
1395

58-45

ISSRRAPD

122*

 :29/7/94:27/1/95

34

 .

.DNA

 .16ISSRRAPD12532

27/99100 % .

ISSR32/025/035/0RAPD28/031/042/0 .

UPGMA34512

345.

RAPDISSR

.

:ISSRRAPD.

1-.
2-.
*- :a.arminian@ilam.ac.ir
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Blumeria graminis f.sp. hordei

Erysiphales)Hiura, 1962Patpour et al., 2006 .(

1326 .

 .DNA

)Khush,

1999( .1)ISSR(

DNA .

)Younis,

2008 .(

)Psraklu et al., 2013 .(1970

1988100

)Jørgensen, 1988 .(

20 %10 %

)Kuznetsova and Kalyadina, 1978(.

 .)Mains and

Dietz, 1930(

(Ward, 1953, 1957) .)2012 (RAPDISSR

113RAPD153ISSR7/85 -8/53% .
2)2002 (40RAPD%70 -60 .

3)1994 (10RAPD5811979

34/045/0 .4 )2005 (

46ISSRRAPD .

ISSRRAPD574/0631/0 .RAPD84109

ISSR107105.

1 Inter Simple Sequence Repeat (ISSR)
2 Ovesna et al.
3 McDermott et al.
4 Hou et al.
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  .

3421

13

)1( .

20.   24

41 .  

  20   4-3      4-3

 .

250

 .

 .106  

)1996 (   .

  75 %2022

52
1)a2000b2000 (9-1  

 .1     9  

 .)1) (2  2005 (

n yt) (.

)1                     :(DPC= {( + )/2)( - )

1 Paillard et al.
2 Moldovan et al.
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1-  .

S4H. bulbosum18R57H. vulgare1
S7H. bulbosum19MR59H. vulgare2
S850H. spanteneum20MR30H. vulgare3
S1260H. spanteneum21MR51H. vulgare4
SS978H. spanteneum22R55H. vulgare5
SS836H. vulgare23R50H. vulgare6
S1275H. vulgare24MRH. vulgare7
SS837H.spanteneum25R43H. vulgare8
S2H. spanteneum26RH. vulgare9
S8H. bulbosum27R58H. vulgare10
S1226H. spanteneum28MRH. vulgare11
SS1667H. spanteneum29MR03H. vulgare12
SS5H. spanteneum30MRH. vulgare13
S813H. spanteneum31MRH. vulgare14
S806H. vulgare32R46H. vulgare15
S57H. vulgare33S48H. vulgare16
SH. vulgare34S42H. vulgare17

S-SS-MR-R-

DNA

  DNA
1CTAB   2)1987 (   .   DNA

8/0 %50

PCR .16ISSR6RAPD      

)2.(

1 Cetyl trimethyl ammonium bromide (CTAB)
2 Doyl et al 1987
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2-ISSR34

PIC

385/0 1000-100 100 10 10 53 (AG)7ACYA UBC836
32/0 1000-200 100 9 9 55 (GA)8YC UBC841
301/0 1500-200 100 10 10 52 (AC)8G ISSR10
31/0 1500-200 100 9 9 52 (AC)8AT 12
28/0 1000-300 100 8 8 7/45 (AC)8C 826
31/0 1500-200 100 10 10 53 (TC)8RT UBC853
39/0 1500-400 100 8 8 53 (GA)8YT UBC840
33/0 1500-500 100 9 9 50 (GA)8A UBC812
317/0 1500-500 100 6 6 7/35 (GA)8C 811

34/0 1500-400 100 8 8 8/41 GACAGACAG-
AGAGACATT LBMB-B

29/0 1000-300 100 7 7 52 (AC)8C ISSR04

44/0 1000-400 100 6 6 7/41 GACAAAGA-
CAGACAGTC LBMB-C

21/0 1500-300 80 4 5 39 (AG)8G 809
17/0 1000-300 100 7 7 54 (AC)8TG 15
38/0 1000-100 100 7 7 50 (AG)8AA 134
41/0 800-300 100 6 6 54 (GA)9C 144

46/0 1500-400 100 5 5 36 GGTGGCGGGA Oligo 16

38/0 1500-400 100 6 6 34 ACCGGGCTCA Oligo 33

36/0 1500-300 100 5 5 32 TCCGGGTTTG Oligo 20

47/0 1500-400 100 6 6 36 CCCGCCCTTCC Oligo 23

26/0 1500-300 100 5 5 30 TGTTAGGCTC Oligo 343

41/0 1500-300 100 5 5 34 GAGCACC Oligo 340

)TC =(Y)GA =(R

    ISSR   (Baiorad))  C1000 Termal

Cycler (205/1DNAPCR 10X  2

8/1MgCl24/0dNTPs3/0Taq2/1  

 .RAPD   16   3  
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DNAPCR 10X26/0  MgCl21  dNTPs4/0  

Taq2.

ISSR4     

9410)   5

5/0

 (253094

45) (272  

727 .RAPD

49410  9345

375/38  72    

23593451  37   72

.

5/1 %TAE1X12090  

 .1100

.

AUDPC    

  

) (1) ( .   

 .  Microsoft Excel 2010 .

 MINITAB 17Microsoft Excel 2010  

GenALExe 6.41NTSYS 2.1 .   

      

.

AMOVAArlequin 3.5 .    

 .

  

1  Ladder
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.

)2 .(

 .332220

2928  278/97/95/94/922/92/9

)1.(

1-(AUPDC)

)T1T4 .(ResSemiresSensSemisens

 .

ISSR1251242/99 %

 .93/7 .

16UBC836UBC85310

 .8095 .

0

3

6

9

T1 T2 T3 T4

AU
PD

C

Sens SemiSens
SemiRes Res
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1001500)2.(RAPD23

33/53001500

)2( .1)2012 (RAPDISSR113

RAPD153ISSR%7/85-8/53  .

2-DNAUBC836 .DNA

OLigo16

ISSRLBMB-B44/0

1517/0 .

32/0RAPD

OLigo2347/0 (OLigo2036/0 .

39/0 .LBMB-B

OLigo23

)2 .(

)2012 (ISSR)725/0936/0( )2005 (

ISSRRAPD)574/0631/0 (.

ISSR84/085/3

44/2 .UBC836UBC853

809

84/0 .RAPD3/135/2

01/2 .OLigo23

OLigi343.

1 Žvingila et al.

1500bp

100bp
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ISSR64/193/1

32/025/035/0

RAPD64/149/1

28 /031/042/0 .

ISSRRAPD

 .1)2008 (

8030/3%60

71/0 .

 .)3 (%5

%93%7

.

3-)AMOVA (

PhipT

3608/98968/32%7%065/005/0

30865/660019/22%%93

33176/759%100

059/0

093/0

)3(.UPGMA345

12345

)4( .2)1392 (

UPGMA

.

1 Dizkirici et al.
2 Psraklu et al., 2013
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3-

)Mossman et al., 1955( .

DNA

 .

 .
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Genetic diversity of some wild and cultivated barleys regarding their
reaction to powdery mildew using ISSR and RAPD markers

M. Ahmadi1, A. Fazeli2, A. Arminian2*

Abstract
Genetic diversity of 34 wild and cultivated barley cultivars along with susceptible

cultivar namely Afzal was evaluated regarding their sensitivity and resistance to powdery
mildew in a randomly complete design with three replications in greenhouse of Ilam
University. Plants were inoculated at anthesis stage with Blumeria graminis f.sp. hordei.
When  16  ISSR  and  6  RAPD  primers  were  used,  125  and  32  alleles  were  amplified  where
99.27% and 100% of the alleles had polymorphism, respectively. Average expected and
observed heterogeneity and average Shanon index in ISSR were calculated to be 0.32, 0.25
and 0.35 and for RAPD were 0.28, 0.31 and 0.42. Cluster analysis by UPGMA method
categorized genotypes in five clusters of which groups 1 and 2 were resistant to semi-
resistant, group 3 as susceptible, and also group 4 and 5 were moderately susceptible to
susceptible ones, respectively. In general, our results indicated that using molecular markers
such as RAPD and ISSR can differentiate genotypes into resistant or susceptible groups that
would help researchers in breeding programs.

Key words: Resistance to disease, effective allele, ISSR and RAPD
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