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Cronin et al. 1997

Sleds o eeia sbw Sl il oy SLES, J xS
DAPG 45 Ly sy

P. flourescens strain F113

Trias et al. 2008

036 Slomy jee 5 Lae gee s P. carotovora (g st e S

Lactobacillus plantarum
Lactobacillus acidophilus
Lactobacillus buchneri
Leuconostoc spp

Sharga and lyon 1998

WSl 5 L g (S sy Jole o581 J 8

Bacillus subtilis strain BS 107

Cladera-olivera et al.
2004

O 4 5 5 e s S e3le 1) 55 L PL carotovora s st J s
SAL Jkw el

Bacillus licheniformis P40

Jafra et al. 2006

s, L Dickeya  Pectobacterium (la sL J 8
S 5SS sl 5 =55 3l 6 S sk 5 Quorum Sensing

Rhodococcus spp
Ochrobacterium spp
Delftia spp

Epton et al. 1990

GRS Caolt b i 52 s SLESG slae S xS

Bdellovibrio bacteriovorans

Krzyzanowska et al.
2012
Czajkowski et al. 2009

et s Slaods > Dickeya sp. Biovar3 ¢ st J xS

Obesumbacterium spp
Serratia plymuthica A30
Rhodococcus spp
Pseudomonas spp
Bacillus spp
Lysinibacillus spp

Hu et al. 2009

Pinellia ternata oLS slaeds ;3 P.C.Co Sl J 25

Pseudomonas aeruginosa
Enterobacter asburiae
Pantoea ananatis
Mynoides odoratimimus

Sturz et al. 1999

sy 3 PLcarotovorum 3ol J xS

Curtobacterium luteum
Pantoea agglomerance
Pseudomonas fluorescent

Algeblawi and Adam
2013

s 33 PCC Sl 28

Bacillus subtilis
Pseudomonas fluorescent
Bacillus turingiensis

Rahman et al. 2012

b 33 PCC Sl 28

Lactobacillus sp.
Bacillus sp.
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Table 4- Results of biochemical tests on bacterial isolates whose pathogenicity test on potato were positive
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Fig 1- Electrophoresis of PCR products performed on bacterial isolates a. by 16SrRNA primers b. by Y primers
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I
TGCTCTCTGGGTGACGAGCGGCGGACGGGTGAGTARTGTCTGGGAAACTGCCTGATGGAGGGGGATARCTACTGGARACGGTAGC TARTACCGCATARCGTC TACGGACCARAGTGGGGGACCTTC
TCCTTGGGTGACGAGCGGCGGACGGGTGAGTARTGTCTGGGAAACTGCCTGATGGAGGGGGATARCTACTGGARACGGTAGC TAARTACCGCATARCCTCGCARGAGL CTTA
GCTTGCTCTTTGGGTGACGAGCGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGARACGGTAGCTAATACCGCATAARCCTCGCARGAGL CTTC
AGCTTGCTCTTTGGGTGACGAGCGGCGGACGGGTGAGTARTGTCTGGGAAACTGCCTGATGGAGGGGGATARCTACTGGARACGGTAGCTARTACCGCATARCCTCGCARGAGL CTTC
CTCTTTGGGTGACGAGCGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGARACGGTAGCTAATACCGCATARCCTCGCARGAGL CTTC
TGCTCTTTGGGTGACGAGCGGCGGACGGGTGAGTARTGTCTGGGAAAC TGCCTGATGGAGGGGGATARCTACTGGARACGGTAGC TAATACCGCATAACCTCGCARGAGL CTTC
CTTGCTCTTTGGGTGACGAGCGGCGGACGGGTGAGTARTGTCTGGGAAACTGCCTGATGGAGGGGGATARC TACTGGARACGGTAGC TAATACCGCATAACCTCGCARGAGL CTTC
CGTACATTGAGT--—-AGCGGCGGACGGGTGAGTARTGTCTGGGAAACTGCCTGATGGAGGGGGATARCTACTGGARACGGTAGC TARTACCGCATARCGTCTTCGGACCARAGAGGGGGACCTTC
++2bgcbCLbThgGTgacgAGCGGCGGACGGGTGAGTARTGTCTGGGAAACTGCCTGATGGAGGGGGATARCTACTGGARACGGTAGCTARTACCGCATAACETCL , cgGAcCARAGaGGGGGACCTTC

131 140 150 160 170 180 190 200 210 220 230 240 250 260

I I
GGGCCTCACGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTARTGGC TCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAARCTGAGACACGGTCCARACT
GGGCCTCTCGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGAGGTAATGGC TCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAAC TGAGACACGGTCCAGACT
GGGCCTCTCGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGG TGAGGTAATGGC TCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAAC TGAGACACGGTCCAGACT
GGGCCTCTCGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGAGGTARTGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAARCTGAGACACGGTCCAGACT
GGGCCTCTCGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGAGGTARTGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAARCTGAGACACGGTCCAGACT
GGGCCTCTCGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGAGGTARTGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACT
GGGCCTCTCGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGAGGTARTGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACT
GGGCCTCTTGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGAGGTARTGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAARCTGAGACACGGTCCAGACT
GGGCCTCLcGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGaGGTARTGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGARCTGAGACACGGTCCAgACT

261 270 280 290 300 310 320 330 340 350 360 370 380 390

I I
CCTACGGGAGGCAGCAGTGGGGARTATTGCACAATGGGCGCARGCCTGATGCAGCCATGCCGCGTGTGT CTTAGGGTTGTARAGCACTTTCAGCGAGGAGGARGGGTAGTGTGT TAARTAGC
CCTACGGGAGGCAGCAGTGGGGARTATTGCACAATGGGCGCARGCCTGATGCAGCCATGCCGCGTGTGTGARGARGGCCTTCGGGTTGTARAGCACTTTCAGCGAGGAGGARGGCGGTARGGT TRATAARC
CCTACGGGAGGCAGCAGTGGGGARTATTGCACAATGGGCGCARGCCTGATGCAGCCATGCCGCGTGTGTGARGARGGCCTTCGGGTTGTARAGCACTTTCAGCGGGGAGGARGGCGGTARGGTTARTACC
CCTACGGGAGGCAGCAGTGGGGARTATTGCACAATGGGCGCARGCCTGATGCAGCCATGCCGCGTGTGTGARGARGGCCTTCGGGTTGTARAGCACTTTCAGCGAGGAGGARGGCGGTARGGT TRATAAC
CCTACGGGAGGCAGCAGTGGGGARTATTGCACAATGGGCGCARGCCTGATGCAGCCATGCCGCGTGTGTGARGARGGCCTTCGGGTTGTARAGCACTTTCAGCGAGGAGGARGGCGGTARGGT TRATAARC
CCTACGGGAGGCAGCAGTGGGGARTATTGCACAATGGGCGCARGCCTGATGCAGCCATGCCGLGTGTGTGARGAAGGCCTTCGGGT TGTARAGCACT TTCAGCGAGGAGGANGGCGGTARGGT TAATAAC
CCTACGGGAGGCAGCAGTGGGGARTATTGCACAATGGGCGCARGCCTGATGCAGCCATGCCGLGTGTGTGARGARGGCCTTCGGGT TGTARAGCACT T TCAGCGAGGAGGARGGCAGTCGTGT TAATAGC
CCTACGGGAGGCAGCAGTGGGGARTATTGCACARTGGGCGCARGCCTGATGCAGCCATGCCGCGTGTGTGARGARGGCCTTCGGGTTGTARAGCACT TTCAGCGGGGAGGARGGCGGTGAGGT TRATAARC
CCTACGGGAGGCAGCAGTGGGGARTATTGCACAATGGGCGCARGCCTGATGCAGCCATGCCGCGTGTGTGARGARGGCCTTcGGGTTGTARAGCACTTTCAGCGaGGAGGAAGGeggt . agGTTAARTAAC

391 400 410 420 430 440 450 460 470 480 490 S00 510 520

I I
ACATTGCATTGACGTTACTCGCAGARGARGCACCGGC TARCTCCGTGCCAGCAGCCGCGGTARTACGGAGGGTGCARGCGTTARTCGGAARTTACTGGGCGTARAGCGCACGCAGGCGGTTTGTTARGTCA
CTTATCGATTGACGTTACTCGCAGARGAAGCACCGGC TAACTCCGTGCCAGCAGCCGCGGTARTACGGAGGGTGCARGCGTTARTCGGARTGACTGGGCGTARAGCGCACGCAGGCGGTCTGTTARGTTG
CTTATCGATTGACGT TACCCGCAGARGARGCACCGGCTARCTCCGTGCCAGCAGCCGCGGTARTACGGAGGG TGCARGCGTTARTCGGAATGACTGGGCGTARAGCGCACGCAGGCGGTTTGTTARGT TG
CTTATCGATTGACGTTACTCGCAGARGAAGCACCGGC TARCTCCGTGCCAGCAGCCGCGGTARTACGGAGGGTGCARGCGTTARTCGGARTGACTGGGCGTARAGCGCACGCAGGCGGTCTGTTARGTTG
CTTATCGATTGACGTTACTCGCAGARGARGCACCGGCTARCTCCGTGCCAGCAGCCGCGGTARTACGGAGGGTGCARGCGTTARTCGGARTGACTGGGCGTARAGCGCACGCAGGCGGTCTGTTARGTTG
CTTATCGATTGACGTTACTCGCAGARGARGCACCGGC TARCTCCGTGCCAGCAGCCGCGGTARTACGGAGGGTGCARGCGTTARTCGGARTGACTGGGCGTARAGCGCACGCAGGCGGTCTGTTARGTTG
ACGGCTGATTGACGTTACTCGCAGARGARGCACCGGCTARCTCCGTGCCAGCAGCCGCGGTARTACGGAGGGTGCARGCGTTARTCGGAATGACTGGGCGTARAGCGCACGCAGGCGGTCTGTTARGTTG
CTCATCGATTGACGTTACCCGCAGARGARGCACCGGC TARCTCCGTGCCAGCAGCCGCGGTARTACGGAGGGTGCARGCGTTARTCGGARTGACTGGGCGTARAGCGCACGCAGGCGGTTTGTTARGTCA
ct.atcgATTGACGTTACLCGCAGARGAAGCACCGGC TARCTCCGTGCCAGCAGCCGCGGTARTACGGAGGGTGCARGCGTTARTCGGAATZACTGGGCGTARAGCGCACGCAGGCGGTLTGTTAAGTca
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GATGTGARATCCCCGCGCTTARCGTGGGAACTGCATTTGARACTGGCARGC TAGAGTCTTGTAGAGGGGGGTAGA-TTCCAGGTGTAGCGGTGARATGCGTAGAGATC TGGAG—-ARTACCGG-GGCGARG
GATGTGARATCCCCGGGCTTARCCTGGGAACTGCATTCHARACTGACAGGC TAGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGARATGCGTAGAGATC TGGAGGARTACCGGTGGCGAAG
GATGTGARATCCCCGGGCTTARCCTGGGAACTGCATTCARAACTGACAGGC TAGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGARATGCGTAGAGATCTGGAGGARTACCGGTGGCGAAG
GATGTGARATCCCCGGGCTTARCCTGGGAACTGCATTCARAAC TGACAGGC TAGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGARATGCGTAGAGATC TGGAGGARTACCGGTGGCGAAG
GATGTGARATCCCCGGGCTTARCCTGGGAACTGCATTCARAACTGACAGGC TAGAGTCTTGTAGAGGGGGGTAGARTTCCAGGTGTAGCGGTGARATGCGTAGAGATCTGGAGGARTACCGGTGGCGAAG
GATGTGAARTCCCCGGGCT TAACCTGGGARCTGCATTCARAACTGACAGGC TAGAGTCTTGTAGAGGGGGGTAGART TCCAGGTGTAGCGGTGARATGCGTAGAGATCTGGAGGAARTACCGGTGGCGARG
GATGTGARATCCCCGGGCT TARCCTGGGAACTGCATTCARAAC TGACAGGC TAGAGTCTTGTAGAGGGGGGTAGAAT TCCAGGTGTAGCGG TGARATGCGTAGAGATCTGGAGGARTACCGGTGGCGAAG
GATGTGAARATCCCCGAGCTTAARCTTGGGAACTGCATTTGAAACTGGCARGC TAGAGTCTTGTAGAGGGGGGTAGAAT TCCAGGTGTAGCGGTGARATGCGTAGAGA-CTGGAGGARTACCGGTGGCGAAG
GATGTGARATCCCCG, GCTTAAC , TGGGAACTGCATTLgAAACTGgCAaGC TAGAGTCTTGTAGAGGGGGGTAGAaTTCCAGGTGTAGCGGTGARATGCGTAGAGALCTGGAGEARTACCGGLGGCGARG
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GCG-CCCCCTGG-CARACA-TGACGCTCAG-TGC

GCGGCCCCCTGGACARAGACTGACGL TCAGGTGCGARAGLGTGGGGAGCARACAGGA
GCGGCCCCCTGGACAARGACTGACGC TCAGGTGCGAARGCGTGGGGAGCAARCAGGAT
GCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGARAGCGTGGGGAGCARACAGGATTA
GCGGCCCCCTGGACAAAGACTGACGC TCAGGTGCGARAGCGTGGGGAGCARACAGG
GCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGARAGCGTGGGGAGCARACA
GCGGCCCCCTGGACAARGACTGACGCTCAGGTGCGARAGCGTGGGGAGCARACAGGATTAGA
GCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGARAGCGTGGGGAGCARACAGATCCCA
GCGgCCCCCTGGaCARRZACTGACGCTCAGE TGE: ssssssa

o5 5 P. carotovorum subsp. carotovorum wlas cas sl Jlgs b (§23) sadis opl 0 ot gjlolaz lewn Jgl wlar Jlgi cioman ) =¥ S
http://multalin.toulouse.inra.fr ;6T 158 o5 5l eoliiwl b o angs g oo sddlice BMES] duoy3 0 31 jieS 0 dumlia 5L FAY (oo . SGL

Fig 2- Alignment of 16SrRNA sequences of isolated pathogen (S23) and seven P. carotovorum subsp. carotovorum isolates
from GeneBank. There is 5% difference among 680 bases. Performed on http://multalin.toulouse.inra.fr.
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Table 5- Diameter of inhibition zone by antagonist isolates on S23 pathogen bacterium
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Table 6- Results of biochemical and morphological tests on antagonist bacteria
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Fig 4- The morphology of spores of antagonist bacteria
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Fig 5- Electrophoresis of PCR products on antagonist bacteria with 16srRNA primers
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Abstract

One of the most important factors causing damage to potato is the soil-borne soft rot bacteria which
have a wide host range and produce pectinase enzyme causing soft rot in potato tubers. Use of
antagonistic bacteria is important as an alternative to chemical in control of pathogens. In this study, 30
samples of potato tubers suspected to be infected with soft rot bacteria along with surrounding soil
samples were collected from potato farms in East Azarbaijan province. Then the soft rot bacteria were
isolated from potato tuber samples. Pathogenic bacterial isolates were identified as Pectobacterium
carotovorum subsp. carotovorum using biochemical and molecular methods. The antagonistic bacteria
were isolated from soil samples around the tubers then screening test was performed on pathogen
bacterium under laboratory conditions. Seven of 250 antagonists isolated from soil, formed inhibition
zone on the pathogen. Two of them, 37G and 41E, with more than 50% inhibition on pathogen growth,
show the most effective antibiosis and other three isolates 37B, 36A and 34B showed inhibition of nearly
50% but 11A isolate with 40% inhibition was excluded because of pathogenic activity on potato tubers.
The antagonistic bacteria were identified as Streptomyces sp using biochemical, morphological and
molecular methods. Streptomyces are good potential for control of plant pathogenic bacteria due to
different biocontrol mechanisms, including the induction of host plant resistance and the ability to destroy
the AHL.

Key words: Potato, Soft rot, Pectobacterium, Biocontrol, Streptomyces



