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

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

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

  

���	� ��� �!�� "#$%&� �	��' ()
������*��+, 	-�# .� (/ ��0�	1�� 2	�	� "#�� �3  

  � �! "� #$#
% &'()�*� $+,*� � *�+��-�� ��$� �
�� .�/0� ��.()�* 1&�2 3���(,� � ��4-5 �67-� �8�� 1&�2 � 9:#
��9 ��;()�* *�3� <=�� �

� �>�$?#- @>�$�! ()�*
9:# AB� ���
� ��9-C�$ ����9:# "D�&< �
� ��9
�� .�/0�&(E 9:# >�<3�� �
�$# � F3&<� ���9-3���(, G� �

� �>�$?#- @>�$H! ()�*
� ��$� ���
I&J&�.#&� J&# ��.()�* ���#�K) L=4� �
� �
��3���(, 1&�2 ��;()�* �� KM 5���< �
N � �>��$�->�$  

)��#-�* P-Q��: �����  �����# @-60 P-F$ :$
# �S��( 

45�"#  

 >&#&# UVB< C�$-�)Tobacco streak virus( W?< 3� .- C�$-� X-$# "� � �*&� 2��3 �Y&Z:< [$B< ���  \<�2 >�&�2  "])�&� ;+^&]�   ��]�

Q�� ��� F��/� �
)* _�+B< `�9) �* �-&� . � C�$-� X-� "� QKD) �&(, b�	� �* �-&� G-�� 1�c�� A�,�� �A��d0 X-� �*$
ef#     �-&]� $]� >� J�]	+8�

 ��-3�� ")�B�� U-�$� �*��. "� A��d0    "]-��� ��]	
# �* �]� \-�&+,�� %J�c �* �*�Z# g=<�, L$M ��&4    C�$]-� ��]�) "]-���     � F�]< ��-&]� ��]�

>�*$;��+�� ( �-&� 1�c�� �)���� �>�<�� �b&+, �$
<� �/<�
�-� (�� 1�')� ��$.# "� �* . "]#&� �*&J� ��Ke� ��$�        3� �*��+]�� �]� W
9+]D< ��/]-Y� >&]<3� 3� �]�

+)� ")�D	� ��h 1$�  ��TSV �$
')3 A�,�� � $-� 4�Z+ �̂ ���$�3�7� 3� �*��+�� �� 3�$	
�0 ���� �*��+�� C� .   "]-��� *�* >�]() G-�]+)    C�$]-� ��]�

"� �N< �&M "#&� i��#�� A��, j2�� ���* �$� *��N# A��, ��� ��  � k=7 *��N# A��,   �)�]� WJ�]� ��� .   ����* /]
) 1�]c�� $
ef]#�N<  l^�]�$� ��*   ��]�

k=7 *��N# ��$� *��N# � "#&� i��#�� ���� WJ��"#&� $# >3� � � �)*&� �� .+	,l^�� ����# >�/
< X-$ k=7 >�/
< � ���� ���    "])&	) "]� QK]D) ���� 

X-$+(
� � /<�
�-� Wc� �* ���� >� �� �-*$� ����(< b&+, � $
<� 1�c�� �* .           � F�]< "]-��� �* 3� $+](
� �-&]� "]-��� U]�&# ��]� *�]'-� W]-=2 ��]�

*&� >�*$;��+�� . 3� ,�8 G-�+)$
ef# �N< "-��� ��*  1�c�� � C�$-� ���$� k=7 *&� �-&� ����. 

"6�� 7#��8 7	9: k=7 ���� ��-&� �")�B��  >&#&# UVB< C�$-�)TSV.(  

  
Effect of Tobacco streak virus on in different soybean cultivars in greenhouse conditions 

 

S. SHAMELI
1
, F. RAKHSHANDEHROO

2
����, M. R. SAFARNEJAD

3
 and S. S. RAMEZANPOOR

4
 

1 and 2. PhD. student & Assistant Professor, Respectively; Department of Plant Protection, College of Agriculture Sciences and Food 

Industries, Science and Research Branch, Islamic Azad university, Tehran, Iran; 3. Associate Professor, Department of Plant virology, 

Iranian Research Institute of Plant Protection, Agricultural Research, Education and Extension Organization (AREEO), Tehran, Iran;  

4. Associate Professor, Faculty of plant production, Gorgan University of Agricultrul Sceince and Natural Resources, Gogan, Iran 
 

Abstract 

Tobacco streak virus is one of the most important destructive viruse of crops, and reported as a causal agent of soybean bud blight in 

different region of world. In this study, the response of soybean cultivars, that were common in the north of Iran, was evaluated to TSV and 

the possible effect of virus on soybean, under greenhouse conditions. This research was carried out in two way factorial arrangement on a 

CRD (completely randomized design) with virus isolates (soybean, mungbean and sunflower isolates) and soybean cultivars (Williams, 

Amir, Katol, Saman, Sari) as treatments in 3 replications. Plants were tested for TSV infection by DAS-ELISA method with specific 

polyclonal antibody, and polymerase chain reaction (PCR) with specific designed primer. Results showed that viral isolates significantly 

reduced the plant length, number of nodes, and number of healthy pods. Cultivars had significant effect on growth indices: plant length, 

number of nodes, number of pod and fresh weight, too. The lowest differences in growth indices and podding in compare of control group 

observed in Williams cultivar whereas the highest seen in Amir and Katol cultivars. The symptoms caused by soybean isolate were more 

severe than mungbean and sunflower isolates. Results indicated significant effect of viral isolates and soybean cultivars on podding. 

Key words: Greenhouse, podding, soybean, Tobacco streak virus (TSV). 
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�#�$]0 3� ](B� $]
�.# ��$� TSV  �$]��   ��]Ke�

�*&J� *$� �*��+���- .< 3�>�
 �>���
 ���*� +) "]'
   �* Q]K�<

Y� >&<3���/-  *��N#� �$� "#&��   [�]B+)� Wc� $� ]�� . W]-=2 

*�'-� ��� �* "#&� �� � Qc� �C�$- Q��� �* ���  ��]
� 3� 

q- "+�� n0 3� "-�<  ])3  �]#  "]�8$<  ��
]��  q]-I&J&-/
� 

]]��$� ]]��. �3��]])� �$]]
� ����#i "#&�� *��]]N# ��$]]� �N#*� 

=7k ��]]� $]]� "#&�� >3� q]](^ � $]]# "]]#&� �]]� �* "�8$< 

��
��� &-/
�&J�-I 1�')� ��.  

"2�#�� 7��� �2� K%& � �� ���� 	9 :"#&�    "])�B�� 3� �]�

"� � \9+�< ��;(-�<3� "�  �-*$� X-3&# J�+
'-* ��3�$# "�
��

)>3� $# .(��$� X

N# >3� �q(^ "#&�  �]� �* >�� �w  "]��* 

C&
D��  ��< "�H� Q2��  ��+�$���$c� np�  q(^ >3�

"#&� �� "K��:< *$��- .>3� $# � q(^  "]#&�  ��]�  "]-�<  ])3 

���  �]�  "])&	)  ��]�   �$]� ���]��   �9< W]c� $]� "]D-  �]-*$�  

)Poorter and De Jong, 1999.(  

"2�#II�� 7�II�� LIIM�> NIIO�� P���IIQR� 	II97 ���II�� :

�3��)� �$
� Q��7 � C�$]-  �* 1�]c��  _]�+B<  �-&]�  U]�&# 

Y� >&<3��/-  1�')��� .r$� ��� )�
<  "#&� $�q-  "+�� n]0 

3� "-�< )3 �� F�� ��/-Y� 9+D<W
    1$]� ]+)� 3� �*��+�� �� �

")�D	� ��h �� C�$-�  TSV    /]<�*� � ��=]E F�� "]-�0 $�

    Q]�$� ��$]c >&]<3� *�&<)Clark and Adams, 1977 .( Q]c� 

+)� 1$� � �&')�, Q]
  $]�  C�]��  \].#�$0  Q,$]�  ��)3�]� 

)������&- &�n
- (�:z��  $]�)�*  "]+�$�  �]�.  ���]Z2  �$]
� 

")&	)  QKD) "� ��� "���  ���]Z2 $��� �* � �$]
   �]�H/� pH= 

1�')� �� .�?+)� "�8$< �*- u# Q?� �$

 q��h v)�  ���� 

<�
 )���0 s$c 1$�\
���$+
  ���D�)PNPP ( �*�� <�
 J$+
 

�� \8 �$+D�&�$��� .J�;h ��&) q��h �� $� C���  $]

u# 

v)� q��h  �]�  �]�  �*��+]�� 3�  ��;+]�*  �/]-Y�  >�&]^  �]�*�&- 

b�<�ww EL � �* b&M �&< Hwx �3��)� �$
� � ��  "]�&#  "]� 

>�/
< [6� ���� ���< ")�+�� [6� q��h  ��]�  �*&]J�  �]� 

�*��+�� 3� b&<$� X+3SD X

N# ��. �$��   "])&	)$�S   ��$].#

�� "+�$� $�) �*.  

S��
���RNA   "	I�� T8 :   � ��]-*� Q]?�  3� >�]�
	M�

"#&� �* C�$-� �&|8  ���"-�< )3 ��$B+�� ����RNA   \,

   Q]
, 3� �*��+]�� ��)Qiagen, Germany(RNase Plant Mini Kit 

�� 1�')� . >�/
< ww �
<    5-�]< �3� �* ��]
� Q��� 3� 1$�

       \]8�$< ��)3�]� Q,$]� \	NJ��&+]�* �]� m��]V< � �� *$^

�-*$� 1�')� ��$B+�� .RNA  �* ��]� ��$B+���w   $]+
J�$.
<

 3� ���2 [�RNase  ��<* �* � b&�:<�w!  "��*C&
D�� 

 ����?;)��. 

 L&	II�DNA U$II8�� � TII 4� "�II�V�2 7� 2��II ��Q  

)RT-PCR( :Q^��DNA   \]	.<)cDNA (   "B]D) >&]<3� �*

 ��*$� 3� �*��+�� �� C&.N< RNA��	
#  �� ���DNaseI W-/)� �
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MmuLV  C�$-� +(�$� 4�Z+^�$�3�7� � 3�+�<$� Q,$�

   �]� 1�]')� ��)3�]� Q,$� \	NJ��&+�* mKM .cDNA   "+^�]�

   ]]0 A�],�� �* &]];J� >�&]�2 "]]� ��]�  ]�  �*��+]]�� *�&]]< ��  

Q�$� ��$c .0 A�,�� �    -�]?) W]'8 �* ���x   $]+
J�$.
<  

       m]
9:# X]-� ��$]� ��]� ]8�$M ��]�$�3�7� 3� �*��+]�� ��  

 Q]]]]��)AGTCCAGACCATCCATCCAAC (�$� �]]]]( Q

)TGGTGGCATCAAGGGAGCT ( Q]]�$� 1�]]')� . A�]],��

�$
')3  +	Dc "� `&�$< .
+)I "9V�< $
�.# Q?� 3�$	
�0 ��

   1�]]')� C�$]]-� ]]�
�#�$0 A]]�&0 3�]]�� .  1�]]')� Q]]?�

     $��]� � �]4�* q]- 3���]�� bI 3� 9�� 3�&��$+.J�TBE 1X 

�� �*��+��.  

7�	�A 7	9Y�Z	�A :��&4 "� A-�<3�  �*�Z# g=<�, L$M

    C�$]-� "]-��� ��]	
# �* �� \-�&+,�� %J�c �*) �*�   ��$]�

  >�*$;��]+�� � F�]< ��-&� 3� ��� �3����� "-��� (  1�]c�� �

 �-&�) �*x   ���]� � >�<�]� �b&+, �$
<� �/<�
�-� ��$� ( �*� 

�* ���$.# � ��9
9:# /,$< ")�B�� F3&<� 3���(,� �  5���<

KMN
 Q�$� 1�')� �>�+D�� >�+�� ./
J�)� �*�* ��  ��  3� �*��+]��

 >&]]<3�"]]-/'# �:# �\]]
 n)�]]-��� �*  "]]�$M)ANOVA(�  �

�9<"D- <X
;)�
 ��� �9< �"D-  ���� ��$� ����   >&]<3�LSD  �*

	M� �V�>��
 x 1$) 3� �*��+�� �� �4�*  ��/]�� SPSS16   1�]')�

��.  

  

V���� � [.�  

-����� 1�c�� 1��9< "� ���	
� �� .- 3� X
J��  ��<��]c� 

�* X

N# � [�B+)� %���< ��$� 2��3 1�c��  Q��,< ����. 

")&	) ��� ��-&� F�< � >�*$;��+�� o&.(< "� TSV  i��/< 3�

>�+�� ��� >�+D�� � >���)3�< 5	� ���� �)��   >*&]� QK�< �

�*&J� >� �*  �� ���*��+��  3�+)� �*�� �0 b�)&�, 4�Z+^� 

�$]]�� TSV Y� >&]]<3� �*�/]]- ��]]Ke� �]]-*$� .lJ�]]^ �3�]]� 

.-I&J&
� "-��� �� ��� ���
   q	�]�Chenopodium quinoa 

 �$]]]� � �]]]� 1�]]]')�� ���]]]?;)� �.# �$]]]
 �C�$]]]- 3�  

Nicotiana benthamiana � Datura stramonium �*��+�� �-*$� .

�* $�,� "#&� ��� "-�< )3 ��� �� "-���  �-&]�   W]-=2  3�$]�, 

 w!� 3�� n0 3� "-�< )3 ����(<  �]� . X
]�t	�  �* $+](
� 

"#&� �� 3�$�, �q
	+D
� ;J&#&,� � ��� 3�$.) q
	+D
� 

�*�'- *$��- .�* �X- 9:#m
  W]c�  /<�]
�-�   =2 ���]) "]� W]- 

� 3�$.)q
	+D
  ��*�* >�() . ��]� =2 W]- � *�]'-   ��]��* 

&��- U�&# �* "-��� F�< � >�*$;��+�� ��� 3� $+	,"- &��- 

*&]]� .$]]� �]]+) C�]]��G- )1974(Ghanekar and Schwenk   �

Almeida et al. (2005) "-��� ���  _�+B<TSV #���+< W-=2 

< *�'-� �-&� �* �� �-�	) �", �� G-�+) m
9:# ${�8  Q]9��V< 

Q��*. G-�+) >&<3� �/-Y� >�() *�*  ",�w  �4�*")&	)  ��]� 

"-�< )3    �]� ��]�TSV   � "]� �*&]J� C�$]-  �])*&� . >&]<3� 3�  

RT-PCR   3� �*��+]�� �� ��]�$�3�7�  ]4�Z+^� TSV  Q]?� 

�*&J� ��Ke�  �*��+���� .  3� �*��+]�� �]� $�3�]7�  ]4�Z+^� 

C�$-� "NVc ��  b&M "���� Q��  3����$� 1�	# "-��� ��  �*

A�,�� RT-PCR   J�]8 �* �]<� Q�* "�  � "], X]-   �* "]NVc

")&	) ��� ���� �.# WJ��$
 �(). 

 �	I��� U$8�� ��	�2��  : n].2  \]	NJ� x   &]� W]c��-   �]�

#�
 ���  ��]��  ����]�+<    "]� QK]D)TSV    �]-*$� ]��$�

) b����   �� .(  "]-��� $]e� ����<� ���/
J�)� C��� $�   ��]�

"#&� i��#�� $� C�$-�        WJ�]� k=]7 *��]N# ��$]� *��]N# ��]�

)wx/w<P (  b=+]^� ����* � 1$��� k=7 *��N# �)w /w<P (

�N< �* J�]8�* *&� �   >3� �q](^ >3� ��� "],   � $]#OD 

�N<  *&K) ��*)wx/w> P .(   ��]� $],� ��
4&Z^ 1�	# $� Wc�

"#&� q(^ >3� � WJ�� k=7 *��N# /� "�    ]�N< $]e� �]�  ��*

 Q]]��*)w /w<P .(  �W]]c� � "]]-��� \]]��9+< $]]e� ]]��$� �*

�N< k=+^� k=7 *��N# �* ��*    ����](< b=+]^� ����* ���

� �) b���  .(  

���� \	+��� : ���� Wc�"-�< )3     � �-&]� "]-��� �]� ���

 *�* >�]() 1�c�� $-�� "� QKD) �� i��#�� A��, X-$+(
� F�< .

"-���  i��#�� A��, j2�� 1�c�� 1�	# �* ��$-� _�+B< ���

"#&� �)�-*$� ���� ")&	) "� QKD) �� .  1�]c�� �* i��#�� A��,

 $
<�)"-��� "� $� (���� � ) F�]< � �-&� "-��� (  � b&]+,�
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� ����� ���<=> �� ����� ��	
�� ���� �� 	��� ���
� �	��� 7#$� ���

 >�<��)�-&� "-��� (�N< *&���* ."#&� i��#�� A��,   U]�&# ��

 1�c�� "	� �* �-&� "-���) /<�]
�-� /� "� (    "])&	) "]� QK]D)

�N< ���� *&� ��* ."-�< )3 "-���    �* ]��$-� _]�+B< ���

�N< ����# ���� � >�<�� 1�c�� "#&� i��#�� $� ���*  *�'-� ��

*&	) ) \.� .(  

  

  
 T4II�!] "]]-�<  �&]],TSV  /<�]]
�-� 1�]]c�� �*)a,b,c,d ( b&]]+, �

)e,f,g,h.(a   �e "#&�  �WJ�� ���� ���b  �f  "]#&�      "]-��� "]� �*&]J� ��]�

 ��-&�c  �g "#&�    �F�]< "]-��� "� �*&J� ���d  �h  "]#&�     "]� �*&]J� ��]�

>�*$;��+�� "-���.  
Fig. 1. Symptoms associated with the TSV inoculation on 

Williams (a,b,c,d) and Katol (e,f,g,h) cultivars.( a, e) healthy 

control, (b, f) samples infected with soybean isolate of TSV, (c, g) 

samples infected with mung bean isolate of TSV,(d, h) samples 

infected with sunflower isolate of TSV. 
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� ���* Q��* *&�� �� . �*

 ", �� ����(< >�<�� Wc� �* �$� *��N# X-$+(
� �-&� "-���

QKD) �N< k=+^� b&+, Wc� "�   "]� QKD) J� Q���) ���*

]]�N< ���]]�# 1�]]c�� $-�]]� ��* *&]]� . � F�]]< "]]-��� �* �*

 ����(< >�<�� Wc� �* �$� *��N# X-$+(
� /
) >�*$;��+�� ]�� .

 1�c�� "	��* �-&� "-���)/<�
�-� /� "� ( ]�N< A��,  �* ��*

*&	) *�'-� �� ���� ")&	) "� QKD) �$� *��N#. 

D� �Y=+^� �>��/
< �*&J� Q���� $���	
� \<�2 i&) "� "+

       3�$]� #��]�+< W]-=2 �]� �>�]�/
< �I&]J&-/
� �* ��� *�'-�

<  ��,)Agrios, 2005 .(X-� "� "�&# ��  s�]^ W-=2 ",TSV 

"#&� ;J&#&, �-&� �*  � ��r$� 3�$.)  ��   Q]�� ��]� >�&�2

 3� \4�8 G-�+)"-�< )3  �� �-&� _�+B< 1�c��TSV A��, � �

"#&� �* �$� � i��#��  $;)�
� �)�&# < ���$
ef#  �*&J�TSV  �*

  �]��� �-&]� 1�c�� )Jain et al., 2005; Sivaprasad et al., 2010; 

Bhaskara Reddy et al., 2012.( # ��$� "h$��f �
-$
ef#  *�d) $�

�* �&,6< C�$-� 3� 4�Z+^�     "]� 3�]
) �-&]� _�+B< 1�c��

< �
	.# ��9
9:# ����. 

<=> _Z	� 7	9 :&� �* k=7 *��N#"#  �- W]?<3�  X-$]# 

&2�\< �/�A]]-� $.�	2*  �*&��� �Q� .���]]	
� \]]<�&2  � �3

< �2�D<�) U-�$� k=7 Q
�
, � *��N# $� ��)�&#    WJ�]� ��]�

"#&�  ��$
ef# ����* A��, �� >� � �)��6; . >�]	�   �&]M  �* "],

 ���	]� b��� �      1�]c�� Q]�� ��]� �]
c "]-�<  ])3    �]� ��]�

"-��� �C�$-� _�+B< ���    *��&]< %]�7� �*   *��]N# $]�) 3�

k=7 ")&	) �� WJ�� ���    ���]� ��]�  ]�N< ���]�# ����*  ��*

�)*&��N< *��&< ^$� �* A��, X-� "h$�� � *&K) ��* .  1�]	#

 1�c��"-�< )3 "-��� �� ���   F�]< � �-&� ���)    W]c� /]� "]�

 >�<��"-�< )3  F�]< "-��� �� ��� (  ]�N< A��],   *��]N# ��*

k=7  ���� ")&	) "� QKD) WJ�� ���  �]� ����](< .  "]-���

 >�*$;��+��$
ef#   k=]7 *��]N# A��, $� �$+	,   � Q]��* �]� 

�N< A��, k=7 *��N# ��*   ����](< 1�c�� "	� �* WJ�� ���

�().  "]-���    C�$]-� ��]� ����* $
ef]#  ]�N<    *��]N# $]� ��*

k=7   1�]c�� �<� �)*&� WJ�� ��� $
ef]#  ]�N<    *��]N# $]� ���*

k=7  *�'-� WJ�� ��� �)*&	�))  ���	]� b��]� �.(   X-$+](
�

k=7 *��N# �� ����(< ���� /<�
�-� Wc� �* WJ�� ���.  

<=>  T4�#� � ��'#� 7	9)`=�&� 7����( : "]-�<  ])3 

U-�$� �* �-&� _�+B< 1�c�� �* C�$-�   *�]'-� %K� ")�B��

k=7   1$��]� � C��) ��� ]�     �* ��]� *�]'-� b=+]^� �]<� �

k=7  ����# N
KM U-�$� �* b=+^� �� ��Q��* ."-���  ���

 1�c�� � C�$-�$
ef# �N< ��*� k=7 *��N# $�   � 1$��]� ���

 ��+]��* \.��� )   ���	]� b��]�  .( $
ef]# ��   �* �-&]� "]-�
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k=7 *��N# A-�/��  QKD) _�+B< 1�c�� �* b=+^� ����* ���

�N< /<�
�-� Wc� "� *&� ��* . 1�c�� 1�	#"-�< )3   "]-��� �� ���

 �-&�)"� /<�
�-� Wc� /� ( ]�N< k=+^� ����*   *��]N# �* ��*

k=7   �])*&� ���]� ��$� �� b=+^� ����* ��� . �*  *�&]< �*

;��+�� � F�< "-���   ]�N< k=+]^� 1�]c�� ^$� �* �>�*$  ��*

�� ����(< ���� "� QKD) . >�<�� � $
<� Wc�"-�< )3  $� �� ���

�N< ����# ����* "-��� "�  �)*&� ���� �� ���*)wx/w <P .(  

K%& � �� �2�: 3� >3� "D-�9<      1�]c�� 3� q]- $]� $]#

"-�< )3 "-��� �� ���  �_�+B< ����N< ����#  ����(< ���*

 �<� �()$
ef# "-��� �N< *��&< $+(
� �* _�+B< 1�c�� $� ��  ��*

*&� .  ���]�# 1�c�� $-�� �/<�
�-� Wc� /� "� ]�N<   A��], ��*

>3� ")&	) "� QKD) �� $# �)*�* >�() ���� ��� . 1�c�� X
� �*

>3� X-$+	, ���$� *�&<  b&+, Wc� �* $#"-�<  ])3    �]� ��]�

 "-�����(< �-&� ����.  /
) X
99:< G-�+) C��� $�"-�<  ])3 

< C�$-�     "])&	) $]# >3� A��], �* �])�&#    �]��� $e&]< �]� 

)Rabedeaux et al., 2005; Kazinczi et al., 2006; Kollmann  

et al., 2007.( "�J&< 3� .- q(^ >3�  ��$� �* �4� ���

l^�� < >���
� ���� ���  �]��� .   g�]KJ�7 �/-��]	
� \]<�&2  

"�  \
J* $
ef]#        /+�]�&+� >�/]
< A��], � ��]
� �I&J&+
]� $]�

]]<    "]]#&� q]](^ >3� A��]], %K]]� �]]�)�&#  �]]�)&]]��  

)Azizi and Shamsbakhsh, 2014; Vinodkumar et al., 2017.(  

�N< A��, j2�� �-&� "-��� G-�+) C���$� ��*   q](^ >3�

   ���]� "])&	) "� QKD) ���� � b&+, �$
<� 1�c�� �* ]�� . �*

$-*�9<  ]�N< k=+^� �_�+B< 1�c�� X
� �* q(^ >3�  ���*

Q���).  

 abB ��Y��)OD( : ���9< X-$+(
�OD   � b&]+, Wc� �*

�3��)� /<�
�-� Wc� �* X-$+	,   �]-*$� �$]
� .   � 1�]c�� <�]	#

"-���  ]�N< k=+^� ����* ���� ��$� "� QKD) ��  �])*&� ���*. 

�N< $e� Wc� i&)  >�/
<$� ��*OD Q��*  $e� � "-��� �<� \��9+<

 "-��� � Wc�$
ef# �N< >�/
< $� ���*OD   Q���)) \.��.(  

   "]� C�$]-� ])3 "-�< �A��d0 X-� G-�+) C���$�   �&]M
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Fig. 2. Comparisons of mean absorbance values between different isolates and cultivars. 
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Table 1. Mean squares and significance levels of soybean growth parameters in the counter effect of inoculation with TSV isolates and 

different cultivars 

Treatment 

(degree of freedom) 

Parameter 

source 

Plant 

length 

Number of 

node 

Disorder 

pod 

Normal 

pod 

Fresh 

weight 

Dry 

weight 

Absorbance at 

405 nm 

Isolate Mean square 282.3 7.47 26.9 29.5 17.7 528.5 0.02 

(2) P value 0.045* 0.012* 0.0** 0.016* 0.7 0.058 0.004 

cultivars Mean square 2514.1 17.7 7.02 8.81 558.4 231.4 0.018 

(4) P value 0.0** 0.0** 0.002** 0.25 0.0** 0.27 0.002** 

Isolate×cultivars Mean square 102.6 3.77 3.17 3.71 93.9 132.4 0.003 

(8) P value 0.31 0.03* 0.03* 0.7 0.14 0.6 0.4 

(30) Error 82.2 1.47 1.27 6.22 54.9 169 0.003 

         *, ** Significant at the 0.05 and 0.01 probability levels, respectively 

  

 `�#B)] $
ef#  ")�����"-��� l^�� $� 1�c�� � C�$-� ��� -&� ���� ����.  
Table 2. The effects of isolates and cultivars on soybean growth parameters separately. 

  Plant length 
Number of 

node 

Disorder 

pod 

Normal 

pod 

Fresh 

weight 
Dry weight 

Absorbance 

at 405 nm 

Isolate 

Soybean 82.4±18.5 b 8.87±1.8b 5.67±1.9a 7.9±2.2b 80±9.8a 50.3±14.2b 0.73±0.1a 

Mung bean 83.7±21.6b 10.2±2.2a 3.2±1.3b 9.5±2.6ab 81.7±12.6a 58.3±13.8ab 0.69±0.06a 

Sunflower 90.5±11.9a 9.93±1.5a 3.35±1.2b 10.7±2.6a 82±8.7a 62.2±10.6a 0.71±0.07a 

cultivars 

Will 93.1±4.8a 8.33±0.9c 2.67±1.1b 9.1±2.9a 75.1±3.6c 51.4±5.4a 0.63±0.03c 

Amir 98.1±9.5a 9.44±2.5bc 4.56±2.2a 8±3.5a 92.5±8.9a 57.7±19.9ab 0.72±0.08ab 

Katol 78.8±14.8b 10±1.3b 5±1.93a 9.9±2.3a 73.2±9.1c 55.2±17.2ab 0.78±0.09a 

Saman 98.3±5.1a 11.9±0.9a 4.11±1.3ab 9.2±1.9a 85.3±7.6ab 65.1±6.7a 0.72±0.05ab 

Sari 59.2±11.1c 8.67±1.2c 4.33±1.8ab 10.7±2.1a 80±8.4bc 55.4±11.5ab 0.7±0.05b 

        k�$8 o$+(< "� �N< 1�2 ����# �N< ��* ���K
<.                                                            Same letters are not significantly different  

  

 1�c�� $-�� C�$-� "� QKD)$
ef#  1�c�� ���+�$-60 �$+(
�

k=7 �* b=+^� b&+, � $
<�   �])*�* >�]() �$+(
� ���� .  $]e�

c� \��9+<"-��� � W �N< $e� /
) C�$-� ���    *��]N# $]� ���*

k=7 < ", Q��* b=+^� ����* ���     "]� �� "]'
+) X]-� >�&#

*$	�$� A��d0 W?< G-�+) 3� .- >�&�2.\��c $,�  Q]��  "], 

$� C��� �����(< "2�/< �� �* mM��<  _]�+B<   �/]
) >�+]�� 

Wc� /<�
�-� b=+^� �* k=7 ���� �$+	, QKD) "� $-�� 1�c�� 

>�() < *�* . � �&) U-�$� ", *&	) "�&# "+.) X-� "- �-�� "+KJ�

Q(, < \<�&2 ^$� �}$� $e "#&� ���   "])�B�� �* �-&� ���

< X-� � Q�� �4� X
<3 3� ����+<  J�	+8� \-Y* 3� �)�&#

 X-�$���� ���� N
KM U-�$� �� b=+^� W-=2 \<�, ��KV)� 1�2

13Y  Q��Q?� ��$� A9) m
c*TSV  � b=+]^� "{��2 �* 

W
	Z# \<�, �$
� �$# A�,�� X-� 1�c�� �* U-�$� N
KM � �* 

"2�/< ��$� **$� .# "+�6� �*f< �&) ", *&� ��� �
-  �)�&#

 -�/-��	
� >�&# � $
�.# >�/
< �*TSV  �-&� _�+B< 1�c�� �*

$
ef#  ���� ��6�)Vinodkumar et al., 2017.(  
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Table 3. The effects of cultivars and inoculation with TSV on soybean growth parameters comparing with the control treatment. 

Control Sunflower Mung bean Soybean Cultivar Parameter 

98.3±7.7A 94.3±4.04Aa 93.3±4.5Aab 91.6±7.02Aa Will 

Plant length 
118±3.6A 97.3±14.2Ba 98.3±7.6Ba 98.7±10Ba Amir 
95±3.6A 88.7±5.1ABa 76.7±22.5ABb 71±9.6Bb Katol 
106.7±6.1A 99.3±6.03ABa 100±5Aab 95.7±5.1Ba Saman 
74.3±10.06A 72.7±4.6Ab 50±5Bc 55±5Bc Sari 
9.3±0.6A 8.7±0.6Ab 8.3±1.1Ac 8±1Ab Will 

Number of node 
13.7±0.6A 8.7±2.1Bb 12±1.7Aab 7.7±1.5Bb Amir 
13±0A 10.7±0.6Bab 9.7±2.1Bbc 9.7±1.1Bab Katol 
13±1A 11.7±0.6ABa 12.7±0.6ABa 11.3±1.1Ba Saman 
11.7±0.6A 10±1Bab 8.3±0.6Cc 7.7±0.6Cb Sari 
1±1A 2.33±0.6Ab 2.67±1.1Aa 3±1.7Ab Will 

Disorder pod 
1.33±1.2C 3±1Bb 3.33±0.6Ba 7.3±0.6Aa Amir 
1.67±1.5B 4±1Bab 4±2Ba 7±1Aa Katol 
0.7±0.6B 3.33±0.6Ab 3.67±0.6Aa 5.3±1.5Aa Saman 
1±1B 5±1Aa 2.33±1.5Ba 5.7±0.6Aa Sari 
19.7±1.5A 12.3±0.6Ba 8.7±2.5Ca 6.3±0.6Ca Will 

Normal pod 
17.7±3.2A 8.3±4.7Ba 7.7±4.9Ba 8±1.7Ba Amir 
13.7±1.1A 11.3±0.6ABa 10±2Ba 8.3±3.06Ba Katol 
13±1.7A 10±2ABa 10±1ABa 7.7±2.07Ba Saman 
15.7±3.1A 11.7±2.1ABa 11±1Ba 9.3±2.9Ba Sari 
77.7±2.5A 75.7±4.5Ab 73.7±3.1Ab 76±4.4Abc Will 

Fresh weight 
126±11.5A 91.7±7.6Ba 98.3±12.6Ba 87.7±3.7Ba Amir 
137.3±3.1A 78.3±5.6Bab 74.3±8.5Bb 67±11.4Bc Katol 
103±6.2A 78.7±10.5Bab 88.3±3Bab 89±3.6Ba Saman 
121.6±10.1A 85.7±7.1Bab 74±10.8Bb 80.3±3.2Bab Sari 
57.7±2.1A 54.3±9.3Aa 51±1.7Aa 49±2Aa Will 

Dry weight 
79±8.5A 64.3±15.04ABa 67±26.9ABa 42±7.9Ba Amir 
92±6.2A 67.3±3.2ABa 52.3±9.7ABa 46±26.9Ba Katol 
75.3±4.5A 63.3±8.3Aa 66.3±8.Aa 65.7±6.1Aa Saman 
77±5.5A 61.7±16.04Ba 54.7±9.6Ba 50±8.6Ba Sari 

            k�$8 r�/� "D-�9< ��&4 "� k�$8� 9�� qh&, "D-�9< ��&4 "� �*&	2 Q��.  

            k�$8 o$+(< "� �N< 1�2 ����# �N<��* �* �V� x �4�* < ����. 

            Capital letters indicated to the horizontally comparisons and small letters indicated to the vertically comparisions 

            Means with the same letters are not significantly different by the least significant difference test (P < 0.05).  
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