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Abstract 
One of the most important diseases of barley is scald in the world. In order to determine genetic diversity of Rhynchosporium secalis 

isolates, barley plants with yellowish brown spots with brown margin, especially on leaves and stems were collected from different regions 

of Ilam province including: Ilam, Asemanabad, Srableh, Shabab, Ivan and Sirvan. 47 isolates obtained from infected samples using potato 

dextrose agar for the purposes of this study. To study the genetic diversity of the isolates, microsatellite markers were used. A set of five 

microsatellite primer pairs revealed a total of 42 alleles in R. secalis isolates in all isolates. The number of alleles varied from 7 to 12 for each 

marker. The number of marker index (MI) in all primers varied from 1.8 to 6.7 and genetic similarity based on  Dice coefficient was zero to 

one. Phonogram revealed 16 distinct groups in 0.54 similarity distance, but based on neighbor joining 17 groups were determined. 

Knowledge of genetic diversity in R. secalis provides different levels of information which is important in the management of germplasm 

resources. Results from this study will be useful in breeding for barley resistant cultivars and developing necessary quarantine regulations. 
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Row 
Ilam Ilam Mishkhas IL1 1 
Ilam Ilam Mishkhas IL2 2 
Ilam Ilam Mishkhas IL3 3 
Ilam Ilam Mishkhas IL4 4 
Ilam Ilam Mishkhas IL5 5 
Ilam Ilam Mishkhas IL6 6 
Aseman abad Ilam Gadameh A1 7 
Aseman abad Ilam Gadameh A2 8 
Aseman abad Ilam Mohammadgholi A3 9 
Aseman abad Ilam Saidnazari A4 10 
Aseman abad Ilam Fatmieh A5 11 
Aseman abad Ilam Fatmieh A6 12 
Aseman abad Ilam Fatmieh A7 13 
Aseman abad Ilam Janjan A8 14 
Aseman abad Ilam Janjan A9 15 
Aseman abad Ilam Janjan A10 16 
Sarableh Ilam Sarableh CH1 17 
Sarableh Ilam Sarableh CH2 18 
Sarableh Ilam Sarableh CH3 19 
Sarableh Ilam Sarableh CH4 20 
Sarableh Ilam Sarableh CH5 21 
Shabab Ilam Shabab CH6 22 
Shabab Ilam Shabab CH7 23 
Shabab Ilam Shabab CH8 24 
Shabab Ilam Bagheleh CH9 25 
Shabab Ilam Bagheleh CH10 26 
Shabab Ilam Bagheleh CH11 27 
Shabab Ilam Bagheleh CH12 28 
Shabab Ilam Bagheleh CH13 29 
Shabab Ilam Bagheleh CH14 30 
Sarableh Ilam Jobsorkh CH15 31 
Sarableh Ilam Jobsorkh CH16 32 
Sirvan Ilam Lomar S1 33 
Sirvan Ilam Lomar S2 34 
Sirvan Ilam Lomar S3 35 
Sirvan Ilam Lomar S4 36 
Sirvan Ilam Lomar S5 37 
Sirvan Ilam Lomar S6 38 
Ivan Ilam Ivan I1 39 
Ivan Ilam Ivan I2 40 
Ivan Ilam Ivan I3 41 
Ivan Ilam Satian I4 42 
Ivan Ilam Satian I5 43 
Ivan Ilam Satian I6 44 
Ivan Ilam Satian I7 45 
Ivan Ilam Satian I8 46 
Ivan Ilam Satian I9 47 
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�� Dice coefficient 

�� Cluster Analysis 
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Fig. 1. Colony of R. secalis in PDA medium 
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Table 2. Characteristic of SSR primers used for studying R. secalis isolates 

�B��)� 

size (bp) 

>�-2(5’-3’) 

sequence 
N
2-E 

Motif 
#�B�c� 

Primer 

212-244 
F1: CGTAGCCTTCGCGATAAGAG 

R2: TCCCTTCCTCTTTCTTGTCAAC 
(GA)27 Rhyncho_6 

200-244 
F: GTCGCCGTCAATCATTAACTC 

R: GAGTGTCTTGGTGTGGAGAGG 
(TC)32 Rhyncho_7 

149-245 
F: GCGGATAATATATCAGGCAGGA 

R: TCACCTCAACATTTGCCGTA 
[AA(GA)5]10 Rhyncho_8 

200-293 
F: TGCCTTGTCTTGCCTAATCC 

R: CGCTCTGTGTGGAGATGAAG 
(TCCACA)6 Rhyncho_11 

152-220 
F: GGTTTGGGTGAAGTGGGTAG 

R: CTGAGCTGGCGAGGAATTAG 
(GA)29 Rhyncho_13 

1- Forward 
2- Reverse 
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Fig. 3. PCR product of R. secalis with Rhyncho_7   
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��  Effective multiplex ratio (EMR) 
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��  Marker index (MI) 

�� Mantel test 
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Table 3. Characteristic of SSR primers used for studying of R. secalis isolates 

��/ ���X� )�3 9	Y�� ��� 

Number of alleles 

 ���0��( TUV�

9RS� )EMR(  

 W#�3

9H��"� )MI( 

 ���
@� W#�3

 �!�3��(*PIC  
��/ )<���� �� 

Alleles size 
>�K�� ���� 

Anneling temprature 
90<�\/ 

Primer 

8 8 2.8 0.35 260 �210 55.5 Rhyncho_6 

7 7 2.2 0.31 225 �190 54 Rhyncho_7 

8 8 2.8 0.35 230  � 195 53.4 Rhyncho_8 

7 7 1.8 0.26 260 �150 54 Rhyncho_11 

12 12 6.7 0.56 275  � 165 54.5 Rhyncho_13 

8.4 8.4 3.3 0.37 � � average 

* PIC: Polymorphism information content 
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