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   -�� 
��	� >����80�J�� " 
��1 H�� �2B �2�� 20�J��   >�� ��2�� 
  H�� �I�1��80(� ��=��       ��1� -��� -��/0�1� ��� .      ���=�� >�� XE�1

    H�� �	,5�( ������� " �I�1��80(�     '�
�	G�� #�9���� 
������� �� 4��
)ME (      '�
�	G�� p�	� #�9���� �gB 4)RMSE (     #���8$ L�	? ")R2 (

    �� -��/01� 	�� T,� >� .    	�� 'e���� ��Z*        " -��� ��"�	�� ���C� Z 
  ����
 ��U�" ���C� ����� � -�"� 
�� H� 4��- H� " ����+���E�1�-   �������$�5�

"-����� 	���C� #�9������ -�� 
	������.  

 
)1(

)2(
  K&��ME              ��0[ ����� >�3 ��1� #��b$ ���� L��� >B�� 	9��V� 

     " ����� 	/J j���� �"�C���RMSE     #���b$ ��U� >�B�� 	9������� 
     ����� TU���[ ��,�� �[ �$ ���� L����� #��b$ j� 
�	� >3 �1�. R2 

�1� H�� �U� ����� 	9������.  
  

DE� 	 F��#�  
   ��!�" �/�J�$ ���� Z��0�          	�� T�0V�� �,�+������ " �3��& 
��

            '�	���W$ L�	�? " ������01� |�	G�� 4	~3��[ " TU��[ ���C� 4#�9����
 H"�B ��2�� -�� >`���� .  

  ��!�" #�� ��        %�& T3 �+"	0�� 4���53 '���	3 4#� 4%�& 
��
           ��� ��V�� �� 
����� w�08�� 
	�g6	��W$ ��� #�	3 " ����� .  #���x��

      	��W$ >���D� ���� >CD�� �� ������ �����
    �� " >0���� 
����� 
	�g6
 ����� #�� -����� 
��      H� ������ ������
 4-�� 
	��-  
���� ����+���E�1� 

    '�	��W$ L�	? #�	0V��)208 (������.        ����� '�	���W$ L�	�? �5(
��!�"    �� �� �1�	� ���� 
��           " >�CD�� ����� �
�	���6�$ >�� ����$

        ���U�� �� >3 ��� �8�� A�1� " _��1	
 ����	
    L��� t50b� 
��
     �1� -���� T�( '"�/0�)1(       �0���*� K&�� 4L�� '�	:� #��x�� 4

      C� 	� �`�U " �C
� 
��G�� "         w��0��2� 4>0��� 	�:�$ %�& �� ��B�� A� ���
              ����U�� �� %��& ��� ���� " %�& A� ���C� �� '"�/$ T��� >�  
���

        -�� 
���� '�	��W$ 
���� ������ �����
 ���C� L�� t50b� ���� .  >��
          >��B 	� 
��5� " �0�6 ���� 	�:�$ T��� >� 	9�� '��8(     H��C0�� " ����B

�����U�� �� A�� #����� t��50b� 
���� 4_����1	
 >��� ��1����[ 4����
��!�"       ���U�� �� ������ �����
 " %�& 
��   #���� t50b� 
��  ����

 �� '"�/0���� )14 .(  	�& " ����& )16 (        ���b�? >�3 ������ ��V��
                ������
 w��8U��0� " ���"	,�� X/��$ " ���� #�	3 ���C� 4�GD1 F
�

  ���U�� �� ������          �� 	��� #��� >�3 -���� '"��/0� L�� t50b� 
��
�0�  ��!�" 	��W$ >I           T���U A� ����C� 4�0
����� 	:�� ���*� ����� ����

#��� H�* �� A�1� " _��1	
 �(	1 " %�& k	01��1� ���.  
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 �	��2-�GH�	 B� ���&'� 9��I J�K�I ��;�!= 	 L�� ��
�!;�<� :9'� ��<"� 9: �59�� :9'� ��
  

��>#�  �M�	  +?��M  �N
��M  O�P����   Q����>� R��S%  �P;'�  
#�  %  8  69  32  41  50/0  

�5�1  %  13  56  39  22  53/0-  
k�  %  16  40  28  19  19/0-  
pH  -  01/7  2/8  9/7  2  17/0-  
ECdSm-128/0  49/1  66/0  20  5/0  

H���� ���53 '���	3  %  2  75/51  53/25  47  054/0  
T3 �+"	0��  %  02/0  99/0  11/0  76  84/0  

��� #�	3  %  33/0  20/2  81/0  34  28/0  
� �����
-�"��  mg N kg-1 soil h-1  10/3  61/174  46/48  45  401/0  

H� �����
-����+���E1�  mg N kg-1 soil h-1  00/0  58/64  42/3  208  243/0-  
H� �����
-������$�5�  mg N kg-1 soil h-1  19/28  76/736  55/145  67  067/0  

  
 ��!�" 	���C�         T��,�6 �� >����: " >��"� 
��5� " �0�6 
��  �����

>�   ����� 10×10  �� >81�G�  .        <��/$�� >3 ����� ��V� -��� �1�� Z��0�
  #��2222   �$ 2447  �1� 	0�   .         >����D� ����� >�CD�� �� L�� 	���C�

       �$ 	/J �� ���� ���	0�� 
����60  �� �J��       	9����� pU�" �� >3 4����
     �� >CD�� 	�W0� " ���� �
�	��6�$���� .       �� �0���*� K&��� ����C�

    #��� >CD��13/4     ��$  94/12        #��� ����	B '���U K&��� ����C�  4 
30/92-   �$ 61/1163               ��$ 	/�J #��� A��1� T��[ K&��� ���C� " 
97/24�1� 	�W0�  .  

  
    �'()&� 	'� ��'��� � ���� �	!����
	� *+� �,����!  �	'!

-&.�$ /+�	�0 � 1	�	!  
  H"�B3    ��!�" #�� �90�8�� L��	?          ��� 
���5� " �0��6 
���

��!�"     �����
 " %�& 
�������      ��� ��V�� �� ��� ���� .   #�	�0�2� ��
      ��!�" �� >3 
��5� " �0�6 
��	0����6      t�50b� '�B�� �� %�& 
��

 ���� �90�8��  �� ��V� ��� �� 4����     4L�� 4�0��*� K&�� >� ���$
���� -���� <�/$�� " L�� �2B 4A�1� T�[ K&�� 4�C
� 
��G��.  

            �� �90��8�� �0���*� K&��� 4>����D� ����� >CD�� ��   " ��/
����          ���� " �8~� o�8$�� " ���53 '���	3 " #� �� 
���   	��1 �� 
���

��!�"      �1� -��� ��V� �1�	� ���� �3�& 
�� .     " L��� �2B 4L��
     ���� " �/�� �90�8�� �C
� 
��G��      T3 �+"	0�� " ��� #�	3 �� 
���

           4����	B '���U K&�� 471�0� 
��G�� >,���[ �� 4����� ��V� %�& 
  �� " <�/$��        ����� " ��8~� o��8$�� �0��*� K&      ������ ��2�� ��� 
��� .

    ����,�� " �,�����5
)10 (    ��0
�� �1� �2��V� Z��0� >� .  ��V� �2��
              <��/$�� " �C
� 
��G�� 4L�� �2B 4L�� �� ��� #�	3 ���C� >3 �����

 ���� o�8$�� ���� 
��� .  ����,�� " ���) 22(       -�����5( " ������ 4)3 ( ��
�0� >� >D��� #��>0
�� �1� �2��V� Z����.  

           ��1� -��� ��	U 	�:�$ �G$ ��� �� %�& ������ �����
 �
�	��6�$ .
          '��U " �1��� 
��G�� 4
���( 
��G�� 4�0��*� K&�� >,���* >�

    ���� " �8~� �90�8�� ���	B          " �+"	�0�� t�50b� H�,��� ��� 
���
   ����� %�& ������ �����
 .    >���1 4L�� �2B 4L��     '���U " 
������

     ���� " �/�� o�8$�� 4���	B �8��      ������ %�& ������ �����
 �� 
��� .
    ����,�� " �,�����5
)11 (            " ��8~� o��8$�� >�3 ������� �����( ���

����                " ����	B '���U K&��� 4
���5� " �0��6 K&��� #�� 
���
���� ��B" ������ �����
.  

              ��� 
���5� " �0��6 
���	0����6 #��� �90�8�� ��B" �53��D�
��!�"           �0�6 >3 �1� <�?�� #�� 
���� ������ �����
 " %�& 
��

                 " _���1	
 �����	
 	�� #���x�� 4A� H�C0�� " ���B >��B 	� 
��5� "
  ���U�� �� A�1�  #��� t50b� 
��      ���!�" " >0���g� 	�:�$ ���  
���

                 �� ������� ������
 >�I�0� �� " %��& �������� " ��,���
 t50b�
���U��  #��� t50b� 
�� 3�� ��� �� H	0�  ��3)1   "7 .(   ��`�$ Z��0� #��

��         ��C0��� '���J >� 
��5� " �0�6 
��	0����6 >3 ���3)   	�� 	�:��$
        %�& 
��� " A� p���$" A�1� " H�C0�� ����	
 (    ��C0�� 	�h ")  	�:��$

 ��!�" 	� %�& 
�� (            ��G$ �� %��& ������� ������
 " %�& ��/�3
�� ��	U 	�:�$����.  

  

�()&� 2	�3
���� �	!��&.�$ /+�	�0 � ����� � �  
           #�	�0�2� >�5�B �� ��5U� 4
���� ���� 4-��� '���B�� 4�
�	��6�$

      �� A��G� %�& T�,V$ �� 	:�� T���(���� .        >�3 #��� >�� >B�$ ��
��!�"      �� 	��W$ ���� k��C� �� ���5U� 
��     �&���,� o	� >� " ��3

           ���!�" k��1� 	�� ����� _��6 " 
���� ���� ����    " �0��6 
��� 
 �� 
��5�       ���� 
	�9�6 �� %�& '�	��W$ ���$)22 .(��    >���9��� ����$

             	��� " �GD�1 A� ��3	[ 4�,�+��"���� 
������	
 >3 ��� i�?�$
     �����2� �� " ��������� 	��J��( " %���& '��y ���3	[ " �GD��1

��!�"                >5��1" >�� �D��	�� #���; �� %��& ������� " �,���
 
��
��!�"      ��� H	0�3 
��5� " �0�6 
�� ���       �5����( #���; #��	����� �

����� �����
�� ��	U 	�:�$ �G$ ��� �� %�& 
�����.  
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H��           k��1�	� %��& ������� �����
 ��"�	� 
�	� ����1	�� 
��
��!�"     ��!�" " 
��5� " �0�6 
��       �I��1��80(� Z���0� " �3�& 
��

   H"��B ��4  45   " 6  �1� -���  .       
��	0����6 �� >3 #�� >B�$ T��U >0,�
b�      �� -�� -��/01� 
��5� " �0�6 " �3�& t50  ������� �����
 ��"�	�

            �� �$"��/0� �����$ 4��	0����6 �90�8�� >B�� >� >0�� %�&  ���	0����6
       -�� H�� ���" %�& ������ �����
 ��"�	� 
�	���� .   K�bV�$ L`�	?

 �� ��V�   H�� #�� >3 ����     �3��& 
���	0����6 ��\[ �� ��63 – 33 
 ��\��[ �� 4���J�� 
����5� " �0���6 
����	0����615 – 14 " ���J�� 

              
���5� " �0��6 " �3��& 
���	0����6 �� -��/01� '��J��67 – 33 
         �� >�B�$ �� %�& ������ �����
 '�	��W$ T3 �� �J�����3 .    	�=� >��

��      
���	0����6 �� -��/0�1� '���J �� X������" >�B�$ ���C� #�� �1�
        ���B ��\[ >� �8�� 
��5� " �0�6 " �3�& ��!�" >��    " �3��& 
��

K&��H�8U T��U 
��5� " �0�6 
������ 	$.  
     H"�B �� >3 ��D����6    ��� -���V��        
�����03�
 #��� �� 4����

              >���1 
���	0����6 ��2�$ 4>����D� #�� �� -�� �1�	� 
��5� " �0�6-
      H�� ���" ���	B �8�� '��U " 
����� _�6 ��      ������� ������
 �����

 -���	� %�&��� . #�� �� ��!�"       4����53 '����	3 4��� ���� 4�3�& 
��
      H�� �� %�& �
�� " �,�	0,�� �����     ������ �����
 ���� _�6 
��

-�� ���" %�&��� .  
    �� 4-��� �1�� Z��0� k�1�	�  �8��� ��	0����6 #�� >3 �/� ���$

          >0����$ ���& >� �3�& " 
��5� " �0�6 
����03�
 	��1 >�   	���W$ ���
  � �����
 
	�g6 �����             ������� H	�0�3 �� >����D� ����� >�CD�� �� ��� .

    ����,�� " �,�����5
)10 (       o��8$�� 4����1	�� 'e���� �� -��/01� ��
����� ��V� �� ��� ���� " %�& ���*� " �
�	��6�$ #�� .  

>��1           >�3 ��0�� ����	0����6 >5�B �� ���	B �8�� '��U " 
�����
      	�:�$ �G$ �� >CD�� �� ���*� ����� ��� ��	U    >���1 #���x�� �����

               ����� ����� 	� 	�:�$ >I�0� �� " ����� _��6 	� 	�:�$ T��� >� 
�����
             �� 4-��� ��	U 	�:�$ �G$ �� %�& ������ �����
 4��"	,�� >���B " ���
             ���� ������� " ���� ����� " �GD1 %�& #0
� �1� �� 	9�� 
�1

          ���1	
 T��� >� L�� 
e�� ���?" �� �GD1 	�� %�&    " %��& _
   _��1	
 ��03�
 ���� e��   ���?" #�� �� 
	�g6  ��)21 (    ����0� �����

             	9��,� 	� T��C0� 	�:�$ �� 
��5� " �0�6 " �3�& 
����03�
 >3 �/�
     ��0�� 	:�� %�& ������ �����
 	� . �� ��;	�    ���� ��I�� 
�	� ���$

     ��!�" �� 
	0V�� '�	��W$ >3 	$	80��          �� -���[ iD�1 �� %��& 
���
�6_     >���� 	0�3 TJ��
 �� 4��3 ����       T��,�6 	0,;��3 ����� " 
���	�

DEM�	3 -��/01� .  
  H�� �I�1��80(� Z��0�      H"��B �� -��� �1�� 
��4  45   " 6  -��� 

�1� .      	���C� >,��� >� >B�$ ��ME H�� 4    _�6 �� -�� ��I�� 
�� ����
 H� �����
-  H� " ����+���E1�-    �� 	/J >� j���� ������$�5�����  �� " -

H�� 71�$ 4a��	� >3 �/� ���$�� L����� -�� ��I�� 
������ .  
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 �	��4-���  �<� ����>#� �"� ��'�5�G9 ��
) U<5 9: 9�: �"!�5�&9: (�GH�	  W�5� �� L�� �7�K�I ��;�!= :9	I�� ���� %L�� ��
  

��>#�  X�$ /'�5�G9 ����7�K�I ��;�!= �"��  R2MERMSE
H�-����+���E1�  - 326/4  + 635/0  (OC) + 514/1  (EC) – 006/0  (CaCO3)331/0  00794/0-  5212/0  

-�"���  - 528/116  + 41/45  (OC) + 426/0  (CaCO3) + 251/41  (EC) 469/0  368/3  397/14  
H�-������$�5�  295/1  + 754/0  (OC) – 009/0  (Silt) + 017/0  (Clay) + 003/0  (CaCO3)633/0  0256/0-  2468/0  

  
��	�5-���  �<� ����>#� �"� ��'�5�G9 ��
) U<5 9: 9�: �"!�5�&9: ( W�5� �� L�� �7�K�I ��;�!= :9	I�� ���� %  

�GH�	 ��"�� 	 �#�$ ��
  
��>#�  X�$ /'�5�G9 ����7�K�I ��;�!= �"��  R2MERMSE

H�-����+���E1�  - 469/0  + 112/0  (wet) 149/0  0157/0-  53/0  
-�"���  35/73  – 271/96  (shaded) + 195/3  (wet) 143/0  3078/5  429/19  
H�-������$�5�  655/1  + 065/0  (wet) – 0,00007168  (SCA) 159/0  0,00395-254/0  

  

�	��6-���  �<� ����>#� �"� ��'�5�G9 ��
) U<5 9: 9�: �"!�5�&9: (�GH�	 W�5� �� L�� �7�K�I ��;�!= :9	I�� ���� % 	 �#�$ ��

�	 	 ��"���GHL�� ��
  

��>#�  X�$ /'�5�G9 ����7�K�I ��;�!= �"��  R2  ME  RMSE  
H�-����+���E1�  - 326/4 + 635/0 (OC) + 514/1  (��EC) - 006/0 (CaCO3) 331/0  008/0-  521/0  

-�"���  - 469/84 + 279/43 (OC) + 407/0 (CaCO3) - 726/71 (Shaded) + 384/43 (EC) 513/0  75/4  02/15  
H�-�$�5������  333/1 + 758/0 (OC) - 001/0 (RSP) - 011/0 (Silt) + 018/0 (Clay) + 003/0 (CaCO3)674/0  004/0-  240/0  

  
  	���C�RMSE     ��� �����"�	� H��8U T��U " L1��� �U� 	9���� -

����.   �� 	=� >�        ���U ���& >� �3�& " 
��5� " �0�6 
��	0����6 �1�
 _�6 >�    �� %�& ������ �����
 ����       -����� ��V�� 	�� #�� >3 ��0 


          �� ����03�
 #�� ��C0�� 	�h 	�:�$" �
�	��6�$ 
����03�
 ��C0�� 	�:�$
                �� " ���"	,�� >����B " ������ _���6 4���*� p���$ 	� 	:� F�	*

   ��!�" 	� 	�:�$ ���2�  �� �3�& 
������ .H��       �� -���� ��1�� 
���
 _�"!6 #��;       � �� >CD�� >��V� 7��	� �� �� ����     4
���5� " �0�6 	=

   �� L1��� �U� ��   �
	� ��3 >� ���$ . �� #��x��     ���I�� ��2B ���$
            _��6 
	$e��� �U� �� �� %�& ������ �����
 >3 	$	80�� ����  �����

 ��!�" 4�����              -���$ ����� ������ %��& ������� �����
 	� 	:�� 
��
    T���( " ��"	,��          ��I�� @�50��� 	��� #�� >3 ���� -��/01� �0�	��� @

_�"!6�� >CD�� �� �$� 
������.  
  
  

�Z�#����G  
    �� ��V� _�"!6 �53 Z��0�        ���B�� '),V� >� >B�$ �� >3 ���
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Abstract
Enzymes are so crucial in the mineralization process of organic material. Information of the soil enzymes 

activity is used in determining of the soil microbial properties and they are also important in soil health and 
quality. Topographic attributes, soil properties and soil enzymes are associated together. Hence, it is essential to 
know how these parameters affect on the soil enzymes activity. This study has been implemented in hilly region 
of Semiroum district located at southern Isfahan province, to develop a regression model between soil enzymes 
activity and soil and topographic characteristics. Mean annual temperature and precipitation in the studied area is 
10.6°C and 350 mm, respectively. Soil sampling was done in a systematic randomly manner from the 0-10 cm 
surface layer. Topographic attributes were calculated by the digital elevation model with 10×10 m spatial 
resolution. Soil properties were determined by laboratory analysis. Multiple regression models between these 
parameters and soil enzymes activity were established and then the predictive models were validated using 20% 
of data. Results indicated soil parameters explained 33-63% of total variability of soil enzymes activity in the 
studied site. Topographic attributes explained 14- 15 %, and a combination of soil and topographic 
characteristics could explain 33-67% of total variability of soil enzymes activity. Therefore, the use of a 
combined data set of soil properties and topographic attributes could provide the powerful models for predicting 
of soil enzymes activity. These results confirmed that soil enzyme activity in the studied area is influenced by 
soil and topographic attributes synchronously. The results of validation ascertained that the predictors were 
unbiased and sufficiently accurate. 

Keywords: Urease, L-glutaminase, L-asparaginase, Modeling
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