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  مقدمه

 ���� �� ������ ���� ��� ���� ��� ��� !��� 

�"�"��#!$%!� ��&'� �#( �) *+, -�. !� /0�1" 1 �

+2)�� !�+0 �3� 4"�+ .� +� �16�� ���� �� �� 7�� �

��� ��!1)+2� �689����8� ;<� 7 �( � =!�9� !�" �

��8>�� ��� ��� ��%. �"'�<. =�!��� ��?� � !� ��" �

��� =@AB��  C�!� +D' �� 1 E1� ���! !� ;9F +D' ��

�!�( �. !� =��%+� �� �G�� �!�� !�+0 H1� ��I(Balint-

Kurti et al., 2001; Marin et al., 2003) .4" !� �� ��

J +��+�"�1 K"G� � L��� ��"!�8(  M�&F 7���� ,��� .

� +N�F E�F !�"!�8( O>4+� �� ���@+��O��  ���� ��

�O� �. ��( +��� �"!�8( �#(  1 P$% QJ��� !� ��
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� C!1+R�� !�8, �� EAB� �� �1!  .�"!�8( 4+� �O>� 

���@+��O�� 7�� �"!�8( � -�&F �� S%+�� )�� 7�� �+

�'4 �#( ��GT�( �� U�. ���� !� @+��O�� ��9� �

�"!�8( V�"� L� ��,�� .��  ��%WX 4�� �' 

Mycosphaerella 4 ��"� �� 6T�� �� ��#�"!�8(  �O>

4+��  P�� ��, C!�?4(Marin et al., 2003; 

Arzanlou et al., 2008) � �.1 ��� L��, �'4 �� 7�

M. musicola 7M. fijiensis   1 M. eumusae   ���� ��

>1� L���"��� 1 �� ��� ����% ��9"!�8(  -�&F ��

�� )�� �� �% ���� �"�'4 =!�&V 7�M. fijiensis  �" +T$

3� ��"�'4 �� �#� �,�� .� =!�&V� =!� �� L��� �

4 ?T��T2 YZ� [#�%"T' !� �% ��� ��"� �9� �O> ��9

� \��F ]+� YZ� !� ��1+O' ^�3' 1� �, . [#�%

4 ?T��T2 YZ�"� P2� _��� ��"� EAB� ��?� ��+4 .

V+�� �'4 ��  �'4 ��'�� �#M. fijiensis  [#�% +� �16�

� �� ?T��T2 YZ��`� ��9""2 =�+"?�a>�� !� �" 7���?

�! _���"� ��� �� +��1� ��, ��"' �"� ?� ��+4 .

�!"��!��� C�!� 7��� �� +��1� ��, ��� �" �! �� �

� [#�% =�, ���  �#�(Marin et al., 2003; 

Arzanlou et al., 2007a, 2009) .� ��IT��V"!�8(  �O>

4+�� ���@+��O�� �) *+, -�. �3Z�� ��" �

�� � L��� �'4 �� +# 1 �,���� �"!�8( �+�( >1�" !�� �

� �����, C!�?4 �3Z�� ��'� .�) *+, -�. �3Z��"  �

�'4 ��IT��V �#( U�. Musa '"� ?�  �,��(Balint-

Kurti et al., 2001; Arzanlou et al., 2007a).  

 �'4M. musicola � L���"!�8( �" �%��I

)�"�%��I( �!� (�� �,�� .��� �"!�8( �+�( >1�" !� !�� �

� E��"�6 (deXW � �!� ��" !� /0�1 �1�. !� �%��I

?'1�'� !$%( �+4 C!�?4� �)Marin et al., 2003 .(

�"!�8( J !�� �F�' S��� �� �>�� L<f �!1� �� 

!�%��( R C+T&4 ��<."�. ���� �� 1 �+% ��( +�� �

�"!�8( �+4 g+Z� ���� .� +N�F E�F !��� �"!�8(  ��

 (��hT�� �� ��<. !� �� C!1+R 1 P$% QJ��� +h%�

�?.�!��0 +( '�i�� !�"Z&�2 1 �">�`,� ��  ��, C!�?4

P�� .�"!�8( �"F�' !� �%��I� ' 1 E�TG�"�8  7E�TG�

�"+T$�1! �! =!�&V !��3� �( 4"� ��" �!�1 �� ���?

�� ��%. F�' !�� &�+4"+( '"� ?�� �"!�8(  QJ��� !�

�i#% 1 /��+����( 1! +�( � ���� =!�&V ��9� ��% 

(Johanson & Jeger 1993; Johanson et al., 1994; .

Crous & Mourichon 2002; Marin et al., 2003;. 

Arzanlou et al., 2007a, 2009) .  

 �'4M. fijiensis � L���"!�8( �"�%��I( �" 1 ��

�� �4! �"4+� ��� �+�( >1�" E�� !� !�� �dejk �?. ��� +

2"9� �, C!�?4 (Ploetz, 2000; Marin et al., 

2003) .� L���"!�8( �3� !�� �� �&M. musicola  ��

� �.!�"!�8(���� �"� ����� 1 +T$"'��?� �1"/ +�(  !�

�"�'4 � �#(  U�.Musa  !��!V+��� ,��� . =!�&V

�� �'4 �&�+4 QJ��� !�"+(  P&R 1) �� +T8% l���!� ��

!� YZ��� (�� ���� ,��� .� �.1 �����,!�?4 7�� ���� 

4�>) +�� 4"� ��"� m�� ���?�F�' !� �'4 ��  /��+�

 �'4 ��+8# ��M. musicola  �!�� �.1(Arzanlou et 

al., 2007a; Marin et al., 2003). ��� �"!�8( +J ��� Q

T2 YZ� [#�%� ����%?T��"� [#�% _��� ���?" ��?

� �� 1 EAB��2 !� E6TV� ��9"?�a>( �" _��� 7���?

�!"� ��� �� +��1� ��, ��" ��� ,� .�" H�0!� +T$

!�9�( � +��+� !� ���� �"!�8(  M�&F�� ,�� 1 ��

�"� =!�&V ��?"!�8(  �1�F ��nX ' EAB� ��!�" ?

�+4 C!�?4�P�� �� .� L���"!�8( UR >1� ��" C!�?4 �

�) *+, -�. �3Z�� ��" QJ��� S��� P�+� �� 7�

+�) �!�0 !� �� C!1+R 1 P$%o� PB� �! �O�p" !�+0 +

P�� ���� .� L���"!�8( !�%�� QJ��� S��� !�( !� 

+�) �3Z����O( �@"0� LF�� 1 �"�. 7H�!) M'��?I� �

 �'4M. musicola �+4�P�� �� .��� �"!�8(  E�F !�

+T&4!�%�� QJ��� �� C( !��( � ��"!�8( �!�0 !� �#( 

+�)�+2) 1 �O� �3�� ,�� �(Johanson & Jeger 1993; 

Johanson et al., 1994; Carlier et al., 2000; Ploetz,. 

2000; Balint-Kurti et al., 2001; Crous &. 

Mourichon 2002; Marin et al., 2003; Arzanlou et. 

al., 2007a, 2008, 2009) .��&� !� �'4 �"!�(  ��

�#!$%( >�"���� �� ����%� Z'+0 �.�"�� �(  ��

� -�&F� )�� .>�+T�� !�"! =����0� ���$ �%�  YZ� !�

�1"� E+T�% P<. /�� �"!�8(  1 ���) L8� ��

32�"P �)"P�� ��� ? )Arzanlou et al., 2007a .(

� E+T�%�� �"!�8( q���8� %+� �� ����T�� ��" =��
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%&' (	)Mycosphaerella ...  ��� 

 

,"8"��� r!�0 � H�9'� [%� �R�P$% !� 1 �+ �#( 

!�9�( ,�i8� =�G2� ���G� ���  ��kX  H�9'� ;# ���+�

�� �R� �+)Ploetz, 2000; Arzanlou et al., 2007a .(  

�'4M. eumusae  � L���"!�8( 4+� �O>� ���s��� 

�� ,���+� 1 �( >1�" �#� !� !�� �eX � �+0" �� ;T&

�) *+, -�."� �+4 C!�?4� �(Crous & Mourichon 

2002) .��� �"!�8( � ���� �� ��T��"!�8( 4+� �O>� 

!Ti����� ����,�� >1 �,� �G� =�G>�Z�(  ��� ��$'

� L��� �%"!�8( �'4 �( U�. ��Mycosphaerella  

�� ,��� .��� �"!�8(  -�. �� �1�B� +N�F E�F !�

�) *+,"�# [t� 1 ��� +2) ��� �3�� ,��� . =��6J�

0�"3� ���� 2�+`. [�%�+R +�"��� � 1"!�8��?�� �� �

�!��' �.1 �'4 .>1� =�,!�?4 1 =��#�$�" ��$' �

�� � �% �#��� =�, �� �'4 �"!�8(���� +�@��(  !�

�3��� �'4 1� �� �&�P�� !��!V+� +I .�"!�8(���� �� �

1! �'4(  �� H1�3� �� H�0!� M. fijiensis C!�?4

�+4� P�� ��(Crous & Mourichon 2002; Arzanlou 

et al., 2007a, 2008, 2009) . 

�"!�8( �"�%��I( � !� ��%�� ��� �!� ��+

�!+�� 8#� 1 ��$' /0�1"� P"!�8( �+�( >�" ��4���%�

��0�� �TV��,�' EAB� �� P�� ��'�� .� �� �.� ��� �

� �%"!�8( �"'�<. [�%�+R �� �%��I�  !��!V+�

�� ,��� !uF E�8TF� ��> 7��� �"!�8(  QJ��� !�

!�%��( ��' !�DT'� �� !1� ��+"P&  .  

� �����"'��?� �'4 �#( *2  �� �1�B� +%�>�

�'4 �#(  U�.Musa �� ,��� �.1 �� 7�� 7�

C!�?4 �#�� ���� 4�>) +�� ]+� �#(  m�� =��%+�

�'4 M. fijiensis  �!�� �.1(Crous  et al., 2004; 

Crous & Groenewald 2005; Arzanlou et al.,. 

2007a, 2008, 2009) .�� �'4 �% �M. fijiensis 1! !( 

� ���� �� =��%+�">1� +4!�8"� =!�0 7��� ��9"!�8( 

 1 �!���� ���� �� �"'�p +4!�8( �O> �� �#(  �� ��1+O'

��� +T&� ������ � ����T��� ' 7��%"�!+� �� ��� �!�� .

TO'� ;<� ��4�>) �% P�� ��  H��� 1 �O> �� �� �

 m�� ]+��'4 (�#  U�. ��GT�Mycosphaerella 

;#+� ��O�� � [�%"�'4 � �( �?2� �!�� [�  �#�(Crous 

et al., 2004; Crous & Groenewald 2005;. 

Arzanlou et al., 2008).  

!� �T,�4 ����,�� �'4 (�#  U�.

Mycosphaerella ' M��� +�� l" =�At$� 1 ���?

!����, Pt� P�� ��� !�T�� .����,��  l' M��� +�

�"T' �� +9�� ���?"�9 4"+( �#(  1 ��, P�!��'

�" +�TG�+�� ,� .����, +N�F  E�F !��� �'4�#( 

���AV M��� +� U�. �" !�T�� v!��') ��F+� =�

�� ,���  .! l���Pt ���,� +T8%( �AV !�" =�

a>2!�� �� !� v!�w�� ��F+�" ��'4 (�#  K�Tt�

��� �� 1 �!�� �.1 U�. ���!�� +J�V �(  C�!�

�'&%��"O� f�'"?( �� ,��� .1�4x� �#(  ��F+�

�% y'! L��, v!��')"�� LB� =�At$� 7!2

�%"���?�� 1!(  �% E��"�( ��) 1 P��tN 7y'!

LO, (����, !��� �'4 (�# �� U�." ��� ,�� ��

(Crous 1998; Crous et al., 2004; Arzanlou et al., .

2008) .� ����'4 E�F ��#( ��1! U�. �( B�" m

�R �,! P�+� �� P$%"���   1 ��T&# !��!V+�

��!i���� 1! r!�0( B�"Tt� �� P$% m�  =!�

�� 4"q@8G� 1 �+ �9� �� UR���. P$% ���  =!�0 �#

��!i���� � P�� �� �! �V� ��#�.  

� !� �!�'4  (�#Mycosphaerella V�" !� L

�"!�8( �"'�,i8# +J�V �� 7�%��I� 6��� ;"!�8( 

1!( �"4�>) 7���?� �z� H" m�� ���?�'4 (�#  ��GT�

��U�. � ;# 1 '�,R� �AV"! =��Pt ���,� 

�'4 (�# V�"����, 7L�� �T��� C1! +� �#( �6%" �

' 1 ��� !�,�"�2 ['�� �� ��� �� H�@ �!(Johanson & 

Jeger 1993; Johanson et al., 1994; Carlier et al.,. 

2000; Arzanlou et al., 2007a, 2008, 2009)  v+J ��

������, +I�� �'4 �# C1! M��� +� �#( �6%" �

����  +��� ,���!+� 1 �� � ���G�� ���� =�� !� �'8' ��

� L8� !� ;%"P�� �O8�+ .��� ���� �� P�� � �%�'4 1 

M. eumusae 1 M. fijiensis &� !�"!�( �#!$% ��( 

>�"� ����%��Z'+0 EAB� �" ���� ,������, 7���� 

+��0� 1 /"� Q� ��'4 �#  /0� �� E�8�� P<.

x��+T��(�#( ���+�T� !1+N( �� ,��� .UR v�# (�# 

���!+� �� L��, :d (F�+J� �#+4���)( ��ATV�� 
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����, P<.�� +��0� 7/" Q��� �'4 ��� �� ����%��9

�"!�8( � S%+�"9'� [�%�1 �� ����T�� �� �%��I"�+ �( 

�R� ��+�{  1W (�!+�� ��)!�% ��hO� !� �#+4���) �" +

DNA P2�� �� v�# �'4 �#( � ��>)"�� ���?�' .  

  

  ها وشمواد و ر

����� ��� 	
��� 

 ���G�( ��. ���� �#( � !� ����T�� �!��3B� �" Q

&O�% ��"� �|r!�0 �&� ���,�  H�� ��T&I�#+2

 ���# !$%(CBS Fungal Biodiversity Centre) <�" �

�'�, .3�" �����. �# �'8'  ���#( 4"#�� �!�� 1 ��>)( 

6�� 7;/8. !1)(  �� C!1+R 1 P$% QJ��� �� ��,

�����.(  1}>�V (��� �'�, .����. �#  1� �� ����T�� ��

� C1!� �� +P2�� �#( 4"#�� �!�� 1 ��>)( 6�� ;

�����.( �'�,:  

������ �
������ ����� �  

�!�� !�(H��'� �% �#( #�!��� &�.�  L��� r!�0

�"!�8(  !�P2�� �#( 4 ��1+O'"�����. 7P,�� �.1 ��( 

 M1�+% C1! Q��Z�)Crous, 1998 (%�'� ��� `�"" =�+

� �� 7�, H�9'���+� �"Of% =�GZ0 �% S�   ��P2�� �#( 

4+�� �!��( +R�&T" =�� �� -~�% H�>� ��  P��� 1�

+TR v+� LV�� !�( TB�( �� �� �'�, ���� !�+0 -) 

���% -�. -) L��% =!� . !� ]+� =�GZ0 Ui�

�V�� YZ�� +TR �T$� -!�(  �T$� 1 �'�, ���� !�+0

+TR( 1�F( B�"��!� 1� !�4) P>�� �!�A� P$% m 

)Fulka, Germany (�!��( T')� �"�"��TR+T�� ��&" �

i�) 1� �"�"� �� �" ��?dXX �"�� > !� H+4"�� 7+T 

1! MOG� =!�( +TR �T$� -!�( �, ���� !�+0 .

 �� URW� +TR �T$� P���( 1�F( B�" !� P$% m

���s+T�� +"� YZ� �� !' [��� �� �O�1+O�+� �

�!+�� �#!i�O�) 1 ��,(  YZ� �� ��, -��+R

B�" �% P$% m� �'�.B� �� �'�� ��"�. P$% m� �

�'�, L3T��.  

������ � ����� ����� ��  

+TR �T$�( 1�F( B�" !�4) +8t� �!�A� P$% m

 1��!�� ��!�( T')� �"�" �)��TR+T��� 1 �&

i�)� �"�"� �� �" ��?�� �AO"�� > !� H+4"+T ( =!� ��

 �1�F 1 �, ���� !�+0 -!�dX ��"� +T">  +Z3� -)

 !� �1+T��4 �B� �,"! P$% m��, �Tt . Ui�

P2�� �#( 4+�� � !���s+T�� +"�!+� �O�1+O�  1 ��,

�% ��� 7�1+T� Li>�O�� �� ����T�� ��"�( �% 1"�� !2

 -) !� Ui� 1 �, �T,��+� ]+� �O> YZ� �� P0� ��

!�+TR �T$� �1!� ��, �Tt( q6��% 1 �, ��� !�+0  ;#

 �� �, ���(�"�% �#  [tR 1 ��, ���)�', . Ui�

+TR �T$�(  =�� �� -!� P>�F ���!��<I' S, �( 

�, .2�N� -)� �T$� �#( +TR( >�V� � !� 1 ��,� +

�s+T��"�!+� �O�1+O�  1 ��,(�"�% �#(   ��� �'�.

 ���T$� �#( +TR( 1�F( B�" P>�� �!�A� P$% m

�'�, ���� E�3T'� !�4) .����. �#( f!�0�  ��1! LV�� !�

'�G��  !�dX >�� dW  �.!��T'�� ��+4 !��<I'( �'�,. 

����. �#( � !� ����T�� �!���!+� ��  E1�. !�d 

�'� ��, P�+<2.  

�������DNA    

  ��+tT�� !D�� ��DNA ��4+R ���#(  7}>�V

����. �# 1!( B�" mZt� !�4) P>�� �!�A� P$% m

'��� �T�# 1� �� UR 1 ��,� 2�% ����'� �� �%�  �,!

 7�'�+%DNA ���.� �# % �� ����T�� ��" �At� P

 ��+tT��DNA�7 T�� Q��Z�! ��'��� P%+, L8G>�

%"�+4 ��+tT�� P�� . !��3�DNA  ��IT�� �� ����T�� ��

��!�'�'� ����'� 4"+( �, . ��+tT�� P<.DNA  ��

P2�� �#( 4"� ��"% �� 7��>) 1 ;>�� ���?"!�9� P( 

 ��+tT�� �At�DNA  ��P2�� �#( 4"#�� 

)Germany DNeasy Plant Mini Kit (Qiagen, Q��Z� 7

�, ����T�� 7��'��� �'�V!�% L8G>�!T��.DNA  

P�&' �� ��, ��+tT�� �#( dX +��+� )d:dX( �� 1 7

 +��+�)d:dXX (0!"�'�, Q ^�t� 1 DNA  >1�" !� �

WX
  T'�� �.!�� !��<I' ��+4( �,.  

����� ���! �"��#�  

��8� +4���) P�. �� )ACTF/ACTR ( M��� +�

>��� �w�%'"�( T%� �a" �'4 �M. graminicola  

                                                                                   
1. Mobio, USA 
2. NanoDrop Technologies, Inc., Wilmington, USA 



  !�"��: �!� �#!�#!� $
%&' (	)Mycosphaerella ...  ��� 

 

F�+J� hO� !�DT'� �!� �GZ0 EJ �% �," �1�F +

�WX �� ��� P�. (http://genome.jgi-psf.org/ 

Mycgr3 /Mycgr3.home.html) .�� P<. �#+4���) �

hO�"'a �GZ0 +� 1! +D' �!�( DNA �'4 (�# 

Mycosphaerella �, C!�?44 �� �"1 �� ��DNA  

�� +I�'4 (�# f!�0� 4 �� ��, C!�?4" �� �� ��

9'� [�%�1 �� ����T��"�+ �( �R� ���) �!� ��+�� /0�1 [

 �'�,) E1�.d.(  9'� [�%�1 ^�t�"�+ �( �R�  !�?�

 L��,n/X ?') �F�1��R ;� !�?��7 [�%�1 +2��� 7n/X 

�"�� +�% E�����"?� ;)mMMgcl2n/X(7 W/X �"��  E�

 +# ����� �dNTP  7n R" +# �� E� O� 1 �#+4���) �� �

dX >�� dn  �� H+4 '�'DNA  �<' ;9F �% ���� 

� -) �� ����T�� �� [�%�1 ^�t��'"+T�� �?� �� L

 !��3�Wn �">1+O"D�� +T"�, ; .hO�"F�' +� �'a� 

���+� ��IT�� �� ����T�� �� +D' �!��+�O�  E�8�� �� 1

                                                                                   
1. Roche Diagnostics, Indianapolis, USA 
2. 1X PCR buffer 
3. GenAmp PCR System 9700, Applied biosystem, USA 

 =!�+Fen  �.!��T'�� ��+4  =�� ��n 0�" P<. �3

��� P,+��1( >1�" �) E��'� �� 1 �kj  L��, �V+fe� 

�.!� �T'�� ��+4  =�� ��kX '�p" 7�jX  �.!�

�T'�� ��+4  =�� ��kX '�p" 1 ��W  �.!��T'�� ��+4  ��

 =��d 0�"�<' !� 1 �3� P� �V+f ��W  �.!�

T'���  =�� �� ��+4� 0�"�<' m&� P<. �3�� � H�9'

�, .1! +� [�%�1 H�9'� �� UR ��IT�� =!�+F �.!�( 

 =!�+F �.!�dX �+� �.!�(  P<. 7�1�B��' =��

4�."+( ?9� ���+t� 1 �� EAB� SPCR D��" ;

�+4�� . [�%�1 =@AB�PCR   �!�4) Ea !�d  ��!�

1�F( ��"����1+� H��!+� ��� Ea ��IT�� !� �� �'�,  .

hO� =�GZ0"G� ��, +"">�� �� �'�,. G� [�%�1"" �

>��� �w�%'"�( hO� =�GZ0"% �� ����T�� �� ��, +" P

!�9�( BigDye Terminator v3.1 Cycle Sequencing 

Kit )Amersham Biosciences, Roosendal, the 

Netherlands (L8G>�!T�� Q��Z� % ��'��� P%+," P

�+4 H�9'��?9� 1 ���B� �"�T' L��IT�� �� ����T�� �� �� 

(ABI Persim 3700 DNA sequencer)   �+4 H�9'��� .  

  

  

 *�+,-/ ���+, (	)   01,Mycosphaerella �!� �2�� �  �+� ("	3�+, �4�	5 (	)  


67' �� �8 "!� �	
� "�++� 95�� ��	;<3� ��!� �=	> ?  

����� ���	
 ��� ��	������ �	��� 

X845 Mycosphaerella fijiensis �������  

X848 Mycosphaerella fijiensis �� �	�����	� 
X842 Mycosphaerella fijiensis 	���	��	� 
X841 Mycosphaerella fijiensis 	���!� 
X843 Mycosphaerella fijiensis "�����# 
CIRAD89 Mycosphaerella fijiensis $%	 
X858 Mycosphaerella musicola 	������� 
X862 Mycosphaerella musicola &���	� 
X856 Mycosphaerella musicola ��	����� 
X954 Mycosphaerella musicola 	���	��	� 
X62 Mycosphaerella musicola '��� ���� ����� 
CIRAD318 Mycosphaerella musicola ��(	�)	� 
X871 Mycosphaerella eumusae &	�����# 
X869 Mycosphaerella eumusae ��*���	 
S1037D Mycosphaerella eumusae ��	����� 
S1037E Mycosphaerella eumusae ��	����� 
S1031B Mycosphaerella eumusae ��	����� 
CIRAD670 Mycosphaerella eumusae +	���� 
X38 Mycosphaerella musae ,����-�� 
X1023 Mycosphaerella lateralis &	�����# 
X881 Mycosphaerella thailandica ��	����� 
CBS 151.34 Cordana musae ��(	�)	� 
X1071 Cordana johnstonii ������� 
CBS 161.74 Metulocladosporiella musae ��(	�)	� 
CBS 113862 Metulocladosporiella musicola 	��� 

    

  



���             �����	
� ��������  ����� ������ ��	�� �� ����� 

 

  

  

>��� �#( H+' �� ����T�� �� H�V !�?2�SeqMan 

(Lasergene package; DNAstar, Madison,WI). 

�'�, [��+�1 1 ��, ��!+� .�>��  !� ��, ��9�� (�#

�>�� �� ��!+� ���  �a �'�� !� �.� (�#(NCBI 

Blast Search) ����. (���.! 1 ��, �&��3�  �� �#

H+' �� ����T��  !�?2�Mega 4  (I>� 1 ���+4 H�9'�

;# ���+4 ��!+� �'�4 ��f (��+�.  

����� �"��#��� $�%�&��  

�#+4���)( ��ATV�� �+�(  +#� �� ��'4 (�#  

M. musicola7M. fijiensis  1 M. eumusae  M��� +�

;# (I>� �'4 �'�4 ��f (��+�  EJ �% �'�, �F�+J �#

 !� +4���) P�. +# (�+� !�DT'� �!� �T2�� +"hO� �GZ0

 E1�.W P�� ��, ��!1) . ��, �F�+J (�#+4���)

"8J� EAF P<. ���$� H�� 1 ��� ���ATV� �� ���

�>�� �� �<')  �'�� !� �.� ��'� =��.� +I�� (�#

�>�� �� 7�a �'�, �&��3� �a �'�� !� �.� (�# .

�'4 �� �� +# (�#+4���) ���ATV� �+O�8� !� �# 

 !uFDNA  1 +I�� �'41� �� L��FDNA  ��"4

�+"9'� [�%�1 �� ����T�� �� ���?"� ��R (� � �!� ��+

�'�, /0�1 [����) .�+"9'� [�%�1 m��+, ��R (�  ��+�

�'�� ��8� (�#+4���) [�%�1 m��+, Q��Z� . ��

7�'4 +# ���ATV� (�#+4���) ��)!�% �G>�Z� !D�� 

(�#+4���) ��ATV�� 1! +� �'4 +#( DNA  ��+tT��

P2�� �� ��, "� ��>) (�#?�'�, /0�1 [����) �!� ���.  

���� '��#���"��# (�  

�!+� P<.� �"��&F ��?"�#+4���) P( F�+J� 

�'4 �� �� +# (�+� ��,  P0! (+� 7�#)d/X 7d 7dX 7

dXX 7dXXXH+4O"R ( ��DNA �'4 �� �� +#  �"<� �#

�+"9'� [�%�1 �� ����T�� �� 1 �, ��R (�  !uF !� ��+�

�'4 �� �� +# ���ATV� (�#+4���) ���+4 [����) �#.  

  حثج و بينتا

�3��>�� �&� T%� �a" �'4 �M. grminicola  ��

>��� �'�� !� �.�  �a)NCBI GenBank ( ����T�� ��

H+' �� � !�?2��T'+T�� )NCBI Blast Search( V~ 1" �+

�>�� (�# a>8# ��!� ��( ��� �) E��'� �� 1 ��� ;# +

f"�� �>�� �# H+' �� ����T�� ��  !�?2�Mega 4 �!+� 1� 

I>�( ;# ��+�( � �'�4 ��f" ��>�� �#F�+J ��O�� 7� 

��8� +4���) P�. �� �'�� ���� hO�" �GZ0 +�WX 

��� P�.(  ���'4 (�# f!�0� �!1) ;#�+2 �! . P�.

�8� +4���)� F�+J�  ��, ACTF/ACTR�GZ0 �(  ��

 EJ�WX  �� ��� P�.DNA �'4 (�#  !� ��, P�+<2

 E1�.d J�  [�%�1�+"9'� (� ��R ��+� hO�"�'�+% + .

T'" [�%�1 �9�+"9'� (� ��R ��+�  P�. �� ����T�� ��

 +4���) ACTF/ACTR !uF !�DNA 4"� ��" ���?

���� � �� 7����G� ��  �%(�#+4���) F�+J�  ��,

��ATV�� �'4 (�# f!�0� ;#+� 1 ��� $�%�  ��DAN 

�"�T,��' ���?  �'�)�T'�P�� ��$' ���� ��$' � .(G�"" �

>���   �GZ0�WX ��� P�.( hO�"���.! 1 7��, +( 

�>�� (�# �w�%'"�( F�+J 7L��F� +4���)�#( 

��ATV�� �+�(  +#� �� ��'4 (�# M. musicola7  

M. fijiensis  1 M. eumusae��O�� �! �R�PV�� +  .  

�#+4���)( ��ATV�� F�+J� �+� ��,(  ��  �'4 +#

�+�" {SACTR/MFactF  �GZ0 �( EJ �� nXX  P�.

 �'4 �� ���M. fijiensis {MMactF2/MMactRb 

�GZ0 �(  EJ ��WXX  �'4 �� ��� P�.M. musicola  1

 +4���) P�.ACTF/MEactR �GZ0 �(  EJ ��jkX 

 �'4 �� ��� P�.M. eumusae hO�"�'�+% + . +4���)

��ATV�� F�+J� �+� ��,(  +#� �� ��'4 �# !uF !� 

DNA  �� ��, ��+tT��� �'4 1� }>�V P$%��!� +I   

  

 *�+,@/ ?
67' A�� �� �+� �>��B �C	D<E� � ��!�F (	)��"	GH 
���� ��  

���	
�� 
�� ���� ��� 

)��� �	�( 

���� 

�� 
�����  

 (5’ → 3’) 
����!" 

Actin  #$% General TCCAACCGTGAGAAGATGAC ACTF* 

Actin General GCAATGATCTTGACCTTCAT ACTR** 

Actin &%% Mycosphaerella fijiensis CTCATGAAGATCTTGGCTGAG MFactF 

Actin $%% M. musicola ACGGCCAGGTCATCACT MMactF2 

Actin M. musicola GCGCATGGAAACATGA MMactRb 

Actin '*% M. eumusae GAGTGCGCATGCGAG MEactR 

    *  ������� �	
��** ����� �	
��  



  !�"��: �!� �#!�#!� $
%&' (	)Mycosphaerella ...  ��� 

 

  

�!+��   �T2+4 !�+0�T' 1� [�%�1 �� L��F ��+"9'� (� 

��R ��+� �#+4���) �% ��� ��$'(  =!� �� �'4+#

��ATV�� � L8��  ���%)LO, �#( d 7W 7k .( �8N !�

��ATV� +4���)� F�+J� �+� ��,(  +#� �� ��'4 �#  !�

 !uFDNA � }>�V P$% �� ��, ��+tT��� +I

�'4 (�# f!�0� E1�. !� ��, P�+<2 d �!+� �!�� 

�T' �% 7�'�, /0�1� [�%�1 ��+"9'� (� ��R ��+� ���� 

�� )�T'�P�� ��$' ���� ��$' � .(  

8J� EAF �� UR"��ATV� �� ���� �#+4���) ���( 

 +#� �� �k M��� +� v�# �'4DNA   �� ��, ��+tT��

 +# }>�V P$%� �� ��'4 �# 7��)!�%  �+O�8� 1

��ATV��  +#�+4���) �� ��#( F�+J� �,1! �( 

DNA 4 �� ��, ��+tT��"� ��#�"�+, !� ��>) ���?� m

�J"G� �!+� �!�� P2+4 !�+0 .�T'��!+� ��  ��� ��$'

�#+4���) �%( ��ATV��  +#� �� ��'4 �# v�# �'4 7

��ATV� =!� �� �!�  ��P2�� �#( hO� ��>)" �'�+% +

)LO, �#( d 7W 7k.(  

�!+� !D�� ���  �" ��? ��&F" P +4���)�#�F�+J  (  

  

                  

 I��-/  �!�"H J�	<PCR  �!� �C	D<E� (	)��"	GH "� ��	;<3� 	K.(ACTR/ MFactF) Mycosphaerella fijiensis L)	4 (	)1 �4 �

7  M
'�' �KDNA N&8 "� �+� O��%<3��!� $#	E (	) (	) M. fijiensis � M. musicala  �M. eumusaeL)	4 P (	)2  �3 DNA  

 "� �+� O��%<3�Q�K 	) �!� 	K "!� �	
� ��!#H (M. fijiensisL)	4 P (	)5  �6 DNA   "� �+� O��%<3�Q�K 	) 	K "!� �	
� ��!#H (

 �!�M. musicolaL)	4 P (	)8  �9 DNA   "� �+� O��%<3�Q�K 	) �!� 	K "!� �	
� ��!#H (M. eumusae L)	4 P10  DNA   �	
�

 L)	4 P"!�11  �"�+� �2	& P�;1� +)	� DNA)kb plus- (M=  

  

      
I��@/ �!�"H J�	<PCR  �!� �C	D<E� (	)��"	GH "� ��	;<3� 	KMycosphaerella musicola (MMactF2/ MMactRb) .L)	4  (	)

1 �4 �7  M
'�' �KDNA N&8 "� �+� O��%<3� (	) �!� $#	E (	)M. fijiensis  �M. musicola  �M. eumusaeL)	4 P  (	)2  �3 

DNA Q�K "� �+� O��%<3�  �!� 	K "!� �	
� ��!#H (	)M. fijiensisL)	4 P  (	)5 � 6 DNA Q�K "� �+� O��%<3�  �	
� ��!#H (	)

 �!� 	K "!�M. musicola PL)	4 	) (8  �9 DNA  "� �+� O��%<3�Q�K 	)#H ( �!� 	K "!� �	
� ��!M. eumusae L)	4 P10  DNA  

 L)	4 P"!� �	
�11  �"�+� �2	& P�;1� +)	�DNA  )kb plus-(M=   

 200 bp 

 

 
 500 bp 
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 I��T /   �!�"H J�	<PCR  �!� �C	D<E� (	)��"	GH "� ��	;<3� 	KMycosphaerella eumusae  .( ACTF/ MEactR) L)	4 	)( 

1 �4 �7  M
'�' �KDNA N&8 "� �+� O��%<3� �!� $#	E (	) (	) M. fijiensis, M. musicola   �M. eumusae PL)	4 	) (2  �3 

DNA   "� �+� O��%<3�Q�K 	) �!� 	K "!� �	
� ��!#H (M. fijiensis PL)	4 	)  (5 � 6 DNA   "� �+� O��%<3�Q�K 	) �	
� ��!#H (

 �!� 	K "!�M. musicola PL)	4 	) (8  �9 DNA   "� �+� O��%<3�Q�K 	) �!� 	K "!� �	
� ��!#H (M. eumusae L)	4 P10  DNA 

  L)	4 P"!� �	
�11  �"�+� �2	& P�;1� +)	� DNA)kb plus-(M=  

  

�+� ��,(  +#� �� ��'4 �#��ATV� +4���) 7�  �'4 +#

PD�� !� �#(  K�Tt�DNA �!+�  �'4 +#� �'�, .

[�%�1 �+"9'� (� ��R ��+� ��ATV� +4���) !uF !�� 

+� 1 �'4 +#( P0! �#( dXXX 7dXX 7dX 7d  1d/X 

R"�� H+4ODNA   +# }>�V P$% �� ��, ��+tT��

�, H�9'�  �'4 .�T'��!+� �� L��F  �� �"��&F ��?" P

�#+4���) �  �% ��� ��$'"��&F ��?" P�#+4���)( 

��ATV��  �'4M. fijiensis )ACTR/MfactF ( L0��F

dXX R" H+4ODNA �� ,��� .�'4 �!� !�  

M. eumusae ��ATV� +4���) P�.� �� �'4 �

)ACTF/MEactR (�"��&F ��?" L0��F PdX 

R" H+4ODNA �� .>�F !�� � �%"��&F ��?" P  

+4���) P�. ��ATV��  �'4M. musicola 

)MMactF2/MMactRb ( L0��F�R �" H+4ODNA 

� !� �% ���3�� �'4 1� �� �&�� �� +I"��&F ��?" P

+�@��(  �� !��!V+�) LO,�.( 

�'4 (�# ��GT�(  U�. ��Mycosphaerella  1� �

v!��') �#( � !� �)�� ��9"!�8( � S%+�"1! �%��I( 

V� ��"��T&# L .2�+`. [�%�+R �� �.� ��"��� �1" /

4"�0� S��� !� �� ��"; �#( &�+4"+( ' 1"�8 &�+4"+( 7

� [�%�+R �G>�Z� ��O���� �"!�8(  1 S%+��'4 (�# 

V�"� !� L�� �"!�8( C1! �� �O�� �� �#( �6%" �

��O���R�' +�8 ,�� �(Johanson & Jeger 1993; 

Johanson et al., 1994; Crous & Mourichon 2002;. 

Marin et al., 2003; Arzanlou et al., 2007a, 2009) .
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