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� 9��d�8 �(;�� <�/��  C! 	�4�� �,B C�,�H &�\��> "� 9��d�8 	�C�
�,B ����C�8 

 
 

C�4,� !�\3�*a &����� �(\� Kb ?!���! A(3*��)� Kb 	��48 $4L�� Kc 

 
 

 
a  )�*�*+, � !�"# ���� (��-�� ��./ $�0&'�� (����� ����� ������ � !�"# $�%&'�� �����	�� A���, 

b:.���&
 ���> )��.� :.���&
 o.��/ � )�*�*+, A��.�� ({/ � r�? )�*�*+, �E��� �2"# )��� �h# 
cA���, )�*�*+, � !�"# ���� (��-�� ��./ $�0&'�� (����� ����� � !�"# �	3� �3�� T��3��
  

 
 

���*� �M���� [���, :1388/10/28                                                                                        ���*� o���8 [���, :1389/3/12 

$�(/H 
���'�  :     :�_@ B_�� .� �@�"d��' )����=? � $����F �2> �� :�� ����� ��� )��� �@ �'�?��
 .� �&]@ �� �
 ��� ���^� )�5��m

�� $���&� A/ �� �%�/ ���� �@ v-	?� � l�d��'       �_@ �_
 $��_@ q�d� ��� ����� �� �d�+� �E�. Bh5� P� A���# �@ $���2� (���F
�� �M� �� A/ ���9� e�� ����2'  .       �M�=_� ��� ���^� )�5��m .� ���g2
 ���� � ���g2
 ����, A�%�� ����@ ��z�� �@ q�; <�� ���

��� $��/ �� ��>� �"��� �@ <��9� ��� �'�?��
 ��. 
Z�C � !��� �� :        B_�� .� !.a R�_2#� � ����F ���", �� :�� �@ .�@ X�+� �� ����� ��5@� �� ��M ���� ��	@� ���	��g2
 B2# ��>

 �3 �	3��F ��>� �"��� �@ :����M $��� R�; �� ��� R�	�
 � �@�;� ��z�, (������  .               :���	E_@ :�_�� (6��_�./ c��_	' �_@ �_>�, �_@
�E�'�F����%�� ���3 ����5M �"# �@ ���g2
   .� 6�@ �@ ��	@� �� A/ A�9�� �
 :��; �@ ��2' 6��9M� �@ l��3 ��60   �	'�� �>��    ���_F

   ����F X�+� :��� R��5� ����' �� � �M�� 6��
 c���, �@ ��� 6���./ l��3 .� $�� �� Lg� � ����  .          R�	_�
 � �_���@ ��_z�� �_@
����F !�\'� 9�' ���g2
 �F���� �>�� <��5, )�&���./ :����, ���g2
 �1�
 . 

�7��� ��: `?�3 �@ 6���./ c��	' �E��*� �@ `?�3 �z' .� :����, R�=+� (���g2
 �F���� �>�� ����'�	�� :��     (�_�� )���_�^, :��
�'��> ���� $�, ��@ �'. �M�F ���� ���@ �"�? $���+� �� )��	�' �@ ��'��/ �E' � r9�,  .    ��_+� .� 9�' :����, ���g2
 ���� <��t2�

�M�F ���� a�@ �"�? $���+� �� �F���� �>��. 
��(7� ?4(^:    �_�1�
 :���� ����2�3 )����=? ��+� .� (��� ���^� )�5��m .� B��� ���g2
 �@ �E��*� �� :����, ���g2
 ����
{�"d�      �_@ � 6��9M� �@��@ �� A�9�� �@ (���g2
 �@ �E' ���g2
 ���� �� :��3 � �1EM A�9�� ��,�, �@ �
 :��; �@ (����F :�,

��� �	M�� B�"*, 4=' .��� $��� A�&' 6��9M� 9�' ).� � :�� ����# �z"�. 
   

$j�� ?�(�8 ?��:  ���g2
 ���� (��/ ��
 (���g2
 (��� ���^� )�5��m (���g2
 �F���� �>��  

* )�,�%� R�jE� $��E��'                         email: m-honarvar@hotmail.com  
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     ���'� 
          �@ e�=�                                                     ��_z�� �_@ ����2�_3 :����
 ����

                                                            6_]@ �� $7�� �@ :.���&
 )�����, A�9�� 6��9M�
                                            R-	?� � �d�+� �E�. )���� .��@ �>�� �#��.

                  �� r�? :9�]"��� ��     ��3     .          ��� .� �%�              c��	' <��,
                                                          <_	M� <_�@ .� R�'� �@ r�? :����@ 6��
 ��� <��
                                                                �1_� � ���_�"� ���	�' � )��	�' 6��9M� (T����

          �� r�? A�3      �3�@     .                                   .� �_%� ��/ :����
 .� $��1	��
     �����          $�� <��,                                  )-%&� <�� 6��
 :��@ �s�� :��

  ��                                                  �_>�� {�"d��' ����# <	3��' <2m �
 �3�@
                                                                wd_� �� A/ :���_�0' � r�_? T�_��� 6��9M�

        �� �����        �'�3 )Appelhof, 1992    .( 
                                                ��/ ��&�� �@ ���� v�"]� �5�; ���� ���g2


                                                       �	__���8 �__����M �__; �__
 �__��                  X___��, :�
             �E�'�F����%��                                            �����_� � {�;�� � !�F X�+� �� ��

        �� !�\'�                                                              B_��, :���_��8 ���_� �_@ ��/ ���� � ��3
  ��                                     �� $����' ���g2
 �� T���� �
 �'�3        �'�3     .    �@

                                                                    �_�9\, �_��/�M P_� �_��g2
 �_���, �0�� )��#
                                                             $�_3 R�	_�
 X���3 �+, )�5��m $��, �%�n����@

  ��      �3�@   )Haimi & Huhta, 1987  .( 
                                                           � �_�9\, ��z�� �@ A�%� P� �� ��/ ���� ���",

                              A�� :.���&
 �� A/ :�5@ $��1	��                      X��, �
 ����
               ����M �@ <�#��.                            �_� !�_\'� 4"	]� :��           ���_F.        ��

                                                         6_��9M� ��z�� �@ )�5��m ���g2
 .� $��1	�� �8���
                         ���� A��. �@ r�? :9�]"���              ���F ���@ ��   . 

                 R�__� ��1982                      �__	�2
 ��Brund land        ��
                                                                      ���� 9�_' �_��> ��_^	� P� �����8 :.���&
 4��5,
                                                               �_��, �_' �_��. ���� ������ �
 ��@ <�� A/ � ����F

                                             �_3�@ �_� �����8 �%"@ ��/��
 �	E��@     .                   BE_' k_M��,
                                                                <_	M�F �_z' �� �@ ���. ���� ������ ���@ �� ���>
                                                                      ��_� :-_	#� :�_� �_@ �_��� ���_��8 :.���&


         �� ���g2
        �3�@ )         ()���2�1379    .( 
               �@ ���g2
 ����      :��;                             q-d�� <�� �'�&�8 �


                                                                    P_2
 �_@ $�_3 �_���, �_��g2
 �#�' ���� $��3�
   !�
                                                             � B��_, � ���^, �\�	' �� �
 ��� �
�? :��

                           $�_'��.�@ �E_' �h�                                                .� ��_# <2_m �� A/ :�_�
                                                                �_� ��_>� �_@ A���'�_> <_�� o���F $�0	��          �_�/   .

   !�
                                                                    ���E_@ ��_y%, � �_3� A��, B��� �@ �
�? :��
                                                            ���_� l��'� e�=� :��@ �>�, B@�� B�E'�	8 � ����

         (���. ��/                                   }                                   $��_�/ � ���9_� ��_��� �_
 ���� B�� <��

             �� X�+� $���
                                           �_�1�
 �_@ ��/ ��
 P� �@ �� ��3�@
                     �_� B��, .�	2�           �_��
     .          $���/�_M                               �_��� �_
 ���_�

                �� $�'��? ���g2
                          $��� �1�
 ��+� .� �'�3              ��/ :�
    �@pH                                                        �_���# � P���� ���� .� ��3�� $�3 ��z�,

                                                                   l��_'� :���� � $�_�F :��@ {�> B@�� !�M �@ �����
       <���	��                      A�_���� � ��                                               � $�_�F �_3� r�_+� :�_�

     ��9'/                   ��	E� 4"	]� :�� )Kale et al., 1992    .( 
    ���                                                               A��_@ ���� �_��g2
 �_��� :�_��9� <��,

                    �� �'�g��, ����?                                           )�'�_��' .� �_
 �_3�@pH        ��
                                                  �_� :��_F�"> $��F X��, ����# {�> R-?            �_�


(Bowman & Reinecke, 1991) . 
                                                  B�E_'�	8 6��9M� ����? :���� ���g2
 ����

                                                      �� ��_>�� ��/ :������ B��� �@ ($��@ {/ :����0'
                                                        �_@ r�_? �� ��>�� ����� ����# �
 ��� ���� A/
                                                                     k__��; .� �� <__�/ ��_z' ��__%�� �_���# x�=_?
                                                                �� � $���/ �� R�_"+� )��_� �@ A��2' L%"g2


                                         �_�� ���_� $�_�F ���	?� )Rienecke &Vilijoen, 
1990  .( 

                 <�2� ���g2
 ����                                  �_���# ��y, �@ ���� ��;
                                                      .� 6�@ {�> .� :��F�"> � r�? �� ��>�� <�0��
                                                                        (�_%�n����@ x��_? ��_�@ � $�_�F X_��, A/ ��
                                                                �_�s�, A/ �_\�	' �_
 $��@ r�? ����2�3 � �%�9�M

                                                  �_� R�=_+� �1�
 � �2
 ��%"2# �@ �y�                     �_3�@
 )www.members.tripod.com    .( 

                                                �_�� ��
�, ���g2
 ���� ����'�	�� T��� �@
                   .� 6�@ A/ <@�
 �
10                       �
 A/ :��3 � ����             .� �,

 )(ds/m4   � pH            �y
��� A�8        �3�@ )         (!�' �@1383    .( 
                                            $�� � ��� ���^� B��+, A��. �� ���� ��               :.��_'�

                                     ���� �
 ��@�&� ����*� ��� )�\'�?��
5/0           �_���
                         �� $�. <�2], ���^� A.� .�                         B_��� )�5��m .� ��3

                                                    ���^� $��2� ����F :���*@ ���� � ���^� !� � �� .�
                 4_"# 6]@ ��                                                      ��_�", ��_�^� :�&_	E3 � :��_F

                                                      ��_>�� �%�/ ���� �@ A�3 �	&�/ B��� �@ � $����F
                                                                  �_�> .� �@�"d��_' X���3 .��@ �@ �\�� �;�+� ��
                                                                 �� �_'�?��
 :���_� $�_�� � $����F �E�. X�+�

          �� {�"d��'                             }                   �_'a�; 4_��, B��� �@ ��h5@ �
 ���2'
                                                       �_\�� �M� � :��/ �2> A��. �, ���'�2E8 <�� )��
                                                          �_?���8 ����_"# � $��2' 9�' l�d��' :�@ ����, �@
                                                      )�_\'�?��
 :��@ ���^� :��@ �@ k@�d� ���? ���9�

                           �� $���# )-%&� .��@ �@ �\��      ���F . 

<�C�/�� � C�4,� !�\3� 
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                                                          .� $��_F <�� .� ����@ $��1	�� e�� �@ k�*+, <�� ���
                                                          o.�� �_@ ���=+� ��\�� � ��� )�\'�?��
 )�5��m
                                                          $�_�/ �� ��>� �"��� �@ <��9� ��� �'�?��
 �� $��9M�

   ���   . 
 

          Z�C � !���      �� 
-        !��� 

                                                               :�_��*@ $n��_8 <�� :��>� �� �M�=� ����� $���
                                                  :��/ �_2> !� ��� � ���^� $��? )�5��m � ����F

                        4_"# $�0	�� �� $�3                                              �� ��_�^� :�&_	E3 � ��_F
                    �� <��9� ��� �'�?��
      �3�@   . 

                                              ���g2
 ���� ����, �� e�=� ���� �
�? !�

                        !�___
 l��___'� .�                                                   l�___' .� 9___��� :�___*"� :�___�
Eisniafoetida     ��                                   !�_
 .� $��_F <��  �3�@            :�_�

                                                        �_� �_M�� $��_��8 :����
 �"�� �� :�*"�                          ��_3
 )Bowman & Reinecke, 1992   . ( 

                                                 B��_3 )�"��8 ��\�� :��@ $��1	�� ���� )�9��\,
                                                               � B_2� � �_#��. B��_�� � �'�2	?�� w��=� l��'�

                                       ��� $��@ <��9� ��� �'�?��
 �� ��>�� B*' . 
   

-     Z�C      �� 
-              9��d�8 �(;��   

                     <�� �@ �>�, �@                   ���_� �_
                                  �_��, �� o�� <��_,
      ���g2
               �� !�F o�� ��                            )�5��m $n��8 <�� �� �3�@

                                                                  ��_�� )��_� �_@ � o�� <�� �@ k@�d� ��� ���^�
                    ���*, ��# �@ �	&81/5                     l�1,�� �@ � �	�1                � �	_�

            ���*, R�;50                         �_���F ���", �	�     .                      �_�z�, )�_�"2#
                                                A�_�. �� {/ �	&8 k��; .� �	E@ ���� �@�;�            :�_�

                         �	E@ ������ )��"2# � <�5�                            X_��, ���g2
 :��
                �M�F )��� ���� )www.Dragnet.com.au  .( 

   
-                   9��d�8 	�C� �(;��   

                                                          �_@ :�_>/ $����� �@ :�	E@ ��	@� )�"��8 q�; ��
              ���*, ��5@�2                            � ��# �	� P� � R�; �	�0/6         �	�

                                                               B_*	�� A/ �@ ��� ���^� $.�, )�5��m � ��\�� l�1,��
       ����F )Edwards, 1995�     .( 

                                                  !�_
 �_��F�"�
 $�\�8 �E�
 �&� ���5, Lg�
                                                           �� � B_*	�� )�"8�_8 �@ v�@�� �	E@ $��2� �@ �
�?

             �'��. $��� �; 
           �
 !.a45        �� .��                             �#�� � �@�;� ��z�, �3�@

        A/ ��y%,                      ����F �@��.�� ��     .                                    :��_� �_��' !�_
 �	E@
           ��� ����–                    �d5� )��
�,–                                 �2_� ���_� � <���

    �3�@   .                                                 )�� �3�@ �	&�@ �
�? !�
 ����� ���5, �� ��
                         �
 ���g2
 ���� ����, A��.       �� �,      ���F     .             <_�� :��@

                                                      A�_�. )�_� �@ ����	� $��1	�� �� ���� �\� ��z��
                                                            <_��5, T�	�� B@�� �
�? !�
 ���5, � ��z	'� ����

       ����F )Edwards, 1995    .( 
 
-                                   9��d�8 	�C� � 9��d�8 	R(8 	���"C� 

                                                             ����2�__3�%�9�M )��__��=? �__���. <__�� ��
                                          A/ �F��_�� �>�� � ���g2
 ���� � ���g2
           �_�

                    �M�F ���� ����@ ����     .                                         �_1�
 �@�_�.�� ��_z�� �_@
    `?�3                              �M�F ���� ����@ ���� B�u :�� . 

 
   x;�     :                                        � 9��d�8 	��(�(E�/�F(� &�(-��� A((\�

           9��d�8 	�C� 
                    �'�2' 6���./ <�� ��               $.��'� ��> ��                  ����# :��F

                                                      ({/ {�_> )��� � �%��	%�� ����� (��%�� (��
��
                                                                             �__�"
 � �__���F R�__��� $�0&__���./ �__@ � $��__�/

      $.��'�      :��F                                            )�*�*+, �E��� ����'�	�� o�� k; ��
                     �M���8 !�\'� {/ � r�? . 

 
 b     :                                                                                            9�����d�8 	^�(����C ����OC! 	����C4�
 )Buchanan et al., 1988   ( 

                                         )�&���./ ���g2
 �F���� �>�� ����@ :��@
                                 �3 !�\'� ����, .� �"��� �� �� B�u . 

-        $.��'�                           ���g2
 $��, �� ��� :��F 
                                                  �E_�'�F����%�� �_���5M R�	�
 ��z�� <��@            (�_�

                  k2# �� ���g2
 :���                            c�_���� X��, 4"	]� :��
      $.��'�                          <�0'��� .� L8 � :��F                                      ��_; �_@ c��_	' :��F

                                                             ���_� �@�_�.�� ���_� �0	1� <�0'��� Lg� � �'�.��
                                             !�' �@ �&���./ .� $��1	�� �@ �M�FDewar self - 

Heating test                               k__2# �� c�__����5                 :�	2�	'�__�
                                                   .�� $� )�� �@ ��,� :��� �� � �M�F ���� ���g2


                �__3 :���__�0'     .                                               .�� �__� �� �__�� �2�9
�__� Lg__�
      $.��'�                                                     <�0'�_�� ��_M A�_�. )�� �� � :��F             :��_F

          �3 !�\'� )Neuhauser, 1988  .( 
-            �'��> ����             $�, ��@ �'.        r9�, 

                                           $�_, ��@ ��# $� ���5, ��z�� <�� :��@                  �� r9�_,
                                      :�	8 �� �� �M�� ���
 :�� �@ ���%, ��                ���� 6��

                             Lg_� � $�3 $���2           �_"��                                        l�_3� $��=_# .� �	_��

� 9��d�8 �(;�� <�/�� �,B ����C�8 C! 	�4�� �,B C�,�H &�\��> "� 9��d�8 	�C� 
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                                                         e�_� �_� �@ �z' ���� ���g2
 ���� � ���g2

                        �'��> ���� � ����F �M�m�                                           .�� �_� )�_� �_@ �_'.
                                 �_M�F ���� �@��.�� ���� )Mitchell & Homor, 

1980  .( 
-        $.��'�                               )��	�' �@ !��'��/ �E' :��F 

                        $��1	�� �@ 6���./ <�� ��                                     �_@ !���� R��"
 $�0	�� .�
      $.��'�                                    �E' � ����F         �        :��F                        �_@ :�_�

                                                        R��_> �_@ �E��*� ���� ���g2
 :��@ $��/ ���
                     �M�F ���� ����'�	�� )Christensen, 1998  .( 

 
     �7���    �� 

                                                        ���_� 4_"	]� )�5��m B��, ���g2
 .� e��
                                                           )��_���, 6��9M� :��@ ���g2
 �@ A/ B��, � ��/

           ��� :.���&
 .          R��>1                                           � ��
�_� �_���# .� �?�@
                                                              �_��g2
 �_��� � $�3 ���g2
 ��
 �� �� ��%��

       �� A�&'     ��� . 

               R��> T��� �@2                              �_s�� ����2�3 )����=? �

       ��> �@                                                             �_@ �E_��*� �� ��_�^� )�5��_m �#��. :��

                                                       �_�9\, c��_	' � :����, ���g2
 ���� � ���g2

                  �� A�&' �� L'�����                                     ���*� �@ ��2�, �� �� ��s�, (���
                 �E' � <@�
 � ).�C/N     �pH                          �� r�_? :��3 �

                         �� ��� ��5� ���� P� wd�           �_3�@.                         �� ).� ���_*�
                                                           �_	M�� 6��_
 :�_���, ���g2
 ���� � ���g2


   ���     .                                             �E_' :����, R�=+� :��3 �0�� e�; .�
                                                              R�=_+� �� 6��_
 <�� �
 �	M�� 6��
 �'�2' �@

                    �� �	&�@ ���g2
 ����      �3�@ . 
              R��> ��3                                      ���g2
 ���� )����=? �E��*�

                                                 �@��� �0�� �@ ��� ���^� .� :����, )           ()���2�1382   (
                 R��> �� �4                                               �F���� �>�� ����@ .� B��� c��	'

                                                               )�5��m .� :����, ���g2
 ���� � ���g2

                         ��� $����F `]&� ��� ���^� . 

<�C�/�� � C�4,� !�\3� 

+
4NH−

3NO

      0��O1-                                                                                    	�C� �� �3��'� C! ?�(;�� 9��d�8 0��)� C! �4/(� � �48�� 4-�,� "� 	�4� ?4(^ $"����

)����=? P 

mg/kg)( 

K 

mg/kg)( 

Fe 

mg/kg)( 

Mn 

mg/kg)( 

Zn 

mg/kg)( 

Cu 

mg/kg)( 
:����, ���g2
 0/07 0/19 69/9 388 46 16 

:����, ���g2
 ���� 0/24 0/16 61/9 363 79 16 
 A��./t ** ** ** ** ** n.s. 

 **��5� e-	?� ��>� wd� �� ���1 ���� 
n.s. ��5� e-	?� ��>� !�#  wd� �� ���1 ���� 

 0��O2- �6,O 4� 4M�� 	��(�(E &�(-���  9��d�8 �� �3��'� C! C�,�H &�\��> 	��C" ?�� 
?�(;�� 9��d�8 	�C� � 

)����=?  ).�(%) ��/ <@�
(%) C/N pH Ec(ds/m) 

���^� )�5��m a22/2 a14 c6/3 a9 a15/98 
:����, ���g2
 b88/0 c9/5 b10/8 b7/2 b3/7 

:����, ���g2
 ���� b9/0 b12/3 a13/7 b7/4 1/86c 
*��5� e-	?� :���� ���� P� wd� �� :���/ �z' .� A�	� �� �� r�	&� e��� :���� ���#� �2' ��� ��3�@. 

      0��O3  -                                                                +��,� 4%�! �� �,B C�,�H "� ?�(;�� 9��d�8 	�C� &�(-��� �3��'� )         K&�����1382 ( 
4"	]� �@��� .� ���g2
 ���� pH EC 

(ds/m) 

N 

(%) 

Fe 

(mg/kg) 

Cu 

(mg/kg) 

Zn  

(mg/kg) 

Mn 

(mg/kg) 
���� ���g2
 ���� 7/5 10 0/53 7470 31 95 420 

��0'� �?�� :���*@ ���g2
 ���� 7/77 1/95 1/4 75 18 114 520 
��� ���^� :���*@ .� B��� ���g2
 ���� 7/4 1/86 0/90 61/9 16 79 363 
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   s)� 
                   �__�� .� �__%�                                                   ��__�@ �__�/ ���__� )��__s� <��__,

                                               $�� .� r�? ��/ ���� (��� r�? �%�9�M )����=?
                                                 :���_�0' � �	�@ u�1' �>�� ����� A�2	?�� ��\��
                                                                          �_	�@ �_���, �_@ $�-_# � $�3 r�? �� {/ �	&�@

                                A��,�
 :����0' ��M�� 6��9M� �>��                �_���� :��
                                                    �___� r�___? :9�]"___��� 6��9___M� �                                                   �'�___3

 )www.Kitsapezearth.com  .( 
     A�2�                  R��> �� �
 ��;1          �� �z�-�            r�? ���F

                                               � �1EM ����# .� ��a�@ {�> A�9�� ���g2
 ����
                                                  �_@ �
 �	3�� $�3 ���g2
 r�? �@ �E��*� �� :��

          �� �"
 ��;                                                  �_
 �_�/ ���_� ��9\, �s� �� �1F A��,
                                                 $�3 ��9\, ��/ ���� ��� �'������E
� 6�
�� P�
                                                               :��_@ $��1	_�� � {�> B@�� �'�5� ���� �@ B��, �

         �� $��F        ���F     .                                                       �_��^, �� :��_�. �_�2�� �_�/ ����
                                                                                                                                �___'��� $�___�F X___��, :�___^� 9___�� �___���#

 )Gestel & Breemen,1988  .( 
               <�� �@ �>�, �@                        �� :�^� 9�� ����# �
pH          :�_�

          r�? ���25�                                            {�_> B@����� � R�"+��' �#��. :��
                                                                   �_@ P_���� ��_�� ��'�� r�? ��/ ���� ��� ��	E�

                    $��t�8 )��
�, ��\��                   A��,�
 �@ �"�� :�                  r�_? :��
                      A��'/ .� �h5@ <��t2� �                               �	&�@ ���-� )�>�� ��

                                                  ��'�� ����# �	�@ {�> �\�	' �� � :�^� 9�� ����#
                                                                       A�_���F X_��, $��_� � 9�_0�� (L_� (<�/ (:��

  ��        ���F )Springett & Syers, 1984  .( 
                                             e�=_� �8 4"	]� ����# :���� ���g2
 ����

                           �� $��F .��' ���� e�=� �
 �                   �_�� ��� �3�@                .� �_,
                                                             B_@�� B%_3 �_@ ����# <�� �2� �
 ��� <�� �2�

                                             ��	E_� {/ �� R�_"+� � $��1	��     .                       B_�a� .� �_%�
                                                                    �� $�_�F X_��, ����_� ����# �	&�@ {�> ��"@��
                                                        $��_� <_�� �'�g��, ����? B��� �@ ���g2
 ����

                             �� .� 6�@ )����^, .� �
 ���pH                   {�_> R-? ��
                                                                     <_��t2� � $��_2' :��_F�"> $�_�F X_��, ����#

                                                   �� ��_>�� ����� ����# A/ �� ��>�� ��/ :������
                                           �1EM � <�/ ��z' ��%�� ����# x�=? �@ r�?        ��

                                                                 �� R�_"+� )��_� �_@ A��_2' L%"g2
 k��; .�
                              �� ���� $��F ���	?� �� � $���/      ����     .                      �_�� �_@ c��	'

                R��> �� $��/1                 �_� ����,                                       �_��� r�_? �_
 �_�

                                                                   �	&_�@ �1E_M A�9�_� A��_@ ���� �@ $�-# ���g2


                                         R��_> c��	' k; ��� �	E'��,2                          :�	&_�@ ���_*�
                               ��� 6��
 ���g2
 �@ �E' �� :��3 . 

                                                  r�_? )�*�*+, �E��� ����'�	�� �@ �"��� c��	'
                                                 �	_3�� �*@�d� ���g2
 ���� R�=+� :��@ {/ �

          ��> .� �
                                                     � �_�/ <@�_
 ��_5� ��
�_� :��pH       �
                     ��� ����, ���� :��3 )         (!�' �@1383  .( 

     A�2�                                             $�_3 �_��g2
 �'�2' �3 $���&� �
 ��;
                                               $�&' ���g2
 �'�2' �@ �E' �� :��3 �E'��, ��

         ��5� 6��
            ��� :���     .                                     �� $�_�/ B2# �@ )�*�*+,
      R��>3           �� A�&'                                               .� :�_���, �_��g2
 ���� ���

                                                          .� B_��� R�=+� �@ �E��*� �� ��� ���^� )�5��m
                                                         �_@��� B@�� ��0'� �?�� � ���� )a�=+� :���*@
                                                             :�	_�@ �_�1�
 � :��3 �"2> .� :����� �� � $��@

       �� ����      �3�@     .                �F7�� .� �%�                                  � �_��g2
 �_�� :��
                                            ��� r�? A��
 :���� �� A/ ��s�, ���g2
 ����

 )www.Cityfarmer.org  .( 
                                     A�9�� 6��
 �>�� ��/ ����pH                       �_\�	' �� �

                �� r�? A�3 :����     ��3     .    A�2�                         R��_> �� �
 ��;
2                   A�9�� �3 $���&�pH                       �
 $�3 ���g2
 r�?        �,

                                                                 �_� �_��g2
 �_��� r�? �'�2' � ���3 �'�2' .�
       :����pH   �
                                     ��_@ ���_3 �_'�2' .� �,     .                  �_
 �_����

                                             .� ���g2
 ���� � ���g2
 <�@ :��� ��5� )��1,
   �z'  pH          �2' $���&�     ��3 . 
                                                �_��g2
 � ���g2
 ���� ����� ����# ���*�

                                                                         ��	
�_M $�_�F :��_@ $��1	_�� B@�� An��	�' ���� ��
                                                   �_��g2
 ���� � ���g2
 ��1�
 <��5, �� �2��

     ��� )Narender et al., 2001  .( 

� 9��d�8 �(;�� <�/�� �,B ����C�8 C! 	�4�� �,B C�,�H &�\��> "� 9��d�8 	�C� 

6���./ ����'�	�� ���3 ���g2
 R�=+� ���g2
 ���� R�=+� 
  ���@ �"�? ���@ ���@�'       

��� )����^, 10< 20-10 20> - 10< 10< 
)��	�' �@ !��'��/ �E' 0/6 < 3-0/5 3> 8/5 0/03 0/16 

 )��	�'ppm 100< 500-100 500> 650 22/4 22/4 
�'. �'��> ���� 90> 90-80 80< 45 94 94 

 0��O4 – �,B C�,�H &�\��> "� ?�(;�� 9��d�8 	�C� � 9��d�8 	^�(�C �OC! 	�C4� "� �-�* o��7� 
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    A�2�                  R��> �� �
 ��;2                                        <_�� A�9�_� �_3 $���&�
                                                                 �_>�, B_@�� �_��g2
 � ���g2
 ���� �� �=�#

   ��� .      ��       ���                                  ��_�^� )�5��m �@ �E' �
             6_��

                   ��� �	M�� :��� ��5� . 

                                                        �� �     $��@ $�3 ���g2
 r�? ��       A�9��
                     }                                     �_��g2
 P_� aa��� � ���       ���g2
 ����

                                          �
 �� �@��@ ).� �@ <@�
 �E' :���� {�?               .� �,20  
  ��                                                         :���_��/�M B��� �
 ��� <�� A/ B��� � �3�@

                                                  �_�/ ���� ��9\, B���� �; �� $�3 !�\'� P�n����@
                                                X_��	� �_� �� ���� <�� P&? A.� 6��
 �>��
                                                            B_@�� 6��_
 �@ A.� 6��
 <�� ��� ���� $�\�8
                                                                      �_���, �_@ ��_; <�2� � ���� <��        �E' �>�,
                                                   �_���# A�3 ��./ � P���� ���� ��>�, B@�� ���*�
                                                       �_
 ��� $��2� $��F :��@ {�> B@�� !�M �@ �'�5�

       $���/�M                                                      ���E_@ $�_��
 9�]"_��� P� ��1�
 �@ :��
              �� ����, {����       ��
 )www.emphet.com (.   

           ��� .� �%�                                                 � �_��g2
 �@��.�� :�����5� <��,
                          A/ �F���� �>�� ���g2
 ����                           ����'�	_�� k; ��

1AAFC     ���     .                                       ����@ ����� .� �%� k�*+, <�� ��
                                                  �_��� � ���g2
 $��, �� ��� :��F $.��'� (�F����

          ��� ���g2
     .                                                       �� $�_�/ �_��@ c��_	' �_@ �>�, �@
      R��>4                                                 �_��g2
 $��, �� ��� :��F $.��'� ���� ��

                                                      �_>�� ��_+� .� �
 �3 $��� A�&' ���g2
 ���� �
         A/ �F����                                                �� ��	_3�� ���� ���@ �"�? $���+� �� ��

                                                   �3�� ���� ���@�' $���+� �� ���3 �'�2' �
 ����    . 
(Neuhauser,1988)  

                                        }         �_@�? �@ A�3 ���g2
 B2# �%'/ :��@ aa���
                                                   (�_�� (�@�;� ��z' B���# �h5@ �	E��@ ����8 !�\'�

          � A7�E
�pH                                               �_�> �_���� :��� � �'�3 R�	�

                                               ���__� �� (�E__�'�F����%�� �__���5M35-18            �__>��

     �	'��         �� ���F      �3�@ . 
                                                                     �F��_�� �_>�� �_���@ ����_� .� �_0�� �%�

                                              $�_, ��_@ �_3�
 ���g2
 ���� � ���g2
             r9�_,
                                                            � �_M�F ���_� ����@ ���� k�*+, <�� �� �
 ���
                                             }      �_3�@ ���@�' �� � {�"d��' ���g2
 ��1�
 �F� aa���

                          �2' A�. �'��>  �@ ���� ��@      �3�@     .                         ��/ ���� .� $��1	��
                          �'�� �	E@ X���3 ���@ p#�@                                          �_@ �_\�� �_
 $�3 ��
                         ���� �3� � �	�@ �'. �'��>         �&�� �,                      �_�� $����F ��

                                   R��> �� k�*+, .� B��� c��	' �4                        ��� A�&_' ��
                                            �'�2' e-? �@ ���g2
 ���� � ���g2
 �'�2' �


                                                          $���_+� �� �F���� �>�� ��+� .� $�&' ���g2

                                                             �� ���_3 �_'�2' �_
 ���� �� �M�F ���� ���@ �"�?

                     ��@ ���@�' $���+�Mitchell & Homor, 1980)  (
                                                   �_��g2
 �F���� �>�� ����@ ����� .� �0�� �%�
                                                                   �_@ ��'�_�/ �E_' :��_F $.��'� (���g2
 ���� �

          ��� )��	�' . 
                                                      � �_��g2
 �_'�2' �� �E' <�� k�*+, <�� ��

                                                  R��_> � �M�F ���� ����@ ���� ���g2
 ����4  
                                                          �_��� � ���g2
 �'�2' �� �E' <�� �
 ��� A�&'
                                                                 �� $�&_' �_��g2
 )�5��_m e-_? �@ ���g2


                    ��@ ���@ �"�? $���+� .                                         T�_�� �_@ :�_�@ �_*; <��
                                � �_	M���8 )��� �"� c��	'                      �_���, ���_�AFFC  

  ��      �3�@  (Christen, 1998)      . 
                                                       }                   �_@ ).� ��_�j,��8 ���_� �_�9\, �_s� �� aa���

                                                        B_��, )��	�' �@ 9�' r��'��/ � $�3 B��, r��'��/
  ��                                �� ���� A����F T�	�� �� �
 ��3      ���F   . 
                                                              � �_�/ $��_� A�9�� �@�, ).� ���*� <�� �@ $�-#

               �_�� r�? �M�@     .                                                 .� B_��� $�_3 ��./ ).� A�9�_�
                                                             6_��9M� r�_? �_�/ $��� 6��9M� �@ ��/ ���� ��9\,

  ��                                r�? �� 6��9M� A�9�� <�� � �@��                     �_
 P� :��
           ����� ����,                     ��� �	&�@ �'��� :�,   . 

                                                             :���� �__��g2
 �__��� � �__��g2
 �__'�2'
                                             ��a�@ �F���� �>�� � ����� ����2�3 )����=?

                        ���3 �'�2' �@ �E' )             $�&' ���g2
     (                    �_'�2' � ��@
                                                       :��_3 � �	&_�@ �1EM A�9�� :���� ���g2
 ����

  �
                             �� ���g2
 �'�2' �@ �E' :�,      �3�@   . 
 

     ��(7�      ?4(^ 
             ����� .� �%�                                             �_"��, ����_� )-%&_� <��_,

   o��                                                          � ���_�F :���'�2E_8 :��/ �2> � �M� :��
                                                                       )�_\'�?��
 ���_� �� �_�� <_�� �
 ��� ����� ����

                                     ���_� �� ���� ���=� 9�' ��� ���^�                          )��_� �� �_

                                                             �_��, �_' ���_�F :���*@ .� ����� � w�+� $��1	��

     ���9�                                    �_@�> � �_M� �@�@ :�                                       �_'�?��
 �_@ A/ ���_>
                                                         9_�' $��9_M� o.�� ��\�� �@ �\�� �%"@ $�&' B�2+,

        �3 ����?     .                                           ����, �5�� A�9M� .�� �5��, �@ �>�, �@
                                                :.���&
 �m��� �� A/ e�=� � ���g2
 :����

                                                                � �__��g2
 �__��� :�__���
 <__��t2� � ���__@ �

                        A��"F � �t��@ �� A/ e�=�                                .� $��1	�� (���Y9, :��
                                                               �_� �&_	E3 �_"��� �� �_�� ��_�^� :���*@              �_'��,

<�C�/�� � C�4,� !�\3� 

N
C

7
13

8
10

N
C

 -1 Agriculture and Agri-food Canada  
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                                                         �_@ )a�=_+� <_�� ����, :��@ ����� :��	E@��
          ��/ {�E�     .                                                     �_���, A���_'�� �_@ �_>�, �_@60-50   %

                                                 k_; �z' ���� )�5��m .� ���g2
 ���� R�=+�
                                                        �� �_���� :�_�@ �	E@ )��� �� k�*+, <�� c��	'

    �E�
       :��1        �,10                                               <_�� �_m�# A�_%�� �_��F�"�

                                                       �_���? ����_M �	&�@ $��9M� o.�� ��\�� � R�=+�

  �3 . 
                                                             �_��� <_, �_� $�_�/ B2# �@ ����@ T��� �@

                                        �Y�_8��� :����&
 �� ���g2
200             �_,400         �a�
                                                       �_��g2
 ���� e�=� B25����	�� � �	3�� o.��

          R��> k;5                  ��� $����F ����, . 
                                                    ��/ :����
 :��@ A�9M� .�� :�m�*, �@ �>�, �@

                                                                      <_�� �_���, �� ����_� ���� )�5��m l��'� .� $��1	��
                                                                           �_@ �_>�, �_@ � ��_+� �	E_�. )a�=+� .� $��F
                                             )��_���, �@ :����, )a�=+� �1�
 � �2
 x��?
                                                                  ����_� :���_��� �_�> �� �_�� �	�@ A/ �	5��

                ��3 ��\�� �"��,     .                      �F7�� .� �
 A/ x�=? �@          :�_�
                                                A��_@ $��� ���g2
 ���� � ���g2
 ����, �5��
                                                         �_'�F �_� �@ �
 $��@ A/ :n����%, :���8 e�d5'� �

                                  �� ���8 A�%�� B+� �� ��>�� )�'�%��      �3�@ .   
 

     +��,� 
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Abstract 
 
Introduction: Due to the unfavorable smell of the accumulated sugar beet wastes in the 
factory and its mixture with the lime wastes, it is costly and uneconomic to dispose this 
mixture. This research has been performed to investigate the possibility of producing 
compost and vermicompost from the waste in sugar beet factory in Qazvin.  
Materials and Methods: In order to produce compost, sugar beet wastes were collected. 
Temperature, moisture and aeration were controlled during production period. The quality of 
compost was examined by carrying out a series of quality control tests concerned with 
ripening degree.  
Results: The initial results indicated an initial increase in temperature to over 60oC due to 
intensive activity of microorganisms. The temperature decreased gradually and reached the 
environmental temperature after two months. In order to investigate and control the quality 
of the produced compost, ripening degree of compost was calculated. Comparing the 
experimental results with the standard indices of ripening degree showed that the product is 
suitable in terms of temperature variation, cress, and percentage of Ammonium-Nitrate.  
Conclusion: Apart from the above findings, the produced vermicompost was suitable in 
terms of ripening degree. The produced vermicompost was superior to the compost produced 
from sugar beet wastes in terms of chemical characteristics, i.e., Phosphor in vermicompost 
increased 3 times as compared to compost while saltiness decreased by 50%. Zinc and 
Nitrogen were also increased.   
                                                          
 
Keywords: Compost, Organic Fertilizer, Ripping Degree of Compost, Sugar Beet Wastes, 

Vermicompost. 
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