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Study of the effect of irrigation and nitrogen fertilizer on sugar beet growth and 

population dynamism of Empoasca decipiens (Hom.: Cicadellidae)  

and Thrips tabaci (Thys.: Thripidae) 
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Abstract 

To study of environmental effects on sugar beet traits, population dynamism of 

Empoasca decipiens and Thrips tabaci, effects of three irrigation regimes (irrigation after 70, 

105 and 140 mm cumulative evaporation from class A pan) and three fertilizer levels (200, 

150 and 100 kg/ha net nitrogen) were evaluated in a complete randomized block design with 

4 replication. The results showed that percentage of water and protein content and dry weight 

of crop foliage were affected by irrigation regimes and fertilizer treatments and these changes 

influenced the population of the pests. Irrigation after 70 mm in comparison to 140 mm, 

increased percentage of the foliage water 78.6%, but its protein content decreased 31.1%. 

Increase of nitrogen fertilizer from 100 to 200 kg/ha, increased protein content 12.25%. The 

highest and lowest mean of the pest population were observed in 105 and 140 mm irrigation 

treatments respectively. Irrigation after 105 mm in comparison to 140 mm, increased 

population of leafhopper and thrips as much as 3.37 and 3.51 times respectively. Increase of 

nitrogen fertilizer from 100 to 200 kg/ha, increased population of leafhopper and thrips 37.5% 

and 48.66% respectively. 

Key words: Irrigation, Nitrogen fertilizer, Pest population, Sugar beet, Empoasca decipiens, 

Thrips tabaci. 
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O:�	:  O)$�3- ��:� /& �� �� ����� z�bZ- ^�� � O
�4 OM�5- ��#Z- ��2: /& `�] ���
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 RS��4 A��	�      O��{ A�� /& �;�7#$& �� ��   >��� ���8 �& .     O1 _
4�4 h�& O�V      �u� /& Ou4�� 

     �:�� w�Z#:& �;�b4 ��* O� ��1 .       ;�(�& O� ,
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    ";/ � O4���    ��u� O� O��{     RS��u4 �u�       u- ,
u$ ��� �u�  u:;�#�&      +u	� /& RuC � �   �; .���

�� O)$�3- O4�� �� �; RS��4 ;&�(4 � ��� A��	� ��90��-/�.  

�/&�:& �� ��- �; �� �&�� ^&�:& g0] "/� � >��*� �8�; ��
�  y��� /& RC ���

�� ^�Q:& ��b3- >�&;�� "�-/ �4 #��*� q,4 . ��1 �� /& ��N,- h�& O�  ��* O� O4�� 

 w�Z#:& �;�b4 �:�� ./& RCO4�� ";�1 ���]  ��� ���90��-/� O� ��:� ��2#:& � h
-/ /& ��  � ��

��)-; O0�� /& ��  &�� �� �/&�:& O:��&�� ��* O� >	lI �� �4 "/� � �:��  ��
� �� .���  ��

��)-; �  O(KI O(KI ��  .�-; �� "�� �; �Bv�1 >1�C "��; ��:���6#:�$ O��;   �&�I ;&��

 �;&; �:�� . /& RC�6�$ �/&�:& ��:� �0] "/� >M  >)G � ��
� �� . ^&�:& >��*� �8�;
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  �

�� O)$�3- "� w�*�- "/� �� ^&�:& h�& w�*�- � �0] "/� �Y#]& �
l24 /& '�&��.  

�/&�:&  ��- �� O�8�� O� ��
� ��� ���; ��* �; ��� �; ��� � O]�� h
i4��C �8�; ��
�

 ���8 ��
� ���
�� q,4 "&��; ��* ^�; O	
: �; �>��� .��� h
i4��C  ��9#$; O�
$� O� ��

�&��Q1��/&�:&  �� .�
�.  

�;&; L
�34 � O�5Q4  �&5�& ^�: /& �;�7#$& �� ��SAS�� ^�Q:&  .,(- ���8 �;  �G& ";�� �&;

 "�-/� /& 0��-/� �����	
4LSD) ,(- ���74 LI&�p �&; ( ��	#p& TK$ �;V �&�� �8�; 

h
9:�
- Ol��2- �� �;�7#$& �� .  

  

����:DE� �   

	
��	
� 3��= �� ������� ��� � ������ ���:  

)F6'��5 G�	�� HIJ ��� : /& RC ���
�� ��	
4 /& �&�� ^&�:& g0] "/� h��#0
� jk 

�
- �� L8�p �#- . /& RC ���
�� ��	
4�ck�
-   &� �&�� ^&�:& g0] "/� h��#	f �#-

 >�&;)kkk�/k<P) ( ����� .(�f ;����f q�&5�& ^&�:& g0] "/� q�&5�& >M�� "[��#
: ;

 �� �&��)kkk�/k<P) ( ����� .( ��	
4 /& �&�� ^&�:& g0] "/� h��#0
� O1 .��* O�

skk�-� >$; O� "[��#
: ^����
f  . ���
�� �Qp h��#0
� ��	
4 �; "[��#
: ;�f q�&5�&

) /& RC ���
��jk�
-  �#- (�� ^&�:& g0] "/� q�&5�& h��#0
� oM���� �& . h
,�	�

 ��	
4 �; ���
�� ��(�; q�&5�&skk ^&�:& g0] "/� q�&5�& h��#0
� oM�� "[��#
: ^����
f 

 �� �&��)kkk�/k<P) ( ����� Lx� � �.(- �N: O�   ��	
4 �; w� ";�� ��&�� O1 �$�

 /& RC ���
���U�
-  O��$ �Qp q�&5�& � �	: � ��� �/��& ��
� O� ��#- ;&; &� /&�:& �; � �

>�&; &� �&�2- h��#0
� �����	
4 h
,J �; �&�� ^&�:& �0] "/� OQ
#: . w� �Qp q��1

'- ;��3- &� ��
� ��� � R7,4 �5#,$�#� "&5
- ���
�� ��(�; ��  �,1)Hsiao, 1973;  

(Kozlowski, 1984'- q��1 �&�� ^&�:& �0] "/� OQ
#: �;  ����.  

 ��	
46UU�	#p& "[��#
: ^����
1  `�] �&Bv ;&�- �#0
� "&5
- ";�� &�&; L
%; O� ~�

                                                           
 !� Kejeldahl 
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   �

)"[��#
: ( � 5#,$�#� "&5
- q�&5�& oM�� `�] /& �&Bv �8�,M ���$ wB� q�&5�& �� �
GH4 �

�� ��	
4 h�& "���
� �; �,I��,FJ ��� �/&�:& � ;&�(4 q�&5�& >���: �; � �5#,$�#� ��)
1�4 

(Tsidale et al., 1985; Koocheki and Soltani, 1996).  
  

 K�	#)F R:���&� O�5Q4 ��&�� ^&�:& g0] "/�  h
i4��C � >��*� �8�; ��,I��,FJ�r�t  
Table 1. ANOVA of dry weight of crop foliage, water foliage  

and protein content of sugar beet, 2006. 

  **: Significant at 1% ;*: Significant at 5%; ns: Non-significant. 

  
  

 K�	#-F���C � L-�1 �&�0p R:���&� O�5Q4   .��E. decipiens   

� T. tabaci ��,I��,FJ OM�5- �; �r�t  
Table 2. ANOVA of adults and nymphs of E. decipiens  

and T. tabaci in sugar beet crop, 2006 

Ms 

T. tabaci Nymphs of E. decipiens Adults of E. decipiens df S.O.V 

12913.4** 17075.29** 2963.71** 2 Irrigation (I) 

11.79 34.2 2.318 6 Error main plot 

1507.99** 3631.18** 314.91** 2 N fertilizer (F) 

64.48** 570.68** 5.95** 4 I×F 

3.83 16.7 1.318 18 Error subplot 

22.1 19.84 14.5  CV 

**: Significant at 1% 

Ms 

Protein content Water foliage Dry weight of crop foliage df S.O.V 

282** 11130** 1224135** 2 Irrigation (I) 

7.04 68.39 9540.17 6 Error main plot 

21.45** 46.5(ns)
 3395337** 2 N fertilizer (F) 

37.16** 125.9* 376202** 4 I×F 

3.63 113.86 5064.52 18 Error subplot 

9.1 10.27 8.2  CV 
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 LM�NF �8�; ��0] "/� �� "[��#
: ;�1 � .��
�� �G&   

�,I��,FJ '�&�� ^&�:& h
i4��C � >��*�  
Fig. 1. The effect of irrigation and nitrogen fertilizer on leaf dry weight,  

water content and nitrogen percentage of sugar beet 
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 LM�-F
�� �G& /�
C RS��4 � `�Q:/ ���C � L-�1 �&�0p ;&�(4 �� "[��#
: ;�1 � .��  
Fig. 2. The effect of irrigation and nitrogen fertilizer on number of  

adult and pupa of leafhopper and onion thrips 
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 ��

>��� q�&5�& ��	
4 h�& �; �&�� ^&�:& �0] "/� &B% . ��b- q��1 _
4�4 h
	� O�

 �����	
4�; "[��#
: ;�1�VU � �UU �&�� ^&�:& �0] "/� q��1 _��- "[��#
: ^����
1 

�� .Emsaki et al. (1998) ���,FJ �; "[��#
: ;�1 ��b- q�&5�& �� O1 �:;�1 ����0- 5
:  �,I

>��� q�&5�& �&�� ^&�:& �0] "/� . � �&Bv ;&�- wB� �; 	�- q2: w� O1 �Q:� /&

& ;�&; ��
� ��� ���
�� �Qp h��#0
� ��	
4 �; "[��#
: ����� �&Bv ;&�- q�&5�& ~��	#p

) /& RC ���
���U�
-  �#- ( ���b3- �
%�4 ���� ��&Bv ;&�- wB� h��#0
� oM��

>$& ��� ����	
4 h�& �; "���
� �&�� ^&�:& �0] "/� q�&5�& � �5#,$�#� . wB� >%��$

; #p ��
� O�
$� O� `�] �&Bv ;&�- �; O� 9#l� ;&�- h�& >N�v ";�� ��� ���8 �

 ;�&; w� ";�� X�#$;(Inbar et al., 2001). ��	
4 ~&���� 6UU "&5
- h��#0
� "[��#
: ^����
1 

 h�& wB� "&5
- O#)%& � �;&; �&�I ��
� ��
#]& �; �;�1 �����	
4 ���$ O� >)l: &� �&Bv ;&�-

� `�] �; ;���- w� "&5
- O� �&Bv ;&�-;�&; 9#l .- �N: O� h�&���,�  q�&5�& �� �$�

'- wB� `�] /& �&Bv ;&�- ��#0
� �&�2- ��
� ����
�� ��(�;  ���� ��� /& � �,1

'- �&;��]�� ;�� . ���$ O� >)l: ��	
4 h�& �&�� ^&�:& �0] "/� q�&5�& "&5
- &B%

>$& �;�� �#0
� �;�1 �����	
4.  

-F6'��5 G�	��  ��O� 	P�� :&  ���
�� �G)kkk�/k<P ( �;;�f � ���
�� L��2#- �G& �

)kc��/k=P (,(- �,I��,FJ �&�� ^&�:& >��*� �8�; ��  ;�� �&;) ����� .( �8�; h��#0
�

 /& RC ���
�� �����	
4 �; �,I��,FJ �&�� ^&�:& >��*�jk � �kt�
-  �� ���; �
Z)4 �#- .

��	
4 �; "[��#
: ;�f "&5
- �

F4 h
,�	� /& RC ���
�� �ck�
-   &� �
GH4 h��#0
� �
Z)4 �#-

 ��	
4 �; � >�&; ��
� �&�� ^&�:& >��*� �8�; q�&5�& �;�kk ��#<� �; "[��#
: ^����
f 

>�&; �&�	� O� &� �&�� ^&�:& >��*� �8�; q�&5�& h��#0
� ���
�� ��(�; q�&5�&  

) Lx��.( /& RC .��
�� .����	
4 �; �U � �UV�
-   oM�� ���
�� L8&�� q��1 �
Z)4 �#-

:��* ��- O� ��
� �4 �� ���� O#�&; ��
#]& �; w� ��4 . �� ��
� w� q,4 ^�M |�&�� �;

���$ ;&�(4 � �/&�:& �;�&; ��#�� �	: � ��� �w� wB� q�&5�& '- q�&5�& "� ���  � ����

L��1&� �; ��� ��
]� w� "&5
- '- �#0
� ��  ;��(Hsiao, 1973)�  >��*� �8�; OQ
#: �; 

'- q�&5�& '�&�� ^&�:& ���� . ��� �&�� ^/� +��,- ";�� ;��3- ~��	#p&) ���
�� ��	
4 �; w�
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  �6

 /& RC�WU�
-   ��	
4 �; ;�1 � �
Z)4 �#-�UU��#<� �; "[��#
: ^����
1  ( #p O1 �� oM��

&Bv ;&�- ��2#:& � wB� �; ��5� �&�G& �9�; +),- �; �J�1 �&�

F4 ���
� "��; O� �

���$ �/&�:& � ;&�(4 q�&5�& ���� O#�&; ��:� �; w� ��
]� � ��.  

AF6'��5 G�	�� Q�R���$ 	P��  : �
GH4 >34 �,I��,FJ �&�� ^&�:& h
i4��C �8�; �

F4

 ���
��)kkk�/k<P ( �;;�f �)kkmc/k=P ("� L��2#- �&�G& �  ��)kkk�/k<P (,(-  ;�� �&;

) ����� .(; q��f ���
�� ��(�)��[� Ol��2- �;  /& RC .��
�� .��jk � �ck�
-   �#-

�
Z)4 ( ��� h
i4��C �8�; �4 �� oM���m/rm�,f &�
C q�&5�& �8�;  . �8�; h��#0
�

 /& RC ���
�� �����	
4 �; h
i4��C�kt � �ck�
-  �� ���; �#- . /& "[��#
: ;�f q�&5�&

�kk �4 skk�#<� �; "[��#
: ^����
f  h
i4��C �8�; �4 �� oM�� �st/�s���� q�&5�& �8�;  .

'- �N: O� �� h�& /&  "&5
- �� '�;;�1 /& q
� .��
�� �q��-/� .����#1�� a�K$ O,-&; �; �$�

�;�� �&B��
GH4 h
i4��C >$& . �l
%���#- � ��
� �[�%��5
� �; &� w� q2: 5
: �9�; "�223-

 $�$& "[��#
: O#l:&; �:& (Kozlowski, 1984; Lower and Orians, 2003) . � ���
�� L��2#- �&�G&

 /& RC ���
�� ��	
4 �; "[��#
: ;�f "&5
- q�&5�& Of ;&; "�0: �;;�fjk�
-   h��#0
� �#-

 >�&; h
i4��C �8�; q�&5�& �; &� �
GH4)�m/rkq�&5�& �8�;  .( �; ���
�� ��(�; q��f

 �;�f ��	
4�kk� 5
: "[��#
: ^����
f  ���$ O� >)l: &� h
i4��C �8�; q�&5�& h��#0


 �� oM�� ����	
4)Lx� �.( O� ~��	(- #��*� q,4 O1 �:�2#(- "&�90���C /& ���
l� 

- �Q,- '�&�� ^&�:& �; "[��#
: >N�v q�&5�&  ;��)Haile, 2000; Inbar et al., 2001;  

(Lower and Orians, 2003) .��� ^��(- �;�(#- ��(%�K- �; ;�1 ��b- q�&5�& O1 >$& 

&�#
: TK$ �"[��#
: � '- q�&5�& ��
� �; &� ���
$&�,
-� � ��  >N�v q�&5�& oM�� � ��;

- ��� "[��#
:  ;��(Davies et al., 2004; Davies et al., 2005) . ��� 5
: �;�(#- ��(%�K-

8�; q�&5�& �� "[��#
: ;�1 �� #��*� q,4 �
GH4 � ^�,� >
7
1 ;�)�� ^�,� O:&; h
i4��C �

 >$& ��� ^�Q:&(Isvandi et al., 2006) . ;�1 ��b- q�&5�& �� O1 ;&; "�0: ��(%�K- h�& e��#:

'- q�&5�& O:&; h
i4��C <0] q,4 |�&�� �; "[��#
:  ;�1 ��b- q�&5�& �1��* O� � ����

- ^�,� O:&; �; h
i4��C +	Q4 q�&5�& oM�� "[��#
:  ;��(Isvandi et al., 2006). L��2#- �
GH4 

 h�& �
GH4 O� ����- ~��	#p& ���� h
i4��C �8�; OQ
#: �; � ��
� �[�%��5
� �� �;;�1 � ���
��
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 ��

- ��
� "��; O� `�] /& �&Bv ;&�- ��2#:& �; L-&�M ���� .- �N: O�  �/&�:& O� w� O1 -�9,� �$�

 ���� ��
� ��
#]& �; ��1) /& RC ���
�� ��	
4�U- �
 �
Z)4 �#- ( ��] O� �&Bv ;&�- wB�

'- ���8 - `�] �&Bv ;&�- "&5
- �; �J�1 �&�

F4 � ;�
�  �&�G& ��� h
i4��C �; �:&�4

�;�&�- �; � ���� O#�&; ��#0
�   `�] �&Bv ;&�- >�;��3- O1) ��	
4�UU � �VU ^����
1 

��#<� �; "[��#
: (- ���
�� "&5
- �; �

F4 ;�&; ;��� 4 oM�� ��
� .[�%��5
� �; �

F4 �� �:&�

+
$� �&�

F4 ;�� ��� h
i4��C "&5
- �; �4 .Lower and Orians (2003) �� &� ;�1 � w� L��2#- �G& �

 �
� ��
� '��
	
� ��)
1�4 � ���Marshall Salix sericea �w� O1 �:;�	: ����0- � �:;�1 $��� 

"� L��2#- �G& � `�] �&Bv ;&�- &�M ��h

(4 L- ��,,1  O� �,#l� �
� ��� "[��#
: >N�v �; �&

���*  ��	
4 �� OM�5- >
��� �; O1 :���
� /& '<0] ��	
4 >34 "���
� �; ��� "[��#
: O1

 ��� "[��#
: >N�v q�&5�& oM�� `�] �&Bv ;&�- q�&5�& � ;�� �#0
� �:;�� �;�1 ��� w�I�v

�� ����	
4 O	� �; .Mansurifar et al. (2005) �&�

F4 �� &� "[��#
: ;�)	1 � <0] q,4 �
GH4 �

h
i4��C 7
1 � 	1  �; <0] q,4 O1 �:;�1 ����0- � �:;�1 $��� ��� ��� �; ���3- ���

0��� O�p�- � 0��� O�p�-! ��� h
i4��C q�&5�& oM�� "[��#
: ;�1 "&5
- q�&5�& � 0�&/ 
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