
����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��"# )%&' (/�	)*�	+ ,-./ 

��� 

0�12+ 34)5' ��67 �	5 	� ��'� ��8	� �9 :�;�+ ��� � 0� ��	� �! ��<� � ='>?' � �0<�0

@�AB7'�'
(Zea mays L.) �05 �� �	)�0& �	�9 

C4� B&' %��,DE7�4F 0��',���G B?'�5 	H�E 6�I

#<�E� 


	)�'� �� B���+��'E�	G 
���	� ��J0K� L�	���	� �! 
	���DM�' N�' �����0O ��	;)�' �&9 
	��� .���0� ��Q
� B� DR	6& S�E�

0�12+ 34)5' T�� �:�;�+ � ���	� �U0� ���� � 0� ��	� �! ��<� � ='>?' � �0<B7'� @�A �0
')��V'0W XY
Z[\(���	��9 DB�@��] 

�@0	���� ^&	F �� �E! �05 
8	�
�+ �	"# 	� ���	K+ X�	<_6+ B`��>� �� �'0 @	`_� ̀ � �� �`F'� �	)`�0& �`�	
!'�� ��'�' 
���	�-[

��F0! �	 ! 
0)���� �05 �	� �� D�	�9,-.- E�9�� '0?' B� .�@0	�34)5' X�	! ��]' 
�	5 	� ��8*`�� 	`� 0a��	`� b`��+ c� ��`� 

�@0	�X�	! ��0� 
T0 : E�	!)J0K� �E��� ��	� �! ����U0� ��(D:T1 I[[ D,[[ �,[[ �� �� �0O���<0;*`� D�e�0)�7 ^�+0+ B� �	)

 f���	)G �T2 :.[E]�� T1 + \S+�� �� �U0� ��<f�	) T3 :/[E]�� T1 + .S+�� �� �U0� ��<f�	) :T4\[ E]�� T1 + ,IS`+ `���

� �� �U0�<f�	)T5 :I[E]�� T1 + ,/S+�� �� �U0� ��<f�	)T6 :I[S+�� �� �U0� ��<E7��� �	) .`7 �E`�9 N�� B� h�	)7 �'� �	� ̀ � B

34)5'�	5 	� ��8*�� 	� B*�	_� �� 0a��	� b��+ c�
�� L�'>�' B� 0i
� � � DB7'� �'>� ��� D�	�O j	;+�' �'�<� � � B7'� �0<`�e�&��� �0c

�4� �� B7'� �'E�+ �&� DE��0O �
�� J4)5' 34)5' T�� �� �� N!'�0� k5	! ��7 
�'� E7�'E7 �	 .
	��	 �+�' l`�	� >`�7 
�� L�'>`�

�
�� � � D�4� �� B7'� �'E�+ D�	�O j	;+�' �'�<�e�&��� �0c� � � B7'� �'>� ��� D<N`!'�0� k5	`! 0� �&� DE7E! B7'� �0 0�12`+ �`
�� 
�'�

E
)!'E7 .� m�� 
'0� 	��	 �+ X�	_)� @'01'c�
�� @	;] �' ���7 �'� .� � �'E_� S�0)���<�	 �+ �� B7'� �0T5 E�9 N�� B� �4)`5' B	`� �9 J


	��	 �+T0 DT1 DT3 �T6 ��� �'� �
�� .��S�
# �	 �+ S�� J4)5' T1)��	� �! B�no+ �)*�� (�T6)`�7	O�' B`�no+ �)*��c(R	`6& �'

 �
�� 
�	�9 ���7 �'� .:�;�+ ��p�01'�	� ��	� �! �� ��W '>?' 0� �U0�
� � <@�A �0 	_� ���B7	O'E? J0K� 	� B* 0���'E �`�� 	`"79 �' 0)

��� .V	�' 0� h�	)7_6+�:0H	q � 0Q7 B��BW E�� )5'43,/S+�� �� �U0� ��<�	`) +\[DI[�I[��� ��`�	)G � 0;*`� D@�' �0O�`��

�< � �	)<	� B�	�� �r�'0! �� @�A E�&�+ 
'0� N�' S_6+�:E!	� ^�	
� 0H	q.

�e'� 
	� �
E�� :D34)5' T����U0� ����W DD��	� �! D@�A� �<�0

B�E_� 

���� ��	
��
��� ������ � ������ ������ �� ������  ��!"#

$"�%&'���"# 
$
�#  
�
(� ��) �" �! ���
�� �� .+��������

 ���� ��'#� �
 �� ,�
���- ��,��. ��
+��� /�0�� 1#��
��!"# 

2.3���� �� �#(.��" 4��' ��&
"�.
 $
5.��" 67���8� 9:;� � �<�,� ,��.��" �6��,�=,
� ����� $�>.��"?���� 6

�.,��.��" 6��,��.
 $
5.��" 67���8� 9:;� � �<�,�?��%;� �&��; $�>.��" 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


��	
� � 
���	�� ��
� � ���� ����� /�	�����	� /��	 !��"# )%&' (/�	)*�	+ ,-./ 

��@ 



��� A!�)�2.(
���" ��!"#
���D��
�E���� ",#� �;��<

 ������ �8��'��� +�F>����	 6
�&���! ?���!��G
��������  ����!"#

�� ���� 6
� ��
�- ��;��< "#�	� �� $�:< ���" "# ��� /�0��

 ,�
H�
�IJ�F�, ��,�" ��&� ��K � $"#�� �!L7
����," ," �, 

"�� 
!�#K A�- M"��� ��	 ,")@.(," "#�	#� ���I�) "�#��


=�&�'" N���O $��G ���� /�0� �� 
�� ��;��:� ���" ��!"#

��� �� ���F(� P�'#� �&����� � 
� ��5� ��� �����5N���O N


�#  N�
8� =�&'" .N&���- Q#0K +�� ,")�R(S:<� �
 "�


�TR
;," 
," "#	#� ?���&�� N
7,#�; ��� ���" ��!"#

 � ��UV ?���&��TR
�;," ?VS#���#�V 7,#�; ��� ���
� ��.

W! +��X 6/�0� M�� M�' ," @R
;," ��� ��UV ?����&��YR


;," �� �� ZI	 N��O S#��#�V M�' �! �G� � 
 ��
����" "#

 ��[�' 6""�G /�0� �<,F� ,"\T;," 

?���&�� N?V�����

 $"�%&'� N��O $��G "#�� 
!�#K.�! � ��� �5 ?�,�)2](S:�<� F���

 
�"#��
��R��]R?���&�� 
;," 
N
7,^ P�'#� ���" "#

ZI	 �� "#  .,"_�,��<�,� �?���� 6�� $"�%&'� 
��� ���" "#

 7��`� ��< �� �������O�� $
��� S��a� !""#�b���� ��� M��
�&� 

� �>�" 7,�8< Z#�c���� ��#�U#�� ���_)�T(�� 6�5��'� +

.�5���	 �� ��:
��< A!�5"�- ," �,�
 �� �& �" .+�������

 ���G,� ��IJ� S�a� 4�%�� �� M�' +�
�X �'� S�[d�!""#b�

��� "#  $"�%&'� M��
&� +��� ��
 ����� S�[ P����  �
��,��.

���G,�d""�G W!��� .

�H�%�� ����
�
�� ���" "#
� "# ���� ���� e�, �����

 �K �,�,�� f%D � 
�U#� A��F��L��
 ��)2T.(/�0� �
 "#

 $���! �� ���"
$,�� "#6� ?���&�� ������� �
?V /�0�� ���,�

 �, g��� �<�,� ," �� [�� "��)�\.(���U�c� ," �! � ��� �5 ?�,�

)2](�,�?����&�� hc' �')�%�; 62TR ��RR 
," S�G#���

!5,��& (hc�' �" ���
 ����G "# )TR�2RR ! ," +�� 5,���&(6

��<5," $���G P�'#� $
  ZI	 ?���&�� ?�F�� � 7,^ ���" "�

 ,����
�� �&.�� ���" "#
"#� ������  "# .
�"�" ?�.� ���V 
�:

2jP����  ," ���.��� $"��G �� 
�� $��G P'#� ?���&�� ZI	

 /�0�
,�
�H� �� � ����� ���" "#
+���&�� �� �&.��� ���

 hc'
#������  ")�RR 
! ," ?���&�� S�G#��5,�& ("#� .

�jP�����  ," =�&��'" N����O ?�����&�� �(�,
��� �����' "��V

 �� $"�%&'�
���" "# ��5W�! $��G ���� �� �&.�� �'� +?����


 �� .

�j�K ," =�&'" N��O ?���&��L�!��
��
����V ," ����" "#

 /�0��� 6"# N���< "�
k� 
$
��� ����� �� .=��'� ���

�FG e,l�����?�HHk�6/�0�� �"�0�&O� ?��
��, �
"#

"�
D �)��2�] 
;," 
�'� ������  "#)T(?��
���, �

�� ?V 4�%��
��< A��F�� ," ������  "#5�� �&.��� 7,^ "�

��`m� "#b /�0� ������ ����� �����
 ��)Y.(

N�� � ,#� ��U�c� g��&�)�n(?V �>�����'� 
4�%�� ��
"#

� �)�� �
�� o<�� $�%�� "# "#�  �
 ?��
���, �ZI�	 �%���


�%��� ?"#� =�&'" N��O $,�" � 
��� A��F�� ������  ��!"#

��[#p "#  ��.=�'� �� �&��g�! � q��� �5?�,�)�2(��k�L

?#� ��! +����- 4�< �� 7�%�� ���< ��� ��� "#�	� � ���#p, 

�.�, ��� A��F��� �, $���G P'#� �%�� ZI	 6?�#	 ��! 
�!" .

�" �! � =5?�,�)22(e,�FG

�"�
� W�'�&- �
N���O W����

 �K ," =�&'"L?"#�� ���_� �� 
��K ��� ����" "#L��� ,#�p 

���`��F�A�����.

�! � �'#���5?�,�)�Y("�" ?�.�
�
�/�0� �Rj2R+�� 


�� ���G "#2TjT! ," +� 5,�&
��< ��)�� "# �5 WG,#�' "�

��#�< ��� 
!�  �� ����H� ," �, �� TRR 
�;," "�" A��F��� .,"

�! � ,�  ��U�c�5?�,�)�@(,����� �� �
 � ��)�� "# �
 $,�� "#

 ��,
7,^ �. 
�"�G rs.�
/�0�� ��� �@/@+�� �
"#

! ," �)��5��< ,�&5����� �"�n/@! ," ���" +� 5N�;�D ,��&

 �U�D ," 6
  
4�%�� �2TR
 �� ?���&�� S�G#��5N
$,�� "#

 #� o�<�� ,����� +�� �� 
��UY/Y! ," ����" +�� 5
��"�G ,��& .,"

����>�" A������V)\(��< +���[������5 7,^ "�)@�/]," +��� 

!5,�& (?�F��� +���[��� �k�NPK ���0�� )2�Rj2YRj�RR 


! ," S�G#��5,�& (
 N;�D 
,����� ��� ,���� +�� /:&K� �

2T +� 
! ," �)�� "#5$���! �� ,�&@Rj]Rj2RR 
," S�G#���

!5,�&NPK ��� �"#8� ,�".#�� � ���� )2Y(
�"#�� e,�FG �
 �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


0�12+0� ��	� �! ��� 	� �9 :�;�+ � 8	5 	� ��'� ��� 34)5' ��67 ...  

��T 

��E?,.L�	��9 ���� 8	5 ��	� �! � �<�>�� s'�5 �50� 

Cu Zn Mn Fe KPNtotal O.C 

(mg/kg) (%) 
EC 

(ds/m) 
��!�u Q#0s� ?��

(gr/cm3)
pH L�K ���� 

�/R�@/R��/�Y\/�@RR �/@2R\/RR\/2]�/R�2/2�n/\�&��' =, 

��E?I.��	;)�' ���� �U0� ��� ��	� �! s'�5 �50� 

Cu Zn Mn Fe KPNtotal O.C 
(mg/kg) (%) 

EC 
(ds/m) pH 

�@ @\� 2�R 2R2Y 2@/��@/2�@/@@/@�Y2/Y]2/T

/�0�
�)�� "#��`m� ���� �,�")hc�' ," M���&D�T(%���

 ��< � 7,^ $��G 1�%�,� A��F��5� �" ?V "� .W!+��X � w�.U� 

���
�FU�)2�(S:<�

�"�
�/�0� �
 � ?����&�� 6��)�� "#

 ���� A��F�� o<�� "�G#G ��< ,�"5:O�� ���" 
; ?�� � ���" "�

�U� 6
�
�"�G 
P�'#� P�H� �s- ��%� �
 ��)�� "# ��� ,#�p 

���� ���� A��F�� �,�" .�! � �����  ��U�c� ,"5?�,�)�T(F��

 ��`m�� �
?�� ��, ����G "# � ���UV $"��� 6��!��u Q#0�s�

 �U�,
�! ���
!5�K 1�8 � �L��< A��F�� �5.�K $"��� "�d

���� 7,^ "#� ,�".

�� �	#� ��+�� �
]\%+��m�� 7,^ ����" 4��p �� x�� $��	

�� � "# 
���I�) ��;��< M"���� y�kU �� ���0� 7,^ ��%�

���IJ�F�, Q#0K �"���� ,�
H� ��[�' � �'� +���- �! �
 "#

)�� ��� 
��U#� �""��G)�(�
��'� ���I�) ��;��< �� ���) �

)]��](�a� �� +������� 6��
',/�0� +�� 

��U#� ����� "#

 A��F���� ��&��'�, ," ���'�'� �����G 7,^
����%� M#0��k� �

�,�
��-U#��
"#� 
!�#K .�8�� 4�Hk� +�� ," ,#a�� +��! ��

 4�%��
��K ��� ?V z:&�K� $#�k� � �������  �� �)�� "#L��� 

��<5���G ,��O �',�� ",#� 7,^ "�.

T�� � �'��	�

A!�{- 7�H�Hk� �<,F� ," 
?�&�'�U �'�� �#! $,�"� ��,��.

 ," �O���R
S�K �O�  M��  ��&�#�� "��V)��������J	 |�<

�� � �	," ���������J	 M#p � �U��  �H�O" @Y� ��	," �]

�O�  �H�O" (1�%�,� �2]�R �&� ," hc�' �� �� �"M��' ,2�Y� 


�"�G ��	� .����O� �
�� W��H� 48p
+-#���V S�(�� Nk� 6�A

S��G ?�&���� �� M
&�� ��#! � ZV ��,�" }.�K ���� 
� �� .

��," +�>���� �� �Hc�� ��#! ���, ���8  ���" � �G
�,�� 7
�

 "�
D 3����]�R ���� � �&��/2@�	," �&���' M��' ," "���G

 �'�
," ~��
�< 7[�F� �,���� N����� � ?�&���� 6F����- �K��� 

�� e,��

�� .�� A�-
� �6�� �� ��#�� 
�K �� 3L��<,F�

 ��F(� � 
  � �"���F�� ��!5����G S�(�� ?V ��, ������ #

)M�
	 2.(������  7��;#0K
�)�� "#��0��)��&%! �"

 �,�
��)�� �����s� �� 
���� (�����G ,����O ���',�� ",#��� F����

)M�
	 �.(A����V��7,#; 
7���! 3�U�O ," $
�  "��K �

#��L�!�
� ,��X �� ��"�0� N��5
 S�(�� ,�� .z:&K� e�,


z:&K� N��  ��;� N��< ?�#�< �� "# �
 ��K ��� "#LP�'#� 

��"d)6Ws 
��" 6� �- "#d6���,��� 6
�� � (���,��� ���

)6Ws 
6���,�� 6� �- "#
� � (�� �
3�� �
 ?�#��< ��� �"#

 N��  �<�� N��< T0 : 
!� )/�0� S
<
� ������  "# �
 "#

 ��)��(6:T1 �RR 62RR �2RR 
! ," S�G#����5���� ,��& 3������

 �W�'�&- � �%�� 6?���&��T2 :YR
;," T1 + @+�
��)�� "#

 ! ,"5�,�&T3 :]R
;," T1 + Y+�� �
! ," ��)�� "#5�,��&

:T4@R 
��;," T1+2�+��� ��
! ," ���)�� "#5�,���&T5 :�R


;,"T1+2]+�
! ," �)�� "#5�,�&T6 :�R+�
�)�� "#

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


��	
� � 
���	�� ��
� � ���� ����� /�	�����	� /��	 !��"# )%&' (/�	)*�	+ ,-./ 

��] 

! ,"5",#� ,�&�H����&��G ,��O
�." ,�b 4�<�}�2T4�< �

���,�� ,�b�R�&��' "#� �&�.

�!
N��  �<�� 7�]��", 
M#�p �� � �\��� � ��&� 

��;��\T�&��' "#�� ��&� .���#� ���;�� ��! ���", ��, ,"�R

�&��' 
 �&��G �a� ," �&� .�"��", 
$���! �� �,�� ���#� �' 

��", ���&�� � �
&�� �� 
�"�G Z#�k� �� �D ?�#�< �� �! .��-

 As- ��d��K�#� 
�%�� 6�)�� "#)7�%��� �-#�' ��8�� ��

N���� (� �d?���&�� S#' )$,�� ��8�� �� (���" ��� S�
�O�d�

���,��)I� ��!,���� =�'� ��
,#(
�"�G.
M�� ����� ," � �

 �� "�"�K P'#� $�
����G S��(�� �G,� .$"�%&�'� ",#�� 
���8�!

 N>��'
=��\R@"#� .�,����V 
� , N0� �p ," ��<,F� ��!

2Rj\� ��, d,����  =�'� ���#�	 P����< +��	� ���! �

P'#� ��D�� �' �p ��!

 S�(�� �G,� .�O�� $
���� ?����&�� 

��D�� ,"Y�2��G�� ��7,#; �' L����� P�O �" ," ��

/�0�
 .���#U#�F�� �G
�', ��D�� ,"d$���G 1��%�,� 6)��

�K hc'LWX��- ��� �H� �� ($��
��� ���D�� ," � 
�  ����G

 �G
�',
"�
�� 6N�� 2R��#���,#p � 
�
�  Z��s&�� ��"�0� 

��< 6���" ,�F! ?�� 6M:� ," ���" "�
�� 7�%;5���#U#�� "�d�

$��
�� ���V ��, � �"�� rK�  
�
�  ����G .�� ��- /I�D 

�D��� 6�� �D�O�� $
��� �! 
7�)2T���� �&� (",�V�� ���� 

��<5����G ,���O $"�%&�'� ",#�� ���" ����� "� .��< �5 ����" "�

 ��#p, =�'���2@
�;," 
��"�G �8�'�k� .N���k� � ���F(�

$"�" ,�F�� S�� �� $"�%&'� �� �!
���#����SAS)�2(� 
�  S�(��

 ���< ��`� ?"#� ,�" ���� 7,#; ," %� ����� 6�.�����V N5��d

+�>���� ��" ?#��V �� �!5+M���&D� hc' ," T
�;," $"�%&�'� 


�"�G .

l6� � h�	)7 


 , N0� �p6��>���+���"!�������#!��+�/2n)��� (���]

)"�"�� (��' �	,"�J&� "��>�"#� �.���������" 6+��#! 
 , ����

 3'��� 7,^ $"#� �K ���" �L
�  ��
�� ���� ?�
����" "#

 "#� Z#�c� �'� $)��.(�K �',��L"�" ?�.� �<,F� 
�K �L

"#��� �&����' =, ������ ��,�" ���<,F� .���(�V ����
 ," 7,^ �

�KL�!6",�" �8'��� 
 , P'#&� ���� ��,�" ��� ,�a&���"�,

 �b$��
��� �� �UV "�#� A��F�� P����  ?
�  W!���� 3�	#� ��

 $��G 
 , ���� ��&��)@(
 �� $
  .�K �,# L� N��< "�
k


"#8� 7,^ 
 , $
�� .,�
�H� F��� � ��UV $"�� ,�
H� ?"#� +���-

 ��K ," ��� � ��, 6F��>�� 6+�!V 6�%��� 6?���&��L�>��.�� 

�F�s�;�D
"#� ?V W)M�
	2.(

��F(� g��&�
�)�� "#)M�
	�(������ �� ?V ����H� �)n

��]("�" ?�.�
��
��a� �� ��)�� "#pH �,#�  �"�
�k�


���� 7,^ 
 , $
�� .W!+��X ?V ���I�) ��;��< ?"#�� [��� 

�� Q#0K �;��< 
�� /�0� WW�� ��N�[" +���,�
 +�� ���G

��
"#��� 7,^ $����G ����IJ� ," "# .," ��, � ���� ���a�)��
 "#

 ���K ���0�
," �;��< +�� �a�) ��(� ��!",�
��&'� �� �&�


�'� ���" "# .�8�� ?"#� +���-
� �� +�� ?���&�
���0� "#

 �'� +�� �>��.� �
 ~[���&D� �P�'#� ��&D�, ��� ?V ��UV $"��� 

�� ��U���5���� ��F(� $
  ?�F�� ���6?���& �%��� � "�G#�G

A��F�� $��G =�&'" N��O��
���)n(.

B+�� j	;+�' 

�z:&K� $#k� �`
�� � "#
3�
1�%�,� �� �"# ���#� )hc�' ��

�KLWX�- ��� �H� �� (���� "#�� ,�" .W&���' ," $���G 1��%�,�

 z:&�K���
 ���K ��� "#L����" ���� �8��� ���,���� P�'#� d2]

�&��' "#� ��
��� �&�)M�
	 �.(�� �a�� z:&�K� e�, ," 
',


�K �� "#L� ���,�� P'#� �+&���G ,���O �,�#�� ��< �
 ," "#

 
 , ���� ���
�X ��"�
k� 
 , ��U�� ND��� ," 6�&.- NK�"

 & �
� "#	� $��G �� �.�, �'�&'" F�� �
�� ND��� ," � �
"#

+�� �� 6�'� $"#� �&�� $��G 1�%�,� �,�F���A��&�� �'� .+�� ,"

 � Q#0K �H&�� ��U�c���� ��H� ���
.� ���� .," $��G 1�%�,�

��
3���! ��&s�
����� 7���%� �"# ���IJ� � �� �" �,�"

 
��"�G $��G ?
  ��
��� 3	#� �H�%�� � ������ )
�	M��.(

�� �a�� ���I) �;��< �� �'�&'" �.��, 
 , ��D�� ," 
',6

�� Q#0K �� ," �%�� � ?���&�� 
3����&s� ��! �
 ��� �"# 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


0�12+0� ��	� �! ��� 	� �9 :�;�+ � 8	5 	� ��'� ��� 34)5' ��67 ...  

��\ 

��
��

�.
�	


�
�


�
�

��
��

�
��

��
��

��
��

��
��

��
��

��
�
�

�
�

�	
��

 
!
�

"
#$

�%
�

&
'

()
�*


+
*

�

$

,
�(-

�
*


+
.

�
��
��
��
�

�
	

�

��




��
���

� )
�
���
�

��
�

(

���
	
	��

��
�	

��



���
�
��

 ���
	

)
!�
"

(

���
	
	�
#$
�%

)
�	

&
�

��
�#
�

(

'
()

*

�

	
�#

$�
% )

��
�#
�
�	

&
�

(

+
,�
-

.
-�
	�



(%
)

�0
 �

1
�
�,

�2
 �
�3

a
45

6
a 7/

9:
6

a
;<

<
a

=5/
4>

a
<9/

;4
a </

=6

'
?
(	

b
49

:
a 5/

9:
;

b
;=

4
b

;=/6
b

:9/
46

a :/
=7

�
	

�
@

���
�

��
�-

(T
0)

b
4<

7
c =/

<=
>

d
46

<
d

>:/5
c

;9/
4<

a =/
=5

�
(��
��
-

(T
1)

a
45

=
ab 5/

9=
7

c
;=

>
c

64/6
b

75/
46

a 6/
=6

�
A��

$�
(T

2)
a

45
;

ab 5/
9<

4
bc

;<
>

ab
c

</
4>

ab :/
;4

a 9/
<;

�
A��

$�
(T

3)
a

45
<

ab </
9=

7
ab

c
;<

5
c

5;/6
ab

:</
;4

a 7/
=<

�
A��

$�
(T

4)
a

45
:

ab
9=

5
ab

;9
4

ab
59/

4>
ab

56/
;4

a :/
=6

�
A��

$�
(T

5)
a

45
<

a 7/
97

9
a

;5
;

a
69/

4>
a

:;/
;:

a :/
=5

'
���
"�
�

(T
6)

a
45

4
b :/

9:
>

ab
;9

:
bc

4/
4>

b
::/

;>
a

<>

4.
&
�C
���
�

D
'

(�
	
��

�

��

��
�	

E 
�"

��
�
��

�
�F

��
G
�H

�
�
I�
�J

 �
��
�K
�3
�I
-�



��
��
D�

L
M�

�	
&
#�
�	
�


��
NO

��
��


�
�	

<
�
��

P
�	

�I
-�



.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


��	
� � 
���	�� ��
� � ���� ����� /�	�����	� /��	 !��"# )%&' (/�	)*�	+ ,-./ 

��Y 

1�%�,� � �'� $"#� M"��&� ~�8��H� 
!�  ���E&'�
3�	#� 
!�  W

���� �� �`� ?
  ,�"
3�
�%; +�� �� �"# ��'� $
  .� �����

 #��)2Y(��.� g��&� F�� e,�FG �, ��
$"� 
��� .��`� $#�k� N���H&�

 /�0�
�� �� "#
3�
���� $��G 1�%�,� �� �"#"#8� ,�" .

�4� �� B7'� 

M:� ," ���" "�
�� �k� ��`m� z:&K� e�, �
 "# 6����>� ,���O

 �U���`m� �� 
3���&s� ��!
�"# � ����%; +����� "#�� ,�" .

� �� z#��� M:� ," ���" "�
�� +��&.�� ,���T5 "#�� �
/:&�K� �

����,�"�,����� ��T6 
!��  ��� �")M�
�	�(.g���&� +��� 

�D
�'� ?V �� �
.� ?��� ," �5����" N� ����&�'" ����_� ��!

 ," ���I) "�#� �� $��G
���E&'� �� �!,���� ���T6 ~��8��H� 
!��  �

"#� M"��&� �'� $.��D�� +�� ,"6W&���' ," ���I�) M"��� ?�F�� 

�IJ� ���G,� ��IJ� W&��' �� �H�%�� �d� �" ����� �
~[���&D� �

?
  ��
�� �<�' �� 7��%� +��
",�" z�8�,� �)�� "# .�(�V ��


4�%�� �
�� �)�� "# "#b � ?��
���, A��F��� ��� �(�� ������ 

 ��� �%��� ?"#� =�&'" N��O $,�" M#p ""��G)](," +�������� 6

W!��� �H�%�� ��!,���� ?"#�� %��� o�<�� $���G =�&�'" N���O �

.�5�� ��&.�� ���" "�
�� N�"#  .�� ,��)2\(�� �" ,���u� F��


� ���I�) �;��< M"��&� /�0� �`� ," �,��`V � ��� ����V �5�>�


 ," � ���" ,�F! ?�� 6���" "�
�� ��< �(�&� �5"�#�	 ����" A��F��� 

�'� �&��� ./�0� $#k� N��H&� �`�
�� �� "#
3�
�"# "�
��� ��

"���� M:� ," ���"#8� ,�".

W! �>&�� ,�" ���� � �8E� )**�n/R=Rr(," ���" "�
�� +��

 D ��#� 1�%�,� � M:�b��?V �� � �b �'� �� ��k� �%�; �" +

��`m� ���.� N��#< �J���� ���
���� .#�H��#�_, �$"�������� F

�&�����.� g��'" ����)2(.

B7'� �'>� ��� 

z:&K� $#k�
�K �� "#L�� �
3�
�"# ��`m�� ����� ��� �,�"

 6� �" ���" ,�F! ?�����,#p �
��� �8��� ���,��� �� $"�%&�'� 

��"dA��F�� o<�� ]/T
�"�G ���" ?�� �
;," )M�
	�.(

��(� �� �(�� ���,��
���", ���� ," ����" "# ," � $
�  ��!

 W!��� �(�&� ?"#� �� o<�� �.�, �&�� ��'#� � ���I) "�#� "# 


�
 , $,�" ���&�� ," $��G )���" ?
 �-�!(��#��c� P���  ��

 ����" ?�� A��F��� 3�	#� N��< +��! � ""�G �	�#� $
�  ��!

�'�.?�,���! � �� e,�FG )2](���� 
�&� +�� �(�
 ��.

+�>���� ����H��!)M�
	�(?�.� ��
�!" �
 ��� ��
A!�

 �8��
0H� F�� ���" ?�� $��G ��IJ� ," �)�� "# �'� �&��� ?� .

��#G ����
,����� ," ����" ,�F! ?�� �T1 
!��  ���E&�'� ��� 


���!,���� ��� ,����� +��� +�>����� 7���%� � "#� ,�
H� +��&�

T46T5  �T6���� "#� ,�" .W!+��X ,�F! ?�� +�>���� +��&.�� 

,���� �� ���"T5 ���'" 
�V .���>�!
�8�� ��
," ��)�� "#

 ����" ?�� �
&�� ���� A��F�� �H�%�� ��IJ� W&��' ��� ,#�p ���) 

���� ,����� ," ����" ?�� A��F�� ����� ," � 
  "��� �,�"T5 

6 ,����� ��� ,����� +�� /:&K� ?
  ,�" ���� �� �(��T0 T1 �

T2 
�"�G .�!�u ~� �� ���I�) ��;��< ����'"��V �
 ," ��)�� "#

 3	#� ���" ?
 �- ��D�� �'� $
  ���" ?�� A��F��.��$�:<

�k�L?#� ��! +���- 4�< �� 7�%�� ��6��< ��"#	� ��#p,

 �.�, ���! ZI	 ?�#	 6��� A��F�� �, $��G P'#� �%�� 
�!"

)�2.(���!,���� ," +�������
�

 /�0� ��&.�� �)�� "#6

�'� $"#� ��"��� F�� �.s��`� +�� .e,�F�G ��'���HHk��," +

Q#0K �%��� ?"#� =�&'" N��O $,�" M#p � ?��
��, �����

 �H�%�� ,����)]�2R(6W!+��X =�&�'" N���O ?���&�� ����� 

,����
,����� ��� �8��� ����" ?
� �- ��D�� ," ���" "# �
 "#

 ������ )2](� +�� 
���5��'� �&.z:&�K� e�, N���H&� ��`�


�� �� "#
3�
���� ���" ,�F! ?�� �� �"##8� ,�"".

W! �>&�� ���� � �8E� ,�" ����" "�
�� �� ���" ,�F! ?�� +��

 M:� ,")**T�/Rr =(���#� 1�%�,� �)**]�/Rr =(+��� �>�����

 �'�
��#� �M:� +& �" �� ��
��#�� � ��
��� ��! ��!�,F� ��� 

)�(�&���#� 6���" 
�� � ," ��! 
������ 
��U#� ��� .��(�V �� �
 �

���" 
;,"  ," ��! �,"M:� ��! �,F� M:�� �� �&.��� ���!


X#dM:� ���" ,�F! ?�� �(�&� ," 6�'� ��! ��[�� F�� �,F� 

�'� $"#�)�(.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


0�12+0� ��	� �! ��� 	� �9 :�;�+ � 8	5 	� ��'� ��� 34)5' ��67 ...  

��n 

� �<B7'� �0 

z:&��K� $#��k���
���K ���� "#L�8���� �����&s� ����!��
 "# 

���"j��< �� ������ 5���" "���`m� ���� � �" �,�".W&��' ," 

z:&K�
�K �� "#L���,��� P'#� ��< ?�F��� �5 "���/2," +�� 

!5z:&K� W&��' �� �&.�� ,�&
��K �� "#L���" P�'#� d"#�� 

)M�
	�.(��&�� P����  � �&.�- NK�" ," �UV "�#� ��(� ~��!�u

 ?
  ��
�� ���'#� A��F��� o�<�� ���,��� �� $"�%&'� W&��' ,"

 �'� $
  ���I) �;��< �� �&.�� �'�&'" � �.�, .��� �,#�p ��
 

#� P���  +��3	� M:� ," ���" "�
�� ?
  ��"�����Q#0�K 

���� A��F�� ��< ?�F�� �(�&� ," � $
�"�G ���" ,�F! ?�� ,�" �5 "�

 �'� $"�" A��F�� �, ���" .7,^ 
� , N0�� �p ," "�
�D 6TR%

?���&�� �
 N�
," ZI�	 N���O ?����&�� 7,#�; ��� ��)�� "#

 ,��O $��G =�&'" �� 6"��GW!+���X � �%��� ��'�&'" 3���_ 

+�� W�'�&-
F�� "#Y/R��'� )�R���(.��� ��	#� ��� +��� ��
 

?���&�� 
;,"
W�'�&- � �%�� 6N
"#)���3����� ��� ���0�

�@/@6�@/2�2@/�"#� )M�
	�(+������� 6���_ |��� �� ��3

'�&'"��#� /�0� ���R+�� �� +� 
�%��� 6?���&�� ?�F�� "#

 $��G ZI	 N��O W�'�&- �
�K ," �L�� ���_� 3����� ��� ""��G

 "�
��D@�@ 62nY ��@� 
S�G#�����s������� $"� +�"#��  .��`m��� 

z:&K�
�K �� ���" "#L," � ?����&�� ?
�  ��
�� A��F�� �� 

��< A��F��� �(�&� �5 #�����#�� P�'#� $���G "�)2�(� +�&��X �

�!5?�,�)n(��F�'� $
  e,�FG.

��< ?�F�� +���[��5/�0� �� ���" "��Rj�Rj@R
S�G#���

NPK ! ," 5$���! �� ,�&2]+�
! ," �)�� "#5,�& ��� ��'" 

��< � 
�V5
!�  �� �8�� ,���� +�� "�T]"#�� �&.��� 
;," .

�U�D ," 
��< A��F�� ?�F�� �5�������  ��IJ� W&��' "�)T1 (

���G,� �d)T6 ( 3����� ��� 
!��  ��� �8��@2%�@@%"#��

)M�
	�.(� ��IJ� W&��' ," � W��'�&- � �%��� S���� �����

 ���D�� ," ����� ",#�� ?���&�� �� �.s�
� �� � �O��� $
���� 


�"�G /�0� ��D�� �" �p ?���&��

� , ��`� ," ~[���&D� �

� $��GW!+��X ��#.�V 6P�k� ," ?���&�� �a�) 
� $
  �&'�

 $��G ���� �(�&� ,"��,#p 
�'� $
.� +��m� N�� .W&��' ," �U�

 ��IJ����G,�d
 , $,�" �p ," 6��
��� ��`� ," ���I) �;��< 

?
 
��� ,��O $��G =�&'" ," � $
  "��V ���" "# 
����G .���

 �� �a� �� M�D +�� 
', �b �H�%�� W&��' ,")T5(
�� ,�
H�L



 , $,�" ��
&�� ," ������  "#
�, �.��, P�k� �;��< "#8�

 �� �&D � $"#�� ?��8	5"#8�� o<�� �'� +�� ���F(�5�����


AH� 
 , $,�" ���.�- �� � "#  �)�� "#
�&.��� �)�� "#

 �'� $
  .AH� �H�%�� W&��' ," �>�" 7,�8< ��
������  "#

 ?��8	
?���&�� ?"� �� ����,
��& �!," � 
� , $,�" N����� ," 

�� ��F(� ����� �(�&�5����� �
 W!���� ������ ," � ��)�� "# 

?"#� &�'" N��O ���I) "�#� ��'� =� .��&��� +��� ��! g���&� ���

 ",�" ���#�s�! ?��HHk� ��>�" 7�H�Hk�)\6Y6�@��Y.(��`�

 /�0� $#k� N��H&�
�� �� "#
3�
�"# M:�� ," ���" "�
�� ��

"#8� ,�" ���� .

W! �>&�� ��< 5���#� 1�%�,� �� ���" "�)**]@/R=r("�
��� 6

M:� ," ���")**]]/R=r(���" ,�F! ?�� �)**\@/R=r(��8E�

����� "#� ,�" ..��
�"�G $
!
M:� �� � �,F� ��!�?V M��8�"

���" ��#� �� � ," ��! 
��"#� z#���� ��
���#�� � ��
���� ��! .

���� �a� #� 
',���F&��'#&� "�#�� 6����' 
� , ��� 
���� ��!

 $"#�� 
�U#� ��&.�� +�� �� 6
�� W�! � M:� ," ���" "�
�� W! �,

��
" $�� ��< ��(�&� ," � �&��� A��F�� ��� �5 ����" "����$
�  �&.

���'� .�"
���&� 7����U�c�)2n��R(W��! �>&���� +���� ���8E� 

��<5�F	� � "� ���<5"�?�� � M:� "�
�� ," ���" N��  7,^

 ���" ,�F!$"#�� e,�FG �,
��.

� �<�e�&��� �0c

z:&��K� e�,��
���K ���� "#L�� �
3�����
��< ���� �"#��5 "�

��#U#��d���`m ���� � �" �,�" .���,#p �
��< 5��#U#�� "�d

�c�k� ,"
�
�K �� ���,�� P'#� ���" "#L6
��"�G z#��s� 

�/�! ," +� 5"#�� ��c�k� �� �&.��� ,�& �
 ���" �� �d����� 

z:&K�
�K �� "#Lhc�' ," /:&�K� +��� � 
�  $"�%&'� 2%

���� "#� ,�" .��< +�>����5��#U#�� "�d�� ," 
3�� ��! ��&s


���� 7��%� �"# .�K $"��� ?�F��� +��&.�� � � �" �,�"d

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


��	
� � 
���	�� ��
� � ���� ����� /�	�����	� /��	 !��"# )%&' (/�	)*�	+ ,-./ 

�@R 

,���� �� z#��� �
�U#�T5 "#� 
��� ?V /:&K� �T1 �T6 ��� 

3����@T/��nn/�! ," +� 5"#�� ,�& )M�
�	�(.W&���' ,"

 �H�%�� ��IJ�6"#	� 
o�<�� 
� , ��U�� ND��� ," �����&�� "#

 � �'� $
  �.��, 
 , A��F�� W�! +���X �
��� N�D��� ,"

 �� ���I�) ��;��< ��>�" � ?���&�� ���'"��V �
 F��� ��)�� "#

 ��'� $
��"�G $���G �.���� 
 , ��#H� 3	#�.," ��(�&� ," 

�,����
$#�k�� 
� , $,�" S���� ," ���� ",#� ���I) �;��< �

��< ?�F�� $
  +��m� ��#�c�5��#U#�� "�d$"#�� ��[��� F�� ?V 

�'� .��(�&� +��G����,�F�G ��� �! � ������  e�5?�,�)�T(

� �" �H��c� .z:&K� e�, N��H&� �`�
�� �� "#
3�
�"# ��

��<5��#U#�� "�d���� "#8� ,�".

W! �>&�� ���� � �8E� ��< +�� ,�"5��#U#�� "�d1��%�,� ��

 ��#�)**@]/R=r(M:� ," ���" "�
�� 6)**\�/R=r(?�� 6,�F�!

 �����")**\�/R=r(��< ���5�����" "�)**]\/R=r(���D
?V �� �

�'�
.�K $"��� ?�F��� �.���� � �.��, 
 , A��F�� �� �d

+�� �� 6�'� �&�, [�� $��G M�D��`m� �F	� �A��F��� ," �.���� 

.K $"��d�'� $"#� �&.�� .��",��G e,�FG �� 4��#� g��&� +��

�! �5?�,�)2@("#�.

N!'�0� k5	! 

z:&K� e�,
�K �� "#L�� �
3�� �
"#�� 6�
3�� ���!

 ��&s�
�� �"�� rK��  ��� ����V N���H&� ��`� � �"# ��`m�� 

���� � �
� �,�" ;�K 
��, ����"�>� $
!�.� F�
.rK�� 

 ��< ���� ��� �"����5 �����" "�W��! �>&���� ,�" ������ � ���8E� 

)**@T/R=r(��< ���� ���5����#U#�� "�dW��! �>&���� � ���%�� 

���� �,�" )**�n/Rj=r(� �" .�D g��&� +��
���'� ?V �� 


S�
��� �� �F&�'#&� "�#� r�0s� ���! ��(�&� ," � �.���� �

��< W�'5," ���" "�����+�'� $"#� �&.�� � �"�� rK�  .

Bi�)7 
0�O 

�� ,#p 
���&� �� 6�$
  N;�D g+��X&���(G�����"#�  �
 �

��&��' ,"
�
��K �� ���,�� P'#� "#Lz#��s� ��� 6""��G

��+�� ��(� ��< �
#���", N�K�" ," "��!)�&.�- (��'�&'"

�.�, �'� �&�� ?V �� �! .W!+��X ���", �!"�#�! ���_� ��!

 ��", +�� �� �&�� �!)�#	 (?
  ��
�� �(�&� ," � $"#� �
 "#

 "#� 
!�#K �&.�� ���" .�U�5��" +d�� o<�� "# 
�.�s� �

��
��K �� "#L���", +��� �� � "#�  $"�" z:&�K� ��!����<

 �#! ��"�
k� ��", +�� N;�#� ," �!" ��F(� W! 6�!
��� "#


�� 7,#; �
� �.��, ��'#� ?�F�� W! � "��G �
 ," 6��'� W

���I) �;��< �� $��G �'�&'" �(�&�
"#� 
!�#K �&� .+��������

 "�5��< A��F�� o<�� ���,�� P'#� L�K �� �)�� "#
 z:&K�

�� ���" ""�G 

��������  ����IJ� W&����' ,"6���I��) ���;��< ���� Q#0��K 

� $
  /�0� �.��, 
 , ��D�� ," ?���&��G��$�N�D��� ,"

 �
�� ,
� ����� g"#8�b ���V� ����,�""�G .���IJ� W&���' ,"

���G,�d6?
�  ��
�� �`� ," �&���� $��G ���� ",#� ���I) "�#� 


6"#  W!��� "#
� ���� �a� � 
', ��.�, ��'#� S
< ��< ��!

 �<�' �
," ?
  ��
�� W�.��, �'�&'" 
 , ��U�� ND��� 

��"�
k� +�� 
 , ���.�- �� � �'� "�
k� ���I) �;��< ��

A!�b��
���� .��H�%�� ���IJ� W&���' ," M��D +��� ��� �
 "#

 ��� ���#H� �, ���U�� 
� , ���� �� ���0� ������ 

��6���5�

�� ����� F�� �, ?
  ��
��
����.��>�" /�p �� �
��)�� "#

 ���I) �;��<G���, $
� , ����� ND��� �� $"#��� W!���� ," �

��< �(�&�5hc' +���[�� �� �, $��G "���
��', .


�'>Y�	t� 

" ��OV �� ���'� +�
�
��- ?�	 �&
+�&��X ���)$�>.���" ��


���V ?#���5�(
����	� ," �, ��� "#�K $
��,� 7��D� �� �

.��� ��������; 6
���"#�� �,���� A!�{��- +����5���",
��O � �

��"# .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


0�12+0� ��	� �! ��� 	� �9 :�;�+ � 8	5 	� ��'� ��� 34)5' ��67 ...  

�@2 

��	
� ���� ��	;)�' 

2.#H��#_, �= 6$"�� .�.2�Y� ."�H� 7��`��� ��&s� ��'�&- � �%�� 6?���&�7,^ "�����< � 
� , 6"#�b /�0�� ?��
���, �� W.

�-�?�'�� ,�b �����
 ,� �,��.b $
�.��" 6�<�,��&��; $�>.��" 6�?��%;� .

�.< ,#8�� 6,#�p 7�
�U#� "#8�� � e,��- ,#�� �&�" � N�
W.���� S�.2�Y�.S�" ,#�� ������ "��	 7,���
��,��.6?���� .

�.= 69:� .2�YT .�H�%�� 7��`� �',��
�)�� "#j� $#k� � ������  ��K 7��;#0K �� ���V ���G,�bL��< �5���" 7,^ "� ��

?�&'�U �Hc�� ," .�-��&b" ���� ?���,��.b $
�.��" 6�<�,� ���� $�>.��" 6�=,
� ��� 6?��.

@.��5S 6��# .�.� 6.� � �G#K .��"�K .2�Y�.e�, �!S
�G ��IJ� ," +�#� �)7[�H� �<#�(�(6?���� 6��' 7,�.&�� .

5. Araji, A.A., Z.O. Abdo and P. Joyce. 2001. Efficient use of animal manure on cropland- economic analysis. 
Bioresour. Technol. 79: 179-191. 

6. Bahl, G.S. and G.S. Toor. 2002. Influence of poultlry manure on phosphorus avilability and the standard phosphate 
requirement of crop estimated from quantity-intensity relationships in different soils. Biores. Tech nol. 85: 317-
322.  

7. Blaga, G., V. Miclaus, S. Nastea, G. Rauta, V. Bunescu, M. Dumitru, L. Blaga and T. Lechintan. 1989. Investigations 
on the effect of organic and mineral fertilizers on yield of maize and oats grown on sterile waste dumps 
(anthropic prostosol) at the campus open cast mining site, Giuj district. Buletinul Institutului Agronomic Giuj-
Napoca, Seria Agricultura 43:5-9. 

8. Borin, M. and G. Sartori. 1989. Nitrogen fertilizer trials on maize (Zea mays L.): The effects of fertilizer rate, source 
and application date. Rivista di Agronomia 23: 263-269. 

9. Chastain, J.P., J.J. Camberato and J.E. Aibrecht. 2001. Nutrient content of livestock and poultry manure. Litrature 
Rewiew. North Carolina Agricultural Extension Service Fact Sheet AG-439-5. 

10. Damodar Reddy, D., A. Subba Rao and T.R. Rupa. 2000. Effect of continuous use of cattle manure and fertilizer 
phosphorus on crop yield and soil organic phosphorus in a Vertisoil. Bioresour. Technol. 75:113-118. 

11. Das, M., B.P. Singh and R.N. Prasad. 1991. Response of maize (Zea mays) to phosphorus-enriched manures grown 
in P-deficient Alfisols on terraced land in Meghalaya. Indian J. Agric. Sci. 61(6): 383-388. 

12. Elsheikh, E.A.E. and A.A. Elzidany. 1997. Effect of rhizobium inoculation, organic and chemical fertilizers on yield 
and physical properties of faba bean seeds. Plants Food Hum. Nutr. 51:137-144. 

13. Evanylo, G.K. 2000. Organic nitrogen decay rates. PP. 319-333. In: Managing nutrients and pathogens from animal 
agriculture (NRAES-130). Natural Resource, Agriculture, and Engineering Service, Cooperative Extension. 
Ithaca, NY.  

14. Gardner, F.P., R. Valle and D.E. McCloud. 1990. Yield chracteristics and ancient races of maize compared to a 
modern hybrid. Agron. J. 82:864-868. 

15. Hegde, D.M. 1996. Long-term sustainability of productivity in an irrigated sorghum-wheat system through 
integrated nutrient supply. Field Crop Res. 48:167-176. 

16. Ma, B.L., L.M. Dwyer and E.G. Gregorich. 1999. Soil nitrogen amendment effects on seasonal nitrogen 
mineralization and nitrogen cycling in maize production. Agron. J. 91:1003-1009. 

17. Marschener, H. 1995. Mineral Nutrition of Higher Plants. Academic Press. New York 
18. Obi, M.E. and P.O. Ebo. 1995. The effects of organic and inorganic amendments on soil physical properties and 

maize production in a severely degraded sandy soil in southern Nigeria. Biores. Tech nol. 51:117-123. 
19. Ottaviano, E. and A. Camussi. 1981. Phenotypic and genetic relationships between yield components in maize. 

Euphytica 30:601-609. 
20. Pimentel, D. 1993. Economics and energies of organic and conventional farming. J. Agric. Environ. Ethics. 6: 53-60. 
21. Pimentel, D. and W. Dazhong. 1990. Technological changes in energy use in agriculture production. PP. 174-166. 

In: C.R. Carroll, J.H. Vandermeer and P.M. Rosset (Eds.), Agroecology. McGraww-Hill Pub., New York. 
22. Provin, T.L. 1991. Animal manures as sources of nitrogen for plants. M. Sc. Thesis, Department of Agronomy, Iowa 

State University. Ames, IA. 
23. SAS. 1985. SAS User,s Guide: Statitics. 5th ed., SAS Institute Inc., NC. 
24. Scherer, E.E., V.J. Agostini, L.P. Wildner, R. Nadal, M. Sivestro and W.J. Sorrenson. 1991. Poultry manure and 

nitrogen for maize on small farms. Agropecuaria Catarinense. 4:8-11. 
25. Shirani, H., M.A. Hajabasi, M. Afyuni and A. Hemmat. 2002. Effect of farmyard manure and tillage systems on soil 

physical properties and corn yield in centeral Iran. Soil & Tillage Res. 68:101-108. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html


��	
� � 
���	�� ��
� � ���� ����� /�	�����	� /��	 !��"# )%&' (/�	)*�	+ ,-./ 

�@� 

26. Sims, J.T. and D.C. Wolf. 1994. Poultry waste management: agricultural and environmental issues. Adv. Agron. 52: 
1-83. 

27. Son, T.T. and R.J. Buresh. 1994. Nitrogen utilization by lowland rice as affected by fertilization with urea and green 
manure. Fert. Res. 40:215-2. 

28. Tabosa, J.N., D.G. Santos, J.J. Tavares-Filho, M.M.A. Nascimento, I. Farias, M.A. Lira and M.C. Santos. 1990.The 
effect of annual application of organnic fertilizer on water use efficiency in forage sorghum in the semi-arid 
agricultural region of Pernam Buco Documentos Empresa Gapixsade Pesquisa. Agropecuaria. NO.65, 960. 

29. Toor, G.S. and G.S. Bahl. 1997. Effect of salitory and integrated use of poultry manure and fertilizer phosphorus on 
the dynamics of P availability in different soils. Bioresour. Technol. 62:25-28. 

30. Willman, M.R., F.E. Below, R.J. Lambert A.E. Howey and D.W. Mies. 1987. Plant triats related to productivity of 
maize. I. Genetic variability, environmental variation, and correlation with grain yield and stalk lodging. Crop 
Sci. 27:1116-1121. 

31. Zhang, T.Q., A.F. Mackenzie and B.C. Liang. 1195. Long-term changes in Mehlich-3 extractable P and K in a sandy 
clay loam soil under continuous corn (Zea mays L.). Can. J. Soil Sci. 362-367. 

32. Zublena, J.P., J.C. Barker and T.A. Carter. 1996. Poultry manure as a fertilizer source. Nourth Carolina Cooperative 
Extension. AG 439-5. Clemson. NC. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

40
.1

9.
9 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

25
-1

1-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.40.19.9
https://jstnar.iut.ac.ir/article-1-700-fa.html
http://www.tcpdf.org

