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1-Fusarium oxysporum f. sp. ciceri.

1Foc120Foc2043Foc43

2Foc221Foc2144Foc44

3Foc322Foc2245Foc45

4Foc423Foc2346Foc46

5Foc524Foc2447Foc47

6Foc625Foc25

7Foc726Foc26

8Foc827Foc27

9Foc928Foc28

10Foc1029Foc29

11Foc1130Foc30

12Foc1231Foc31

13Foc1332Foc32
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15Foc1534Foc34
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17Foc1736Foc36
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19Foc1938Foc38

20Foc2039Foc39

21Foc2140Foc40

22Foc2241Foc41

23Foc2342Foc42

Foc1Foc161393 Foc17Foc471394.

 .  

  70 %   10

5/030  

 .--

)PDA ( . .  
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   )Burgess et al., 1994;

Nelson et al., 1983.(
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 .

 . .40

)47 (-  

)20–0()50–20 ()
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.

DNA

PDA

PDA°C25 .

  47  Foc   

PDADNACTAB(Doyle and Doyle, 1987))

k     

 (.

ISSR

10 .     

)Bayraktar et al., 2008 (

)2.(

PCR25     .  
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40°C94°C54-50



44ISSR

°C72°C72    

)Arvaio-Ortiz et al., 2011 (°C4.

  PCR60-50Gel
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stain (cc100 .

2- .

G+C content %
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8/5255AGAGAGAGAGAGAGAGYCISSR6

2/4753GAGAGAGAGAGAGAGAYTISSR7
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2/4752CACACACACACACACARTISSR9

2/4752ACACACACACACACACYTISSR10

Y=Pyrimidine; R=Purine
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F. oxysporum f.sp. ciceri      

.Excel .

NTsys ver. 2.02 .   

         Gen Alex

ver.6.501 .   .

 .

) (      

Gen Alex ver.6.501 .  GSt

)Nm (FStNm=0/25 (1-FSt)FSt  Gen Alex ver.6.501



 / / /139645

 .1       DARwin

.

 .ISSR368

DNA .)12 (ISSR4

) (ISSR3ISSR8)2( .

2-DNAISSR9F. oxysporum f. sp ciceri.

15

 .174/0126/0 .

 .

)3 .(

ISSR556 %ISSR8

)24 (%106125/8 .

8/17/6 .

ISSR5 .86/3

)4.(

1- Cophenetic



46ISSR

3-

8-143/0

13-174/0

131165/0

15-170/0

7-141/0

102126/0

4-   F. oxysporum f. sp. ciceri.

(bp)
PIC

ISSR1 260-210 8 8 8/2 35/0
ISSR2 250-160 7 7 2/2 31/0
ISSR3 240-195 8 8 8/2 35/0
ISSR4 250-155 7 7 8/1 26/0
ISSR5 275-165 12 12 7/6 56/0
ISSR6 290-150 11 11 4/5 48/0
ISSR7 270-165 9 9 3/6 32/0
ISSR8 190-150 7 7 5/2 24/0
ISSR9 180-165 6 6 6/3 36/0

ISSR10 225-130 10 10 5/4 45/0

- 5/8 5/8 86/3 36/0

PIC=Polymorphism Information Content =

 .55 % .

)Foc18, Foc9()Foc33, Foc3()Foc25, Foc19,Foc11()Foc22, Foc43 (

)Foc26,

Foc4 ()Foc18, Foc11 ( .
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 . .
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4 - F. oxysporum f. sp. ciceriUPGMA

NTsys.

ISSR527/18
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5–  F. oxysporum f. sp. ciceriISSR .

)Na()Ne(I)()(H
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Na= observed number of alleles; Ne= Effective number of alleles; I= Shannon's Information index; H= Gene
diversity
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Genetic diversity of Fusarium oxysporum f.sp. ciceri, the causal agent of
Iranian chickpea vascular wilt in ILAM Province using ISSR markers

M. Azimi1, S. Rezaee*2, S. Beygi3

Abstract
Fusarium wilt disease of Iranian chickpea caused by Fusarium oxysporum f.sp. ciceri

fungus  is  one  of  the  most  important  chickpea  diseases  in  Iran.  In  order  to  study  the  genetic
diversity of this pathogen, 47 isolates were collected from infected areas in Ilam province.
After extracting DNA, the genetic diversity of these isolates was analyzed using ISSR
molecular markers. Based on the results at the level of 64% similarity coefficient, isolates
were clustered into 24 groups. This result demonstrates the high genetic diversity among the
isolates in Ilam province. Based on information obtained from ISSR primers were among six
studied populations, the highest genetic distance was found to be 0.054 between Sarableh and
Sirvan populations and the lowest genetic distance as 0.010 between Asemanabad and Shabab
populations. Gene flow and genetic differentiation using Pop GEN software showed that gene
flow is related to ISSR5 with its amount as 18.27 and the lowest value was related to ISSR7

with its amount as 1.65 and the mean gene flow was calculated as 4.60. In this research, the
mean flow was 0.098. The calculated genetic variance was 6% between the populations and
as well as to be 94% in populations. High genetic variation between and among populations
shows the potential different aggressiveness of isolates. This shows the importance of the
dominant  pathotype(s)  identification  in  the  region  as  well  as  using  them  in  the  process  of
introduction new resistant cultivars.

Keywords: Fusarium oxysporum f.sp. ciceri, genetic diversity, ISSR micro satellite
marker.
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