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Abstract

There are many epiphytic bacteria live on surface of pome fruit tree foliage, and have been proven to show antagonistic
activity against Erwinia amylovora, the causal agent of fire blight disease. In order to characterize and assess antagonistic
potential and genetic diversity of epiphytic bacteria associated with pome fruit trees in orchards of West Azarbaijan
province samplings were carried out from foliage of apple, pear, and quince trees during spring, summer and autumn in
2014. Epiphytic bacteria were isolated and their antagonistic potential against E. amylovora were evaluated and then
bacterial isolates were identified. The isolated bacteria were categorized into three group including Pantoea agglomerans,
Pseudomonas fluorescens and other unknown Gram-positive bacteria. Genetic diversity among the Pseudomonas and
Pantoea isolates were studied using Rep-PCR technique. Resulted data were analyzed in NTSYSpc v2.02e software and
compared using UPGMA and Jaccard similarity coefficient methods. Also, the analyses of the BoxA1R primer’s band
patterns separated ten groups with at least 75% similarity among the pseudomonad isolates. Similarly, nine groups with
70% similarity within the Pantoea isolates were discovered. These results showed a high genetic diversity among the
epiphytic strains of Pseudomonas and Pantoea in west Azarbaijan pome fruit orchards.
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Table 1. Biochemical and differential tests for identification of Pseudomonas fluorescens, P. agglomerans and Erwinia

amylovora.
Character P. agglomerans P. fluorescens E. amylovora
Gram _ _ _
Levan _ n n
Yellow pigment on + - -
YDC
Grows at41°C . _ _
Gas production from + + -
glucose
Gas production from + - -
maltose
Gas production from + + +
sucrose
Arginine + + _
dehydrogenase
Oxidase _ . _
Growth anaerobically + _ +
Fluorescent pigment _ + _
on KB
Pectate degradation _ _ _
Katalase N n +

Green pigment on
EMB
HR on Tobacco

+ : Positive reaction or growth, - : negative reaction or no growth
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Figure 1. Antagonistic ability of epiphytic bacteria and inhibition zone formed around isolates.
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Figure 2. Electrophoresis pattern of PCR product obtained from BOX A1R primer for Pantoea agglomerans isolates on

agarose gel 1.5%.
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Figure 3. Electrophoresis of PCR product obtained from BOX A1R primer for Pseudomonas fluorescens isolates on

agarose gel 1.5%.
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Table 2. Grouping, geographical areas and hosts of antagonist Pantoea isolates from West Azerbaijan province.

Region Hosts isolate code Group number
Nagadeh, Salmas, Apple (2), pear, quince Pal, Pa5, Pa8, Pall 1
Oshnavieh, Mohamadyar
Khoy (2), Apple (3), quince (1) Pal8, Ppal9, Pa21, Pa20 2
Oshnavieh(2)
Orumieh Pear Pal2 3
Nagadeh (1), Apple (2), pear (1), quince (3) Pa3, Pa7, Pa9, Pa6, Pal4, Pa4 4
Oshnavieh (3),
Mohamadyar (2)
Salmas Quince Pa2 5
Nagadeh Pear Pal0 6
Salmas Quince Pal3 7
Orumieh (1), Pear (1), Apple (2) Pal5, Pal6, Pa22 8
Nagadeh (1), Mahabad (1)
Nagadeh Apple Pal7 9
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Figure 4. Dendrogram of genotypic characteristics of Pantoea agglomerans isolates using BOX A1R primer designed
by NTsys-pc 2.02 software.
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Table 3. Grouping, geographical areas and hosts characteristics of antagonistic pseudomonad isolates from West

Region Hosts isolate code Group number
Mahabad, Miandoab Apple Psl1, Ps13 1
Oshnavieh Apple Ps10 2
Nagadeh Apple Ps8 3
Nagadeh (2), Apple (2), pear (1), quince (3) Ps14, Ps15, Ps17, 4
Oshnavieh (3), Mohamadyar Ps20, Ps19, Ps21, Ps23,
(2), Salmas (1), Mahabad (1) Ps25, Ps24
Mohamadyar Apple, Pear (2) Ps2, Ps5, Ps7 5
Miandoab, Pear, Apple (2) Ps3, Ps12, Ps18 6
Mohamadyar (2)
Nagadeh Pear Ps16 7
Nagadeh Apple Ps22 8
Nagadeh, Oshnavieh Apple, Pear, Quince Ps6, Ps9, Ps11 9
)
Apple Ps4 10
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Figure 5. Dendrogram of genotypic characteristics of Pseudomonas fluorescens isolates using BOX A1R primer
designed by NTsys-pc 2.02 software.
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