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>�J����(

3Belisario et al., 2008)4���
�� ����	
��� #��5��� G&�E�

Ophiognomonia leptostyla����� �$� � 
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1. Internal Transcribed Spacer 
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2. Intergenic Spacer  
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2. Polymerase chain reaction (PCR) 

3. Melting Temperature (Tm)  

4. Annealing Temperature  

5. Unweighted pair-group method with arithmetic mean 
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Table 1.�List of collected isolates of O. Leptostyla from different provinces of Iran.�
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�23+���(�-���

Climate condition 

��
���Z3�����*�5!��[&��\��

Height above sea 

level (m) 

�������

province��

X�>�/P����. 

Collection region 

�
�8>�Q����

Isolate name 

HZ��
����

Cold arid 
1390 

��j����`�A
(��

Azarbayejan-e-Sharqi 


�(�`��

Azarshahr 
Azr 

HZ��
����

Cold arid��
1597��

��j����`�A
(��

Azarbayejan-e-Sharqi��

���	��

Osco 
Osc 

HZ��
����

Cold arid��
1357��

��j����`�A
(��

Azarbayejan-e-Sharqi��


�(�
$���

Khsroshahr 
Kss 

�5����B�X
&�
���

Semi-humid cold 
720��

��j����`�A
(��

Azarbayejan-e-Sharqi��

�[- ��

Jolfa 
Jol 

�
��HZ���

Cold arid��
1357 

��j����`�A
(��

Azarbayejan-e-Sharqi 

LjE
�(��

Ajabshir 
Ajs 

�5����B�X
&�
���

Semi-humid cold��
1334 

��j����`�A
(��

Azarbayejan-e-Sharqi 

2�
&��

Marand 
Mrd 

�5����B�X
&�
���

Semi-humid cold��
1442 

��j����`�A
(��

Azarbayejan-e-Sharqi 

s:����2�
&��

Marand, Dizaj 
Mdd3 

�HZ��
���

Cold arid��
1747 

��`��j���A
(��

Azarbayejan-e-Sharqi 

����&��

Miyaneh 
Mia 

�HZ��
���

Cold arid��
1383��

��j����`��
C��

Azarbayejan-e-Gharbi 

�2"���

Naghade 
Ngd 

�HZ��
���

Cold arid��
1136��

��j����`��
C��

Azarbayejan-e-Gharbi��

#����

Khoy 
Khy1 

HZ��
����

Cold arid��
1309��

��j����`��
C��

Azarbayejan-e-Gharbi��

#����

Khoy��
Khy2 

�5���B�X
&�
���

Semi-humid cold��
1500 

G����	��

Ardebil��

G����	��

Ardebil 
Ard 

�5���HZ�62�.&���

Medium semi-arid 

1759 
KD�	��

Elam��

KD�	��

Elam 
Ilm 

�
��HZ���

Cold arid��
1681��

�
8�	��

Alborz 

s
���

Karaj 
Krj��

62�.&�B�X
&��

Medium humid 
2330 

�	
�/��

Tehran 

(
�	
���

Shahrasar 
Shr 

�5����
��HZ���

Cold semi-arid 
1645��

��j����

Zanjan 


��	��

Abhar 
Abs��

�5����
��HZ���

Cold semi-arid 
1959 

��j����

Zanjan 

��j����

Zanjan 
Znj 

�
��HZ���

Cold arid 
1423 

*��:A��

Ghazvin��

*��:A��

Ghazvin 
Qzn 

�
��HZ���

Cold arid 
1369��

*��:A��

Ghazvin��

���{��c��

Ziaabad 
Zia��

�
��HZ���

Cold arid 
1323��

*��:A��

Ghazvin��

���$��/��

Takestan 
Tak 

�5����
��B�X
&��

Cold semi-humid 

1320��
�����
���

Kordestan 

�	��
&��

Marivan 
Mrv 

�5���HZ��
����

Cold semi-arid 

1374��
��Z��&
���

Kermanshah��

��Z��&
���

Kermanshah 
Krm 
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���8>=U��23+��&(]'!�^
����ITS��
�8>���?O. leptostyla��
R�.�� ��.��O?���%�& ���?HinfI���HindIII��
Table 2. Amplification results of O. leptostyla ITS region and digestion with HinfI and HindIII 

restriction enzyms. 

 ��

HindIII HinfI��ITS (bp) 
@5 �GQ&#����

Collected location�

��	2 ��

Isolate 

600 335+265��600 

�(�`��

Azarshahr 
Azr 

600 335+265 600 
���	��

Osco 
Osc��

600 335+265 600 

�(�
$���

Khsroshahr 
Kss��

600 335+265 600 
�[- ��

Jolfa 
Jol��

600 335+265 600 
LjE
�(��

Ajabshir 
Ajs��

600 335+265 600 
2�
&��

Marand 
Mrd��

600 335+265 600 
s:����2�
&��

Marand, Dizaj 
Mdd3��

300+250+50��335+265 600 
����&��

Miyaneh 
Mia��

|��335+265 600 
�2"���

Naghade 
Ngd��

300+250+50 335+265 600 
#����

Khoy 
Khy1��

300+250+50 335+265 600 
#����

Khoy��
Khy2��

300+250+50 335+265 600 
G����	��

Ardebil 
Ard��

|��335+265 600 
KD�	��

Elam 
Ilm��

450+250��335+265 600 
s
���

Karaj 
Krj��

|��335+265 600 

�	
�(��

Shahrasar 
Shr��

300+250+50 335+265 600 

��	��

Abhar 
Abs��

300+250+50 335+265 600 
��j����

Zanjan 
Znj��

450+250��335+265 600 
*��:A��

Ghazvin 
Qzn��

|��335+265 600 
���{��c��

Ziaabad 
Zia��

450+250��335+265 600 
��$��/���

Takestan 
Tak��

|��335+265 600 
�	��
&��

Marivan 
Mrv��

|��335+265 600 
��Z��&
���

Kermanshah 
Krm��
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Table 3. Amplification results of O. leptostyla IGS region and digestion with EcoRI, TagI and 

HindIII restriction enzyms.  
 

HindIII TagI EcoRI IGS (bp) 

X�>�/P���.���

Collected 

location 

�
�8>��

Isolate 

150+400+800+950��100+1000+1200��400+500+1400��2300��

�(�`��

Azarshahr 
Azr 

150+400+800+950 100+1000+1200 400+500+1400 2300��
���	��

Osco 
Osc��

150+400+800+950 100+1000+1200 400+500+1400 2300 

�(�
$���

Khsroshahr 
Kss��

150+400+800+950 100+1000+1200 400+500+1400 2300 
�[- ��

Jolfa 
Jol��

150+400+800+950 100+1000+1200 400+500+1400 2300 
LjE
�(��

Ajabshir 
Ajs��

150+400+800+950 100+1000+1200 400+500+1400 2300 
2�
&��

Marand 
Mrd��

150+400+800+950 100+1000+1200 400+500+1400 2300 

s:����2�
&��

Marand, 

Dizaj 

Mdd3��

150+400+800+970��100+1000+1200 400+500+1400 2320��
����&��

Miyaneh 
Mia��

150+400+800+970 100+1000+1200 400+500+1400 2320��
�2"���

Naghade 
Ngd��

150+400+800+970 100+1000+1200 400+500+1400 2320��
#����

Khoy 
Khy1��

150+400+800+970 100+1000+1200 400+500+1400 2320��
#����

Khoy��
Khy2��

150+400+800+970��100+1000+1200 400+500+1400 2300 
G����	��

Ardebil 
Ard��

150+400+800+950 100+1000+1200 400+500+1400 2300 
KD�	��

Elam 
Ilm��

150+400+800+950 100+1000+1200 400+500+1400 2300 
s
���

Karaj 
Krj��

150+400+800+950 100+1000+1200 400+500+1400 2300 

�(
�	��

Shahrasar 
Shr��

150+400+800+950 100+1000+1200 400+500+1400 2300 

��	��

Abhar 
Abs��

150+400+800+950 100+1000+1200 400+500+1400 2300 
��j����

Zanjan 
Znj��

150+400+800+950 100+1000+1200 400+500+1400 2300 
*��:A��

Ghazvin 
Qzn��

150+400+800+950 100+1000+1200 400+500+1400 2300 
���{��c��

Ziaabad 
Zia��

150+400+800+950 100+1000+1200 400+500+1400 2300 
���$��/��

Takestan 
Tak��

150+400+800+950 100+1000+1200 400+500+1400 2300 
�	��
&��

Marivan 
Mrv��

150+400+800+950 100+1000+1200 400+500+1400 2300 
��Z��&
���

Kermanshah 
Krm��
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Fig. 1.  Dendrogam  based on ITS and IGS regions UPGMA data analysis of  O. leptostyla isolates with 

Jacard similarity coffecient  

��

��
/'�=U���
�8>�+��&G���2���?O. leptostyla�&1�I����& ���
R�.����/b�<��8+ ���23+��%�& ���?IGS���ITS�������������6&7��

Fig. 2. Distribution map of O. leptostyla isolates based on ITS and IGS restriction enzymes grouping in 

northwest of Iran     
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