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�A�

DNA /_ ()	 $!- ]#+e� 	3B& ��� UV RB+L (	�
�B�

!-.

�)�) >�/�"Q �	

(��� #9&_ ��8�	� G##Q� ) �?!&�� �?
��#9"�+,��!S G#� �'�?

 �5�&$��!&�� �? ](
 (�?!&�� �� .��.�*,,�()	 ��3BU

 	 J��C /_�� (��� !&
3� ��,��!S Y�; �?��B@ z��B".

	�EB�� Y�B& �� $
�e9B0� �� �?!&�� $��!&�Photo-capt �U�B0 

�~�-Vilber Lourmat $��!B&�  �B0� �B� ) ,5B&��� 	
 

!B- G#B#Q� (��B� 3D#~ �� �"3&_ ���
�& (�?!&�� .�B� /_

 	3�T  �0�)�(!&�� 	3�T Y!L ��)A() !- �?
��#9"�

 /_ ()	 ��9�" (�?!&��  �0� �� RX0 �B? $
�
 R����" 

!- J#��� .$
�e9B0� �� ,* �?�8- R����" ,=#9&  �0� ��

 
	�*�S ,���� >��v �� ,� JB#DI� ) ,�E=� '
3� $!"W �0


-3U,(�];* ,� �)	 UPGMA 	�E�� Y�& 	
 NTSYS-

pc)Rohlf 2000(3��" Y��@)	!&
 ) Y�=&� !B- F#0�� ,N .

,� ,�E=�,e6j" (�? ��8�	� �0	�� (��� �DV� ,��!S G#� �?

���@ 7	3V E#&.

,� 63" �%&��& ���&�3� �����	� 	3c1"+$!B- $
�e9B0� �63

 ,��!S G#� E��;� 	
 �?��� ,k��	 �� �35X;#0 [31� zU�-

!�
�@ ,80�I":

D = 1-

,Bk��	 G�� 	
N
�!BQ� B*,B��!S J�B? ) �B#Q;S 	
Xj

,BBBB��!S 
�!BBBBQ� (�BBBB? $)�BBBB@ 	
 ,BBBB9��@ 	��BBBBCjY� 

�" !-��)Simpson 1949.( 

O�!"�

�-����� C��= ���(� 9������ ���-�	 ����� 

[3;=" ��t�A ,C�0 *�@!#03� (	�;#� F�KL (�	�
 (�ED

0�+
�!Q� ���#1#�)�D�A� ,��!S S. sclerotiorum z6�BU 

!�
�@ (��0 .',B��!S 
�!BQ� G�� ��uP �B0� �B� ,B��!S 

���*7	!C ) {��9&� ���#���rS O1 (	�;#� ���� �B2&W 	


�B��@ 	��C �3"�W 
	3" ,&��D@ .$!B- 
�B=�� FBU� /3BN

 ,C�0 ()	)-+J�((	�B;#� ����B#� �1I1" ��� qk0 )

�� R� �)	 $
	�2l ) $
 '�e?,��" &��$��!B&� B#@ !B- (� .

F? G#1l FU� �#�31� '�?,C�B0 	)
 FBU� ,Q03� !V	
 )

�UW �)	 	
!&!- �8i (	�
�� �-�

�� .

�T y��BB9& $
�
 JBB#DI� ) ,BB�E=� �� JBBV ���BB& �BB? 

7	!BC �c& �� �? ,��!S ,* 
�
 (	�B;#� �B��� �%�!B�� �B� 

!BB&	�
 7)�BBe� .$
�
 ,BBQ6�k" GBB�� 	
 (�BB? �� JBBV�T 

(	�
�� �-�

�� zU�- 	�2l ,� �� 7	3V*E#6�&W E#& �8#

 !&!BBB-BBB*�� ,*$
�
 >BBB# (�BBB? zU�BBB- �� JBBBV�T 

) FU� �#�31� ',C�0 	)
 FU� �@
36W !V	
 FBU� /3N 

�� ,C�0 ()	 $!- 
�=��*!&!B- $
�
 z#��� �80�1" ># .

$
�
 G#%&�#" ,5��g" (�? �� G�� �� JV�T*>#�� $
�e90� ��

 ,BBBB1"�
 !BBBB1l �3BBBB"�W ,BBBB��!S GBBBB+&�
 (� �	 �BBBB? 

,���
�* F#5g� $)�@ )/)!S�.(,B��!S ' �B0� G�� ��

Q1),#")	� �� (,B��!S ) G��9�B#�H9.4)
�B�W FB-�? �� (

BB9;* 7	!BBC G��(	�BB;#� �BB���!BB&
3� �	�
 �	 .Y��@3BB1� 

(	�
�BB� �BB-�

�� zU�BB- ,BB0 >BB#~�� �� JBBV�T 

FBU� /3BN ) FU� �#�31� ',C�0 	)
 FU� ,Q03� !V	


 �)	 ,BBB� $!BBB- F#BBB0�� ,C�BBB0 ()	 $!BBB- 
�BBB=�� 

)1963 Ward ( �0)!#DC� >��v ),��!S �?$)�@ ,0 ,� �	

 F#5BBg�BB* 
�BB* ,BB��!S J"�BB- /)� $)�BB@ ,(�BB?BB� �

7	!C (	�;#� ���� �B� ���B? ,B��!S J"�- Y)
 $)�@ 'a�� 

7	!C (	�;#� �B��� $!B&�#@�� 	
 Y3B0 $)�B@ ) xB039" 

�� ���? ,��!S*7	!C G��9; (	�;#� ���� 
3� )Y��@)	!&


 �B0� $!�B& $
�
 ���& .( �#B? 	
 B* ��B8�	� 
	�3B" �� Y�!

�1Q" 	�
 7	!BC G#� ((	�B;#� �B��� �T�3B& '�B? ,B��!S 

�rS ) �2&W ���#��MCG (�?!�& $!?��" $!- G##Q� .
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�A�

I ��.�"- ���8 -� 5< -9� G*	 �>�j �=�� ����&�'9(� �� �
���%< ������ ?�ED 

Fig. 1. Symptoms of Sclerotinia stem rot of canola 7 days after inoculation 

I ��.�) �%+/�.A�.�.�) ��� (�l '������� [4!&8Sclerotinia sclerotiorum (
-�NQ -� �)�*!�� �� ERIC IR .M:

2�-�� %��j m� �8%"# A��)("NC :�*&8 �(!&j 

Fig. 2. DNA fingerprinting of 38 selected isolates of Sclerotinia sclerotiorum using ERIC IR primer. M: 
DNA ladder 1kb (Fermentase), NC: Negative Control  

@��6'MCG 


�!Q�uP�B0	�� �B2S ���B#���rS ,gk1" O- �� ,��!S 

!&!- {��9&� �"3#D5#" (	�@��0.) �0 
�!Q� G�� G#� 	


 ��?MCG!- ���0�1- )$
�
 $!�& ��91" (�?(.

����� @�� �;�!"# $%&' ��	S. sclerotiorum 

	�B2l �? �@��BmWERIC1R 'ERIC2I 'REP2-I )BOX 1AR 

� !S�)	��+ B- !B1l ) (���B�+(�B"
 G��B92� '!B&
3� �D

/�H�� ,� 	
 $!B- $
�e9B0� (�B?�@��mW (��B� $!B"W �B0


/)!S ��0� $!- $
	)W .�@��mW ERIC 1R 
�!Q� $
��)
 

����
�* !#63� !&�� 7�QkC $��!&� ,* ,� �� $!"W �0
tAA 

�6�PtAA 
3B� �B#r9" ��� �eS .�@��BmW ERIC 2I 
�!BQ� 

O- �� e?�� $! 7�QkC $��!&� ,* 
�* !#63� !& ,� $!"W �0


 ����A �6� P�AA
3� �#r9" ��� �eS .�@��mWBOX A1R 

�� ,0 
�!Q�$
��)
 �� ,B* 
�B* !B#63� !B&�� tAA �B� P�AA 


3� �#r9" ��� �eS.E��B;� 7	!BC G��9�B#� �@��BmW GB�� 

)���/AD =(�-�
 �?�@��mW �%�
 ,� �85& �	*���B& ,

$!1?
*� ���	� e� 7	!C 	
 �@��mW G�� �92+#],B��!S �B?

 ���%�!�� �0� .E@��mWREP2-I 
�!Q� ,&��	�2l !B&�� $


 7�QkC $��!&� ,* 
�* �#n+� ,� �� �@��BmW G�� �� $!"W �0


�uA �6� uAAA 
3B� �B#r9" ��B� �eS )J+B- �(.�@��BmW

ERIC1R )BOX 1AR36 
�!Q� G��9�#� *�@��BmW )  3

REP2-I *!Q� G��9; 36 
�*� �	  3+!&
3;& �#n . �B0� ��

 B-3U JB#DI� ) ,B�E=�,(��@��BmW �B? �� JBV�T y��B9&

 !B�
�@ z��" B* 	
 ��)�Be� �#B? ,$)�B@ !B1� �DBV� (

,��!S �?
	�!& 
3S) �@��mW 	�2l x03� .

M A4.3 H1.8 H2.2 H3.3 H3.6 H4.4 H4.9 H5.6 H7.10 H8.5 H9.4 K1.4 K2.7 K2.9 K3.8 K5.8 K6.6 K8.6 K9.9 K10.10 NCM A1.4 A1.6 A2.1 A2.6 A3.2 A3.8 A4.3 A4.9 A5.1 A5.8 A7.5 A7.7 A8.6 A8.9 A9.5 A10.3 Asli     A15 Q2 NCbpuAAA

bp��AA

bp�AA
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�A�

�9���.a%j%/ �1�) 2��� (�l ' a%j%/ )��6' 2��n'� ��8) 2�/�%' �9(K
 (�- Ij )��6' 2I � �&: ��	 K	(K�- )��K6' 2�

�9(
 ��(� ��� �)�*!�� ��	(
-�NQ >���' C��= 9 ����� m� -� I ,!8 ��	������� Sclerotinia sclerotiorum�6/�^8 )�%8 

Table 2. Sequence, annealing temperature, number of amplified loci, polymorphic loci percent, number of types, 
number of types represented by a single isolate and discriminatory power of the primers used for the 38 
Sclerotinia sclerotiorum isolates tested 

DnN!V	


 3~36 (�?

J�- !1l 

Polymorphic 
loci percent 


�!Q�

 3~36 (�?

$!- �#n�� 

No. 
amplified 

loci 

/�H�� (�"
)(

Annealing 
temperature 

�6�3� 

Sequence 
�@��mW 

Primer 

0.997 34 36 100 34 45 5'-
ATGTAAGC
TCCTGGGG
ATTCAC-3' 

ERIC1
R

0.990 27 32 100 31 51 5'-
ATGTAAGT
GACTGGGG
TGAGCG-3' 

ERIC2I 

0.986 24 30 90.91 22 41 5'-
ICGITTATCI
GGCCTAC-3' 

REP2-I 

0.998 36 37 100 34 66 5'-
CTACGGCA
AGGCGACG
CTGACG-3' 

BOX 
1AR 

0.993 ss s97.73 30 ssMean 

N:��? $)�@ ��� J~ 
�!Q� n:�,��!S �� �� J��9" (�? $)�@ ��� 
�!Q� D:E��;� 7	!C E��;� 7	!C 

N: number of types;  n: number of types represented by a single isolate;  D: discriminatory power 

��9& �� JBV�T (!B&�� (�?3%6� J#DI� ) ,�E=� �� JV�T y

�@��mW 	�2l [3;="rep-PCR ,���� qk0 	
 PP!BV	
 

,��!S �?�� JBV�T 7KB� '
3B;& F#5Bg� $)�@ 	�2l ,� �	

 !B#��� EB#& �DBV� 7�HB9�" ,� ,�E=�*>BDk" GB�� $!B11 

�" !-��)J+- t.(��/�u)�/�,��!S !V	
 �?>#��� ,�

 l ) /)� $)�@ ,� �B? Y30 ) Y)
 $)�@ ) !19-�
 <DQ� Y	�2

BB*BB� (�	�
 Y�!]!BB&
3� ,BB��!S .<BB#eD� �� JBBV�T y��BB9&

$
�
 (�?rep-PCR � �5B&�3� *,B��!S �Bn �B? qkB0 	
 �	

 ,����uPe� ���#���rS ��1" f�I6 �� !V	
 +B#]*!B1 .	


,���� qk0 G����/��,��!S !V	
 (�? 
�B�W �BDL ,gk1"

 � 	
]!19��@ 	��C $)�@ ,;? ),��!S (�B? FB-�? ,Bgk1"

 $��;? ,� 
��W�u/��,��!S !V	
 (�? ,B� <DQ9"*	
 ,B6K

!19��@ (�S Y)
 $)�@.

,���B� R����B"  �B0� �B� �DBV� 7�H9�" ,� ,�E=� 

,� �S ,���B� >��Bv �� $!B"W �B0
 B* �� $
�e9B0� �B� ) 
	�

Y�& 	�E��NTSYS (Ver. 2.02)���@ Y�=&� .��;? 	3N B* ,

	�c9&� �" ��	,e6j" �	 7��B##r� G��9�#� /)� )
)!BT 	
 

��/uA!V	
 (���0 ,� �85&,e6j" �B? ,B#S3� �B" *) !B1

"j,#S3� �	 7��##r� !V	
 y1� 
)!T Y)
 ,e6 �" *!B1 .�B�

 /�)	 G�� ,"�
�,e6j" � �21� F?
��)
 ]) !V	
 ,e6j" (�B?

 �W �� !Q� �9;~ l� �� ],#S3� �	 7��##r� !V	
 �"*!B11

)��B0� $!�& $
�
 ���& 7�LKN .( $
��)
 'G�����B1� ,Be6j" 

www.SID.ir



Arc
hi

ve
 o

f S
ID

������ �	��
 ���/��� ��/������/������� :������� 

��A

All rep-PCR Primers

Coefficient
0.28 0.43 0.58 0.73 0.88

 

A1.4 
 A2.1 
 A2.6 
 A3.2 
 A4.3 
 A4.9 
 A8.6 
 A8.9 
 A7.5 
 A5.1 
 A7.7 
 A5.8 
 A10.3 
 Asli 
 Q2 
 A15 
 A3.8 
 K6.6 
 K5.8 
 H1.8 
 H7.10 
 H3.3 
 H4.9 
 H5.6 
 H4.4 
 H9.4 
 K1.4 
 H2.2 
 H3.6 
 K3.8 
 K9.9 
 H8.5 
 A9.5 
 A1.6 
 K2.7 
 K2.9 
 K8.6 
 K10.10 

All rep-PCR Primers

K10.10

K9.9

K8.6

K6.6

K5.8

K3.8

K2.9

K2.7

K1.4
H9.4

H8.5
H7.10

H5.6
H4.9

H4.4

H3.6

H3.3

H2.2H1.8

Q2
A15

Asli
A10.3

A9.5

A8.9
A8.6A7.7

A7.5
A5.8

A5.1

A4.9A4.3 A3.8

A3.2
A2.6

A2.1

A1.6

A1.4

I ��.� �!"# $%&' �� o%�(8 .�(
9��") ��[4!&8 ����� Sclerotinia sclerotiorum%+/� p�*�' -� I1�X ��K�: ��K"�� ��	

 (
-�NQrep-PCR i9� a��� (� UPGMAAQ -� I1�X ��6� �� CE< 9 )��j�� [�(q 9

Fig. 3. Dendrogram depicting genetic diversity of 38 selected isolates of Sclerotinia sclerotiorum resulting from 
combination of banding pattern of four rep-PCR primers, using UPGMA method and Jaccard's coefficient and 
three-dimensional plot   

/)����	 7��##r� !V	
 ,#S3� �B" *!B11 .�6�BT 	
 GB��

 �0�*7�eV 
	3" 	
 
	�3" �9�#� 	
 ,*�3HU ,� �;

 �"�%1?*7�eV ,F?�%95� ,B0 �� )
 !1-�� ,9-�
 (
��� 

,e6j" �� O#� /)� �A,#S3� �	 7��##Q� !V	
 �"*!11.

rW� 

���B�� 	
 	�B� G#B6)� (��B� ,BQ6�k" G�� 	
MCG [3B1� )

#9&_+,��!S �(�?S. sclerotiorum �� $!B- �!S *�B� �EBD

 �%&��& �� $
�e90�rep-PCR !- �0	�� .�� JBV�T y��B9&

$)�BB@ �BB0	�� (�BB? 
�
 ���BB& �"3#D5BB" (	�@��BB0BB* ,

,��!S (�?S. sclerotiorum ,L	E" �? *B� �� �ED])
 �B� 

MCG�BB� +�BB0� $!BB- J# .BB� 	
]BBL	E" �BB#Q;S ,(�

S. sclerotiorum $)�B@ [31� '(�B? D5B#" (	�@��B0�"3# 

�" �� x03� !&�3�*{�B�9&� ) �	�B@ {��9&� �3l ���?	39

www.SID.ir



Arc
hi

ve
 o

f S
ID

9 ���(j A��� �	 :����� � �!"# $%&' ���(� ��	Sclerotinia........ 

���

[31� " $��;? ,� ��@+F5#&� �1�B@�@
 '7�S�2" !1&�" ���?

 
3- �eT O2S ).	
 ��B@ [3B1� {�B�9&� $!B�!� 
3BS)

�#Q;S �?�#�3&_ {��9&� �L�� (�B? x���B- 	
 MBD9�"

 7)�e9" �k#I" �" 
3- .���? �#Q;S 	
 B* ��BQ" 	
 ,

k#I" x���- F? 
3S) '!195? �#r9" �G�!1l ��"�MCG 

� ,� �85&]�#Q;S *�0� �� {3Dk" �3%;? �� /�&3D .

�BB#Q;S (�BB?S. sclerotiorum �BBI� ,BBL	E" 	
 �#i}BB� 

��Bl !195B? �B#r9" �k#I" x���- B* ,Bb��	�� ,B*'��

,BB9�	�) (�BB?�BB" �BB;#DC� x���BB- ' ��BB�E#"*#" ) )�BB+ ) )�

 7�#D;L*B� 
�B=�� �BL�� ,B;? (�	)��]�B#r9" x#BI" 

�" !&3-)Kohli et al. 1992 (��6 ),B� �Bc& �B" !B0	 B* ,

�#Q;S (�? ,BL	E" 	
 �@	�;#� G�� ,B� �3%;?�B& 7	3BV

 !195?*�0� >Dk" G�� !�3" ,Q6�k" G�� y��9& ,.

	
 ,B9��@ 7	3BV 7�Q6�k"*
�
 ���B& �
�B&�$!B&� B* ,

�+�� (�5*�3D �?�� O#� ,DV�� ���AAA *��� �9"3D#*$!B1 

!-$!&�)Kohli et al. 1995(��	3V 	
 '*<B#gI� y��9& ,


�
 ���& �v�T*�#? ,MCG ,Q6�k" 
	3" <N�1" G#� (� 

�9�"p
38& .à�;9T� ,=#9& G�� ���& �B0� GB�� $!1?
 B* ,

/3@��)�� (�? �B� !&�!�& �=��S <N�1" G�� G#� �@	�;#� G��

 ���=��S*G�� �� ) �0� ,9��@ 7	3V �;*,MCG B?�)

�#�3&_ (�? {�B�9&� ���C	 ) �k#I" x���- �I� �V�U

 !B-$!B&�)Kull et al. 2004.( ,B=#9& 7)�Be� �B%�
 JB#6


 ,Q6�k" ,=#9& �� �v�T ,Q6�k" B* ;? ) �D?3 B+��	�)1995 (

;"+��B"� 7!" )  �#g" �� �-�& �0� GB*��*	
 �EBD

*��l '!-�� ����� ) �
�&�*	
 ,*�
�&�*h#B0)  �#g" 	
 �ED 

�,�� O#� 7!"�A/�0 *���B" B� ��B6 ) 
3B-]hB81" 

31�� (��� �;.�
*F?��� �@	�;#� G�� Y3D �" 
3-*��� ,*O1

J#25BB� �	 d	�BBC�BB" *!BB1)Carpenter et al. 1999.(

F? G#1l 
3S) Y!L 'MCG�9�" p;" <N�1" G�� G#� B+G

!-�� J#6
 G�� ,� �0�*h#B0) qk0 	
 �" (	�
�� ,&3;& ,

,BB9��%& 7	3BBV ���BB0�1- (��BB� )	 GBB�� �� ) �BB0� 

MCG (�?�9�"p�0� Y�a *,��!S ,(�? G�� �� (�9�#�

<N�1"h;S (	)W 
3- .


�
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