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Effects of plant residue and fertilizer on Nitrogen up-take, grain yield of wheat 
and soil organic matter under Ahvaz conditions
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 6$�@�}#�� 3�7��� ?�: ��� K"�� )(C�2 �& U�G ��0 &��� $ /��, ) �& &��

Table �. Mean squares of grain yield and soil organic matter in combined analysis

 6��*P�

'�� ��& ��7�

 ��0 &���

U�G

 6��*P�

��7�&'�� ��

 &��#��

) �&

 )@�&

<&�80××

 )@�&

<&�80×���s2 n����3�S.O.V 

Pr>F(MS) Org.  
matter

Pr>F(MS) 
Grain  yield

dfdf

d,YYY!d,d�dZd,d%d!�. a!���6�
Y
d,��Zd%,b�Zj%�>GRep.

d,d�aYd,%Yadd,jZ��,b�bYY�(�A�Res.

d,b���d,ddZjd,d��,Yd�YY�(�A� * 6�
Y * Res.

d,d�bZd,%�d%��b�>GRep * .Res.

d,!d%jd,dd!!d,d!b�,Y�Y��&�"Fert.
d,bab!d,dd�%d,d��,YZ���&�" * 6�
Y*  Fert.
d,!�b�d,d�dad,��d,Z%d�%�%&�" * �(�A�Res. * Fert.
d,aZY�d,ddb�d,�jad,ad��%�%&�" * �(�A� * 6�
Y * Res. * Fert.

d,ddZad,!aYZjj%�>GRep. * Fert. (Y) (Res.)
�Z��%!E"Total

× �� U�G ��0 &��� !����2  Organic  matter with ! replication* 

×× �� ) �& &��#�� %����2   Grain  yield with % replication**

?�: �����7� TO*G� )���� T$�P �� �9 � ���  ��&) ?� �&�.(% Means with the same letters are not significantly different (Duncan d,d�).         

?�: �����7� TO*G� )���� T$�P �� �9 � ���  ��&) ?� �&�.(% Means with the same letters are not significantly different (Duncan d,d�).     

  -=�(+�  )  E��a    6$�@ $ � .(  C �.@ '�*��    '���.��9 $ 

(Benton Jones et al.,�ZZa) -��.M 'W$�*�  ���A�9 ... <�

           ?�.� ).��G ���m )#P�� �& �� ���� /��, ����8 <F���

  �2!      8� �*�" ��=�" �4�& �        8� �*�.�� $ �=�"�  �� �4�& 

!&�...�  c��C..., &�...(8 �� �...4�&  ....�80 ?...(� �& 5(�

K..�"�2<�..9  <��..��2 a�b� �a�b� �a!b� �a!b� �a%b� �a%b� �

aab�  �ajb�   $ abb�       �& �� 'W$�*�  �4 �& $& 8��2F��   -.=��

    ��*.��& &�.G �9��, .          <�.(�A� E.��A*� �.w� 3��.��s2 �. $�

            E.P��� 8� ).#P�� ?.(� �& �.�, 'W$�*�  �� &�" $ �9��,

     &�.� �*�.�� '0 �#�M .   o>.
b!       & o>.
 $& ).� -��.   �.:(

       �.� '��.  �� <�*�.�� 59�"      /�.�2 �& )#��.� ?.(� $ �.9&

    �& ��� &�� �� �9��� �(�A� <�9����2aa$a�  K.�"�2 )" 

       �.� $ -
� �2�(�� 59�" � ��& �@      )." -.=�(�& '��.2

             ?.(��& �� U�.G 'W$�.*�  '�.� U�.k*���L �*��� &�"

          -.
� &�.�  '��.�@ )���.� <�9����2 $ �9����2.  ?(����.��

'��;(�A� ); -��  <���& �9��, <�C:N ���A� ���� F�� 
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?�: �����7� TO*G� )���� T$�P �� �9 � ���  ��&) ?� �&�.(% Means with the same letters are not significantly different (Duncan d,d�).   

 6$�@�} E��A*� �w� 8� �w�*� �
��� &��� 3�S4 ?�: ��� A�&�" $ �9��, <�(�

Table �. Mean of variables affected by interaction of Residue * Fertilizer
&�" * <�(�A�

�9��,
) �& &��#�� ) �& &��#��  &��#�� ?�: ���

)��
 $&
��, 'W$�*� U�G 'W$�*� U�G 'W$�*� ��, 'W$�*� ��, 'W$�*� 

Res. *
Fert.

Grain yield 
(t/ha)*

Grain yield 
(t/ha)

M. gr. yield 
(t/ha)

%N  pl. in st. 
elong. begins

SoiL  N 
(%)

Soil N 
(%)

Pl. N(%) in 
st. elong. 
begins

Pl. N(%) in 
ear emerg.

a�b� a,a!b a   %,bZ� abc a,��a �,ba! d,d%%a d,dab !,dY! �,Zj!
a�b� %,d%j cde   %,a%� bcd !,�Z! �,b�a d,d%Z d,da! !,da �,b�Z

a�b! �,�YZ g �,bj� fg �,a�d �,jYb d,da� d,dab �,j!j �,!b%

a�b� %,a%Y bcd  %,YZj abc %,jY� !,YZ� d,d%Za d,d%j �,Z�a �,�a�

a�b� %,�%� cde     %,dbY cde %,��% !,Y�j d,d%b d,da! �,Yd% �,dj�

a�b! �,dYb g   �,�%d g �,�dZ �,�j� d,d%%a d,dad !,dd! �,�YY

a!b� %,a%� bcd  %,Ydd abc %,j�d !,Y%b d,d%Ya d,da� �,Z!Y �,d��

a!b� %,jdj bcd a,�!� abc %,bjb !,%Za d,d%a d,da� !,YbZ �,d�a

a!b! �,�Zd g   %,adj bcd !,!Zb �,Z�Y d,d%ja d,d%Z !,db� �,b�!

a%b� a,!!� ab   %,Z%j abc a,�!b !,��! d,d!Za d,d%b !,!jj �,djj

a%b� %,j%d bcd    a,%bd ab a,dj !,b! d,d!Z d,d%j �,Z!% �,�%Y

a%b! �,�j! g  !,%%% def �,ba! �,bZ! d,d%!a d,d%Y !,��� �,j!

aab� %,%�� bcd   %,YZ! abc %,jdY !,!aj d,d%%a d,d%! �,Zb �,!j�

aab� !,ZZ� cde   a,�Yd abc %,j!� %,%Yj d,d%aa d,da� !,!Y% �,Z�j

aab! �,Y�� g �,Zaa efg �,!!! �,aY! d,d%�a d,da! �,%Yj �,��%

ajb� !,�Z� ef   a,jdb ab %,%a !,�da d,d%da d,da! !,bZ �,%j�

ajb� !,bY% de    a,Z�Y a %,bZa �,jYb d,d%� d,d%b !,abZ �,Ydb

ajb! �,!!d g %,Ya� abc !,a%� �,j�a d,d%�a d,d%b !,!aZ �,Yaa

aYb� %,bj� abc a,%Zb ab a,�YZ !,!!Z d,d%� d,d!Z !,%Y�a �,Yj�

aYb� %,j�Z bcd a,!Z! ab a,d�� �,YZ d,d%�a d,dad !,d%Z �,YYY

aYb! �,adb fg !,!�� ef �,Z� �,b!j d,d%! d,daZ !,�Ya �,Y�b

abb� %,�aj cd    a,djd abc %,jab !,��Z d,d%da d,d%Z !,ddda �,�a!

abb� %,!�Z cd   %,aj! bcd %,%%j !,b! d,d!Z d,da� �,j%j �,b!!

abb! �,bdb g   !,%dY def �,jdY �,%j d,d!b d,daY �,bYZ �,j�j

year   year �   year � *    year �    year �     year �       year � year �

6�
  6�
�  6�
� 6�
�  6�
�  6�
� 6�
�  6�
�
*?�: ��� ��7� TO*G� )���� T$�P �� �9 � ���  ��&) ?� �&a.(%

* Means with the same letters are not significantly different (Duncan d,da).

 6$�@!}8�� � 3�S4 ?�: ��� �� &�" ��*"�= �w� /$& 6�
 �& �� <��,

Table !. Mean of variables affected by fertilizer factor in �dd�}! 

&�" |�>
 U�G 'W$�*� U�G ��0 &��� ��, 'W$�*� ��, 'W$�*� 2$���) �& ?� ��#) �& &��

Factor B Soil N
(%)*

Organi matter
(%)

Pl. N(%) in st. 
elong. begins

Pl. N(%) in 
ear emerg.**

Grain prot. 
(%)**

Grain yield 
(t/ha) **

b� d,d%�b a d,Y!Y !,�d% �,�%� a �d,Z a a,d%Y a
b� d,d%�b a d,Y! !,�%� �,Z�d a �d,Y a a,d!j a

b! d,d%d� b d,Y!� �,ZYb �,a�b  b Z,%  b !,%��  b
��?�: ���7� TO*G� )���� T$�P �� �9� ���  ��&) ?� �&�%**  ?� �& a%*.(

Means with the same letters are not significantly different (**Duncan d,d�, *Duncan d,da).
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"       '�.�; $ -.
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� /8F <�*��� &�" ���A�
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& �& 

 �?�: ��� )�(�A��%/� <��� �4 �&  b�$Z�/� �& �4 �& 

b�   )" b�  $b�     � 8� 6$� )*
& �&      ���.M ?�: ��� )�(�A� ��k

��*=�, .   ?�� ) �& ?��2$�� �4�&�d   �2 j/�d     |�>.
 <��.� 

         ��& �.�7� o>.
 ).� $ &�.� 3$�S*� �9��, <�(�A� <����2
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& $& �& <&�" o>
 )
 ��$
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 �&

 ).. �& ?��2$�..�%/Z<��..� �..4�&b! ?(�*�..�� $  '0Z/�d

   �& �4�&b�  $� 6�
  �& $6  ���.A� ?(�.*�" 5(��80�d

   <��� �4�&b!     '0 ?(�*��� $ !/��      �& �4�& b�  )" &��

b� $b� ���..M �..R  ?..(� 8� ?�: �..�� )�..(�A� 6$� $�.., �&

��*..��&)E�..�! 6$�..@$! (�..� ��*"�..= $& E..��A*� �..w�
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�

    6$�@ �& $�    � 6�
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� ��0 ) �,��@ ��J .

'��9            /�.
 o>.
 &�� ��0 Q9 �:(& 3�S4 �& )" ��J

     '��..  59�.." 6$� ��*"�..= 3�..��"�2 /�..�2 �& <&�.."
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  <�........9����2a�b��a!b� �a%b� �a%b� �ajb��aYb��aYb� $

  ���.A� ?(�*�"��       <��.��2 K.�"�2 �& ). �& &�.�#a�b! $

aab!          ���.M )��
 $& K"�� z(�*  l�
� ��  �.�*=�, .  '�.���

:2�$� ...$ ���9 ...... '���(Limon-ortega et al., �ddd) 8�

         )(�� &�" D#*�� |�>
 �� ���9 �(�A� <�9����2 5(��80

           ).��*  p.(C�� �.��L 6��.� r(��� �& U�
 $  <�.�,

  )." � &�� �ad    .*�  /�,�.#�"        ).#P�� �& ��.*�9 �& 'W$�

            '��.   &��#�� �R  8� �� <�2F�� �h���" �)M�
 �, ?��$�
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� �& &�..�  c��C.., C..� 

 3�u $ /�..�, 8� �..7� �..�M���s; �F�..�7� ).." '�*..
8�G

 �� -�"             �& l��., '�&�.
 $ /�.�, <�.(�A� �.w� �&&�,

         ; -.�S�" $ -��" �� ) W$�*�  &�" T�V� r(���  ��.�s

      ���.M �
��� -k2 ��M&�& .          )." &�.� '0 8� �"�.P z(�.* 

  T�V..� ��..�9 )..� U�..G �..� �.." '&�..�  t�..#���Yd

 �...�M���s; -...���8 �& ��...*�9 �& 'W$�...*�  /�,�...#�"
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� &�� ���&�
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(Eagle et al., �dd�). " c��C..., l�..
���� �$�...� $

'���...��9(Kushwaha et al.,�dd�)   .� ?�.�8 ).��2 ) c$�
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  I..�� 8� ��..(��80 <�9�..P�$ U�..G�d}d  <�*��* �..
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?�: ���� TO*G� )���� T$�P �� �9��7� ���  ��&) ?� �&�.(%

Means with the same letters are not significantly different (Duncan d,d�).

-..���7= $ 5(�..
�= 8� �..(�A� '� �8�..
 ���(W�..���� <�..9

 ��  )�4�2 &�.� . t�.#��        q.��� �9�.�, <�.(�A� '&�.� 

      �� U�G ��0 &��� 5(�C=� �& -��� � $� .  ). �& &��#��

�*�����2       &�� �h����� &�" ���A� 8� �7)E���(.  K�"�2 

              E��.� ). �& &�.�#�� l�.
� �� �(�A� �� '0 K
��� <����2

a�b� �a!b� �a%b� �a%b� �ajb� �aYb�$aYb�   �..R  8� �..�� y&�..�

 $ <&�V*M�  c$�= �&�" T�V�       �)#.4�P �." 8� ��.��

           U�G <���(�� ���0 &��� �& -��� � $� ?*=�, �R  �& ��

) �& $ �9                ��+.@ 'W$�.*�  ?*.��& ���.M �=�." �.P �& C.�  

   <����2  K�"�2 ���,a%b�    '&��  t�#�� ��7(  /�
 p(

�.."/�..�, ����..� &�.." T�V..� $ U�..G �..� ( �..P �& �

�� &������ ����2 r
�*�&&�,.
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