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)dSm-1(  ( %)    �������� *� 8*�8*�  

�4= I��  6/7  2/1  3  4/0  035/0    10  100  4  
  

 �	��2-����	 
	� ��� 
�  
�(# )�*�  +� ,�	*���  *./0  2�3�$  )�#  

pH
EC

)dSm-1(    (% )  
6/8  8/12  29  04/4  75/0  2/3  2/1  

  
�	��3-*<� =
	� ��� >�?3  @�A �� *./0 BC� 	 4D�E =��/&F 'G& ,"	 *� H�# !I�J�*� 	 )�#  

  )�# K?3  
)����)�*�3��3 ���� �� 8*�(    
	� ��� K?3  

( %)  
*.L  20  40  

)�O���  

   ��/&F 'G& ,"	),���� �� 8*�(    
��#  86/37  d 60/42  c 11/39  d 86/39  B 

1  19/54  a 55/55  a 24/50  b 33/53  A 

8�95���  03/46  B 07/49  A 68/44  C   
   ���	 �Z"[)�"��1W� 
��� I�7�"�� �� I�7(    
��#  62/1276  c 99/1176  e 22/1025  f 61/1159  B 

1  44/1457  a 72/1399  b 44/1219  d 87/1358  A 

8�95���  87/1127  C 60/1304  B 25/1345  A   
   ���	 >?3)�"��V��"7 �� I�7(    
��#  50/49  c 65/50  c 23/40  d 79/46  B 

1  31/80  a 16/78  a 31/61  b 26/73  A 

8�95���  76/44  C 89/65  B 52/69  A   
8�95���0~��* r��$ ����� ��, 8�95��� � �"#� -��/�;4H+,�* :* x�*�� 1n�� r��$ ����� ��,�� �,�=�* .8�95��� ��+�$� AB �� :*�W� r��$ ����� ��,5 �* �#�� 

��� V���2�4X� -���� ��5���5 ����.  
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�	��4-*./0 BC� 	 4D�E *� H�# !I�J�*� 	 )�# =*./0 �J�P *�<P   

  *./0 K?3  
)����@./0*$�3 ���� �� 8*�(    )�# K?3  

)����)�*�3��3 ���� �� 8*�(  *.L  200  400  
)�O���  

   ��/&F 'G& ,"	),���� �� 8*�(    
��#  56/35  f 42/48  cd 09/54  a 03/46  B 

20  88/43  e 80/52  ab 55/50  bc 07/49  A 

40  40/37  f 32/49  cd 32/47  d 68/44  C 

8�95���  95/38  B 18/50  A 65/50  A   
   ���	 �Z"[)�"��1W� 
��� I�7�"�� �� I�7(    
��#  47/1148  e 37/1434  b 25/1518  a 03/1367  A 

20  36/1128  ef 39/1350  d 32/1386  c 36/1288  B 

40  78/1106  f 05/1129  ef 17/1131  e 33/1122  C 

8�95���  87/1127  C 60/1304  B 25/1345  A   
   ���	 '� >?3)�"��V��"7 �� I�7(    
��#  47/41  e 05/70  b 20/83  a 91/64  A 

20  43/50  d 40/71  b 39/71  b 40/64  A 

40  38/42  e 97/55  c 96/53  cd 77/50  B 

8�95���  76/44  C 89/65  B 52/69  A   
8�95���0~��* r��$ ����� ��, 8�95��� � �"#� -��/�;4H+,�* :* x�*�� 1n�� r��$ ����� ��,�� �,�=�* .8�95��� ��+�$� AB �� :*�W� r��$ ����� ��,5 �* �#�� 

�4X� -���� ���� V���2�5���5 ����.  
  

    �4X� ;,�� QY 8,2 ��*���          �� ���<	 '<� >?<3 � �Z"[ ���
   � 
�= -�@ 
��7�)   ���34(.        AB< �� 
��7 �� ���	 �Z"[ ;,��

  8,220   I�7�"�� )F1(  �� ��        8,2 �Yh� �/� �� �=�5 �R� ��/�� :* V���
          8,2 AB �� 8H�� ��5�� x�*�� 
��7 �=� �*40    I�7�<"�� )F2 (  �<*

               �<�5 ���<	 �<Z"[ �<=�� ;,�<� 
�����= 1W� V�� :H4�� ��3�
  �� :�	�� ;,��.         �<�5 ���<	 � 8,2 ;4H+,�*        >?<3 � �<Z"[ �<*

 �4X� ���	                8<,2 � ���<	 8�<* �<�4� ;4H+,�<* �95�<�* � �� ���
�� �=�* . :5�7 :*         8<,2 ��*��� V��* ��Xl� �� :� ��(F0)   ;���<	�

           ��,��+�� �4X� ���	 I� � I�� O�B 8�* >?3 8�95���(F0P1) 
  �(F0P2) �4X�   -��<�� >?<3 8�95��� 08,2 ��*��� �* 8H�� �� ���

�4X�  ����     �4��<������n �� '<`5 :* �� :�=��5 AB �� 8�� ��)2 (
               :<* �� ���<	 '� >?3 8,2 V���	� :� �4�	�7 :^��5 �������* � �����

 �4X� 'H=    ��� ;,�� ��*�� �� ���.   ��� :^��5 8��       >?<3 �� �� 8,2 ��
  �� V��* ���	   �� � �4�       -���<	 'H<= :* ���	 >�� �� �=�5 �5���

 �=�* 8,2 . T�5� ;���	�           ��<, -���<	 �<�Yh� QY< 08,2 ���?N �
�� 8,2 -���	 'H= :* ��"����= )34(.  

              �<	�� ;,�<� 
���<��= 1W<� V�� 8�95�<�� 01,2 V���	� �*
     �4X� ����2�Z5 �� ;,�� 8�� 8H��   ��Y5 ���)���35 .(    1<,2 V���<	�

             �=�� ��4� ��/�� 
��7 �� ���	 >?3 � �Z"[ �* ��� :*)   ���<35( 
  1,2 ��3� �*0  * ���	       ;4<��� :"�� :* ����� ���`� :     � >?<3 ��<,

   �5�� AB �� >��    �<� 6R��� ���4*�� ��, ��<= )15.(   �� ;,�<�

              :<� �<=�* %��"� V�� ���� ����X	 '��� :* �� 8H+� ���	 �+,��	
    V�� �* Q���� I�94, ��    :5�7 '�HW� � -���	 ��,     ��<"�� %<� ��,

        �� ��� ��"�� �� ���	 ���`� ;,�� QY 0���	 ��<=  :<^��5 �� � 
       �� ;,�� �� 
��7 :"�� :* ���	 >?3  �,�)31 .(��8��    �� ;,�<� ��

              '��<Y� '<��� :<* ��W�* %��"� -�4*�� ;���	� �* 
��+, ���	 �Z"[
     -���	 :* 0%,��	 ���	)  ��� �� �� (   �<� %��<"�.    �H<���5��)38 (

          ��<� �� 1<,2 ���<`� �<* 
�<�7 ���<* ���<	 �<+,��	 :� 
��� V��*
 � �9��Y+, ���� ��4.            >?<3 � �<Z"[ �* ��5 1,2 � 8,2 ;4H+,�* 
 �4X� ���	             -�@ 
��7 �� ���	 >?3 � �Z"[ �* ��4� ��/�� � �� ���
 �� :�=�� . :5�7 :*          :<* x�<*�� 0���	 �Z"[ ;,�� 8���W�* :� ��

  ��+��(L1F2)      ���$ �� :� �� 25         �,�<= :<* �Y�<5 ;,�� �#�� 
(L0F0)   ��� V�W5   .   �* V���+, �`�`$ ��        ��/�<� 01<,2 ��<+�� ��3� 

      
���5� �� ���	 >?3 � �Z"[ �* 8,2 ��4��� �����= �� . ;4<���-
                �� 0>�<� � >?<3 ��,�<4�2�	  �<* 
��+, -���	 V��52 ���� ���?N

    �45�� ���&5����� ��u$Ca2+   � Fe2+          �� � ���<	 6<R�� :<* �^4� 
�� 
��7 ���* %,��	 ���	 �Z"[ ;,�� :^��5��=) 16(.  

 2 ;4H+,�*           �<4X� ���<	 �<Z"[ �<* ���7 ��� � 1,  �<� ��� 
)  ���36(  :5�7 :*           1<,2 V���	� 0���7 ��� ��*��� �* V���+, :� ��

                 :<� �<� 
��<� ��<^�� ��2 
��� ��Y5 :* �Y�5 �� ���+� �W,�� �/�
���=�* ��� �Yh� ��/�� �� �=�5 �5��� .  
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�	��5-&F 'G& ,"	 *� H�# !I�J�*� 	 '�# =)�# >�?3 *<� @�A �� *./0 BC� 	 4D�E =��/  

  )�# K?3  
)����)�*�3��3 ���� �� 8*�(    '�# K?3  

( %)  *.L  200  400  
)�O���  

   ��/&F 'G& ,"	),���� �� 8*�(    
��#  36/46  bc 78/49  a 80/44  c 98/46  A 

1  69/45  c 37/48  ab 50/44  c 20/46  B 

8�95���  03/46  B 07/49  A 68/44  A   
   ���	 �Z"[)�"��1W� 
��� I�7�"�� �� I�7(    
��#  96/1426  a 22/1370  b 41/1175  e 19/1324  A 

1  10/1307  c 49/1206  d 26/1069  f 28/1194  B 

8�95���  03/1367  A 36/1288  B 33/1122  C   
   ���	 >?3)�"��V��"7 �� I�7(    
��#  24/68  a 46/69  a 29/53  c 66/63  A 

1  58/61  b 35/59  b 25/48  d 39/56  B 

8�95���  91/64  A 40/64  A 77/50  B   
8�95���8�95��� � �"#� -��/�0 ~��* r��$ ����� ��,;4H+,�* :* x�*�� 1n�� r��$ ����� ��, �,

���=�* .8�95��� ��+�$� AB �� :*�W� r��$ ����� ��,5�4X� -���� ���� V���2 �* �#�� �5���5 ����.  
  

   � ��+X� ��P :*         V�= �5�X� �4���	 :"�� :* �� ���	 ��2 ��,��
           �� %,��	 
��7 ���* 0
�44� -T� '���) ����� 
�� �� 8�4�+, �  �<44�

    Q���� '�HW� �� 8���*�4* �    �� ���7�"3 -���	 ��"���5 ��, �<44� .
 Q���� 8�4�+,              �� �<���� � �<�2 ���<� :<��^� �� �=�5 ���� ��,

       <+,��	 ;���<	� :* ��5 8*�� �����          �<H,2 %��<� 1<� �� ���<	 �
 �� 1+��4�\     -���	 V�= '$ :� ����       ���<�� ���`� :* %��"� ��,

 �� :��*�� 8*�� ����� �� ��W	 :*)3 0 29.(  
               �<* 1<,2 � 8<,2 0���<7 ��� :5�7 : -��/� ;4H+,�* ���*

     ���	 >?3 � �Z"[)���37 (  �<� V�W5         %��<� 1<� �� :<� �<,�
       ��<&4� :<* ���7 ��� ��*��� �H,2            ���<X�� ��*��<� �<* 
��<+, �<� � �

        �� �/�� ���	 �+,��	 �* 08,2 �45�� ����+�= ��,����=�*    '<��� :*
;4���   Q���� �* ���	 ��,           �� ��<� V��<� V��<* 8���N � ��� ��,

              %,��<	 ���<	 ���`� �� �� I�q ���	 �� ����� ���`� 0���	 �+,��	
           �� �<�* 
�<�7 �<=� Q<�4� �$ :* ��� 8<��   <Z5 �� ��    � ����<�R� �

��*�           
��+, :* �5���$ ��,��� �45�� ���	 ��2 m*�4� �� 
����� ����4=
 Q�4� ��� ���!"#�$ ������ �� ����+�= ��,��� �� ��)27.(  

 8<<�� :<<��^� �� �<<=�5 �5�<<X� -���<<	 0�<<�2 ���<<� �� 
����<<� ��
Q����          �� ���R 
��7 ������ �� � ���2 ����2 :* �,���7 .    �<� V���<	� �* 
�

     Q���� 0:��^� '$��� 8���!5 �� ��2       � �,�<4R �45�� ��"�� ��2 ��,
      �� ;���	� ��� ��"�� �� ��2 ��,����*�� . Q���� 8�� �� �, �45���

    V�� �* �5��52 �4��9��3 �*     V�<H� ��� -���<	���� ��,    0>?<3 ��<,
       V�� �* bH"M+� ��^�� 0 
�44� >?3 O�B ��� �* ;=�N ��^�� ��,

   8,2 0%��"�           �/�<� ���	 �+,��	 �* 0�5��52 m	� ;���	� � I��4����2 �
 �4=�*)20.(  
  

RS���
*��  
        AB �� 8,2 � ���7 ��� ��*���20     V�� ;���	� QY 0I�7�"�� 

  �= 
�����= 1W� .         �<4X� ��/�<� 1<,2 ��*��<� 8H�<�  V�� �<* ����
  �=��5 
�����= 1W� .          
�<�7 �� ���	 >?3 � �Z"[ 08,2 ��*��� �*

  ,�� :* -�@ �4X� ;         8<,2 8�* ��4� ;4H+,�* �95��* :� �	�� ����
  �� ���	 ��=�* .             -�@ 
�<�7 �� 8<,2 >?<3 � �Z"[ 1,2 V���	� �*

   �� :� �	�� ;,��            �<+,��	 �<* �� %��<"� -�<4*�� ��4� ��/�� �5���
  �,� V�W5 ���	 .             8�<4�+, � �<=� �<* �<Yh� ��/�� ���7 ��� ��*���

        � �=�� -�@ 
��7 �� ���	 >?3 � �Z"[  �� V�W5 :     �<�2 ���<� �,�
          :* �#�4) 8�* ���X� � ���	 �+,��	 �* %&� '��) 1� �� ��+=  � �4�2

             :<* ����+�<= ��,��� �� ���X�� 
����� � Q�4� ������ -��# ��
             \�<=�� �4,��� 
��7 :�?]� �� �� �+&� ;`5 ���?[ ���X� ��^�� '���

         4�&* ��*��� 
��+, :* ��2 m*�4� �� 
����� :� ����:   0�5�<X� ���<� �� ��
              ��<� ���<�$ �<���X	 � V�+���< 0���!"#�$ o�$ �� �+&� ;`5

�� ��^���4�.  
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�	��6-@�A �� *./0 BC� 	 4D�E =��/&F 'G& ,"	 *� H�# !I�J�*� 	 '�# =
	���� >�?3 *<�   

'�# K?3  
(%)  
	� ��� K?3  

  *.L  2  
)�O���  

   ��/&F 'G& ,"	),���� �� 8*�(    
��#  43/42  b 29/39  b 86/39  B 

1  54/53  a 12/53  a 33/53  A 

8�95���  98/46  A 20/46  A   
   ���	 �Z"[)�"��1W� 
��� I�7�"�� �� I�7(    
��#  36/1219  c 86/1099  d 61/1159  B 

1  03/1429  a 70/1288  b 87/1358  A 

8�95���  19/1324  A 28/1194  B   
  ���	 >?3)�"��V��"7 �� I�7(    
��#  01/50  c 58/43  d 79/46  B 

1  31/77  a 21/69  b 26/73  A 

8�95���  66/63  A 39/56  B   
8�95���8�95��� � �"#� -��/�0 ~��* r��$ ����� ��,;4H+,�* :* x�*�� 1n�� r��$ ����� ��,�� �,�=�* .8�95��� ����� ��,

 ��+�$� AB �� :*�W� r��$5�4X� -���� ���� V���2 �* �#�� �5���5 ����.  
  

�	��7-@�A �� )�# +� BC� 	 4D�E *� *./0 	 '�# =
	� ��� !I�J�*� *<�   
 '�# K?3 

(% )  

	� ��� K?3  

(%)  
)�# K?3

)����8*����� ��(  
*./0 4D�E  

)������� 'G& ��� 8*����� *� 8*�(  
*./0 BC�  

)����,���� �� 8*�(  
��#  92/1299  d 63/53  f 

20  92/1240  ef 05/54  ef ��#  
40  60/1083  i 34/42  hi 
��#  35/1520  a 84/82  a 
20  52/1499  a 86/84  a 

��#  

1  
40  21/1267  e 23/64  d 
��#  67/1219  f 38/45  gh 
20  06/1113  h 24/47  g ��#  
40  85/966  j 12/38  i 
��#  52/1394  b 77/77  b 
20  57/1333  c 47/71  c 

2  
1  

40  66/1171  g 38/58  e 
  8�95��� ��+�$� AB �� :*�W� r��$ ����� ��,5�4X� -���� ���� V���2 �* �#�� �5���5 ����.  

  

��VO3W3  

             �<���	 
�9W<5�� �����W<� �W<,�iN �5��X� �� :"�� 8�� :*
   �� 8�<<4�+, � I�q -T�&�<<� � -�<<5�H�� �<<+,��	 ���<<* 0�&W<<�

�5����R :5�+�+# ��� I�") ;!* V���H+,�� ���7.  
  
X�I�  

1-   � ��[q ��� �,�4N .  r ;!*��5 � .1380 .                 
��<N �<* V2 :<B*�� � ��� �� 
��7 
����� '*�R %���N � ���	 -����]� ���*    -��#��<� �� ��
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��� �� �� : �� ���V�&�#� ��, .V���� ��� I�") 
�94� 8�+��, .4-6����&=  .����&= �����W� 
�HW5��.  
2- I �4��������n.� .  t �`5�� �.I .1378 .      �H,2 ��� 1� �� ��� � -�@ ����+�= Q���� � �=� �* 8,2 � ���	 ��/�� .    I�<") 
�<94� 8�+W<=

V���� .�&W� ����	 
�9W5��. 
3- t �`5�� .  I �4��������n � .  V V��+��� �.t .1381 .     �=� �* 8,2 � ���	 ��/��    -�@ ����+�= Q���� �.         m*�<4� � �����W<� V�4	 � I�") :"^� 

 0�X�YP6) 4 :(91 �� 102.  
4-t �4���q�.� .1382 .��� ���!"#�$ .V��&� 0V��&� 
�9W5�� -���W�5�. 
5-V�*�R V 
��� .   � ��5 s$ � .  � V���H� � .  � -��	 � .1387 .   -�@ 
�<�7 �=� �* V2 ��/�� � V��!�� ���N �* 
�= �4[ ��� �� ���	 �+,��	 .  8��<

      �4� �� 
����� � �	����* �"� 
�94�     �����W� �� 
�5�= ���^� ��2 m*-     V�9���� �$�� ��T� ���2 
�9W5�� V�&�#� . �����W� 
�HW5�� .24-
26���� Y �W87.  

6- I Vq����X�. �     � ���*2 ����	 �YR��/ .I .1381 .��       �����N �����W� ���* ��� ���!"#�$ ����)  -���W�5�:+3�� .(   �� -���W�5� ��� ��n 
�9W5
V��&�.  

7-I 0���H"�.{ .1375 .V���� �� ��� r��� ��� :4�&* �* ��H"+) ;���	� � �����N �����W� .{�� 0�����W� k���2 �W5 -���W5�.  
8-I 0���H"�.{ .� I 0���+, .1383 .1W� :+�5 � 1W� sP�4� ��&��� ���!"#�$. V��&� 0_��� ��*�� 
�9W5�� -���W�5�. 
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Abstract

The efficiency use of phosphorus is the main aspect in soil fertility and crop production. Various soil factors 
including lime, antagonism with other element like iron and quantity of organic matter influence bioavailability 
of phosphorus. In this study the effects of lime, iron and organic matter on growth and phosphorus uptake of 
maize were evaluated. A greenhouse experiment was conducted with two levels of lime (0, 2% calcium 
carbonate) two levels of organic matter (0 , 1 % cattle manure), three levels of iron (0, 20, 40 kgha-1 Sequestrene 
138) and three levels of phosphorus (0, 200, 400 kgha-1 triple super phosphate). The experimental design used, 
was completely randomized, factorial, with 2 replications. Results showed that application of cattle manure 
significantly increased shoot dry weight, phosphorus concentration and phosphorus uptake of maize. The 
application of lime had no significant effect on shoot dry weight but it decreased phosphorus concentration and 
phosphorus uptake of maize. Iron treatment increased shoot dry weight at 20 kgha-1 iron but had a negative effect 
at higher levels of iron. Application of phosphorus increased the concentration and phosphorus uptake of plants 
but iron's application revealed an opposite effect. The study showed that application of organic manure can 
decline the negative effects of lime and iron on maize growth. 
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