University of Tabriz Press

Journal of Applied Research in Plant Protection https://arpp.tabrizu.ac.ir/

;ARPP

Research Article

Biocontrol of bacterial wilt of bean (Curtobacterium flaccumfaciens pv. flaccumfaciens) using
symbiotic and non-symbiotic rhizobacteria

Sedighe Mohammadikhah?, Pejman Khodaygan®*, Khalil Malekzadeh?, Roohallah Saberi Riseh!

1
2

Department Department of Plant Protection, Agriculture Faculty, Vali-E-Asr University of Rafsanjan, Rafsanjan, Iran
Department of Plant Genetics and Plant Production, Agriculture Faculty, Vali-E-Asr University of Rafsanjan, Rafsanjan, Iran

Corresponding author
* Pkhodaygan@vru.ac.ir

Abstact

Keywords

Bacterial Wilt of Bean,
Biocontrol, Induced
systemic resistanc Growth-
promoting bacteria,

Bacterial wilt caused by Curtobacterium flaccumfaciens pv. flaccumfaciens (Cff) is one
of the most important diseases of common bean. The purpose of this study was to isolate
and identify symbiotic and non-symbiotic rhizobacteria with antagonisitic potential
against bacterial wilt of common bean and to evaluate the beneficial characteristics of

Rhizobium bacterial isolates. A total of 100 bacterial strains were isolated from bean, soybean, lentil,

chickpea, fenugreek, yellow alfalfa and alhagi. Strains were screened for their antagonistic
activity. Eleven isolates were selected and their ability to induce resistance in bean plants
(cv. Khomein) against Cff was tested under greenhouse conditions. Morewer, defense
enzymes such as peroxidase, polyphenol oxidase, phenylalanine ammonialyase, and total
phenols contents were determined in different treatments. The results showed that the level
of these enzymes increased in the combination of rhizobium and pathogen. Analysis of the
16SrRNA gene sequences revealed that representative isolates belongto the genera
Pantoea, Sinorhizobium, Enterobacter, Xanthomonas, and Rhizobium. Our research
revealed that the isolated rhizobacteria strains exhibit both potential for biological nitrogen
fixation and antagonistic activity. Given the constraints associated with chemical
compounds, the employment of these bacteria as a viable solution in the management of
bacterial wilt of bean appears crucial and essential for a safe, efficient, and sustainable
approach.
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Table 2. Antagonistic properties of superior isolates isolated from root nodules of different plants.

Strain Host isolated Inhibition zone Phosphate  Production Production Genus Accession
code from solubilization of HCN of lipase number

140 Bean Nodule +14mm - - + Rhizobium OR672974
12 Bean Nodule +10mm - - - Rhizobium OR673075
283 Lentil Nodule +5mm + - + Rhizobium OR672739
352 Bean Nodule +32mm + - - Sinorhizobium OR672737
405 Sweet clovers Nodule +12mm + + + Sinorhizobium OR085960
40 Fenugreek Nodule +24mm + - - Xanthomonas OR672740
370 Chickpea Nodule +4mm - - - Pantoea OR672972
280 Lentil Nodule +28mm - - - Enterobacter OR673073
535  Soybean Nodule +18mm + - - Enterobacter OR085848
101 Bean Nodule +32mm - - - Rhizobium OR673071
425 Alhagi Soil +16mm - - - Rhizobium OR085848
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Figure 1. Inhibitory halo created by isolate bacteria Antagonist againt Curtobacterium right: isolate 140, left: isolate 425.
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Figure 2. Right: observation of wilting symptoms in the plant bean inoculated with Cff pathogen, left: control plant
inoculated with sterile distilled water without wilting symptoms.
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Figure 3. Right: nodules created on the root of bean plant with inoculation by isolate 140, left: control plant root

without inoculation.
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Figure 4. Changes in peroxidase enzyme in local Khomein bean plant in different treatments: Rhizobium +

Curtobacterium (Rh+Curto), Curtobacterium (Curto), Rhizobium + water (Rh + H,0), Rhizobium (Rh), Control without
pathogen inoculation at different times: 16 days after inoculation of Rhizobium isolate into potting soil, 18 days after

inoculation of Rhizobium into potting soil, 17 days after inoculation of Rhizobium into potting soil, 22 days after
inoculation of Rhizobium into potting soil, Challenge: Time of inoculation of Curtobacterium bacteria into bean plant

stem.
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Figure 5. Changes in polyphenol oxidase enzyme in local Khomein bean plant in different treatments: Rhizobium +

Curtobacterium (Rh+Curto), Curtobacterium (Curto), Rhizobium + water (Rh + H,0), Rhizobium (Rh), Control without
pathogen inoculation at different times: 16 days after inoculation of Rhizobium isolate into potting soil, 17 days after

inoculation of Rhizobium into potting soil, 18 days after inoculation of Rhizobium into potting soil, 22 days after
inoculation of Rhizobium into potting soil, Challenge: Time of inoculation of Curtobacterium bacteria into bean plant

stem.
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Figure 6. Changes in the enzyme phenylalanine ammonia lyase in the local Khomein variety of bean plant in different
treatments: Rhizobium + Curtobacterium (Rh+Curto), Curtobacterium (Curto), Rhizobium + water (Rh + H;0),
Rhizobium (Rh), Control without pathogen inoculation at different times: 16 days after inoculation of the Rhizobium
isolate into the potting soil, 17 days after inoculation of Rhizobium into the potting soil, 18 days after inoculation of

Rhizobium into potting soil, 22 days after inoculation of Rhizobium into the potting soil, Challenge: Time of inoculation
of the Curtobacterium bacteria into the bean plant stem.
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Figure 7. Changes in total phenol content in local Khomein bean plants in different treatments: Rhizobium +
Curtobacterium (Rh+Curto), Curtobacterium (Curto), Rhizobium + water (Rh + H,0), Rhizobium (Rh), Control without
pathogen inoculation at different times: 16 days after inoculation of Rhizobium isolate into potting soil, 17 days after

inoculation of Rhizobium into potting soil, 18 days after inoculation of Rhizobium into potting soil, 22 days after
inoculation of Rhizobium into potting soil, Challenge: Time of inoculation of Curtobacterium bacteria into bean plant.
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bootstrap method and based on 1000 repetitions, Methanoculleus thermophilus was selected as outgroup species.
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Figure 8. Phylogenetic tree using maximum-likelihood (ML) algorithm based on the 16S rRNA gene sequence of selected
isolates in this study and reference strains obtained from NCBI. The estimated standard error was calculated using
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