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1.5E30C ND  0/18m 0/28k 0/44h 

0E30C ND  0/13n 0/22l 0/39i 

*#$���$��� ����� S��� /


� �   ���0  o@� 
� �����٪5  	!��� s��
 ��LSD .��*2$� /

� ��+� S�*�
 /


�ND** .�!V� ���*�� �� /�$� ��
��
 4��5  

 

 

&
' L�H"
 K�
+ ����

	 ���6�  

       
���=$- 
� ���� s�*��� 4���5 \!$����  

��M� #��*��$�

40Cd1.5E0C �� ��0���  .��9)4    ��"��� 1��!h=  ��5�( �  (

 /��� � /���5/1   � ���� \��!'$  
� %�  .!� �'$�40 

  	� 

��M� #��*=  � ��!� ��� \�� !'$  
� \!$���  \�� �'$�

���  ���� 1��(�� � ����  
�  1��(��
� o@��� #��-X���� /�����

) /��� �"��� 1�!h= 30  �� ��!"� ��� 
� (
�*)0 
� #-20 

�'$�   ���� \��!�'$  
� \!$����  \��     %��  ���
��  ��5�( �

EDDS )20Cd0E30C.1�
 ��!� (      

��M� ��  1��
 �� K 4��5

      \!$����  ��� ��!�"� ��$6 ���� 
� ��� s�*�� 4��5 \!$��� 

�'$�� �� /�$� ��
��
 4��5   .�!V� �=-
 RI9 ���*��  

S�,��� ���!"� 	
&$� �
 �8�   ��"��� 1��!h=  ���
�  �

 ���+� J0�  1�
 �*2�
!- /���   \!$����  

��M� 
� 

 /

�

 ���
�  �  /!A� �� ��� ��3�
 ��� s�*�� 4��515  �30  #-

     ��� ���� 
��=$- ���� 
� /��� �"��� 1�!h=  
�*)0 
�40 

�'$���!'$  
� \!$���  \��    ��� %��  ���
��  �5�( � ��� \

��+� J0�  L$-�- ��
�� /

�47  �63   

��M� 
� 

 /�,
�

.��  ��3�
 ��� s�*�� 4��5 \!$���  

 ���
� 5/1  ��'$�   %��  .!��EDDS    ���� \��!�'$  
�

      4���5 \!$����  	
&�$� J�
&�(
 
� /�<!�� JM� 1�
 �*2�
!-

 .��9) ���� �*�
� ��� s�*��2 #�
 	
&$� ��
 �( ��Q� �<


    �1��
 ��!�� %���P*� ��� 
� �!9!� �"� �
!� 	
&$� �� �*2�

7 

pH
 

k.� 

c

b

a

6.8

7

7.2

7.4

7.6

7.8

8

C0 C15 C30

c

b

a

10

11

12

13

14

15

C0 C15 C30

�
��

��
 

�
�	

�
�
� 



��

�

 

(C
m

ol
 k

g 
-1

 s
oi

l 
 

ماريت  

Treatmen
t 

ماريت  

Treatmen
t 

 [
 D

O
I:

 1
0.

29
25

2/
je

he
.5

.4
.4

01
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 je
he

.a
bz

um
s.

ac
.ir

 o
n 

20
25

-0
9-

03
 ]

 

                             5 / 12

http://dx.doi.org/10.29252/jehe.5.4.401
https://jehe.abzums.ac.ir/article-1-548-fa.html


 *41 &6���1 6�LM�EDDS �
� �� �� P�2 �& (� ��1�� VC�) *�W ��-� X-��&�1 �<>�? ���@ ���
E�� N<�+,� 6� 06�� �.��F 
�-[ 1 �� 

406    �    ����� ���	�� ��	
�� ����  �� ���!1397 �  �&�'� �(�
) ���4          

 ���
�  �  /!A� ��5/1     %��  .!�� ��'$�EDDS   ���� 
�

    ��� ��!�"� ���� 
� /��� �"��� 1�!h=  �5�(40  ��'$�  \���

 J�
&(
 eH�� ��� \��!'$  
� \!$��� 21  	
&$� 
� /�,
�

1�
 ���  ��� s�*�� 4��5 \!$��� � 
� #�
 � �  1�
 �"�

 ���
� 5/1  %�  .!� �'$�EDDS  �� ��� 
�=$- ��� 
�30 

      ��� ��!�"� ���� 
� /���� ��"��� 1�!h=  
�*)0 
� #-40 

�'$�   ��V��M- J�
&�(
 eH�� ��� \��!'$  
� \!$���  \��10 

  .1�
 ��� ��� s�*�� 4��5 \!$���  	
&$� 
� /�,
�  

  

�
�� ��
)'
% D �M�� ����

	 !NOP 

#��*�$�    
��=$- 
� ���$� ���
 \!$���  18'640Cd1.5E0C 

 /��� � /��� �"��� 1�!h=  �5�( �  �� ��0���5/1   ��'$�

 � %�  .!�40      �!�� ���� \��� !�'$  
� \!$���  \�� �'$�

 .��9)3(     \!$����  1�8'6 #���*=  ��  1�
 �"�� 
� #�
 �

 �� ��� 
�=$- ��� 
� ���
30    ��"��� 1��!h=  
�*)0 
� #-

� /��� �� ��!"� ��� 
20  ��'$�    \��!�'$  
� \!$����  \���

     %��  ���
��  \��H E�
��� 
� ���EDDS    .��� ��0����

       \!$����  ��� ��!�"� ��$6 ���� 
� ���$� ���
 \!$���  18'6

)0Cd(   .�!V� �=-
 RI9 ���*�� �'$�� �� /�$� ��
��
 4��5  

 ���
� 5/1  %�  .!� �'$�EDDS   
� ���� \��!'$  
�

�  �5�( ���   ��� ��!�"� � /��� �"��� 1�!h=  ���
20  �30 

   J�
&�(
 e�H�� L$-�- �� ��� \��!'$  
� \!$���  \�� �'$�

8/5  �4/12  
� #�
 ��� ��$� ���
 \!$���  18'6 
� /��
�

   	���&=0 &�$� ��� s�*�� 4��5 \!$���  

�M� �  1�
 �"��

   ���+� J�
&�(
 q!�( 
�=$- ���
�  ��  	
&�$� .�
� 	���� 

 /

� 

     %��  ���Q��<
 	
&�$� ��� &$� /��� �"��� 1�!h=  ���
� 

EDDS  ���
�  �  /!A� �� ��!� �<!�5/1     %��  .!�� ��'$�

EDDS   ��� ��� 
�=$- ��� 
� ��� \��!'$  ��15  �30   #�-

     ��� ��!�"� � /���� ��"��� 1�!h=  
�*)0 
�30    \��� ��'$�

  J�
&�(
 eH�� L$-�- �� ��� \��!'$  
� \!$��� 9/7  �2/6 

 �� ��$� ���
 \!$���  18'6 
� /��
�  

   �
���2��� \!$�����  	
&��$� #��*���$�   
���=$- 
� ����$�

40Cd1.5E0C       � /���� ��"��� 1��!h=  ��5�( ��  �� ��0���

 /���5/1 %�  .!� �'$� EDDS   ��!�"� � ��� \��!'$ 
�

 ��40 .��9) �!� ��� \��!'$  
� \!$���  \�� �'$�4 #�
 �(

��*=  �  1�
 �"�� 
�   � ��� 
� �
��2��� \!$���  

�M� #

 ��30  �� ��!"� � /��� �"��� 1�!h=  
�*)0 
� #-20   ��'$�

) ��� \��!'$  
� \!$���  \��20Cd0E30C   \�X .��� 1�(�� (

     ��$6 ���� 
� ���$� �
��2��� \!$���  

�M� �  1�
 � K ��

     RI�9 ���*��� �'$��� ��� /�$� ��
��
 4��5 \!$���  �� ��!"�

.�!V� �=-
     

   

FD�G 3:  %� � /��� �"��� 1�!h=  J�)=0�� �<
EDDS  \!$���  �  18'6 �� ��$� ���
 \!$��� )mg/ kg( 

*#$���$��� ����� S��� /


� �  ���0  o@� 
� �����٪5  	!��� s��
 ��LSD .��*2$� /

� ��+� S�*�
 /


�ND** .�!V� ���*�� �� /�$� ��
��
 4��5  

 

(�)�� 0Cd  20Cd  30Cd  40Cd  

1.5E0C **ND  J*46/0 e36/1 a25/2  
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1.5E15C ND 0/30l 0/99g c53/1 

0E15C ND 0/25m 0/93h d44/1  

1.5E30C ND  0/22n 0/37k g98/0 

0E30C ND  0/15o 0/26m i86/0 
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ABSTRACT 
 

Background: In recent years, phytoremediation has been used as an appropriate method for 

remediation of heavy metals contaminated soils. Among this, use of chelates such as Ethylenediamine 

disuccinic acid (EDDS) can probably affect soil heavy metal availability that increases 

phytoremediation efficiency. Thus, this research was conducted to evaluate the effectiveness of 

EDDS chelate on corn (CV. Maxima) cadmium uptake in a soil treated with Arak municipal waste 

compost.  
Methods: A factorial experiment with a randomized complete block design with 3 factors in three 

replications was conducted in greenhouse conditions. Treatments were consisted of applying Arak 

municipal waste compost (0. 15 and 30 t ha-1), cadmium polluted soil (0, 20, 30 and 40 mg Cd kg   soil-

1) from Cd(NO3)2 source and applying EDDS chelate (0 and 1.5 mmol kg soil-1). After 60days, soil 

physic-chemical properties and root and shoot cadmium concentration was measured.   

Results: Applying 1.5 mmol EDDS chelate kg soil-1 in a Cd polluted soil (40 mg Cd kg soil-1) without 

receiving Arak municipal waste compost caused a significant increasing in Cd availability by 21 

percent, while applying 1.5 mmol EDDS chelate kg soil-1 in a Cd polluted soil (40 mg Cd kg soil-1) 

with receiving 30 t ha-1 Arak municipal waste compost increased the Cd availability by 10 percent.   

Conclusion: The EDDS chelate effectiveness was affected by soil organic matter, as, with increasing 

the amount of Arak municipal waste compost, the effectiveness of applying EDDS chelate was 

decreased. The similar results for root and shoot Cd concentration confirm this matter clearly.  
 

Keywords: EDDS chelate, Cadmium, CV. Maxima, availability  
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