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Figure 1. Bacterial pathogenicity test on tomato plant: A,
control plant (Inoculated with distilled water), B, symptoms of
wilting on tomato plant instilled by Aal strain.
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Table 2. Name of the site and year of isolation of each Ralstonia
solanacearum strain in East Azerbaijan Province.
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Figure 2. A- Amplified fragment of 282 bp of strains of R. solanacearum Aal to Aa7 using 759 and 760 primers in agarose 1.5 % gel olored
with Ethidium Bromide. B- Amplified fragment of 148 bp of strains of R. solanacearum Aal to Aa7 using PS961 and PS96H primers.
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Table 2. Morphologic, biochemical and physiological properties of pathogenic strains of tomato wilt

Test Reaction of strains ~ Test Reaction of strains
catalase + Ramenose +

oxidase + Sucrose +
Ultrasensitivity on geranium + Fructose +

Growth in 2%NaCl solution - Rafinose +
Producing acid from: Galactose +

Maltose + Lactose -
Cellobiose + Dolistole

Mannitol - Use of -

Maltose + Beta Alanine -
Trehalose + L-Arginine -

Glucose + L-Lysine -

Sorbitol - Producing fluorescent pigments +
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Table 3. Morphological, biochemical and physiological
properties of antagonist strains
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Figure 3. Preventive effect of Rhizosphere bacteria

isolated from tomato against Ralstonia solanacearum
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Figure 5. Phylogenetic tree from the comparison between Kal strain isolated from rhizosphere of tomato with other bacteria present in
NCBI and B- Phylogenetic tree from the comparison between 16SrRNA gene of Ka2 and Kaa3 strains isolated from rhizosphere of tomato
with other bacteria present in NCBI using MEGAS program.
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Abstract

Bacterial wilt caused by Ralstonia solanacearum is one of the most destructive diseases which negatively
affects the tomato production worldwide. Considering the importance of the disease, using biological
control agents could be effective approaches in reducing the damage of the pathogen. Plant specimens
suspected to be infected by tomato bacterial wilt disease were collected from different regions of East
Azerbaijan province in Iran. Phenotypic identification of the strains was performed using recommended
biochemical and physiological tests. In genotypic assessment, using PCR, a 282 and 148 bp fragments
with the PS961/ PS96H primers were amplified. Based on phenotypic and genotypic properties, the strains
that cause wilt of tomato were identified as R. solanacearum biovar 2. For biological control of this
disease, 15 bacterial strains were collected from rhizosphere of healthy tomato plants using soil serial
dilution method. Antagonistic effect of the strains was evaluated based on their growth inhibitory on
pathogen. According to the results, three bacterial strains showed antagonistic activity against R.
solanacearum. Based on phenotypic and genotypic characteristics, the antagonist strains Kal, Ka2 and
Ka3 were identified as Bacillus subtilis and Pseudomonas fluorescens, respectively.

Key words: Biological control, Antagonist, Rhizosphere, Tomato, Tomato wilt disease
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