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  ������) 1.U� )�A (      �� #����� �+�,� �-��.�/ >��$+�   G�A �-��.�/

 )!�1/ "�� .    ����FU3 � ��A)20 (     �-��.�/ ��$�� 1/��A D13��� $�/
�	� ��	� �C�	.� )�A �� �.��� ��	� ������ )�A �� "�� GA.  

    ����� q��$* �)30(          "��� �� �+�,�� /-��.�/ �	A �� ��%�
 ��	E ��	�       D1�! )�Px� "�� ����F�� i)25-20  1�&�� (  �� � �   ?��

               ��1�' � �	�! ��� D��$�+� "�� �C� �-��.�/ �� B����20    �� 1�&�� 
                ��� 	��.]! ��	����F�\��.�/� ^���5 �� "��� �� D1! ���� �-��.�/

    ��� k���� n�.���� �� "���/	�� 1�Z,�� �	��! .   �� )���� ��Z�P5 ����
"��         � D��� �� A >����� ��	� ?��� ��
/ ���3      )��ZUE � ��C  ?����K

  )�� ����	��� ����F��          � "�� � D1! ���� �-��.�/ �� #�.UA �T� 
               GF�! � "�� � D1! ���� �-��.�/ �.��� � 1�� 13�	� �� �C� GF!
              n�.��� �� �� � D1! �bE ��3��* ��� ��	� A �	� 13�	� �/1Z�

�� p�� � D1! k��� ����	!.  
 ���*��1���A)21 (���� ��A �	��U/ D13���������Z� Ve. ������ #���

�����              �-���.�/ )�TE � ����U�! � �C� �	A #�3��U�� � �2��� #�3
����              �	A ��	� D1! +�h� �-��.�/ R �*� ����1/ �	E� "�� �� D1/��

     �	�� ��C� �-��.�/ �� �.��� B���� � ����U�! .    q��$�* �� ?����U3
    ����FU3 � 41��)28 (   ���Z� G��(.� ���     � ������ ����� #���   � ��2��

1�/ D13��� "�� �/1Z� �&��2 )
�c #��� �-��.�/ V�,� HI�.  
 s�+ [���    ����FU3 � #����)4 (           �A �� ��� �A 1�/�	U/ q��$�*

            ��A 0�
/ ����� � ��1' D��T/ �K 0�
/ �� �+�,� �-��.�/ �	A ��$��
     ���� �-��.�/ ��$�� ��� ��	� D��T/           �� ?��� )��A )X� "�� �� D1/��

�Z� Ve.�� 0�
/�)!�1/ #���.  

  
 �	��1-��!" #$� %�& '(��) *��" �� '+,.� ���	,��� ��� /��0� 2�34   

50 ��7�8 )�,�9�� �7�� 
��� ��7�8 50 ��7�8 )� ,�;� �7�� ��$
��.F3 �� �C�� �-��.�/ 0�*	��A  

240 160 80 0 01�*
270 180 90 0 1�� �1�QR
240 160 80 0 ����� B��
300 200 100 0 ��	��� @�N
45 30 15 0 ����� �1P!
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 �	��2 - ,=� >����	 ��?@8 ���� #$� %�& A�B ,CD+ EA� *�	,��� *�?�� ,� ���	,��� ��� 	 ��C�4� A�B F�4�& E��C�4� GH 'IJ K�,� 	 
L	!8 �	� �4 ��

MN�,� K�O���  
 A� *�	,���  �4� A�B ,CD+��C  ��C�4� A�B F�4�&  'IJ K�,�    

,��P8 QR!�  
  


��)J ����  
30-0  60-30  30-0  60-30  30-0  60-30  30-0  60-30  

���F�2  ns 01/0  ns 06/0  ns 8/6  ns 1/13  ns 4881  ns 35429  ns 01/0  ns 02/0  
)!�A >�K ���(A)4  ns 03/0  ns 02/0  *4/40  ns 9/3  * 21545  ns 5376   ns 04/0  ns 06/0  

 #�I�(a)8  05/0  01/0  7/8  8/6  8389  8223  02/0  05/0  
 /-��.�/ �	A���(B)3  ns 03/0  ns 07/0  ns 6/3  ns 8/6  ns 2807  ns 2299  ns 01/0  ns 01/0  

 G��(.� ���AB12  ns 01/0  ns 05/0  ns 6/8  ns 9/4  ns 2198  ns 2180  ns 01/0  ns 05/0  
#�I�(b)30  04/0  01/0  6/5  2/4  1997  1537  04/0  07/0  

����Q� B��h @)1&��(  0/11  5/12  9/13  2/21  6/14  5/16  4/9  5/14  
  ns ��c ��Z� ����*: ��Z� ��� 4�U.'� HI� �� 5% �**: ��Z� ��� 4�U.'� HI� �� 1 %  

  
�	��3- A�B ,CD+ EA� *�	,��� *�?�� ,� ��� #9",� 	 ���	,��� ��� 	 '(��) L	!8 ,=� >����	 ��?@8 ���� ��C�4� A�B F�4�& E4���C� 	 

L	!8 �	� �4 �� GH 'IJ K�,�  
MN�,� K�O���  

 A� *�	,���  LU� A�B ,CD+  LU� A�B F�4�&  'IJ K�,�    
,��P8 QR!�  

  
 ����

��)J  30-0  60-30  30-0  60-30  30-0  60-30  30-0  60-30  

���F�2  ns 00/0  ns 03/0  ns 0/64  ns 9/6  ns 1846  ns 32070  ns 07/0  ns 01/0  
 ��������(A)4  ns 01/0  ns 05/0  ns 8/129  ns 7/17  *112822  ns 50923  ns 04/0  ns 02/0  

 #�I�(a)8  03/0  00/0  6/46  9/6  28203  16987  04/0  03/0  
 /-��.�/ �	A���(B)3  ns 01/0  ns 01/0  ns 1/11  ns 7/9  ns 342  ns 1166  ns 01/0  ns 00/0  

 G��(.� ���AB12  ns 01/0  ns 04/0  **9/15  ns 3/6  ns 2101  ns1752  ns 03/0  ns  01/0  
#�I�(b)30  05/0  02/0  4/4  5/3  1789  2497  06/0  03/0  

���(� )�*�� ���(C)1  ns 00/0  ns 07/0  ns 9/0  ns 0/0  ns886  ns 6336  ns 00/0  ns 00/0  
G��(.� ��� AC4  ns 06/0  ns 03/0  ns 3/4  ns 1/3  ns 484  ns 1944  ns 05/0  * 02/0  

� ��� G��(.BC3  ns02/0  ns 01/0  ns 1/7  ns 3/3  ns 570  ns 844  ns 04/0  ns 06/0  
G��(.� ��� ABC12  ns 02/0  ns 05/0  ns 1/4  ns 7/1  ns 490  ns 820  ns 03/0  ns 04/0  

 #�I�(C)40  00/0  04/0  5/4  5/2  455  999  06/0  02/0  
 @����Q� B��h)1&��(  1/13  2/12  9/18  9/21  3/7  8/13  8/7  4/8  

   ns ��c ��Z� ���� *��Z� ��� 4�U.'� HI� �� 5% � **��Z� ��� 4�U.'� HI� �� 1 %  
  

    ����FU3 � �	��	C�3)19 (  �-���.�/ ��$�� A 1/�	U/ q��$* $�/
����                   ����� �+�,�� �-���.�/ �	�A ��1�(� ������ )�X� "�� �� D1/��

                 )�!���� �-���.�/ V�,�� HI�� >��$�+� ��� �A �C�' �� �)+�Y/
�.�/    )+�� >��$+� 4	,X� ��	� �-� .       �����FU3 � ����� R�)16 ( ��

        �����K �� "�� �/1Z� �-��.�/ ��$�� A 1/�	U/ D13��� �	� >�����
  0�
/ �� >�����    p�.%� ������ #�3)01�*_   ��	�� � 01�*_ 01��* (  ���

      ��Z� Ve.�� �+�,� /-��.�/ �	A @��\.� l	I�  1�.�!�1/ #��� .  ��
      ��.]�A�� � 0�� D1�(2)39 (            �1�! n	�PX� 1�����+ ���� ?��� G��C�

�� ����� D��� �5 �� "�� �� @��.�/ #	�.]! �� �-��.�/ 1!��.  
  

�	
�  
            ������ 01�* )!�A >�K 4	,X� [	/ A ��� ���/ >����� J��./

����Z�  ^��U2 �� "���� D��\.���� G����� �\]��+ ��$���� ���� #���30-0 
�./��  �.�      �)!�� >����� 4�� 4�� ����K �� #   A �C�' ��   G��� �\]+ 

               >��K D���* �� �/-��.�/ �	�A V�,� ��$�� ����� )X� "�� D��\.��
  )+�Y/ ���� )!�A )4�1E 2 .(            ���� $��/ >������ 0�� 4��� �����K ��

            "�� D��\.�� G��� �\]+ ��$�� �� /-��.�/ �	A � �2��� ����� G��(.�
   ^U2 ��30-0 �./��  �.� ��Z� #        #����(� )�*�� A �C�' �� ��	� ���

X�      ��Z� ����� "�� � )!�A >�K 4	,      )�!�1/ "�� �\]+ �� #���
)4�1E 3 .(             ^�U2 �� "��� �\]�+ ��$�� >����� 4	5 �� ���60-30 
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�./��  �.�           )��*�� � �+�,�� �-���.�/ ���2��� ������ ����� )X� #
 )+�Y/ ���� 4	,X� #���(�)1E�4� 2 � 3 .(  

        ?��.���� �>������ 4�� 4�� ��    ?���.UA �     ���� �\]�+ ��$��� G
       B�� )!���� �� _K B���� � "�� D��\.��  �����)3/19  �����   0��* 

 0�*	��A �� (   01�* �)7/14 ����   0��*    0�*	���A ���  (     �� �1�! D13����
   ��Z� Ve.�� A �C�'  B�� ���� #���        �� 1����1�QR � �1P�! ������

 )!�1/ �	E� "�� �\]+ �� ����� )TE)4�1E 4.( 
   ����A �� @��\� �� �!�/ <�./ ?��     B��� ���	� �\]�+ �b�E ��

       1!�� �� 01�* � �1P! �1���1�QR �@�N ������ .     � �������T� q��$* �
  ����FU3)11 (             D��1�/� G���2 �� �� B�c� "�� �� �\]+ �bE �����A

            ���� �Y.]�� D���* ���� �� �\]+ ����E � ��� �.]�� .   � ���/	3�*
  ?]��/)18 (         �2��� ��3��* ���� �� �\]+ �����A @��\� $�/  �� p�.%�

        ���� @�X!�� � D1��A #�3��� 4	5 �� �!�/  ��� #� 1��/�� .   � ���A
  ����FU3)20 (       G��� �\]+ ��$�� �� �2��� ����� A 1/��A q��$* $�/

     ^U2 �� "�� D��\.��5/7-0 �./��  �.�   ��Z� ��� "�� #  )!�� #���
            	�� �C�	�.� )��A �� "�� D��\.�� G��� �\]+ ?��.UA ��   D13���� �

1!.  
 ��K ��   >����� 0�� 4�� ��       G���� �\]�+ ��$�� D��\.���  "���   �� 

  ^U230-0 �./��  �.�#    �1P�! ����� �� _  01��*36 1�&��   �� �.���� 
�����  ����� B�� - �	� 01�* �      G��� �\]+ ?��.UA D��\.��    $��/ "�� 

  01�* ����� ��-  1! D13��� 01�*) 4�1E 5 .(     ��2��� ���� G��(.� ���
      �� G��� �\]+ �� /-��.�/ �	A �        �1P�! ������ ��� ����/ "�� D��\.-

           ��� ����/ �-��.�/ V�,� � �� >�A�� ?��.UA 01�*) GF�! 1( .  ��
      �����FU3 � 	u��C q��$*)23 (         ��� @e�c �� D1�! �b�E G�A �\]�+

                  >������ ?��� �� �A ��</� �� � ���� ��v��� �Y.]�PU3 �T/� ��F�U2
   B���� ������� �� B������ ��� 01���* ����F�U2 ?����.UA � ?��.�����

�����_  01�* � 01�*_    1! D13��� 01�*)4�1E 5(     ��� ��
/ � �  1���

             _�K D1! .!�A 01�* ��	� �\]+ �.��� )!���� �� �!�/ <�./ ?��
   1!�� ����� B�� �� .      �1P! ����� �� "�� �\]+ ��	� v��-    $��/ 01��*

                ��.UA 01��* 1!� �C�� G'��� �� �\]+ A 1!�� �� �� �!�/ 1/�	� ��
    � D��\.�� G��� 0�+ �         )��� D1! )!���� "�� �� �.UA ?������� � D�	 .

               �� �"��� �� ������ B��� ��� @�!���� )�� ?FU� �Y�� #	� ��
                 � �\]�+ )��Ce' �� ��	�� G���2 �����U��! B�A�� [	/ � ��1(� �
/

      )�� D�	� 01�* ��	� �� �.��� �bE .      @�!���� �1P! �� A �C�' ��
.!�� �.UA �� .!�1/ #����� ?��R ���/�1 .  

     s�+ �>����� ?�� J��./ 1�u�� ��    ����FU3 � #����)4 (  ��j/ �\</
   ����FU3 �)9 (      ����FU3 � ��/ )(�(' �)3 (   1/�	U/ q��$*  A  ������

  ��Z� ��� �2���   �� #���  @����Q�   ���� "�� �\]+ ��$�� .     �A �C��' ��
     ��.A�A � �����K)27 (        1�/�	U/ D13���� �	�� >������ ��  �A    ��1�(� 

����  1/��D      ����� ��A #��� "�� �� �\]+    �2��� #�3) >�� 1��+ (  ��
           �	�� ��]�F� �\]�+ �	�A @��\.� ����(� V�,� �c� .     � �	�K ����	�/

  ����FU3)10 (           p��.%� i����� A 1/�	U/ q��$* �� �T���� J��./ $�/
  ��Z� ����� �-��.�/            � ?�3� ������.K ��\]�+ ��-���.�/ )
�c �� #���
  )!�1/ "�� $�Y��.  j/ �\</     ����FU3 � ��)9 (     ���U�� 1�/�	U/ q��$*

      ��Z� ����� 4	,X� #���(� �1/��	� �� )�*��    ��� #���     G���� �\]�+
)!�1/ "�� D��\.��.  

  
�����  

   ��� ���/ >����� J��./ A       ��Z� ����� )!�A >�K D��* [	/  #���
    ����.K ��$�� �� D��\.�� G���    ^U2 �� 30-0  �./���   ��.�    �� "��� #
     � 4�� 4�� ����K    )!�� >����� 0��) 1�E�4� 2   � 3 .(     4��� �����K ��

       ����.K ��$�� ?��.UA � ?��.��� 4�� D��\.�� G���     B���� � "�� �� 
      �1P�! )!���� �� _K)362  �����   0��*    0�*	���A ���  (    01��* �)251 

���� 0�*0�*	��A ��  (1! D13���)  4�1E4(.  
  

 �	��4 – K�O��� MD���  EA� *�	,��� A�B ,CD+��C�4� A�B F�4�& E��C�4� GH 'IJ K�,� 	 ��.�� W�� ,�=8 #�8 	  *�	,��� *�?��
'+,.�L	!8 �	� �4 ��   

'IJ K�,� LU� A�B F�4�& LU� A�B ,CD+ A� *�	,��� 
30-0  60-30  30-0  60-30  30-0  60-30  30-0  60-30  ��.�� W�� 

63/0  a 60/0  a 2/251 b 0/212  b 75/14 c 53/8 b 074/0  a 058/0  a  01�*  
66/0  a 57/0  a 0/318 ab 7/243  a 26/19 a 97/9  a 066/0  a 057/0  a  ����� B��
69/0  a 59/0  a 0/278 ab 3/235  a 67/15 bc 64/9  a 068/0  a 059/0  a  @�N
64/0  a 62/0  a 0/362 a 1/253  a 23/18 ab 97/8  ab 076/0  a 062/0  a  �1P!
63/0  a 56/0  a 1/317 ab 8/254  a 99/16 abc 22/9  a 072/0  a 058/0  a  1���1�QR
        ���	,��� ��� �;�8 

60/0  a 59/0  a 3/321  a 4/254  a 37/17 a 03/10 a 071/0  a 059/0  a 13�!)�	A ��1�(
65/0  a 60/0  a 7/300  a 8/242  a 43/16 a 29/9 a 072/0  a 061/0  a 50 % �&	� �� �.UA
60/0  a 58/0  a 1/289  a 6/229  a 71/16 a 21/9 a 072/0  a 060/0  a #�	A �&	�
62/0  a 59/0  a 0/310  a 2/243  a 41/17 a 38/8 a 071/0  a 057/0  a 50 % �&	� �� �.���
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�	��5-K�O��� MD���  '4�,� ���� MC7 ��� #9",� 	 '+,.� *�	,��� E'(��) L	!8 ,�=8 #�8 �4 �� �	�L	!8   
'IJ K�,� 

)�7��(  
�&LU� A�B F�4  

)'��� �,"���� ,� �,"(  
LU� A�B ,CD+ 

)'��� �,"���� ,� �,"(  
30-0  60-30  30-0  60-30  30-0  60-30  

��!" ���� �,��;( 
)���� �� K8(  

  
��!" #$� %�&  

50/0  a 54/0  a 0/213 b 3/192  b 87/8  b 88/5  11/2  c 01�*-01�*   
51/0  a 52/0  a 6/258 b 3/227  ab 30/9  b 94/5 99/3  a ����� B��-01�*
49/0  a 52/0  a 0/275 ab 5/245  ab 96/10  ab 64/7 86/2  b  @�N-01�*
51/0  a 51/0  a 5/395 a 3/297  a 49/14  a 53/7 94/2  b  �1P!-01�*
49/0  a 53/0  a 4/313  ab 2/182  b 52/12  ab 35/6 76/2  b 1���1�QR-01�* 
       ���	,��� ��� �;�8 

50/0  a 52/0  a 3/293  a 1/236  a 74/11  a 16/7  a 16/2  b 13�! )�	A ��1�(
49/0  a 52/0  a 7/294  a 1/227  a 35/10  b 87/5  b 05/3  a 50 % �&	� �� �.UA
51/0  a 53/0  a 3/288  a 4/221  a 33/11  ab 67/6  ab 29/3  a #�	A �&	�
51/0  a 53/0  a 2/288  a 1/231  a 49/11  ab 97/6  a 22/3  a 50 %�� �&	� �� �.�
       ��� #9",� �;�8

50/0  a 53/0  a 8/293  a 2/236  a 14/11  a 67/6  a 95/2   a 13�! )���(� )�*�� ��1�(
50/0  a 52/0  a 4/288  a 6/221  a 32/11  a 61/6  a 92/2  a  )�*��50 %���(�
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) �
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 �
�� 

���
� 

���� ����	 
�� �� ��� �������

(��� ����) ���� ���� ����� �
 ����50% ���� ����� ���� ����� �
 �����50%

LSD %5= 2.5

A�$1-CD+ *�?�� ,� '+,.� *�	,��� *�?�� 	 #$� %�& ��" A���� ,=� A�B ,��C�4�  Z;( �� 30 '��4 ,��GH 
  
%��)J �	� �4 *�& ��   

  
  �� �
/ �               ?��� �� �1P�! ��A d��-	C	�� ���F�U2 G��C� � 1��

         �� ��.UA ������ �1P�! ��	� "�� �� ����.K )!���� ��$�� �>�����
     )�� D�	� )!�A >�K ��3��* ���� .          � ���Y/	� ��
/ �� ?�� �� D�e2

  ��	Y�*)24 ( ��� ����  @ec 1E�� #�3�        �.���� "��� �� ����.K �bE 
��  1!������   ~C d� ��3��*    �.�+�y d� �&��2 #�      �~C�� ���3��* � 

�.�+�y �� �&��2 #��� �bE �.T� ��  1��A.  
    4�� 4�� 1�/�U3         ?���.UA � ?��.��� �>����� 0�� 4�� ����K ��
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Abstract
This study was conducted under cold climate condition in Khorasan during 2006-2008 growing seasons to 

evaluation of soil fertility in wheat-based double cropping systems under different rate of nitrogen and return of 
crop residues. A randomized complete block design with split-split plot arrangement and three replicates was 
used. Main plots were five crop rotations namely: wheat-wheat, potato-wheat, silage corn-wheat, clover-wheat 
and sugar beet-wheat. Four sub plots were, N fertilizer rates in preceding crop including no N (control), 50% 
lower than recommended N rate, recommended N rate and 50% more than recommended N rate. The two sub-
sub plots were preceding crop residue return including: no residue return (control) and 50% residue return. 
Results showed that soil nitrogen content was not affected by crop rotation, nitrogen rate and return of crop 
residues. Soil phosphorus content at 30-cm depth was significantly affected by preceding crop of wheat. 
Although, nitrogen rate and crop residue return were not influenced on soil phosphorus. Our results indicated 
that soil potassium content observed for the clover and wheat, respectively. There was a significantly interaction 
between preceding crop and return of crop residue for soil organic carbon in the 30 to 60 cm depth. But, soil 
organic carbon was not affected by preceding crop and nitrogen rate in the first year of experiment. 
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