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1. Vegetative incompatibility 
2. Mating type 
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!�* <, <	��� 7&"q�. /!C, &!��.  ��97CF !�C#

)�0���( .  

 ��� ����� ��� ��
 ������nit   

�C,'  ab� �&C? ���	 �"Z97"nit 3� UGA? "I'   

� �m 30!y 0! �!"#' ����XY W.	 PDA<l�@ U "I' � �

t ���. C9�' � ���0����b� T��0! 0 �2 <' ��� W

 ���0 S�C�?�) %MMC (�
�2 GA? .��� CI GA?	 <

0!' ��� W ���0 ", S�C�?� CI 0 �2 T"P
� !�C
� !", t 

� ���0 <l�@���� !& T�	C9M J9A� J' x 9
"/�C9�' 
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��97CF !�C# _I 3� <�h"7 ", .J9A� "I' C9M' "�& !&'  

˚C�� !"� !&	
.  S�� <,����� ��97CF !�C# 30! .  

<, S�C�? W��� <�b� '�C,  W���Minimal Medium 

(MM)U ��  TCFKClO3  ���0 W��� "� �2 <7">�

 S�C�?� %�	% G/& <, . W���MM  \�"2��  TCF

U30C9�?& �  TCFKH2OPO4 U�  TCFK2HPO4 U�/� 

TCF MgSO4.7H2OU �/� TCF CaCl2.H2O U�� 

.��� ����� C9�6B-Complex vitamin U �/� .���  C9�6

 �����trace element )� ��/� TCF UJ	C9�/ �  TCF

ZnSO4.6H2OU � TCF Fe(NH4)2 (SO4)2.6H2O U��� 

.��� TCFCuSO4.5H2O  U�� .���  TCFMnSO4 U�� 

.���  UJ	!�, ��/� TCF�� .���  TCFNa2MoO4.2H2O 

 !&x� .��� COl� ]% C9�6( U�/� .��� ����� C9�6 

FeSO4 0 �  !& _	�/ S�C9�
 TCF�  COl� ]% C9�6

.� 2",� . �����B-Complex vitamin  \�"2�� 

.���  U���"�� TCFm�� .���  U�����, TCF��� .���  C9�6

��
"��  0 v6";��� .���  COl� ]% C9�6G/� (Harp & 

Correll, 1998).  

�����!
� "� ��� #
 ������nit   

 ab� �&C? ��� !�o�� <,	�"Z97" nit U<	��� "I.	 

0! <?' ��� WMMC 4"O# "I ')T������ '"I( 

C/	1  �2C6��
&C? ��6���
�2 ]"�9
� U . �2!4"O# "I' 

C/	 S!�h <, �2C6� 10 _?�C9�C�Y =>�� ", +���� T�

��I.	  _?.� 2",� ., !&� �<	��� "I��� 0& U	 ��9�
��9
 <

0!' ��� W ���0"�
 �2! S�C�?	 ����E <, <? ��

<	��� "I' A@0. "/"�2.	  �
�20  T0"l� S�C�? <,


.� 2",�� . '�C,�	��� 0& �	 <zw"�9@� 6& <,�� \	 <? �

-
% -9�/ �5 !&	@� _�
 ����?"� S�C9 "b
% vl
&��0 

G2��
U  ab�	<97"  ��"�
 G/�, '�"�3% <��&� 3� 0	 a

�
�2 <92�XF !"�? .mx ���	#", <�I {�
 ��
"�� ��2 +

�� <, 0� WMM �
�2 \l9�� .  

��� CI 3�	 <�� I {�
���% G/& <, + .<	��� "I  !&

��� WMM => �2!�+  ab� v;"2 <? _?�C9�C�Y 0

<97"	  '"Init UG/� �
&�& �"A
 .�C,' =��� &��0 �

���7� ab� k	 <97"nit M , !&� �<	��� "I 4"O# "I  <,

���I W�9
�3�r��
�2 \l9�� � .���I W�9
�3�r� �

�� \�"2� WMM "� <, <? G/�' 
��/ S�C9	 !& U_

 �%�/� I TCF�9
�3�r�&!�& &��0 � .GA? "I "�& !&' 

˚C�� !"� !&	
. ��97CF !�C# .<	��� "I.	 �� !& <?� W

I�9
�3�r� <, �=> S!�h�� ", +������I T�.	  �2! _?

 ����E <, �
&C?nit M  "/"�2.	 "/ 0 �
�2	 CGA? "I 

A@0 �2! ",. 3"/��� !�o�� <,' ���7� ab� k

	<97" "I' nit 1  0nit 3 �� <,�
 W�C9	�/ G	 \l9�� _

�
�2 .���
 W�C9	�/ G	�� \�"2 _�WMM   <? G/�

"� <,' 
��/ S�C9	�% !& _�/� 
 TCF�C9	/ G�	 _

&!�& &��0 .�� !& CF��
 W�C9	�/ G	 _GA? "I �!�&' 

=> �2!� ����E <, �
&�, +nit 3  �2! S!�h !& 0

A@0.  ����E <,nit 1 "/"�2.	 �
�2.  

��
�$�������
 ��� �%��&' (�)%� ��� ���
� ��
 

���� ��� �� ������
��  

 !�o�� <,�0CF '��, <	��� "I ab� ��9,�	 �"Z97"nit 

��� CI	< 0! _I ",' ���WMM  #n�. �
�2 �&�& .

�,	 ab� &��0 S!�h !& !�o�� �	 �"Z97"nit  +�9��

�C,' ��� CI	 U<.#n� "I  S!�h <,nit 1 × nit M Unit 1 

× nit 3  0nit 3 × nit M G7CF T"P
� . CI �"Z97"	 ab�

<	��� 6�� <?�!"?0C9I �	o�� <, �
&C? �� S"A	"�3% !�

�
�2 ]"�9
� .���
�. <	��� CI �"Z97"	 ab�  <?

!"?0C9I ��9�
��9
	
A� ��� &�; ����E <, ��I& \

0! !"F3"/"
	A. )HSI ("/"�2.	  0 ��2 3� <	��� �%

�2 $X@ a	"�3% <��&� ., !&� �<	��� "I ��� 0&	 <, <

"/"�2 !"F3"/"
 &�; ����E.	 �
�2 . ab�	 �"Z97"nit  

"/	 C<	��� "I �C,' "/"�2.	 �0CF "I' "F3"/0! !	A. 

0!' ��� WMM #n� _I ",. �
�2 �&�& ..#n� "I  !&

 S!�h <, �
�� Sw"@ <�Init 1× nit M Unit 1× nit 

3  0nit 3×nit M G7CF T"P
� .�"��. .#n� "I  0& \#��@

"�& !& 0 �
�2 !�C
� !",' ˚C�� !"� !&	
. ��97CF !�C#.  

  

  جينتا

, 3�� ��� ���	�C, <? <' /!C,. !0!",' ���. 

"�3% &!��	��� a2 U��97CF !�C# a	 �0�, ��9�
��� <

#n�. "/ ",	 C<	��� "I CM	�9�!0!", T�  0 J/% \�"2


A� !�r/�
/%���I& \ .�	 �<	��� "I  \�"2Cg11 U

Cg16 UCg21 UCg27 UCg52  0Cg66  <? �
&�,

 �0�� !& "b
% S"q�A�� G/� ���% .�	 �<	��� "I  <,

 ����E<	��� "I' "�2 �"���I"/.	 
�0�C7 0 �
�2.  "b
%

, !&� �<	��� "I �/� %&�, ."/	 C<	��� "I  !�o�� <,



�@             ������	
��
�� ����  ����� ������ ��
�	 �� ����! 

=��� ", �&�, �"�0C9I �	�
	#n� CZ. �
�2 �&�& ."b�� 

'�C, �� #n�. CM	�9� !�r/�
/% 0 J/% \�"2 !0!", T�

�	&CF ��6�� ..#n� "I.	  <?<, |9�� 6���CM �	�9� T�

�	&CF�
 3 }C2 <,	 C.� 2",��:  

  
Cg22×Cg28 

Cg34×Cg40 

Cg8×Cg14 

Cg35×Cg40 

Cg33×Cg53 

Cg22×Cg62 

Cg22×Cg72 

Cg46×Cg70 

Cg33×Cg34 

Cg5×Cg58 

Cg37×Cg47 

Cg35×Cg74 

  

 !&.#n� "I UT���9	CM "I � &!�;C, \�� !&���� T�

��� 0&	
A� <��
�2 \ . '5�6�7C�T���9	CM "I UJ/% "I 

 "I!�r/�
/% 0 !&<	��� "I' 0 �"���I �"�0C9I  _I ",

��92��
 .�0"�� .T���9	CM "I �!�& U&CF'  0 ���, �&CF

&	�> �!��� "b
% �3��
� 0 �
&�, $"h 0 _��×�� 

�� &�, C9�0C
)\
2� .(J/% "I =�� <9/&.  1�9P� 0

CM \;�&	� <
��9/� 0 ��92�& !�C# "I T��9' , "���p' 

 "b
% �3��
� 0 �
&�, \
2��×�� �� &�, C9�0C
)\
2�.( 

�r/�
/%! &��=� <, "I� J/% CI \;�& &�E  !�C#

6��/ J� 0 ��92�&. , 0.  "b
% �3��
� 0 �
&�, ~
!

�×�� ��&�, C9�0C
 .  

/!C, ",. t� ���	�C, < .	"/"�2 '�0CF "I '

.A	0! '!"F3"/��� 0& U	 <Cg6  0Cg8  �2! T�E ",

0!' ��� W ���0 S�C�?� % ����E <,<	��� "I' A@0. 

"/"�2.	  0 �
�2w"�9@�  �5 !& ab� �92��
 G�E <,

-
% -9�/	@� _�
 ����? "�"�3% <��&� 3� S�C9	 $X@ a

�
�2 ., !&� �<�I �"Z97"	 ab� <	��� "Init 1   ",


�0�C7. ��% Unit 3 
�0�C7 ",. �� % 0nit M  
�0�C7 ",. 

�m %�
��% G/& <, ..#n� "I'  �0!&<	��� '�  <,

 �&C? ��� !�o��<	��� "I' F3"/"
 &�;0! !"	A.  �"A


��� 0& <? &�&	 <Cg63  0Cg64 0! !"F3"/"
&�;	A. 

.� 2",�� .�	 �<	��� "I  <��&� 3�%"�3	 <92�XF !"�? a

 "� �
�2'�C, =��� ��0CF "I 0! !"F3"/	A.  S!�h "O;

Z
�&C .<��&� !&U #n� ",.  ab�	 �"Z97"nit <	��� "I  ",

	�
	 UCZ.#n� "I' ��� !"bK	0C9I ��9�
��� <!"?	 ��

"M	
A� !�����I& \ .��� 0&	 <Cg24  0Cg14  ",	�
	 CZ

��� 0& 0	 <Cg43  0Cg56 !"?0C9I _I ",	
A� ��� \

�
&�& ..A	0! '!"F3"/ '"bI0CF '!�XZ�"
  S!�h <,

VCG1,VCG2, ... �2 T"P
� ."/	 C<	��� "I  ��9�
��9


 !&.#n� "I !"?0C9I	
A� ��� ��I& \ .60 ", �	� &��0

!�XZ�"
' �
�2. �C,"�,	�U |�M 0 ./ VCG  G/& <,

��% .VCG1  \�"2Cg24  0Cg14  0VCG2   

\�"2 Cg43 0 Cg56 �
&�,. �0CF <�l, '�pE J� "I

�
&�,.  

  

 a)             b) 
  

A�	�5 B�3�� %C'D'E�� �� �&,- ��F�+ %
�Cg16 Glomerella cingulata (a  B'�&#��G(b  �#/�H/I 
�  

30µm 
40µm 
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 a)     b)  

  

A�	�5  �
J#E
� �K- �LM+nit  N�
LGlomerella cingulata ���� ��
/
,	 %��.�9��� %�
�0
/ %
� .(a  A��9+

;�� �LM+ AO� �� �9P� Q�+ 3	� � �'��
R��#��#E
� �K- �� %
� nit M  ���3-Cg56  �#E
� �K- �nit 3 .

 ���3-Cg43 .(b B3$  �#E
� �K- )�. �'��
R��#� A��9+nit M  ���3-Cg12  �#E
� �K- �nit 1  ���3-Cg30.  

  

  بحث

!"F3"/' ���. �!"# !& "I' <92! �' ��
/%� G�

�C,' 60�� W/�� !", �(1914) Edgerton /!C,. �2 .

 �!"#G. cingulata "I �!"# 3�.	 .� 2",�!�& _I <? �' 

<	��� "I'  0 �"���I�!�& _I' <	��� "I'  �"�0C9I

.� 2", �&3 `�@ 0 �.� �2 <? &<	��� "I'  !& �"�0C9I

0! <? ab� Cc�' �5 "I' <	��� "I'  f"��� �"���I

�.  ��2", ���% G/& <, �97�(Wheeler, 1956) .
A�� \

��� TC7. �C,' �	� f"��� S!�
 <, <
�F �. , 0 �97�� �"

.� �26�� T�E <? &�CM �	�9� T�.� ��
�
���"
 G�E <, �. 

<	��� "I 6�� !&���� \d��.  �2",(TeBeest, 1982) .

� !&	<=6"O� � �/� % 3�<	��� "I  0 �"���I�� % 3�

<	��� "I � <? �
&�, �"�0C9I	"9
 �	 &��0 |<	��� "I' 

 �"�0C9I 0 �"���I �!=�� !&� �!"# G��	�� .� ��? .�	 �

9
� W/�� <P(1991) Viallancourt & Hanau 
� <, -

&�, ���% G/& .(2005) Guerra et al. <	��� "I'  

G. lindemuthianum /!C, �!. , 0 �&C?� ��x ���	 <

�"��. .#n� "I'  Wl7 0 �
&�& T"P
� �! �
��	 J

CM	�9���% G/& <, !0!", T� .�K�9
 ��<P �' �C,'  

 G. graminicola  W/��Viallancourt & Hanau 

(1991) 
�, -�G/� ��2 �".  �!"#G. cingulata �C,' 

6������ \d� �. c"� G����� C��C2 0 GA? W	 ]% W

��I 0.	 60 &!�& !�C#. p=,. <	��� "I ��� S!�h <,. 


A� <, !&"#�CM \	�9�
 T�.� 2", ��(Mamandhar et 

al., 1986) ..� ���� 
�0�C7. "M�	!0!", �' ���.  !& �!

�	, G�E <, <=6"O� ��G�
�& ��2 �" .� !&	 <=6"O� �

<	��� "I'  �"���I<	��� "I.	 .� 2", g*"�� 3� <? ��

@"
 0 <;"2 3� 0 +�9���! <	� Q-�0! ��' ���",- "I' 

� <? �
&�, ���% G/& <, S"R?C� +�9��	 4�>�� �

9
5 a�?�CM�
.  �! �!"# 3� �"A
 �&�, �"���I Co


�. �I& .<	��� "I' 
 �"�0C9I��!�& -'  Co
 3� a�?�CM

�� 0 �",-1�� \�� !0%' .� 2",�� . !&<	��� "I' 

 �"�0C9I.� ���� ,���� !"bK &C? �"	 <Cg47 UCg74 U

Cg33  0Cg40 �!�&' ���% k�2-. 	 �"�
.� 2",�� .

3	��� �C	 <Cg40 ��� 0& ",	 <Cg34  0Cg35 #n�. M� ��

� 0 &C?	��� 0& �	 !& <.#n� "I' �C� <, <
"F���� ", H

<	��� "I' Cg33  0Cg74 n�#. 	6�� 0 <97"�CM �	�9� T�

�
&C? .�^�I� � ",���	 <Cg74 #n�. M�6�� 0 &C? ��� �

CM	�9�&C? T� .�^�I� �<	��� "I' Cg37 UCg34  0

Cg35  _I.� 
���� ����% k�2-. 	��2", <92�& �"�
 .  

!"F3"/"
' 0!	A. ;C, !&. �!"#  \d� "I

3",	�	���G�  W/�� "I�5 "I' =���� � ����?� k

�%�2-.  �C9�?.� �2�!�h !& &. �!"# H�Y� !& <? "I' 

��
/%�`�?�6 ", G� "I' vic  �C9�?.� �2 Wl7 0 &

<	��� "I.	 �!�& <?'  \6%	`�?�6 T"�� !& �"�
  "I


A� <, !&"# ��2",�!"?0C9I \	"M ��	 !& <? ��9�I !��

� S!�h	!"?0C9I &"P	"M ��	��� 0& U!��	 !& <	 �0CF J

!"F3"/' � !�C#. F��
C (Mamandhar et al., 1986) .

ab�	 �"Z97"nit �� !&�0"@ W'  ]"�9
� S�C�?

.� �2�
 �!�& <?' 9
5 vl
�
. �C,' 6���-
% �	 _

@��
 ����?"�4"O# S!�h <, 0 ��9�I S�C9 "I' 

C/	1 � G/& <, �2C6�. %	�� .���7 �0CF </�r.  ",

T"
 "I' nit 1 )	"� !& ab� J	
5 �"Z. 
"�9;"/. 

-
%	@� _�
 ����?"�S�C9( Unit 3 )	"� !& ab� J	 �"Z


5. o����. h"q9;�. ���C 
 $Cq��S�C9 (�C;w", 0 

nit M  ) \#��@J	 "� !& ab�	�"Z '"I 
5.  !& Cc��



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

!�9?"7�? G;"/ �!�&' 6����C, <? ��R' 6"=7�-
% G	 _

@��
 ����?"�G/� T3w S�C9 ( ab� 3�	 G/& <, �"Z97"

�. %	 �(Leslie, 1993) .F�0C '��, VCG �C,' =��� �

"I&�L
' ��	 vq�� �&C? v�A� U<lO�� !& �

��
",-. �^�I 0�=� ��� ��0CF "I' ,�!"�' �3.	 ��� �

.� 2",�-7� 0 �	 a�0CF "I' VCG ,��-7� CZ
"	 4��� a

9
5�
. .� 2",� (Glass & Gretchen, 1992).  

Brooker et al. (1990) <	��� "I'  �! [�� +�9��

�C,' =���� �0CF "I' !"F3"/' 0!	A.  !�C# <=6"O� &!��

, 0 �
&�&�C9A	 &!�� !& ���% G/& <, �h!& �nit 1 

� <? G2�& &��0	9
 ��"�3% !& <P	
 "� a� -��	�� �2.  

(2004) Abang et al. <	��� "I.	 F 3� �!� �0"/"? �"

 0 �
&C? ����� !"F3"/ �0CF' 0!	A.  3�t� ���	 <, <

, 0 ��% G/&��
&C? �" 9@ <?. <
��
 "I.	  3� <?	 J

I"F �
&�, ���% G/& <, \��.  !&�0CF "I'  <
"F���

��97CF !�C# ."9
	� 3� \h"@ |	
 <=6"O� �� �"A
 -

�. �pE 0& �0CF 0& "b�� <? �I&' "/ 0 &!�& &��0	 C

<	��� "I I0CF ��9�
��9
. 
A��\ 3 ��I&	"/ ", �C	 C

<	��� "I !"?0C9I	 ��
A���
&��
 \.  

VCG1 0  VCG2   \�"2 <	��� "I.	  &�,�
  <?  3�  

  

� <? �
&�, ��2 ��� <;"2	9
 ��, <P� <? G/� �% CZ
"

<	��� "I.	  3� <?	1�� G;!& G��# J !0%'  �
�2

9
5 GI"R2�
. ,�C9A' ��9�I �!�& �! .6& <,�� \	 <? �

"/	 C<	��� "I I0CF ��9�
��9
 <?. 
A�� ��I& \

.� ���� �	9
 !�* ��<PF�C' 9
5 4��� <? &C?�
.  !&

,� �<	��� "I'  �"9/� S"R?C� 3� ���% G/& <,  

3 ��!�
3"�	 &".� 2",� .� \���E	 4��� ����?&"P.� 
��� ��

6�� 0 ab��\d�����. ��2", .6�� &��0���� \d��. 

� !&	 <? �2 S"Rc� <=6"O� �.� 
���� �	 4��� ����? &"P

�2", .
w�* �2! �!0&.  DE", S"R?C�.� �2 <? &

!"F�
"�' 0! �!"#' ��
w�* �",-.  T3w GhC7 0 �2",

�C,' ����9
5 S�C�
. C* 3�	�2", <92�& &��0 ab� g .

!"F�
"�' ������E <��� 3� �",-.  <? G/�.� 
��� !& �
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