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Abstract 
In order to investigate the effect of different nutrition systems (chemical, organic, chemical+organic, and control) on quantitative and 
qualitative characteristics of sugar beet in various planting methods (direct planting, potting, and transplanting), an experiment has been 
conducted as split plot in randomized complete block design with three replicates between 2016 and 2018 in a field, 75 km northwest of 
Sabzevar. The results show that in the first year, the highest root yield (84.34tha-1) has been obtained from the potting method and 
chemical along with organic fertilizer application. In the second year, the highest yield (82.96tha-1) belongs to the chemical and 
organic fertilizer treatment in transplanting method. In both years, the highest sugar content has been obtained from control treatment 
and direct planting, with transplanting method having the highest sugar yield in both years (13.29 and 14.44 tha-1, respectively). 
Transplanting and potting method have had more root impurities than direct cultivation. Among nutrition systems, the highest root 
impurities is obtained in the combination of chemical and organic treatment. Direct culture and control produce the highest alkalinity 
index. Overall, despite the increase in root impurities in transplanting or potting along with chemical with organic treatment, these 
treatments produce the highest sugar yield. Accordingly, chemical and organic fertilization along with transplanting could be 
recommended to produce the highest root and sugar yield. 
 
Keywords: Integrated fertilizer management, root impurities, sugar yield, transplanting culture. 
 

 



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

  

 ����23 �  ���	
1 �  ���
1400 

60

 

 

1����� .  

�	/��	!0 �B
 76 8U�Ab� �I6�7 ��$I ) c
,�6���6 

��d	9 �� �%�� 
- 4N� ��$I �6 �1 ��&�� �B% �1 ���1 1�61 

)Draycott, 2008( .M���6 M��6�: ��e� 4N� ?��/ �N`�� 

�1 23- �	/��	!0 �1 M6�
6 1�61 .�� 
`�� 
� �&��B3: ��� 

��:6 �1 T
6 M���6 76 c
 ]�= ) 7��� ��' �U�� �	/��	!0 76 

]�= #�f
1 �1�.��6 76 \)� ��� T
Jf
�` �6�� 23- ) 

��&�� T
6 ��Ab� J^�g 2�$�6 2�6 .23- 
� h/�� T
6 

���+ 76 2�$�6 ����� �1�
7 �61��:�� 2�6 .�� T
6 #1�`) 


� ?�&1 4� ����7 �����' �d� 76 M�%JO� �� �i-6�g 7��� ��' 

��	+ ) �` �1 �5=�	� 
- 23- ���N� �	/��	!0 R
6� #2�6 


� ��-��= 23- �� ��:�� ��P�6 �� 1�% 
- T
6 ��6 S��- 

1�B�$I �j$- ) �.�- 6� 
� ��O�1 1�61 .2N` h@� T
6 #?B3� 

�1�.��6 76 \)� 23- ��6��+ �
 �
�3� 1��� 
`�� 

S�),k M6�+ �6�/ 
�@�+ 2�6 )Sadrabadi Haghighi et al, 

2011.(  

�1 �	/��	!0  �%� ��)1 ��= 
0��S�� ��  #�%��

� 1�B�$I
3
 � M' �	/ )J� 6J@6S
 �����
 .�B
 76 

\)� ��� S
6J@6 ��= ��)1 #�%� 23- ��6��+ �
 

�
�3� ���+ 2�6 
- ����6�� ��:�� �1 2%�- 6� 
� �,
) 

5=�	� �1� 
� 
- ?�&1 4� ���7� �'����  76 �d�M�%JO�  ��

� �i-6�g7�� �'� � 
� M' 23- �` ) ��	+��:� ����@6 6� 

M6�O` �	- )Sadrabadi Haghighi et al., 2011(. \�6J+ 

��% 2�6 5��� 23- \)� 
-4�  �	/ �9�1 ��� 76

� ) [&�:�� �	/ #[&�:M6J� � �1 1�`�� <l�6
3
 

�3� 23- \)� 
� 2O���
 de)2� ��N��  1�61

)Lotfikeyvanlo & Armin, 2017( 2�6 ��% �161 M�3� .

�3� 23- �1 
-�
  ) �B% 1�B�$I #�	/��	!0 1�B�$I

�
'��- K' ]�A� 
� ���;� 2/1 #93/3  )35/24  �9�1

S�� �� 5��� 23- 764� 1�� �	/��	!0 )Azimi, 2017( .

R
��� S�),k Zarei )2015 (M�3� 161 �3� 23-�
  �1

�5�
�
 5��� 23- ��4� 6J@6 mI��S
 � 1�B�$Ic
n�&�� 

1�+ �	/��	!0 �1 �B% 1�B�$I )�
 .4� T�	0 76 ��� 

M6J�� �B% ���&�� 23- ��6��+ 2O�� 5��� 23- 
�4� 

6J@6S
  .2%61  

1�5�I6 6 ��T
 + \�)�k ) 23- �� 
- 2�6
o��� 

�	/��	!0 6�% �1p
 ���	-  ��5��6 ) ��%M'  M��7 �1

�7 
� ;��	�T� �96� �� M6�� 2����g ?g6�� 
�&)6 

��%� 
o���+ 
� p
6�% �q�b� �	��� ��1 6� �1 p
6�% 

23- 4�5��� 
- ;`�� S��- �17�� K��q� ��1�% 76 

T�� 1�� )Kazemin Khah, 2005 .(S
6J@6 ��= ?A@ 

#�%� S��- ]�A� #� � S��- 16�d� 8�d@1 #T�`) 

M�B�6 �1�.��6 
	�N� 76 ���1�- �
��$�% 
� �,
) #
�n)���� 

2�)�5� S�� �� 
� �����$� ) 2@' ��� 
3
��6 ) ?$b� 

S�� �� 
� ��IS-�� 76 
�$` ��
6J� 23- �
�3� 

�	/��	!0 \�6J+ ��% 2�6 )Azim, 2017(.  

2
�
�� 2��1�� �1 ]�A� ���1�- �
��$�% �B
 76 

?�6�I 4N� S��- 1�B�$I 
3
� ) �	/ ���%�� )Majidi 

& Tabiehzad, 2018( .�7)��6 �1�.��6 76 \)���� 

�5�.�� 2
�
�� 16�� �
6 L �1 M����+ �I6�7 
� M6�	I c
 

\)� c
n�&�-6 �6�� S
6J@6 ��6�
�k 4������ ) 

S
6J@6 ��&�� ����� S�),k M6�+ �6�/ 
�@�+ 2�6 �1 .

�3�),k )��  [�3� �	/��	!0�% .�� ]�A� 
-�5� 

�61 1�- #JO� 1�-� � )�B
n�&�� % 1�- �� �6���
��$� 

 1)�g 6� 1�B�$I10  ��18  ]�A� 
� 2O�� �9�1

��1�-� %�
��$� �N	� 
��
 6J@6S
 ����1 )Faraji et al., 

2015(. �1 1��� ����� ���1�- �&' ) ���d� �� �$�6�@ 

�9�	I �
6 L �1 >�:��� �'���� �N% K��k �� ��%#� 

 23- �1�	/��	!0  ) s�� tq� 
- 2�6 ��% ����3�

72�
�1�� �6��6 �
6�� ) 
3
� �	/��	!0 2b� ����� 

��$�� �5�.�� � 1�-)Mn)��� +1�- �61� �1 (
�
�5� � ����$� 

��1�-� %�
��$� �#Mn)��� ���k ) �.�@4� 6J@6S
  
�%61



012-% 3�4# ��� 5*67! 892&� %
 �&+�� ��� :	;� � ;-�� "<=�"<9> �� 
-�) ��� 5*67! ?�; 

  

 ����23 �  ���	
1 �  ���
1400  
61

 2�6)Singh et al., 2010( .Faraji et al. )2015(  M�3�

� 
- ��161�����$� .�� ) JO� 1�-�5�  1�- ) JO� 1�-

)�+� 
� ��1�- �6�$�� 7���
 � �	���6�� ��.�@���7�� 


� 6� �	/��	!0���: T���� ) 76 T
6)� T
Jf
�` 

\)� ��� �
��$�% ���% .4� T�	0 M��� ��1�$� 
- �1�.��6 

76 ���1�- ��61 ) ���
7 ) 2
�
�� M'�� �1 4���� ) 

c�	B� u�.�� ����6�� �1�.��6 76 ���1�- �
��$�% 6� �1 

M����+ �@�A��k �	��� �	/��	!0 S��- ) �������k 

2�
7 �q�b� M'�� .�� 6���  .��1  

�� 6 
� 
`��T
 
-  23- 4�I6 S���	/��	!0  �1

�e� M��6�: M���6� 
� � ��P�6 ���N� 8��9�1�% ) 

����� ��N��6 ?A@ M����7 �
 ?
6)6 ��N� M�B�6 23- 

��f	�1)7 M' 6� TB$���L ���	- ) 76 ]�= �f
1 

4� ���7� 23- ���N� �� �i-6�g 7��� ��' ��	+ ) #�` 

�6��+ 23- 76 �1�.��6� �
 �3��
 ����6�� ;O� h@� T
6 

� .1�% 8lB3�7�� 6 L�
 �	/��	!0 ����6��  a��6��

 2%�- \)��
  \)�

 !� J�� 2b� ����� �6�/ 1��+ .�1 

T
6 S�),k ����� ���� ��� ����� 

 !� �� �+,
) ��� 

�j$- - )�.� �	/��	!0 % �1��� ���  23- �����

����1���� .2@�+�6�/ 

  

2 .��� � ���� �
  

T
6 S�),k �1 )1 ��� �I6�7 1396 -1395 )   

1397 -1396 �1 
I�J� �6 A�%#�  �1 h/6)75 

@6�!` ��= �� #�6)JO� M����N% ��$% �������- �
��59 

 ) 
`�128 /1
5� /�%� @6�!` v�I )�
�� 36  ) 
`�1

15 /1
5� &�$%�  _�.��6 �� )985  ��P�6 �
�1 tq� 76 ���

 .�%  

S
��7' 
� 8��9 8�-��� ��%1�: �1 ;&�/ <�= 

>������ ?��- �@1�A� �1 
� �6�B� ��P�6 �
1�+ .�����$�� 

�1�- %)#�
��$� &'#� %�
��$� +�&' ) ���% (
�M6�	I 8�- 

��96 ) \)���� 2%�-  23-)#4�5��� ��6��+ ) �
�3� (


�M6�	I 8�- �I�@ �1 ��� 
�@�+ ���% .�6�5� 1�- �
��$�% 

a��6�� 
�9�� M��7' #>�: 1�- �&' 76 1�- �L�� 

2��k ��% ) �1 \)� �5�.�� 50 �9�1 76 �� �6�- 76 

���1�- �
��$�% )75 #100  )50 ��+���- �1 ���B� 


� ;���� 1�- #��)6 8�.�@�k�� ?w
�� ) 8�.&�� 4����k ) (

�&' )2 T� �1 ���B�1�+ ]�A� (�
 .8�A�3� 1�- �L�� 

2��k ��% �1�.��61��� �1 �)�` )1( �1�)' ��% 2�6 . 

?O/ 76 �6�`6 #S
��7' 76 �� �.9 u$I 30 ����� ���� 

>�: 
I�J� 
��$� ��61�� 
�?$I :�� ) ��'�  76�+ ,
) ��� 

@�B
J� % )�
��$� d� >�:T��  �)�`) �%2 .(a��6�� 

R
��� 

JP� #>�: �6�5� 200 ��+���- �1 ���B� 1�- 

8�.�@�k�� ?w
�� ) 100 ��+���- �1 ���B� 8�.&�� 4����k 


� >�: 
@�e6 ) �� M' x���� �% .Mn)���� 
�9�� ��% J�� 


� 8��9 1�- ��)6 )150 ��+���- �1 ���B� () c
  ��� 

4� M��7 �� 2%�- ) ���)1 �/�� ����� 
� 8��9 >�� �d� 76 

T�`) ��� �)6 ) �)1 
� 
I�J� 
@�e6 �% .�6�5� ]�A� 

1�- �L�� 2��k ��% 4 T� �1 ���B� 1��. 

23- 5���4� ) � �\)� R
6� 
5q	�(# �6��+ 23-� 


� � 8��9�	� � ) 2%�-
3
 �3�) 2�&�
 
�6J: �1 (

� �1
$� 1�)�@ �)1T
 ��� 4� M��7 .���% ��P�6 

 

@�"A 1 .C�D7�! �); �E%! *�?- ����6F$ $ �� �"
.& �!G,(& 

���! �,�  #-HI�%6 %�JK F�6�-L �%+)+    .�,  M<N<!  ���  

)%(    )ppm( 

36  4  3  4 5    400  600  900  



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

  

 ����23 �  ���	
1 �  ���
1400 

62

@�"A 2 .Q&�6# R�S T�! (&�!G, �� U	V %��-30 �6#�F �%6! 

?K�
 R�S F$-"&�6 )pH( $"�&? %6W�$&W�   ���! �,�  #-HI�%6   %�JK F�6�-L 

    )dSm-1(    )%(    )ppm(  

<
� - !)�� 54/7 66/1   64/0  07/0    20  190 

 

 �123- �3��
 � � �	/��	!0 �1  4-6�� �� 
�6J:

3000 � \)� �1 ) h������ �1 
����	�  �1 2%�-?:61 

M6��+���
 76 y	`  L�- 6�61� 98  .�% ��P�6 ��.g���� 

�6��+ 23-� )�g� 60 k �9�12�  #a��30  �9�1

k�-�-2�  )10 &�k �9�12�  1��) 23- �1  �� 
����+

��1� 25 ���� 
`�1�16�+ 7)� ) 14 
`�1 �����16�+ 

 ;%��P�6  .�%#23- ?g6�� 
�6�` �7� #� � �6�5��6 ) 

�%� &)6�
 +�
o���� �� 1)�g 60  7)��1 
�6J: �w�� 

�%�$I .8�� �1��' 7��� �7 �� 
��3� 
����+T� �96� 

 ��P�6�% 6 ��T
  �1 
- 8)�.�20  M�%JO� 76 �d� 7)�

���b�%�k�  ��1�- 876 h
�� 40 �9�1 4��)76 

)Azoteam (
� �6�5� c
 ���& �1 ���B� ��P�6 �% .�����' 

�� 23� 7)� c
 ��� 
� 8��9 ���/�L ��P�6 �% .

+�
o���� �1 
�g�� S% �� 23� +��� �� 
3
�  
� �q/ 

1)�g 
c �������� �1��' ��5��6 
� 
I�J� �96� �
1�+. 

�1 \)� 23- 4�5��� �� 8�- �6�61 S% �
1� �� 


�9�@ �
1� 50 �������� ) 
�9�@ 
��� 20 �������� �� 

��= S% ��� 1�� .
�9�@ T�� )1 8�- )1 �
1� 2%�B� 

) >�����  
�9�@ 
� 4�)1 �$� 76 ����f
  
�@�+ ��� �1

� �1 ���3� .�%
$� 161�: �)1���  1��� ��� )1 �� �1

����� �7 
�T� �96�  �161 ��5��6�% 
� �3� ��5��6 76 ?O/ .

�7T� �96� ��1�-� ����1���� 5��� 23- �� 
��3�4� 

�7 
�T�  .�% 
@�e6���3� �6�� ��5��6 
� T��7 ��96 �� ?�� 

T-��	!0 76 T��7 ��	- ���% ) s�� M'�� 76 2$�/ 


/�= 6�` ) �1 ]�B% �
�� 
- �)� �
1� p��� 
o��� 

7�� ��% 1�� 
3
�
0 �	/��	!0 �1 �
7 >�: �6�/ 

�� 2@�+6 �1 .T
 ��7'S
  76 ��&�^�k �	/��	!0 � � 76

1�+ �1�.��6 M�$&' ��3- a6)�- 2-�%�
 .T
6 #4/�  

�)�5� 
� ���$� ����� �	/��	!0 �� �%�� 
- �1 
5q	� 

1��� ����� �1 tq� �d��) 23- ��1�%.  

�1 23- ��6��+ ) �
�3� �1 �� �
1� 30 1�I 


3
� 
0 �	/��	!0 �� 
�9�@ �
1� 50 �������� ) 
�9�@ 


��� 20 �������� 
��3� �� 23- 4�5��� ��P�6 �% .T�� 

8�-��� ��96 
����	� ���+��` 76 ?:6�� �����$�� 

�1�- ) ��g6� �����' �� �1�.��6 76 T-�N� ��` K' 

2��1 �% .
�9�@ �� �6�B� 76 4� J�� )1 ��� ����1 
�@�+ 

�% .�����' 
� \)� ��3� �� 
`�� 
� ���)��@ �1��' ��% �� 

�1�.��6 76 c
 
o
�1 ��96 �� 2I�� 4- ) 2
6�� u�/1 


� ���$� 8�- �� 
� 8��9 2:6�	B
 ��P�6 2@�
 k  ��)

8�- 
��+6�` 
� ���	� ��I 2�% �%) (�� �
�` 
- tq� 

8�- zl��- _�O%6 �% .�1 ��= ��)1 #�%� �����' 6���6 
� 


�9�@ �� ��N0 7)� c
 ��� 2N` M�%JO� ��� � �1 23- 

4�5��� ) �d� 76 M�%JO� �
 �6�5��6 ���3� �� 
`�� 
� 7��� 

��' ���+ 4��	� ) 
� 2.� 7)� S
6J@6 2@�
 .�
�� 8���$I 

7���1��� ���+ �� a��6 7��� ��P�6 �%.  

�1 ��f	� �+���� c
 h������ 
3
� 76 p�) �� 

8�- 2%61�� �% ) 2N` ����� �+,
) ��� -�.� 


��$� �� 
� ��f3
��7' 

JP� �.�- 2-�% 8�5�5b� ) 

8���: �I6�7 �	/��	!0 M��6�: ��e� ?5�	� �% .


3
��� 6���6 
���= ?��- 
��% ��% ) yk 76 #T
7�� 76 

M' �� ��$: 
�N� ) �1 ])�{ |�A�� 2b� p
6�% 

1�$P�6 ��6�Nf� �% .�6�� 

JP� �.�- �� 
��$� #��$: 



012-% 3�4# ��� 5*67! 892&� %
 �&+�� ��� :	;� � ;-�� "<=�"<9> �� 
-�) ��� 5*67! ?�; 

  

 ����23 �  ���	
1 �  ���
1400  
63

M' 6� �1 ���1 20 
`�1 �����16�+  76 yk ) �161 �6�/

}��:  76 #1�$P�6 2&�g 76 M�%�� 
��$� 26 $: ��+�� 

 ��177 ���� ���& 8���6 K�� �
���/ �1 MJ$� 
��
� ) 


� 8�� 
� 
5�/1 x���� �
1�+ .yk 76 ��5��6 x���� 
� 

��/ #�@�9 2��% �&U7 ?9�g �� 11�+ 
- �6�� 

�76��6 ���+ �+,
) ��� �.�- �1�.��61��� �6�/ +2@� .�1 

2��% #
�9�g �9�1 �	/ 
� \)� ���$
�lk p��� 

��f��1 ��$
��-�� ) ���32ATC-RHB 2:�� ��3- 

T�0(# 4
�� ) 4����k 
� \)� @�4� ������@ ) ���

M410 2:�� ��3- (M����f�6 � )Mn)��� 
� ��~�  \)�

�' 1�I� U��� ��f��1 76 �1�.��6 �� )�J
  ���3016-D 

2:�� ��3- M����f�6( �76��6���+ �%.  

�� A&�:�� 2��L 
� 
`��� ��� ���k4� (K)# ��4
 

(Na) ) �Mn)���  ��~�(N)# �e;
 �/2�^�� �
 &�B&'
�� 

(ALK) 6��� �	O� �� 
��$� ��� 
q�6� )1(  
O��b� �%

)Abdollahiannoghab et al., 2005(. 

 
q�6�)1(                                    ALK=
N

NaK   

�6�5� �	/ #al� a��6�� �6�5� #4����k 4
�� ) 

Mn)���� ��~� p���  
q�6�)2( 
�  ��' 2�1

)Abdollahiannoghab et al., 2005.(  

 
q�6�)2         (0.12(K+Na)+0.24N+0.48 al� �	/= 

) � �	/ 1�B�$I �6�5�J� �= 76u
 
q�6� )3(  1�)'��

.�%  

 
q�6�)3     (                    .� �B%) �	/ 1�B�$I =��(  

� 1�B�$I
3
 × [&�: �	/ �9�1  

1�B�$I 
3
� ) �6��6 �
6�� �d� 76 ] g ��6 


�%�g �6 �1 tq� 10 h������ 
O��b� ���%.  

yk 76 h$`�)'� �-�
 �161#�� JP�

 ) �b��? �161�� 

��� 76 �1�.��6 �� ���' �6J@6�  SAS (Ver 9.1)  �% ��P�6) 

�5�
8�� ��f���T ��2�@�b� \)� a��6  ��%LSD
1 

��P�6 ) ��� 76 �1�.��6 �� ���61�$�  �6J@6EXCEL  .�% 4��


� &1?� 	d�� ) ��� ��6 M1���61�161�� �$�
S �161 ��3� 

2�6JP� (

 �b� )?� �161�� �6�� �� ��� 
� 8��9 


��+6�` ��P�6 �%.  

  

3 .����� � ��   

3 .1 .�!�	"# �$��  

 1�B�$I 
3
� �1 ��� �)6 �
 ��= �	d���61 S�� �� 76 

��� �)1 S
��7' #1�� 76�
 � ��� M' �1
 )�,
 � �1
$� 

��1 #�)6� ��+ �)1 ��� 
� 2O�� 6�� 6�� ) ���  �%�

�161) 1�� ���I��� ��	!0 ��3� �161 M�3� ����6 .(R
��� 

M�3� 161 
- 1�B�$I �
 ��= ����� �	d���61 2b� ����� 

������� 

 !� �6�/ 2@�+ ) �1 �� )1 #��� ���� 

��11�- �5�.�� �i-6�g 1�B�$I 6� ��&�� 1�-  ?B%)1.( 
Mooleki et al. (2004) ?�&1 S
6J@6 1�B�$I �1 ��11�- 

�5�.�� 6� �%�� 76 25��q� S�� �� T�� Mn)���� ?��/ 

a���1 >�: �� ���7��� ���+ ����61  �1 
- 2�6 �5�d� )

6)6?
 � 
- �%� ��)17�� 6 L�
 �kT�
 � #2�6Mn)��� 

��d�� % 1�- 76�
��$� T���� �� 1�% �d� ?g6�� �1 )� 


� �%�  �)6�� 2�I�	
6�@ ��d�� ��b� 76 M�%�  1�-

�61#� �U�= M��7 8�� �� K `���� 
�616 �����
 .

1�`) 16�� �&' �1 >�: mI�� �7����� 
���' Mn)���� 

�1 ��= ��)1 �%� ���+ ) ;O� 1�ON� 1�B�$I 
3
� 

��	!0 �� 11�+ .4� T�	0 ]�A� 1�- ��61 �)lI �� 

T���� �
1�5� ?��/ �N`�� 76 �9�	I �
6 L 4-]�A� ) 

#]�A��k �1 1�ON� |6�: �B
J�@ #>�: c
�b� 


�6�`#��7 �%� #
3
� S
6J@6 K ` K' ) �9�	I �
6 L 

S5� �$N� �1 S
6J@6 �%� ) 1�B�$I �	/��	!0 �.
6 

�� �	- (Rahimi et al., 2012b). ]l�:6 1�B�$I 
3
� 

                                                                                    
1. Protected Fisher's Least Significant Difference (FLSD)  
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