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Figurel. Pathogenicity test of isolated bacteria in the present study on hosts A: onion, B:

pepper C: potato and the appearance of symptoms after one to two weeks compared to the
control host
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Tablel. Names of strains, hosts, isolated area and year of separation of each of the strains used in the
present study

Isolates Host Isolated area Year of separation
$39,540,541,542,543 Onion Maragheh-East Azarbayjan 2019
S44,545,546,547,548,549 Onion Azarshahr-East Azarbayjan 2020
S50,S51 Onion Azabshir-East Azarbayjan 2019
S52,553,554,555 Onion Mamaghan-East Azarbayjan 2019
S56,557,S58 Onion Bukan-West Azarbayjan 2020
S59,560,S61 Potato Hashtrood-East Azarbayjan 2020
$62,563,564,S65 Potato Ourmieh-West Azarbayjan 2019
$66,567,568,569,570,S71 Potato Azabshir-East Azarbayjan 2020
S72,573,S74,S75 Potato Naghadeh-Wet Azarbayjan 2019
S76,577,578,579,580,S81 Pepper Mahabad-West Azarbayjan 2020
$82,583,584,S85 Pepper Bukan-West Azarbayjan 2019
$86,587,588,589 Pepper Bonab-East Azarbayjan 2019

S90,591,592,593,594,595,596,597  Pepper Hastrood-East Azarbayjan 2019
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Figure 2. Genomic fingerprints of potato isolates generated by BOX —PCR in
2% agarose gel. (The specifications of the strains are given in Table 1). M.

ladder marker 1Kb (promega)
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Figure 3. Genomic fingerprints of potato isolates generated by ERIC —PCR
in 2% agarose gel. (The specifications of the strains are given in Table 1). M.

ladder marker 1Kb (promega)
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Figure 4. Dendrogram based on combined BOX and ERIC amplification patterns of potato strains, using

UPGMA analysis and Jaccard’s coefficient
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Figure 5. Genomic fingerprints of onion isolates generated by BOX —PCR in 2%
agarose gel. (The specifications of the strains are given in Table 1). M. ladder marker

1Kb (promega)
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Abstract
Background and Objectives
The bacterial rot of pepper, onion, and potato is one of the most crucial diseases in the East
and West Azerbaijan provinces of Iran. Therefore, accurate identification of the causes of
these diseases and the study of their genetic diversity can be beneficial in preventing their
occurrence. In the present study, in addition to studying and identifying their morphological
and molecular characteristics, the genetic diversity of bacterial species from selected hosts in
the provinces of East and West Azerbaijan is studied to obtain comprehensive information.
Material and Methods
Infected potatoes, onions, and peppers with soft rot symptoms were collected from different
areas in the East and West Azarbaijan provinces of Iran in the timeframe between 2019 and
2020. Infected samples were cultured on the NA medium. Moreover, purified bacterial
colonies were streaked on the Kings’B medium. All isolates that produced fluorescent
pigments were identified using biochemical, nutritional, and physiological tests, including
LOPAT tests (levan production from sucrose (L), the presence of oxidase (O), the ability to
cause rot on potato tubers (P), the presence of arginine dihydrolase (A), and the ability to
induce hypersensitivity reaction (HR) on tobacco leaves (T)), nitrate reduction, and the
utilization of various carbon sources. All isolates that produced fluorescent pigments were
identified as Pseudomonas using phenotypic properties. To assess the genetic diversity within
the strains, BOX and ERIC-PCR were analyzed. The UPGMA method was employed to
evaluate the similarity matrix and clustering between the strains. For genetic identification,
16S rRNA, gyrB, and ropD genes of strains were amplified and sequenced.
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Results

A total of 59 isolates were obtained from infected onion, pepper, and potato plants. The
bacterial isolates revealed cream colonies with a low convex height, jagged edge, and rugged
surface on the nutrient agar medium. All strains produced fluorescent pigments on the King’s
B medium and demonstrated Gram-negative and positive reactions to the catalase. In
pathogenicity tests, all strains were pathogenic on healthy plants. Moreover, clustering ERIC
and BOX-PCR results with UPGMA and Jaccard’s similarity coefficients showed that the
strains of potato, pepper, and onion were clustered into five and four main groups,
respectively. The gyrB, rpoD, and 16S rRNA nucleotide sequences showed high similarity
between the strains and Pseudomonas cichorii.

Discussion

The results showed that Iranian P. marginalis strains are very diverse and are related to the
isolation site and the host plant. This high diversity can be due to the long history of
cultivating these plants in the provinces of Iran and the high genetic diversity in the bacterial
population. Based on previous studies published on Iranian P. marginalis, this is the first
report of isolation and identification of P. marginalis, the agent that causes soft rot in

pepper, onion, and potato in East and West Azarbaijan provinces.
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