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)��*1-�+��,/ ��(� 0�� �+��"�2 � ��+3�4 5�(� ���#   

6� 7�8 92 74�#    :�;� $��#��  
)��<�  OC1 Total N2  

ECe
3 

 
pH  P K 

(%)(%)(dS m-1)(mg kg-1)
36  4024  �'� ��.�    5/33  48/0  06/0  48/01/7  8/25278

1 – � 1�5 ��)Organic Carbon(  
2 – @5 ������
 )Total Nitrogen(  
3 – �6���6�� &��	; )Electrical Conductivity(  

  
)��*2-�&?+� ���# �(� �+��"�2 ��	���@�8� ��(� ���� ��	  

EC( �/�:� )  Total  N  OC  K2O P2O5 C/N �(� A(�  
(dS m-1)    (%)   

�L��  70/12   0/3  6/36  30/1  40/2  2/12  
<��D  32/7   98/0  1/20  10/1  23/0  5/20  
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* )��3-�� � EFG* E�4(H ���"H �# �I/ � ���� ��	�(� ��JK� L��+��� �+3M� D+ �+����,�H�� �
����� N+
(I(+3�4 � FG* E ��� O+��2 ��

���& ���� ���� �4(H $�% ����4��� 
 �#���  
���P� 

 �*��
���,/ 

���"H  
�4(H 

 FG*  
�
�����  

 �H��, �+����
�
����� 

 N+
(I(+3�4 �+����
�
����� 

 FG* �+����
�
����� 

d.8  308/18 **69/1878 **94/125 ns22/263 *028/0 *

<����  168/161 **12/1900 **59/782 *17/895 *027/0 ns

<�B/ a308/062/26  24/4682/51004/0
%.5 X.
  350/1167 **40/29234 **53/682 **56/4201 **330/0 **

 <����×%.5 X.
   310/32 **38/290 ns72/250 **04/279 **008/0 ns

 <�B/b1831/4  13/251  86/4470/54007/0
        ns M* � **��9� ��L �f
�+
 S�#�# � ��9� M�%. ��% n���E� AB' �% �%. ��%5 � 1�� 	��% 	���.  
  

  
 Q�21-�(� �# ����#/ A(� ���"	�# I/ ��	���I(� �4(H ���"H �# ���� � �  

  
             $���!� &!]# <��D � �L�� %.5 :�V� � <	��.# ��.8� ��2��

      �# ��	 <���� � &��
 ��.>� "�# �!�9� �.> � "  ";�!5 <��%
&��� .%���           *��D �'��'% �c��
 �% � �L�� %.5 ���� �� ������
 <��'

               *	
�!'� �j5�	!E � �� ��.8� 	��.# "�# ��	 <���� $���� �% �� �
      g�� &.>� &�%�	]� � &'� ��9� ";�5       �! &��!
 %�!68�� ��%

           &!'� *	!� n�!��
 &!.>� $���� �% %�68�� �j5�	E . ��B� �% �!9 <�
               ��!��# �� �!�.8� %�!68�� 1���+!� ��.!>� "�# $���� &]#138 

  ������� %.5 Q�D.8�5+5/7         ��+!
 1��`�; M	�� &'	 ���% %.5 1# 
*%�%           �!� �!^��8# 3�.� x.V/ � ������
 %.5 %���5 �5 	� !
�.# 	

    	;% "��2�� 3�4 *��D �% �� ��.>� "�# � �8�^�) 4 .( %.5 �� *%���'�
  �8# �� �L��  <��D %.5 R� +         <���% �6+!/ "�!# $���� �% ��E *���

       %. *��� %.5 � ����^� �% <��+� 	��.#)   @6�1 .( �� 1�����  � ��.#
      � %�% "��2�� �� 	��.# @��
��t Y; ����# �% 1�� �� �6+/ "�# ��� Y; 

%.�
 @�	9#.  
  

������� 	
���  
  *%�% �
����� ��2c#       �!BC ����# ���\# �5 %�% ��+
 �; F�     ��!��# � 

<%.5   � FW?  ��9� ������
   %. ��%  @!��� �% 1�� "�6�;� ��� ���
    ��9� ������
 FW? ��2�� �      %.!�
 ��%)   n�	!?3(    �!    ����!��
 ��	!^�

            <��!�� ��!��# � &��
 F� �BC ����# *	� FW?   "�!# ��	! 8/13 
Q�D.8�5  ���6; �%   %. ���5  . ��� ";�5 1���8� �5 &'� �� �D  Y!L�

�2��         F� �!BC $�!]� �% ����!��
 &b8L "�   ��2!�� �! 5/4 M	!��%  
";�5 ��9� ��%         ������
 FW? ��	^� ";�5 S?.� a+/ *%�� 	��.# 

&'� *	� .  
        %��� @!��% �! �!L�� %.5 <��D��6       ��+!� ����!��
 <��!')65 

�8��    d�/ Q�D.8�5 �% ������
 Q�D (    	��.# 1��`�; �  a+/ *%��%��� 
)16360   ���6; �% Q�D.8�5  (    � ����^� �% ����# ���'    � �c�� �;  FW!?

  ������
  &'� *	� <��+�.        &b8L �6��� � �^��8# %.5 ����#  ������

      %.5 <�;����# � &��
 <���5*���    &!��% )12    �!�� �%15    �% Q�!D 

Q�D.8�5(  M  @��% � ���     a+/ *%�� 1���%   ��+�)14930   �% Q�D.8�5 
���6; (   %.5 � ����^� �% *���  FW?    &��% �l�+� ������
  .  <%�.!�%

   ����6�; �)10 (     ����!��
 FW!? "��2�� 2�
    �� 3�4 �%   <�!;����# �%
    <��D %.5 �^��8# +            �!
�D�	? *��� %.!5 �! &��!
 *��� %.5  q��2!D
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 �l
� M	
%.�
     ������
 FW? 1��#_� )3/69     ��!�6; �! Q�D.8�5  (   �! ��
  ���2f��?75       � <��D %.5 $'.# ������� %.5 	��%    	!
%��� &'%  .

      n�!l
 $!'.# ������
 FW? "��2��       �!^��8# %���!5 �! �6+!�
 <�!;
        ����� 1�� � <�f�% 	��\# 2�
 ������� %.5 *���; � ���% <�;%.5  �!;

�� 	��)10.(  
"�6�;�!! %.!!5 X.!!
 �!! �6+!!/ "�!!#  � �!!���� �����!!5 �!!

       n�!��E� AB' �% ������
 a��.�.�2��1    �!�9� 	!��%      �!�� %.! ��%
����5    ������
 FW? �    ��9� "�6�;� {.� @��.� �   %�	!
 ��+
 <��% 

)n�	?3.(   � �b
 ��              Y!; � "�!# ��	! <��!�� $���!� �% Y; 	'�
    "��2�� M�6+/ "�# <���% $����       �!;����# �% a+!/ *%�!� <   %.!5 

L���        ����5 "��2�� g�� M*��� %.5 ����# � &��
 �    ����!��
 ����� 
��       Z���
 � �5 &'� *	�%�D �;�'���    ����6�; � )6 (����   ����!5 � � 

    �;����# �% �#_� ������
 �����<    L�� � &��
 *��� �   %��% 3���!z�  .
   "����� �%      �L�� %.5 �� �8��E h��.� ��^^]� 1��      %.!5 �! &��
 

������� 1���t        ���5 =.B' :�V� 1����� M%. �#   !L�� %.!5�)   1�!
120   �# 150    ���6; �% ������
 Q�D.8�5 (  M�    &!'� 16�   &!8�  ";�!5
����5�    ������
 �����   �� "����� �%        �
 �!5 	!�� �!;    �!���� ���!
�.
��WL�> �% ���
 %�.� �*��		�5 1��\# �� *��D 	�� .  

   @6� �% �5 �.B
��;     <�;1   � 2  �� *	;�+�     �!���� �����5 %.�
                $�!]� �% <��!D %.!5 � �!L�� %.5 ����# �% ������
 a��.�.�2�� �

    � � &��
 F� �BC   � "�# ��	 <��� ��9� �.>     �!���� ";�!5 <��%
        ��9� :v�/� �^��8# � *��� ����# �% ��� &'� &��
 ��% .   $�]� �% �%

                 *��� %.!5 � �!^��8# ��!��# a+!/ *%�� "�# ��	 <���� � F� �BC
 ��9� 3���#    &'� ����	
 <��%)    S!�#�# �14925  M14937   � 11725 M

12950  ���6; �% Q�D.8�5 (   �!��> �� �      ��!��# ����!��
 &!b8L M  <�!;
       ��9� "��2�� �6+/ "�# ��� � 2�
 �.5W�    &'� ����	
 ��%)  S�#�# �

     "�# ��	 <���� �%76/5  M95/5      F� �BC �% � 67/5  M94/6   �% Q�D 
Q�D.8�5(                � �!���� �����!5 �!bEv� @!�C 3��!��z# Q	!� 1����!� M

  ����# ������
 a��.�.�2��    �� �% *��� �5 ���;  "!^
 �;     M&!'� ��!��% 
��9� "�6�;� %�c�� S?.�&'� *	� ��%.  

���;     n�	? �% �5 <�.>3        ��� <%.5 ����# &'� *	� *%�% ��+
 
��9�          &!'� ��!��% ������
 FW? �����5 � <��%)05/0P< .(  �����!5

  ������
 FW? 2�
����# �% � %.! ��2�� 1���+� �L�� %.5  �!  ��!��#  
   <���� ��]� �� �^��8#  � :v�/� ��9  ��%  &��	
)  n�	?4 (    1!�� �% �5

 �� "�����       �
	!9� ��2!�� "��2�� @��% � ��.#      1!�� ����!��
 �	!�
����#     �
	9� �5 <�.> � 	�� �;        �!^��8# � �!L�� %.5 ������
 �	�

   S�#�# �65   � 37       *��� � <��D %.5 ��� 29 � 36 �8��     ����!��
 Q�!D
      %. ��	^� d�/ Q�D.8�5 �%)1.(   ��6�; � ��%��   ��)7 (   �����!5 FW!? 

              q��2!D ������!� %.5 �� ��+� �L�� %.5 �% �� ��.' $'.# ������

     ����6�; � .'�� �5 &'� ���E �% 1�� M	
%�5)22 (  �!�9� ";�!5 ��%

         �!��% %.!5 ����# ������
 FW? �����5         �� ������!� %.!5 �! &��!

       �� �� &8� � 	
%�5 q��2D  �      ���
 � ������
 <��'%��� �
��2�; Q	�

      ���% %.5 ����# �% *��D 	
%�% &��
.     ����6�; � n���;)12 (  "��2!��
       %.5 � &��
 �L�� %.5 <�;����# �% 3�4 ������
 FW? �����5*��� 

              ";�!5 � �!L�� %.5 �% ������
 �'��'% &�8�C "��2�� @��% � ��
     	!
%�5 Qv�� �� ��.+� @��
��t.  �!�`�;        FW!? �����!5 "��2!�� 1

              1!�� �f
�!� *��� %.!5 �!
�D�	? %���5 � &��
 �^��8# ����# ������

��             d�!/ �� ������
 3��8# "��2�� g�� ���l�# � *��� %.5 �5 	��

        �� *��D <�� �� �	� ���/ h��'% �� �        �% �� %���!5 �!�� M%%�!D
         3�4 *��D ���
 � ������
 �
��2�; <��D %.5 � R��8#     *%�% "��2!�� �� 

	�%�D ������
 FW? �����5 "��2�� g�� �.  
  

  
 Q�22-�4(H $�% 7�� �� �
����� �H��, �+���� �# �(� A(� �# ����#/ A(� ���"	�# ��  
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 )��*4- $��J� 9�S���� �;+��� F/ �TU EFG* �#  �+�����H��, �
����� N+
(I(+3�4 � FG* E)W�&(�� �# W�&(�� (4(H $�%���  

��"��  �
����� FG*  
)����	 �# W�&(��(  

�
����� �H��, �+����  
)W�&(�� �# W�&(��( 

�
����� N+
(I(+3�4 �+����  
)W�&(�� �# W�&(��( 

�
����� FG* �+����  
)W�&(�� �# W�&(��( 

����#/ A(�          
"�# ��	  3/157 a14/38 a13/70 a57/0 a

F� �BC  
  5/143 b25/28 b55/59 b 52/0 a

�(� A(�      
�L�� %.5  1/217 a28/44 a83/56 c77/0 a

<��D %.5  9/118 c21/27 c92/94 a28/0 c

*��� %.5  4/180 b15/24 c33/40 d59/0 b

<��D %.5+*���  3/173 b12/37 b27/67 b55/0 a

1�f
�����9� <���� 3���# 	C�� �.�' �; �% d��+� :��E <���% <�;� h�'� � ��% �.��LSD%  n���E� AB' �05/0�� 	���.  
  

  
 Q�23-�4(H $�% 7�� �� �
����� N+
(I(+3�4 �+���� �# �(� A(� �# ����#/ A(� ���"	�# ��  

  
���� 	
���  

���;     n�	? �% �5 <�.>5        ��� <%.5 ����# &'� *	� *%�% ��+
 
��9�       &'� ����% ���� FW? � <��%)001/0P< .(   1�� � �?.# �  �!5

 ?.� ����         %. �.8B� 	E �% �L�� %.5 �% %.)n�	?2(   �� � �W� M2 �%�
 �L�� %.5            *	� ���e� d�/ � *��D ���
 � &��
 ���� <��+� ��	^� 

&'� .            n%�!9� ���!� ��2�� ������� ���� :�V� 2�
 �^��8# ����# �%
        �!� �!b� �!5 M%. �L�� %.5       &!�8�C "��2!�� �% <��!D %.!5 	!'�

    # �� ������� ���� �'��'%  M&'� ����% ���\  1����!�      ���!� ��2!�� 
  *��D h��'% @�C     �.!�
� <��'%��� @��% � ���� ��;��� ��� �   <�!;

      ����� "��2�� ��� <�;%.5 ��2c# �> ���    &!'� )1 .(    ���!� "��2!��
   d�/ �% h��'% @�C          �%. ��L @��% � ���% %.5 � *	� ����# <�;

       6�� &���9� a��]# M���� �b
 �� �;%.5 1��       g!�� �W!� � d�!/ ���
_�       &'� *	� ���� "/�i�� &��' 1���)21 .(     ���!� %�!�� &b8L

                 ��!��# 1!�� �!5 	� g�� �L�� %.5 ����# �% _� a+/ *%�� � Q�.#
 	�� ����% �� ���� FW? �j5�	E .��9� :v�/� Q	�  ���!� &b8L ��%

   �^��8# � <��D %.5  M  1��`�;          �!�.8� a+!/ *%�!� �%.! _�  ��!��#

  �^��8#   "��2�� S�'��9�  ��%   ���� FW?      %.!5 � ����^� �%����# 1��
 <��D	�%�D.  

  �����5 1� �%    $^� 78�-� <�;  �����5FW?      ���\!# &!]# ���!� 
  ����#  <����  ���C
  &��f)  n�	?5 .(     ����� �����5 ";�5 n�E 1�� � M
FW?              "�!# ��	! <���� � &��
 F� �BC $�]� �% a��.�.�2�� � 

 S�#�# �   %�	E 26  M6 � 15   %.! 	��%)  n�	!?6 .(   �.!� &!5�E  M�!;
  � F� FW?     �+�� 1��� 1� �� &��'         d�!/ �6+!/ ���\!# &!]# �;

�����C            a� �% *��D <�� ���WL ����� 1��\# ��2�� �c��
 �% � 	
��D
   �� ";�5 a+/ d�/  	��) 13 .(          �!BC $�!]� �% �5 1�� � �?.# �

    ���� &b8L F�Q�	
�   ���.; <�;_�          M%.! "�!# ��	! <��!�� �� �#
     ";�!5 �8�� &8� �!�9�  �����!5 ��%      a!��.�.�2�� � �!���� <�!;  �� 

��      &�
�% <	��.# a+/ *%�� ";�5 ��.#.       ���� �6��� � �?.# � ��� 
               *%.! 3�4 *�!�D $!'.# ���� FW? �j5�	E ���� �� 	9 �6+/ "�#

  &'�)5([  FW? �W�          ����f
 ���C �6+/ "�# ����# &]# ���� ) n�	?
5 (       1!�� FW!? �! ���^��!� �B�� �5 ���� FW? �����5 �c��
 �% �

&'� ����f
 ���C <���� ����# ����# &]# 2�
 %��% �V��.  
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* )��5- EFG* �# �I/ � ���� ��	�(� ��JK� L��+��� �+3M� D+���  �+�����H��,�@;4 N+
(I(+3�4 � FG* E ���� ���� ��� O+��2 �� 

���& H $�% ����4��4(�� 
 �#���  
���P� 

���,/ �*�� �@;4 FG*   �H��, �+�����@;4  N+
(I(+3�4 �+�����@;4  FG* �+�����@;4 

d.8  314/16 ns63/1497 ns16902 ns0076/0 ns

<����  136/7 ns51/9305 *129782*0025/0 ns

<�B/ a3  27/3  84/549103560004/0
%.5 X.
  3233/228 **83/8109 **107914*0356/0 **

 <����×%.5 X.
   342/3 ns27/2981 **32064ns0011/0 ns

 <�B/b1810/7  51/533247410025/0  
ns M* � **��9� ��L �f
�+
 S�#�# �  ��9� M�%. ��% n���E� AB' �% �%. ��%5 � 1�� 	��% 	���.  

  
"�6�;�       %.5 X.
 � �6+/ "�#        �!���� �����!5 �! ���!�  �% 

AB'   n���E� 1  ��9� 	��%  %. ��%)   n�	?5 .(    �% ���� ����� �����5
             :v�!/� <���% "�# ��	 <���� $�]� �% <��D � �L�� %.5 ����#

��9�         ��9� :v�/� *��� %.5 � �^��8# ����# �% ��� ��%   %�	
 ��+
 <��%
)  @6�4 .(     �^��8# � *��� %.5 ����# �%          � "�!# $�!]� a+!/ *%�!� M

 "�# ��	 v�/�  ��9� :   	����	
 Y; � <��%)   @6�1(    Q	!� 1����� M
                a+!/ *%�!� �% :v�!/� %.?� Q	� @��% � ����# �% 1�� �% :v�/�

      �� <���� ����# =.B' &]# *	� 	��.#	�� .    ���!� �!6��� � �?.# �
         � �!L�� %.!5 ���> �� � *%. n%�9�� �b
 %�.� <�;����# �% ���V�

     ���� $�]� �% <��D %.5 ��E        <�#_�! 	!��.# @��
��t "�# ��	 <
               1!�� ";�!5 g!�� "�# %.?� 1����� M	
� ����% *��� %.5 � &��


            &!'� *	� ����# �% 1�� �% ����� �����5 �c��
 �% � @��
��t .   �% �!��
            �!���� �� *%���'� ���	
�� %.�l �^��8# %.5 �� *%���'� $����  ���W!L

)5 (S?.�       �6+/ "�# ��� �	� n%�9��         *	!� a+!/ *%�!� 	��.# �
 &'�) @6�1.(   

  ���  X.
  %.5  2�
    a��.�.�2�� �����5 �   FW? � ��9� ����   %.! ��%
)  n�	?5(   ��� ����5�       �!;����# �% ���!� a!��.�.�2�� <  %.!5    M�!L�� 

  �^��8# � <��D    !�9� :v�!/� �<��%      	��!��	
 �f�	!6� �! ) n�	!?6.( 
      %.5 ����# ���� FW? 1�f
���   ���' � &��
 *��� ����#     <%.!5 <�!;

    M%.! ��2!�� 1����5    �!� 1����!�           �����!5 �!5 &!��D �!c��
 ��.!#
�� a��.�.�2����+� �;����# ���' � &��
 	�� .  

     �% �5 �.> ���;  n�	?6  �� *	;�+�%.�      1���+!� � 1��!��5 
                %.!5 � *��� %.!5 ��!��# � �.�� S�#�# � ���� FW? �����5 ��2��

 �� �L��	�� . W? ��2��         �!^��8# M<��D M�L�� %.5 ����# �% ���� F
     S�#�# � *��� �85/17  M13/11  M87/14   � 17/9       ��!�6; �! Q�D.!8�5 
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Abstract 

The effects of organic and inorganic N sources on nutrient (N and P) efficiency under the water-stressed 
conditions have not yet been determined. Thus, a field study was conducted to determine the influence of N from 
different sources along with drought stress on nutrient efficiencies of maize. Main plots consisted of two 
irrigation treatments (i.e., optimum irrigation and cut-off irrigation at silking stage for two weeks), and subplots 
comprised N fertilizers (cattle manure: 40.8 Mg ha-1, poultry manure: 13.3 Mg ha-1, urea fertilizer: 435 kg ha-1,
cattle manure + urea fertilizer: 20.4 Mg ha-1and 20.4 Mg ha-1, respectively) and control (without fertilizer). 
Results indicated that the imposition of water deficit and fertilizer type had a significant effect on N uptake while 
P uptake was significantly affected only by fertilizer type. The highest N and P uptake were obtained with 
poultry manure. Similarly, significant differences in N and P use efficiency and N physiological efficiency were 
observed between the water deficit and fertilizer type (P<0.01). However, the effect of water deficit on N and P 
uptake efficiency was not statistically significant, althoughfertilizer type was remarkable. Nitrogen and P use 
efficiency and N physiological efficiency with poultry and cattle manures were significantly lower under water 
deficit than normal irrigation conditions. In conclusion, the highest N and P use and uptake efficiencies were 
obtained with poultry manure under normal irrigation conditions, but with cattle manure + urea fertilizer under 
water deficit conditions.  
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