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Greenhouse evaluation of sugar beet germplasm for curly top resistance 
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Table 1. Curly top disease severity index (DSI) in 50 accessions of sugar beet germplasm 

inoculated with  beet curly top virus 

7% ��(3*�
 �	

%
D*	
g  
SD 

%
D*	
 g8�1 

��	�
�  
Mean DSI 

�	�1 =�  
Accession 

number 

7% ��(3*�
 �	

%
D*	
g  
SD 

%
D*	
 g8�1 

��	�
�  
Mean DSI 

�	�1 =�  
Accession 

number 

±1 2.55 11873-58 ±0.7 2.05 9536-53 

±0.52  2.8 11879-58 ±0.5 3.8 9548-54 

±0.74  3.3 11953-58 ±0.69 1.85 9549-54 

±0.92  3 11957-58 0.75± 2.9 9559-54 

±0.62  3 11962-58 0.46± 1.7 9578-54 

±0.5  2.15 12476-59 0.67± 3.05 9602-54 

±0.85  2.55 12477-59 0.6± 2.05 10119-55 

±0.5  2.35 12479-59 0.67± 2.65 11082-56 

±0.58  2.7 12684-60 0.63± 2.9 11099-56 

±0.48  2.05 12685-60 0.64± 3.25 11118-56 

±0.6 2.55  12692-60 0.87± 2.4 11576-57 

±0.77  3.05 12695-60 0.7± 3 11577-57 

±0.62  1.5 13687-62 0.53± 3.75 11578-57 

±0.62  1.65 13691-62 0.9± 2.9 11583-57 

±0.5 1.65 16396-66 0.76± 3.4 11588-57 

±0.58 3.05 16397-66 0.59± 3.25 11589-57 
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±0.68 3.35 16399-66 0.78± 2.2 11592-57 

±0.93  2.4 16400-66 0.58±  2.8 11600-57 

±1  2.05 16401-66 0.87± 1.95 11601-57 

±0.34  1.35 16402-66 0.79± 1.9 11602-57 

±0.66  2.25 16403-66 0.79± 2.35 11603-57 

±0.68  3.25 16785-66 0.93± 2 11604-57 

±0.92  1.25 F-20511 1.2± 2.3 11613-57 

±0.42  2.75 7233 0.8± 2.3 11616-57 

±0.77  1.55 F-20510 0.83± 2.1 11687-57 

  

    V� �� (K�: �2"?
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M1  [ln   �	% <"3*     #�	
� L*�   ��+-. j	�     	� �+,BCTV          H"�(W� (W�� =&(�& [,	* �(9*� ���  � 


K���LM.  
Fig. 1. Method of sugar beet seedling inoculation with beet curly top virus using caged leafhopper vector. 

  

  
  

 [M1�n
#
� j�	�
� �
Z
! �T�U ��+-.  !"� L��  �	% =	b] �+,  *	/�� 0��(1 �2 <�1 L*�  
Fig. 2. Typical symptoms of beet curly top in a  susceptible sugar beet plant inoculated experimentally. 
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 [M1pn hi	1 g
�  ���� ��2"�* ��	�
� 8�1 �2 j2"?
� & �k� ��� �� �	�1 =� ��+-. ��� �+,.   
Fig. 4. Relationship between disease severity index and recovery in fifty  accessions of sugar beet 

germplasm. 

  
  [M1on      hi	1 g
�  ���� ��2"�*    ��	W�
� 8�W1  �2 LWDK\
* <�&2 & �k   �W��� ��� �� �	�W1 =� 

�+, ��+-..   
Fig. 4. Relationship between sugar beet disease index and latent period in 50 accessions of sugar beet 

germplasm. 
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Table 2. Mean severity index (DIS) and length of latent period  in 50 accessions of  sugar beet 

germplasm inoculated with  beet curly top virus  

  )روز(دوره نهفتگي

Latent period 

(days)  

  هفتگي8 شاخص

DSI at 8 

weeks post 

inoculation  

  شاخص 

   هفتگي4

DSI at 4 

weeks post 

inoculation  

  ررس شما

Accession 

number  

  )روز(دوره نهفتگي 

Latent period 

(days) 

  هفتگي8شاخص 

DSI at 8 weeks 

post inoculation  

   هفتگي4شاخص 

DSI at 4 weeks 

post inoculation 

  رس شمار

Accession 

number  

7 2.2 2.9 11873-58 10 1.3 2.8 9536-53 

6 2.1 3.5 11879-58 9 3.9 3.7 9548-54 

9 3 3.6 11953-58 14 1.5 2.2 9549-54  

8 3 3 11957-58 14 2.5 3.3 9559-54 

11 2.3 3.7 11962-58 11 1.7 1.7 9578-54 

8 2 2.3 12476-59 12 3 3.1 9602-54 

12 2.5 2.6 12477-59 14 2 2.1 10119-55 

7 2 2.7 12479-59 8 2.3 3 11082-56 

9  2.2 3.2 12684-60 7 2.4 3.4 11099-56 

8  1.9 2.2 12685-60 8 3 3.5 11118-56 

9  2 3.1 12692-60 11 2.1 2.7 11576-57 
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12  2.6 3.5 

 
12695-60 

 
10 2.6 3.4  

 
11577-

57 
 
12  1.3 1.7 

 
13687-62 

 
8 3.8 3.7 

 
11578-

57 
 
10  1.4 1.9 

 
13691-62 

 
7 2.6 3.2 

 
11583-

57 
 
11 1.6 1.7 

 
16396-66 

 
9 3.3 3.5 

 
11588-

57 
 
7 2.7 3.4 

 
16397-66 

 
8 2.7 3.8 

 
11589-

57 
 
8 3 3.7 

 
16399-66 

 
14 2.2 2.2 

 
11592-

57 
 
8 2.1 2.7 

 
16400-66 

 
10 2.6 3 

 
11600-

57 
 
10 2.1 2 

 
16401-66 

 
6 1.9 2 

 
11601-

57 
 
12 1.4 1.3 

 
16402-66 

 
10 1.7 2.1 

 
11602-

57 
 
7 2 2.5 

 
16403-66 

 
10  2.2 2.5 

 
11603-

57 
 
9 2.8 3.7 

 
16785-66 

 
12 2 2 

 
11604-

57 
 
11 1.2 1.3 

 
F-20511 

 
12 2.1 2.5 

 
11613-

57 
 
8 1.9 3.6 

 
7233 

 
7 2.3 2.3 

 
11616-

57 
 
7 1.4 1.7 

 
F-20510 

 
15 2 2.2 

 
11687-

57 
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Table 4. Summary of disease severity index (DSI) and latent period of 10  accessions of  

sugar beet germplasm at four and eight weeks post inoculation with BCTV 

 

                 8�1 hi	1

�
�j�	  
DSI 

    

 LDK\
*)�&�(  
Latent period (days) 

7% ��(3*�
�	 

SD 

%
D*	
g  
Mean 

LDK\� $B�  
Eight weeks 

LDK\� �	
.  
Four weeks 

�	�1 =�  
Accession number 

 
9 ±0.5 3.8 3.9 3.7 9548-54 

8 ±0.53 3.75 3.8 3.7 11578-57 

9 ±0.76 3.4 3.3 3.5 11588-57 

8 ±0.68 3.35 3 3.7 16399-66 

12 ±0.62 1.5 1.3 1.7 13687-62 

10 ±0.62 1.65 1.4 1.9  13691-62 

11 ±0.5 1.65 1.6 1.7 16396-66 

12 ±0.34 1.35 1.4 1.3 16402-66 

11 ±0.92 1.25 1.2 1.3 F-20511 

7 ±0.77 1.55 1.4 1.7  F-20510 

  

       X�;
% ���(� & 	C�(%R �� =&(�& ��	�
� 8�1      h/B% �	,��  *"� g��       ����(W1 �2  W: �1

   �	,��  :     �� Q
� �*�(�� =	b]FP   �5�2  ��	�
� 8�1  �% X	B*    ��*2�2  ��	W�
� 8�1   �	W,�� 

   �� [�3K%�   	� �  ��* �&	9! �5�2  2(: . �+, �5�2 & `"63% 2(C��U �I
7% �	,��  	W� �!�2��&
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3% 0��(1 `(K+:  *	/�� 0��(1  �� ��(> X	C%� & $�� (!��	�
� 8�1  	W�  b�	'% �2 

�% (K�:  U�;% 0��(1 �1	�.     "W�  W� `	W]  W� 	W! �   j�(W� wW�K/%  BCTV   W5"!
 <�W1 w  

)Stenger & McMahon 1997  ( &Q�	%�R (D�2 �	��;% ��     W*	/�� �	W�    $W�� gW�� ��  �2  W:

   �  U�;% 0��(1 
42   `	�K]� [ ��	�
� 8�1     �"�  � [,	* ^(9*�      8&	\! =&(�& w�K/% �	�
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% & g
W7%  �"W� V� 	� �� ��	���� X�"!

2�2 �	9*�) MacFarlane & Bennett 1968(.  

  `&��on           =� 2"?
� & �DK\
* <�&2 ���	�
� 8�1 hi	1 g
� �DKb?�� t��(�    �	��	�1

�+,��+-. ���� ��� �2 ���(� 2�"%  
Table 4. Coefficient of correlation between disease severity index (DSI), recovery and latent 

period in 50 accesions of sugar beet gemplasm 

Recovery Latent period  DSI    

  1 DSI  

 1 -0.304 Latent period 

1 -0.238 0.262 Recovery 

  

      =	b] ��	1 �2 2��"%  
�:�2 y
'3! g���2JE��       & ��2(� <��	B% ��	�
� V
Z
! �T�U 
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  � �T�U �"
�     !"� �� �x7� �2 ��	�
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