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  G��;�����  #!0	 ��
 ��  ����� �� `� +��*  �+x0��  2I���*+$  '#��+�� 0 
g����� ��
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���� - %�� )!�
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�N*(N�� ���� ��;��,dS.m-1 50/1 
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7�# 1- �����8 ��9���; '�&!�< ��=�> ,���?8! @����  <5�AB��) ���	��"� ���"8* ��� � C�) OM(F G���,�H ��� � C�) B(F ��� ����) N (� 

$�% ,���) P( .1/0*X !���� *� 	�*����� /C(�� '���& ��T� ��() *� 	0! G0��(�   !�&)05/0< p (�� 9N��& ���#� t�)� *� ����.  
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1- para nitrophenol phosphate 
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 ����2-$�% � G
�)��� ��� F���"8* G���,�H F�I��, ���"8* ��	��"�� )A� J������ �����   ,���?8! >���= <�'�&! )6 �K�= CL�"	)6 � �,��
���� � ����@ ,=  

M�&6)� ;�9����  
,= ����  ����@ ,���?8!

��,= �����  )��N� O6�L�  

91/227** 07/6453**  1 ���!# ����4$  
35/263**  83/13001**  1  ����#�) 
74/133*  12/226 ns  1 �10*(�� &�� 
12/1431**  35/1424* 1 ���   	#!0 

44/19ns 44/1 ns  1  ���!# ����4$ ×����#�) 
36/179* 36/14 ns  1  ���!# ����4$ ×� &���10*(� 
73/4 ns  26/141 ns  1  ���!# ����4$ ×��� 	#!0  
21/118* 70/56 ns  1  ����#�) ×�10*(�� &��  
91/93 ns  38/1684**  1  ����#�) ×��� 	#!0  
96/14 ns  71/1129*  1  �10*(�� &�� ×��� 	#!0  
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7�# 2-  ��	��"�� CL�"	)6G���,�H) B(F ��� ����) N (� $�%,���) P ()6 '�&!�< ��=�> ,���?8! @���� $�%  

 FN� *� !&9�j���� �� �� /0*XG0��(� ���� /C(�� '���& ��T�  !�&)05/0< p (�� 9N��& ���#� t�)� *� ����.  
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Abstract

Soil enzyme activities can be used as indicators of soil quality for assessing the sustainability of agricultural 
ecosystems. The objective of this study was to determine the effects of barley residue input rate, burning, urea 
fertilizer and tillage management on activities of alkaline phosphatase and urease under field conditions, after a 
period of 90 days. The experiment was carried out based on a completely randomized design with a factorial 
arrangement in two replications. The treatments included two levels of barley residue input rate (3 and 6 t ha-1), 
burning (without and with stubble burning), urea fertilizer (0 and 125 kg ha-1) and tillage systems (no-till, 
conventional tillage). Results showed that 6 t ha-1 crop residue treatment increased enzyme activities in 
comparison with 3 t ha-1treatment at 0-5 cm. Whereas stubble burning and tillage treatments significantly 
decreased urease and alkaline phosphatase activities. The urea fertilizer had no effect on alkaline phosphatase 
activity, whereas urease activity positively affected by urea application. Urease activity was affected more than 
alkaline phosphatase activity by management practices in soil. The results of this experiment showed that no-
tillage system along with crop residue retention of 6 t.ha-1 and without stubble burning systems would be the 
most effective management to protect and promote soil alkalin phosphatase and urease activity. 

 
Keywords: Burning, Crop residues, Soil management, Tillage, Urea fertilizer 
 

  

������������������������������������������������������������
1,2,3,4- Former MSc Student, Professor, Associate Professor and Assistant Professor of Soil Science Department, 

Agricultural College, Ferdowsi University of Mashhad, Respectively 
(*- Corresponding Author Email: maryam.hoseini2007@Gmail.com)  

�������	 
 �� ) ���
�� ����� 
 ����(  
���26� �����3 � ����!– ����"� 1391�#.553-545 

Journal of Water and Soil 
Vol. 26, No. 3, Jul-Aug 2012, p. 545-553 


