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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,".  

  

References
American Association of Cereal Chemists (AACC). 1983. Compailed and published by the 

approved methods committee. USA.
Austran, J. C., Abecassis, J. and Feillet, P. 1986. Statistical evalution of different technological and 

biochemical tests for quality assessment in durum wheat. Cereal Chemistry 63: 390 - 394. 
Axford, D. W. E., McDermott, E. E. and Redmon, D. E. 1979.  Note on the sodium dodecyl sulfate 

test of bread making quality: Comparison with pelshenke and zeleny tests. Cereal Chemistry 62: 
545 - 553.



124                          �<$T _<�&4�jb" � ����Q��"& :I�"�	 .�	 
���� 
$�% F�	�!G �� #6�� ���,�CD #���� ��O .��� JL7MN

Baker, R. J., 1982. Effect of seeding rate on grain yield, straw yield and harvest index of eight spring 
wheat cultivars. Canadian Jornal of Plant Science 62:285-291. 

Blue, E. N., Mason, S. C. and Sander, D. H., 1990. Influence of planting date, seeding rate, and 
phosphorus rate on wheat yield. Agronomy Journal 82:762-768. 

Fabriai, G. and Lintes, C., 1988. Durum Wheat: Chemistry and Technology. American Association 
of Cereal Chemists, Inc. 332 p.  

Geleta, B., M. A., Baenziger, P. S., Nelson, L. A., Baltenesperger, D. D., Eskridge, K. M., 
Shipman, M. J. and Shelton, D. R. 2002. Seeding rate and genotype effect on agronomic 
performance and end-use quality of winter wheat. Crop Science 42:827–832. 

Gooding, M. J. and Davies, V. P. 1997. Wheat production and utilization, systems, quality and the 
enviroment. CAB International. 344 p. 

Hanft, J. M. and Wych, R. D. 1982. Visual indicators of physiological maturity of hard red spring 
wheat. Crop Science 29: 631- 635. 

Hously, T. L., Kirleis, A. W., Ohm, H. W. and Patternson, F. L. 1981. An evaluation of seed 
growth in soft red winter wheat. Canadian Journal of Plant Science 61: 525- 535. 

Iqtedar, H., Khan, M. A. and Khan, H., 2010. Effect of seed raates on the agro-physiological traits 
of wheat. Sarhad Journal of Agriculture 26 (2): 169 - 176. 

Koc, M., Barutcular, C. and Zencirci, N. 2000. Grain protein and grain yield of durum wheats from 
South-Eastern Anatolia, Turkey. Australian Journal of Agricultural Research 51: 665 - 671. 

Koshnak, G. Jakson, G., Thaut, R. and Miller, J. 1999. Effect of seeding rate and nitrogen on yield 
and quality of spring wheat and durum. http://www.sarc.montana.edu/mwbc/documents/mwbc/
2000/swdu00.pdf.

Kovacs, M. I. P., Dahlke, G. and Noll, J. S. 1994. Gluten viscoelasticity its usefulness in the 
Canadian durum wheat breeding program. Journal of Cereal Science 19: 251 - 257. 

Kovacs, M. I. P., Howes, N. K., Leisle, D. and  Zawistowski, J. 1995. Effect of two different low 
molucular weight glutenin subunits on durum wheat pasta quality parameters. Cereal Chemistry
72: 85 - 87. 

Ottman, M. J. 2000. Seeding rate effects on durum grain protein concentration. 
http://ag.Arizona.edu/Pubs/Crops/az1185a.pdf.

Panzzo, J. F., Eagles, H. A. and Wootton, M. 2001. Change in protein composition during grain 
development in wheat. Australian Journal of Agricultural Research 52: 485 - 493. 

Read, D. W. L. and Warder, F. G. 1982. Wheat and barley responses to rates of seeding and 
fertilizer in South-Western Saskatchewan. Agronomy Journal 74: 33-36. 

Rezaii, A. and Monzavi, K. R. B. 2000. Phenotypic correlations of seed protein percentage with 
some another attributes in winter wheat (Triticum astivum L.). Documents and Statistics Center of 
Central Library of Isfahan University Of Technology. (In Persian).  

Roth, G. W., Marshall, H. G., Hatley, O. E. and Hill, R. R. 1984. Effect of management practices 
on grain yield, test weight, and lodging of soft red winter wheat. Agronomy Journal 76:  
379 - 382.

Varga, B., Svecnjak, I. and Pospisil, A. 2001. Winter wheat cultivar performance as affected by 
production systems in Croatia. Agronomy Journal 93: 961 - 966. 

Zarrinabadi , A. and Ehsanzadeh, P. 2004. Growth, grain yield and components of three durum 
wheat genotypes with different plant densities in Isfahan. Journal of Science and Technology of 
Agriculture and Natural Resources 7 (4): 129-141. (In Persian). 



125                                                                                                   Cereal Research, Vol. 4, No. 2, 2014 (115-125)

EEvvaalluuaattiinngg qquuaalliittyy aattttrriibbuutteess ooff tthhrreeee dduurruumm wwhheeaatt ggeennoottyyppeess uunnddeerr
ddiiffffeerreenntt ppllaanntt ddeennssiittiieess iinn IIssffaahhaann

Iman Ghodyeh Zarinabadi1 and Parviz Ehsanzadeh2* 

1 and 2. Former Graduate Student and Assoc. Prof., respectively, Dept. of Agronomy and Plant 
Breeding, College of Agriculture, Isfahan University of Technology, Iran 

(Received: February 10, 2014- Accepted: June 16, 2014)
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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