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Distribution and some biological and molecular properties of Cauliflower mosaic virus 

isolates from Iranian cauliflower fields 
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CaMV�8?!
 �?!��  .*8!�8 V��># �? �?!�� C�>	#  0	
 ��� ���?)
�/�< �1 WUU ����D# �&�? 

?!
 . �"$%!�!	
 ��	&!'(�W 7��� )
 �����D# 35L= ��� �
 � H�DI# XY��# 6� *$��� 

C� �$�>$���	
  3Z�� ��� ��)Brassica rapa( ��!1�? �)Datura stramonium(3�. �   �)�A

)Brassica oleracea var. gongylodes(Q�) ��)A *+��,# ?�!#  .*$��� 0$�  35L= 3Z�� ��� ��

*"� 9#�� �1���D# [� C� 6� \/ � �+]!# ��� [� �4	5�6!# ������ 0	^ ����!8  � �?�!(

�8?!�8 ?�G$� ��� 6� C�8�#6�
 . ���)
 ?�!# *$��� *
 *D_
 ��� ?�G$� 4	�D_	� 35L= ���

?!
 ����D# .L()
3�. �? ��� ?�G$� 35L= �3Z�� ` [)
 *
 ?��a# �)�A  � ��	$�/ ���

*$�# H	�( ��	_
 3Z�� �
 *_$�b# �? >	8 35L= ��� � ?!
 ��� �86 ?!
 )1 . C���	 �#��1

3�. *$�# �)�A *$��� �
 ��� �86 [)
 �? 35L= � �?�? C�B8 �?!cd
 Q��e )28 ?�!# ���  ���

�B8 ����B# �$M�
 .� �?6�$*"� >	8 ��!1�? ��	 �? *$��  *$��� �? � �?!�8 ?�G$� �+]!# ���

 *"� ?�G$� )
 ��L= �8?!�8 �?!�� 4	�D_	� ��!'
 �� C�
>	# 0$� ��+]!# . *���W*$���   

CaMV !�� >c� *D� �
 )Myzus persicae(�8�$?) 9bD�#  . Q(�? 3�� � ��!"�!# *$>G1 ��)


 -� ����� C% ��$�6��c1)ORFVI ( ��&�'D(� ���)6�f� 6� �?��D�� �
 *$��� *8 *
 g!
)#

�$?) `?�)1 0		+1 � )	h"1 .C�B8 ���#� Q��
 O$�D8  *	e�8 0$� �M�
 �D(�!�"$ ����?)R/R� 

 �1WUU�&�?  (*$��� 0	
 �? ?!
 �8�)$� ��� .`?�)1 0$� *_$�b# `?�)1 �
 ��  �? ?!�!# ���

*$��� 0$� *. ?�? C�B8 C% 48�
 �? �� �D(�!�"$ 0$)DB	
 ���)W/R� �1 i/R��&�?  ( *$��� �


D/H) C�D���G# 6� (�# ����
 .*$��� ��$�6��c1 *$>G1 7��� )
  �? *+��,# ?�!# �8�)$� ���

*$��� ��) ��D�) ��)A *8���� *(�� 4$ �? � ����� ��"$)#� )	f ��� . �?��D�� �
 0	�j��

 ��)
 3$>8� 6�Hpy99I*$��� � 8�)$� ���*$��� )$�� 6� *+��,# ?�!# � KL#�. �����( ��� 

�8�� 4	"�1 .  

)-�� .*��� .� :3�. 4	5�6!# 7�)$�  ����� C% �9�3�. 4	5�6!# 7�)$�  `?�)1 �9  

  

/�*0�  

7�)$� C!�.�1 ��� N��> 3�. �)	1 C���	 6� �?�+D# ���  C� 6� *. �8� *����#  *
 C�!1

7�)$�  3Z�� 4	5�6!# )Turnip mosaic virus-TuMV-Potyvirus(�3�. 4	5�6!# 7�)$�   9
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)Cauliflower mosaic virus-Caulimovirus( 3Z�� ��	.�)^ 7�)$� �)Turnip crinkle virus-

TuCV-Carmovirus( 3Z�� �8�#?�� 7�)$� �)Turnip rosette virus-TuRV-Sobemovirus( �

 3Z�� ?�6 4	5�6!# 7�)$�)Turnip yellow mosaic virus-TuYMV-Tymovirus( �?�6 7�)$� �

 3Z��)Turnip yellows virus-TuYV-TYV(�  *j
)1 4	5�6!# 7�)$� )Radish mosaic virus-

RaMV-Comovirus( ?!�8 ����� .3�. 4	5�6!# 7�)$� 3d# 6� �"$ 9  � �>1��_( 9#�!= 0$)1

 -��. 0$� �? ?)"��=M!'a# C���	 V!8 0$� *. �G. )� �? � �?!
 ��# QB.  Q��$ ��8!�

�# ??) .��. ��� 6� �?!�� C���	 9 C�>	# � �8��?�!()
  � ��? �l
 �	�!1 C� �?  �!Y *
 ��

 �d�!1 9
�A�# -��. 
�$� . -��. �m$!
 J!'a# C�>	# H�DI# F�A�� �?3�.  90	
no   

 �1po �&�? Q�� ��� N��> (Sutic et al., 1999; Shepherd, 1981). �6!# 7�)$�3�. 4	5  9  

 \�� q	1 !r=Caulimovirus  �?�!8�( 6�Caulimoviridae�#   ���
)Haas et al., 2002 .(  

�)"	/ ��^ 7�)$� 0$� ���  �d��)4$)D#�>$�( ),A �
 ��U 6� � �?!
 )D#!8�8 S�U �e�� )$6   

Q�� ��� 9	"B1 �B�!/ 0	s1�)/ . F!8%CaMV V!8 6� �?.C�.�� �6��8� *
 �!b�e �M�? t   

Q�� !�	.  6�
   �8% u!^��^ -� 6� *. Q��)open reading frame-ORF ( Q�� ��� 9	"B1  

)Haas et al., 2002 .(*I_8 6� �?��D�� �
 C� )	h"1  C�?))
 ���?)
)reverse transcription (  

 4$ ��� 6���.C�.�� v����e )RNA intermediate (�# F�G8�  ?)	)Haas et al., 2002;   

Mason et al., 1987 .(  

 *
 �?!�� 3�. �)	1 C���	 �?CaMV ��8�# 35L= 6� �1���D# *�#�? ��?�>c�) chlorosis( �

 4	5�6!#)mosaic([� �  �����)vein clearing( [)
 ��"��
 �)leaf deformation ( C�8�#6�
 �

 ��� 6�)stunting (�# ?�G$�  ??))Shepherd, 1981 .(*$��� *	�. �)$� 0$� ��� ?�G$� *
 �?�A 7

*$��� 6� �()
 ��� ���D_� 3�. �)	1 C���	 �? �?!��  ��8�# ��D4 � W260�#    �?��+1 ��8�!1

*8! 6�  \�� *
 X�+D# ���Datura � Nicotianaw	� �)	1 6�   ��	#6 ��$��8 �?!�� >	8 ��  

)Qiu et al., 1997; Qiu & Schoelz, 1992; Anderson et al., 1991; Daubert & Routh, 1990; 

Daubert et al., 1984 .( !�� >c� *D� *��� 6� *D� 0$��^ Q+	cY �?)Myzus persicae Sulzer (

 ��)
 J�+� 9A�8 C�!�= *
CaMV��� *D(���   �8�)Palacios et al., 2002; Kennedy et al., 1962( 

 �$�/�8 N�)
 �� 7�)$� 0	�A�8 0$�)non-persistent manner (�� �
 � �"�. �m1�)D�� 6� �?��D
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  �

)helper strategy(�# 9bD�#   ���.)Gray & Banerjee, 1999; Pirone & Blanc, 1996( .���)
  ���

 �?�? C�B8 *D�) F�G8�  �? ����� C% J!'a# *. Q��)P2 (�# F6M 7�)$� J�bD8� ��)
  ���


)Blanc et al., 2001; Al-Kaff et al., 1997; Al-Kaff & Covey, 1994( .*$��� 6� �()
 *Dc��  ���

CaMV��8 9bD�# *D� �
   �8!�)Lung & Pirone, 1973( .*$��� �? *D� �
 J�bD8� F�=  ���

Campbell � CM1841 ����	1!s�.!8 �? -d� 9	�? *
 RS � WU� w�!# w	1)1 *
 *. �?!
 

�# 0	��� *
 0	�!��>$� � 0	8%�� *
 0	_$L *�	#��	�� )		Z1  ??))Al-Kaff & Covey, 1994; 

Al-Kaff et al., 1997( .�1  ��B8 *5��� �?) *8�? �$ �l
 �
 7�)$� 0$� J�bD8� 6� ����> C!�.

 Q��)Blanc et al., 2001(. *$���  ���CaMV 6� H�DI# 4a# C���	 ��� -�.�� 7��� )
 

3�. �3Z�� *��� *8! 6� �()
 � �)�A  \�� *
 X�+D# ���Nicotiana  �Datura  �)	1 6�

w	�  ��	#6)Schoelz et al., 1986; Lung & Pirone, 1972 Al-Kaff & Covey, 1995; ( )
 >	8 �

`?�)1 7���  ����� C% ��	1!s�.!8� )ORF VI(��)  ��� ���
 �8� . )x$? �
 *_$�b# �? C% 0$�

C%  V!�1 0$)DB	
 �7�)$� 0$� ���)variation( �?�? C�B8 �� )Chenault & Melcher, 1994b(   

*
 �  *$��� *_$�b# ��)
 9	�? 0	��  ���CaMV Q�� *D�) ��)A �?��D�� ?�!# )Pique et al., 

1995; Chenault & Melcher, 1994a; Sanger et al., 1991(. J�� �?  QB. )$6 y,� �)	(� ���

3�. z!'I
 3�. �)	1 �M!'a# *D��$ -$�>�� C�)$� �? 9 *
 �Q��  6 y,� *. ��!Y )$

 6� J!'a# 0$� QB.tUU �	�!1 �
 ��D"� �U J�� �? 01 ��>� �UUU *
 �WUUU �	�!1 �
 ��D"� 

�� J�� �? 01 ��>� �UU<��	��    Q��)Anonymouos, 2000, 2003 .(3�. �?!��  �
 9CaMV 

KLcAC�)$� 6�  N��> ��� Q�� )Farzadfar et al., 2005(� ��� �1 C!�. �? z!'( �-�.�)/ 

	&!'(*$��� ��!"�!# � �"$%!�!	
 �� 3�. 6� 7�)$� 0$� �8�)$� ��� *+��,# 9  F�G8� ��

*D�)x8  Q�� . -�.�)/ 0		+1 )
 ��L= X	ba1 0$� �?CaMVV��># �?  3�.   ��	&!'( �9

 �"$%!�!	
�W 3Z�� ��� �$�>$���	
 7��� )
 *$��� )Brassica rapa( ��!1�? �)Datura 

stramonium(3�. �  �)�A) Brassica oleracea var. gongylodes (C� J�bD8� Q	�
�A >	8 �  �
 ��

Q�) ��)A *+��,# ?�!# *D� . -� ����� C% ���!"�!# ��	&!'( ���)
 Qd�)ORF VI (

�)	G86 -�.�� 6� �?��D�� �
 *$��� *8 *
 g!
)# ��/ ��  6�)#)polymerase chain reaction, PCR (

*8�_�� 6� \/ � )	h"1 �6�� �)D.�
 �? Escherichia coli�8�� `?�)1 0		+1 � . *. O$�D8 0$�
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 �

0	��� ��)
 *$��� ?�!# �? ��
  �8�)$� ���CaMV �? ?!�!# ��=LY� �
 �Q�� ��#� Q��
 

*$��� )$�� ?�!# �$?) *_$�b# ��.  

  


"$�1 2�$  

/3��3 �4�5� ����� � .$���1 : �V!�G# �?<�<*8!�8  3�. C���	 6� �)
  �9 35L= �
 

 4	5�6!#)mosaic( 4_	/ �)mottling( 6�)"8 �)necrosis(0	^ �  �?�!()rugosity( 6� C�8�#6�
 �

 ���)stunting( [)
 ��"��
 �)leaf deformation([� �   ���!8)vein banding( 6� <� *=�># 

C�D�� �? @A�� C�G$�
�{� ���  @�� 0$�>A � C�)d1 �C���)( �7��� �C�d�&� ��
)f  ����

 �8�$?)) J���W .(*8!�8 C�#6 ?��!# w��f �?  C���	 *. �$?) 3	2�1 �!a8 *
 ���?)


����
 �B$�� 9'� �? ?!( 0� v���� �? *=�># �? �B$�� .*8!�8 0$�  6� \/ ��

����� *_	. �? ����l C!#6� F�G8� �1 � ��� �?�? ��)A *8���� �"	D�L/ ���  �? ���+
 ���

��? ��d^ v$�)�*  �D8�� *x8 ?�) �� ���? .�D8� 6� �?��D�� �
 �>$M� C!#6�  �&�'D(� �?�


 *	�= ��� *	d1CaMV) Loewe, Germany (v�!1 ��� H	&!1 N�� �Clark   �Adams 

)WRii (Q�) F�G8�. ul� C�>	# |!# J!Y �? 4��^ )� �!8 }op 6� �?��D�� �
 )D#!8�8 

��xD�?microplate reader  (Multiscan-334, Lab system, Finland)� �6��8 �$?) �)	 .*8!�8  �$��

l� C�>	# *.*Y!
)# 4��^ u  -	
 �$ ���_# ul� 0	x8�	# )
�)
 *� 6� ���� 4��^���# 

)3���(*8!�8 C�!�= *
 �?!
 �?!��  )Qch#( �
�$6�� ���8 .  


314�� /���� /678� : ��"$%!�!	
 V!�1 *+��,# ��)
�W *$��� CaMV 6� 3�.  ��� �
 �9

 �8�� u�ID8� �H�DI# XY��# 6� � ����D# 35L=) J���� .(*8!�8 0$� �?!�� KLcA �� �
 

 �>$M� N�� 6� �?��D���	$P1���  ?!
  .*8!�8  ���_� )��
 �? )28 ?�!# ���W/U ���e ��M!# 

U�/U �&�? �~���'= J!8�1�!D/�.)#  ���( � ��� �)	 C� �"$%!�!	
 �6�� Y ��� ��
 *� �

*$�#  *"� 41 �86)single lesion( 3Z�� ��� )Brassica rapa(Q�) F�G8�  .*$��� 0$�  ��	 �? ��

 *j
)1)Raphanus sativus(�8�� )	h"1  .*$��� �
�$6�� ��)
  ����~S 3�. �3Z�� ��	 6� *1!
 

 �)�A)Brassica oleracea var. gongylodes( ��!1�? � )Datura stramonium( *$�# 4$ )� �
  �86
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  �

 �8��)Lung & Pirone, 1972; Schoelz et al., 1986 Al-Kaff & Covey, 1995;( . *�e)# �? C���	

*$�# �)
 -� �1 ��d^ *8�I� v$�)� �? � ��� �86  ����dx8 ��# *� �1 �� ��� ?�!# �

��D�) ��)A ���)
 .*1!
 �?!��  � ��� ?�G$� 35L= 7��� )
 )28 ?�!# ��� 6� �?��D�� �
 >	8

 ?�!# �>$M� C!#6��	$P1Q�) ��)A .  

/9	 1 ;093� :*=�># 35L= ��� � V!8 7��� )
 *$��� *8 �V!�G# �?  -�.�� >	8 � ��

 ��� u�ID8� ��!1�? � �)�A 3�. �3Z�� C�
>	# *� ���) J���� � < (C� Q	�
�A �  �? ��

Q�) ��)A ���)
 ?�!# *D� �
 J�bD8� .� 0$� �? !�� >c� *D� 6� �C!#6)M. persicae ( N�� �

 ��	&!1Fereres et al. (1993)�$?) �?��D��  .*D�  �x��) Q=�� 4$ ��# *
 *. 3��� ���

��� �?�?  ��# *
 ��8?!
 WU*1!
 6� *b	A?   *
 �?!�� 3Z�� ���CaMV*$�# 6� *D�� *� *.   �86

C� �8?!�8 *$lZ1 �?!
 *D�l �� .*D� 0$� \��  ��*1!
 *
  ��� �?�? J�bD8� 3��� 3Z�� C�!� ���

 6� \/ ��S ���	��. 3� 6� �?��D�� �
 �*$lZ1 Q=�� )Bayer, Germany(�?)
 0	
 6�  �8��  .

 9A��e �*$��� )� ��)
 � *D� Q�� �1 O�/ 6� ��	 )� ��)
WU ��)A C!#6� ?�!# 3Z�� *1!
 

Q�) . �?!�� ��c�� �!2�# *
CaMV*1!
 �?  � ���*$�# 3Z�  �>$M� C!#6� 6� �*D� �
 ��� �86

 �PCR�$?) �?��D�� .  

*�"� <��=9"� )�( >� ?�@���3 : )	h"1 �!2�# *
ORF II � ORF VI 6� 4$ )� *
 g!
)# 

*$���  9cA *�e)# �? ��� u�ID8� ���) J����(*$��� 0$� ��D
� �  � )	h"1 3Z�� ��	 �? ��

C� 9. 4	s�.!8 �	�� \��  ��)toatal nucleic acid (�$?) |�)ID�� . ?��e ��!2�# 0$� ��)


*$�# 6� \/ *D�� *� *$��� 6� 4$ )� �86 *1!
 6� [)
 F) 4$ ��� 35L= 3Z�� �?!�� ���  ��?

@�� ��	# 4$ �? � ����  \$)1 )��
 6� )D	�)250 mM NaCl, 0.25% SDS, 30 mM EDTA, and 

100 mM Tris, pH 8 (���'= �� �)	 .*
��	# )�   ���#� Q��
 ���'= 6� )D	�WU )D	��)"	# 

 6��	s1�)/K) mg/mlWU ( �? Q=�� 4$ ��# *
 \�� � �$?) *��]��U*��?   �D8��  ?�)

�� �?�? ��)A .u� 3Ge 4$ �
 )28 ?�!# ���'=   *b	A? �? 6� \/ � ��� X	A� �9$)D�� ),b#

 �? 0D�) ��)AR�*��?   �D8�� �� *
 *�&��L
 �?�) �? *b	A? O�/ ��# *
 \�� � 9bD�# �$ �

gW<UUU�$?) %!�$)D8��  . 0	B8�� 6�)supernatant( C!#6� F�G8� ��)
 ��#� Q��
 PCR 

 �� �?��D��)(Agama et al., 2002 .*8!�8 ��)
 9e�)# 0	��  ���� )3��� 3Z�� ( F�G8� >	8
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����� ���	��
 � �	������ ������ ���� � ������ ��� �����
 ����� ��! ��� "#�$
 �� %& '���� %&  

  

  

 �

�$?).  

���A�AB3� �A�A)� �% .�AA
 ����: .�����	G86 -���) ��/ ���  6�)#)PCR (Ge �?� 3�U   

	#�D	��)"�#�� )��"	# �? 9�D	��)�	s�.!8 )���)ID�� �	�� 4�	 6� ��D	��)"	# 4$ ���� )� 6� )  

6�f� 6� 4$��
 ���)�	$�/ � Q�?M���0  Q�?)pmol/ µl �U(�/ ��D	��)"	# O�� 6� )XWU   

��
�1 )��$)� \)200 mM Tris-HCl, 500 mM KCl, pH 8.4( ��/W	# �D	��)"�� )MgCl2  

)mM �U(D	��)"	# 4$ ���I# )� g!�dNTP) mM WU (D	��)"	# 4$ ���$>8� 6� )�� 3 

Taq DNA-polymerase) unit �C%��	� � (Q�) F�G8� .���)6�f� 6� �C!#6� 0$� �? CM42F 

)5’-GGAAACAGTGCTTCATCCTC-3’( � CM42R )5’-TCGCTGCAACGGCTTCTAAG-3’ (

 )	h"1 �!2�# *
*+,A  �6��8� *
 ��i�SQ��    ����� �8% u!^��^ *
 g!
)# �6�
�) ORF II (

 �� �?��D��)Agama et al., 2002 .( *#�8)
PCR �
 *	��� )	h"1 *()^ O�/ 9#�� �?��D�� ?�!# 

 *#�8)
οCR� �<U �*	8�� οC<��RU � *	8�� οCi� �SU C� J�c8? *
 � *	8�� <� *#�8)
 �
 *()^ οCRS �

<��*	8��  οCS� �<U � *	8�� οCi� �SU?!
 *	8��  . )	h"1 ��)
 0	�j��C% ����� �) ORF VI( 6� �

 )6�f� �?CaMV6F (5-ACGCGTCGACATGGAGAACATAGAAAAA-3)�  CaMV6R   

)5-ACGCGTCGACTCAATCCACTTGCTTTGAA-3 (�$?) �?��D�� .*+,A ��)6�f� 0$�  ��

 J!Y *
W�tUQ��    *	e�8 *
 g!
)# 6�
ORF VI�# )	h"1 ��  ��$��8 . 0$� �
 �?��D�� ?�!# *#�8)


 9#�� )6�f� Q��οCRS �� � *b	A? <U 9#�� *()^ οCRS �<U�*	8��  οCS� ��/W�*b	A?  
οCi� C�$�/ �? � *b	A? 4$ �WU�? *b	A?  οCi�?!
  .�)	G86 -�.�� ��/ ��  ��xD�? 4�. *
 6�)#

PCR) Primus, MWG Biotech. Co., Germany (G8�Q�) F� . -�.�� 6� ��#� Q��
 �M!'a#

�)	G86 ��/ ��  ��!"�!# ).��# ��)�� *
 6�)#)Lambda DNA/EcoRI+HindIII Marker, 3, 

Fermentas, Lithuania ( ���e �&�? 4$ 6���� J% �?µg/mlW �? �$�#�)
 F!$�	1� WUU Q�� 

 ��# *
 Q
��<U ��� 6�!��)D"�� *b	A? )Sambrook et al., 1989(�����# �!8 �? J% �   �
 -��


 ��xD�? 6� �?��D��UV-illumination) Imago, The Netherlands (\"= � �
�$6�� ?�!#  ���?)


Q�) ��)A . Q.)� v�!1 �C!#6� 0$� �? �?��D�� ?�!# ���)6�f�MWG Biotech.) C���� (

�8�� *D(��.  

/3��� C���! ���6! � .�" :*$��� *8 6� 4$ )� ?�!# �? ���)
 ?�!# ) J���S( �
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�� ������ �������� ����� ���� ��� ��� ����� �!�"���� ��	�	
�#����$ �%���� � &�
''�( �%' ��  

  

  

  �

 *+,A�?.C�.��*
 g!
)# ORF VI �)	G86 -�.�� �Y ��#� Q��
  ��/ ��  6� �?��D�� �
 �6�)#

 Q	.Nucleospin) Macherey-Nagel, Germany ( �Q	. ��86�� v�!1 ��� *	&!1 N�� XcY �

 -�.�� ��>�� )$�� 6�PCR�� ���  . Q	. 6� �?��D�� �
 )28 ?�!# *+,ApGEM-T Easy vector  

)(Promega Corp, USA �	��L/ *
 pGEMT ��a�� ���� *5��� 9�+���!D�? �
 X
�,# )insertion( 

�$?) .*
 C!	��x	� -�.�� J!'a#   �1��)e �!� � 3	_�. �$)�. N��)S�*��?  

 �D8��  ��# *
 ?�)�*b	A?  (J!�� *
  ���Escherichia coli DH5α ��8)$l/ �?.C�.�� 

)competent( �� 9bD�# )Sambrook et al., 1989( .J!�� QB. 6� \/  QI$��)1 �)D.�
 ���

)transformed( QB. v	a# �? LB��#� ���e   0	�	�)WUU��	# �? F)�)"	#  )D	�(���. �  ���

��#� *
 F��b# �	��  � u�ID8� 0	�	��?.C�.�� �$�	�A 3r� N�)
 ��	��L/ )Sambrook  

et al., 1989 ( 6��/W�	# � J!�� QB. v	a# )D	�  ���) QB.W�*D=��  ( |�)ID�� �QI$��)1

�$?) . �
 ���	��L/ ����)ID�� ����	��L/ �? �A�a�� *+,A ?!�� 6� C��	�Y� �!2�# *


 ��)
 3$>8�EcoRI) C%��	� ( ��# *
� �? Q=�� <i*��?  �D8��   \�� � ��� ���	1 ?�)

� �&�? 4$ 6���� J% �? ��$>8� 3r� J!'a#�� 6�!��)D"� . �	��L/ *� �*$��� )� 6�

 Q.)� *
 `?�)1 0		+1 ��)
 � u�ID8� w	.)1!8MWG Biotech.�$?) J���� C���� �?  .

`?�)1 *$��� ?�!# �? ��� 0		+1 ���  �!GD_� ��>
� 6� �?��D�� �
 �8�)$� ���BLAST) Basic 

Local Alignment Search Tool) (Altschul et al., 1997 (�!# �1�=LY� ��x$�/ �? ?!NCBI 

)National Center for Biotechnology Information(`?�)1 �
 � )x$�"$ �
 �  �? ��� Qc� ���

 C% 48�
)GenBank (�8�� *_$�b# .3�  H$?�  *8���^ �6��)multiple sequence alignment( �

 *#�8)
 �
ClustalW) Thompson et al., 1994 (8 6� �?��D�� �
 � ����� *I_� *#�8)
 MegAlign 6� 

F)8 *D_
  ���>��DNASTAR) DNASTAR, Madison, WI, USA ( �$?) F�G8�)Burland, 2000 .(

 ��>�� F)8 4�. *
 \��TreeView) version 1.5.2 (�� 3�� �$�6��c1 Q(�? . �*+��,# 0$� �?

 6�Horseradish latent virus-HRLV-CaulimovirusC�)
 C�!�= *
   ��))outgroup( �?��D�� 

�$?) .3$>8� 0		+1 Qd� 0	�j�� 3$>8� �$   ��)
 ���)restriction enzyme( ��)
 ����De� 

*$��� 4	"�1 *$��� )$�� 6� �8�)$� ���  ���CaMV)  J����< � S ( ����� *I_8 6�� *#�8)
 

Mapdraw )DNASTAR, Burland, 2000(�$?) �?��D�� .  
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 � �	������ ������ ���� � ������ ��� �����
 ����� ��! ��� "#�$
 �� %& '���� %&  

  

  

 	

B�93D�1 � /  

/3��3 1�4�5� ����� � .$��� :*8!�8 6� ��#� Q��
 O$�D8  4$ ����� J��� �? ���?)


Q�� ��#� . �#��1 �? 7�)$� 0$�<�3�. *=�>#  *8!�8 ?�!# 9 �$?) �
�$?� ����?)
 .C�	# 6� 

<�<35L= *8!�8   ���?�R� *8!�8 )S/RU�&�?  (�D8� �
  *	�= ��� *	d1 �&�'D(� �?�
CaMV 

 C�B8 Qch# -�.���8?�? . @A�� V��># �? >	8 � H�DI# XY��# �? 7�)$� 0$� V!A� C�>	# ���

 ?!
 ����D# )x$�"$ �
 XY��# 0$� �?) J���W.(  


314�� /���� /678� :*$��� �"$%!�!	
 V!�1 @�� �8�)$� ��� Q	+�� 6� ��� ����  ���

 �+	cYCaMV�� 7�)$� 0$� ����. >$��D# � *'IB# 35L= 6� �?��D�� �
 � 3Z�� C�
>	# �? �

)B. rapa (3�. �  �)�A)B. oleracea var. gongylodes (Q�) ��)A ���)
 ?�!# . ��)
 0	�j��

*$��� 0		+1  w	� �)	1 C���	 ����. �?!�� ��� 4a# ��	 6� ���	#6D. stramonium  �?��D�� 

�� . 3Z�� C�
>	# �? ��� ��� ?�G$� 35L=) J���� (3�. �  �)�A) J���< ( N�� �
 X
�,#

 v�!1 ��� *5���Al-Kaff  � Covey) WRR� (�8�� �
�$6�� . *�&�e 35L= �*$��� )� ?�!# �?

*$�# 6� ��)"1 �? C� �86 ?!
 C�_"$ 4a# ��	 )� 6� H�DI# ��� . �#��1�W ?�!# *$��� 

�8?!�8 �?!�� �� 3Z�� ��	 ����)
 .*$�# 3Z�� C���	 �? *"� 35L= ��D
� ���� �86  �+]!# 

$� ?�>c��$?) ?�G .*$���  6� H�DI# ���*"� ),A )28  C�B8 ����1 ���� ?�G$� �+]!# ���

�8?�? . *$��� -� �?Ca-Az22 �Ca-Az20 �Ca-CT4 �Ca-CE1 �Ca-V98  � Ca-CVa5*"�   ���

 ),A �
 �IB# � >$� �+]!#�~W��	#  	b
 �? � )D#**$���  *"� ���  �
 �IB# � Q��? ���

 ),A< �1 S��	#   �$?) �	�!1 )D#) 9"�AW � BW .(4$ �	�*$��� 6�   C�
>	# 0$� ��� ��

*"�  ��� -I/ � [�>
 ���)diffuse (�8?)"8 �	�!1 .*"� �!d� C�#6 )28 6�  ��+]!# ���

*$���  ��) �? �? ��)i �1 WU � 6�� WU �1 W�*$�# 6� \/ 6��  �86 (��D�) ��)A . 35L= K�cA�+D#

[)
 �? 4	�D_	�  w	1)1 *
 C�!� ���WU �1 W� � 6�� W� �1 �U *$�# 6� \/ 6��  �
 � �86

[� ?�G$� �$?) 6�f� ����� .[� 35L= *$��� 0$� �? ��� �	�!1 �����  *
 � V!�D# ��  

 �IB# 9#�� ��) *�)distinct) ( 9"�CW( H	�( �)mild) ( 9"�DW ( � H	�( ��	(  

)very mild (�$?) 3	_b1 .*$��� )h.� �7��� 0$� )
  ���CaMV *+��,# ?�!# )W�*$���  ( �?

*$��� � �? ��) �? *$��� Q�� �4$ ��)  ���Ca-CAz26 � Ca-CAz20 ��)A *� ��) �? 

Archive of SID

www.SID.ir



���� ��� ��	
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�#����$ �%���� � &�
''�( �%' ��  

  

  

  
�

��D�) .[� ?�G$� �
 35L= ��+
 *+�!1  ��)�� ��� 6� C�8�#6�
 � ��	.�)^ �4	5�6!# ����!8

?!
 .C���  ����� J��� �? *. �!Y� C�B8  �?�?  ���  *$��� )DB	
 �Q��  ���CaMV )28 6� 

 V!8[� 35L= [� 35L= �	�!1 � *D�) ��)A ��) 4$ �? �3Z�� �? ��� ?�G$� ���!8  ���!8

 0d/)wide( �8?!�8 ) 9"�EW .([� 35L= ��� �*$��� -� �?  v�!D# ���!8)normal( 

) 9"�FW ( *$��� *� �? �)Ca-CAz22 �Ca-CSh216 � Ca-CMo1( �
 *_$�b# �? 35L= 0$� �

*$��� )x$? H	�( ��  )1)fine()  9"�GW (?!
 .*1!
 ��)
 35L= )
 ��L=  �
 �?!�� 3Z�� ���

CaMV�8?!
 ��?�!()
 �)D�. ��� 6� 3��� ��	 �
 *_$�b# �?  .�	� �?  *$��� 6� 4$  35L= ��

 �$�� ��	( V!8 6� ���� 6� C�8�#6�
)very severe(?!c8  . � H	�( �1 �$�� Q��e 6� 35L= 0$�

 ?�!# 4$ �?) *$���Ca-CKh64 (?!
 ����D# �H	�( ��	( .0	^ ���  �?�!()rugosity( � 

[)
 ��	.�)^ *1!
 �? *. ?!
 ��5L= )x$? 6� >	8 ��  ��)A *_$�b# ?�!# � ����B# �?!�� ���

Q�) .0	^ � ��"��
 C�>	# *$��� �? �?�!( 0	^ V!8 6� )DB	
 ��  Q��e >	8 � �?�!(

 QI1)flat(?!
  .0	^ Q��e �?�!([)c� �$�� -��. �   ��)wrinkling(�	� �?   6� F��.

*$���  ���CaMV�B8 ��$? *+��,# ?�!#  .3�. C�
>	# �? �? ��� ?�G$� 35L=  ��!1�? � �)�A

 0$� ��)
 >	8�W*$���   �$?) �
�$6�� ) J���< .(*$��� 6� �()
 vb�  �? ����)
 ?�!# ���

3�. C�
>	# 8?!�8 �?!�� �� ��!1�? � �)�A� .*"� ��D
� >	8 C���	 0$� �?  ?�G$� �+]!# ���

�$?) .*"� 3�. �? ��� ?�G$� �+]!# ���  ��� -I/ � [�>
 �?�>c� V!8 6� �)�A)diffuse( 

) 9"�HW ( �IB# � [�>
 ��6�)"8 ���!1�? �? �) 9"�LW (?!
 .*$���  ���Ca-CKh64 �

Ca-CV98 �Ca-CK75 �Ca-CK52 � Ca-CVa55L= ?�G$� C��
 *"� 3  4	�D_	� 35L= ��+]!# 

[�  �����) 9"�IW ([� �  ���!8) 9"�JW (3�. �? ��  0$� ��� ��� ��8?!�8 ?�G$� �)�A

H	�( 3Z�� �
 *_$�b# �? 35L= ?!
 )1 .[)
 *
 vb� 4	�D_	� 35L= 0	�j�� *$�# ���  �86

C� ��+
 *+�!1 � �?!
 ?��a# ��� [)
 �? �� �$?)x8 ����B# �$M�
 ��� . C�	# 6�W� 

*$���  *"� ��!1�? �? *. ��  *$��� �? �d�1 ��8?!�8 ?�G$� �+]!#)Ca-CQ50 � Ca-CK52 ( 0$�

 �8?!�8 �?!�� 4	�D_	� ��!& *
 �� C�
>	#) 9"�KW .(  

/9	 1 ;093� : �#��1�W *D� v�!1 ����)
 ?�!# *$��� M. persicae *
  9bD�# 3Z��

�8�� .D� *$lZ1 6� \/ *D�� �? ?��e* *1!
 �? ��?!�� ��� [� 35L= 3Z�� ���  ������
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 � �	������ ������ ���� � ������ ��� �����
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 �� %& '���� %&  

  

  

 



[)
 �? ��"��
 � 4	5�6!# �$?) )��� �� .*1!
 �?!��  � �>$M� C!#6� �
 3Z�� ���PCR 

 ?�!#�	$P1Q�) ��)A .  

)��B3� ����� 
�% .� C���! 4�73� � C���! ���6! ����� )*�� E"*1 .� : C!#6� �?

PCR���)6�f� 6� �?��D�� �
 �  �&�'D(� ORF II � ORF VI ��+,A w	1)1 *
 �i�S � W�tU 

Q��  �$?) �	�!1 �6�
) 9"�� .(*$��� *�� �? ��+,A 0$� �6��8�  *
�B# ���)
 ?�!# ���

?!
 .�$?)x8 9	"B1 ��8�
 �	� 3��� Q��
 *
 g!
)# C!#6� �? 0	�j�� .`?�)1 ���ORF VI 

 �8�)$� *$��� *8 *
 g!
)#CaMV����� Qa1 � �� �DQ119040 �DQ119041 �DQ870907 �

DQ870908 �DQ870910 �DQ870912 �DQ870914 �DQ870915 � EF503597 C% 48�
 �?   

 �$?) Qc�) J���S .( ��>
� 6� �?��D�� �
 !GD_�BLAST >	8 �	$P1`?�)1 0$� *. ?!�8    �
 ��  

ORF VI3�. 4	5�6!# 7�)$�  �8��? Qb
�,# 9 .3� 0	�j�� H$?� �^ �6�� �? C% 0$� *8��

 *#�8)
CLUSTAL W*$��� *. ?�? C�B8   ����? �*+��,# ?�!# ���R/R� �1 WUU �&�? 

 �D(�!�"$)identity(�#  ����
 . ��	1!s�.!8 `?�)1 *_$�b#ORF VI*$���   �
 �8�)$� ���

`?�)1  *$��� )$�� ?�!# �? ��� N��> ��� *$��� *. ?�? C�B8 ��� )DB	
 ����? �8�)$� ��� 0$

 *$��� �
 Qd
�B#D/H C�D���G# 6� )i/R�~W/R��&�?  ( *$��� �
 Qd
�B# 0$)D�. �XinJing 

 0	^ 6�)S/tS~i/t<�&�?  (�# ����
.  

 7��� )
 �$�6��c1 ��+��,# 6� 9&�e F�)���8? �?ORF VI*$��� �#��1 �  �? �8�)$� ���

��D�) ��)A *(�� 4$ .*$��� 0	�j�� �� ��"$)#� *
 X�+D# ��� ���)North-American ( �

 *$���B29�8?�? 9	"B1 *8���� *(�� 4$ �*_8�)� 6�  .*$��� ��$�6��c1 Q(�? 0$� �?  ���

Cabbage S ��)�� *
 W260 �S-Japan �Bari 1 � XinJing*8���� �(�� �? 4$ )� >	8   ��)A ��

 ��D�)) 9"�< .(*$��� Qd
�B# C�>	# 0	
 �	��!�	#� y,� �? �8�)$� ��� W/R� �1 WUU �&�? 

�#� Q��
 .`?�)1 *_$�b# 6� *�&�e O$�D8 7��� )
  J!'a# ���D�D�� ��	��!�	#� ORF VI �

*$���  *$��� �
 Qd
�B# 0$)D�. � 0$)DB	
 ����? w	1)1 *
 �8�)$� ���D/H) R/R�~�/RS 

�&�? ( �XinJing) </t�~</tW�&�?  (�8?!
 .  

3$>8� �
 ��!Y ��"���^ ���)
 ��)
 ���) RFLP (`?�)1 �B$�#6�  ��	1!s�.!8 ORF VI 

*$��� �?  *#�8)
 6� �?��D�� �
 �8�)$� )	f � �8�)$� ���Mapdraw ��)
 3$>8� *. ?�? C�B8 
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�#����$ �%���� � &�
''�( �%' ��  

  

  

  
�

Hpy99I )Biolab, England(�#  *$��� 4	"�1 ��)
 �8�!1 *$��� )$�� 6� �8�)$� ���  ?�!# ��

?)	 ��)A �?��D�� . ��$>8� 3r� 6� 9&�e *Bb8 �?ORF VI*$���   H�DI# ���CaMV v�!1 

Hpy99I6� �  �1 )�&<�$?) �$����� ��)
 ��x$��  .*$��� �7��� 0$� )
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Fig. 1 (A-L). Symptoms caused by Iranian isolates of CaMV on turnip, kohlrabi and jimpson weed 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

A :���  ���� ���	
 ���� ���)��� �����  ��� (������  A: Large chlorotic local lesions (3-4 mm) in turnip 

B :���  ���� ���	
 ���� ���)!�� "����  ��� (�� ����  B: Small chlorotic local lesions (1-2 mm) in turnip 

C :�� ���� �� #$%� �&�'�  C:Vein clearing (distinct) in turnip 

D :��  ���� �� *�+, �&�'�  D: Vein clearing (mild) in turnip 

E :�� ���� �� -./ ��0�1 E: Vein banding (wide) in turnip 

F :�� ���� �� 2
��� ��0�1  F: Vein banding (normal) in turnip 

G :��  ���� �� *�+, ��0�1  G: Vein banding (fine) in turnip 

H :3$/ ���� ��� ��� �� 45� ��67  H: Chlorotic local lesion (diffuse) in kohlrabi 

I :�� ��� �� *�+, �&�'� ��67  I: Vein clearing (mild) in kohlrabi 

J :�� ��� �� *�+, ��0�1  ��67  J:  Vein banding (fine) in kohlrabi 

K :��  4���0� �� ��0�1  K: Vein banding in jimpson-weed 

L :4���0� �� ���'��1 ���� ���  L: Necrotic local lesion in jimpson-weed 

A B C D 

E F G H 

I J K L 
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 �����b8 !   J!'�a# �6�!���)D"�� NPCR    *�
 g!�
)#ORF II � ORF VI  �? �$��� *

�8�)$� Ca-CQ50   � Ca-CKh19       �&�'�D(� ����)6�f� 6� �?��D�� �
  .     ������ C!D���   ).���# �

 ��!"�!#)Lambda DNA/EcoRI+HindIII Marker 3, Fermentas, Lithuania(C!D� �    ������ ����

n � } J!'a# �ORF VI(C!D� �  ���� � � J!'a# �ORF IIC!D� �   ���� �p �� � � ���� �

3���.  
Fig. 2- Agarose gel electrophoresis of PCR products representing ORF VI and ORF II 

of two Iranian CaMV isolates using specific primers. Lane 1, DNA marker (Lambda 

DNA/EcoRI+HindIII Marker 3, Fermentas, Lithuania); Lanes 2 and 4, PCR product of ORF 

VI; Lanes 6 and 8, PCR product of ORF II, and Lanes 3, 5, 7 and 9, healthy plant preparation.  
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منظور نمايش بهتر ه ب كه CaMVبرای ژن شماره شش  CLUSTAL Wی رسم شده توسط برنامه درخت تبارزاي - ٣شکل 

طول بعضی از . است  شده داده   نشان )unrooted(شه يبدون رها نسبت به يكديگر، بصورت  وضعيت قرار گرفتن جدايه

  .افته استبه نصف کاهش ي خطوط،ر ينسبت به سا) نيم و خط چيخطوط ضخ(ها  شاخه
Fig. 3- Unrooted phylogenetic tree constructed by CLUSTAL W program for CaMV ORF VI. Lengths of some branches 

      (thick and dashed lines) in ORF VI are reduced to half relative to other lines. 
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 ����� �$�a1 *Bb8 )restriction map( ��$>8� 3r� 6� 9&�e *+,A ORF VI  *
 g!
)#

*$���  �8�)$� Ca-CQ50  ��)
 3$>8� 6� �?��D�� �
Hpy99I.4$ C!D� :A +,* ORF VI C��
 

 ��!"�!# )x8�B8 ��? C!D� �3r�)GeneRulerTM 100bp DNA Ladder Plus, Farmentas, 

Lithuania(C!D� �  � ��$>8� 3r� J!'a# �ORF VI ��)
 3$>8� v�!1 Hpy 99I *
 )G�# *. 

 *+,A ��d^ 9	"B1�# ??) .  
Fig. 4- Restriction map of ORF VI which digested by Hpy 99I. Lane 1: ORF VI without 

digestion; Lane 2: GeneRulerTM 100bp DNA Ladder Plus, Farmentas, Lithuania; Lane 3: 

Digested PCR product of ORF VI of Ca-CQ50 with restriction enzyme (Hpy99I). 
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  aگل موجود در شش استان كشور گل در گياهان كلم موزائيك كلموقوع و پراكنش ويروس  - ۱جدول 

Table 1- Occurrence and distribution of Cauliflower mosaic virus in cauliflower crops in six provinces of Irana  

  استان، ميزبان
Province, host 

  تعداد مزارع بازديد شده
No. fields visited 

  آوري شده جمعهاي  تعداد نمونه
No. sample collected 

  تعداد مزارع آلوده

No. fields infected 

  هاي مثبت نمونه
Positive samples 

 تعداد

No. 

  درصد

% 

Azarbayejan-e-gharbi 3 20 3 20 100 b 

Esfahan 5 30 5 27 90.0 (66.7-100) c 

Fars 5 60 5 53 88.3 (66.7-100) 

Khorasan 2 13 2 13 100 

Qazvin 5 80 5 80 100 

Tehran 12 120 12 99 82.5 (63.6-100) 

Total 32 323 32 292 90.04 (63.6-100) 

 

Identification based on ELISA                                                                                       تعيين آلودگي بر اساس آزمون الايزا a 

Average of virus infection rate in symptomatic samples                            دار هاي علائم ميانگين آلودگي ويروسي در نمونه  b 

Percent of virus infection in symptomatic samples                                       دار هاي علائم درصد آلودگي ويروسي در نمونه  c 
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 شلغمگياه روي  CaMVهاي ايراني  واكنش جدايه - ۲جدول 

Table 2- Reactions of Iranian Isolates of CaMV on turnip plants  

  جدايه
Isolate 

           شهر/استان
             Province/City 

 شلغم
Turnip 

  LL  Tim  VC  VB  LS  Wr 

Ca-CAz22 Azarbayejan-e-Gharbi (Orumiyeh) 5/5 
a
 3  5/5 2  5/5 2  5/5 3  5/5 3  5/5 3 

Ca-CAz26 Azarbayejan-e-Gharbi (Orumiyeh) 6/6 3  6/6 3  6/6 3  6/6 2  6/6 3  6/6 3 
Ca-CAz20  Azarbayejan-e-Gharbi (Orumiyeh) 6/6 3  6/6 3  6/6 3  6/6 2  6/6 3  6/6 3 
Ca-CE1 Esfahan (Falavarjan) 4/4 3  4/4 3  4/4 1  4/4 1  4/4 2  4/4 2 
Ca-CE79 Esfahan (Hassan-Abad) 5/5 1  5/5 2  5/5 1  5/5 1  5/5 2  5/5 3 
Ca-CKh19 Khorasan (Mashhad) 5/5 1  5/5 2  5/5 1  5/5 1  5/5 2  5/5 3 
Ca-CKh32 Khorasan (Neishabour) 6/6 1  6/6 2  6/6 1  6/6 1  6/6 2  6/6 2 
Ca-CKh64 Khorasan (Neishabour) 6/6 1  6/6 3  6/6 1  6/6 1  6/6 4  6/6 3 
Ca-CSh1 Fars (Shiraz) 6/6 1  6/6 2  6/6 2  6/6 2  6/6 2  6/6 2 
Ca-CSh216 Fars (Shiraz) 6/6 3  6/6 3  6/6 2  6/6 3  6/6 3  6/6 3 
Ca-CQ50 Qazvin (Boin-Zahra) 6/6 3  6/6 2  6/6 2  6/6 2  6/6 3  6/6 3 
Ca-CT4 Tehran (Shahr-e-Ray) 6/6 3  6/6 3  6/6 2  6/6 2  6/6 2  6/6 2 
CaCT22 Tehran (Shahr-e-Ray) 6/6 1  6/6 2  6/6 1  6/6 1  6/6 2  6/6 2 
Ca-CV98 Tehran (Varamin) 6/6 3  6/6 3  6/6 2  6/6 2  6/6 2  6/6 2 
Ca-CK66 Tehran (Karaj) 5/5 1  5/5 3  5/5 1  5/5 1  5/5 2  5/5 2 
Ca-CK75 Tehran (Karaj) 6/6 1  6/6 3  6/6 1  6/6 1  6/6 3  6/6 3 
Ca-CK52 Tehran (Karaj) 5/5 1  5/5 3  5/5 1  5/5 1  5/5 2  5/5 2 
Ca-CM115 Tehran (Karaj-Mahdasht) 6/6 1  6/6 2  6/6 1  6/6 1  6/6 3  6/6 3 
Ca-CKa2 Tehran (Karaj-Kamalshar) 6/6 1  6/6 3  6/6 1  6/6 1  6/6 2  6/6 2 
Ca-CVa5 Tehran (Vavan) 5/5 3  5/5 2  5/5 1  5/5 1  5/5 3  5/5 4 
Ca-CMo1 Tehran (Karaj-Mohamadshar) 6/6 3  6/6 3  6/6 2  6/6 3  6/6 3  6/6 2 

LL (Local lesion): 1) large and distinct; 2) large and diffuse; 3) small; LS (Leaf stunting): 1) very severe; 2) severe; 3) mild; 4) very mild. 

Tim (Symptom timing: local lesions, systemic symptoms, respectively): 1) 5-7 days post-inoculation (dpi), 10-12 dpi; 2) 7-10 dpi, 12-15 dpi; 

3) > 10 dpi, 15-20 dpi.; VB (Vein banding): 1) wide; 2) normal; 3) fine. VC (Vein clearing): 1) distinct; 2) mild; 3) very mild;. Wr (Lea 

fdeformation): 1) leaf wrinkling; 2) rugosity; 3) flat; 4) leaf cupping. a: Number of symptom showing plants / Number of inoculated plants. 
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 ميزبان كلم قمري و داتوره دوروي  CaMVهاي ايراني  واكنش جدايه - ۳جدول 

Table 3- Reactions of Iranian Isolates of CaMV on kohlrabi and datura plants  

  جدايه
Isolate 

           شهر/استان
              Province/City 

قمري  كلم  
Kohlrabi 

 داتوره 
Datura 

  LL Tim VC VB  LL Tim VB 

Ca-CAz22 Azarbayejan-e-Gharbi (Orumiyeh) 0/4a - 0/4 - 0/4 - 0/4 -  0/4 - 0/4 - 0/4 - 
Ca-CAz26 Azarbayejan-e-Gharbi (Orumiyeh) 0/5 - 0/5 - 0/5 - 0/5 -  0/4 - 0/4 - 0/4 - 
Ca-CAz20  Azarbayejan-e-Gharbi (Orumiyeh) 5/5 2 5/5 3 0/5 - 0/5 -  0/4 - 0/4 - 0/4 - 
Ca-CE1 Esfahan (Falavarjan) 5/5 2 5/5 3 5/5 1 5/5 1  0/5 - 0/5 - 0/5 - 
Ca-CE79 Esfahan (Hassan-Abad) 4/4 2 4/4 3 0/4 - 0/4 -  0/4 - 0/4 - 0/4 - 
Ca-CKh19 Khorasan (Mashhad) 4/4 2 4/4 3 0/4 - 0/4 -  0/4 - 0/4 - 0/4 - 
Ca-CKh32 Khorasan (Neishabour) 0/5 - 0/5 - 0/5 - 0/5 -  4/4 1 4/4 3 0/4 - 
Ca-CKh64 Khorasan (Neishabour) 0/5 - 5/5 2 5/5 3 0/5 -  0/4 - 0/4 - 0/4 - 
Ca-CSh1 Fars (Shiraz) 6/6 2 0/6 - 0/6 - 0/6 -  4/4 1 4/4 3 0/4 - 
Ca-CSh216 Fars (Shiraz) 0/5 - 0/5 - 0/5 - 0/5 -  0/4 - 0/4 - 0/4 - 
Ca-CQ50 Qazvin (Boin-Zahra) 5/5 2 5/5 3 5/5 1 5/5 1  4/4 1 4/4 3 4/4 1 
Ca-CT4 Tehran (Shahr-e-Ray) 0/4 - 0/4 - 0/4 - 0/4 -  0/4 - 0/4 - 0/4 - 
CaCT22 Tehran (Shahr-e-Ray) 0/5 - 0/5 - 0/5 - 0/5 -  4/4 1 4/4 3 0/4 - 
Ca-CV98 Tehran (Varamin) 0/5 - 5/5 3 5/5 3 5/5 3  0/4 - 0/4 - 0/4 - 
Ca-CK66 Tehran (Karaj) 0/5 - 0/5 - 0/5 - 0/5 -  4/4 1 4/4 3 0/4 - 
Ca-CK75 Tehran (Karaj) 0/5 - 5/5 3 5/5 3 5/5 3  5/5 1 5/5 3 0/5 - 
Ca-CK52 Tehran (Karaj) 0/5 - 5/5 3 5/5 1 5/5 1  4/4 1 4/4 3 4/4 1 
Ca-CM115 Tehran (Karaj-Mahdasht) 5/5 2 5/5 3 0/5 - 0/5 -  4/4 1 4/4 2 0/4 - 
Ca-CKa2 Tehran (Karaj-Kamalshar) 5/5 2 5/5 3 5/5 3 5/5 3  4/4 1 4/4 3 0/4 - 
Ca-CVa5 Tehran (Vavan) 0/4 - 4/4 2 4/4 2 4/4 3  4/4 1 4/4 3 0/4 - 
Ca-CMo1 Tehran (Karaj-Mohamadshar) 5/5 2 5/5 3 5/5 3 0/5 -  4/4 1 4/4 3 0/4 - 
 

LL (Local lesion): 1- large and distinct; 2- large and diffuse; 3- small; Tim (Symptom timing: local lesions, systemic symptoms, 

respectively): 1) 5-7 days post-inoculation (dpi), 10-12 dpi; 2) 7-10 dpi, 12-15 dpi; 3) > 10 dpi, 15-20 dpi.; VC (Vein clearing): 1- distinct; 2- 

mild; 3- very mild;. VB (Vein banding): 1- wide; 2- normal; 3- fine. a: Number of symptom showing plants / Number of inoculated plants. 
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  ها شمار آن ژن شماره شش و رس رادفهاي ايراني انتخاب شده براي تعيين ت جدايهعلائم  - ۴جدول 

Table 4- Symptoms of selected Iranian Isolates for sequencing of ORF VI and their accession numbers.   

  جدايه

Isolate  

  استان

Province 

  اي علائم مزرعه

 symptomsّField 

 ارشم رس

Accession No. 

Ca-CAz22 Azarbayejan-e-gharbi Vein banding, mottling , leaf deformation DQ870907 

Ca-CAz26 Azarbayejan-e-gharbi Vein banding, mottling, leaf deformation DQ870908 

Ca-CE1 Esfahan Vein clearing, vein banding, mosaic, rugosity, stunting DQ119041 

Ca-CKh19 Khorasan Vein clearing, vein banding, rugosity, stunting, yellowing DQ870910 

Ca-Kh32 Khorasan Vein clearing, vein banding, rugosity, stunting EF503597 

Ca-CSh1 Fars Vein clearing, vein banding, rugosity, stunting, necrosis DQ119040 

Ca-CT4 Tehran Vein clearing, mottling, vein banding, rugosity, stunting, necrosis, leaf deformation DQ870912 

Ca-CT22 Tehran Vein clearing, vein banding, rugosity, stunting, necrosis, leaf deformation DQ870915 

Ca-CQ50 Qazvin Vein clearing, vein banding, rugosity, stunting, necrosis, leaf deformation DQ870914 

 

leaf deformation: بدشكلي برگ; mosaic: موزائيك; mottling: پيسك; necrosis: نكروز; rugosity: خوردگي چين ; stunting: بازماندن از رشد; vein 

banding: نواري رگ ; vein clearing: روشني رگ ; yellowing: زردي. 
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  و هاي ديگر نقاط جهان  ا جدايهب CaMVهاي ايراني  جدايه RFLPحاصل از  قطعاتمقايسه  - ۵جدول 

  .است  بدست آمده Mapdrawو به كمك برنامه  Hpy99Iبا استفاده از آنزيم ها كه  بندي آن گروه
Table 5- Comparison of Iranian Cauliflower mosaic virus (CaMV) isolates with others from different countries on the  

basis of restriction fragment length polymorphism (RFLP) pattern using Hpy99I in Mapdraw program. 

 

 گروه

Hpy99I RFLP group 

ها جدايه  

Isolates 

)از ابتداي قطعه( محل برش  

Restriction site (nt) 

  تعداد قطعات

No. of segments 
 اندازه قطعات

Size of segments (bp) 

I B29, BBC, CM1841, CMV-1, D-4, NY8153, W260 771 2 771-775 

II Bari 1 411, 777, 783 4 411, 363, 6, 745 

III Cabb B-JI 0 0 1525 

IV Cabbage S 408, 771 3 408, 363, 754 

V D/H 771, 1458 3 771, 687, 73 

VI S-Japan 408, 771 3 408, 363, 760 

VII XinJing 1242 2 1242, 292 

VIII Ca-CAz22, Ca-CAz26, Ca-CE1, Ca-CKh19, Ca-
CKh32, Ca-CQ50, Ca-CSh1, Ca-CT4, Ca-CT22 408, 771, 1458 4 408, 363, 687, 73 
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