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

���

0�123�� 456 
7�8 9� :��	;� 0� � �<
= )Triticum aestivum L.(

�	�>	;�� ?@A�,*�:��<><� 
<%�B

)�����	 
���� :��/�/��  � ������ 
��� :��/��/��(

C&��<

    ���0� ��D
� 9�0�123               4��E 9� ��+	��F 
���F G�0� �<
= �C�8 9� :��	;� 0� 
�� 456 H0I� 40�	�  �<! �08 
   	� -   �� ��0C3 

     ! J0! �� �K�� 9��08 �	L�0%!� � ��0�    ����� �	� .MN,-.-     <�F �� �0O� 9�P0� 9�  .40�	�          $�	R! �C�R8 S
R3 9� T��0� ��E� 


    0� �� �C�8 S
3 U<�	!�  $P$=���  0�! 9�P0� �
    � 9>��    �� �V�3 �C�8 S
3  ��  9�P0�$=��� 9>�� 
0�! �  � ���40�	�  �R�0� 


  <;� �	%& $�	!  �� H0I� ��
�� 456 �0� 9� 
 W�X� ��  <�	!)
�� H0I� �<�(UY U ,Z � ,Y �	LC� �� �0=���� <! 9L�0= 0D> �� .

    �0! �� ��� ?+� H0I� 9� ��� �	�> S+	��F [+	L>+7�8 \�� ��*�� <>��3 + S�
��
��� �	 LP� ]X� �� Y 0L� �� 9��
� ��<�3 0� <E�� 

 � ��0�+ <
6 �	" . 7�8 S
3�  �*� ���      �06 �6 �� �<
= 9>�� � .?+0L 6              9R�P0� �� ���R3 �C�8 S
3 9� T��0� 9>�� ��*� ���  $R= �R��  � 

 9>�� 
0�!    ��<;� 9� /./B^        H0I� 	� 96 <�F :�� 9� �0=,Y   �� �� �0=���6 
 > � <! _`P 9>�� ��� * .     ��R� 9R� �C�R8 S
R3 
	��	 �3

�
�����       <! 9>�� �0C� � S�	� aO�� 
),//,M %    9� :�@> S�	6<�	!.( c	P ���     S�	R6 9R� �� �<
= :��	;� 
�� 45� H0I� 96 

�0! �� �07� �+7�8 \��*�� +��� S .�0! :A3 �<
= 9��
� �� 9>�� ��<�3 S�	6 �<� �K�� ��+7�8 \�L> �� 96 ��� 456 H0I� 9"


  :�� �<! �F �� $E	P :!��0� d8	! � 9>�� �07� � S�	6 �� :��	;� 9� 0"
� U�<! $E	P .��� 9�  H0IR� \��L� ,Y6 �  �� �0=�R�

�� 456
> � <�	! 9� :�@> �� :!��0� d8	! *BB %��� S+�*��.

�e��	�
�� �<
:9>�� �07� � U�C�8 U
�� U�<
=

9�<;�

  	�����           �� !" #$ �%�&' 	()*$ +, -�./ �01*/ +, �%�	 

    2" 34� 5�� 67*/ +,  �4�8)��(.      �%�&' 	()*$ 27%, :0;	  <(�

   -�=4, �	          >�!0/ �	 �%�&' ?�, #$ -,@0" �8 ABC 5	��+ �� "

 �D, 2�,�C.    E�F �	 G�&H �I�        �!.&� 6!4 5�� 	(!)*$ �!8 5�!J

        2" 64,	 	�K7*' LJ�$ � �I� ��	��M" 68 �N&" 		�!HO   6!K78 

       2" #$ @04 ,� 64,	 �	 5�� �P7C�&$ .  5�0N")� (   �Q, 2D��8 �8

     	�$ G�!&H R�,@!" �	 #!!�	 � 2!8S G�!&H 	�!K7*' � 5�� -�T!!D

 �$ ��,@H	    �� !" �8 6$         L�,@!�, 6!4,	 	�!K7*' 5�� �!���.

  -,��K*J � �*M") ��(      6!$ �4	,	 ��,@H  U(!7M" !I��2 �� 5O

" 	�N�, G�&H �	 ,� 64,	 	�V7*' �WX,��2�&X.

       -,��!K*J � E�!" E�Y)Z(      �� !" �!8 ��     	(!$ G�H(!70$ 

               �(![ 6!8 6!0$�� \!7T]" ^�_4 �	 ,� G�&H 	�K7*' 5�� 5���

2&1"�,	  5 �4	,	 L�,@�,O        �	 2)=4 	�K7*' L�,@�, 6$ 5�([ 68 

        ?0`4�!0" �!8 5�� 	($ U�*1TD, 6N0T4��  	(!8 �!%�	 .  � :!`4� 

  -,��K*J)�� ( a��"+S �	2       ,� ��!8 �	 	(!/(" 5�� �,�!_" �!Q, 

�. b8�D 5(Na4,	D�&I��X2�',�+ �I�, O"BD, 	,+S >�`a4,	 2O-�N&D�, ��,� 

c.	�TD, ����',�+ >�`a4,	 O2"BD, 	,+SO ��,� �=�

* : 4��TK;, �=� OA�)��K" U(d="0K2 :m_dehghanean@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html


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

���

            -�a!4 � >	�!$ 2D��8 G�&H \7T]" #e� �	 2a��� �I� 5��

     5�� 5f�8 �P7C �	 6$ �4	,	O      ,(!J G,�4, � 6a�� �I� �   >�!0H 2

	(8 �Ta08.

  -��4��)�� (    G�&H 	�K7*' L�,@�,     �!Q, �	 ,�   5�� �� !"

  " �([ 68  ?0`4�0���    	(!*4 ��,@H ��TKJ �	 G�H(70$ .  5�!0N" 

   2�(K7" �)� (        >�B' 5�� A�g;(D �� " �8 6$ �4	�$ ��,@H

       64,	 �	 5�� �P7C � 	�K7*' OE�F �	 5�� �P7C L�,@�, �8

 �([ 682&1"�,	�D, 6T��� L�,@�, 5.

      -,��!K*J � >�&� ?=�)� (   6!�@N� �	 #!J 2`T=!8  2h0�(!4i 

   �a4 G�&H \7T]" G�e�,           j�,�!I �	 6!N&� :!$ 	,�!1� 6$ �4	,	 -

�'�=")  ke(" 68 5��08S (  6N&� 	,�1� �      k!8�" �!T" �	 ����!8 5�J

           6!4,	 	�!K7*' ?0!0)� �	 5	�!�+ �!0*J, +, �'�=!"�4 j�,�I �	

 �4	(8 �,	�(F�8 .�8($�    -,��K*J � �)�� (     -�a!4 	(F L��"+S �	

  �4	,	L&��J        �([ 68  lS 	()*$ ���I 52&1"�,	 >+,�4, 5� -+

64,	�J    AB0*0!DS 	�!N" U�!_T4, :07_� �7' 68 ,� G�&H 5 �	 �!J

  L&� �8 6=��_"      LJ�!$ �� #�B" 5�J 2!" �!J	    � -+� LJ�!$ � 

 	,�1�64,	�J 	�K7*' LJ�$ m'�8 2"	(I.

  -,��K*J � 2"BD,)� (        ?0!8 6!$ �!4	,	 -�a!4 @04   	�!V7*' 

 +, :%��         �BT!F, 2Ka!F L&� \7T]" 5�J��*0�  2!&1"�,	 5

 	 	(/�        68 ^(8�" 	�K7*' ?��Ta08 6$ �D, 6TI,�     5��!08S ��!8 

         �!8 ?T=!8 6!4,	 � ?T!�� 6!I(F O?T!�� 6e�!D :!�,�" �	����

             �!8 5��!08S G�' 68 ^(8�" 	�K7*' ?��T*$ � ��TKJ �	 G�H(70$

�����D, >	(8 ��TKJ �	 G�H(70$ .

    -,��K*J � n,�0F)��(40 [ @2 S �"+�a2 �8 ��     G�!&H #!e� 

   8S j�,�I �M� -�4        �!4	�$ ��,@H 2T8([� L&� � oD�&" 5��0

   LJ�$ 6$     L&� +, :%�� 	�V7*'   E�F �8([� T4 �	0   6!N !$ #

-�I           6!4,	 �,@J -+� � 67)&D �	 64,	 	,�1�    >	(!8   6!$    6!8 �!N&"

�,�e�85#J 2`T=!8 2!&1"�,	        6!4,	 	�!K7*' ?0!8 5�  pF�!I 

  2KaF 68 �0D�=� �D, >�I .  5	&�,�   qf �T)� ( A�1;�r" �	

  	,	 -�a4 	(F�4 6$ L&��J   +, 6!7��" �!J �	 2KaF \7T]" 5

     2" 64,	 	�K7*' LJ�$ m'�8 �I�		�H .�f	�,�) �Z(   ��,@!H 

  	�$L&��J        +, �18 2J��($ >��	 5,�8 2KaF 5 :!H 2!J	 �	 � 

        �(![ 6!8 64,	 5�0I 67��" 2!&1"�,	        ,� 6!I(F �	 6!4,	 -+� 5

  LJ�$2"�J	 .-�8�.")� (   8 2J�0H l(7r" 6��s�  6   ?0"t!� >u��

5��  ,�8  6   ��� +, 2K� -,(&'        �	 >�!0H 5+�!D�4,(� �8 �Qv" 5�J

  w�TD, �8 678�_"    2��1" lS 5�J	�$ .        �(!P&" 6!8 L��!"+S ?!�,

 ̀ 4(`Y ?001�2   VaF L&� �Q, 2  " � 0 �� -,@5    G�&H 	�V7*' �8 

VaF L&� 68 G�&H �"��_" �8 -S �Q, ?001� �2�I G�N4, .

g�� � ����	�

    �@" L��"+S ?�, G�N4, 5,�86',5       -�T!D�.I xJ�!g$ 6_r&" �	 

    �	 ke,� 6",�F�� +,�0I <�I 5�T"(70$   !',�+ U�!D �	 2��y

���� �I l�]T4, .         	(!8 L!�S :)e U�D �	 L��"+S 	�(" ?0"+.

               b!*' +, o!$�" 6!4(*4 x� �,�K� �J +, �I�$ +, :)e��y�

2T4�D�T"  5  z�F         	�(!" 2��0*0!I � 2K�@0� A�0%( F � 60.�

  +�04  �I p]a" -S.         >	�gTD, �8 �J 64(*4 l�/ :8�e 5�� -,@0" 

   ��� +,DTPA     �,�!_" 68 ppm��/�   �!I ?0!01� )  U��!/�(.

   �P4 	�(" 6'�@" E�F   ���4 � 2D�&0; �P4 w�D, �8)�� ( �P4 +,

   �0_� 5��	(8 .  �.4S%(�0   �4	(*4 6 E�F 6$    +, �!T*$ �!8 5�JZ/�

270"G�HG�H(70$ �	 5�� �4�,	 5�� �� " 68 +�04 .

  U([ A�$ �J� �T"   {�' �    -S �    � �T" 67%�� ̂ (rF ?08 

  �a$��2T4�D�T"    #$,�� �8 ���     l�]T4, k8�" �T" �	 G�&H 64,	 

�I .       	,+S w,�!X U( !M" �!� #!e� +, >�I l�]T4, ��85 	(!8  .

    A�(% 68 L��"+SA�$�J      6D �	 >�I 	�F 5     o!;�e �	 �,�!V�

 |(78 }�[�J5   �	� !� :"�X 2    �!I G�!N4, . A�!$ �!J   27!%, 5

�"      :"�I 2KaF L&� 68 ^(8      �" �	 2Ka!F L&!� O�J�I,  :!�

:H2J	  �0I 67��" �5    � 64,	    �	 G~(� 2KaF L&�   �	   6!7��"

:H2J	     64,	 5�0I �    � 	(8A�$�J      �,�!_" ��.Y :"�I 2'�� 5

 �� �� "5    �� ABX G�� 68 5    }(rD �	   �J�I)  �� " G�'

5��( � �   O ��   � ��  ��!TKJ �	 G�H (70$    �!I 6!T��H �!P4 �	 .

�8,5  �J��*0� U�*', 5  VaF L&� 2 ��08S 5    67��" �	 :H2J	  � 

�0I5   �a4 G�N4, 64,	  .,�85  �0H(!7/ 5       !8 O�!8([� �a!4 +, 0 ?

A�X  �J�/�   , 67%�� �T" � �I 	�N . ��08S -�"+5  " �  !0 	��� -,@5

A�X lSA�X 	�,� lS 5��=" �,�_" 68 �� 	(8 �8,�8 �J	(I �J.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html


 �<
= h7�8 9� :��	;� 0� i�� 456 0�123)Triticum aestivum L.(

���

��<O, .j	8 9+*"3 [+	L>F ���� 9��*� S+	��

 �� AB$5 [ 2�   67��" )  �!I�X -�"+O    6e�!D O2!4+ 6!N&�

  ?T���:H2J	 ( �I �� " .   	($ ?�,    +, �0C 68   6X �I�X -�"+

   ",	 	(X �8 >,�*J2   X�F A�(% 68 2     �	 �I �� "  �,�" ���D :

 2I�� U(7M"��	�H.

         �rD �	 �8 \$ A�(% 68 U( M" �I,	�8�    �!8 k8�"�T" 

  60I�� �Q, ���'�   	�K7*' � G�N4, 5, ��i(;(08     w�D, �8 ?�  �	 

  �I ?001� ��TKJ .�hD         �!8 6!4,	 	�K7*' � >�I ,�/ >�$ +, 64,	 

  w�D,  ?�    ?001� ��TKJ �	I� .,�85        �!T" �	 67)&!D 	,�1� ?001� 

  &0"+ +, k8�"2 	�1"         �I >	�gTD, A�X �J @X�" +, k8�"�T" �� U.

        67)&D �	 64,	 	,�1� ?001� 5,�8 ?0&�*J��     60��4 +, 67)&D 	�' 

   l�]T4, A�$ �J 5@$�"O      ���*I �.4S �	 64,	 	,�1�   ?0`4�!0" �

   68 -S �"S �D	 . >	,	 6�@N�         �,@!�, G�!4 +, >	�gTD, �8 5��"S 5�J

MSTAT-C       !"�4�8 +, >	�gTD, �8 �,	(*4 #D� �  6EXCEL  G�!N4, 

���H.

kA� � [+	L>

  � 67)&!!D �	 6!!4,	 	,�!!1� O6!!4,	 	�!!K7*' 5�� �!!8 5�� AB!!$

   �I,	�8 pF�I2&1"�,	  5 ;� O	(82          �!T" �	 67)&!D 	,�!1� �!8 

 64,	 �,@J -+� � k8�"�0Qt� �I,�4 5) U��/�.(

        �J 5�� AB$ �� " � 2KaF L&� !�   2��!.&� 6!8 �  �!8

      �rD ��,� �	 67)&D 	,�1� )4 �Qv"   �!4	( )   U��!/� (    �!Q, 2!;�

    �.4S ?08 :8�_T" 2!&1"�,	    �!�	�H )   :V!I�(.   �(![ 6!8 5  6!X   �!8

      67)&!D �	 6!4,	 	,�!1� 5�� AB!$ -	�@�,  L�,@!�, 2!&1"�,	 � 

rF2 , �   	(*4 	�N)  :KI�     U��!/ � � .(    �	 6!4,	 	,�!1�  67)&!D

    �� " �8 G�&H�    L&!� ��*0� �	 5�� AB$ ��TKJ �	 G�H(70$ 

 (� 2KaF~  67��" �	 G:H 2!J	          ?��!T*$ 6!8 5�0!I 6!7��" � 

   	(F �,�_")�/�� (       L&� 5�J��*0� ���D �8 6=��_" �	�0D�.   �!", 

       �� " �8 2KaF L&� ��*0� ?0*J��    	,�!1� ?��Ta08 G�H(70$ 

       �,�_" 68 ,� 67)&D �	 64,	��/��      �� !TF, 	(F 68   	,	    6!8 6!$

   jD(T" �([    5��"S �P4 +, �,�_" 68��/��  �)=!4 67)&D �	 64,	 

8L�,@�, 5�� -��8 �J�I 6 �I,	 )KI:�.(

 VaF L&�2        �Q, G�&H 64,	 �,@J -+� �8 2&1"5�,	   68 �I,	 

�([5    2KaF L&� 6$     -+� LJ�!$ o!/(" 6!7��" 6D �J �	

      �rD �	 G�&H 64,	 �,@J� %   2;� ��	�H  �BTF,2&1"�,	  ?08 5

 2KaF L&� 5�J��*0��a4 >��	) :VI�.(

     64,	 �,@J -+� ?��Ta08  �	J�I     2KaF L&� G�' ��8   G�!' 

   5�� �� " �I :%��    6!$   -S �,�!_"��/��    ?��!T*X � 	(!8

           67��" �	 G,(� 2KaF L&� 68 ^(8�" 64,	 �,@J -+�:H2J	  � 

   64,	 5�0I �!8    �� !" ��    G�H(!70$   5��      �,�!_" 6!8 ��!TKJ �	

Z�/��  �"S �D	 68 .    5�� AB$ 	�8��$  �,�!_" 68��   G�H(!70$ 

   ��TKJ �	 r�,�I �	2   6X   L&�  2KaF    �!8 	(8 >�a4 U�*',   G�!' 

 5�� �� !!" �	    �BT!!F, 2Ka!!F L&!!� 5�!!J��*0� 6!!07$

2&1"�,	  5  �I,�4)  :VI�.(        �!;�4�	 x!" � G�J,�H )� (  -�a!4

     �� �� " 6Y �H, 6$ �4	,	5  U( !M" �� 64,	 -+� -�I #X +, 

     �0H(7/ f�8 2��"�H j�,�I �	 G�&H5 *4 2 �&X O2;� -�a4 3��T4 

"2       	(!$ ?!�, �� " 6X �J	 ,      !" #!X �!D	 2    �!"��_" �!4,(�

       �!J	 L�,@�, �"�H 68 ,� >�0H @T&D(T� .      ,� @T&!D(T� 2�,��!$ 5��

  L�,@�,2"�J	 .    G�&H @T&D(T� �	 �4�D�(7� �,�_"     �!8 6!$ 2��J

      LJ�$ �4(I 2" ��*0� 5��2"�8�� .    �!;�4�	 x!" � G�J,�H 6T);,

)� (     �� 	()*X 6$ �4	,	 -�a4 @045 " 2      6!8 ,� �aC G�VMTD, �4,(�

�J	 LJ�X G�H 5,(J j�,�I �	 �( F.

     5�� AB$ L�,@�, �8   �,�!_" �!���      6!8 	�!K7*' G�H(!70$ 

��/�?�    ��TKJ �	 �0D�   6$ �)=4   68 �0  ��*  �J�I)  �� " G�'

5�� (    6TI,	 2a�,@�, �Q,�    �rD �	 � %2&1"�,	�I)   :KI�.(

 �� �� " L�,@�,5 6!4,	 	�V7*' �8 2rF 6r8,�  G�!&H   �!I,	

       � �!)W" 6r8,� ?�, 6X 2!&1"5�,	    	(!8 )   U��!/�     :K!I � �.(

 2K��TK;, ��,�J �078�e)dS.m-1.g-1(pH 2;S ?8�$(%) ?JS)ppm( 5��)ppm(

��/��/��/��/���/�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html


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

���

0 5 10 15

آ����	م در ه���ر-  ���د�	 �
	ف آ�ت روي 

300

350

400

450

500

550

600

��	
� 	

�� 
در

 ��
���

اد 
 !

"

$##�ه  �* ()�% در �	'�� �& ده%"

�* ()�% در �	'�� $�	ي دا+�" �* ()�% در �	ا'& �& ده% و $�	ي دا+�"

abc

bcd

abcd

d

abcd

abcd

abcd

cd

abc

abc

abc

a
a

ab

abc

abc

 ��<OB. 4�0��l3 a+0m � 4	��0� ?�n>	�� U
���F 9O�� 0�1237�8 S
3��	;� � +�� H0I� 0


ns O * � **:2&1"�0C o0��� 68 2&1" O�,	 �,	 � U�*T�, �rD �	��/� � ��/�

$7!,.:A3 ��0� 0L� �� �<
= 9��
� ��<�3 0�123�	;� S
7 �0� +�� 456 H0I� 0
7�8 S
3 � �

.ستيدار ني معن05/0ك حرف مشترك دارند در سطح احتمال ي كه ييهانيانگين مي تفاوت ب:*

 ,@�, �Q,�a2               :!0;	 6!8 �!4,(� 2!" 6!4,	 	�K7*' �8 5�� �� " 

        �!/ -S +, �!I�8 	(!$ ?�, �� " �8 67)&D �	 64,	 	,�1� L�,@�,

    � 68 	($ ?�, 6$  2��.&�0Qt�           6!4,	 k!8�" �!T" �	 67)&D 	,�1� �8 5

  �I,�4)  U��/� (      �	 6!4,	 	,�!1� LJ�!$ o!/(" 2!��[ +, �

 �I 67)&D) :KI�.(

   2KaF L&�     64,	 	�K7*' LJ�$ o/("  ��	�H)   :K!I�(

         	(8 64,	 �,@J -+� LJ�$ +, 2I�4 6$)  :KI� (   67)&!D 	,�!1� �

         2��.&� 68 67)&D �	 64,	 	,�1� � k8�" �T" �	    �!M�  �0Qt!�   L&!� 

 ���`4 �,�e 2KaF) U��/�.(

,    AB$ L&K*J�8 �Q�         6!4,	 	�!K7*' �8 2KaF L&� � 5�

   �rD �	� %2&1"�,	 ��	�H  .8       �,�!_" 68 5�� -	�@�, ���  � ��

     �	 ��TKJ �	 G�H(70$�       L�,@�, 64,	 	�K7*' 2KaF L&� ��*0� 

���� .   j�,�I �	  L&�  2KaF    67��" �	 G~(�:H2J	  �0!I � 5

4,	6 � t      -,@!0" 68 5�� ?0"��          �!Q, �=!4,(� ��!TKJ �	 G�H(!70$ 

A,�00s� k)&"5	,+S 6/�	k8�" �T" �	 67)&D 	,�1�67)&D �	 64,	 	,�1�64,	 �,@J -+�64,	 	�V7*'�I,	�8 pF�I

K��,��ns���/��ns��Z/�Zns���/�ns�Z�/��ns���/���

VaF L&�2�ns���/���ns���/���*���/�**Z��/���nsZ��/���Z

 �rF)a(��Z�/�����/�����/�����/������/��

�� �,�_"5�ns���/�����*���/����ns���/��**���/�Z�**���/����

VaF L&�2x�� �,�_" 5�*���/Z�*��Z/��*�Z�/�**���/��**���/���

 �rF)b(��

 A,�00s� o���(%)

���/��

�Z/Z

���/��

��/�

���/�

��/�

Z�Z/�

��/�

�Z�/���

��/��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html


 �<
= h7�8 9� :��	;� 0� i�� 456 0�123)Triticum aestivum L.(

��Z

0 5 10 15

آ����	م در ه���ر-  ���د�	 �
	ف آ�ت روي 

30

35

40

45

50

55

���
��

ر 
� د

دا+
اد 

 !
"

$##�ه  �* ()�% در �	'�� �& ده%    "

�* ()�% در �	'�� $�	ي دا+�" �* ()�% در �	ا'& �& ده% و $�	ي دا+�"

dede
bcde

e

abc

abcd

e

de

cde

e

abcd

e

abcd

ab

ab

a

0 5 10 15

 كيلوگرم در هكتار-  مصرف كلات روي مقادير

30

35

40

45

50

55

y = 35.29 + 0.97 x

a

ab

b

b

R2 = 0.90 *

�ه     
$

ه%
& د

� �
�'	

ر �
% د

�()
 *

�"

دا+�
$�	ي 

 ��'
	� 

 در
%�

()
 *

�"

دا+�
$�	ي 

 و 
ه%

& د
� &

	ا'
ر �

% د
�()

 *
�"

0

5

10

15

20

25

30

35

40

 �+
 دا

,ار
ن ه

وز
  -

	م
�

a
b b b

$7!B. :A3 �<
= 9��
� �� 9>�� ��<�3 0�123�	;� +�� 456 H0I� 0
) :��� $7! .(

 :A30�123�	;� S
7 �0� +�� 456 H0I� 0
7�8 S
3 � �) o& $7!.(

*:?0`4�0" ?08 A��g�4�,	 z�Ta" ��� �� :e,�� 6X 2��J U�*T�, �rD �	 ���/��=04 �,	 2&1" .

 $C!-. :A3 �<
= 9>�� ��*� ��� 0�1237�8 S
3 �

* :?0`4�0" ?08 A��g��4�,	 E�Ta" ��� x� :e,�� 6$ 2��JO U�*T�, �rD �	 ��/�6&",	 �&Y -("+S �	 ?K4,	 5,2&1" �,	2*4�I�8.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html


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

���

0 5 10 15

آ����	م در ه���ر-  ���د�	 �
	ف آ�ت روي 

28

31

34

37

 �+
 دا

,ار
ن ه

وز
  -

	م
�

$##�ه  �* ()�% در �	'�� �& ده%"

�* ()�% در �	'�� $�	ي دا+�" �* ()�% در �	ا'& �& ده% و $�	ي دا+�"

abc

bc

bc

c

a

c

c

abc

abc

ab

ab

bc

bcabc

a

a

�ه     
$

ه%
& د

� �
�'	

ر �
% د

�()
 *

�"

دا+�
$�	ي 

 ��'
	� 

 در
%�

()
 *

�"

دا+�
$�	ي 

 و 
ه%

& د
� &

	ا'
ر �

% د
�()

 *
�"

0

1

2

3

4

5

6

7

8

 م    
�� 

ا+�
د د

	�
�/0

  -
�ر

ه��
ر 

1 د
"

a
b

b b

$7!M.<
= 9>�� ��*� ���  :A3 �0�123�0� �C�8 S
3 � 
�� H0I� 0+�	;� S
C 

*:?0`4�0" ?08 A��g��4�,	 E�Ta" ��� x� :e,�� 6$ 2��JO U�*T�, �rD �	 ��/�6&",	 �&Y -("+S �	 ?K4,	 5,2&1" �,	2*4�I�8.

 $7!Y. :A3 �<
= 9>�� �07� � 0�123�C�8 S
3 

*:?0`4�0" ?08 A��g� 6$ 2��J�4�,	 E�Ta" ��� x� :e,��O U�*T�, �rD �	 ��/�6&",	 �&Y -("+S �	 ?K4,	 5,2&1" �,	2*4�I�8.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html


 �<
= h7�8 9� :��	;� 0� i�� 456 0�123)Triticum aestivum L.(

���

0 5 10 15

آ����	م در ه���ر-  ���د�	 �
	ف آ�ت روي 

4

5

6

7

8

9

 �+
 دا

	د
��/

0
  -

�ر
ه��

ر 
1 د

"

$##�ه  �* ()�% در �	'�� �& ده%"

�* ()�% در �	'�� $�	ي دا+�" �* ()�% در �	ا'& �& ده% و $�	ي دا+�"

fg

bcde

abc

abcd

abc

a

ab

g
g
g

efg

defg

cdefg

abcd
bcdef

bcdef

0 5 10 15

آ����	م در ه���ر-  ���د�	 �
	ف آ�ت روي 

0.2

0.3

0.4

0.5

0.6

2
ا$

	د
� 3

)�
$

$##�ه  �* ()�% در �	'�� �& ده%"

�* ()�% در �	'�� $�	ي دا+�" �* ()�% در �	ا'& �& ده% و $�	ي دا+�"

de

bcd
abc

fgh

ab

a

gh

gh

h

efg

fgh

efgh

cd

bcd

def

bcd

 $7!p. :A3 �<
= 9>�� �07� � 0�123�	;� +�� 456 H0I� 0
) :��� $7! .(

 :A30�123�	;� S
7 �0� +�� 456 H0I� 0
7�8 S
3 � �) o& $7!.(

*:8 A��g� 0" ?0`4�0?�J2� :e,�� 6X � U�*T�, �rD �	 �4�,	 z�Ta" ��� ���/�&1" 24 �,	0�=.

 $7!/. :A3 �<
= :!��0� d8	! 0�123�	;� +�� 456 H0I� 0
) :��� $7! .(

 :A30�123�	;� S
7 �0� +�� 456 H0I� 0
7�8 S
3 � �) o& $7!.(

* :8 A��g�0" ?0`4�0?�J2� :e,�� 6X �Ta" ��� � U�*T�, �rD �	 �4�,	 z���/�&1" 24 �,	0�=.

0 5 10 15

 كيلوگرم در هكتار-  مصرف كلات روي مقادير

4

5

6

7

8

y = 4.79 + 0.19 x

b

ab 

ab 

a
R2 = 0.98 *

0 5 10 15

 كيلوگرم در هكتار-  مصرف كلات روي مقادير

0.2

0.3

0.4

0.5

y = 0.25 + 0.01 x

b

b

a

a

R2 = 0.96 *

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html


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

���

   �8 2T)W"   64,	 	�K7*'     	�N�, 5	,+S w,�$ G�&H���*4)   :KI�(.

    -,��K*J � +�*7�,)�� (          E�!F �	 5�� �� !" 6!$ �4	,	 -�a4

     2" (/ 	�K7*' L�,@�, m'�8 �(I		�H .       �	 6!$ �!&T����	 �!.4S

E�F�J          :!*M� L�,@!�, o!/(" 5�� A�g;(!D �� " �(I 5

0H            2!" -S 	�!K7*' L�,@�, 6N0T4 �	 � 5�(I 68 G�&H >� 		�!H .

      �	 6$ �4	�$ GB', �.4SE�F�J         5��!� 5�!J	($ >	+�!8 �(!I 5

                 	(!$ 5�Ta!08 �,�!_" �� !" �!8 2T=!��8 � >	(!8 ?0��� O}B",

   5�� A�g;(D)   �� �����   ��TKJ �	 G�H(70$  (    ,� >�!0H 	�K7*'

	,	 L�,@�,.

          �!I,	�8 pF�!I �!8 5�� AB$ �Q, !&1"2�,	 �!�	�H   6!8 

   ?��Ta08 �8 6$ 5�([�� " �,�_"  �I,	�8 o��� 68 ?���f�!8 

 &1� �,�_"2�Z �%�	 �0D� .        AB!X �� !" ��	�!_" ?08 6r8,�

��5    rF �I,	�8 pF�I � 2    � �)W" O 2!&1"�,	     �!I :!%�� 

) U��/� �  :KIZ.(

 �!!8!!D��825�� �� !!" � 2Ka!!F L&!!� :!!8�_T" �!!Q, �!!8 

 �I,	�8 pF�I �I p]a"6$ �8 "  �� ��  AB!$ G�H(70$ 

  5��     G�`&J �	 ��TKJ �	          6!4,	 5�0!I 6!7��" �	 2Ka!F L&�

  ?���f�8 68 �I,	�8 pF�I&1� �,�_" 2�� %D�0 ��	(� L&� ~ G

	�   67��" :H2J	     64,	 5�0I � @04      5�� AB!$ �� !" G�' O

     68 ,� �I,	�8 pF�I  	(F �� ?��T*$  !&1� 2�� %  	,	 LJ�!X

  6$ �8 6T);,      !� �� 5�� AB$ �� "   ���       �!4�� x!� G�H(!70$ 

  5	(1%     �I :%�� �I,	�8 pF�I L�,@�, �	   6!$   �r!D �	

� %2&1"�,	 ��	�H )   :VIZ (  *J 68 �0 ;	 ?0    5��!0� 6X �D, :

   	�8S \��I)� (    6��s� #." L_4 >	(*4 -,(&',5 �� 5    G��!_" �	 

�D, >�I 6T��H >��	�4 2KaF 68 �)=4 -�J�0H -	�X.

,�8�&8� " p]a" ?2 B!X �� " 6X 	(I�� A5 !" 2  �!4,(�

    VaF L&� +��8 G�`&J �	2 \7T]" :�,�" �	 :H2J	 !I O0�5

   � 64,	�     H(7/ �	 O67��" �	 �J �0�5        � 6!4,	 	�!V7*' LJ�X +, 

 T4 �	0     67%�� �I,	�8 pF�I 6N�0Qt� D(=M" 2   �!I�8 6TI,	  .

,�  Te� ��,@H ?2  " �8�Q 2   �� �� " 6X 		�H5     >��	 U(![ �	 

 H �I�0   ,@�, 68 �N&" >��   	,�1� L        � k!8�" �!T" �	 G�&H 67)&D !� �

    	(I 67)&D �	 64,	 	,�1�. , �	�        6!X �!D, >�I p]a" 6r8,� ?

 J �	0  �� 	�_"+, ��        !8 �� AB!X +, >�I �� " �0 � ?0 �!J��*5

VaF L&�2 A��g� 2&1"5�,	4 �D	 68 0�"�.

��	
�������	`L��

�.2"BD,O E .O 5�8 �g1/ � O .�	  .5�	�4 .��ZZ . ��	�_" �Q, 2D��8  G�!&H �I� \7T]" :�,�" �	 5��08S 5�J #�i� � 2��0*0I 	($

G���	.��$ O-,��, A���)4 }B%, � �',�+ >�`&$ ?0*N&� .

�. >�&� ?=�O 	 .OG.G�_"  OG.>	,@0;� �  w . 2�(gM" .��ZZ .     2Ka!F 6!8 �!"��_" 5�J pF�I �P4 +, G�&H G�e�, 28��+�, .  ?0!*N&�

��$ O-,��, A���)4 }B%, � �',�+ >�`&$.

�.��0�5} O	�8S \��I  .���� .���2;�=KaF � 2KaF 678�_" 5�J .5+���a$ 	�./ A�,+� �',�+ �4��1" A,��aT4, .-,�.�.

�.O5�0N"�. G �. �  .2�(K7" .��ZZ . 28S G�&H �	 5�� l�/ � 	�K7*' �8 5�� \7T]" k8�&" � ��	�_" �Q, .   E�!F 2a!J�u� 67N"

 lS ���)�:(Z�y�Z.

�.O5�0N"R.��Z�. �8            6��s� -+,(� � 	�K7*' �8 5�� \7T]" k8�&" � ��	�_" A,�Q, 2D�    >@0��!� G�&H �	 5, . -�!���    2!D�&I��$ 6!"�4

�I�,OOw��" �08�� >�`a4,	 -,�.�.

�. \;, O-�8�.".  O} .    O	�8S \��I 5��0�} .� .  G � � )" .  	,u4 x04 5(D(" .���� .        ��K0" 2�,�C �%�&' �8 ��8 ��*0� �Q,)  �" O5��

 �8 � (  �8   ,@/, � x�i(;(08 	�K7*'5          -�T=0D 6_r&" �	 lS 	()*$ j�,�I �	 G�&H G�e�, 	�K7*'  .    2;�=KaF � 2KaF 6"�&7 �

 >��*I O5+���a$�.

7. Chackmack, I., A. Yilyams, M. Kalyci. H. Ekiz and H. J. Braun. 1996. Deficiency as acritical problem in wheat 
proudaction in centeral Anatolia. Plant and Soil 180: 165 - 172.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html


 �<
= h7�8 9� :��	;� 0� i�� 456 0�123)Triticum aestivum L.(

���

8. Day, A. D and S. Intalup.1970. Some effects of soil moisture stress on the growth of wheat . Argon. J. 62: 27 – 29.
9. Graham, A. W. and G. K. McDonald. 1995. Effect of zinc on yield of wheat under heat stress. Plant and Soil 173: 

258 - 266.
10. Kheiralla, K. A, A. A. Ismail and G. R. El - Negar. 1997. Drought tolerance and stability of com spring wheat 

cultivars. Assiut J. Agric Sci. 28: 75 – 88.
11. Kobata T. J., A. Palla and N. C. Turner. 1992. Rate of development  of post-anthesis water deficit and grain filling 

of spring wheat. Crop Sci. 32: 1238 - 1242
12. Lindsay, W. L. and W. A Norvell. 1978. Development of  a DATP soil test for zinc, iron , manganese and copper. 

Soil Sci. Sos. Am. J. 42: 421-428.
13. Mohamad, W. M. Lqbal and S. M. Shal. 1990. Effect of mode of application zinc and iron on yield of wheat. 

Sarhad. J. Agric. 6: 615 – 618.
14. Rengel, Z. and R. D. Graham. 1995. Importance of seed zinc content for wheat growth on zinc deficient soil. Plant 

and Soil. 173: 267 - 274.
15. Tandon, H. 1995. Micronutrients in Soil Crops and Fertilizers. Fertilizer Development and Consulation 

Organization, New Delhi, India. 
16. Yilmaz, A., I. Cakmak, M. Kalagci, H. Ekiz, B. Tourn, B. Erenaglu and H. J. Braun. 1996. Zinc deficiency as a 

critical problem in wheat production in central Anatolia. J. Plant and Soil 180: 165 - 172.
17. Wardalav, I. F. 1971. The early stage of grain development in wheat. Responses to water stress to in a single variety. 

Aust. J. Bio. Sci. 24: 147 - 155.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.3

3.
0 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.33.0
https://iutjournals.iut.ac.ir/jstnar/article-1-928-fa.html
http://www.tcpdf.org

