
����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 ! ��")$(/�	&� '()* 

��� 

+�,�-. �� �/ 
"01" � 2-"� �34� � ��	���" 56, �7
8 
	�3�9:, �" ;< �4�= >
, ?8��� 

��6��	�" @3A�17 6� � 
3�B-� 
7& C"7����-"36'

�7�4D 

�" �4� �4�= >
,�&� E�3, 5�" ��"�� �	�	�8 �34� � �7

� ��76� ?�"�� .2�C	G� ��H
� 2�3�9:, � �3I4� � 3I� �4�I= >
, � 2I-"

 �� �/ 
"01"J2��0� >�	��/ ����� �7
8 +�,�-. K� � �	- �7
8 +�,�-. 
"��"�� �	� ��)(L'()M �	IB-" �"3�I! �	N1	� 2OG
� �� 

7! .�" ;< �4�= >
, � $��G� �P���� QG� �� 	� �� �" "71 ���	R, ?�	� S��� T3� �� UC	V �� >�	��/ E�"?8��� �"34, 2� 	� 

7! "31" � �W"3�.�" ;< �4�= >
, ?8��� +�,�-. ��	 , �� �/ 
"01" � 2-"� �34� � >�	� U�� 	�7I��38 .�� X	AIY E�N-	I��

 >�	� �4�= >
, Z�"3!�
�� �"� 5�	� )[%≤p(@��1� E�" 	� @�I�3� 3IP� �� 2��
� � 2��
� �� K��
� �"7�, >�	� �I
�� �"� ��I�- .

2-"� �"0� ��� � 2��
� �� 2-"� �"7�, >�	�@��� �4�= >
, Z�"3! �� 2-"� �34� � 5�" ��Y" 5�� .2I-"� �34� � E�3P��� 3&8 +�,�-.

)]']J �	P4� �� �38���� (�3� 7�C�, �4�= >
, Z�"3! �� "�@���C	W 2�2-"� �34� � E�3P��� $��G� Z�"3! �� )**^] �� �38�I��� 

�	P4� (�"_- K�- +�,�-. �"2�5�� 7�/ .5��	`W a=	! b	�"3� >
, 2� @+�,�-. � 5!7��� 
	�Boholh-15 � E�3IP � UI�,3, 2I� 

7-�"� ��3� ��= �" "� >
, 2� 5��	`W E�3P��� .2�0B,���NP`� �4�I= >
, Z�"3! �� 2� �"� �	�- �/ 
"01" 	� 2-"� �34� � @�"7I�, 

��3� 3P� �� 2��
�)^['/c=r(K�.�C��� �34� � �)^c^/c=r(E�3,e	����NP`� "� 7I-�"� 2-"� �34� � 	�)[%≤p(@���C	IW 2I� �� 

$��G� Z�"3!@E�3,e	� ���NP`� 2� f��P� 2-"� �34� � 	� 2��
� �� 2-"� �"7�,))*]/c=r(K�.�C��� �34� � �))])/c=r(��� .EI�" 3�

b	�"@��+�,�-. >
�08 �"�, 	�	AP�" 	� �P���� Z�"3! 3� �� "� 3,�	�� 2-"� �34� � 
"3� U�3g E�3P��� 
"�"� X	AY �" �����NP`� 	� 

�"� �	B-" 2-"� �34� � .h� B� ��@3H- 2� ��+�,�-. 7�� 
	� 2�	�� Z�"3! �� 3,e	� 2-"� �34� � ?�`-	P< EP!"� ?�C� 2� �"_- K�- � 3&8

7
!	� 2�Y�, ?�	V 3g	W >��_< 	�.

�."� 
	� 
7��� :�4�= >
,@�7
8 @2-"� �34� � 

7O�2�

��� �	 
� �
�� ��� � ������� ���� ���� ���� ���� ��� 

 !�"�#�$� ��% ���& �" �� �
����' (�#)�*� +' !�� �,)$�

%��+!�� +-��� ��.�"/0�1� �-)2�3� +% �4�� �
����'

�� �5#����% 6��
*� � ��7�)� +' "*
 #�
� 89�: ��1 �" +�% 

;
�#�� <�&*� +' #
�% 7)=�� �� � ��' "��4>?@ ;��)5 ��@��


"*
)BC.(�E�" F�1 
� G����')BH(��*�@ +% �� �4�� ��#�I:

 J)��$� �" !��%*1� "*��K?' ������K@ +��% � (L�7��� "*��K?' ���� 

�.<)��� +%#
�� ����
��' M%�� �*N���" G"�-��G���)���"�' ;#4���" G(���K� O0P� � !@��
�
��)
 ;�E���" G�
�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$(/�	&� '()* 

��Q 

#)��� <)��	 <�&*� +�' ;"*�?� R��2� +��� S*9�$� +�% �

�� "*
 .;��)5 T*� 6%�� ;"��� (��U� ��7)� �� �V� +% G!�):�W

;�)5 G!):�W+E� ���" � �*& J���
 � X�� � Y	Z�% �[ ��7)�

 ��� /��2� � �)\K� #�
�%.������ �" G���� �4��� ��*��@ +�% 

��� ���� @8�� ;#���' "�#�$� �,� ��@��
 (�#�)�*� !��� O� .

]#��5 !��' ���
 ��3��� 
� �"��
 �\% M1���� �" ������ �"

 !�� +-:�5 ���^ ��� +?)� � ��� .M1��� ��� �" G!�>@ +�%

 +N)-� �" � Y	 6%��� "*K?' ��% 
���% ��� 5;�) G]#�5 "�4>?@

 (#
 +%�� � �' #%��.X�" �)[_� ���`� � �4��� ��� ��� 

 ����"�%"�4>?@ +��" G+2�*� �" �[*� ���5 "��4>?@ ��% ���^�� 

��a � L�%#����%#
�)�C.(�7&��"�4>?@ +��" +�% ]#��5 *�$� 

����b-� G+>c�� +% +-U% �`*�*�: ;�)5 +'+&�*� �4�� ��� �% 

�� "*
 G!$��)[_��� ���^ "�)5)B�.(+���" "��4>?@ ]#��5 �" 

"�#2� 
� �2%��+>K�� d,� #c�� �" G� �" +��" "�#2� +>K��� �

�� +��" ��7  �
� #
�%)���e.(: � �*-U��& ��*)BB(I-2�#�#

f�Uc +' +>c�� ���� +�>c�� �4��� ���� +�% ]#��5 *?� �

85 � ")5����:� ;"�(!�� .S*1 ;��" �85� " +�' ���� �)5 

�"�����;��" �����^ �4���� ����� g���2� �" #����)5 G� ���' 

�� #%�� G6��U� <&*� *?� �#2% 8c��� �" �4�� ��� S�?@�

 ;��" � �' � ��)a +���" �#�
 ��a ���  ��� ""��5)B���(.

�  �)�= Y	 "*K?' #�2% � 8�K^ 8c��� �" 
�8�5 �� " ��4?� 

"�#2� � �' M��1 
� "�4>?@ � �' +% !��+>K�� ������% �

>K���"*
 �N�� � )Bh.(;�0@ +% G
� �4�� ��� 8�5 �� " 

>c�� ��i+��" �5#)�� G%+;j�� ����" �% �5� "���
 #�
�% ;���?  G

��" � 6��U�� �� k��% ��)al� ;"�" � ��' �� +���" �#�
 ��a 

����%����% G���� � ���' �� +����" �
� #�� ")B�BQ.(� ���-�*)5

 ������4? )Bh(m����
 �n]���&�� � *�� )��(�"���� ��?)� 

(��b-� ��� +' #�-:���" �4�� "�#�2� � +>K��� �" +��" "�#2�

 6%�� �-� �" +>K�� ���-�)%��Uc ��� +% �� !) �4�� #����" .

+' ���c�" G�
� "�*�� "#�N� S��I-�� 8)�" +% �KU� �*1 +% +��"

;"�����a 
� 8��K^ ;#��
 ;���)�o 8��5 ��� "
�!)��U��c =���#���

!U)� ��"�*��%.

'"*K? Y	pa
�85� ")5����:� ;"�(qL��?-c� M���1 
� 

�: +% �#���� <)�	�+��" �����% #�� ��#��*� "�#2� +��" ��  �"

 # " � �' �� +>K�� )�H���.(����4�� (#�� ���% �-c 

� ��*' �#
 
�% ���
 �" >5+r� G!�� �4?� >5 "�#2�+r�� 

����% +% �� (�*P # " � �' ��&*� 8%�^ .�" �4��� ����

+>c�� � " +>K�� +��" �#
 �a �� +%8)�" � �'+>K�� ����% �� 

 �"�#2� �" +��" � +>K��� ��� S*9�$� � ��' <�&*� ""��5 

)���h.(�� �% +��" �
� +��" �#
 �a (#� � !@ s�K���"��" .

� ��' �� +���" �
� qL*�?2� +��" �#
 �a �1 �" �4�� ���

�� # ")B���(G��� ��� qL�?-c� ;"����a "�*�� � �' 8)�" +%

���%#
� +��" !��  .� ��' +�% 7�)� ;"���a "�*� #)�*� � �'

 7-��*-: #��	�: s*%�� ���"*
 +��
�� �#�
 +-U�% ��% +�' �� 

���!�� JK)Be.(

Y�\-�� ���% t)�*�` � "�4>?@ f��� �% +��" Gu��
 �� 

 !�� ;#
 "����)a ����b-�.S�� �" �)�� ��  G8)U���-a ���7�:�

 +���" "��4>?@ ���7��:� M���1 
� q��#�?@ ]#��5 #��#& ]��^�� �

!�� ;#
 8P�c !
�"�% u��
)v�B�.(�)-�	)�(#I-2�

 
� +' !�� M��1 ��75 �% �u��
!
�"�% G��"��4>?@ ��*�

+��" ]#�5 �� ��Bh"�" ���7:� #P�" .���!�� +-
�" ���W +' 

!
�"�% u��
 +��" (0w ��!�� �4?� "�#c �� vh#P�" 

���7:�#%��.��*� � ��):)�Q(�� ���� +�% !)��Uc u��


 #�"�' "����)a.+�' !�� ���)2� u��
 ��� ��� !��& #���*�

 ��75 
� R>-\� ]�^�� �"�*� ��� +% !)��Uc � !���I� �V�

 "�)5 ���^ ;"�b-��)Q��v.(����� u���
 ���� ��-?' ��#�I� 

;#� " � ���� J����
 �" t�)�*�` ��� "��4>?@ ��' (��))x� 

�� Y*>,� J���
 #��
�%.�����4?  � �#)�
� )H(��7N� �"i

<���3� �E-U% +N�a "�#2� +' #�"�" ���� �
� � �����% �� 

 � 
� +��" ��7  ��7&��� +��" "�4>?@ ��#
�% G+�N�a "�#2� ��� 

 � ;�' "�4>?@ ��7&� 
� +�*% T�b��� � ����%� �)��= G"��4>?@

���� !��
�"�% u����
 ��7��&� 
� ;���' "���4>?@ � +����" #���
�% .

����%��% G-U%�� (�bP 
� �� �  ���7:� ���%i�� �*'y� ��*��

 �	 ���% JK����� � �[*��� (�b��P 
����� !U��& "*��� .j��a � � 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


4� � ��	���"+�,�-. �� �/ 
"01" � 2-"� �3 56, �7
8 
	�3�9:,?8 �" ;< �4�= >
, ��� 

��C 

�c +>c�� 
� �4�� ��� �[� ����% F#  �% �3 �85� " +�% 

���% �" �	 ��7&� � +��" "�4>?@ �% #2%t)�*�` ��  ��� ]#�5

 � ]���" �+' ���bP �))2� ��"���
 +��" "�4>?@ +% �%�)-�" �" 


� #2% �4�� ��� J���
 �"85�� " #����" ��I� G(�*�P

5!�� +-:�.

j�� � �"�� 	�

]#�5 t)�*�` ;"Gt�)�*�` �� � ��� ]#�5 t)�*�` +� 8��


 ]���" ]#�5 G+@�7� ����
	 �" �1 ��+��5�#& +�% (�*�P 

�  ���
 8���' X*�>% O��1 �" <���^ �" �  (���N� �" �

�" ���4� +� �% �:"�9� ��@��
 (��I)I$� ;�E-U�� ;#4����" 

+I,�� �" 6^�� 
��)
 ;�E���" �
����' ;�E&�% �)S*�1 �

g�@ 8$� ���):��x& <)��� +% ����
	 ′Hv °eB � �^��
 

′eh °BC ���?
 �����" d,�� 
� T�b��� �Q�h ��-� (�"�Q

S�� ;�� ��%	��QB #�#
 !�' .t)�*�` ��  8��
 ��� ]#�5

Bows Gf��5�
 G���5 G"�j�� ��)� G, El Neihain  Cham-4 

,Giza164, Boholh-15 �% ]���" ]#�5 t)�*�` �� �+]���

 "*% ;�?)� .+@�7� X�� ;���5 
� � ���
 ���� !:�% ����" 

mixed, mesic Typic Calcixerepts  Fine"*% .8$� �)�


 "*�% ���	 (�*�P +�% !�
�' 
� �)a ����
	.�" ��  �" 

����
	 G(�' ;
�#�� � e/B*e/B+' #
 +-:�5 �V��" 8���
 

�B R�"�e/B+>P�: �% ��-� �Bh�-��� �-� R�"� �)% �� 

 "*% !
�' ."*'��  ��)?)
 ������
	 �" �  �" +�% (�*�P 

(�bU:�a*� 8|���)Hv#P�" #)U'� �bU�: (��#�I� +�%�hh 

(�*P +% ��-4  �" ]�5*>)' 8K^ � !
�' 
��eh ]�5*�>)' 

;��� "*')Hv#P�" �`��-)� (!%*� +� �" G8K^ 
� !�
�' G

+N�a ���
 �" X�� (�*P +% ��
)#�)�*� T���
 +�N�a (�

8K^ 
� 85� " )���
 >K�� �*�W+� T��
 �� 5����:� ;"�(G

��#I� +% ]�#' � eh#�
 F�9� ��-4  �" ]�5*>)' .�'����

 �y% !�'+��" ��7  �
� f��� �% G���K� �%�eh %+�* �-� �"

 �#�
 7K�� 
� #2% � #
 +-:�5 �V� �" 6%�� +�@�7� G"�#�2�

+�*% ���K� �% � }��?
 ;#
 7K� �� �hh 6%�� �-� �" +�*% 

�)V�� 5�"�#.

�  ���
 �� ����
	 �"85� " G
� pa � +%��� �E�#4� �%

85 � " #�#
 (��b-� ���)%	 ��?)� �V� 
� .�" +�' ��2� ��#%

 ���?)� ]�" �����
	 �" � Y*�>,� ����)%	 ��?)� S�� ����
	

 #
 S�?@� �-%*1� ���)~)  (��' +�% ��%	 +��*5 ��  +:��3� 

�E#�"� .( +�@�7� !�):�W f��� �% ���)%	 ��)2� ����+�,I �

�ja M?@ �" X�� �5"� ��  R�>-\�)!�%*1� #�P�" }��

��
� (#
� R>-\� 8c��� �5"*% ;�) .� �" ���)%	 Y	 M?@

 +�'#�"�5 +K���$� �*�$� +�% ���
 S*��: 
� ;"�b-�� �% !%*�

 +���� #
� +I,�� �" X�� !%*1� ��@��
 !�):�W #�c +�%

(FC)#��% :

dn = (Fc-θm)* ρb*D

:dn Uc �% ���)%	 Y	 M?@ <�-���� ��-� :θmX��� !�%*1�

�%���)%	 
� 8K^ ��
� <Uc 

:ρbX�� �� �W �*9\� ]�&D:���"��% +�*?� M?@ 

<U�c ��% +�2:" ��  �" +���� M�?@ +�% +&*� �% X�� 
�

�-��� �-� 

+K��$� 
� #2% ����)%	 ����% 
��)� "�*� Y	 G+�@�7� �

���)%	 �*b)� �% �����
	 #
.;��)5 +% ;#
 ;"�" Y	 ��#I� 

�[*� �5#���% ��7)� +% +&*� �% ����
	 �" �  �")Bv(�"

��% ��%��% <�)��� +�% �4�� ��� � Y*>,� !��cQe/vQ

�-��� �-� �ve/Hv�-��� �-�"*% .q�2?& #
� 89: S*1 �" 

H�� �>)� �-� !:�5 (�*P �5#���% .�" �5#����% ��#�I�

;�� �� ��%	 G�o	 G�"G�?�% G#�b�� G��"���: G��K�"��!G

+�% ��)� � "�"�� <�)���hGe�GBeC GHeG�QG��GvG��h

�>)� �-� "*% .� �	 ��7�&� � +���" "�4>?@ �))2� �*V�� +%

 ��`*�*)% "�4>?@ ����)� R�"� �
 
� 6%�� �-� �� ��  

(���',��� 
� ������� �" X���� dC/H/Q�+>)���� +��% f�" 

R' #
 �% .>K�� "�#2��G>K�� �" +��" "�#2� � �+>K�� ��% 


�" }��?Bh+>K�� �:"�9� �*1 +% +' �7�'�� +)c�� 
�

 (�' �  #�"�5 �))2� "*% ;#
 !
�"�%.+>K�� "�#2�����% 

d,� #c�� �"�%+>K�� 8' "�#2� }��?
 �� ����% �� 
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$(/�	&� '()* 

�Bh 

����� !
�"�% �" 6%�� �-� ;
�#�� ��)5 #
 .���% +K���$� 

+% !)��Uc u��
 ��� 
 S*���: 
� �4�� ��� ;"�b-��� 

#
 )�Q(.

D
Yp
Ys

S








−

=
1

]�[

�	 �" +' SGYsGYp�D<)��� +%+�% !)��Uc u��
 ����

�4�� G���� J����
 �" ��V� "�*� t)�*�` "�4>?@ �4��� G

Y*>,� !%*1� J���
 �" �V� "�*� t)�*�` "�4>?@ �(#�
 

����4�� ��
� !�� (��K@ +' #
�%:











−=

Yp
YsD 1 ]B[

�" +��'�	Yp �Ys �)E����)� <��)��� +��% +��)>' "���4>?@ 

t)�*�` Y*>,� !%*1� J���
 �" �  �)E���)� �+�)>' "��4>?@ 

t)�*�` ��� J���
 �" �  !��� �4�� .+��7N� ��  p������� 

����
	 (�*P +%+���5�#& >)��� +�%i]��� ��7�:� SAS ]��N�� 

+U��I� � !:�5 �)E��)� +����" #��= �*��
	 
� ;"�b-��� �% �  ��

#
 ]�N�� �4��".�*�
	 
� t��% �4��� ���� �[� ����% ���% 

% ;"�b-�� (�bP ���+#�	 8?@ .� �)�= G<���3 ��  �E-U�% 

�)�2� ��� ��#% � ��� J���
 �" (�bP ���� �% +��" "�4>?@

#�"�5.

k6� � l�	P- 


� pa �4�� ��� 8�5 �� " � ��' <K�� � +���" "��4>?@

 t)�*�` ���?� �" �	 ��7&� � #��"�5 )S��#�&��B.(�)E���)�

 "�" ���� � �' �4�� ��� J���
 �" (�bP ���?� G#�= � 

 6�%�� ��-� �" +>K��� � +>K�� �" �>K�� "�#2� � �' ���2� ��" 

"*K�.

%t)�*�` �) �� "�#�2� �V� 
� � �>K� �" ��  �" +>K��� �" 

��� � Y*>,� J���
 p�a 
� 8�5 �� " ���2� (���b� ���"

 !
�" "*&�)S�#�&B.(t�)�*�` ��)� ���  � "�j��Cham-4 

>K�� "�#2� ���-�)%��"� +>K��)Q/�B(;�?)�� t�)�*�` �

>K�� "�#2� ���-?'�+>K�� �" )�/C(���" Y*>,� !��c �" �� 

#�"*%)S�#&B(.
� #2% ��� J���
 �" 85� " Gt)�*�` ��  

Boholh-15 +>P�: )�/�B�>K�� (;�?)� �)e/C�>K�� (+�% 

>K�� "�#2� ���-?' � ���-�)% <)��� +>K��� �" �#�-�
�" �� .

;�?)� t)�*�` G'���-� +>K��� ����" � #)�*>a��-� t)�*�` �� �

!�� �)?  +% +&*� �% +' �5j�� K��� S*1 i>?'� "��" ���-

 >K�� "�#2� ���-?'�"�����: �� +>K�� ��9�-�� "*�� +�%

 "*% ;"�")S�#&B. (�4��� ��� � �ja ��� �" +' �N�	 
�

 +�>c�� 
� p�a 8�5 �� " "�#�2� !�
*��� � #��"�5 S��?@� 

�>K�� � "*�% ;#�
 �)�)2� ���
 �	 �� +>K�� �" )�(.����%���% G

(��b� ��2� ��" �>K�� "�#2� �)E��)� �)%�� �"� �" +>K�� 

��� !��c ��% Y*�>,� J����
 ;# �����#��"�E)S�#�&�(.

(��b� �)%t)�*�` � ��$� 
� >K�� �" +��" "�#2� ��" �  �" 


� #2% ��� � Y*>,� J���
85� " ��2� ��""*%)S�#&B.(

Y*>,� �-%*1� J���
 �" t)�*�` Giza164 "�#�2� ���-��)% 

>K�� �" +��" �)Qh/B+��" (�ElNeilain +���" "�#�2� ���-?' 

>K���� �" �)h�/B+����" (��#���"�" ��9��-�� "*��� +��%.

t)�*�` ��  ��5 )HQ/B+��" (�ElNeilain)Qv/�+��" (+�% 7�)� 

��� !��c �" <)��� p�a 
� 8�5 �� " ����-?' � ���-��)% 

>K�� �" +��" "�#2��#�-
�" �� .��� �[� �4�� +��" "�#2� �%

>K���� �"�������t��)�*�` �" ���� ElNeilain GGiza164 �

Boholh-15 ��2� #
 ��" ���� �-�)% !)��Uc +' �`t�)�* ��  

���� �� �4�� +% �� # ".��[� �" +>K�� �" +��" "�#2� � �' 

"�#�2� � �>K��� �" +���" "�#�2� � �' 8)�" +% �4�� ��� 

(�*P +>K�� �  �" �>K�� �� ����% "��I-@� +�% ���% � "�)5

 U� ��� ���E� �ja_+��" k�� �[� �" !�� �4?� +� ��  ;"�5

 ���7:� 
� �
��ABA #
�% )BC.((��b� �)�% t�)�*�` ��  
� 

��$� #2% ��� � Y*>,� !��c �" �  �" +>K�� �" +��" "�#2� 


�85� " ��2� ��""*%)S�#�&B.(+U���I� ;"�" �)E���)� �� 

 t)�*�` +' "�" ���� Y*>,� J���
 !$�Giza164 )�e+��" 

+>K���� �" (����)� �	 S���K�" +��% "�j���)Q/��+>K���� �" +����" (

�" +�����" "�#���2� ���-����)%#�-���
�" �� +>K�����)S�#���&B(.

!��
# *' t��)�*�` +��% +>K���� �" +����" "�#��2� �����-?' 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


4� � ��	���"+�,�-. �� �/ 
"01" � 2-"� �3 56, �7
8 
	�3�9:,?8 �" ;< �4�= >
, ��� 

�B� 

S�#&�

��
��

�.
�

	

��
�


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

*
+
%�
�#�
�$
)

*+
,
�-
���

.
'#$
"
��

/
���
0�

/
��

1
2#
�3
��
��
�
4
�

5�

���
�
��
��
	


)
�

��
�
��
��
��
���

(

�
��
��
��
��
��
�	

 )

�

��
�
��
��
��
���

(

�
��
��
��

�

�

(%
)

��
�
� 

!
"
�

�

�

#
$%

&
�'

�

(
�%�
��

)
��
*+

#
$%

&
�'

�
)
��
*+

#
$%

&
�'

�
)
��
*+

#
$%

&
�'

�

B
ow

’s
C

D
a

,-
..

B
b

/-
/0

D
a

12
.1
3

C
a

12
10
3

A
a

4-/
/-

B
C

b
-//

/3
D

E
.1
3

/3

6
��
�7

D
Ea

,0
8,

C
b

//
,,

C
D

a
1/
11
3

D
b

11
31
3

A
B

C
a

13/
/0

B
C

b
,3/

/3
C

D
--
.

/3

�
�9
��
�

D
Ea

,0
2-

B
b

/4
10

B
a

1,
,.
3

A
a

1/
.1
3

B
C

a
///

/1
C

D
b

3//
24

E
,,
0

/3

�:
�

C
a

02
23

A
b

,1
,8

C
D

a
1/
/4
3

C
b

12
1,
3

A
a

13/
/8

A
b

23/
/,

D
E

04
0

/3

;�
	�
 

Ea
,2
02

C
b

/2
2.

B
C

a
1/
80
3

Eb
13
21
3

C
a

0-/
/3

A
B

a
.-/

/1
D

.4
8

/3

��<
��

��
A

a
..
-,

A
bb

/8
/-

A
a

1-
13
3

A
B

b
12
8.
3

A
a

3-/
/8

B
C

b
,-/

/3
B

1.
.

/1

El
N

ei
la

in
Ea

,1
18

Eb
2-
,8

Ea
11
01
3

Eb
13
12
3

A
B

a
43/

/0
C

D
b

23/
2-

C
8/
,

/3

C
ha

m
-4

B
a

0.
8-

D
Eb

28
-3

B
a

1,
82
3

Eb
13
3-
3

A
a

2//
/4

B
C

b
03/

28
A

B
/.
-

/1

G
iz

a
16

4
A

a
.0
/8

C
b

/2
/2

A
a

1.
4-
3

D
b

11
31
3

A
a

4-/
/4

B
C

b
/-/

28
A

,,
,

/1

B
oh

ol
h-

15
A

a
.0
48

C
D

b
/1
4/

A
a

1-
40
3

B
C

b
12
,4
3

A
a

8//
/.

D
b

0//
20

A
,-
,

/1

=
�>
�
�
+

a
02
8-

b
/,
/,

a
1,
0-
.

b
11
0-
.

a
24/

/.
b

-1/
28

�
?@

��
A
��
�

=
�>
�
�
+

A
���
�
A

�

B
��
'
+C

�"
�
�D

E�9
"

&
$F
+C

G
��
�

���
A

9�
��9

�
.

�!
�
I
+A

��
�J

�K
�C

L�
"

&
��
� 

)
(
�%�
��

()
=
��
��

0
(%

�!
M�

I+
A
��
M�
�
MN
��

C
L�
M"

L
&
M?
��
�

)
&
���
O�

P
* 

(
��
� 
L
��

Q�
+7
RA

t
�
 �

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$(/�	&� '()* 

�BB 

S�#&B

��
��

6.
�
���
��
��
��
#�
�$
)

*+


#7
�
#,
�-
���
�

	

��
�


��

.
'#$
"
��

/
���
0�

��
�
4
�

5�

�
8
9

:
1
2#

/
��

(
�%�
��

�9
F%

�
�S$
 

�
��
S$ 

��
�9
F%

�
�S$
 
��
���
�
�

�9
F%

��
S$ 

��
���
�
�

���
�
��K
�
Q7
L

)
��
�

(
�9
F%

�
T�
�+
��
+�
�
��
S$ 

)
��
*+

#
$%

&
�'

�
)
��
*+

#
$%

&
�'

�
)
��
*+

#
$%

&
�'

�
)
��
*+

#
$%

&
�'

�
)
��
*+

#
$%

&
�'

�

B
ow

’s
B

C
a

0/
13

B
C

D
a

./
13

B
C

D
a

,3/2
B

C
D

a
13/2

D
a

4/
2,

E Fb
//

22
D

a
3//

//
A

B
b

23/
2.

B
C

a
.3
,

A
B

C
a

0-
.

6
��
�7

A
B

C
a

1/
11

C
D

a
1/

13
C

D
a

2//2
B

C
D

a
23/2

D
a

4/
2,

E Fb
3/

22
C

D
a

/3/
//

A
B

b
,-/

2.
B

C
D

a
04
,

B
C

a
0.
,

�
�9
��
�

A
B

C
a

//
11

A
B

C
D

a
1/

11
C

D
a

23/2
B

C
D

a
1./2

D
a

./
2,

C
D

Ea
3/

2,
Ea

23/
/3

A
B

b
3/

2-
A

a
.-
1

A
a

./
3

�:
�

A
B

a
3/

12
A

B
C

a
0/

11
A

B
a

.3/2
A

B
a

,4/2
C

a
3/

/1
A

a
0/

24
D

a
13/

//
B

b
13/

2,
C

D
Ea

0.
,

A
B

a
04
/

;�
	�
 

C
a

-/8
D

a
0/8

A
B

a
-3/2

A
B

a
,./2

D
a

2/
2.

D
E Fa

0/
2/

A
a

3/
/8

A
b

83/
2-

Fa
,0
8

D
Ea

03
-

��<
��

��
A

a
4/

12
A

B
C

a
./

11
A

B
a

.-/2
B

C
D

a
2//2

A
B

a
4/

//
B

C
b

3/
2.

Ea 3/
/3

B
b

2-/
2,

A
B

a
./
.

A
a

.3
1

El
N

ei
la

in
A

B
a

8/
11

A
B

C
a

//
11

D
a

3-/2
D

b
4./1

D
a

4/
2,

Fb
3/

21
B

a
3-/

/.
A

B
b

/3/
2.

Ea
01
-

D
Ea

03
/

C
ha

m
-4

A
a

4/
12

A
B

C
a

0/
11

A
B

C
a

03/2
B

C
a

2./2
B

C
a

3/
/2

C
D

b
,/

20
C

D
a

.3/
//

A
B

b
.3/

20
C

D
Ea

0.
,

D
Ea

01
/

G
iz

a
16

4
A

a
0/

12
A

B
a

3/
12

A
a

43/2
A

B
C

b
///2

A
a

3/
/0

A
B

b
8/

2-
B

C
a

/3/
/0

A
B

b
,3/

2.
D

Ea
0/
.

D
Eb

,4
1

B
oh

ol
h-

15
A

B
a

//
12

A
B

a
1/

12
A

B
a

-//2
B

C
D

b
11/2

A
B

a
2/

//
B

C
b

3/
2.

C
D

a
0-/

//
A

B
b

/3/
2.

B
C

a
08
4

C
D

b
0/
1

=
�>
�
�
+

a
.0/

11
a

,3/
11

a
02/2

b
21/2

a
32/

28
b

.-/
2,

a
-1/

//
b

30/
2.

a
0-
/

a
0,
8

�
?@

��
A
��
�

=
�>
�
�
+

A
���
�
A

�

C
�"

�
�D

E�9
"

&
$F
+C

G
��
�B

��
'
+

���
A

9�
��9

�
.

&
��
� 
�!
�
I
+A

��
�J

�K
�C

L�
"

)
(
�%�
��

()
=
��
��

0
(%

L
�!
�
I
+A

��
��

N�
�
C
L�
"

&
?��
�

)
&
���
O�

P
* 

(
Q�
+7
R&

:�
� 
L
��

t
�
 �

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


4� � ��	���"+�,�-. �� �/ 
"01" � 2-"� �3 56, �7
8 
	�3�9:,?8 �" ;< �4�= >
, ��� 

�B� 

)v/BH+��" (!
�" ��9-�� .�" �>K�� �" ��"��
 +��" "�#2� 

t)�*�`Giza164)Q/B>K��� �" +��"�(���� +�' #�
 <K��

 #
�% +-
�" ��-�)% +>K�� �" +��" "�#2� t)�*�`.J���
 !$� 

��� ��4� G+>K��� �" +���" "�#�2� ���-��)% ���5 t�)�*�` 

)e/BQ("�" ��9�-�� "*� +% �� .t�)�*�` +�' ����c �"El 

Neilain +>K���� �" +����" "�#��2� �����-?' )B�(��!��
�" .�"

J���
 ��� G+���" "�#�2� �-��)% +>K��� �" t�)�*�` +�% ���5 

"�#2� +��" t)�*�` ��� �-�)% �" � >K���*%��s��"*
 .�[� 

�% �4�� ��� +��" "�#2� +>K�� �" �"+)>' t)�*�` ��)w +% � 

 !
# *' 
� G��5 ��2� ;�?)� ���" #�"�5 T*�3*� ���� +�' 

qL�?-c� ��� �4�� +% !���I� t)�*�` ��  ����� �� ��� #� ".

+>c�� �" ��� S�?@� ;"�5 ����:� <&*� +��" �#
 �)I@ �� 

;"�5)BC(� ���& 7-��*-: �" S0-�� �;��)�o "�*�� S��I-��

 ;#
 +��" +% �� �  ""�5)�hGBv�B�(+'����% ��>)�" #��*�

t)�*�` �" +��" "�#2� � �' � #
�% .

�
� +��" ��7  ]#��5 �" +���" "��4>?@ ���� ��7&� 
� �4� 

�� *�$� +�% ���� T*�^� +�>c�� � ;��" S*�1 +% +-U% � #
�%

 !$� ����b-� �)[_�� ����^ ��� "��)5)��.(j�a �" ��3�c � �

 t)�*�` �)% (��b� 
� � ��$� !���c �" ��  �" +��" ��7  �
� 


� #2% ��� � Y*>,�85� " ��2� ��""*%)S�#&B(.t)�*�`

;�?)� G+��" ��7  �
� ��#I� ���-�)%)�C]�5 (J���
 !$� �� 

"�" ��9-�� "*� +% Y*>,� G��)� t�)�*�` +' ���c �" "�j��

 +��" ��7  �
� ���-?')�h5]�(!�
�" �� .;�?)��)t�)�*�` 

]���"(t��)�*�` ���% +U����I� �" +����" ��7��  �
� 
� ����� ����  �

"*% ��"�*��% ��-�)% .�"�
� ���-��)% ;�?)� 7)� ��� J���


 +��" ��7 )C/B�]�5 (+�% +���" ��7�  �
� ����-?' � !
�" �� 

��5 t)�*�` !
�" ��9-��)�/BH]�5 (.�[� ��� ��% �4���

 ��7  �
� +��" +)>' �" t)�*�` ��2� �  #
 ��".#2% �4�� ��� 


�85� " t)�*�` �" +��" ��7  �
� +' #
 <K� �#)a � �' �  

��� +' #�' T*3*� qL�?-c� �� #��*� ;��*' 8)�" +%S*�1 �#
 ��

 ���" � +��" �#
�a ;��" ��"��
 � 
�� �1 �����a�;��" #�
� 

#
�% .��� ���7�:� ;��)5 /�2� ���5 J���
 �" +' �N�	 
� #�%�� G

��� ��"���
 �4��� ���� �% ;�)5 +&�*� S�?-c� "*�
 G���� �"

 +���" � ;"��' �#�)a � ��' #�
� ;��" S*1 (�*P ��  ���7�� 

�� #�*
)�B.(�����4?  � *��� )BQ(���� +�' #��-:���" 7�)�

 
� �4��85� " +>c�� �� �5#)�� G%+;j�� �" �% �5� ��"���
 

#����
�% ;������?  G;��" +������" �#����
�a ��+������4)-��� �" 

(X. triticosecal)����%��% � � �' G� ��' �� +���" ��7�  �
�

�� # ".

t)�*�` � ��$� 
� �" �" 6�%�� ��-� �" +>K��� "�#2� ���`� 

(��b� ����" �-%*1� ���2� ��"�#��"*%)S�#�&B(.�"J����


 Y*�>,� G!�
# *' t�)�*�`)��%v����� 6�%�� ��-��" +>K(�"

t)�*�` �E�" �% +U��I� "*�% ��"�*��% ��-�)% +>K�� "�#2� 
� � 

 �ElNeilain +>K�� "�#2� ���-?' 6%�� �-� �" )�%e���" +>K��� 

6%���-�(!
�" �� .+�% +>K��� "�#�2� ����L�% 7)� ��� !��c�"

 !�
�" ��9-�� !
# *' t)�*�`)v�h 6�%���-��" +>K��� (.

�*1 �)?  Gt)�*�` El Neilain ��-� �" +>K�� "�#2� ���-?' 7)�

 �� 6%�� "�" ��9-�� "*� +%)eh� 6�%���-� �" +>K�� (."�#�2�

 +>K�� �-�)% 6%�� �-� �" !�
# *' t�)�*�` ���% )v��+>K��� 

6%���-��"(!�$� t�)�*�` ��� +' #
 <K� Y*>,� !��c �" 

�)[_� ��� pa
�85� " +>K�� "�#2� ���-�)% 7)� "6�%�� �-� �

#
�% +-
�" �� GT*3*� ��� +'qL��?-c� +�% a���� ��L��% 8)U���- 

t)�*�` �-?' !)��Uc �	*%�� �4�� ��� +% �s��"*�
.

+>K�� "�#2� �% �4�� ��� �[� 6%�� �-� �" t�)�*�` �" �" ���� 

Giza164 )HQ�6�%���-� �" +>K�� (�Boholh-15 )e��+>K��� 

6%�� �-� �" (��2� 5 ��"#�"�)S�#&B(G�-��)% �" +�' #�= � 

t)�*�` 6%�� �-� �" +>K�� "�#2� � �' �  �4��� ���� �[� �% 

#
 ;"��� .+%��>' �*1 G����
 ��� 6�%�� ��-� �" +>K��� "�#�2�

85 � " 
� #�2% �4��� ��� � ;#�"�5 �))2� t)�*�` �  ���% 

�� ���� �	 +>K�� �����% �% #��*� +N�a ��  ��" q�-KU� +' ���  ���

 �� 85 +%#��� G�)[_� �" +>K��� "�#�2� � ��' ��@�% � +-
�y5 

d,� #c��""�5 .� m�)��-�� f��)�h(#�-
�" ���W� ��� +'

+>c�� �" �4�� � " +>K�� +���" �#�
 �a �� +�% 8�)�" � ��' 

"�#2� +>K��� ���  � �����% "�#�2� ��  �" +���" +>K��� <�&*� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$(/�	&� '()* 

�BH 

�� S*9$� � �' "*
.

�)% (��b� t�)�*�` ���$� 
� ��  J����
 �" +���" "��4>?@ 


� #2% ��� � Y*>,�85� "��2� ��" "*%)S�#&�(.t�)�*�`

�)� "�j�)vv�H ��-4  �" ]�5*>)' (t�)�*�` �" �	 S��K�" +�% �

Boholh-15 )���%veQC����-4  �" ]�5*��>)' (�Giza164 )ve�C

���-4  �" ]�5*>)' (J����
 !�$� �� +���" "��4>?@ ���-��)%

 �*� Y*>,� #�"�' #))S�#&�(G����-?' ;�?)�� +�' ���c �"

 !
�" �� "�4>?@)HBeB ���-4  ]�5*>)' (.Y*�>,� J����
 �" 

��#I��-�)% +��" "�4>?@ t)�*�` �"�)� "�j� G+�% �-��)% "�#�2� 

+>K�� �" �>K�� G+>K��� "�#�2� � +>K�� � �>K�� �" +��" "�#2�

 6�%���-��" t�)�*�` ���E�" ��% +U����I� �" ���  *�%��s���� "*��


)S�#&�(.��� J���
 �" G+�% s*�%�� +���" "��4>?@ ���-�)%

����5 t��)�*�`)H�HC����-4  �" ]�5*��>)' (� "*��% ElNeilein 

+��" "�4>?@ ���-?')�%B�HC ���-4  �" ]�5*>)' ("*�% ���" �� .

Y*� q�-KU� "�4>?@ ��7&� �-
�" �% ��5 �>K��� "�#2� 8)K^ 
� 

+>K�� �" � �>K�� �" +��" "�#2� 6%���-��" +>K�� "�#2� � +>K�� 

��� J���
 !$� �4�� "��4>?@ ���-��)% +���" ��"*�� +�%

 "�" ��9-��)S�#&�(.�" +���" "��4>?@ ��% �4�� ��� �[�

 t)�*�` ]�?� ��2� �  ��""*%.��� T*3*� 8�)�" +�% �)[_�� ��b�� 

+>K��� �" +���" "�#�2� ;j��� +�% +���" "��4>?@ ��7�&� �% ��� 

)�e��h(
� �"*% +��" ��7  �)��(.

t)�*�` �)% (��b� 
� � ��$� �" �  �" ��`*�*)% "�4>?@ 


� #��2% ����� � Y*��>,� J�����
8��5 ��� "����2� #���"�5 ��" 

)S�#&�.(t)�*�` Boholh-15 )��Qeh���-4  �" ]�5*>)' (�

�)� �	 
� #2% "�j�)���hh ���-4  �" ]�5*�>)'(�
� ���-��)% 

+�*% ��� #�-
�" �� Gc �" +' ���ElNeilain )��e�h ]�5*>)'

 ��-4  �"(Y*�>,� J����
 !�$� �� +��*% ��� �
� ���-?'

 "�' #)�*�.
�	+' �N� t�)�*�` ElNeilain (�b�P �-��)% �" 
�

+>K�� � �>K�� �" +��" "�#2� +>?& G6%�� �-� �" +>K�� G"�4>?@

 +��" t)�*�` �E�" �% +U��I� �" R)23 �  "�' 8?@ ��;GqL��?-c� 

�)��a ��`*�*)% "�4>?@ 
� 8)�" ��� +%���� ��"�*���% ;#�
 

!�� .��� J���
 !$�pa
�8�5 �� "  *' t�)�*�`#!�
 

)��v�h����-4  �" ]�5*��>)'(�Cham-4 )�hh�h �" ]�5*��>)'

��-4  (� ���-�)% ����" <)��� +% ���`*�*)% "��4>?@ ���-?'

#�"*%)S�#&�(.<K�� �-%*�1� ���� +�' !�� ;#
 }��75 

�� ;�)5 �" ��� ;"�� �
� 6?N� � �' ""�5)C(.� �j�a �" 

�3�c �" �7�& +�% ���`*�*)% "��4>?@ ��% �4��� ���� �[� 

t)�*�` �� Bow’s !
# *' �t�)�*�` �E�" �" ��  ���2� ��" 

#�"�5Gt)�*�` �" ��� �L�% �4�� +% !���I� ;#� " ���� +'

!����.���-���)% � ���'"���4>?@ t��)�*�` �" ����  Giza164 

)��/�H#��P�" (�Boholh-15 )�/�h#��P�" ("�j��� ���)� �

)B�/BH#P�" (���� � "��-:� /�b�� T*�3*� � ��' +�% �-��)% 

"�4>?@ +��" �� s*%�� ��� �[� �" #
.� �j�a f��� �% ��� 

 R>-\� 8c��� �" �4�� ��� +-:�5 ]�N��G%+�a ���
 �" ;j��

 +���" "��4>?@ � �' <K� +��" �#
 ��� "*�
)�.(�%+0�@;�G

� 7-���*-: � ��' ��  �)��= +�% ;"����a "�*�� S��I-�� � ��' 

�\% +�*% �  ��� ;"�� � �' <K� ;�)5 ��7&� R>-\� ��  

�� ""�5)�.(

t)�*�` �[� J����
 �" ��  �" +���" !�
�"�% u���
 ��% 

�-%*1� 
� #2% ��� � Y*>,�85� " ��2� #
 ��")S�#&�.(

�� !�
�"�% u��
 ����L�% ��5 t)�*�` Y*�>,� J����
 �"

!
�")�h/�C#P�" (G#�=�  t�)�*�` �% ��)� 
� "�j�� ���$�

 !��
�"�% u����
����2� (����b� !��
�#� ��")h�/�C#��P�" (

)S�#&�(."�-%*1� J���
 �+��" !
�"�% u��
 Y*>,� �"

t)�*�` "*�% ��#�I� ���-?' ;�?)� )e�/�h#�P�" .("!���c �

�4�� ��� t)�*�` ��5 �"�% u��
 ����L�% �� +���" !
 +�%

*��% ;"�" ��9��-�� "*���")S�#��&�(.���% �4���� ����� ���[�

 t�)�*�` �" 7�& +�% +���" !�
�"�% u��
 +�)I% �" ;�?)�� �

t)�*�` ��2� �  #�"�5 ��".�"� �j�a ���  7�)� +%���� S��?@� 

+>c�� 
� pa ;j�� +% ��� �85�� " ]#��5 ���2� � ��' ��"

 !��� +-�
�" S�K�" +% �� !
�"�% u��
)eGC��B(��% +�'

 ��� ���-�� �ja"��" !I%�,� .

t)�*�` �)% � ��$� 
� ���� +% !)��Uc u��
 (���b� 

��2� ��" !
�" "*&�)�#&S�.(���� +�% !)��U�c ���-�)% 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


4� � ��	���"+�,�-. �� �/ 
"01" � 2-"� �3 56, �7
8 
	�3�9:,?8 �" ;< �4�= >
, ��� 

�Be 

��71(.�� U�"3g 
8 +�,�-. �� �� �/ 
"01" � 2-"� �34� � E�� �NP`��4�= >
, � $��G� Z�"3! �� �� �7 

�5j�� "�#2� ���" +>K

6%�� �-� 

"�#2� �>K��

+>K�� �" 

"�#2� �" +��"

�>K�� 

"�#2� �" +��"

+>K�� 

�
� ��7  

+��" 

"�4>?@ 

��`*�*)% 

u��


!
�"�% 

+��" "�4>?@ 

Y*>,� J���
 �" B�B/h*evB/h*e��/h*QvH/h��H/hn*QHQ/h*v�e/h

�4�� ��� J���
 �" �e�/h *hBH/hn*H�Q/h*�QQ/h*�vH/hn*�h�/h*eQC/h

*:��2� S�?-c� d,� �" ��")e%≤p(��#
�%.

+�% M�>2-�t��)�*�` Boholh-15 "*�% )H�H/�(G+��' ����c �" 

!��
# *')HHe/h(�
� p��a ����5 �	)eQe/h(
������-?' 

����� +��% !)��U��c#���"*% ��"�*����% .u����
 ���' ��#��I�

 ��� +% !)��Uc �� t)�*�` ]�?� 7��?� ���% #��*�  ]��I� ��

 % �4�� +% +"*
 ;"�% ��')Q��v.(�� �V� +% ����^�� #���

 #����" ���"���
 ��� +% !)��Uc u��
 +' G!��� ��4?�

 #
�K� �' ���7� ���	 "�4>?@ 8)U��-a G�'��c T*3*� ��� +4>%

 8)U���-a 
� ��-��)% #�P�" ���� !���c �" +�' !�� �	 
�

 !�" 
� �� "*� "�4>?@ �� #� ")Q.(�"� �ja 7�)� �3�c 

t)�*�` ��  #�-�
�" ���"���
 ���� +% !)��Uc u��
 +' �

�% ;�0@��� +'+���" "�4>?@ 8)U��-a ����" Y*>,� !��c �" 

�" �#�#�
 !�:� 7�)� �4��� ���� J���
 �" #�"*% ��L�%

#�"�" ���� +��" "�4>?@.

+�2��,� �% ���  �E-U�% �	 ��7�&� � +���" "��4>?@ �)�% 

" "�4>?@ +' #
 u\�� +�� (�bP +)>' �% Y*>,� !��c �"

 +���" ��7  �
� � 6%�� �-� �" +>K�� "�#2� 7& +% ��  �E-U�% 

� !K����2� ��" �)he/h≤p(!
�")S�#&�.(��  �E-U�% 

+>K���� �" +����" "�#��2� ���% +����" "���4>?@)QvH/h(G"���4>?@

 ����`*�*)%)QHQ/h(!��
�"�% u����
 �)v�e/h(���-���)%

 "*% ��#I� .� �)�
��)a ����4?  "��4>?@ ���% !)>@ +�7N� �"

 "���4>?@ (�b��P +��' #���"�" ������ �	 ��7��&� � ]#���5 +����"

��`*�*)% G+>K�� �" +��" "�#2� G��7�  �
� � !
�"�% u��


 #����[Z� q0����' +����" "���4>?@ �" +����")�(.� �j��a ����� �"

�  �E-U�% J����
 �" +���" "��4>?@ � +���" ��7�  �
� �)�% 

� ���b�� Y*��>,� �-%*��1��)w����2� ��""*��% .����� !����c�"

�4�� G6%�� �-� �" +>K�� "�#2� �% +��" "�4>?@ G+���" "�#�2�

 +>K�� � �>K�� �" G� ���`*�*)% "��4>?@ !�
�"�% u���


�  �E-U% ��2� � !K�� ��" )he/h≤p(+���" ��7�  �
� ��% �

� �b�� +,%����2� ��" !
�" )S�#&�.(���-�)%� �E-U% �% 

" +���" "�4>?@ 6�%�� ��-� �" +>K��� "�#�2� �� ���� !���c �

)�e�/h(��`*�*)% "�4>?@ �)�h�/h(#�-
�".

2B�P- 
3�8 

;"�" 8�)>$� � +�7N� +% +&*� �% ���  8�P�c ��� +�N)-� ��*��

 
� �)�a ��� �-%*�1� J����
 �"*�% #@�U�� "*&� �% +' !:�5

85 � " G
� �4�� ���85� " +��" "�4>?@ �% +��" �#)�� �� 

�[� +��" "�4>?@ !:� <K� � "��" �
��%��""��5 .����%���% G�"

"��" "*�&� #�
� 89�: ����-�� �" �4��� ��,� +' �I1���

 ����" +�' +�I,�� +% ��5
�� � �4�� +% ]��I� ]�^�� 
� ;"�b-��

 �4��� ���� +�% ��?' !)��U�c � L�% +��" "�4>?@ 8)U��-a

#�-U  G!�� +)P*� 8%�^ .�5j�� ��� +% +&*� �% � G� �ja �"

 !�
# *' t)�*�` +� �3�c G� ���5 Bow’s <����� +�% ��V�

�� #��� .t)�*�` ��� �)% 
� � ��L��% 8)U���-a +�% +&*� �% ��5 

#
�% �� <���� #��
 +��" "�4>?@ .+�=�5� "�j�� ��)� t�)�*�`

 q�-KU� �4�� ��� +% !)��Uc ����" ���� !�� �"��
 +�% 8�)�" 

�" "�4>?@ �L�% 8)U��-a �-
�" +�' �,����
 �" !�� �4?� +�

 
� pa �4�� ���85� " �� ��;"�b-��� "�*�� #���*-% # "

"�)5 ���^.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 !��" )$(/�	&� '()* 

�Bv 

��	
� ���� ��	AP�" 

�.]��� G�.��Q�.(0w !@��
 .��=]�" G
��)
 ;�E���" (����-��.

B.]��� G�.] �."�j� �)� .���� .+�#I� �@��
 �� �)5 "�4>?@ �`*�*�7): �% ��)+?&�� .(�-��
��)
 ;�E���" (���.

�.�)�
��)a G].G/.!?2� � � ;"�
 .}*��)' .���� .�))2� � ����%� �E-U% �7&� � "�4>?@ ��% �	 ��@��
 ���� (�b�P 
� ��2%

 +�7N� }�� +% ]#�5 !)>@ �.(L�I� ;#)4= ;�E�' �)?N�a !@��
 (���K� O0P� �.+U��*� (����-�� � O0�P� (��I)I$� 

+)�� �y% � S��� ��' .

H.�#)
� G�.G].� � ]#I� .;#�%�#�.���� .+2��,�� �E-U% ��7&� �% "�4>?@ ��*�% ;����% ��� �)5 �" !�)>@ +�7N� M��1 
� �	 

�^�
 ��N��%�o	.(���K� O0P� � !@��
 ;�E�' �)?N�a (L�I� ;#)4=G� S���� +�)�� � O0�P� (��I)I$� +U�*� (����-�� 

�y%G��' .

e.�"�%	 �): T��
 G�.] �.��#^ .��Q�."��� M1���� ]#��5 ]�^�� � ����L �4�� +% 8?$� ��7)� ����% �*��' .6����P � ]*�>@

 �
����'B)�v:(�Q�n�Qv

6. Araus, J.L., G.A. Slafer, M.P. Reynolds and C. Royo. 2002. Plant breeding and drought in C3 cereals: What should 
we breed for? Ann. Bot. 89: 925-940. 

7. Austin, R.B., C.L. Morgan, M.A. Ford and R.D. Blackwell. 1980. Contributions to grain yield from pre-anthesis 
assimilation in tall and dwarf barely phenotypes in two contrasting season. Ann. Bot. 45: 309-319. 

8. Bruckner,P.L. and R. C. Fohbery. 1987. Stress tolerance and adaptation in spring wheat. Crop Sci. 27: 31-36. 
9. Clarke, J. M., T.F.T. Smith, T. N. McCaig and D. G. Grean. 1984. Growth analysis of spring wheat cultivars of 

varying drought resistance. Crop Sci. 24: 537-541. 
10. Cooper, M., D.E. Byth and D.K. Woodruff. 1994. An investigation of the grain yield adaptation of advanced 

CIMMYT wheat lines to water stress environments in Queensland. I: Crop physiological analysis. Aust. J. Agric. 
Res. 45: 965-984. 

11. Davidson, J.L. and J.W. Birch. 1978. Response of a standard Australian and a Mexican wheat to temperature and 
water stress. Aust. J. Agric. Res. 29: 1091-1106. 

12. Debake,P., J. Puech and M.L. Casals. 1996. Yield build-up in wniter wheat under soil water deficit. I: Lysimeter 
studies.Agronomie 16: 3-23. 

13. Duysen, M.E. and T.P. Freeman. 1974. Effects of moderate water deficits on wheat seedling growth and plastid 
pigment development. Plant Physiol. 31: 262-266. 

14. Evans, L. T. and R. L. Dunstone. 1970. Some physiological aspects of evoluation in wheat. Aust. J. Biol. Sci. 23: 
725-741. 

15. Evans, L.T., J. Binghman, B. Jackson and J. Sutherland. 1972. Effects of awns and drought on the supply of 
photosynthate and its distribution whitin wheat ears. Ann. Appl. Biol. 70: 67-76. 

16. Farshadfar, E., B. Koszegi, T. Tischner and J. Sutki. 1995. Substitution analysis of drought tolerance in wheat 
(Triticum aestivum L.). Plant Breed. 114: 542-544. 

17. Fischer, R.A. 1973. Plant Responses to Climatic Factors. In: R.O. Slatyer (Ed.), UNESCO,Paris. 
18. Fischer, R.A. and R. Maurer. 1978. Drought resistance in spring cultivars. I. Grain yield response. Aust. J. Agric. 

Res. 29: 897-912. 
19. Garcia del Moral, L. F., Y. Rharrabti, D. Villegas  and C. Royo. 2003. Evaluation of grain yield and its components 

in durum wheat under Mediterranean conditions: An ontogenic approach. Agron. J. 95: 266-274. 
20. Giunta, F., R. Motzo and M. Deidda. 1993. Effects of drought on yield and yield components of durum wheat and 

triticale in a Mediterraneum environment. Field Crops Res.33: 399-409. 
21. Johnson, R.C. and E.T. Kanemasu. 1982. The infuence of water availability on winter wheat yields. Can. J. Plant 

Sci. 62: 831-833. 
22. Johnston, A.M. and D.E. Fowler. 1992. Response of no-till winter wheat to nitrogen fertilization and drought stress. 

Can. J. Plant Sci. 72: 1075-1089. 
23. Khalili, D., A. A. Kamgar Haghighi and B. Ghahraman. 2001. Soil water regime and water conservation efficiency 

in a non-irrigation semi-arid environment. Iran Agric. Res. 20: 83-96. 
24. Kramer, P.J. 1983. Water Relations of Plants. Academic Press, New York. 
25. Morgan, J.M. 1977. Changes in diffusive conductance and water potential of wheat plants before and after anthesis. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html


4� � ��	���"+�,�-. �� �/ 
"01" � 2-"� �3 56, �7
8 
	�3�9:,?8 �" ;< �4�= >
, ��� 

�B� 

Aust. J. Plant Physiol. 4: 75-86. 
26. Oosterhius, D.M. and P.M. Carwtright. 1983. Spike differentiation and floret survival in semidwarf spring wheat as 

affected by water stress and photoperiod. Crop Sci. 23: 711-717. 
27. Richards, R.A., A.G. Condon and G.J. Rebetzke. 2001. Application of Physiology in Wheat Breeding. In: M.P. 

Reynolds, , J.U. Ortiz-Monasterio and A. Mcnab (Eds.), CIMMYT, Mexico.  
28. Royo, C., M. Abaza, R. Blanco and L.F. Garcia del Moral. 2000. Triticale grain growth and morphometry as 

affected by drought stress, late sowing and simulated drought stress. Aust. J. Plant. Physiol. 27: 1051-5059. 
29. Siani, H.S. and D. Aspinall. 1981. Effects of water deficit on sporogensis in wheat. Ann. Bot. 43: 623-633. 
30. Sterling, J. D. E. and H. G. Nass. 1981. Comparison of tests characterizing varieties of barley and wheat for 

moisture resistance. Can. J. Plant Sci. 61: 283-292. 
31. Wardlaw, I.F. 1971. The early stages of grain development in wheat. Response to water stress in a single variety. 

Aust. J. Biol. Sci. 24: 1047-1055. 
32. Warrington, I.J., R.l. Dunstone and L. M. Green. 1997. Temperature effects at three development stages on the yield 

of the wheat ear. Aust. J. Agric. Res. 28 :11-27. 
33. Zhong-hu, I.I. and S. Rajaram. 1994. Differential response of bread wheat characters to high temperature. Euphytica 

72: 197-20. 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
24

.6
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.24.6
https://iutjournals.iut.ac.ir/jstnar/article-1-665-fa.html
http://www.tcpdf.org

