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.RAPD-PCR

Table 2. Sequence of the primers used in RAPD-PCR

Primer sequencePrimer name

5'-CAG GCC CTT C-3'OPA-01
5'-AAT CGG GCT G-3'OPA-04
5'-GTA GAC CCG T-3'OPB-11
5'-GTA GCC GTC T-3'OPR-11
5'-CCT GGG CCT C-3'17S
5'-CCT GGG CTG G-3'4S
5'-CCG GCC CCA A-3'34S
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.Fusarium oxysporumLSD

%
Table 3. Comparison of disease severity means of Fusarium oxysporum isolates using inoculation of soil method based on
LSD test at 5%

Disease severityDisease severityDisease severity

IsolatesMeanGroupIsolatesMeanGroupIsolatesMeanGroup
Fo655A*F112.5BCDEFGFo171.5DEFGHI
Fo425AFo32.25CDEFGHFo361.25EFGHI
Fo565AFo122.25CDEFGHFo321.25EFGHI
Fo444.25ABFo212.25CDEFGHFo381.25EFGHI
Fo514.25ABFo312.25CDEFGHFo571.25EFGHI
Fo453.5ABCFo432.25CDEFGHFo581.25EFGHI
Fo243.5ABCFo522.25CDEFGHFo631.25EFGHI
Fo223.5ABCFo502CDEFGHFo661FGHI
Fo533.5ABCFo402CDEFGHFo551FGHI
Fo593.5ABCFo372CDEFGHFo491FGHI
Fo683.25ABCDFo82CDEFGHFo691FGHI
Fo293.25ABCDFo272CDEFGHFo331FGHI
Fo73.25ABCDFo622CDEFGHFo341FGHI
Fo133.25ABCDFo642CDEFGHFo231FGHI
Fo143.25ABCDFo462CDEFGHFo151FGHI
Fo183.25ABCDFo702CDEFGHFo261FGHI
Fo353BCDEFo101.75CDEFGHIFo21FGHI
Fo673BCDEFo161.75CDEFGHIFo41FGHI
Fo202.75BCDEFFo391.75CDEFGHIFo61FGHI
Fo252.75BCDEFFo471.75CDEFGHIFo90.75GHI
Fo412.5BCDEFGFo601.5DEFGHIFo190.75GHI
Fo282.5BCDEFGFo611.5DEFGHIFo480.5HI
Fo12.5BCDEFGFo541.5DEFGHI0I

Fo302.5BCDEFGFo51.5DEFGHI

*. *: Similar letters indicate the same group
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.Fusarium oxysporum

LSD%
Table 3. Comparison of disease severity means of Fusarium oxysporum isolates using root dip method in spore suspension
based on LSD test at 5%

Disease severityDisease severityDisease severity

IsolatesMeanGroupIsolates

Isolates

GroupIsolatesMeanGroup
Fo24A*Fo442.75BCDFo101.5FGHI
Fo154AFo132.75BCDFo481.25GHIJ
Fo284AFo452.5CDEFo631.25GHIJ
Fo294AFo592.5CDEFo661.25GHIJ
Fo304AFo252.25DEFFo551HIJ
Fo314AFo172DEFGFo671HIJ
Fo324AFo182DEFGFo691HIJ
Fo334AFo222DEFGFo581HIJ
Fo354AFo522DEFGFo51HIJ
Fo394AFo612DEFGFo601HIJ
Fo414AFo642DEFGFo81HIJ
Fo424AFo531.75EFGHFo91HIJ
Fo474AFo231.75EFGHFo261HIJ
Fo433.75AFo241.75EFGHFo200.75IJK
Fo143.75AFo191.75EFGHFo510.75IJK
Fo33.75AFo211.75EFGHFo620.5Jk
Fo13.5ABFo111.75EFGHFo700.5Jk
Fo163.5ABFo491.5FGHIFo40.5Jk
Fo343.5ABFo561.5FGHIFo120.5Jk
Fo373.5ABFo571.5FGHIFo60.5Jk
Fo383.5ABFo541.5FGHIFo680K
Fo403.5ABFo651.5FGHIFo500K
Fo463.5ABFo271.5FGHI0K
Fo363.25ABCFo71.5FGHI

*. *: Similar letters indicate the same group
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.RAPDFusarium oxysporum

   s     /)       

kbF. oxysporum.(
Fig. 1. Electrophoretic patterns of DNA fingerprinting by RAPD marker among 70 isolates of
Fusarium oxysporum using primer 34s (the first and last column in each figure is 1kb standard marker
and the rest of the column related to the F. oxysporum islates).
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.  RAPD

Fusarium oxysporums/)   

kbF. oxysporum.(
Fig. 1. (continued) Electrophoretic patterns of DNA fingerprinting by RAPD marker among 70 isolates
of Fusarium oxysporum using primer 34s (the first and last column in each figure is 1kb standard
marker and the rest of the column related to the F. oxysporum islates).
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.   RAPD)OPA-01OPA-

04OPB-11OPR-1117S4S34S (Fusarium oxysporum   

Table 5. Molecular phenotypes (haplotype) of Fusarium oxysporum isolates collected from Ardebil, Hamedan and Tehran
provinces based on random RAPD primers (OPA-01, OPA-04, OPB-11, OPR-11, 17S, 4S, 34S)

Haplotype group

)(
Molecular phenotype

(haplotype)
Numbers within

population
Number in locations

HP11 1 1 1 1 1 142b)5(1a)5(2)3(3)4(4)6(5)4(6)4(7

)6(8)5(9

HP21 1 2 1 1 1 16)3(2)2(9)1(8
HP32 1 2 1 1 1 12)1(8)1(3
HP41 1 1 2 1 1 11)(7
HP51 1 6 1 1 1 13)1(3)1(1)1(9
HP61 1 1 1 7 1 1)1(3
HP71 1 1 1 1 7 11)1(1
HP83 1 1 3 1 2 11)1(4
HP91 1 5 1 1 1 11)1(7
HP101 1 5 7 1 1 11)1(7
HP111 6 6 1 1 1 11)1(5
HP122 4 1 1 1 1 21)1(6
HP132 2 1 7 1 2 11)1(4
HP141 1 1 3 1 1 11)1(3
HP152 6 5 4 1 1 11)1(6
HP162 6 6 7 1 1 11)1(3
HP172 1 1 4 1 1 11)1(1
HP182 1 6 7 1 1 11)1(7

a :    . = = = = = =   =

 = =.

b : .
a: Numbers outside of brackets indicate to the location of isolates. 1= Eslam-Abad, 2= Firuzkuh, 3= Absard, 4= Yonjaloo, 5=
Aghabagher, 6= Namin, 7= Kaboodarahang, 8= Ghahavand, 9= Karafs.
b: Numbers within brackets shows the number of molecular phenotype within that location.
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.Fusarium oxysporumUPGMA  

Dice)  Fusarium oxysporum  

.(
Fig. 2. Cluster analysis of 70 isolates of Fusarium oxysporum using UPGMA program and Dice’s
coefficient (vertical line shows the similarity means of Fusarium oxysporum population collected from
Ardebil, Hamedan and Tehran provinces).
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