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������� �	
�� 	� �	� Macrophomina phaseolina ��� �� ���	� �	�� ��� �	����� 

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

M. phaseolina /��� 0��1 �� ��'	�2 	$� 3(	4�� �56	� ���	7 02�%87 ����	7 ��967 :	�7 

!��� $���7 ����7 �"5� ( �;5� <�,�(1� �6��. 3�� ���	���2�� ��,�� 	$ (�� �(=� 

02�%8 �� �%��> 	��1�0	?@ �����	� ��. /�, ��%�� A�5* �6B��� ��,��	$ �� 	$%?6	@6� 

������� RAPD ( PCR-RFLP 0�	4��� ��. C�*�% D��6� ITS 	� 0�	4��� �� %��	
1 	$� 

ITS5 ( LR5  	�5* �E �)F� DNA GHII /4, �	�� �� ��*�� �%�. 	�6�J '	@6 ��� �� 	� 

�%��	� %?6	@6 	$� RAPD A�5* �6B��� ��K ��,�� 	$ ��,( ����. 0���	$� RAPD %� L	�� 

J5� %��	
1 M�	�*� �� GH ��,�7� �,�� N	��� �� &���5O� �� �� �,��� 	$� P&�9� '	@6 

�6���. Q�%�(��6� �� R(� UPGMA �� 	� 0��� 	$� RAPD ��� 7�� �6 0(%� �� SF� 

/$	"� TI �U�� ���	; �%�. ��,��	$� �� �� VW	5� ��	@� �6��� 	�*� �� 0(%� 	$� �26�E 

�� ����� �� '	@6 �6��� �� �� %X6 �6B��� �� �$ >"*%� �6�.  

  


	� ������� :كليدي هاي واژه��7 D��6� ITS 7A�5* ���Y�7 Q�6B.  

   

  مقدمه

�!"# .Tassi) Goid( Macrophomina.phaseolina 

	$ %
�& '�")* + ��
��,-,$ "� /,0 1+,2 �,
"�'34 

5�"6 �,7 8� 9;; %
�& 8� <9 �=��
") &,>"3 �3 �6"� 

%� != ?/"�� ���&,�* + 
,%@ ���&,�* 6,A� =!�= 

)Dhingra & Sinclair, 1978(. ��8!"�	� %
"�
 �,!"@* 

+!* 4�'��) 1,�" C�6 %#"1 D1� %� ��E�� %� F!�G 

%HI�* != ='
	H3 %#�/ &,�" + 	" +!* %#"1 �>"J 

�3 =�6. �	� %HI ��E�� 8	
�E3 K
! �=�� + "� D6L& 

C"�8 !�� ��6 "� �"M
��1 ��N# �* + 1,�" �3 ==�& + "� 

E#+3 %� �"@� %#�/ �! ��O %EO�P
 4D1� &,"� %� ��)3 

�6! + �@
 �3 "@
	�. %HI != Q#��3 %� 8��> 8	
�E3 

D1� RS�@Q� TU13 �=�� + VWO X�
 TU13 �! ��	Y 

�3 ��� )Etebarian, 1983.( != �"1 Z;;[ "� 1!��3 

I���3DNA !	�+8�\3 D�"] �6 %� �!"# M. phaseolina 

�^_* 8� �=��
") Botryosphaeriaceae �=��4 %`�&� 

%�a�� ��b3 Cc %E)"�6"
 D1� )Crous et al., 2006.( 

I+�,� d!�'& 8� &=�Ic3 C"�
� %� �!"# �,!"@	�'3	 
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����� ����  ����� ������ ����
 �� ����� 

&,>"34 M. phaseolina4 != �"1 Z;;e != %�M� �!"#  

1"�63 H6'f3 %g�!� �6 (Darrell et al., 2008). 	H3 8� 

"N6+!* G��,% ��6 ���* ��E�� �,!"@* �="�E1� 8� 

�"#!� �+"W� �3 �6"�. DNb hiG� + j"E
� �"#!� 4�+"W� 

>"&c3 8� Qk+,D E
l,H3 != 5)�= Q@b,D ">* �!"# 

5�"_ �,!"@* 8� @>�,D 8	="* !�=!�)�� D1�. �m@>,� 

D)"�6 !"E)"1 E
l,H3 Q@b,D �,�&!"@ ���* n"�� 

"1	� ">!"H>�!* ��,� != ��E�� �,!"@*4 ���=�1 + 

!+�k* �3 �6"� (McDonald et al., 1990). "� 6D)"� 

!��W� A��� E
l,H3 5���_ �,!"@	�' != a��
3 0�E� 

�3 C��� U
�#,%� �,!"@* ">* &,>"3 �! �EN� �!�=� =��. 

%QI"U� A��� E
l,H3 5���_ �,!"@	�' �H@� D1� 

�"_i/�3 �! != o�p) q"��� 5���_ �,!"@	�' + �PI�* 

7����f Cc "> %� != �]� 5���_ T�,U3 + 
"�
�3 %� =�b+ 

�3 c	�� != E)�,!" !��# �>=. �	� %
�& F"QI"U� �H@� 

D1� �! � ">* =	�P* �! DNb ��	�	D 5���_ �,!"@	�' 

f,7 +!* !��# �>= Bagheri et al., 2002)(. "N
l* 

!	�+8�\3 %E�> �* != += �+�& Sre 8	� ">�a�+* 

$`�� !	�+8�\34 S e/9 + S Ze +	�t 8	� �a�+ u!'� 

!	�+8�\3 !��# �3&,�
�. G"O%� �,� F"QU# SZe + Sre 

�! += %QU# I���3 5�"# �
+!	�3 )ITS1 + ITS2( + 	$ 

%QU# S e/9 �=���f D1� )Bruns et al., 1991(. A��� 

E
l,H3 Q@b,D">* 0�E� �!"# M. phaseolina �� 

v"1� �P
"�
 SSR 	" !	�!��>"�' D1�� ���c 8� += 

�,C"�' �1	" + %\�f != += %WU�� ��> + ��c	"H 1!��3 

��6 D1�. D>"\6 E
l,H3 �,� ��b	% "> "� �="�E1� 8� 

I"
c,' %6�) �* + ���&+!�
= D1�� 4���c != �	� 1!��34 

��b	% "> != %1 �+�& w�� ?\/�� �,C"�' + a��
3 

O��xb,"3	 "N
c H��,$ �
�6 (Jana et al.,2005).  

y�> 8� WT�,? �k"a 1!��3 )��3 8� +	&t3 ">* 

l�I�O!��	H34 Q�,,� F�6 �,!"@	�'3	 + 1!��3 A��� 

E
l,H3 ��b	% ">* D1�� ���c �!"# 8� ?/"�� 40�E� 

Q�,,� �,C�' D���# E
l,H3 4"N
c 1!��3 =�b+ A��� != 

5)�= Q@b,D + "1"�63	 =��Q� ���f">,z ">* =�b�� 

!= 5)�= Q@b,D ">* �!"# 5�"_ �,!"@* �3 �6"�.  

  

  ها روش و مواد

!= �	� %QI"U� �='
"6 ��b	% "� %
�@
 &,�* 8� 

%��� ">3	 %� �!�=* {gi_ |�H�� %� �	� �,�&!"@ �
=�� 

8� A!�'� y��/� ��!+,� 2@b !+c* =�&	�
�. �m@>,� += 

��b	% 8� "�8c	�"P� �,!"@* 1"�63 =�f	} !���	4C"T 

�"P�
�= 4C��N� r~ ��b	% 8� �H��,C� 7� 

&,�" H6'->3 �"P�
�= ���_ 8!+"��* + 2�"�� \/,Q3 

4C"&�& 	$ ��b	% 8� 6,8�� + 	$ ��b	% 8� '��� 

WT�,F"W ��!+,� =!�� 1!��3 !��# ��EO�& )�+�br.(  

  

!�"#$% &�'()� ���"#*� +��, Macrophomina 

phaseolina ��-� ���./0�  

������� �������  ��� ���� �����  ��� !�"#�  

$ %&� �'�*� +��"��  Cucumis  melo ZZ-01 

-%�./� "��+��  Cucumis  melo MB-02 

0 %&� �'�*� +��"��  Cucumis  melo MZ1-03 

1 %&� �'�*� +��"��  Cucumis  melo MZ2-04 

2 %&� �'�*� +��"��  Cucumis  melo MZ3-05 

3%&� �'�*� +��"��  Cucumis  melo ML-O6 

4%&� �'�*� +��"��  Cucumis  melo MH1-07 

5 +678��97� +��"��Cucumis  melo MH2-O8 

: "�.�;� +��"��  Cucumis  melo PI-09 

$< "�.�;�+��"��  Cucumis  melo PI-10 

$$=>�"��"� ?�'�@Cucumis  melo ME-11 

$-=>�"��"� ?�'�@  Cucumis  melo ME-12 

$0��6�A�� ?�'�@Cucumis  melo MG-13 

$1+��"��� ?"ABC  Cucumis  melo VA-14 

$2 DEA��F�CG�F +��"��  Cucumis  melo  ZA-15 

$3 *"A�	 � H��I  Cucumis  melo SH-16 

$4J�GK� +��"��  Phaseolus vulgaris LB-17 

$5 L	#E�;�?"ABC  Rudbeckia hirta KP-18 

$: ��M.���*� N��A;Cucumis  melo M119 

-<��M.���*� N��A;  Cucumis  melo  M2-20 

-$ ?��A��?�O6&�Glycine max SG-21 

-- ?��A��?�O6&�  Glycine max  SS-22 

-0 ?��A�� ?�O6&�  Glycine max  SO-23 

-1��E�AE�?��A�Glycine max  SK-24 

-2 ?��A��?�O6&�  Glycine max SM-25 

-3?��A��?�O6&�  Gossypium sp. CG-26 

-4 ��E�AE�?��A�  Gossypium sp.  CK1-27 

-5 ��E�AE�?��A�  Gossypium sp. CK2-28 

-: ?��A��?�O6&�  Sesamum indicum SO-29 

0< ?��A��?�O6&�  Pinus sp Pi -30 

0$ ?��A�� ?�O6&�  Pisum sativum Pe-31 

0- ?��A�� ?�O6&�  Actiniadia deliciosa Ki-32 

00 ?��A��?�O6&�  Cucumis  melo MG-33 



   �)(1����	� �: ���"# 2� �3�1 �	�/�4 5-67 �0��1+��, *� ...  ��9 

����� ��� 	
�
��
���  

}f 8� wI")8"1* �!"# %� d+! |�
 !	�4% 

+	&t3 ">* w�� %�&�f �!"# )K
! %�&�f4 !�^a + 

��_ !�^a �,��,�� ">* ��>3	4 + 5H6 %�&�f + �8��
� 

�,F+��H1�+�H( 8� �> ��b	% %� d+! �,$ 8�f %\1"T� 

�6 )(Mayek-Perez et al., 2002. F�6 �,!"@	�'3	 ~~  

��b	% != "�8c	�"P� + != %�a�� &,%m>" �* + D�> 8+! 

}f 8� "�	% 8
3 ">!L�* �'��) {#! !��@1* "� �="�E1� 

8� W�,v" 8!�	�"3 F�6 �,!"@* scale)( )�+�bZ( 

1!��3 �6 Manici et al., 1995).( 'M�	% F�6 

�,!"@	�'3	 ��b	% "> != YI"� h�/ i�"� O="p�3 "� 

�="�E1� 8� ��
 !�'O�SAS  F!�G DO�&.  

  

!�"# ; % <��=� �1��2�� &"
 *����1 ����� �"
 0-7>  

Macrophomina phaseolina �� >���
 ��?)���2@  

(Manici et al., 1995)  

����  
����	 

)scale( 

�
� ��� ���� ����  � 

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

��$*+�� �
� ,$"#$�%���-.-/%0��1�2%���	��-

������ ��� ����� &� 3  

��$*+�� �
� +�����4���������-��$�5��	&� 6 

�� ��$* ��- �
� ��$�5��	&� 7 

�
� ��$�5 ��	 - ���$8��1�&� 9 

  

����� ��� �
��
�  

%� !���� ���E1� DNA ��
l34 I��,� �=�� 

�,��,��3 ��b	% "> != T�,V D�� "�	2 (Broth Malt-

yeast extract (MYB) 5�"6 D�� �=�= �
�6. ���* 

�	� !���� ~; �,�3 I,�E 8� T�,V D�� !��L� N�,% + 

C+!= 	$ y�J �I!� r;; �,�3 I,�E* !	%E �6. }-1 

j!= �I!� "> "� %\�f + �O	5 ��Ic,�,��3 Ri�"� =+��� + 

C+!= +i���� �E1�	5 =�&	�
�. }-1 != ��6	V �E1�	5 

8	� =�> �S,!"� "� 	$ 5-I"�1� 8� �,F+��H1�+�H �!"# 

5�"_ �,"@!* 2#�+ != +!* T�,V D�� PDA %E6�=�� 

��6 + C+!= T�,V D�� "�	2 !��# �=�= �6. }-1 

�I!� "> != *"�= Z±Ze %b!= v�,��1 %� F�� 	$ 

%E�> !��# �=�= �
�6. }f 8� �	� %� �!"# 5�"_ �,!"@* 

%� F!�G 	$ S	% �U1 T�,V D�� !��L� �! 


"6�f,4� != ��6	V �E1�	5 �=�� �,��,��3 8� T�,V 

D�� ��b 4��6 �,� ��` S	% L�"� O"G3 �E1�	5 Ri�"� 

$�) =�&	�. }-1 	$ �O	5 ��Ic,�,��3 �E1�	5 !+= 

Cc f,m,�� �6. + %� "�=* �O	!'e;� %b!= v�,��1 

�"WE
� �=�= �
�6. ���E1� DNA %� d+! +	��� �"M
� 

�6 (Weiland, 2002) .  

����� �������� ������� )PCR( �� ������� �� �!��"� 

PCR-RFLP  

"� �="�E1� 8� �&8"�c LR5 + ITS5 (White et al., 

1990) "� I���3 ">* %� V1�� D��6  MWG bioteack 

C"@Ic %� "@
	&��3 D��6 ��O	�� 7
�= !c	� 'E�1 ��6 

�
=�� �"M
� �6.  

.ITS5:5�- GGAAGTAAAAGTCGTAACAAGG-3� 

 LR5: 5�- TCCTGAGGGAAACTTCG-3�). 

  

7���+ M
8,�� �* �f,8��@ )PCR( != ���T� 7���+ 

%� {Ma Z; �,I+�H,�E 5�"6: 45�"6 e/; �,I+�H,�E 

MgCl2 Z�,�3 4!S�� Z �,I+�H,�E �O"� PCR 10X ) Z; 

�,�3 !S�� Tris-Hcl "� pH ~ 8(4 Z�,I+�H,�E ���� 

dNTPs4 9/Z4 Z �,�3 4!S�� r �,I+�H,�E 8� �> ���� 8� 

�&8"�c g"f,� D1= + S"� D1= "� D��� 9; ��&�
"
 != 

�,I+�H,4�E Z/; �,I+�H,�ETaq DNA polymerase 

(5u/ml)4 r�,I+�H,�E DNA �PI� %� D���9; ��&�
"
 

!= �,I+�H,�E + rZ �,I+�H,�E jc �UW� =	
�,�' !"�+= 

UW�,� + C+�E1 ���* �> 7���+ =��. DNb Q�,,� "�=* 

D�b C�6 �&8"�c"> "� DNA 4�PI� 8� 6,Y "�=* 
°C[Z�9Z != �"PE1= ��H	"1���� (Bio Rad, Chini) 

�="�E1� �6. �	� %QU# 8� ��
l "� %�"
�� �!��a3 9 #=,%W 

!= 
 

°C�94 ~; %)�` "� r #=,%W != 
 

°C�94 r#=,%W != 
°C994 r #=,%W != 

 
°C<Z4 + %�a�� �H�,� "N
3	 "� r; 

#=,%W !=
 

°C<Z �"M
� �6. ���* ��>"�� ��pT� PCR 

8!�O+�EHI�8� != �l 8!"&c 9/r �G!= != �O"� TAE 1X "� 

l"EI+ <9 �,�3 DI+ �="�E1� �6. �l "> "� !��# C=�= %� 

F�� r; #=,%W != ���T� ��,�	�� "�+��	� mg/mlr; 

K
! �c,'* 4�
�6 }-1 %� @>,� F�� != jc �UW� 

��E�6 �=�= �
�6 + "� �="�E1� 8� �"PE1= (Gel Doc  

Trans luminated) != 5�"W� 
!� UV g��3 4��6 �p�	� 

�l ���* I"
c,' N�,% =�&	�. {^> ��pT� 7���+ PCR 

V1�� '
c	{">* 6��3Hae III � Rsa I� Mbo I� pae I  

(MBI Fermentas) %� 8� D��6 1,Cl"� �)	!��* �6. 



��A             �����	
����� ����  ����� ������ ����
 �� ����� 

DNb ��>"�� F"QU# 5G"a 8� d�� 8� 8!�O+�EHI� != 

�l 8!"&c += �G!= != �O"� TAE 1X �="�E1� �6  

Purkayastha, 2005).(  

�!��"� RAPD  

���* �"M
� "�8c	F"� RAPD 8� r[ ��b	% )5�"6 

D�> ��b	% 8� 4�'��) += ��b	% 8� �1	4" 	$ ��b	% 8� 

�> ���� 8� �,C"�'">* 4%\�f Y��� >��34 ��I,4" �,�*4 

=�
 + �M��( j"E
� �
�6. 8� X�f �&8"�c r; 

������
,�* )N�,% ��6 8� 
"-@�3 FAZA Biotech( 

�="�E1� �6. ���* @/�,C"� 8� Lf!��H�	�* �
"�"> 7���+ 

RAPD ���* �> �&8"�c 5#��a += !"� !��H� �6 

)�+�b~.(   

  

!�"# B % �����C*� RAPD ���./0� �"
  

����	 ��� A�*�P� =�"�C 

$ a4 5:-AATCGGGCTG-3: 

- e3 5:-CCAGATGCAC-3: 

0 m3 5:-GGGGGATGAG-3: 

1 b11 5:-GTAGACCCGT-3: 

2 10mer F 5:-TGCCGAGCTG-3: 

  

���,Y =��� 7���+ != �P
"�
RAPD != {Ma Z; 

�,I+�H,�E  5�"6: e/; �,I+�H,�E MgCl2 Z �,�34!S�� 

[/r �,I+�H,�E �O"� )PCR 10X Z;�,�3 !S�� Tris-HCl 

"� pH~8(4 Z �,I+�H,�E ����9/Z �,�3 !S�� dNTPs4 

r�,I+�H,�E �&8"�c "� ��D� 9; ��&�
"
 != �,I+�H,4�E 

Z/; �,I+�H,�E Taq DNA polymeras4 r �,I+�H,�E 

DNA �PI� %� D��� 9; ��&�
"
 != �,I+�H,�E + �/r~ 

�,I+�H,�E jc �UW� =	
�,�' !"�+= UW�,� + C+�E1 ���* 

�> 7���+ =��. %�"
�� �!��a3 9 #=,%W != °C�94 �9 

%)�` "� r #=,%W != °C�94 �9 
"],% != 
 

°C~[4 ~; 


"],% != 
 

°C<Z4 + %�a�� �H�,� "N
3	 "� r; #=,%W != 
°C<Z �"M
� �6. F"QU# �H�,� ��6 != �> 7���+ "� 

�="�E1� 8� 8!�O+�EHI� != �l 8!"&c Z/r �G!= != �O"� 

TAE 1X 8� 	�H	�P H��,$ �
�6.(Almeida et al., 

2003) %�a�� K
! �c,'* + N�,% �p�	� �l %�"�� 

�P
"�
 ��+ �"M
� �6. DNb 'M�	% �=�= ">* I�HI��3 

��"�	} 	$ + ��G. N�,% �6 + DNb 'M�	% %6�) �* + 

{1! ���&+!�
= 8� ��
 !�'O�(PAlaeontological 

Statistics (PAST)) �="�E1� �6 (Hammere et al., 

2007). DNb @/�,C"� 8� "E
	X Cc "� ��
 ">!�'O�* 

NTsys ver 2.02  + MVSP ver 3.131  "W�	%� �6.  

  

  بحث و جينتا

)��3 8� +	&t3 ">* l�I�O!��	$ %�&�f + w)"6 

�,!"@	�'3	 )�+�b �( �=!+c ��6 D1�. �,P
",� F�6 

�,!"@	�'3	 ��b	%"> �� v"1� C��8c �H
�= != �U1 r% 

yiE)� �Q�3 !�=* C"�
 �
=�=. != C��8c F�6 

�,!"@	�'3	 �"@�3 ��b	% "> !="# %� �	="M {gi_ �,!"@* 

!= +!* &,%m>" ">* �'��) �=�� + ��b	% MB-02  +  

M1-19 %� ���,Y "� w)"6 �,!"@	�'3	 �/� + ;[/r 

�!�=* �,�E�	� + �E@�	� F!�# �,!"@	�'3	 �
=��. 

��b	% MB-02 8� ��b	% ">3	 �=�� %� %� &8"�3 + "� 

%
�@
 &,�* 8� A!�'� ��!+,� 8"1��b* ��6 =�� + 

�,!"@	�'3	 =�) �! m@>C"� ��a �=��  D1�4 ��b	% 

M1-19 8� "�8c	�"P� =�f	} !���	C"T S"@Ea� %� I=,5 

D�� ">* =�M� 8	=" 8� Cc Y\1 7>"� F!�# 

�,!"@	�'3	 �	� ��b	% ��6 �6"� + "� w)"64 �E@�	� 

F!�# �,!"@	�'3	 +!* !+L� + &,%m>" ">* '��)� 8� =�) 

C"�
 �
=�=. A��� �,!"@	�'3	 �	� �!"# %� D�_ 7Nb + 

���,Y >,�3 + ����
,Y ">* �,8�E* D\�
 �=�= 

�3 =�6. D_�1 �6! + 	" d�E�& �,��,�� + 
�+��O3 

!�^a F+��H1� "> %� D�_ ��6	V T�,U3 Y1"�� 

�3 �6"� %� �3 �
��� ��"_3 ���* A��� �	� �,�&!"@ =!�� 

%b�� &!��#,=� ).(Jimenez Diaz et al., 1983   

Beas-Fernandez et al.  (2006) "� 1!��3 F�6 

�,!"@	�'3	 +!* !+L� ��I," f,="N�� �
=�@
4 F+"�� ">* 

l�I�O!��	$ + �,!"@	�'3	 �,� ��b	% "> �3 �
��� �� v"1� 

"��� O��xb,"3	 %� =�b+ ���c �6"�. 	�Q3 �,� F!�# 

�,!"@* �83	 + "��� O��xb,"* ��b	%">* �"\�!� =�b+ 

4=!�= != 1!��3 +	&t3 ">* 4%�&�f b��	% ">* %� %�&�f 

�6! @���"
3 �! C"�
 �3 4�
=�= =��Q� ��E�,* 8� 

��b	% "> �! != ��3� DO�&. K
! %�&�f != �,�E� ��b	% "> 

1,�" ��,w �=�= �6 �	� "E
	X %�"�� Beas-

Fernandez et al. (2006) "� =+�a* %�"�� =��.  

!= 1!�� 3PE�\@> 3)�� 38� F"�G ��b	% "> )�8��
� 

�,1�+�H4F+��H F�6 �,!"@	�' 3	+ =�b+ !	%� ��>3	(4 



   �)(1����	� �: ���"# 2� �3�1 �	�/�4 5-67 �0��1+��, *� ...  ��D 

PE�\@> 3D\�� + �Q�3 !�= *)9er[;/;=r( �,� %� 

�E6�= !	%� ��> 3	+ �,!"@	�' 3	��>"�� �6 )�+�b9.( 

F+"�� != �8��
� �,F+��H1�+�H != ��b	% "> *+= %WU�� 

"� =+�a *v��T� =��. �8��
� �,F+��H1�+�H != 

��b	% "> *'H�	$ %� ��/ µm~Z��rrZ + ��_ 

µmr�[�<e + "� D\�
 ��/ %� ��_ </r�Z/r D\�
 

%� ��b	% ">* =!�� 1!�� 3!= �	� WT�,4? ��/ 

�,F+��H1�+�H "> =+�a µm �9/rZe �[e/e� + ��_  

  

  

�+�b �  � F"p�� !��l�I�O	$ + �,!"@	�'3	 ��b	%">* �!"# Macrophomina phaseolina  
LQ6�  R�S  !/  TAU 

)(Length/width 

VW�	   

=�"D�����/  

�>	 

!'�A; 

���&6��

=�"�X* 

Y�� 

!'�A; 

���   

!�"#� 

$:/$ ± <0/<  4/- ± ** 04/< bc*** [\'��� ++ ��B]�" ZZ-01 

$3/$ ± <-/<  1/1 ± <0/< a [\'��� ++ ��B]�" MB-02 

$1/$ ± <-/<  :/0 ± <0/< a [\'��� ++ ���@ MZ1-03  

$5/$ ± <-/<  :/0 ± -3/< a [\'��� ++ ���@ MZ2-04  

$5/$ ± <-/<  4/- ± 02/< bc [\'��� +++ ���@ MZ3-05 

$4/$ ± <-/<  0± <3/< b [\'��� +++ ���@ ML-O6 

$3/$ ± <-/<  :/0 ± -3/< a [\'��� +++ ���@ MH1-07 

$3/$ ± <-/<  0± 13/< b [\'��� +++ ���@ MH2-O8 

$2/$ ± <-/<  4/- ± $1/< bc [\'��� +++ ���@ PI1-09 

$-/$ ± <$/<  3/- ± $$/< bc [\'��� +++ ���@ PI2-10 

$0/$ ± <-/<  $/0 ± 3/< b [\'��� +++ ���@ ME-11 

$4/$ ± <-/<  :/- ± $/< bc [\'��� +++ ���@ ME-12 

$:/$ ± <-/<  4/- ± <3/< bc [\'��� +++ ���@ ME-13 

<4/$ ± <$/<  3/- ± 33/< bc [\'��� ++ ���@ VA-14 

$2/$ ± <-/<  3/$ ± <0/< def [\'��� + ���@ ZA-15 

$2/$ ± <-/<  2/$ ± <0/< def [\'��� + ���@ SH-16 

$5/$ ± <-/<  4/- ± 0/< bc [\'��� ++ ���@ LB-17  

$3/$ ± <$/<  2/- ± -0/< bc [\'��� ++ ���@ KP-18 

$:/$ ± <-/<  $/$ ± $3/< f �A�"��" + ���@ M1-19 

-</$ ± <-/<  0/- ± <0/< ef �A�"��" + �AO6E�W M2-20 

--/$ ± <0/<  1/$ ± <0/< ef �A�"��" ++ �AO6E�W SG-21 

-$/$ ± <0/<  3/$ ± $$/< def �A�"��" ++ �AO6E�W SS-22 

$0/$ ± <-/<  0/- ± 00/< bcde ��^�/ + ���@ SO-23 

-0/$ ± <-/<  1/- ± -:/< bcd ��^�/ + �AO6E�W SK-24 

-0/$ ± <-/<  3/- ± $3/< bc �A�"��" + �AO6E�W SM-25 

$:/$ ± <-/<  1/$ ± $3/< ef �A�"��" + ���@ CG-26 

$:/$ ± <-/<  <3/$ ± <3/< f ��^�/ + ���@ CK1-27  

$3/$ ± <$/<  0/- ± 00/< bcde �A�"��" + ���@ CK2-28  

$2/$ ± <$/<  $/- ± -/< def �A�"��" + ���@ SO-29  

$4/$ ± <-/<  0/- ± 00/< bcde ��^�/ + ���@ PI-30  

$4/$ ± <-/<  1/$ ± <0/< ef [\'��� + ���@ Pe-31 

$:/$ ± <-/<  0/- ± 00/< bcde �A�"��" ++ �AO6E�W ki-32 

-2/$ ± <1/<  0/- ± 00/< bcde �A�"��" + ���@ MG-33 

*;+�< ���=�  

 **: +++ #$�%��� +�� �� �	� �@�$� +��@� �����. ++  ���=" #$�%��� +�� �� �	� �@�$� ,$�� �����. + ���=" #$�%��� +�� �� �	� �@�$� ��� �����  

     (Manici et al.,1995; Mayek-Perez et al., 2002).  



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

  

µm;Z/rre �[Z/<; =�� + D\�
 ��/ %� ��_   

r/r �Z/r )�+�b �( �"a3 8� F+"�� ">* v��T� �,� 

��b	% ">* += C"H� �3 �6"�. 1!��3 "> C"�
 =�= �,� 

�E6�= !	%� ��>3	 + �,!"@	�'3	 PE�\@>3 D\�� + 

�Q�3 !�=* =�b+ =!�=. + �3 C��� ��	�&%
 %,b�� =�� %� 

��b	% ">3	 %� �!�=* F!�# �,!"@	�'3	 �,�E�*  �=�� 

!	%� ">* ��>3	 �,�E�* 4�
!�= @�"	5 %� �6! +!	�3 

%� D@1 �,C+� 8� $E�� �Ef* �! %E6�= + "� 1!��3 ">* 

�,�E� w�� �6 %� ��b	% ">3	 %� 8� +!* &,�" �,!"@ 

)!= %
"�& DNb F"\]� �,!"@	�'3	( ��b �3 �
�6 �	� 

+	&t3 �! %E6�= + !	%� ">* ��>3	 �,�E� + �,!"@	�'3	 

�,�E�* ��E6�=.  

�"p�� ">�&8"�c *ITS5  + LR5 != "�= *99 %b!= 

 v�,��1F!�G DO�&. �"@� 3��b	%"> ">�
"� 3	"� C8+ 

I�HI�� 3bpr[;; �	="M �
=�� )5H6r.(  
  

  

!�"#E% �?/FG� �3�1 &�.H ���"# � �� +��, 

Macrophomina phaseolina  
 �@�1@����� ������ .-/%0�-/0�� ��@��@�$� 

�@�1@�����  '   

������ .-/%0�-/0��  �7B6'/�  '  

��@� �@�$�  9D'B/� * '739E/�  ' 

* �� F< 9 �G�� H��;� �2=� ��� �$8- ����.  

  

  

  

I	
$% *-?J� *"��1 !-'K� PCR ���"# *� +��, Macrophomina phaseolina �1 ��2�L@ *� LR5 � ITS5 )��"N� O�� �"
 �� 

*P�1 I	
 ����
 ���"#*� ��-� �0��1 ��"
�1 � M1 Q�R� �?��)� ��2� DNA 100bp  � M2  Q�R� �?��)� DNA 1kbp.(  

  

  

�,!"@ ��pT� PCR "� '
c	{ ">* Hae III4 Pae I4 

Mbo I4 Ras I F!�G DO�&. �> !"N` '
c	{ �!�=* 5T� 

d�� + "1"�63	 �
=�� )�+�b[( + )5H6Z4 ~4 � + 9.( 

��` �H63 != ��/ a��
3 ITS +S rDNA e/9 + 

E@�#3 8� S rDNAZ94 =! �,� ��b	% ">* =!�� 1!��34 

��>"�� ��
.  

  

!�"#T% !-U &�RV, IH�W 2� X�1 �W�-� ITS �� 

���"# *� +��, Macrophomina phaseolina  

1�5@� +�� �	/�  I$JK� LG�M �� N/� (bp)  

Rsa I '���O9�� 

Hae III  D�� O69� O'9� 

Pae I 7��O '3�� 

Mbo I 7�� O67� O'P� 

  
I	
 ; % *-?J� 1*�"�� &P-'K� PCR ���"#  *� +��, Macrophomina phaseolina YZ �"
 �1 Y���@ �
�1 Pae I )��"N� O�� 

�"
 �� *P�1 I	
� ����
 ���"# *� ��-� �0��1 � M1 Q�R� �?��)� ��2� DNA 100bp  � M2 

. Q�R� �?��)� DNA� 1kbp.(  
  

  

  

  

  

  

  

  

  

  

  

  

1584 

564

947  
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I	
 B %*-?J� *�"��1  &P-'K� PCR "#���  *� +��, Macrophomina phaseolina YZ �"
 �1 Y���@ �
�1 Ras I )��"N� O�� 

�"
 �� *P�1 I	
� ����
 ���"# *� ��-� �0��1 � M1 Q�R� �?��)� ��2�DNA 100bp  � M2 

. Q�R� �?��)� DNA� 1kbp(.  

  

  

I	
 [ %*-?J� *�"��1 &P-'K� PCR ���"#  *� +��, Macrophomina phaseolina YZ �"
 �1 Y���@ �
�1 Hae III )��"N� O�� 

�"
 �� *P�1 I	
� ����
 ���"# *� ��-� �0��1 � M1 Q�R� �?��)� ��2� DNA 100bp � M2
 

. Q�R� �?��)� DNAO 1kbp(.  

  

  

I	
 E % *-?J� *�"��1 &P-'K� PCR ���"#  *� +��, Macrophomina phaseolina YZ �"
 �1 Y���@ �
�1 Mbo I  )��"N� O�� 

�"
 �� *P�1 I	
� ����
 ���"# *� ��-� �0��1 � M1 Q�R� �?��)� ��2� DNA 100bp  � M2. Q�R� �?��)� DNA� 1kbp.(  

  

!= 1!��3 A��� C+!= %
�& �* �!"# Macrophomina 

phaseolina "� �="�E1� 8� �P
"�
RAPD4 X�f �&8"�c != 

C"H� ">* �H�,� ��6 �H6��`3 ��)3 C"�
 �
=�= 

)5H6 � + 9.( 5� F"QU# �H�,� ��6 V1�� �	� 

�&8"�c "> [e �
"� =��. %M,E
 %	'M� %6�) �* "� �="�E1� 

�k8�	Y %�"�� =!"�"b )(Jaccard's coeffiicient  C"�
 

=�= %� != �U1 D>"\6 �Z �G!= �"@� ��b	% ">* 

����� %� %WU�� ��!+,� + y��/� 8� ��b	% ">* C"&�& 

"@E�	' ��6 + �> ���� �+�& ">* %
"&��b  !��# ��EO�&. 

!= �U1 D>"\6 <; �G!= 	$ �+�& += �^_*4 %1 

�+�& %1 �^_* + W�,% $� �^_* �
=��. �,�E�	� ��_ 

%�"�� �,� D�b ��b	% ">* �1	" 8� C"&�& )SS-22( + 

��b	% �'��) =!8 ��!="G3 8� $�� 8	5� (ZZ- 01) =�b+ 

D6�=. ��b	% ">* �1	" )SM-25 + (SS-22 != �U1 

D>"\6 <e �G!= "� {> %�"���
� )5H6 e.(  

!= d+! PCR-RFLP "W�	%� �PI�*  6��3  V1��  

  

  

I	
 T % *-?J� *�"��1 IH�W 2� \)?�� *��?� �1 X�� RAPD �1 ���./0� 2� ��2�L@ 10mer F )��"N� O�� �"
 �� *P�1 I	
� 

����
 ���"# *� ��-� �0��1 � M1 Q�R� �?��)� �2��DNA 100bp  � M2. Q�R� �?��)� DNA� 1kbp(  



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

  

I	
 ] % *-?J� *"��1 IH�W 2� \)?�� *��?� �1 X�� RAPD �1 ���./0� 2� ��2�L@ e3 ))��"N� O�� �"
 �� *P�1 I	
� ����
 

���"# *� ��-� �0��1 � M1 Q�R� �?��)� ��2�DNA 100bp  �M2 

. Q�R� �?��)� DNA� 1kbp(.  

  

'
c	{ ">* 6��3 �
C" =�= %� �	� d+! ���* H��,$ �	� 

��b	% ">* �!"# M. phaseolina �� v"1� q"��� �,
"�'3 

+ O��xb,"* Y1"�� @
3 �6"�. �	� WT�,? f,="N�� 

�3 ��� %� �	� ��b	% "> ��,!" %� {> ='
	$ �=�� + 

@
3 C��� "N
c �! "� d+! PCR-RFLP 8� 	�H	�P H��$, 

=��. �	� 	%EO" "> "� "E
	X Su et al. (2001) DW�"U� 

=!�=. ��`�> Purkayastha et al. (2005) != �	� a��
3 

�H�,� ��6 =�b+ ��` �H63 �! d!�'& �
=�� + I=,5 

�	� A��� �! %� D�_ �f	�� ����H1�!"f + 7Nb V\��� 

��E�
�= C�` >,� %�a�� ��b3 != %)�` &�
83 �!"# 

M. phaseolina ��>"�� ���
 D1�4 ��O ��6 %� 	$ 

�!"# �,� ��b3 �=�� + �,F+��H1�+�H + ��,�* "> "N�� 

�G"�_ 5�"# �H�,� I��,� ��6 �3 �6"� .!= �!"# ">3	 %� 

I��,� 5�� ��b3 �
!�= %� I=,5 %b!= S"�3	 8� 

����
,\34 A��� E
l,H3 != "N
c ��@Q� D1�. != �,j" 

I��,5��� ��b3 != �!"# M. phaseolina A��� E
l,H3 

�H@� D1� != /3 c�O	�� ����
,Y ">* �"��1,H3 

��
"� �c,d' ���1 "> + 	" ����
,Y">* ����H1�!"f �! 

�3 �>= (Carlile, 1986).  

I"
c,'  RAPD   C"�
   =�=   %�   ��b	% ">   *�!"#  

  

   similarity 

  

I	
 ^ % _�����"�� IH�W 2� 7���� � I��K7 &�N`U� IH�W 2� �?��)� RAPD � �0��1 \1��, #���"*� +��,  

Macrophomina phaseolina   �1 <�0� a��b �1�)7 ���c�# �G0��� �"
 2� ����*� IH�W 2� ����7 RAPD.    

**�d��� ���7-�4  ** ��1��� ���"# �  
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M. phaseolina %� h�k+ 8� 	�H	�P H��,$ �
�6 + 

5H6 ���&+!�
=4 %� 4h�k+ 8	� �+�& ">3	 v"1��� q"��� 

O��xb,"3	 + �,C"�' ">	C"� Q�,,� =��. �H6��`3 

DNA ��b	% ">* �!"# M. phaseolina 8� �= �,C"�' + 

?/"�� 0�E� %� != �	� WT�,? �="�E1� ��6 4D1� 

C"�
 =�= ��b	% "> "� {> �"\�!� ='
	H3 4�
!�= I+3 A��� 

E
l,H3 5�"# 1!��3 
,' != �,� ��b	% �� v"1� 

�,C"�' C"6 =�b+ =!�=. _���3 %� != �,� ��b	% "> =�b+ 

=!�= "� =+�a* "� F+"�� != %WU�� O��xb,"3	 + 

�,C"�' ">	C"� V\��� �3 �6"�. != �	� =!�� "� !"&8"1* 

��b	% "> %� �,C"�
"�' != Q@b,D ">3	 %� �#"O wp� 

�,
"�'3 4�
� + DT� !"�O j"E
� 	
"�H3 4��6"� ���	� 

=�6.  

!= %QI"U� "W�	%� D>"\6 E
l,H3 ��b	% "> 8� 

�,C"�' ">* 0�E� != j+"�� "� �1	" + ��b	% ">3	 %� 8� 

A!�'� $� E��3 N�,% ��6 4�
=�� A��� �,�E�* �,� 

��b	% ">* ?/"�� $� E��3 ��>"�� �6. 8� O�/3 

D>"\6 �,� ��b	% 4"> �	� k�O,% %� ��b	% "> 8� =��b� 

%�"�� ?E�� ��6  ��6"� �! g"�,� �3 ��� �H@� D1� %� 

I=,5 �"WE
� ��b	% "> "� !L�4 NM�,F�' �=�Ic 	" |") 

�=�Ic %� F+��H1� �6"� (Alvaro et al., 2003). != �"1 

Z;;~ A��� E
l,H3 �,� ��b	% ">* 8��	�3 �!"#  

M. phaseolina + "E
	X �+�& ���* "> C"�
 =�= %� A��� 

E
l,H3 @�3 �,� ��b	% ">* �1	" %� != 	$ �+�& �
� 

=�b+ =!�=. ���"��	� A��� �,� �+�& "> �,�E� D1�. 

S�@Q��4 A��� E
l,H3 @�3 �,� Q@b,D ">* �!"# ">3	 

%� %� d+! �,��b�3 I��,5��� �3 4���� ��
"� 

��b	% ">* �!"# M. phaseolina =�b+ =!�=. ����H1�!"f 

+ 	" �c,d' ���1 ">* %� �!�=* >,0 ">* 4F+"�E� 

�H@� D1� Y\1 5H6 &,�* !"�+�E>	C� ��6 + A��� 

�! �	="M  ����.  I=,5  
">�@>3  >,�3  {�4  F+"�� ">*  

l�I�O!��	$ + �,!"@* �83	 �,� ��b	% "> �3 �
��� != 

)��3 ��b	% "> �� v"1� q"��� O��xb,"* %� =�b+ ���c 

�6"�. 	�Q3 �,� F!�# �,!"@* �83	 + q"��� O��xb,"3	 
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