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  چكيده
  

������ ���	� 
���� �
��� �� ���� ��
� 
����� ��� � ���Gibberella 

moniliformis � G. intermedia��
� � � ��
! 
�"��
# � $��� ���%�� �& �'
( 
�"��
# )
 *�+ �'�� ,%�� ��
� -�G. fujikuroi .��/�- 0�%�� 12% �� -� �-��2�3# ��456  1� �&�"�

7�8�� $��� 9���� -� ."�� ��"� �
:��7�8�� *�+ 9���� � 7��"�-�� � 7;�� ��� ���
 )��� 7��&� <38=�4>  �&�"�G. moniliformis �� -� � $�?@  �*�+ -� �&�"�56  �&�"�G. 

intermedia  � $��� -�AB "� .C�D8�� *�+ -� �&�"� .�&�"� F&� F�� -� ��AB  �&�"�G. 

intermedia  �*�+ -�45  �&�"� $�# � $��� -� �&�"�G. moniliformis  ��G�H� �C $��� -�
�&�"� 12% �� 
��� ������ ���	���-� ���&� ��� C��"��8�� �IJ $&
� 
&�KL M�N

"&C�� .C�D8�� ���� .�&�"� ������ ���	� � 
����� ��� F���� �O� P�� -� ��
multiplex PCR Q�� �� 
R�S8!� ��-�L� �D� �C ���� GFmat1a�GFmat1b   �

Gfmat2c �Gfmat2d  � "� .C�D8��T�
�
&"&� -� 1&�� 
�����U � C
�� 
����� ��� ���
�&�"� Q�2� �C
��&C� �� "&C�� F���� � . 9
2/� -�>6 �&�"� G. moniliformis  � $��� -�

 �*�+@V �&�"� )>X "R�C ( �� Z3�8�MAT-1  �54  �&�"�)A4 "R�C ( �� Z3�8�MAT-2 
"�C
� . 9
2/� -�?A  �&�"�G. intermedia  �*�+ � $��� -�AA  �&�"�)>5 "R�C ( �� Z3�8�

 
����� ���MAT-1  �5B  �&�"�)A6 "R�C (� 
����� ��� �� Z3�8MAT-2 "�C
� . -�@5 
�&�"� G. intermedia  .C�D8�� C��"��8�� ��� �&�"� �� 
';� �C �% *�+ � $��� -� )R�[

 �"�"&C��5>  �&�"�)>5 "R�C ( 
����� ��� ����CMAT-1  �4>  �&�"�)A6 "R�C ( ����C
 
����� ���MAT-2 "�C
� .�&�"� 
';� -� )R�[ $&�8�C�
� ��� �&�"� �� ��G�H� ���

.��/�- 0�%�� -� )R�[ $&�8� �� C��"��8��C
� ���J� -��2�3# �� .�&�"� F��\2������ ��� ��
 <G�=� 
����� ��� ����C)���-�� ( "J� ."��J� 
�
��8&�# � "�"� .C�C 
';� �I&"]& ��

7�J� �%�&�"� 7C
� ������� ."��C
� ��"���. �� 
^�%��
� -��� ���� 
]�8�_ 9
�� � 
�
��� -� )G� �C �� C
�� ���2� 1& 7��C �]�&� � ,���� 
�����U �� <38=� 
����� ���

"��� 
� ����	 �"��� �&C��U���� �& ����� .C�� "G�� �C -� 
]& )'�"[ . �� �Z�`N� F&� �C
���� ��� 
�����U �8^G� �% "�"� 
&����� a��' ��
� �C �� ���2� �C 
����� ��� �C 
�

MAT-1 ���2� �C ����� .C�� C��U� 7C
� b% �� ��
� �� 
G� C
� �8J�� �8^���  9
�� -���
a��' ���2� �C 
]�8�_ ���G. moniliformis � G. intermedia  *�+ � $��� -� ."�� ��"�


�b����]� Z&�( -� "��
�"��� ��&K#���c� �I&C ���.  
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# �$���)G� �*�+ �'�� � ��
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  مقدمه

�!"� #
�$� Gibberella fujikuroi (Sawada) Ito 

&.Kimura �%�&"'( )'����*+,� �	"'+� #�( & -+�

 .%(Gibberella /0������ %	 )��� 12�"��  #34

#
�$ ��'�( 5�	0�6�7 .%((Desjardins, 2003) . �	�

%+� "9 #
�$)$;	& < #
 #9 �%2 #9 %� )*	=�>��9 .%(

)4?��, -�@���  -�� #A -+� ��4 .��9 B��C�

 .%( -�@�� ����DA  %�I  �
� ��4 .0�E$ 5%
(Leslie 

et al., 2004).G. moniliformis Wineland  5"7 %9

)���"�F�Fusarium verticillioides (Saccardo) 

Nirenberg  )4?��, -�@�� #9 G�@'�A & G. 

intermedia (Kuhlman) Samuels, Nirenberg & 
Seifert  )��� "�F 5"7 %9F. proliferatum 

(Matsushima) Nirenberg )4?��, -�@�� #9 G�@'� 

D )���4%9 (Desjardins, 2003; Leslie et al., 2004) .

 %	 H
"9 #I�J )$��+�K .0%��9 1�%D L�7 #
�$ &M "(

#
%A%9� #I%+ & #4�N )$��+�K & )� O0P��4%9 

(Danielsen, et al., 1998; Lesli & Kelin, 1996).  

5�	0�6�7 Q%�'2� & �M�9 "	EK"��R� )*�'
= "S
 6� %(

)��� #34 ��	�"7 T)��� 1U���>�� #V�'
 0M�WX� T� 

B��
%
� "	%+ &)
�'
= Y��� ����! M%V	� .%(T  6&"9

.0%��9 .%(M�;
 ��4 "	EK �%
�� %X
, 0M �	�� .�6 "9 &

 #3�F �%9?�� -�&%C�)� #9 "V�� Y��� �	� %	 & ���A

Z0%I "9�"9 0M -�&%C�W! %()�M�4 (Klittich & 

Leslie, 1988; Pamphile & Azevedo, 2002) . ��9 6�

L�7 1���DT  #9 -+� %X
, �	"'�X� 6� )��� 1U���>��

 0M �, 6� 1[%2 )3�A"��
 & )��� .0%$6%+ #A .0�J

*� TZ0%I -�@��5?�
% .�"9 �0 )	%(6&"9  6� )*�'
= Y���

6��� G	"J	 )� B(�"7\���
= ��>�� ���� & ��A.%(�
 

)� �	��M�4 (Dayakar et al., 2000).  

 �!"� #
�$ 0M )4?��, B'��+G. fujikuroi  #9

                                                                                   
1. Species complex 
2. Heterothall  
3. Teleomorph  
4. Mating population  
5. Anamorph  
6. Bakanae 
7. Parasexualism  
8. Mutation  
9. Meiotic  
10. Genotypes  

O0�[ )� ]�>%�&"'( #N"^ 0M #A .0�J #9 T�4%9

 #A �	"'+� &M ��9 )��� 19%C'� "_� #9 M�N )$�
6

� 0�J #9 %�� `��a� 19%I"�F )*	=�>�70�� 0�J #9 Q��@

��'�( O&%�'� ]	=�>�	?�7T �
0�M 6%�
 . O&%�� �	�

)� ]	=�>�	?�7\�� 6� )4%
 �
���)4?��, .%(�� 

�4%9 %X
, 0M O&%�'� .\���= 1�%2 )4?��, .%( .%(

�	"'+� ��9 G7�� )Ib� ����A �"'�A )�[�)� %(��4%9 

(Leslie & Klein, 1996) .)*�'
= O%@>%c� <%+� "9T 

)3cI &M )4?��, B'��+�� 5�	0�6�7 0M  ��	M %(

)� �"'�A �%d
= ]	 �, 0M #A M�4  )4?��, \�� ����A

 5%
 #9MAT  1>, &M %9MAT-1  &MAT-2 M0�M M��& .

1>, �	�/0���	�	� %(�� 1>, )�@	 ��'�( ]	 .&0 %(

%�� �
0�M 0�"I #9%a� <�A�> 0M & 5&6��&"A  %X
, )>���

)�
 �%�*	�4%9 (Wallace & Covert, 2000).  

\�� ���@� & )��� .0%$6%+ #@>%c� .�"9 .%(

#	��� )Ib� e&0 6� Tf�'�� )4?��, ���, -+�9 .%(

 #D0?� 6�))�
 Q��@�  0M �M%� �	"'+� ����D #9 ��
���

)Ib����A 1�D )(%da	%�6, .%( (�	"'+� %9 .%(

%�6,	"da M0��
%'+��� )Q%9 .0&0%9 �M%� .�0�M ( �M%�'+�

)� M�4(Leslie & Klein, 1996) . O%@>%c� 0%�A 0M

)� )i����7 ���@� .�"9 )[%j'N� .%("$6%F, 6� ����

\�� ���@� & .0&0%9 -�@k&M"A �M%�'+� )4?��, .%( .

 l+�� #A )C�C�� 0MSteenkamp et al. (2000)  5%V
�

 6� �M%�'+� %9 T�4e&0 multiplex PCR  )>���

/0���	�	� .%(MAT-1  &MAT-2  )	%+%�4 & "�U
�

�4 . /0���	�	� #A .0�J #9MAT-1 #@cI ��J #9 .�

 M&�2mnn  #Cc�� .�0�M 6%9 -��α  & ��4 -o%�2

 /0���	�	�MAT-2 #@cI M&�2 ��J #9 .�pnn  -��

#Cc�� ]	 .�0�M 6%9 #9Q%9 )'A"2 �&"$ 5%
�� )��4%9.  

� W�!�"K )+0"9 -�@�� q	 0M )4?��, \�

1���� & #	?V� %9 5%d�( ."_�� q�! )
�'
=���7 .%(

)� )��%
� r	0%� �'7%	 .�"9 �4%9(Urashima et al., 

1993) . & )��� 1U���>�� ���D WC
 #9 #��� %9

                                                                                   
11.Mating types  
12. Dimictic  
13. Idiomorph  
14. Tester  
15. HMG (High Mobility Group)  
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   ���!�"�����	�
 �: � �#$% &����' (�)*� �)+�,� -��). ...  ��0 

 -�@�� 0M )
�'
= Y��� 6&"9 0M �, 6� 1[%2 )3�!"��


Z0%I��+0 "S
 #9 .0&"k G�C�� �	� 5%V
� T%( . /�( �E>

 0M )��� .0&0%9 -�@k& )9%	60� T#@>%S� �	� 6�

#	��� )4?��, -�@�� .%(A  (G. moniliformis)  &

)4?��, -�@��D   (G. intermedia)�!"� #
�$ 6�  

G. fujikuroi 1>, W�!�"K ���
 ���@� & \�� .%(

#	��� )Ib� <%+� "9 O0P & H
"9 Y0�?� 0M )4?��, %(

& �%da	%�6, l	�"4 0M �"�V
6 W�!�& q�! #9 .�

M�9 )[%j'N� .%("$6%F, %9 6�"���K.  

  

  هامواد و روش

�������� 	
���  

#	��� ����
�! 6� G�C�� �	� 0M )+0"9 M0�� .%(

Z0%I s9%�� & .60&%a! t	M"K )
4?i(%�$ �&"$ )+%�4

��"X� �%da
�M )@�3J 0M  .%X>%+ )J #! Tu"!vwpw  &

vwpx � T�
M�9 ��4 .0&, s���	M"$ #�X . 6� Y��V� 0M

vmp  #	���G. moniliformis  &G. intermedia  -+�9

 #9 )��� .0&0%9 -�@k& #@>%c� 0M O0P & H
"9 6� ���,

 q�!multiplex PCR  1�%4 #! �	M"$ �M%�'+�vy 

 #	���G. moniliformis  & H
"9 6�zx  & O0P 6� #	���

mp  #	���G. intermedia  & H
"9 6�wn � #	��� O0P 6

�
M�9 .#	��� �	� ��9 6� %(wn  #	���G. intermedia  6�

 & O0Pvm  #	��� H�K & H
"9 6� #	���G. moniliformis 

 H
"9 6��"9.  <%+� "9 )��� .0&0%9 -�@k& #@>%c�

#	��� )Ib�#	��� %9 %(%�6, .%(	 0M M0��
%'+� "da

�4 �M%�'+� �%da	%�6, l	�"4.  

 
 ���� �


�� �����
������ ������ ��� �������  

 .0&0%9 -�@k& & )4?��, \�� ���@� -X�

#	��� #D0?� .%(#	��� 6� .�%�6, .%(	M0��
%'+� "da   %9

 �	M"$ �M%�'+� `�a� )4?��, \��(Leslie & Klein, 

1996) .#	��� �	� #�X� )9��� .%C	"7, 0�a! 6� %(

 �	M"$)�&��v .(#	��� 6� q	 "(#	��� %9 %(.%( 

0%$, H	�( )	�EF l��� .&0 M0��
%'+�� ) 1�%4xnn 

 TH	�( 5"$mn "cC� {,"'�> q	 & 0%$, 5"$ ( �M�M )Ib�

�
�4 .0M #! O0�[ �	� #9 q'a�.%(  ."'Kvz×yn 

#	��� 0%$, H	�( )	�EF l��� .&%2 ."'� )��� .%(

                                                                                   
1. Carrot agar  

 �M�M -a! f>%�� )4?��, \�� %9 0�"
� &M 0M M0��
%'+�

%�?�( 0�c9 & �
�4#>�> �&0M � H! l��� .&%2 .%(

��+0%$, 6&"'�!M )���6�#	��� T#D0?� .%( -a! .�

�
�4 �M�M .-a! ti+.%�M 0M %( ˚Cmz  q	 O�� #9

�
�4 .0��Xd
 #'�( . ����� #'�( q	 -4E$ 6� tK

mz/n�m/n  ��}�� �[0Myn�  0��C� #9w  %�z  "'�> )���

#>�> #9#	��� .&%2 .%(#D0?� .%(7%k� .� & �4 #

�4 #�X� 0�i+� ����
%i+�+ .)��� q	 ti+ 6� "'�>

 M0��
%'+� #	��� .&%2 ."'K q'a� .&0 ����
%i+�+

#a�4 #��� q	 %9 & �4 #'�	0 #	&�6 %9 ����N .�~n 

�4 W�K 0%$, H	�( -a! l��� .&0 #�0M . 6� tK

q'a� �, #9 B	�M )	%�4&0 l	�"4 %9 0��%9�

� #9 %(

0�
 6� )C���� O0�[ M"+ & ���+�  ��0&%� #9 q	M?
 &

W��9�  u�� ��J %9xnn �wmn  .%�M & "'��
%
mw�mm 

 �
�4 1C'�� )7%! -9�J0 %9)vm .(a	%�6,%X  0�"
� &M 0M

�
�4 5%V
� .#	��� �M�9 0&0%9 6� �%���J� .�"9 .%(

#	��� �	� TM0��
%'+� )Ib� f>%�� )4?��, \�� %9 %(

�
�4 �M�M .�>�� 5�D %	 ��>�� )
%�6 #�[%7 0M 5���'	"K �

m �v  0�S�� #9 6&0 "( & �	M"$ )+0"9 -a! 6� tK �%�

q'a� -�@k& & -9�J0 & %�M ��?�� )9%	60� ."'K .%(

�4 5%V
� )+06%9.  

  
1�!%23 ���!% 4�567���89 &�
�(;)�% ���!��<=� �>7

 �
���9 &�
A  �D  ?@�� ��A�G. fujikuroi �A�89 �� &�


���9 B�. -��).�
  

 ����	

������  

 �����

�	����  

 ��!

�	����  
"#$% &�#  

8559  A MAT-1  G. moniliformis 
8560  A  MAT-2  G. moniliformis 
8549  D  MAT-1  G. intermedia  
8550  D  MAT-2  G. intermedia  

 
������ ��!�
"#� ����$
 ���� ���%�&' �� ��� ���

 ������  

 e&0 6� 0�S�� �	� .�"9multiplex PCR  .�"9

/0���	�	� )
�&�"7 )9%	60� 5%�� )4?��, \�� .%(

#	���  %()13I W	%�6, 0M 0&0%9%
 & 0&0%9 (�4 �M%�'+� .

                                                                                   
2. Potato Dextrose Agar (PDA)   
3. Tween 60  
4. Cool white  
5. Near-UV  
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��� ���� ���� � ������ ����
 �� ����� 

#	��� 5������ ��'9� u�"�'+� 0�S�� #9 %(DNA  %9

��+ s	%� l��� .&0 -a!6&"'�!M )���6� ) 1�%4

mnn ��+ 5"$ T)���6mn �v�  "'�> q	 & 6&"'�!M 5"$

"cC� {, (+�9��, - . u�"�'+�DNA  e&0 #9  

 (2006) Leslie & Summerell  5%V
� "��R� )!�
� %9

�4 .����!?�> "7%9 ��'9�� )1�%4 vnn )������  

Tric HCl  %9pH p Tmn )��� ���EDTA  %9 pHp  &

x/v  ���NaCl ( q	 BV2 #9 "cC� {, %9 & �4 #�X�

�4 ��
%+0 "'�> . ti+m  �[0MCTAB�  �M&?7� �, #9

4� . �[0M q	 ����!?�> "7%9 6� �M%�'+� 5%d�( #9m � 

�4 #7%k� �, #9 ��
%���'K%!"� .5������ 0M #! "� .%(

.%�M ˚C mn�  0��C� #9 �
M�9 ��4 .0��Xd
mnn 

)���  �&%( 0M #	��� "( 5������ �M�� & �
�4 �6& 5"$

�4 ���	%+ )9�N #9 �?V� . ti+vnnn  "7%9 "'�>&"
��

� �, #9 ����!?�> #>�> #9 & �4 #7%kz/v  ."'�> )���

 O�� #9 & �4 1C'��wn  %9 5"$ {, 5%�2 0M #C�IM

.%�M ˚C yz -7"$ 0�"I . 5&M q	 �6��
� #9 �, 6� tK

1�7 ����� #>�> O%	�'�� BV2�  & �4 �M&?7� 5"7&"�!

 %9 #C�IM H�K O�� #9 T�M"! t
�0& #�
%_ ��^ 6� �@9

 -D"+gvnnnn �
�4 =��	"'
%+ .� ti+ )	&0 ����

 BV2 5&M q	 �6��
� #9 & T�4 1C'�� ."d	M #>�> #9

 t
�0& 6� �@9 & �4 #7%k� `>%N 5"7&"�! T�����

 -D"+ %9 #C�IM H�K O�� #9 ��M�V� T�M"!gvnnnn 

�4 =��	"'
%+ . & �4 1C'�� �	�� #>�> #9 )	&0 �����

 #9 & �4 #7%k� M"+ ��
%K&"K �, %9 "9�"9 BV2 �6��
� #9

 O��vz M�4 .0��Xd
 �%��	 0M #C�I . O�� #9 ti+

 -D"+ %9 #C�IM &Mgvnnnn �4 =��	"'
%+ . �����

#>�> #� {�+0 #9 & �4 #'�	0 0&M )	&0)��� q	 %( "'�>

 ��
%���n �4 #7%k� M"+ �[0M . #C�IM &M 6� tK

 -D"+ %9 =��	"'
%+gvnnnn #'�	0 0&M )	&0 ����� T

 .&%2 ���+ {�+0 #>�> #� & �4DNA �4 ��(%a� .

 T�4 qaN M�6, .��( 0M {�+0 #
�	� 6� tKzn�wn 

�4 �M&?7� �, #9 �&"'+ �?�
�	M {, "'�>&"
�� . -X�

 Tu�"�'+� 1�D 5%V
� -�C7�� 6� YbJ�DNA  6� 1[%2

60%$, �= p/n �4 �M�M 0�3D �[0M .�
0 -X� & .?��,

                                                                                   
1. Potato Dextrose Broth (PDB)  
2. Lysis Buffer  
3. Cethyltrimethylamonium bromide  

 .%(��9 ��(%a�DNA�	%�&"9 5�	���� ����� 6� T�  &

 �%d'+MGel Documentation ��� (B & L system) 

�4 �M%�'+�. �"�V
6 W�!�& 5%V
� 0�S�� #9 6� 6�"���K .�

%9 )[%j'N� "$6%F, -�� &M "	6 )>���  -!"4 -N%+

MWG-Biotech �4 �M%�'+� �%�>, 0�a!:  
  

(5′-GTTCATCAAAGGGCAAGCG-3′)GFMAT1a: 

(5′-TAAGCGCCCTCTTAACGCCTTC-3′)GFMAT1b: 

(5′-AGCGTCATTATTCGATCAAG-3′) GfMAT2c: 

(5′-CTACGTTGAGAGCTGTACAG-3 GfMAT2d: 

  

 "$6%F, -��GFmat1a  &GFmat1b  "�U
� -X�

 #@cIDNA  M&�2 ��J %9mnn -�� .�"9 6%9MAT-1  &

 "$6%F, -��Gfmat2c  &Gfmat2d  "�U
� -X�

#@cI  M&�2 ��J %9 .�pnn -�� .�"9 6%9MAT-2 

�
�4 �M%�'+� . #�%
"9�"�V
6 W�!�& )�0�"2 6�"���K .�

 0Mwz 0M #�>&� .6%+ -4"+�& 1�%4 #N"^ ˚C~x #+ T

T#C�IM wz 0M .6%+ -4"+�& O0�[ #9 #N"^ ˚C~x T

0M .6%+ #$0&M T#C�IM q	 ˚Czp0M l�9 T#C�IM q	 T 

˚C�m0M )	%X
 l�9 & #C�IM q	 T ˚C�m Tvn  #C�IM

M�9 .�"�V
6 W�!�& ��j�� ��(%a�9 6�"���K .� #

�4 �%�9 b3I #! )C	"JT -7"$ 5%V
�. 

  

  ج ينتا

()��*��' "�+,� -��.
��  

 �%�6 6� #'�( W4 %� 0%X^ -4E$ 6� �@9 %3	"C�

#	��� )Ib�#D0?� .%(#	��� & .� .%(شگريآزما 

 M0��
%'+�)�M%� �>�& (5���'	"K.%(�  0M )d
0 �"��

q'a� �
�4 1�
a� ."'K .%()1
4 v{ & f>� T .(

#	���%�6, .%(	 f>%�� )4?��, \�� %9 M0��
%'+� "da

 5���'	"K ��>�� )	%
��� 6� "d	��( %9 ��4 -�� "_� 0M

�
M�9 0�M0�N"9 . )��� 1U���>�� Y�I& 6� �%���J� .�"9

5���'	"K 1�
a� &T  6� )K�
+&"
�� .%(�	b+�

.%(0�i+�
+,�  �4 #�X� )>��+ &M)1
4 m{ & f>� T.(  

{.(  

����� �


�� -��.
��  

                                                                                   
4. Ethidium Bromide  
5. Perithecia  
6. Ascospores  
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 �: � �#$% &����' (�)*� �)+�,� -��). ...  ��� 

 Y��V� 6�wn  #	���G. intermedia  6� ���, -+�9

#! O0P  T�
M�9 0&0%9 #�(v~  #	���)yw �[0M ( G�@'�

 )4?��, \�� #9MAT-1 Tvv  #	���)w� �[0M ( G�@'�

 )4?��, \�� #9MAT-2 �
M�9 . 6�vm Z0%I �	� #	��� 

 #	��� -�( TH
"9 6� ���, -+�9)zp �[0M ( \�� %9

 )4?��,MAT-1 � H�K & #	��)xm �[0M ( \�� %9

 )4?��,MAT-2 �
�4 )	%+%�4 . H�K )4?��, \��

 #	���G. moniliformis  1�
a� 5�D 1�>M #9 H
"9 6�

�
�a
 )	%+%�4 5���'	"K .#	��� ��9#D0?� .%( %9 .�

 T5���'	"K & -7"$ O0�[ )Ib� f>%�� )4?��, \��

q+,� �a
 ��(%a� 0�i+�
+, &.  

������ ��!�
 /)����� ��� ����� ���� ���%�&' ���

������ 

 e&0 6� �M%�'+� %9multiplex PCR  O%@cIDNA 

 M&�2 ��J #9mnn  .�"9 6%9 -��MAT-1  M&�2 &

pnn  .�"9 6%9 -��MAT-2 U
��"  �
�4) 1
4w .( 6�

 Y��V�vmp  1�%4 )+0"9 M0�� #	���zx  #	���G. 

moniliformis  & O0P 6� ���, -+�9vy  -+�9 #	���

, & H
"9 6� ���wn  #	���G. intermedia  6� ���, -+�9

 & O0Pmp  )4?��, \�� TH
"9 6� 1[%2 #	���vmv 

 #	��� -�( & �4 )	%+%�4 �k�& .�
%9 .�d>� %9 #	���

�
M�9 �k�& .�
%9 .�d>� �I%7 . Y��V� 0Mwp  #	���

)�n �[0M (G. moniliformis  )4?��, \�� %9 O0P 6�

MAT-1  &vy  #	���)wn �[0M ( )4?��, \�� %9  

MAT-2 �
�4 )	%+%�4 . #	��� #
 �����()yx �[0M (

 ����D #9 H
"9 6�MAT-1  #	��� H�K &)wy �[0M ( #9

 ����DMAT-2 �
�4 )	%+%�4 .#	��� H�K ��9 6�  

G. moniliformis #	��� %9 )Ib� 0M #! H
"9 6� .%(

 \�� M�9 ��a
 )	%+%�4 %X
, )4?��, \�� M0��
%'+�

�"�V
6 W�!�& 6� �M%�'+� %9 #	��� #+ )4?��, .�

 .�
%9 .�d>� "d	M #	��� &M & �4 ���@� 6�"���K

��'4��
 )�k�& . .�"9v~  #	���)yw �[0M(  

G. intermedia  )4?��, \�� O0P 6�MAT-1  .�"9 &

vv  #	���)w� �[0M ( )4?��, \��MAT-2  )	%+%�4

�4 . �����(vx  #	���)yv �[0M (H
"9 6�  ����D #9

MAT-1  #	��� #
 &)w~ �[0M (MAT-2  & �
�4 ���@�

��'4��
 )�k�& .�
%9 .�d>� #	��� H�K . �	� H	%'


                                                                                   
1. Ascus  

#	��� )Ib� 6� 1[%2 H	%'
 %9 ���6,#	��� %9 %( .%(

M�9 #9%a� M0��
%'+�.  

  
  

  
 C	
23 DA�#<��E C�	7. &�
G. intermedia  F�"� &��

G. 8� CH�I ����9 J�A
 ���KL ���!% �M�MTa  ���!% �'

��89��>7  ���!��<=�MAT-2  �
���9 (�)�% 8�D )O+�( �

Q=9 � �!
 �<R�	
 DA�#<��E 1�I �� &�
�A�=A	=9 � �


 �!
 ��89)S.(  

                

  
  

  
C	
 T 3 Q=9 U��M �A�=A	=9 &��I &�
G. intermedia 

���!% �MG. 8� CH�I
 �MTa  ���!��<=� ���!% �'MAT-2  8�
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 �� ����� 

 �
���9 (�)�%D )O+�( �+A�= �� � Q� &�
�A�=A	=9 �

)S.(  
  

  

 C	
W3 X�A�A�!�� ��Y	. &A>+� �
���9 B�. &�
MAT-1 

 �MAT-2 ���!% �� &�
G. moniliformis  �G. intermedia 

�H�5<Z� &�
��8�L9 Q�@ �'  J��' 8� �!�9 (=!' .  
Gene RulerTM DNA Ladder Mix = M  

 
  بحث

�C�� �	� 0M & W�!�"K ���
 T.0&0%9 -�@k& G

1>, )
�&�"7#	��� )4?��, \�� .%( Z0%I &M .%(  

G. moniliformis  &G. intermedia  &M "( #!

�%'+� H
"9 Y0�?� .%("$0%��9 & ��0�
6%� & �b�$ .%(

�%'+� O0P Y0�?���'�( f�'�� .%(T �	M"$ )9%	60� .

#	��� )Ib� 6� 1[%2 H	%'
?��, -�@�� .%( )4D   

(G. intermedia)  6�#	��� %9 O0P & H
"9%�6, .%(	 "da

 )4?��, \�� &M "( #! M�M �%a
 M0��
%'+�MAT-1 )ym 

�[0M ( &MAT-2 )wp �[0M ( 6� #
�$ �	� -�@�� 0M

 )
�&�"7 & �
0�M M��& O0P & H
"9MAT-1  #9 -3�


MAT-2 M�9 "'a�9 . T��4 5%V
� ��"	� 0M #9%a� O%C�C��

 �	� %9 )4?��, \�� )
�&�"7 #! O&%��MAT-2  #9 -3�


MAT-1  -+� �M�9 "'a�9(Abbas Zadeh et al., 2007) .

 ?�
 %
	0%'+%! 0M�"9. #	��� 0&E9 6� ���, -+�9 .%(

#	��� %9 )Ib� #V�'
 0M O0P%�6, .%(	 TM0��
%'+� "da

& �4 ��(%a� )4?��, \�� &M "(  )
�&�"7MAT-2 

 #9 -3�
MAT-1  "'a�9 M�9(Danielsen et al., 1998) .

#	���  .%(G. moniliformis  %9 )Ib� 0M #! H
"9 6�

#	��� sI�& 0M �
M��
 1�
a� 5���'	"K M0��
%'+� .%(

)� B�CD %	 0&0%9%
��4%9 . #	��� #+ #
�	� #9 #��� %9 )>&

#	��� �	� �%�� 6��"�V
6 W�!�& 0M %( .�d>� 6�"���K .�

a
 �0 )�k�& .�
%9�	�"9%�9 T�
M�M �%T #	��� �	� %(

1>, �"'�! <�!�> .%(  )��� 1U���>�� ����!(MAT) 

�
0�M �0 .)$;	& )4?��, \�� "9 �&bD 0M ."d	M .%(

 q	 )	%
���Z0%I  6� )��� #�2"� �M"! 1�%! .�"9

)� "_�� )$�
6 #N"^ O%3�!"� 6� )�@9 ��
%� T��4%9

��0%! 1�3I 6� �����K )>�
>��� & %(��}&"'+ %	 & %(

�%�d�+#'N%�4%
 6��( #! )>�
>�� .%(�
� .�	�"9%�9T  0M

#	��� �	�)$;	& �	� -+� �
�� %( #'4��
 M��& %(

�4 %X
, .0&0%9%
 #9 "V�� & ��4%9
 �(Leslie & Klein, 

1996) .#	��� )Ib� 6� "k%2 G�C�� 0M#D0?� .%( .�

\�� %9 )4?��, \�� #! f>%�� )4?��, .%( 0M %X
,

#	��� �	� )Ib� #V�'
#	��� %9 %( M0��
%'+� .%(

�a
 1�
a� )����'	"K ��( T�
M�9 ��4 )	%+%�4 . �	�

�%a
 #V�'
#	��� #�( #! -+� �	� ���(M .%(

#D0?� )� #! T�
M�9 0&0%9 "
 .� "�U
� 6� )!%2 �
���

 #9 "V�� #! �4%9 )@�3J {%�'
� %	 & Z0%I )���"�F

6� %	 ��4 B! -+� ��4 0&0%9 �M%� M�"7� �'70 ��9 
(Leslie & Klein, 1996; Leslie & Summerell, 

2006).  e&0 6� �M%�'+� %9 ���, -+�9 H	%'
  

)>�
>�� multiplex PCR  #9 TM�9 ���"� ���( #9 ?�


 �%�� 0M #! .0�Jvmv  #	���G. moniliformis &  

G. intermedia ?��, \�� )
�&�"7 O0P & H
"9 6� )4

MAT-1 )yy �[0M(  #9 -3�
MAT-2 )wx �[0M( 

M�9 "'a�9 . 0M #V�'
 �	� #9%a� ��'
�=0, 0M�"9. 

 )4?��, -�@��A  6� #! .0�J #9 T-+� ���, -+�9

 �%���n  )
�&�"7 -3�
 �	"'+�MAT-1  #9MAT-2 Tx� 

 #9mw  M�9(Chulze et al., 2000).  

 )4?��, \�� &M "( #
�	� #9 #��� %9MAT-1  &

MAT-2 #	��� ��9 0M G�C�� �	� 0M )+0"9 M0�� .%(

#	��� ��9 )��� 1U���>�� Y�I& �%
�� �
0�M M��& .%(

#D0?�M0�M M��& -@�3J 0M .� .#	��� )
�&�"7 �M%� .%(

Z0%I -�@�� 0M 0&0%9 Y�I& .�"9 )jN%4 ����D #9 %(

)� -@�3J 0M )��� 1U���>���4%9 (Leslie, 1995; 

Leslie & Summerell, 2006) . G�C�� 0M #!%V
, 6� )>&

#	��� "k%2 Y�I& .�"9 & �
�4 �M�M `��a� 0&0%9"
 %(

 & q+, T5���'	"K 1�
a� & )��� 1U���>��

 \�� &M %9 #	��� &M �	%9 -�@�� q	 0M 0�i+�
+,

#	��� 6� )
	 �����( & ��4%9 f>%�� )4?��, �M%� %(

%�9 T�4%9 0&0%9"
 1I��2 ."d	M & 0&0%9 Y�I& �%
�� �	�"9

)� B! )��N )��� 1U���>���4%9 . #
�	� #9 #��� %9

Z0%I -�@�� 0M )
�'
= Y��� 6&"9 1���D 6� )
	 0M %(
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 �: � �#$% &����' (�)*� �)+�,� -��). ...  ��� 

)� )��� 1U���>�� -@�3J -�@�� 0M �	�"9%�9 T�4%9

G. moniliformis  &G. intermedia  6� ���, -+�9

 )��� 1U� ��>�� Y�I& �%
�� #^"$� O0P & H
"9 Y0�?�

)� )
�'
= Y��� T-+� B!B��
%
� "d	M G	"J 6� �
���

 6� 1[%2 )3�!"��
 TWX� 1�3I 6� ."	EK"��R� .%(

#34 ��	�K �M�>, 0&E9 #
%�>%+ O"�%X� )'2 & )���

 �4%9(Chulze et al., 2000) . .�"9 e&0 �	"� ���@�

#
�$ )	%+%�4-�@�� 0M )
	=�>��9 .%(  #
�$ .%(

 �!"�G. fujikuroi V
�#	��� )Ib� O%a	%�6, 5% .%(

#D0?�#	��� %9 .�)� M0��
%'+� .%( �4%9 . #9 #��� %9

 %� 0%X^ ���6%�
 1I��2 #! O%a	%�6, �	� �M�9 "�$ -I&

)� )	%X
 H	%'
 %� )Ib� �%�6 6� #'�( W4�4%9  

(Huss et al., 1996) "9 )4?��, \�� )9%	60� �	�"9%�9 T

e&0 .%�3�)� )>�
>�� .%(����D%9 �
  W	�?7�  )	�0%!  

-+M .�"9 56Q �%�6 W(%! &M�4 H	%'
 #9 )9%	 . �	� %9

 -�@k& 6� )(%$, )>�
>�� O%@>%c� 0M #! O&%��  

#	��� .0&0%9�%
�� %()�
 "	EK #9 0M%I )>& �4%9

Z0%I )4?��, \�� )	%+%�4��
%� )���"�F .%( 

Fusarium oxysporum )��4%9(Kerenyi et al., 1996; 

Steenkamp et al., 2000).   

  

  يسپاسگزار

�	C�� ��& 0%3'D� 6� �M%�'+� %9 G	a(&;K �;) 

a(&;K -
&%@� /"J 6� ��4 �M�M �%j'N�)  �%da
�M

-+� ��4 5%V
� ��"X� .�9	+��� 5"'�� -
&%@� �, 6� #�

>���� &�$ �&"$ 5"'�� ��
4?i(%) � 1�@9 "
a�),	�.
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