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Abstract

Bacterial canker is one of the most devastating diseases on the stone fruit trees. This disease is caused by
a gram-negative bacterium called Pseudomonas syringae pv. syringae. Consecutive use of antibiotics and
copper compounds has caused the emergence of new resistance races. One of the most promising
replacement compounds is the use of bacteriophages. In this research, 56 soil samples were collected
from the suspected trees of having bacterial canker from northwestern of Iran. In order to check the
presence of phage particles, double-layer soft-agar technique was used to purify individual phage plaques.
A total of 75 phage isolates, all of which had clear plaques, were isolated from the samples, among them,
five phages with the highest lysing capability were selected for electron microscopy and greenhouse
studies. Among the selected phages, three phages showed morphological similarity to Myoviridae,
Tectividae and Microviridae families. Although all five phages were effective in reducing the growth of
bacterial population in liquid culture medium, significant differences were observed between them. The
cocktail prepared from the mixture of five phages showed a much stronger effect than the individual
phages. The results of the greenhouse tests showed that these phages effectively reduce the development
of the pathogen inside the bean and can reduce the bacterial symptoms in the treated plant by 90%. The
five isolated phages in this research showed acceptable results in the control of the agent of bacterial
canker of the stone fruit trees in the laboratory and in greenhouse experiments, and their actual
formulation is recommended at the regional level.
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Table 1. Steps of spraying phages suspension on the leaves of bean host in greenhouse conditions

Step 1

2 3

Wound formation by carborundum

Simultaneously inoculation powder on the surface of the leaves

Spraying host bacterial After 30 min, phage suspension
suspension on the leaves was sprayed on the leaves

Spraying phages suspension on the

Prevention inoculation
leaves

Wound formation on the Bacterial suspension was
surface of the leaves after 24 h sprayed

Wound formation by carborundum

Therapy inoculation powder on the surface of the leaves

Spraying host bacterial After 24 h. phage suspension
suspension on the leaves was sprayed on the leaves
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Fig 1. Proving the presence of phage particles, a) the presence of small and clear plaques of specific phages in soft top agar technique. b)

Lysis of bacteria lawn by specific phages in spot assay technique.
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Table 2. The last critical dilution of selected phages particle

Phage Plaque  The last critical Phage
number dilution particle
MAH-15 73 10-6 3.65.108
AZA-17 32 107 1.60.10°
AZG-19 55 106 2.75.108
AZB-20 46 107 2.30.10°
AZZ-21 46 10°° 2.30.101!
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Fig 2. Transmission Electron Microscopy (TEM) images probably related to a) Myoviridae family, 100nm. b) Microviridae family, 100 nm.

c¢,d and e) Tectiviridae family, 200 nm.
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Table 3. Comparison of the average number of spots appearing in three groups: simultaneous, prevention and therapy in leaves treated with
phage suspension and untreated as a positive control (Pss bacterial suspension with a concentration of 107 cfu/ml).

Factors Average data of Average data of Average data of
Simultaneous prevention treatments therapy treatments
treatments
Spraying Pss bacteria and phage 15 23.762)° 23.67° 76¢d
Spraying Pss bacteria and phage 17 19.332°P 25.33° 86ef
Spraying Pss bacteria and phage 19 27.33%0 17° 72.33¢
Spraying Pss bacteria and phage 20 35.332P 24.67° 93.33%f
Spraying Pss bacteria and phage 21 24.673b 17.67° 75.33¢
Spraying Pss bacteria and cocktail phages 9.332b 16.3320¢ 61.33°
Positive control -Pss 100.67¢ 100.67¢ 100.674f
Negative control-dH20 .2 .2 .8
Negative control-phage .2 .2 .2
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Fig 5. A general comparison of the effects of phages suspension on the development of Pss bacteria in the bean host plant in three stages: a)
simultaneous inoculation treatments, b) prevention treatments and c) therapy treatments. Data analysis with SPSS-Duncan software (p<0.05).
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