seed
and plant resistance which needs more studies.
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Table 1: The number of plants infected with bacteria Xanthomonas phaseoli pv. phaseoli and Curtobacterium
flaccumfaciens pv. flaccumfaciens in different bean cultivars experimental plots.

Year 2021 Year 2022 Year 2023

Cultivars Total plants Total plants Total plants

number Xpp Cff number Xpp Cff number Xpp cif
Ofogh 200 1 0 - - - 200 0 0
Koosha 1200 0 22 3000 0 0 3200 1 3
Sadri 1400 2 12 800 0 0 - - -
Pak 800 0 4 400 0 0 200 0
Almas 1000 1 11 - - - - - -
Ghafar 800 0 4 600 0 0 200 0 0
Dadfar 1000 8 6 600 7 1 600 1 18
Yaghout 1400 34 30 2800 30 14 2200 6 26
Dorsa 400 2 0 200 0 0 - - -
Shokoufa 400 1 0 200 2 0 200 0 0
Saleh 400 1 0 2200 7 0 1200 0 1
Total 9000 50 89 10800 53 8 800 8 48
GRlS (s g esls plas 1) giler 4 Coglie 5 ol CIf s XPP 655k Sl 59, 3 oud ploxil slotgsy @mlis

Lak & ) el oog wglaie plB)) jo (5len 31 5L o Sles 3 BB Gl e BB eols lis calize pB)) (g9,
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Table 2. The number of plants infected with bacteria Xanthomonas phaseoli pv. phaseoli and Curtobacterium
flaccumfaciens pv. flaccumfaciens in different provinces of country.

Year 2021 Year 2022 Year 2023

province Total plants Total plants Total plants

number Xpp  Cif number Xpp  Cff number Xpp  Cff
Lorestan 2000 9 22 1000 8 5 1000 1 9
Zanjan 400 4 12 2000 15 0 3200 6 28
Markazi 5200 25 48 3200 9 3 2200 0 2
Fars 600 0 0 1000 6 0 1800 1 9
North Khorasan 800 12 7 1000 2 0 200 0 0
Esfahan - - - 600 5 0 - - -
Ardabil - - - 1400 8 0 - - -
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Curtobacterium flacumfaciens pv. flacumfaciens

Xanthomonas phaseolipv. phaseoli
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Curtobacterium flaccumfaciens pv. flaccumfaciens

Figure 1. The image on the right shows the symptoms of common bean blight caused by Xanthomonas phaseoli pv.
phaseoli in the bean plant along with the appearance of scalding symptoms on the infected pods. The image on the left
shows signs of irregular necrosis, wilting and death caused by infection with Curtobacterium flaccumfaciens pv.

flaccumfaciens.
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Necrosis
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Figure 2. The pathogenicity test of Xanthomonas phaseoli pv. phaseoli (Xpp) on the bean, sensitive cultivar Yaghout.
a) soil contamination method b) seed contamination C) contamination method by immersing the seedling in bacterial
suspension and d) pod contamination. In pod contaminatiom Xpp caused water soaked symptoms and in
Curtobacterium flaccumfaciens pv. flaccumfaciens infection, signs of necrosis were observed.

Curtobacterium facumfaciens pv. flacumfaciens

306 bp

EET

Xanthomonas phaseoli pv. phaseoli

800 bp
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Figure 3. Results of amplified PCR product on agarose gel with specific primers CffFOR2/CffREV4 (306bp) and
p7X4c/p7X4e (800bp) respectively, belong to of Curtobacterium flaccumfaciens pv. flaccumfaciens (column 1, 2 and 3
of figure A) and Xanthomonas phaseoli pv. phaseoli (column 8 of figure B) and the non-specific bands (Column 4, 5
and 6 of figure B) in PCR detection of Xpp belong to Pantoea agglomerans.
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Table 3. Approximate amount of bacterial population rate, Xanthomonas phaseoli pv. phaseoli and Curtobacterium

flaccumfaciens pv. flaccumfaciens, in seed stem, leaf and root.

Establishment of bacteria in plant tissue

The range of bacterial populations in plant tissue CFU/gr

Bacteria Epiphyte Endophyte Stem Leaf Root
Xpp + + 10%-10° 107-108 107-10° 10%-10°
Cif + + 10%-10* 105-108 106-107 10°-10°

ST g dng eaglio o & (s 310 352 )0 4o (Sl
2% (Fogll oty e (s)lan 5 am e &5 ol 50 555k
Byl 5o JEsl e rizren 058 (god edaline ey b
Vo sl im0 Wy oo delie aore bl ol
(Camara et al. 2009; Chen et al. 2021) oy a0
S 0 Xpp 6 SL Ve e Ll 8B 50 ooly lis Slados
Darrasse et ) slos Juil 1) Lis olS Coddgn b Wilgs oo
Dl sl Jaxe bl i 0929 &ye0 4o a5 (@l 2007
Wlgi o (6 75SL caslucl byl i jo Lol 058 co bled (5l
~Foll g5 ol il o wlos JUas! ole S5 s |y oL

Darrasse ) ail cos b o b codml 595 50 505 Gl o

Sy Lol las wwy bus asyie 0 (gl JUil 25

55 oI L i 4 Bols 5 gl Bl 5dy (ool
(Cff zy ¢ Xpp car) sy VY o (CFf YV 4 XppY) Y-
ey Gid lois DgBl o3 am i o sl S 5
S5l 5 3L (Foyai @Dle aoys a5 Xpp 4 (o]
QoS 98 3 ,80l0 08, pgd s H3 g ul cumlin Cff (6 uST
JyaS Il jo alidsy ol sosliee Cff wus o aw ¢ Xpp
4 oLS I Xpp 5 Cff Jlail &5 ax 5T ools lis ailsds oaids
Wi bl (S 50 Solem japds Lol sl (alad oay
5 5 o lasoma yly 5 o3, ol b gl
b, Ol ax 3T YL Cwglio L a3, jo i 0,5 0

J Appl Res Plant Prot

$




\AS

e olocy slocs 5L Jl/ o) s 5 (o pplce

@ azgi booyls ogmg ols g g8l el pB)1 s 059 @

Elgl 10 Slow 90 ;2 Swygy 9 Sy 39,0 Curen drwgs
JEsh coblB g ,d g a8le iy, « S s oS slacal
g mllo a5l eolanul e e o an Jud a0 5l g ke

sohite 4 oogdl alS Lle Bis o ac,je cublag cole,
Coonl Pl ile g0 o S5 50 eyl alesly rals

Reference

Afkhamifar A, Moslemkhani C, Hasanzadeh N, Razmi
J,  2023. Curtobacterium flaccumfaciens pv.
flaccumfaciens  with  antagonistic  effect on
Xanthomonas translucens pv. cerealis, plays a dual
role in the legumes-wheat rotation system. European
Journal of Plant Pathology 4: 611-621.

Audy P, Laroche A, Saindon G, Huang HC, Gilbertson
RL, 1994. Detection of the bean common blight
bacteria, Xanthomonas campestris pv. phaseoli and
X. c. phaseoli var. fuscans, using the Polymerase
Chain Reaction. Molecular Plant Pathology 84:
1185-1192.

Bastas KK, Sahin F, 2017. Evaluation of seedborne
bacterial pathogens on common bean cultivars
grown in central Anatolia region, Turkey. European
Journal of Plant Pathology 147: 239-253.

Bultreys A, Gheysen 1, 2020. First report of
Xanthomonas  phaseoli  pv. phaseoli and
Xanthomonas citri pv. fuscans causing common
bacterial blight of bean in Belgium. New Disease
Reports 41: 6.

Camara RC, Vigo SC, Maringoni AC, 2009. Plant to
seed transmission of Curtobacterium flaccumfaciens
pv. flaccumfaciens in a dry bean cultivar. Journal of
Plant Pathology 3: 549-554.

Chen NW, Ruh M, Darrasse A, Foucher J, Briand M,
2021. Common bacterial blight of bean: a model of
seed transmission and pathological
convergence. Molecular Plant Pathology 12: 1464—-
1480.

Darrasse A, Barret M, Cesbron S, Compant S, Jacques
M, 2018. Niches and routes of transmission of
Xanthomonas citri pv. fuscans to bean seeds. Plant
& Soil 422: 115-128.

J Appl Res Plant Prot

g Lo oy dase canlil Laylps a8y o (et al. 2007
wlls o 59 ) Solem @e Sogace 5l Wlg o wasb,
ools ylid ola)liF ues (Jacques et al. 2005) ail

Jusl slp Wl o )3 50 8L Comex g a0 Jxe
Darrasse ) oisb oaisS pond axalS 4 )4 51 el Codide
(et al. 2018
—obel i je ol plas ol gdod mls ggemme o
Cf 5 Xpp slislons 655 90 4 (Sogll (o)) 9550 o

Darrasse A, Bureau C, Samson R, Morris CE, Jacques
MA, 2007. Contamination of bean seeds by
Xanthomonas axonopodis pv. phaseoli associated
with low bacterial densities in the phyllosphere
under field and greenhouse conditions. European
Journal of Plant Pathology 119: 203-215.

EPPO, 1997. Curtobacterium flaccumfaciens pv.
flaccumfaciens. In: Smith, IM, McNamara, DG,
Scott, PR, Holderness, M (eds). Quarantine Pests for
Europe. CAB International, Wallingford. Pp. 991-
994.

Hailu N, Fininsa C, Tana T, Mamo G, 2017. Effects of
temperature and moisture on growth of common
bean and its resistance reaction against common
bacterial blight (Xanthomonas axonopodis pv.
phaseoli strains). Journal of Plant Pathology &
Microbiology 9: 1000419.

Harding M, Nadworny P, Buziak B, Omar A, Daniels
G, et al., 2019. Improved methods for treatment of
phytopathogenic biofilms: metallic compounds as
anti-bacterial coatings and fungicide tank-mix
partners. Molecules 24: 2312.

Harveson RM, Schwartz HF, Urrea CA, Yonts CD,
2015. Bacterial wilt of dry-edible beans in the
central high plains of the US: Past, present, and
future. Plant Disease 99: 1665-1677.

He Y, Munkvold GP, 2013. Comparison of seed
transmission and survival of Xanthomonas
axonopodis pv. phaseoli and Xanthomonas fuscans
subsp. fuscans in common bean seeds. Plant Health
Progress 1: 41.

Jacques MA, Josi K, Samson R, Darrasse A, 2005.
Xanthomonas axonopodis pv. phaseoli var. fuscans
is aggregated in stable biofilm population sizes in
the phyllosphere of field-grown beans. Applied &
Environmental Microbiology 71: 2008-2015.

$



https://www.google.com/search?sca_esv=71363a2e3bb1c06b&rlz=1C1GCEU_enIR820IR820&sxsrf=AHTn8zrlu4SiRTXeOJk6vPdHsBtIhv1APQ:1745144796294&q=Reference&spell=1&sa=X&ved=2ahUKEwj4tKj9suaMAxUh_7sIHQp2GAkQkeECKAB6BAgNEAE

AF-FHHIVYAAY (M) VYT Lf@)‘;goéf.fl,dcg&lgjlfcglaﬂjjj

YAY

Junior TS, Negrdo DR, Itako AT, Maringoni AC, 2012.
Pathogenicity of Curtobacterium flaccumfaciens pv.
flaccumfaciens to several plant species. Journal of
Plant Pathology 94: 427—430.

Lak M, 2016. Introducing bean bacterial wilt in Iran, 6"
National Conference on lIranian Beans. April 28,
Khoram Abad, IRAN. Pp. 1-4. (In Persian)

Lak M, Dory HR, 2013. Investigation and identification
of bean genotypes resistant to common bacterial
blight disease. Iranian Journal of Plant Protection
Science 44: 113-119. (In Persian with English
abstract).

Mohammadsour F, Khezri M, Ghasemi A, 2021.
Evaluation of various treatments on disinfestation of
tomato  seeds infected with  Clavibacter
michiganensis subsp. Michiganensis. Journal of
Applied Research in Plant Protection 10: 57-70 (In
Persian with English abstract).

Marques AS, Guimardes PM, Santos JP, Vieira TM,
2005. Survival and viability of Xanthomonas
axonopodis pv. phaseoli associated with bean seeds
stored under controlled conditions. Fitopatologia
Brasileira 30: 527-531.

Moslemkhani K, Zare L, Khaledi N, Farahani L,
Hashemi Fesharaki Sh, et al., 2018. The detection of
Xanthomonas axonopodis pv. phaseoli and using the
optimized method in monitoring the health of bean
seed lots. Iranian Journal of Seed Science &

Research 1: 69-77.

Osdaghi E, Lak MR, 2015. A source of resistance to
bacterial wilt in the common bean (Phaseolus
vulgaris) in Iran. Crop Protection 74: 37-41.

Osdaghi E, Taghavi SM, Fazliarab A, Elahifard E,
Lamichhane JR. 2015. Characterization, geographic
distribution and host range of Curtobacterium
flaccumfaciens: an emerging bacterial pathogen in
Iran. Crop Protection 78: 18-192.

Osdaghi E, Young AJ, Harveson RM, 2020. Bacterial
wilt of dry beans caused by Curtobacterium
flaccumfaciens pv. flaccumfaciens: A new threat
from an old enemy. Molecular Plant Pathology 5:
605-621.

Osdaghi E, Zademohamad AA, 2016. Phaseolus

lunatus, a new host of Xanthomonas axonopodis pv.
phaseoli in Iran. Journal of Phytopathology 1: 56—
60.

Sammer UF, Reiher K, 2012. Curtobacterium
flaccumfaciens pv. flaccumfaciens on soybean in
Germany-a threat for farming. Journal of
Phytopathology 6: 314-316.

Soares RM, Fantinato GG, Ferreira EG, Marcelino-
Guimaraes FC, 2018. Plant-to-seed transmission of
Curtobacterium flaccumfaciens pv. flaccumfaciens
on soybean. Tropical Plant Pathology 43: 376-379.

Sokhandan Bashir N, 2023. Effect of carbon dioxide on
seed transmission of Lettuce mosaic virus. Journal
of Applied Research in Plant Protection 4: 451-459
(In Persian with English abstract).

Tegli S, Sereni A, Surico G, 2002. PCR-based assay for
the detection of Curtobacterium flaccumfaciens pv.
flaccumfaciens in bean seeds. Letters in Applied
Microbiology 4: 331-337.

Tegli S, Biancalani C, Ignatov AN, Osdaghi E, 2020. A
powerful lamp weapon against the threat of the
quarantine  plant  pathogen  Curtobacterium
flaccumfaciens pv. flaccumfaciens. Microorganisms
11: 1-13.

Tsedaley B, 2015. Review on seed health tests and
detection methods of seedborne
diseases. Journal of Biology, Agriculture Healthcare
5(5): 176-184

Valdo SCD, Wendland A, Aradjo LG, Melo LC, Pereira
HS, et al., 2016. Differential interactions between
Curtobacterium flaccumfaciens pv. flaccumfaciens
and common bean. Genetics & Molecular Research
15(4): 1-16.

Weller DM, Seattler AW, 1980. Evaluation of seed
borne Xanthomonas phaseoli var. fuscans as primary
incula in bean blights. Phytophatology 70: 148-152.

Zamani Z, Bahar M, Jacques MA, Lak MR, Akhavan A.
2011. Genetic diversity of the common bacterial
blight pathogen of bean, Xanthomonas axonopodis
pv. phaseoli, in Iran revealed by rep-PCR and PCR-
RFLP analyses. World Journal of Microbiology &
Biotechnology 27: 2371-2378.


https://arpp.tabrizu.ac.ir/article_16757_dc76081c435598145e092498564b4ace.pdf
https://arpp.tabrizu.ac.ir/article_16757_dc76081c435598145e092498564b4ace.pdf

