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  چكيده

  

����� � ���	 
��
��� ��(TuMV)��� 
��
��� �  ��(CaMV) ��� ���� �� 
 ��������(BWYV) �!� ����� "��# � ��$� �� 
%�� ��� &�� ��'	 ���( �)��� ��*�� &� �

����� +��
�,  -�	 ��� ��� .�/0�� .�/)
 ���1  �2
�� 3�) ��4567 �4566  8�
%� �


%�� 9:� �!� &�;�$ &) �� <�
�� 
� .�/)
 "&$�'$ �
����	 =�>$
 �?��@# � .&$�'$ �� �

<'B ��( 
%�C
 �D�E�F��) .���( �
 -��G/)
 �� -�	 �H/0�� �(DAS-ELISA)  �)��� ����
��/?�� �
�� .�2
�� 3�) �� &� �
� .�:$ I�HJ# "�
 K��/$ 4567 �L/N% &$�'$ ��  &�TuMV �

L/P% &$�'$ ��  &�CaMV  �Q%  �
&$�'$ ��  &�BWYV ) �� ��2
�� 3� 4566 �55/6% &$�'$ �� 
 &�TuMV �QQ/4% &$�'$ ��  &�CaMV � 55/Q%  �
&$�'$ ��  &�BWYV �$��� -��F(. )���� 

���(� 
�" -�
���/R�? &R �
� .�:$ �� � 8�$�
�� ���� 2
�� 3�)� 4567 ;�$ ��/R�? �� �� &
2
�� 3�)� 4566 ��S� �
� �$���. -�T2 &����F( �� &$�'$ &� ��BWYV U�� �
 -��G/)
 �� 
RT-PCR $� %���V# ����� . &� .�/0�� .�/)
 �
%�� 8�
%� ����F( 8��� �
 U�
%� "�F�
 "�


BWYV� TuMV  �CaMV ���	��.  
  

  .TuMV, CaMV, BWYV, Brassica napus :هاي كليديواژه

  

  مقدمه

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

 �*.	*/�0	% 1� 2�34� &��&�5  &� ,6 378 9�4�� %

,�2	� #� 
��� �$%& 1�*	" &*-�� �; *� �
 �&��-"* &�78 

�*� �&-� �"*4 . �-�=� *� ���8>? % ,*A/ "*-
 �&�� �$%&

B�&�� &�2C D%� D*E� &� *	�4 "� � FAO, 1999)(.  &�

F,�2	�  �G
�� &*-G5� &� *� ,*G��H ,*G4�I/IK  �L&�

�& 3
��2� MN4 �	2G7-� � �&�) F1"&%*78 9�*
&*�6

>OPP .(1&*�-�  % 3-�-8 �Q*8 &� ���8 #4%2	% 1*Q

 3-�Q� ��RS� 3-�8�0	% 1�  T%2	% �	��U % �
&��

 V�G��#� 
���
"*4 ���W6 �& ���8 �*-H �� �	� "� 98 �

X� 9G
 T%2	% 94 ,*-�2Y-Z�"�� �  [�8 Y-Z�"�� F[\�


1�&" % ]H [A� "� [\�
1�*RGC� % �	2� �	2� �	�

T%2	% *Q � &*�
 9�#6	 ��)Lathan et al., 2003.(  

 [\�
 Y-Z�"�� T%2	%(Turnip mosaic virus, 

TuMV)  ��/ 9� ^��G�Potyvirus  ����
*5 %

Potyviridae %2	% "�T*Q1 ���W6  �2-� '_�RS� ����8

 ,*-Z*`-�U&*�
 9� #� �%& (Walsh & Jenner, 2002) .

 ]C��;Pa ��/ "� 9G
 9
�H9  ��Q �+4 9G
(Myzus 

persicae)  [�8 #��� 9G
 %)Brevicoryne brassica (

'&�L 9� *	*B*
 (Non-persistent)  ]EG�� �& T%2	% �	�

#�  ���8(Fereras & Moreno, 2009; Hollings & 

Brunt, 1981) . �*-H &� T%2	% �	� 9� #H��W6 [Zbc

 �-W�� *	 % ]H ]-d7� D�c F�
& VC�� ]�*
 ���8
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 ������ ����� �� ����� 

 

eb$ *Q ��-8%2U % ��2�0B 1#� 
*� 1�&��� &� 98 �

#� 
������*
 9� 2f�� �1  ��2H ��RS� ]�*8(Stavlone 

et al., 1998) . ,*G4� "� T%2	% �	� &*� �-G��
 ,�2	� &�

 g&��H T&*h
� (Izadpanah, 1982) . �`4 �*-H "�

i
  ��"� �
 g&��H ,*A�L� (Bahar et al., 1985) .

#H��W6 �-�j�Q  "� ���8 �*-H &� [\�
 Y-Z�"�� T%2	%

,*G4�*Q1 ,�2A� % ,�&�
"*� FT&*h  ��
 g&��H

34�(Shahraeen et al., 2003) . 

]H [�8 Y-Z�"�� T%2	%(Cauliflower mosaic 

virus, CaMV)  ��/ 9� ^��G�Caulimovirus  %

 ����
*5Caulimoviridae ��c "� #d	 9� �" '&*�5 ]�

 ����
*5 '_�RS�Brassicasae #� 
*� k��	 � T%2	%


- �l4�� �����1 "� 9
�H *Q 19G
  �+4 9G
 9��/ "�

 ��Q)M. persicae ( ]EG�� *	*B*
 g%& 9�#� �
� 

)Hollings & Brunt, 1981 .( #�8 �
& "� ���W6 ,*Q*-H

 *A
6 &� &m� �-W�� % #Q��H ,��-� % �
&��&�52�&�n 9� 

#� �Q*8 #A/�� ]�*C ��*	 .� �Q*8 9� ��RS� ,��-

 �-� ]H [�8 V�G�� D*C&� &� �0	%Io  *�po  �L&�

 34� ��
 g&��H(Sutic et al., 1999; Shepherd, 

1981) . 9� ���W6 ,*Q*-H &�CaMV "� #�%*�G� 9���� F

 1�&" �+4 ��
*� [Zbc(chlorosis) Y-Z�"�� F(mosaic) F

 #�
%& q2+H&(vein clearing) q2� #�d
�� F(leaf 

deformation)  �
& "� ,�
*�"*� %(stunting)  �*f	�

#� ��2H (Shepherd, 1981) .W%�-% &*� �	T%2CaMV 

� &�	,�2 r&��� "�  g&��H ,*A�L� ,*G4� &� ]H [�!
� 

)&*A� % ,�&*s�Q F>OKp( .� ,6 "� �B	% �	"� T%2 r&��� 

���! ,*G4�*Q1 ,�2A� % ,�&�
"*� FT&*h �
 g&��H �

34� (Shahraeen et al., 2003) . 

�2$ 1�&" T%2	%#  ��C&��\U(Beet western 

yellows virus, BWYV)  ��/ 9� ^��G�Polerovirus 

 ����
*5 %Luteoviridae  t-4% #
*��-� 9���� *�#� 
*�� .

 "� #�-4% 9���� l4�� ��C&��\U #�2$ 1�&" T%2	%

9G
 *Q  ]EG��#� �
 ��Q �+4 9G
 *�� �(Myzus 

persicae)  ]C*
% 9! ���� T%2	% �	� 1�&*8	 9� �& T%2

*B g%&	$ % *-us� 2-21  ]EG��#� ��! (Stevens et al., 

2008) . 9���� T%2	% �	� l4�� ��
 ���W6 ,*Q*-H

 �-W�� �& [Zbc "� #�-4%#� ���! ,�
 ���� % ��2C F

 9-
*;q2� F*Q  ,�
 3�4 % #H���d
q2� *Q F���W6 1

 #.W���8H��W6 [Zbc "�#  9��	% �	T%2 � 34(Stevens 

et al., 2008). � ,�2	� &�	% �	T%2  1���8 r&��� "�

,*G4�*Q1 ,*H��2Q % ,�2A� F,�&�
"*� FT&*h F,*f
" 

34� ��
 g&��H(Shahraeen et al., 2003) . 4&2�# 

*-W�2G4� 3W*	� ���8 r&���1 �2$ v��/#F #H��W6  o?/o %

 �*4 &�Ioo>  %oP/o%  �*4 &�IooI 1�2�  T%2	%

BWYV ��� ,*7
 �&34� �  )Coutts, 2006.(  

#H��W6 #4&2����8 r&��� #4%2	% 1*Q1 ,*G4� *Q 1

 ���� ,*7
 ,*H��2Q % T&*h F,�2A� F,�&�
"*� F,*f
"

 "� 98 34�pP> �&�� 9
��
1 bc	H��W6 [# %	4%2# 

t�/ &%61 � &� ��
	 �,*G4� *Q ?p/>?%  9�BWYV F

a/>I%  9�CaMV  %O/a% 9� TuMV ���� ���W6 �
�

)Shahraeen et al., 2003.( B ��8�2T%2	% *Q &� ���8 1

,*G4�  9! ��� ,*7
 #�2$ ,*f	*�&w6Ko% 9
��
 *Q  9�

�
��� ���W6 ]H [�8 Y-Z�"�� T%2	% (Sahandi et al., 

2004) . #H��W6 3-�x% #4&2�9
��
 *Q 1t�/ &%6 1

��*�G4� *� T&*h ,*G4� 1���8 r&��� "� ��
  ,��"6 "�

98 ��� ,*7
 ��	_� yo%  "�9
��
 *Q �&��1 H��W6# �z�9� D 

BWYV  %CaMV  %>o% 9
��
 *Q  9�TuMV  ���W6

�
��� (Kamran et al., 2004). �-H��W6 ,��#  ��
 Dbc�

&� �Q%0B*Q1 	 T*4� 2� ��
 �*9
��
 &��2�1  "�

9
��
 *Q1 �&��1  [Zbc#� 
*� ��!�2B ���Q� ,*7
 % �

%T%2	 *Q  ^n*�� &�9�W*N� �&�� 
#� 
*� 9� 9/�� *� F�

 % ,*G��H ,*G4� &� ���8 378 2	" MN4 t	24 �	��h�

 �c*�� 1��Q % v6 ]-W� 9� #4%2	% 1*Q 1&*�-� 3-�Q�

2� �	� ]C*
 '�27; r�-
 1�T%2	% *Q (Sadeghi, 

2003)F � D*f
� "� e�Q	 �Q%0B � ^-C� ��8�2B 9�W*N�

T%2	% *Q1  9G
 [A�X��2  r&������!  ,*G��H ,*G4� &�

#� 
*��.  

  

  ها مواد و روش

����� ��� ��	
��  

 ,���c 9� ,*G��H ,*G4� 1���8 r&��� "� �	�"*� #n

[A� 2� &�78 1���8 ����8�-W�� ,*G4� �	 &�]Rh *Q 1

�*4 #c�&"  1*Q)>OPy  %>OPP ( r��f� &�Koo  9
��




   ���!"�#$ %&'
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'&�L 9� �2$ 9EN�� 94 "� #h�*R�#C2
 F# / %���# 

 ,*G��H ,*G4�)]s
 > (�&�� 9!1 �2
	�C� l-�# 

�%*�G�#  F��G�Qt�/ &%61 �� F�
	 2Q &� 9! '&�L �

4&2� �&�� 9EN��#  �� 9c&�� 2Q "� % v*�G
� 9c&�� ��

�2H 3
��2� 9
��
	� . &�{�� 9�t�/ &%61 9
��
 *Q  �B

 F9c&�� ]5�� 9� �%&% "�'&�L 9� "	!��.#  % 3!2; 9�

*AU 2Q 9�L*h 2G� &	 9
��
 | "� F�
 3
��2�t�/ &%61 

9
��
 *Q �/ % r&��� e�2n� &�1 *Q1 W� 9� v6- &�}; ]

�- % ,bC*
 2G7V�c *Q1  "2Q&����51 ��6 ]�c 9� . "�

]�*
 9
��
 2Q q2� *Q1 *AG
�#	� F-
*# Z*B %-�#  &� 9���

 9
*H��/ &�n 9� #
��	*
 1*Q 9�-8t�/ &%6 9� % 1

�
 ]EG�� �*.7	*�"6 . 9�Q9��� *Q 19
��
 &��2� ��
 1

 &��%�	 ]� #Q��H 9�;2� ��n &� % ���9
��
 &��2� 1

 ]S�t�/ &%6 3+~ 1�*c2-$ [Zbc 9
�H2Q ��/% % 1

�	�2H.  

  

  
1�� � 2 3
4� �56�� ��!7�
 ��!"
 �� 
��8 958 ;�!<�  

  


�������� �����  

� �-�7 #H��W69
��
 *Q 1t�/ &%6 9� ��
 1

T%2	% *Q�"�� 1 1�&" F]H [�8 Y-Z�2$#  % ��C&��\U

��-W� 9h2n%� �	%�
*4 g%& 9� [\�
 Y-Z�"��(Double 

Antibody Sandwich DAS-ELISA) g%& ^�*N� 

 #�-L��(Clarck & Adams, 1977) "� ��*�G4� *�  3C&

>:Ioo #G
6 1�*�  #L*RG5� 1*QA�- "� ��
 9 382


DSMZ )Y	��7
�2��,*�W6 (3h2H D*f
� .7� 2Q &� |�*E

YQ*U 94 H �&*Rc *� #��� �Q*
 ,���c 9�-4 �* F[W*

3+u� �Q*
 ,���c 9� YQ*U Y	 �&*Rc *� H-% ���W6 �* 

�&*Rc 2h*� *� YQ*U Y	  12-H(Blank) �
 2B . 9�

 9
��
 2Q �&*Rc F�	*�"6 &�2d� &�{��&�n 9� h�*R�# 

�
 9G�	& YQ*U %� &� .��
 �*f	� �
& 2--\� ,��-� 

 9�-�" ��*� &�'*��h ]-�h%2G-
 (Merck) ��� ��n &� 

?op  2G��
*
9�-4% 9� �*.G4�  ,��5 ��	_�(ELISA-

reader)  ���Anthos 2020 )*-W*G	� 35*4 ( ���
*B 2Q

"&� �&�� 9E-C�	�*# 3h2H &�2C .*�"6	�2� �1 9�Q1 

9
��
 *Q I  *�? �
 &�2s� &*�. 

 �	����	RNA ��  

2$ 1�&" T%2	% 9� ���W6 ,*Q*-H "� *� ��C&��\U #�

��
 V-L�� g%& "� ��*�G4�(de Miranda et al., 

1995) �
 D*f
� . &�{�� �	� 9�p/o  �"*� q2� 3h*� D2H

 &� ��
 1&��A.
 *	yo �  '"� Y�8 *� T�-��4 9/&�

 �b�*8 t	*�'&�L 9�  v�-�%2d-� 9� % ��6 &� &��BI 



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

 

 ,6 9� % �
 ]EG�� 12G-W #�-�> #�-�  2h*� 2G-W

��2�G4� ) ]�*
 [	�4 '*G4�>/o �-4� F&_�� 

 Y-�&�d46>/o  &_��p/p pH:%  "_��4p/> (% 9h*x�

�
 ����� 2h*� *� #��5 9� % �	�2H . ,��-� 9� �`4

 D2h%2�8 ��
 ��*�6 ����� D�4 Y	 3+�
 9� ��
*��� %

9h*x� 1%*��  �d�&% "� ��*�G4� *� 9E-C� ��B '�� 9� %

�
 �����. �`4  '�� 9�>o E-C� &� 9Kooo  &� &%�

 1*�� &� % 9E-C�? �
 �	2.
*-� T�-��4 9/&� . �`4

 % ��
 ]EG�� 1�	�/ v�-�%2d-� 9� #	%& "*hP % %> %

 i-�2� 9� [f; "�PEG 6000 [	�4 �	2�8 %  ����� 9�

% �
 9h*x� 9� �`4  '��>p  &� 9E-C�>?ooo  &� &%�

 1*�� % 9E-C�? �
 �	2.
*-� T�-��4 9/&� . 1%& 2�

�4&�6 34� 9� v ��?oo 2h*� 2G-W%2d-� ) ]�*
�	2� 

HCl >/o  F&_��>o #�-� &_��EDTAF I %SDS  %po 

[	�4 �	2�8 &_�� #�-� (�
 9h*x� . ����� 9� �`4

 1%*�� ,��-� 9� ��hIoo  D2h%2�8 % ]�h 2G-W%2d-�

 '�� 9� % �
 9h*x�>o �
 D*f
� �	2.
*-� 9E-C� .B� 

,6 "� RNA ��
*�� l4�� ]!  % [	�4 '*G4�O  &_��

 % �
 ���� v�4& ��
*�� *� ���6 34� 9� v�4&yo %

�
 �7G�
 .3	*A
 &� &� v�4& Io  v6 2G-W%2d-�

 *� ��
 &*�-�DEPC ),�2	� F,�*�-4 382
 ( ]; F�


 1*�� &� ��*�G4� ,*�" *� ]L*; ���S�yo �  9/&�

�
 1&��A.
 T�-��4.  

 ���� � ���!� ��	
�� ��"� #$�	�cDNA  

 #�*	�& 1�2�RNA F#4%2	%  3h& 2H"*$6

)Forward� (3�ATGAATACGGTCGTGGGTAG �

�5 %  37H2� 2H"*$6 #W���)Riverse (  

3�CCAGCTATCGATGAAGAACCATTG ��5  2�

 T*4� #W��� 9	��/BWYV-fl1 &� ��/�� NCBI 

(Accession No: BWYV-fl1 X13063)  #W��� 9-;*
 "�

3�*�; �B �-��%2B ����8��& ,� ��
 ��*�G4� *� #7


9�*
2� "�primer3  #;�2n4 3!2
 l4�� %- ,�*�

),�2	� ( 9G5*4�
�
 . [f; &� ��!�%p/? �-W%2s- 2G

 ]�*
>p �- D2H%2sRNA % Io ����d-B  2H"*$6

T�d��  1*�� &�a?  '�� 9� T�-��4 9/&�p  9E-C�

 ,�2! 9h*x� *� �`4 % "*$6mM>o  �-����!�
 #�!%"�

12� '*��h(dNTPs)6 F [	�
"*��8�
�+	& ��
&��"*�F   

M-MuLV RT %  *� ��
 &*�-� v6DEPC *A
 [f;#	 

 9�>o �
 ��
*4& 2G-W%2d-� 9� %Ko  &� 9E-C�?I  9/&�

 2�d	*4��2� �*.G4� &� T�-��4),*�W6 Fe&%��B� ( &�2C

3h2H.  

#$�	� %��&�� �'(  �	���)* �	(PCR)  

��!�%  [f; &�Io  2G-W%2s-�]�*
 p/I 

2G-W%2d-� ��RS� "� RTF >o  F2H"*$6 2Q "� ����s-BI 

#�-� [	�-�� �	2�! &_��)MgCl2( FI  2h*� 2G-W%2s-�

 ��!�%x>o )500 mM KCl, Tris-HCl ) 9G	�-4�

?/P(( Fp/> #�-� &_��)dNTPs( % FIp/>  [	�
6 �;�%

#�B "�2�)Taq Polymerase) (,�2	� F,�*�-4 ( &� %

 e&%��B� 2�s	*4��2� �*.G4�(Eppendorf gradient, 

Germany) �
 D*f
�.  

9G
24�% 1*�� &� 9-W%� 1"*4ap  T�-��4 9/&�

'�� 9� %� 3h2H '&�L 9E-C�.  �`4OO  ]�*
 952U

9G
24�% 1*�� &� 1"*4ap  '�� 9� FT�-��4 9/&�

Oo 9-
*~ 1*�� &� �.W� 9G
& 9� *Q2H"*$6 �*R�� kK> 

9/&� '�� 9� FT�-��4 1Oo 9-
*~& g2G�H k 9G


 1*�� &� �	�/yI  '�� 9� T�-��4 9/&�yo  9-
*~

 1*�� &� #	*A
 g2G�H ,*	*B &� % ��
 D*f
�yI 

9/&��
 D*f
� 9E-C� ��B '�� 9� T�-��4 1.  

��� '(� �'���  

���� h�*R� �b�*! �2n iW*C &� *Q# �&6 *�	 �

&�G!*h	*� ]  &�G!*h 94A )4&2� �&�� 9EN��#( FB 

)�"-c�&" �# ( %C )	%T%2 *Q1 4&2� �&��# (D2
 *�  &��h�

MSTATC �2�1 c�&" �*4 %�# >OPy  %>OPP �f�	9 

�
.   

  

  ج و بحثينتا

 "�Ooo  ,*G4� V�G�� #;��
 "� ��
 3
��2� 9
��


 #c�&" �*4 &� ,*G��H)>OPy( F>P  9
��
)K% ( #G
6 9�

��C&��\U #�2$ 1�&" T%2	% 1�*�F >?  9
��
)p/?% (

� T%2	% 1�*� #G
6 9� % [\�
 Y-Z�"�P  9
��
)p/I% (

 ��	_� ,��"6 &� ]H [�8 Y-Z�"�� T%2	% 1�*� #G
6 9�

�
��� ,*7
 3+u� ��8�% . #c�&" �*4 &�)>OPP ( "�
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