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1  �2-  ��	�	 ��������� ���� ����!"�#  $��" ��% ����!"� �&����� �$'�!"� ��	�*! +�," � .0"�& ��  

4��6," #78�, ��:�!"�  
  

).;�<�� =<��	 :21/11/1392- ?�<@A =<��	 :26/3/1393(  
5��89  

 #6�� ���,�CD #���� .�E ��F�	�!G $�% 
���� 
)Osta/Gata HDipper-6 �PI40100 (I�"�	 .�	    JKL7MN ��KO
.������ +�P &" ���67�" �� #�<�N&Q H D ��OR�L� �S�T �� H�$� ��  �� #;��C	 UN�� ��O���     #	�K����	 �K0�VN �� H�"�K'	

$� 
��!" 4��6," #78�, ��:�!"� .F�	�!G �O
���� 
$�% �H UN�0 I�"�	 � #L," ��KO   .K���)200 H275 H350 H425  �500 
[��N �7N �� �@� (� � 4"��0UN�0 #0�; \<�N&Q $� �7;�% �]! ��$!. �� �"� 4��! ^<�7! F�	�!G _��     �K� �K`�"� �� JKL7MN ��O

 #6�� ���,�CD � �!"� ��'L�0)� �   a�K�� IK�b VESDS (  #K�8N ���K6	   ��KE� ��"� .K�"� . FK�	�!G   ��KOOsta/Gata  �
PI40100  ��	�	 ��_<�7��� �  _<�7���!"� ��'L�0 )4422  U���N ��2657 ��7'O �� 
�%�L��( �!"� _�c	��A ��'L�0 H)279 
 U���N ��154 ���7'O �� 
�%�L� ( �7�S�7'O 4&� �)84  U���N ��80 �L��
�% (�� "�"� "�$!� . H�!"� _�c	��A �"�7�N �� �`�"� ��

e�D � a�P�N _	�L%H  F�	�!GPI40100    �<��K�N _<�7K���)   �K�	�	 �K�1/17% H3/45   
�K% �4/17  
�K% ( FK�	�!G �   ��KO
Osta/Gata  �Dipper-6 $!��� �"���D�� ��7���<���N &".  _��g�O   �7�S�K7'O 4&� � �K!"� _�c	��A ��'L�0 H�!"� ��'L�0 _��

"� ��E� #<h�� .*iN #:7j*�O.�H �� #S�b         4&� � �K!"� _�c	��KA �"�K7�N �K� ��6K, _K<" &" 
"$K� �O ��  eK�D  _	�KL%
#�8N � #6�N #:7j*�O $!�"� 4��! "� ��"�. �� �"� 4��! \<�N&Q _<" ^<�7! .��� I�"�	 \<"V;" ��H 'L�0�!"� �� )18 $,��( H

 �7�S�7'O 4&�)2 $,�� ( _�c	��A ��'L�0 �)28 $,��(  � \<"V;"�!"� _�c	��A �"$�N &" )8 $,��( a�P�N 4&� � )21 $K,��( 
 e�D �)20$,�� ( _	�L%�� �� $� �7��� #:7j*�O �� �E�	 ��6, _<" _�� ��O ^<�7! HU,�b � #�`�N �#N �]!  $�K��.  �K� 
 �� �E�	���6	��N ��O _�� �$� �$O ���,�CDF�	�!G #6�� � #�� I�"�	 � �O   ���67K�" ���KN ��O   \<�KN&Q _K<" ��  
�K�!" H

N&Q\<�O�� F�	�!G _<" ���6	 &" 4����P" ��Cb �"�� �7��� �O  .��� I�"�	 �� ��!Q =��A �#N ������A ���.   
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���� 
$�% F�	�!G �� #6�� ���,�CD #���� ��O L7MN.��� J  

�%�:%  
 �&��N" 
���� 
$�%(Triticum turgidum L.)  �!�% ���	

  #KN .K�� [��� l`� �� �� .�" 
$�% $�m�LA"�7	  ��K%� .
 ��$b �� 
���� 
$�%^�A      .K���<& l`K� UK� &" $K,��

    $K�S�	 � ��"� n�KC7D" ��KD �� "� 4��E 
$�%  #!�K�E 4Q
 ��$b7/36 #N _	 4��L�N      &" \�K� #K���; .K��T H$K���

 �KK7<�"� �<�KK�  ��"� 
$KK�% ��KKO .  UKK�S� �KK� 
���� 
$KK�%
#'<G�KKS�m� ���KK,�CD 4Q �KK��D .6KK� )Reological

properties of stiff doughs(  a�KL`N �7��A ���	 .�E H
#N   U'K� .KMA 
�:�O H$��� 4Q     4"�� � 
�K! ���K'! �K��o	

#�! ��,�CD _<" H��� _	�L% .�O�N �� p���N �  q�K! _<"

$�% #N   ��K*�� r0�� s��7N #!�j�� .�,�D �� �� $���

 .MA .�6��#N  ��K%� )Ottman, 2000(.    
$K�% .K�6��
�KK�     �"�KK� �KK���N ��KKC�N eKK< $KK�S�	 .KK�L��T t�KK�"

u�CN �E�� 4�%$���  �$���$�     s<"�K� H�K7<�"� q�K! �� �
 � #`��N ��O��7��; H$�� UC; \�'�O�K�   �K�!Q  #:7Kj�

��"� . &"N �� �� 
���� 
$�% .�6�� �$��� _��8	 ��O��o7
�N�!�� #N �"�T ���67�" ���N V�! #b�," ��O #N $!��%  4"�	

H�KK!"� �&"$KK!" �KK� �7�S�KK7'O 4&� H H�KK!"� _�c	��KKA �"�KK7�N
c	��A ��*���	 4Q .K�6�� � _	�L% �"$�N H�!"� _�   4"VK�N �

 �7K���! ��*���	 4Q   ���K�" ��K� )Fabriai and Lintes, 
1988(.  

#KK��b 4&� H �v�KKN � ���KK� ��KKO���8N &" #KK'<.KK�E 
 #��<&�" .�6����� �!"� �� .�" � �jb�� h��8N 
�%�L�

��  �$� 4��� �7�S�7'O�    �KE�� �K�S�" ��K�<�N&Q ��   �$K��
� 
$�%� ���7j% ��P #N �"�T ���67�" ���N �"  � �O H���%

&" ��7��� ��Q H$��� �	h�� 4Q �"$�N    .K�$� 
$K�% 4Q �!"�
�$NQ    $KO"�D ��	h�K� ?&�" � .K�"� .  �&"$K!"  #7D"�K�'< �

 �!"� U'�  �� _K<" _�� � ���� �v�N �7�S�7'O 4&� ��  .6K,
    ��"� ��KE� .K*iN #K`D �`�"�)Hously et al., 1981( H

�!"� #��b 4&�   &" �K7�� �� .�" _'�N �$���� ��O38 
   H�KK'�S�b�� H$KK��� �7�S�KK7'O �� 
�%�KKL��4&�  #KK��b


$�%    �KA �K!"� �K� ��O   �K�85   
�%�KL��   VK�! �7�S�K7'O ��
#KKN  $KK��)Fabriai and Lintes, 1988 .( #KK��b 4&�

h��8N ��  I��7jN��� ��P.�	   �K�]! #`��N UN"�0 ��v�	
4"���   � ��K;Q HUC; �DQ _�:�� ��O UKN"�0    �K�]! #K0"�&

    �"�KT .K��� I�"�K	 #KN  ��K�% . ���"� � $K<� )Read and 
Warder, 1982(  4"��KK'�O � �KK%�"� �)Varga et al.,

2001 (�!�%"$E ��8S�`N #P   \<"VK;" �� �� $!�"� 4��! �"
#N ���V;" �7�S�7'O 4&� �"$�N �� .��� I�"�	 ���.

   �K!"� #K6�� .�,�CD _<�7��N �!"� _�c	��A �"�7�N
  �"�KT ��v�	 .�	 "� .MA .�6�� �� .�" � ��"�   UKN"�0 �K�

 #'�7!G)IT� (� N UN"�0�v�N #`��     $K�!�N �K�! � $K�� ��
   �K!"� 4$�K�� 4�N& �$N � I�"�	 HR�D .��P� 4"V�N H�N�

 ��"� #:7KKj�)Koc et al., 2000(.  _KK�	")Ottman, 
2000( H� �"$KK7T"  4"��KK'�O)Iqtedar et al., 2010 ( �

#<�KKw�  ��VKK�N �)Rezaii and Monzavi, 2000 ( ��
�KK!�%"$E ��KK�<�N&Q  �N _�KK� #KK6�N #:7KKj*�O �" �"�KK7

 �KK!"� _�c	��KKA�  � �KK!"� _�c	��KKA ��KK'L�0 H�KK!"� ��KK'L�0
 .�"��� xD��4G��7�!  ���K� ?�"V% "�  $K!" . K��   #L���KP

     ��K�'L�0 \<"VK;" �K<�P &" �K!"� _�c	��A ��'L�0 \<"V;"
#N �j�N �!"� _c�	��A $,�� �< � �!"�     ��KE� �K� #KS� ���%

       \<"VK;" 4�K'N" H���@KN .6K, �� _�K� #K6�N #:7j*�O
�'L�0   ���KO \<"VK;" �K<�P&" �!"� _�c	��A �    ���KN .6K,

.�" $<��	 )Rezaii and Monzavi, 2000(.  
 4�N&Q I�ba��� ��6S�� U����� I<$� )Sodium 

Dodesyl Sulphate ()SDS (KK��  .KK�E �:!�KK�! 4"�KK�0
 _	�L% 
�'�7�" _��8	)�O    H$K��� �7K��� a��� I�b �

� _	�L% 
�'�7�".�" �7�� (  � �K�S�" UKb"�N �� �KN�!�   ��KO
#KKN �"�KKT ���67KK�" ���KKN #b�KK,"  ��KK�%)Fabriai and 

Lintes, 1988; Kovacs et al.,1994( 
$0 �7*S" H  ��KE�
  a�K�� IK�b #:7j*�O SDS   _�c	��KA �"�K7�N �  �K!"� 

 � 4�7��" s��	4"��'�O   �$K� ?�"V%)Austran et al., 
1986 (���, �� �  I� 4Q �"$�N V�! #:7j*�O ��E�)44 
$,�� (#N $��� )Hanft and Wych, 1982.(

   \KK�� 
�KK:�O �� �KK��D .KKN���N �KKE�N _	�KKL%H 

�;  #KN 4Q �7�j�7�h" .S�b � ��<@A      �K� y�K7<��! �K� ��K�

#N n�D U'� � 
�; ���D   $KO�)Fabriai and Lintes, 
1988( . K� a�P�N _	�L% &" aQ u@b �� �� e�D _	�L% �

#N .�� �j<��N H$<Q ��*v �� �" "$�N �]! &"�	 _	�KL% � "�  ��
  �K!��! 4�K�N    #KN IO"�K; �KO   $K��)Fabriai and Lintes, 

1988(.  ��K� t��" _<" ��   4"��K'�O � zK�" )Kovacs et
al., 1994( H59       _	�KL% �"�K7�N _�K� #:7Kj*�O $K,��

�KK� #:7KKj*�O �KK'�S�b�� "� _�c	��KKA � a�KKP�N _	�KKL% _
 e�D � a�P�N95 ��� $,��$!��� ?�"V% "� H.
 _<" &" u$O KN&Q\<�     �K� #K6�� ���K,�CD #K���� H

 
���� 
$�% F�	�!GI�"�	 .�	    .K��� JKL7MN ��O ��K� .
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F�	�!G  ��O���67�" ���N #��<&�" �� O #	�N$�N ���0���N 
_<h O#%{<� &" 
���� 
$�% �� O #��L`N #6�� � #0"�& ��

��� �"���D��� $!".  
  

;�� � �	�% �'  
\<�N&Q  H�&����� �$'�!"� #�O�{A �0�VN �� ��:�!"�

 �� [KKT"� 4��6KK," #78�KK, 40 a�KK�E ��7N�KKL��  #KK���
 4��6KK,")  #<�KK�;"�oE |�KK0�32 �32   ��KKP � #S��KK�

 #<��;"�oE�23 �51  #T�K� (  
�K�!" K�$ .   &" �K0�VN q�K6	�"
 �<�� l`�1630 �7NH   �K� �!��S�� ��N� � #%$!��� _�:!��N

�	 ��	140 #L�N �7�S � 5/14 � �E�� t��KjL  #KN  $K��� .
�VN R�D .;��   ��O�K} n�KCMN 
�E �� #�� 
�S �04/1 
#7!�� �� 
�%  _�:!��N � �8'N �7N�7<$��"  4Q5/7 .�".  

��� +�P ���, �� \<�N&Q    �KS�T �� H�$K� ��D ��O
R�KKL� �� #;��KKC	 UKKN�� ��KKO �"�KK'	 ��KK� 
�KK�!" $KK� .
F�	�!G  ��KO Osta/Gata HDipper-6 � PI40100   �K� ��
#��<&�"  #	�N$�N ��O �0���N_<h �O  �"�"� 
���� 
$K�% �

      �K� ���K�N 4�Kg�O H#��KL`N #K6�� � #0"�& ���,�CD
� #'�D � ����   �K���N ��'L�0  $K� �7D��K���� � $K!H 

�� ���6	 U�S�  � #'<G�S�;��N ��<& ��O���,�CD  $K���H 
 q�6	�" �{<���<�� &" ���%�LE �"�� �  H�&"$!"��   ��K��	 4"��0

 #L,"$� �7;�%�]! ��$!. #0�; ����	  V�! ^�A .��� I�"�	
200 H275 H350 H425  �500  �� "� [KKKK��N�7N �� �@KKKK�

.;�%���E�	�� �7*S" H �� .<��$�N  ��O#O�:�<�N&QH   sK�;
#�<�N&Q ��O$b"� �!"� .�6�� I�"�	 �� p���N   ��KO200 H

350  �500   .K;�% �"�KT #��<&�" ���N [��N �7N �� �@� ) &"
�&"$!" �"�	 +�`� �<�� #6�� ���,�CD ���% �]! u�, I

$�(     I�"�K	 +�`K� _K<" t��" �� V�! ��!Q U�L�	 H�<V�	 �
$� 
��!".  

    UN�K� ��K� �KO � ��� #	�� ���, �� .��� ?��6 
  UK,"�; �� .��� J<��25  #7!�K�    ��KP � �K7N6   �K]!��

$� �7;�% . H\<�N&Q �"�E" U�N #P �� .�� &" U*T ���
��� \<Q . HR�D ���<�N&Q 
��!" &" zA��$b150�%�L�� 


 ��7'O ��  �K<�A #��! ���, �� ���" ���)  .K��� &" UK*T(  �
 R�� #��!)�T�� ~Lb�N ��  �L*�K� U<"�" �	 #O�  #KO� (  �K�

$� �;�w" R�D . �� ��!Q &"   �K	 R�KD I���7A � �6j; �"$�N
 ��030 #7!��    �K�	�	 �K� ��7N25  �264  #KL�N   �� 
�K%

 
�%�L����� ��� &"��O $�! ���67�" t�7A � �6j;.  

O�@� ��O������ ����O �� p���N �� ��K�<"    �K� �$K�
 �"�T #7�� ���,��"�   �K� ��!Q ��� �3  #7!�K�    R�KD �K7N

$� �$!���A . =<��	 �� .��21  �22  ��N 4��Q1379  
��!"
�� � .;�%23 4��Q $� ���0" �����Q _�S�" ��N .�����Q  ��O

 �KgO��% �"��7�" &" zA �$8�    t�K�"�� H�KO80  #KL�N   �K7N
&" ��M*	  t�� ��M*	 e7�	A .;�% ���, . �&��*N �"��

JL0 �� _�A &�O ��O  �T�� �Lb�N �� ���    ��KL�N �K� H#O�
� #����� ����;�	 �"VO �� e<� $NQ U�0.  

.�"���< ��"��� �&"$!" � �O  ��K�%   ��KP �� �� 
&h ��KO
I�! ��7N )����b .<�0� �� ( 
��!" .��� J<�� �� �� _�8N

.;�% .�&"$!" �"�� �% ��'L�0 ���!"� HN .b�Kj 5   [K��N�7N
�$KK!���T��  .KK�"��� ��KK��b .KK<�0� �KK� ��KK��O�  &" zKKA

   ��K'L�0 ���KE�� � #��'�N�D   �K� �K!"� #<�K�!   t�K�"12 
    $K� �*K���N .K��P� $K,�� )Gooding and Davies, 

1997(.  ���KKN ��:KK�<�N&Q �� VKK�! �KK!"� #KK6�� ���KK,�CD
.;�% �"�T #����:  

- _�c	��A �"�7�N �!"� :�� $,4G��7�!  �!"�  ���67K�" ��
?�� &" AACC �KK�  ����KK�12- 46 �&"$KK!"  $KK� ��KK�% 

)American Association of Cereal Chemists, 
AACC, 1983( .      eK�	�N�	" ��:7K�� ~L�K��� 4�KN&Q _K<"

  V�S�K!Q �$N H�"$L�1030  H�$m�K�     H#KN"� 
�KL0 ���K% ��
   .K;�% ���K, �&���K�� �$'�!"� .    �"$K�N _�K�8	 &" zKA

�7�!4G�  ��KA �"$�N H\<�N&Q ���N �!��! xS�Dc	  �K� ��Q _�
 _�c	��KKA �<�KKw _7;�KK% �KK]! ��7/5 )Ottman, 2000( 

$� �*���N.  
- e�D � a�P�N _	�L% :     �K� a�KP�N _	�KL% 4�KN&Q
 ?��AACC ��  �����10-38   $K� 
�K�!" )American 

Association of Cereal Chemists, AACC, 1983( .
 ?�� _KK<" ��25 ��Q 
�KK%  ��$KKb �15 #KKL�N  aQ �KK7N"� 

 #76� ���D �	 ����! p�LMN�� Q .��<$ ��   ��$Kb &" zA
12 ���T�  H��7j��S�L%  � e�7�h" .�,�D �� ���D &" �"

 #!�j��$!�N #T�� ..��P� #�`� L%S� ���  �L�K��   �K��A
 $K� �7;�% #N�!     K� �LK,�b 4&� H_<&�K	 &" zKA ��   4"�K�0

   .K�"���< a�KP�N _	�L% $K<��% .��!    �� �$KNQ .K�$� �K!
 UD"�Q ��N� �� 4�100   #7!�K� �KE��     �$KN �K� �"�K%24 
 .0���$!�'�D � �	 $.��P� &" ���0 _	�L% &" zA  _<&�	

��  .*v e�D _	�L% 4&� 4"��0���%.  
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- #��b 4&� :  Q $Kb"� �KO ��O�@�   UKD"� �� #K�<�N&
zA � �7M<� ��7�S e< Ó�$N �!"�7�" &"    �K�!Q 4&� H_<&�K	

�7�S�7'O �� 
�%�L�� �jb �� $� .�"���<.  
-  a��� I�bSDS :    � 4�7K��A ?�� �K� .6K, _<"

 4"��'�O���67�" ��&"  ��KL�N H�L� U�;�N��� �:!��! ��L�N
 � e�7�h $��"30    ��6S�K� U�K���� I<$� 
�%)SDS( 

�&"$!" %��� $� )Axford and Redmon, 1979(.  
 ��"� ���KKNQ UKK�L�	 � �KK<V�	 .KK�E 
�KK! &" �KKO  �"VKK;"

��	���N�� )SAS ($� ���67�" . #K�8N ���, ��   4��K� �"�
#�<�N&Q ��O����	 �v" V�!_�:!��N �j<��N .�E H  4�N&Q H�O

#�8N ���6	 UT"$b  �"�)LSD (  ��K�7b" l`� ��5   $K,��
.;�% �"�T ���67�" ���N .� V�! ��6, _�� Ô��� #:7j*�O �


�! �L���  �"V;"SAS $� �*���N.  
  

<�� � =*�#�  
1- 	� ��8",? ��  

#�8N ���6	 H^<�7!  ��"�)P<0.01 (F�	�!G _�� "�   ��KO
    #KN 4�K�! �K!"� ��K'L�0 �]! &" JL7MN  $KO� )  ��$KE1 .(

 F�	�!GOsta/Gata  ��4422   _<�7K��� ��7'O �� 
�%�L��
!G �� .*j! "� ��'L�0 FK�	�   ��KOPI40100  �Dipper-6 

��� $�S�	 )  ��$KE2 .(      sK��	 �$K� 
�K�!" \<�KN&Q �K*P
_KKK<�&  4�KKKjb" � ���KKK�Q ��"& )Zarrinabadi and 

Ehsanzadeh, 2004(     �"$K8	 � [K��N�7N �� �L*�K� �"$8	
 F�	�!G �� �L*�� �� �!"�Osta/Gata  �Dipper-6   y�K*<��	

�" ��"�� .)  ��$Kb335   �L*�K�  � [K��N�7N ��37   �� �K!"�
�L*��( � ��	�� 11 �$,�� ��'L�0   FK�	�!GOsta/Gata 

 F�	�!G ��Dipper-6   K!"��"VO 4&� �K� p���N�  �	h�K� )  �K�
 ��	�	41  �35 
�%( #N $��� . F�	�!GPI40100  �K�L0� I

 h�� ��� l`� xD�� $�S�	)9/3 (   �K!"� ��K'L�0 .j!"�7!
    y�	$K�0 �K� $K�� $�S�	 #<h�� p�K��N  K��   ��K:S"�!N  �K���

x�CM	     $K��� FK�	�!G _K<" �� �V7�K��7; �"�N .  � �K%�"�
 4"��'�O)Varga et al., 2001(    _�K� �K� $!�"� 4��! V�!

�KK7<�"�   ���KK6	 �KK!"� ��KK'L�0 $KK�S�	 �KK]! &" JKKL7MN ��KKO
#�8N ��"� ��E� ��"� .I�"�	 \<"V;"   eK< ���7b" l`� ��

   .K�"� #KA �� "� �K!"� ��'L�0 \<"V;" H$,�� )  ��$KE2 .(
�"�	  ��$Kb �� ��" I3335     � _<�K7�� H��K7'O �� 
�%�KL��

 ��$b �� 
��� I�"�	3988     _<�7K��� ��K7'O �� 
�%�KL��
��� "�"� "� �!"� ��'L�0 ) ��$E2 .( �!"� ��'L�0 ���6	 �7*S"

I�"�	 ��   #K�8N ���KNQ �]! &" I��A � 
��� ��O  ��K*! �"� .

�� #N �]! $�0 U�S� $��� "�	 �� �!"� ��'L�0 ���6	I�  ��O
 [��N�7N �� �L*�� �"$8	 HJL7MN )255  ��" I�"�	 �� �L*��

 �360 
��� I�"�	 �� �L*�� (     \<"VK;" �K� �K� "�K H$���
�� ��D" �VE �	�� I�"�	 #�8N ��P   � ���K� "$�A \<"V;" ��"�

 ��D �� ��'L�0 �:<� �VE �� �� .*j! "� �"���o	 _<�7���
  .K�" �K7;�% (Zarrinabadi and Ehsanzadeh, 2004). 

�7KK��� ~KK!"� �"$KK8	 )38 �L*�KK� �� �KK!"�(  4&� ��KK`���O �
�	h�� ~!"��"VO )32 
�%( I�"�	 ��  IK� ��O     .Kj!"�7! H�K	��

 "� l`� $b"� �� �7�� ~L*�� �"$8	 &" #��! ��'L�0 \O��
  $K�� 4"�K*E )Zarrinabadi and Ehsanzadeh, 2004(. 

   4"��K'�O � �KL�)Blue et al., 1990 ( � 4�K�!"�   �K� $K!
 $b"� �� �L*�� �"$8	 \<"V;" �<�P &" H.��� I�"�	 \<"V;"

   �K!"� ��K'L�0 \<"V;" r0�� l`� $K<��% . �K'�� )Baker,
1982 (I�"�	 �� �� ��� ?�"V% V�!  \<"V;" Hh�� ���j� ��O

    _K<" �� �K!"� ��K'L�0 � ���*! #`D ���, �� �!"� ��'L�0
��� ���, �� s<"�� #N "$�A \<"V;" #`D $��.  

2- �,@2 (.�  
 #KK�8N ���KK6	  ��"�)P<0.01(  4&� _�KK� �7�S�KK7'O

FKK�	�!G    $KK� �$O�KK�N #KK���� ���KKN ��KKO) ��$KKE1 .(
FKK�	�!G  ��KKOOsta/Gata  �Dipper-6  �� #KK!&� �� �KKO
 ��$KKb83  4&� �KK'�S�b�� $�7KK�"� �7�S�KK7'O �� 
�%�KKL��

 FKK�	�!G �7�S�KK7'OPI40100  ��$KKb5/79  ��KK� 
�%�KKL��
) ��$E2 .( F�	�!GPI40100    �"VKO 4&� _7K�"� I��K�L0 H

�!"�  �"VO 4&� �K�"�� y�*<��	 �� h��   FK�	�!G �K!"�Dipper-6 
�!"� .�" j! ��O �$K���� y�7*   ��K� $K�S�	 �" . K��  ��KP#L� 

�!"� H$���� �$���� �� #<�O    
��K��$!Q �K� t�*� .*j!
�	h�� ��!Q e*� #!&� �]! &" _<"����� H.�"  �K	 )Gooding

and Davies, 1997 (.�" �7�� ��!Q #��b 4&� � .  #KS�
 F�	�!GDipper-6�!"� H    #%$K���� 4�$K� � �A y�N�� ��O

 �� ���� $�S�	��.<��! "� ��	h�� �7�S�7'O 4&�  �"� 4�K�!. 
���"� � $KK<� )Read and Warder, 1982(  � �KK%�"� �

 4"��'�O)Varga et al., 2001(  $K!�"� 4��! V�!  �K�  4&�
KK7<�"� �� �7�S�KK7'O�  ���KK67N y�N�KK� JKKL7MN ��KKO� ���KK� 

�7<�"� �!"� �� #<�O     ���K� $K�S�	 �$K���� ��KO   4&� &" $K!"
$!��� �"���D�� ��7�� �7�S�7'O.   
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I�"�	 _�� #�8N ���6	 H.��� JL7MN ��O  �]! &" ��"�
 .�"� ��E� �7�S�7'O 4&�) ��$E1 .(   �K� I�"�K	 \<"V;" ��
  H$K� ���V;" �7�S�7'O 4&� K��     4&� �K� ��" I�"�K	 �K'<��P

 �� ��"�� �7�S�7'O6/81  �K	 � _<�7�� 
�%�L��   �K� I��KA I�"
6/82    $�7KKK�"� "� �7�S�KKK7'O 4&� _<�7KKK��� H
�%�KKKL��
)��$KKE2 .(���"� � $KK<� )Read and Warder, 1982 (

  &" I�"�K	 \<"V;" �� �� $!�"� 4��!20   �K�60   �� 
�%�KL��
 ��$b H��7'O5/4       
$K�% �K!"� �7�S�K7'O 4&� �K� 
�%�KL��

#N ���V;" 
����  ��K� .   4"��K'�O � �K%�"�)Varga et al.,
2001(H $�7;�< .�� ���N& _<" �� #����N ^<�7! �� V�!.  

\�'�O��     �7�S�K7'O 4&� �K� ���v�K	 HI�"�	 � F�	�!G
  .K�"$!)  ��$KE1(  4"��K'�O � �K%�"� H )Varga et al.,

2001 (���7! _�� V�! ���� ?�"V% "� �" $!".  
 �!"� ��'L�0 �� �7�S�7'O 4&�)**83/0 =r (  #:7Kj*�O

 #KK�8N � .KK*iN � ��"� �"� 4�KK�! ") ��$KKE3(H  FKK�	�!G
PI40100 �� �!"� $�S�	 e�� ��O �$���� � �	 H  ��K'L�0

 _�<�KA  �K	"� �      �K:<� FK�	�!G �� �K� .*Kj!  �K!"� �K�   ��KO
.���   �KE�	�� H.�"� $!��� $�S�	 ��	h�� ��O��'L�0 � �	

      �7�S�K7'O 4&� �K� �K!"� U'K� #7D"�K�'< � �&"$!" ��v�	 ��
)Hously et al., 1981 ( _�KK� .KK*iN #:7KKj*�O 4&�

�7�S�7'O �  ��'L�0$�� #N �]�� #�`�N. 4"��'�O � Ö��
)Roth et al., 1984 (    4&� _�K� .K*iN #:7Kj*�O �� V�!

���� ����" �!"� ��'L�0 � �7�S�7'O $!".  
3- ��	� -�B
��4 &	�#�%  

F�	�!G _�� #�8N ���6	 HJL7MN ��O  ��"���   �"�K7�N
   $K� �$O�K�N _�c	��A)  ��$KE1( .  FK�	�!GPI40100   �K�

1/17   4Q &" zKKA � _<�7KK��� H_�c	��KKA $KK,�� FKK�	�!G 
Osta/Gata  ��7/15  F�	�!G � $,��Dipper-6   �K�2/15 

 $!��� $�S�	 "� ��7�� _�c	��A H$,��) ��$E2 .(  FK�	�!G
PI40100�� H  U�S���<& #�<�� $�� )q�6	�"131#7!��   �K7N

  ��KKK� l`KKK� xD�KKK� �9/3( )Zarinabadi and 
Ehsanzadeh, 2004(H _�<�KKKA ��KKK'L�0 � �KKK!"�  ��KKKO

�$����  $�S�	 �"���  _�c	��KA �� H 7*Kj!y�    �K�!Q �� #<h�K�
$� ���D× .�!"� t�*� 
$�%  ��$b ��14  �!"� 4&� $,��

#N UN�� "�  �"�"� ���19   .K�" _�c	��KA $,�� .  _<"���K��
�!"�   
��K��$!Q �� t�*� .*j! �� �$���� ��O  ��	h�K�

$!�"� ,��   �K!"� �� _�c	��KA ��7K��� $  !Q    "$K�A [K��	 �K�
#N  $��)Fabriai and Lintes, 1988( .  _K�	" \<�N&Q ��

)Ottman, 2000(   FK�	�!G _�c	��KA   &" �KO5/11  �K	 6/13 

4"��'�O � R�� \<�N&Q �� � $,�� )Koc et al., 2000( 
 &"7/11  �	3/13 .�" ���� ���67N $,��.  

_�c	��A �"�7�N  �K!"�  " l`K� ��    H$K,�� eK< ��K�7b
��v�	 .�	  �"�T .��� I�"�	.;�% ) ��$E1( �   \<"VK;" ��

 I�"�	4Q �"$�N .;�< \O�� )��$E2 .(  �K� ��" I�"�	8/16 
I�"�	 � _<�7��� $,��  �� ��	�	 �� I��A � 
�� ��O9/15 

 �4/15 �*	� �� _�c	��A $,��  #S� H$�7;�% �"�T �$8� ��O
�NQ �]! &" ��D" I�"�	 �� ���6	#�8N �� ��*! �"� . �K�  �KE�	 

  �K!"� _�c	��A � �!"� ��'L�0 _�� #6�N #:7j*�O ��E� ��
)Rezaii and Monzavi, 2000(     �K� HI�"�K	 \<"VK;" �K� H

 ���V;" �!"� ��'L�0#N  ���  �K�	�	 _K<" �� ��H   �� \O�K�
.�" ��E�	 U��T �!"� _�c	��A .V�! ���7b" _<"   ��"� ��KE�

I�"�	 �� �� _�<�A ��O  ���7�� #��7�� U�S�  �K�  4G��K7�! 
R�D �� ��E�N "$�A [��	 �!"� �� ��7��� _�c	��A H� $K� .
4"��'�O � �7L% )Geleta et al., 2002( V�! �� $!�"� 4��! 

��  I�"�	 \<"V;" &"�!"� _�c	��A �7��� #N ���.  
 .��� I�"�	 �� F�	�!G U���7N �v"�"�7�N ��  _�c	��KA 

 �!"���*! �"� #�8N )��$E 2(    IKO �$K�O� 4�K�! ��   $K!��
4���      FK�	�!G �K�L� �K!"� _�c	��KA �"�K7�N \O��    �K� �KO

��� .��� I�"�	 \<"V;". �7;�<  �w�b \<�N&Q ��D" ��O   �K�
 _KK�	" ��KK8S�`N ^<�KK7! )Ottman, 2000( KK��� ��� � R

4"��'�O)Koshnak et al., 1999(  .���`N��"�.  
   �K!"� ��K'L�0 �K� _�c	��A $,�� )**63/0-=r (H  4&� �

�7�S�7'O )**65/0- =r(  #K�8N � #K6�N #:7j*�O H  "� ��"�
 �"� 4��!) ��$E3 .( �'�<��!Q &"    H�K!"� ��K'L�0 \<"VK;" ��

  \<"VK;" �� �:<� #;�P &" � ���� "$�A \<"V;" �7�S�7'O 4&�
        H.K�" �K7;�< \O�K� �K!"� _�c	��KA $K,�� H�K!"� ��'L�0

   N � �7�S�K7'O 4&� _�K� #K6�N #:7j*�O _<"�����  �"�K7�
     #KN �K]�� #K�`�N �K!"� _c�	��KA  $K�� .  ��VKK�N � #m�Kw�

)Rezaii and Monzavi, 2000(  _�� #6�N #:7j*�O ��
   ���K� ���K�" �K!"� _�c	��A $,�� � �!"���'L�0  $K!" .  � �K7L%

4"��'�O )Geleta et al., 2002 (V�!  _�� #6�N #:7j*�O
���� ?�"V% "� �7�S�7'O 4&� � _�c	��A $,�� $!".  

4- ,?��8" ��	� -�B
��4  
��"� U�L�	 � �<V�	 F�	�!G _�� H�"� 4��! �O   �K]! &" �O

  #K�8N ���K6	 �!"� _�c	��A ��'L�0    ��K�7b" l`K��� ��"�
 ��"� ��E� $,�� e<) ��$E1 .(F�	�!G   ��KOOsta/Gata 

 �Dipper-6  _�:!�KKK�N �KKK� �KKK�	�	 �KKK�7/278  �5/265 
   "� _�c	��KA ��K'L�0 _<�7K��� ��7'O �� 
�%�L��  "�"� "� �K!
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 F�	�!G � $!���PI40100     _�c	��KA �h�K� $K,�� ��E� ��
  �K!"� _�c	��A ��'L�0 _<�7�� _�<�A ��'L�0 U�S� �� H�!"�

)8/153 ��7'O �� 
�%�L�� (�"� 4��! "� .F�	�!G �7*S"   ��KO
Osta/Gata  �Dipper-6   _K<" H�!"� �h�� ��'L�0 �`�"��

   $K� �$O�K�N �K�!Q �� _�c	��A ��'L�0 .�   ��VK�N � #<�Kw
)Rezaii and Monzavi, 2000 (  _�K� �� $!���� ?�"V%

F�	�!G  #K�8N ���6	 4��<" \<�N&Q ���N JL7MN ��O  ��"�
 ��"� ��KE� .  �"$K7T" 4"��K'�O � )Ightedar et al., 2010 (

 #����N ^<�7! �� V�!$�7;�< .�� ���N& _<" ��.  
 \<"V;" r0�� $,�� e< ���7b" l`� �� I�"�	 \<"V;"

0 ��7'O �� �!"� _�c	��A ��'L�$� )  ��$KE1( K� H�  ���KP 
 I�"�	 ��500      �K� [K��N �K7N �� �@K�9/258   �� 
�%�KL��

 I�"�	 � ��7'O200  �� [��N�7N �� �@�8/202   �� 
�%�KL��
�� ��7'O  "� �!"� _�c	��A ��'L�0 _<�7�� � _<�7��� ��	�	

"�"�  $!���) ��$E2 .(   :7Kj*�O �K!"� ��K'L�0 �� ��!Q &" #
 #<h�� .*iN)**97/0 = r (    4�K�! �K!"� _�c	��KA ��'L�0 ��

\<"V;" _<"����� H��"�  #K�8N �"�     �K!"� _�c	��KA ��K'L�0  �K�
I�"�	 \<"V;"  .K�" #�`�N y�N�� .    \<"VK;" H�K:<� #	��K*8�

     .K�" �K!"� ��K'L�0 \<"VK;" ��KL8N �!"� _�c	��A ��'L�0 .
 4"��'�O � R�����)Koshnak et al., 1999 (! V�!  4�K�

  _�c	��KA ��'L�0 4"V�N �� .��� I�"�	 \<"V;" �� �� $!�"�
� �!"�� #�8N ��P   ��K� #KN ���V;" ��"� .   _�c	��KA ��K'L�0

      "� #<h�K� #K6�N #:7Kj*�O �K!"� _�c	��KA �"�7�N �� �!"�
 �"� 4��!)**8/0- =r (� _<" ���    #K6�N #:7Kj*�O �`�"�

 �!"� _�c	��A �"�7�N � �!"� ��'L�0 _�� h��)**63/0- =r( 
 $K� ��"� l�w�	 #6�N #:7j*�O _<" U<h� y�*T �� .�" .

  �"$K7T"  4"��K'�O �)Ightedar et al., 2010 (  #:7Kj*�O
 �!"� ��'L�0 �� �!"� _�c	��A #6�N)**77/0-  =r ( ��'L�0 �

 �!"� _�c	��A)**55/0- =r (   .K*iN #:7Kj*�O _��g�O �
 �!"� _�c	��A ��'L�0 � �!"� ��'L�0)**95/0 =r ( ?�"V% "�

$!" ����.  
5 -  E��� �@2SDS

#�8N ���6	 F�	�!G _�� ��"�  I�b �]! &" JL7MN ��O
 a���SDS $�! �$O��N ) ��$E1(H  _<" ����b   FK�	�!G

PI40100  �KKK�9/36 #KKKL�N  FKKK�	�!G � _<�7KKK��� �KKK7�S  
 Dipper-6  ��36 #L�N  F�	�!G � �7�SOsta/Gata  ��7/35 

#L�N    b �K7�� �<��K�N H�K7�S   a�K�� IK�SDS    ��KD �K� "�
 $!�"� n�C7D") ��$E2 .(    a�K�� IK�b yh�K�8NSDS  �

_�c	��A        $K!�"� #K'<�V! �K`�"� IKO �K�)Kovacs et al.,

1995(  yh��7b" H$��� �7�"� ��	h�� _�c	��A �� #��	�!G �
   ��K� $KO"�D �7K��� V�! 4Q a��� I�b .    UK�S� _�K�O �K�

 F�	�!GPI40100  _�c	��A _7�"� �� V�!  a�K�� I�b Hh��
SDS .�" �7��� �:<� F�	�!G �� �� .*j! V�! 4Q.  

 a��� I�bSDS    �"�KT VK�! .K��� I�"�	 ��v�	 .�	 H
 .;�:!) ��$E1 .(      a�K�� IK�b _<�7K��� ��KE� _K<" ��

SDS  ��" I�"�KK	 ��)8/37 #KKL�N �KK7�S ( �� 4Q _<�KK7�� �
 I��A I�"�	)3/34 #L�N �7�S (� � $NQ .��) ��$E2.(  

,�b ^<�7!#:7j*�O &" U  4��! �VE ��O�"�   IK�b ��
 a���SDS  Ø�O ��e<    #K�8N #:7Kj*�O ��6K, &"  ��"�
 ��"$KK!) ��$KKE3( H4"��KK'�O � 4�7KK��"   
$KK0 _KK<" VKK�!

$!" ���� ?�"V% "� #:7j*�O )Austran et al., 1986(.  
6- GH� -
�"� � E�I�% -
�"� (.�  

 ���KK6	 eKK�D _	�KKL% � a�KKP�N _	�KKL% 4&� �KK]! &"
#�8N "� ��)P<0.01 (F�	�!G _��  JL7MN ��O$� �$O��N 

) ��$E1( . F�	�!GPI40100    �K� �K�	�	 ��3/45  �4/17 
� _<�7��� F�	�!G Osta/Gata   �K�2/30  �1/12   _<�K7��

    eK�D � a�KP�N _	�KL% �"$�N"�"� "�   $K!���)  ��$KE2 .(
q�! �� ���% �!"� �� _	�L% [��	 ��"� #:7j� 4Q F�	�!G . &"

��!Q  K7�N ��       �K`�"� IKO �K� _	�KL% 4"VK�N � _�c	��KA �"�
   $K!�"� #K'<�V!)Panzzo et al., 2001(   �"$K�N _<"���K�� H

 F�	�!G �� _	�L% �h��PI40100    ��KE� �K� $K,��   �h�K�
#N �]�� #�`�N H_�c	��A $�� . 4"��'�O � �V!�A)Panzzo

et al., 2001(  H��KD ��K8S�`N #P V�! H   #K�8N ���K6	  �"�
% �"$�N �� 
�T�"���� ?�"V% "� _	�L $!".  

.�	 $,�� ^�A ���7b" l`� �� a�P�N _	�L%   ��v�K	
�� H.;�% �"�T .��� I�"�	     _	�KL% 4&� �K� I�"�K	 �K'�S�b

 e�D  ��v�K	  #K�8N  .K�"$! ��"� ) ��$KE 1 .(   \<"VK;" �K�
  _	�KL% �"$�N &" H_�c	��A �"�7�N ����N �$!�� #P HI�"�	

�7��� e�D � a�P�N $� K� H�   �7K��� �K'<��P  4"VK�N _<
  �$O�K�N I��A I�"�	 �� 4Q _<�7�� � ��" I�"�	 �� _	�L%

$� )  ��$KE2( .      ���Kj� �K`�"� _	�KL% �"$K�N H�K'�<��!Q &"
 ��"� _�c	��A �"�7�N �� #'<�V!)Panzzo et al., 2001( H

#N _<"�����  �"���o	 �� "� _	�L% 4&� �"���o	 4"�	  ��K7�N
�"� s�� _�c	��A.  � F�	�!G U���7N �v"  4&� �K� .��� I�"�	

#� e�D � a�P�N _	�L%  ��� ��v�	) ��$E1.(  
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E��$ 3- "�w<#:7j*�O � ���� _�� �� 
���� 
$�% F�	�!G �� #6�� ��6,^�A .��� I�"�	  
Tabele 3. Correltion coefficients between quality attributes of three durum wheat genotypes under five seeding rates

Studied traits �8S�`N ���N ��6, 1 2 3 4 5 6 7

1. Grain yield 1- ��'L�0 �!"� 1       

2. Test weight 2- 4&� �7�S�7'O 0.83** 1      

3. Grain protein content 3- �"�7�N �!"� _�c	��A (-0.63** (-0.65** 1     

4. Grain protein yield 4- ��'L�0 �!"� _�c	��A 0.97** 0.79** (-0.8** 1    

5. SDS sedimentation volume 5- I�b  a���SDS -0.15ns -0.28ns 0.3ns -0.12ns 1   

6. Wet gluten 6- _	�L% a�P�N  (-0.75** (-0.46** 0.28ns (-0.72** 0.04ns 1  

7. Dry gluten 7- _	�L% e�D  (-0.65** (-0.39** 0.22ns (-0.63** 0.06ns 0.95** 1 
 ns H*  �** : ��	�	 ��#�8N ��� � �"�#�8N  ���7b" l`� �� �"�5%  �1 .%

ns , * and **: Not-significant and significant at 5% and 1% probability levels, respectively.  
  

 � .*iN #:7j*�O e�D _	�L% � a�P�N _	�L% 4&�
#�8N  ��"�)**95/0=r (  $K!�"� 4�K�! IO �� "� . KA  �K� _�c	��

 a�P�N _	�L%)**47/0 =r ( e�D _	�L% �� �)*36/0 =r (
� .*iN #:7j*�O #�8N   �K� ^<�7! _<" �� H�"� 4��! "� ��"�

     4"��K'�O � z�"��K� ��K8S�`N ^<�K7!)Kovacs et al.,
1994(  ��"� .K���`N y�N�� .     �K� eK�D � a�KP�N _	�KL%

#�8N � #6�N #:7j*�O �7�S�7'O 4&� � �!"� ��'L�0 � ��"
�"� 4��! "� $K! )  ��$KE3 (     �K`�"� �K� �KE�	 �K� �K�   �K� �"

 �KK�D" #:7KKj*�O H��"� ��6KK, _KK<" �KK� _�c	��KKA �"�KK7�N
� #�`�N� #N �]! $��.  

  
�@�#� &���  

     UK���7N �Kv" �K� �"� 4�K�! \O�{A _<" &" U,�b ^<�7!
�&"$!" ��6, &" e< Ø�O �� �	�� I�"�	 � F�	�!G _��  ��K�%

#�8N �$� �N" H��*! �"� #K�8N I�"�	 �v" V�! � F�	�!G �v" �"�

��� .#L� ��P �� �� ^<�7! �� �E�	 ��  �$KNQ .�� H   �K �K%"
 F�	�!GPI40100    a�KL`N #K6�� ���K,�CD  "�"� "� ��K	

���H  #S� 4� ��'L�0 �� .*j! 4Q�:<� F�	�!G  �KO   ���Kj�
 _�<�A�����	�	 _<" �� H  F�	�!GOsta/Gata ��  &"��'L�0 

�!"� �	h��  �� ��b _�0 ����,�CD  #6��  y�7*Kj! ��KL`N# 
��� �"���D��H  .�E  ����K��A #L��'	 ���<�N&Q #KN  ��K� .
H4Q �� ���0  4� 
��� I�"�	 ��)425  [K��N �7N �� �@� (

�!"� ��'L�0 _<�7���  ��	�!GF� �O�8S�`N ���N � ��  .��
$NQH _<" &" ��\<�N&QO�� <�� �$8�$   �$K� ��K< I�"�	 ��b 

s<"�� ��  #<"�O � aQ ��`�NN V���7$!��.  
  

�	3J��K�&  
 #78�KK, ��:KK�!"� sKK��	 �KK���	 _KK<" �"�KKE" �KK�<VO

.�" �$� _�N�	 4��6,".  
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Abstract

To evaluate quality attributes of three durum wheat genotypes, Osta/Gata, Dipper-6 and PI40100, 
under five seed densities, 200, 275, 350, 425 and 500 seed.m-2 , a spilt plots experiment in randomized 
complete block design with four replications was carried out in research farm of Isfahan University of 
Technology. Genotypes were considered in main-plots and seed densities in sub-plots. Results 
indicated that the genotypes had significant diffrences for grain yeild and quality attributes except for 
SDS sedimentation volume. Osta/Gata and PI40100 genotypes had the highest and lowest grain yeild, 
protein yeild and test weight, respectively, but the highest values of protein content and wet and dry 
gluten were observed in PI40100 and the lowest values in Osta/Gata and Dipper-6 genotypes. Results 
of correlation coefficients showed that there were the positive significant correlations among the grain 
yeild, protein yeild and test weight, while the negative significant correlations were observed between 
the grain yeild, protein yeild and test weight with grain protein contant and dry gluten weight. Results 
from this stuidy indicated that increasing plant desity increases the grain yeild, protein yeild and 
hectoliter weight and decreases grain protein contant and wet and dry gluten weight.  
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