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Abstract

In March-April of 2020-2022, round and water-soaked spots surrounded by a brown border were observed
on the green bean pods delivered to the markets of Isfahan from the southern provinces of the country. A
bacterium with a fluorescent appearance and a spindle-shaped structure with irregular edges was routinely
isolated from the 81 specimens collected. The genetic fingerprinting employing rep-PCR revealed a
resemblance between the PCR product profiles of the isolates, which is consistent with their pathogenic and
biochemical characteristics. The PCR reaction of representative isolates produced the expected-size
fragments of 16Sr DNA through genus-specific primer sets. Subsequent analysis of the sequences of the
fragments confirmed the affiliation of the isolates with Pseudomonas spp. The expected-sized amplicons
were amplified and sequenced in nested-PCR tests using phaseolotoxin gene based primer pairs. The results
showed that the nucleotide sequences were 99% homologous to Pseudomonas savastanoi pv. phaseolicola
(Psp). By conducting a phylogenetic analysis with sequences of housekeeping genes gyrB and rpoD, the
isolates were clustered with reference strains of Psp, confirming their identity. Considering the isolates’
morphological, biochemical and molecular characteristics, Psp was identified as the cause of halo blight
disease in beans imported to Isfahan from the southern regions. In laboratory conditions, the persistence of
the pathogen on seed was evaluated for more than one year. The long-term viability of Psp on seeds may
lead to the ongoing prevalence of bean halo blight disease in the country in the forthcoming years, due to the
cool and moist conditions resulting from spring rains.
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Table 1. Primers name, sequence, PCR product size and PCR conditions for the identification of

Pseudomonas savastanoi pv. phaseolicola

Amplicon
Primer Primer sequences length (bp) PCR cycling conditions
BOX1R CTACGGCAAGGCGACGCTGACG 95°C 7; 30x [94°C 60", 53°C 60",
65°C 8']; 65 °C 16’

ERIC2F AAGTAAGTGACTGGGGTGAG 95°C 5'; 30x [94°C 60", 52°C 60",
ERICIR ATGTAAGCTCCTGGGGATTCAC 65°C5';65°C 8’

27F AGAGTTTGATCCTGGCTCAG 1451 96°C 4'; 30x [94°C 60", 57°C 60",
1492R CTACGGCTACCTTGTTACGA 72°C 60"]; 72 °C 10’

PS-F GGTCTGAGAGGATGATCAGT 1018 94°C 3'; 30x [94°C 60", 60°C 60",
PS-R TTAGCTCCACCTCGCGGC 72°C 60"]; 72 °C 10’

PA-GS-F GACGGGTGAGTAATGCCTA 618 94°C 5 '; 35% [95°C 60", 65°C 45",
PA-GS-R CACTGGTGTTCCTTCCTATA 72°C 60"]; 72 °C 10’

P5.1 AGCTTCTCCTCAAAACACCTGC 502 94°C 2'; 25% [94°C 60", 58°C 60",
P3.1 TGTTCGCCAGAGGCAGTCATG 72°C 120"; 72°C 8'

P5.2 TCGAACATCAATCTGCCAGCCA 450 94°C 2'; 25% [94°C 60", 58°C 60",
P3.2 GGCTTTTATTATTGCCGTGGGC 72°C 120", 72°C 8’
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Fig 1. Characteristic symptoms of bean halo blight disease include the formation of water-soaked
lesions followed by necrosis on the leaves and pods of beans collected from greengrocers in Isfahan
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Fig 2. Pathogenicity tests of isolate BHB26 on leaves (15 days) and pods (5 days) of beans under

greenhouse conditions
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Fig 3. Genomic DNA fingerprint patterns of a representative bacterial strain isolated from halo-blight
infected leaves and pods of bean plants using the ERIC-PCR technique
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Fig.4 PCR amplification of 16SrDNA fragment from pathogenic bacterial isolates causing bean halo
blight with Pseudomonas genus- specific primer pair PS-F/Ps-R (expected band 1018bp)
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Fig 5. Partial amplification of the phaseolotoxin gene cluster from isolates of Pseudomonas savastanoi

pv. phaseolicola using nested-PCR with primer pair P5.1/P3.1 (first round) followed by primer pair

P5.2/P3.2 (second round)
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Fig 5. Phylogenetic tree based on concatenated gyrB and rpoD sequences of two representative strains

of Pseudomonas savastanoi pv. phaseolicola (Psp26 and Psp91) isolated from southern provinces of

Iran with the gyrB-rpoD sequences of closely related strains of Pseudomonas spp. retrieved from NCBI

database. Sequence of P. fluorescens was used as an outgroup.
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