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��7 I�	  d(h) 63/2  c(g) 98/2  b(d) 82/3  b(cd) 04/3  a(b) 39/4  B 57/3  c 13/3    
H/ �\A�"&�  �#� I�	  e(fg) 11/3  d(e) 48/3  c(d) 89/3  b(bc) 23/4  a(a) 96/4  A 93/3  c 93/3  

  �&Z��&�  E 41/2  D 93/2  C 54/3  B 86/3  A 44/4      
��7  d(j) 07/0  d(i) 089/0  c(g) 15/0  b(e) 19/0  a(d) 26/0  C 15/0  c 12/0  

��7 I�	  d(i) 098/0  d(i) 10/0  c(f) 17/0  b(d) 25/0  a(b) 32/0  B 18/0  c 15/0  
  
  
�!3�  �#� I�	  d(h) 12/0  d(g) 14/0  c(e) 19/0  b(c) 28/0  a(a) 40/0  A 22/0  c 18/0  
  �&Z��&�  E 09/0  D 11/0  C 17/0  B 24/0A 32/0      

* 
��.� �c�/ >A�] 0��� �(�� ��"# A o�� �% � -�"����B �% 0���)V"���B HC� ( 
��.� �c�/ >A�] 0��� �(�� o�� �% � A)V"���B $� s��C ( nU# � 0���; �5� $�5 
(���(� 0�� ��Y� <A�!) (�� .*#� �(7 �� ��.� p�V� >A�] �� �D�� <��9�.  
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 �	��4-��� �� 567� 89* �&��� &=�  
� O� 	 �+N+� G
	� G8�P �Q�R &� '$ A�2B� )����  )&;>?$ @%	 )&;���� �� ( ����� )��3���
!�S ������ ��� ���H � �E��� 	  

   '$ ���               567� 89* I�J( )'$ )&; ���� �� )&;(  
    0  10  20  40  80  8�N3�������� ���

��7  d* 70/119  cd36/123  c 43/124  ab 78/148  a 46/150  A 34/133  c 31/124  
��7 I�	  e 10/101  e 16/105  d 13/115  b 96/135  a 18/160  B 50/123  c 50/127    

�%;  �#� I�	  d  90/103cd 73/130  bc 30/146  b 13/149  a 35/167  A 50/139  c 36/133  
  �&Z��&�  D 20/108  C 80/119  C 60/128  B 62/144  A 33/159  

���7  d(f) 38/22  c(dc) 18/37  b(cd) 60/42  a(b) 70/55  a(b) 90/55  A 75/42  c 70/35  
��7 I�	  cd(e) 55/32  c(dc) 38/35  b(c) 40/45  b(c) 23/47  a(a) 73/65  A 28/45  b 40/42    

0A�  ��#� I�	  cd(e) 56/32  c(e) 01/33  b(c) 40/45  b(c) 23/47  a(a) 73/65  A 78/44  b 50/45  
  �&Z��&�  E 16/29  D 19/35  C 53/44  B 05/50  A 45/62      

��7  d 53/49  c 33/58  bc 26/60  b 33/62  a 33/66  C 39/59  c 33/57  
��7 I�	  d 61/51  c 15/60  c 32/62  b 15/68  a 63/71  B 77/62  c 52/61    

V�Z��  �#� I�	  c 71/61  bc 80/67  b 96/71  a 24/80  a 18/83  A 97/72  b 80/72  
  �&Z��&�  E 25/54  D 09/62  C 85/64  B 35/70  A 71/73      

��7  c 96/7  b 38/10  ab 36/11  ab 83/11  a 66/12  B 84/10  b 45/10  
��7 I�	  e 63/6  d 73/7  c 51/8  ab 15/9  a 30/10  C 47/8  cd 75/7    

[�  �#� I�	  c 85/9  b 03/11  b 06/11  a 40/13  a 60/14  A 98/11  b 50/11  
  �&Z��&�  D 14/8  C 71/9  BC 31/10  AB 46/11  A 52/12      

* 
��.� �c�/ >A�] 0��� �(�� ��"# A o�� �% � -�?�� �% 0���)V"���B HC� ( 
��.� �c�/ >A�] 0��� �(�� o�� �% � A)V"���B $� s��C ( nU# � 0���; �5� $�5 
(���(� 0�� ��Y� <A�!) (�� .*#� �(7 �� ��.� p�V� >A�] �� �D�� <��9�.  

  
 �	��5-��� �� 567� 89* �&��� &=� O3���	 ���9H 0�23  
� 	 �&���U &� '$ A�2B�  @����!�S ����� )��3��� V&#� &W &"+U �$&�  

    !X�&� 8�N3��  
!�&��YH Z[+�  
��%P ����  @�	&2�3  &:E�  �&���U  

*���  2  ** 02/5  ** 022/0  ** 31/140  
����� ��	 K�U#  4  ** 64/5  ** 086/0  ** 21/678  

@%�� S�C *��� A ��	 K�U# �&� W�/  8  ** 106/0  ** 002/0  ** 31/18  
�UC  30  023/0  000/0  93/1  
**�6"]� nU# � ��� �� ��Y� �(�% ��.� *#� (�� �� N.  

  
 �	��6-��� �� 567� 89* �&��� &=� O3���	 ���9H 0�23  
� !�S ��; ����� )��3� �� V&#� ]� &"+U �Q�R &� '$ A�2B�  

    !X�&� 8�N3��  
!�&��YH Z[+�  
��%P ����  8�P  
	�  �+N+�  O�  

*���  2  ** 20/973  ** 63/26  ** 65/749  ** 34/48  
���� ��	 K�U#�  4  ** 80/3673  ** 08/1518  ** 06/514  ** 16/25  

@%�� S�C *��� A ��	 K�U# �&� W�/  8  ns 26/47  ** 55/65  ns 39/9  ns 92/0  
�UC  30  23/137  65/17  71/5  25/2  
***#� (�� �� N�6"]� nU# � ��� �� ��Y� �(�% ��.�  .  

 ns ,0���; nU# �% � �� ��Y� <A�!) ��� �(�% ��.� *#� .  
  

             �:�	 0^�:� K�U:# ����/ _�?F� A ��E� ��!"#� <��� �
  �����)40   A 80    S�C I�'�D&/ � I�'  (      � �:���� ��� *5D� (���

            �7 ����$�� A ����� S�C � �% �; ��, H��� HE7 A ��&'. 
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Investigation of Some Nutrients Concentration and Corn Yield with Application 

of Different Sewage Sludge Levels and Chemical Fertilizer in Three Textural 
Classes of a Calcareous Soil 
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Abstract
Sewage sludge (SS) as a source of required plant nutrients has been utilized in many countries for crops 

production. for investigation of SS application affect in compared to chemical fertilizer treatment (F), on dry 
matter yield (DMY) and concentration of some macro and micro nutrient in corn, a greenhouse experiment (5 × 
3 factorial) arranged in a completely randomized design with three replicates was conducted. The first factor 
included SS levels (0, 10, 20, 40 and 80 gr kg-1 soil) and the second factor was soil textural classes (clay loam, 
sandy loam and sandy). A chemical fertilizer treatment was also used to compare its affect with that of SS 
application levels on growth and chemical composition of corn. For comparison of applied SS levels (one factor) 
with chemical fertilizer treatment in each soil textural classes was used from a completely randomized design 
with six treatment and three replicates. The results indicated that addition of SS significantly increased DMY of 
corn in all textures. Application of SS significantly increased N, P, Fe, Zn, Cu and Mn concentration in corn 
aerial parts and nutrients deficiencies symptoms disappeared. Nutrients concentrations in corn plants did not 
reach to toxic levels even at high rates of SS application and concentration of Cd and Pb were negligible and not 
detectable in shoot corn. Based on nutrient deficiency in calcareous soils especially Zn and Fe, application of SS 
for contrasting with shortage of these elements can be effective way to eliminate these nutrients shortage. In 
general, application of SS was superior to chemical fertilizer treatment in increasing concentration of nutrients 
and DMY of corn. Prior to any SS recommendations the results of this experiment needs to be verified under 
field conditions.   

Keywords: Sewage sludge, Chemical fertilizer, Nutrients, Calcareous soil, Corn
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