
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 !�"
# � $%&)()� (/+�,	# -./0 

��� 

����� �1
2 �3�456 7�
8 ��	,��� )Triticum turgidum var. durum(

�5���9:5�;8�;8� 
	�;<5	�5 �� ��	=4�� 	� )SSAP(

�;=
� 
1�!� �	"�-*>���� ?�:@ 
�	%)�1�� ->
�;� ?:A� B>
�C5 	D� 1 A� -�
1��;�# �=EF� 1�� B

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

G&�1� 

456 7�
8�3�2��	�	 ���� ��H� �5	�� I!J2 	� ����� �1
2 1
5	 � �# K�	L ��1I�� ��;L .�� INO	=@ �,��	L �� �3�456 7�
8 ��	,���

�� I� �� +P	@ �Q �;��	L � ��R# ��6 1!	� .S�)	E� ?,� ��/0���� T�8�56 � ��;,� (�4U� V�	
� S� V��4� �����B-�� �W�	X T�8�56 

-Y ��L �� ��	=4�� 	� �-Y
;2�	ZQ [�L;8 SSAP151! ��	,��� .����9:5�;8�;8� �)��8 	� �N� ��N56 $X�� �� \;A4� 
	� �� SNL 1
N!	�

 ], V,;�RNA S�	W ��56 $X�� �� ^���1@ �� 	W 15�! �	� �� $�)� ?� � S� 15��� ��56 �� 
1�,� �	�:� �,��8 �
	�;<5	�5 ;�X� 
	�

 � 	%5Q _	��;� �)�3)�� I�� �1! �@�;.
	�;<5	�5SSAP $�	N! VN�CA8 ?N,� �� ��	=4N�� ���� BARE-1 >Tagemina >-`Thv >-Tar 

�� 1
!	� .
;2�	ZQ [�L;8Thv19\M+ACA ��S5� 5 $3! 1
& 15	� ��+�� ?,;4��� 
���� �W�	X � �5�;,� 
	�)--$3N! 1
& 15	� (��N� .

<5	�5 �� ��1L ;� ^��8 �1! �1�	�� ��3! 1
& ��+�� TN�8�56 �� a	� 
	�; ���N� 
	N� [N�8;8 SN�0/Bb%>./B0%>d/d-%>//.B%�� �

T�8�56 �W�	X 
	�e/Be%>./Be%>d/d-%>d/B/��1!	� .�� �	�5 f,	45 ?,� SL 1��-`Thv >Tar1 ;g5 ���� �	�2 ���	38 
	�1
,�;� �� 

S�	W ;4��� �1! 	W 15�.�4,��<)� _	�� ;� ��;2�15� UPGMA8 [,;D �1! ���;8 h,�� S�	�.

�6�� 
	� 
1��� :>����9:5�;8�;8� >����� �1
2 >7�
8SSAP 

S�1C� 

��� ��  !	 "#
#� "$%&  � '	
 ()�� *+, -	�
 .�
$/01 # $2�3

 �
��  )�4)� 5�6� .8�9 
� (3 :�;& -	� �;<� =�> 8?6@� �A�<

 =�?/># BC D	��/2 E�/F BC G�'/;� (/3 =
�&��9 # 8?HI J3�I

KL< ��
� �3  	��) 8?6@� # KL< (0;) #E %;3��/3 �
?/� 

�9� (M��& 
��I �$N�)��.("#
#� "$/%& 8?6@� $;O?
 G�';�

 8�9 
��PPQ�#$R ��-/
 G?;S;� �
#C�/3 �/9� :$/2 )��.(

 ST�  1�
� G�>�;&  !;M)U V?%
 (F �9� -	� �3 ��WM1�):$01 (

��F �$;� X>�F  )��� �2�& �3 "#
#� "$%& $%)�0> 
� E�9� :

(3 X>�F -	� �$M3� $%	��� �A�< .��/;<� # �?3 :�;& G��F  S>� =�>

(3 (3 (Y9�# K/	 �/9+� "
U =�;&
�/F :$/2 Z+/T� # �/<�?)

 � 2�3$)�.(�
#C�3 X/W) E /1�
� *[?6/@� 
�  !;M)U V?%
 

 0�� 
�;43 (��)�3 ��HL;� 
� \3�/%� �� �/]�^R #  R+/T� =�>

 �
��  !;M)U.T _	�A �� (F :�N2  9
�3 E !	U?O?�
?� *�^ �>

=�>�`)�L) # � �4;�  O?!S� ���& .
�'/3�  O?!S� =�>�`)�L)

  H9�%� 
�;43=��3 �� =
�;4/3 
� a/;
?)U -;/3 D/3�#
  9
�3 

�.��
 :�`L)�� E b;HA \3�%� # =�
#�Lc d	��� E*�
�H) Z+T� # �1�
� G�
�;L)�� # $2
�  9�%2
�c _3�9 =?NL)�� e;
�
 (3f�c EG� 

�.U Xg3 E=�
#�Lc =U?O?%h
?;3 *�W;W@
 (49i� j�%2
�c # 
�	��M9� e;
�
 (3)f�c Edh;�? 

*: h;)#�MhO� �4� E*�H
�h� 8?k4� :Rashidims@ut.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               1 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html


� ��
� � ���� ����� ��	
� � 
���	� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

��� 

 �  1�
� *[?6@� (3 # $%2�3 (/3  /S;0!
 
�'/3� K/	 G�?/%1

 �>�`)�L/) :��0>  /9
�3 
� E !	U?/O?	';� #  !	U?/O?�
?� =

 � �l) $�  !;M)U?S;� D3�#
 $%/2�3 .D	��/2 �;mn/
 �/@
 ��/	�

 �> E�9� G�#��� 
�;43 ��)C ��$b
 # :�?H)  Y;@� �/> 
� -;/%o

  //� :�//;& $//2
 �� (//SR�� �� G�?//
 �?//0) :��^M//9� �//�)C)��(.

G#�?p4)��
#�

 %M4> G�>�;& "?)U 
� q�@M�  ST� �T�%1 �> $

#K	 _	�A ��RNA (3�r "?)U 
� D9�# $R  � �r $)?2) .�.(

G#�?p4//)��
#�

 ��  S//T� :#�//& #� j�//9� �//3  >�//;& =�//> 

 	�//�M)� J//	?A =
��//!
  O�?//
 �?//r# "$//1 �//	 # �?//r# 

LTR)Long Terminal Repeat(s;gL//
 J//3�I �//�)C 
� 

 � $%2�3 .G#�?p4)��
#�

 =�>LTR 
� (/bO�Y� -	�ML;3 (F 
�� 

�3 J0ML� �9� :$2 "�N)� ��)C�tTy1-copia �tgypsyt�Ty 

�0g� 
� �$M3� e;
�
 (3 (F)(;4/	#�9 d4	��#
�F�9 (d/`� #

$)$2 :$>�L� (F�9 E � �;4W
 $)?2 .
?/�# (/3 G�/>�;&
� ��)C

 �� =[�//3 �H4//) # :$//2 :$//	�DNA �?//)U �?//< (//3 �
 :�//;&

 :��� u�6M<� $)� .*
v 
��PtQP%3 "$%& 
� #(J/��F 
?/A

�P %�//9� :$//2 J;!L//
 G#�?p4//)��
#�

 �� "?/)U)�#��.(

G#�?p4)��
#�

 =�>LTR # :�?/3 :$/%F��� G�>�;& "?)U 
� 
�� 

 pF  � �
�� �
 =��	� 
�;43 =�> $%2�3)�P#��.(�>�/�)C -;%o

  R�?//) 
� �//>  //%b	 �$//)
�� 
��//I "#�?//�#�F 8?//A J//F 
�

 	  R�?///) 
� �///> #  %;
�///�#�F#�M> 
��///I  %;
�///�#�F? 

$)
��)Q#��.((3"?)U 
� ��)C  )�#��� #  &��M4& �A�< =�/>

  �  >�;& (/3 �/�)C �� G�?
 :��^M/9�  O?/!S� =�>�`)�L/) G�?/%1

  � =[�3 
�;43  S!2$%o =�
�� (FE��F $%2�3 �
 =�/>�&��,C #

 R�?) j�9��3LTR �?/0)  R��A ��)C .�`)�L/) V?/) -	$/%o

 �//////3  //////%MH�  O?//////!S�G#�?p4//////)��
#�

 �//////> 

 O?///!S� �`)�L///) �///�)C -	�
��3
�///F�� (///F �
�� �?///r# 

)sequence-specific amplified polymorphism (SSAP 

 � $2  ��b� G�
�!0> # 5�# D9?
 (F $2�3 .�`)�L/) -/	� ��

 �/> x/SMg� G�/>�;&  /!;M)U V?/%
  /9
�3 ��r ?/r G?/o

)��#�P(�?g) E)�(*
v E)�((N)?	 E)��(�^M9� �9� :$2 :�.

�>�`)�L) �� :��^M9� �3=SSR)�(#AFLP M)U V?/%
 ;/! �/	-

a;
?)U 9
�3 �
?� �> �9� (M��& 
��I )�(.�?/r# (/3 (r?
 �3

 M)U V?%
;! 43;
��	��:$2 :$>�L� ()?0) 
� �>= �?/3 "$/%&

 �> "#
#� -	� (3 (r?
 �3 -;%o M04/I �`)�L/) �> (F yY/9 �� 

 � X2?� �
 "?)U $>�E��3=-	� )�?M3 (F;�_;I� *�1+A� # �/


%k0Y� D3�#
 �
?� 
� M)U;! (/3 "#
#� "$%& 3 �/9� /;
#�	�

�3	$�>�`)�L) �� ="?/)U yY/9 e/9�%� X2?� ��r xSMg� 

�?/2 :��^M9� .�>�`)�L/)=)#�?p4/)��
#�

  SSAP (/3 �A�/<

 yY9 
� G�#��� X%F���U.�T?6/g� "?/) R�?/)  	
�/�#�F?;% 

�?)U X2?� �H9�% � �
 	��N  � /9
�3 �/�r # $/%F V?/%
 

M)U;! H9�%� �`)�L)   �$2�3.

_;W@
 5�$>� :�ta;
?)U -;3  !;M)U D3�#
 -;0g
  �?/3 =�/>

 (M	
�# #"#
#� "$%&  r
�< =�>�t(/F 
?L/F ��  R�?/) =�9�%2 

$)
�� �
 V?%
 �zF�$R .�t(/)?0) ={
��M/9� -;;H
 
� :�/;& -/	� =�/;&

SMg� _A�%� � GC  !;M)U V?%
 �� �]�^R (3 K0F #x$2�3.

���� �j��	�

��	�2 ���� k�;U4�� �DNA 

_;W@
 -	� 
��P� :$!L/)�� GU K/)�3 �� (/F "#
#� a/;
?)U 


��/I :��^M/9� �
?/� E�?/3 :$2 �>��� G���
 :�`L)�� =�
#�LF

 ���& J��2 (F|}a;
?)U 
#�  �?3 #G��/	� x/SMg� ~�W) �� "

:��0> (3��(3 _SbM� �I
 �� r
�< 
?Lc $)�?3)8#$r �.(

��	=4�� ���� ����9:5�;8�;8� 
	�;<5	�5 

�`)�L) (3  )#�?p4)��
#�

 =�> �� _;W@
 -	� 
� :$2 (M��& 
�F

 :#�&copiatTy1J��2 

(5'CTAGGGCATAATTCCAACA3')

( )5' AGAGGAGGATATCCCAACAT 3' 1،− − −BARE 
( )5' GCCCAACCGACCAGGTTGTTACAG3'− Tagermina

( 5 ' CTCCCAGTTGACCAACAA 3)  193)− −Tarl Thv 
$)�?3 )�PE�QE�P#��.(

S,+"8SSAP 

G�
�//!0> # 5�# �#
 j�//9� �//3 
�//F J//R��� f��gM//9� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               2 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html


����� �1
2 �3�456 7�
8 ��	,���)Triticum turgidum var. durum(�� ��	=4�� 	�... 

��� 

��1W-.T�8�56 I:�) $A� � 	�� W 
��Q	%5Q 

J@� a;
?)U :
�02 J@� a;
?)U :
�02 

=?<  �?3 ��:�L)���c  �?3 ��

$)#��)  �?3 ��:�L)���c  �?3 ��

$)#��)  �?3 ��� :�L)���c  �?3 ��P 

G�c�4	?
  �?3 ��:�L)���c  �?3 ��� 

G�c�4	?
  �?3 ��:�L)���c  �?3 ��� 

J;N%�  �?3 ��:�L)���c  �?3 ��� 

��3C :�2  �?3 ��:�L)���c  �?3 ��� 

��3C :�2  �?3 ��:�L)���c  �?3 ��Q 

��3C :�2  �?3 ��:�L)���c  �?3 ��

��3C :�2  �?3 ����c:�L)�  �?3 �

��3���  �?3 �Q:�L)���c  �?3 ��

��3���  �?3 ��:�L)���c  �?3 ��

��3���  �?3 �P� :�L)���c  �?3 ��

��3C �M9
  �?3 �P� :�L)���c  �?3 ��

���;2  �?3 �P:�L)���c  �?3 ��

���;2  �?3 ��:�L)���c  �?3 ��

'	�H
  �?3 ��G�`	�pS&  �?3 �

�	
C  �?3 ��G��H�3  �?3 �

�	
C  �?3 �P� G��H�3  �?3 ��

��L��<  �?3 �Q��r#�3  �?3 �

��L��<  �?3 ����r#�3  �?3 ��

��L��<  �?3 �P��r#�3  �?3 ��

G���c  �?3 �PP ��r#�3  �?3 ��

()�;�  �?3 �PQ ��r#�3  �?3 �P

(;9#
 �I
 ����r#�3  �?3 ��

(;9#
 �I
 �Q��r#�3 �?3 ��

G�M9
�N� �I
 Q���3C "�<  �?3 ��

G�M9
�N� �I
 Q���3C "�<  �?3 ��

G�M9
�N� �I
 Q���3C "�<  �?3 ��

G�M9
�N� �I
 Q�"+	�  �?3 �P� 

G�M9
�N� �I
 QP"+	�  �?3 ��P 

G�M9
�N� �I
 ��"+	�  �?3 ��� 

G�M9
�N� �I
 ��"+	�  �?3 ��� 

(	
?9 �I
 ��"+	� 3 �? ��� 

(	
?9 �I
 ��"+	�  �?3 ��� 

(;c�
 �I
 ��"+	�  �?3 ��� 

�6� �I
 Q�"+	�  �?3 ��Q 

�6� �I
 Q�G�$0>  �?3 ��

�	�'NO� �I
 Q�G�$0>  �?3 �Q

�	'h� �I
 ��G�$0>  �?3 ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               3 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html


� ��
� � ���� ����� ��	
� � 
���	� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

�QP 

��1W S����-

�	'h� �I
 ��G�$0>  �?3 �P� 

�	'h� �I
 �P� G�$0>  �?3 �Q

$%> 
�I����?>�  �?3 �

 H;O �I
 Q���?>�  �?3 ��

Xc��� �I
 �P��?>�  �?3 ��

��?>�  �?3 ��

��?>�  �?3 ��

��?>�  �?3 ��

J;3�
�  �?3 ��� 

J;3�
�  �?3 ��� 

J;3�
�  �?3 ��� 

J;3�
�  �?3 ��

J;3�
�  �?3 �

J;3�
�  �?3 ��

�?2  �?3 �

�?2  �?3 �

�?2  �?3 �Q

�?2  �?3 ��

�?2  �?3 ��

�?2  �?3 ��

-	�;2 �6I  �?3 ��� 

-	�;2 �6I  �?3 ��� 

(;	��
  �?3 ��

DNA �;F �� :��^M9� �3 DNAease ) �F�2QIAGEN ($/2 "�N)� .

�;^;c #�;0cDNA �� :��^M9� �3;;b
 =�M�?
?�#�M!p9�$2 -.

-	$3 $2 "�N)� *
?T .�$M3�DNA  �?/)U �/3 # $/2 f��gM/9�

 �	'/)C �� :��^M/9�  /2�3 =�/>EcoRI #MseI $//2 :��� ��/3 .

J6/M� �	')C ��> �� JT�R *�bYI (3 (A?3�� �>
?M���C dp9

 $%)�0>  	�$M3� �;z!
 (SR�� # $	��&AFLP ���& *
?T .���

  R�?//) j�//9� �//3 �&��//,C #� -;//3  S//T� �//;z!
 LTR 

G#�?p4//)��
#�

 (//3 ~?//3�� 
?//M���C # �//>MseI (//9 # #� �//3 

$2 "�N)�  3�gM)� $;
?kSF?) .(/SR�� �/	 J��2  

��R (<�o

 =��� 
� (;O#� =��9 �2�9�#��(3 # (r
� *$���E(;)�m �P

(3 8#� (<�o (/3 $/2 "�N)� G#�� ��
 *
?T =
?/A �/> 
� (/F

 8�6
� =��� (<�o� M)�9 (r
� �/F ���/& �/��	 X>)ºCQ�t

��(=�/�� 
� =�&��,C D43 (SR�� #ºC�� (/3 *$/��(/W;I� 

$2 "�N)�E��-	$3 ';) =$b3 (<�o $/2 "�/N)� *
?T)(/W;I�

94 ºC 30 s, 54 ºC 30s,72ºC 2.( X%/F�#PCR :�`M/9� 
� 

8$� �
?;3)Sequi-Gen GT MA,  ($2 "�N)�.:��� (	'N
 �/> �/3

 "�) �� :��^M9� 
�'��NTSYSpc �/3 "��&#$/)� # $/	��& (H9�@� 

�M	
?`O� j�9�UPGMA$2 �;9�
 d	�� (3�L
 e	�� #.

f,	45lA� �

	�15	� ��� �	�4�� 

_;W@
 -	� 
��P�/��& 
��/I :��^M/9� �
?� =�&��,C e;F�
 .

V?0N� 
���� $)�3 SSAP $2  >� ��;M�� )8#$r �(-;/3 �� #

��)C��$)�?3 J!2 $%o $)�3 )J!2�.(

� (F���
���?3 �;�M� 8U �> 
� J!2 $%o $)�3 .-	�ML;3 $%o 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               4 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html


����� �1
2 �3�456 7�
8 ��	,���)Triticum turgidum var. durum(�� ��	=4�� 	�... 

�Q� 

��1Wm.�1! ���� �; 5 
	�15	� �� SHRXSSAPS5� 5 �� �W�	X � �5�;,� 
	� 

 S!2 $%o $T
� J!2 $%o =�>$)�3 ��$b
 

 r
�<  )��	�  r
�<  )��	� 

��$b
 JF

�>$)�3 
=�&��,C *�H;F�
 :
�02 

�� ��������Thv19\M+ACA �

�/���/������Tagermina \M+ACA �

�P �P���QThv19\M+CAT �

�Q �PQ��PTar1\M+CG �

�� �����QTar1\M+ACA Q

�/���/������BARE1\M+CAT �

Q/���/������BARE1\M+ACA �

�� �P�Q�QBARE1\M+CG �

�P �Q���PTagermina \M+CAT �

�� �����QTar1\M+CAT �P 

$3! -.5;2�	ZQ �� $H	@ �6 S5�  BARE1 
�� �� 
��1�8T�8�56 ���� 
	� ��;,� 

)->B>.>d>0>-b>-0>�	�5	�;L b>`>-Y>-->-e>-d>�R,�>-/,BY>�	�Q 	! -`>��1 �>B15�	%5 .(

a;
?)U 
�  S!2  �?3 =�> �&��,C �^r (3 ~?3��  T�6M<� 

Thv19/M+ACA �3��$)�3 J!2$%o �� ��$b
 -	�M0c #(3 ~?3

�&��,C �^r T�6M<� M+ACA/Tagermina �3 �$%o $)�3 

�?3 Jh2 .Jh/2 $%o =�>$)�3 ��$b
 -;`)�;� a/;
?)U 
� =�/>

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               5 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html


� ��
� � ���� ����� ��	
� � 
���	� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

�Q� 

 �?3�/� /1�
� "�I
� 
� #�/�?/3 �.
�  S!/2 $/%o $/T
� 

a/////;
?)U  �?/////3 =�/////> ���P)%BARE1\M+CG ( �/////


��)%Thv19\M+ACA ( �?3 �;�M� .G�'/;� -/	�  r
�< "�I
� 
�

 ����)%BARE1\M+CG ( �
��)%Thv19\M+ACA (�?3.��r

 a;
?)U  !;M)U D3�#
  3�	�
� #  9
�3 =�> (/2?< 
��?/0) =�

j�9��3��(3 J!2 $%o $)�3 $�C �9�)J!2�.(

=�>�`)�L/) �� "�$/F �> 
� :$2 :$>�L�  S!2 $%o G�';�

SSAP BARE-1 ETagerminaE��ThvETar1 a/;
?)U 
� =�//>

 �?////3 e////;
�
 (////3 �/��%E�/�P%EQ/Q�%E�/��%
� # E

a////;
?)U  r
�////< =�////>�/��%EQ/��%EQ/Q�%E�/��%E

 � $2�3)8#$r�.(BARE-1 ETagermina yY/9 _;W@
 -	� 
� 

G#�?p4)��
#�

 �`	� (3 �H4) �
 =�M0F  S!2 $%o G�L/) �/>

  � G�L) �	�M) -	� �$)��� (F $>���Thv ETar1 $/%	��� 
� =�/>

 
?� :�;& J��!
 (3�r �ML;3 �l) �:$2 �r $)�.(M4/)�?
 ��	� 
� $/)�

 (3�r �ML;3 "?)U J<�� J��!
  A (g4)# $)?2 �r =�ML/;3 =�>

 ?< �� �$%%F ��N	� "?)U J<�� 
� �
. � G�L) �	�M) -	� (/F $>�

G#�?p4)��
#�

 =�>CopiatTy1 S!2 $%o ��  
#�^M� yY9 

 � G�L) "#
#� "$%& 
� �
 $%>� .
� (MHO� =#
 (/F  SHI *�bO�Y� 

�?/3 (M��& "�N)� G�) "$%& E?r E*
v G�>�;& '/;)  N	�/M) -;/%o 

$2 :$	�)��E��#�Q.(a;
?)U =��9 �$r *
$I -	� D9?
 �>

 �`)�L//) #� �� �ML//;3 �`)�L//)AFLP #SSR -;//0> =#
 (//F 

a;
?)U  � :�?3 :$2 :��^M9� �> $/2�3)�#�.(�/;`)�;-$/)�3 ��$/b
 

��3 J!2 $%o=�>�`)�L/) 
� �&��,C �^r �> =AFLPESSR  #

SSAP 
�
 (3 ;e�/�E�/�#�/� �$2�3 .M) 
�;(/N $/%o G�'/;� 

 S!2 �`)�L) -	� D9?
 �> �ML/;3 �/M0F �&��,C ��$b
 (3 (r?
 �3

 ��#��`)�L) AFLP #SSR a/;
?)U -;0> =#
 (F :��^M/9� �/>

  � :�?3 :$2 $2�3.�
(3 (F  
�W;W@
 # 5�# (S;9# G�
�!0>)��(

G�
�!0> # d;O� #)�(=�>�`)�L) �� :��^M9� �3SSAP e/;
�
 (3 

 S!/2 $/%o G�'/;� $/2 "�/N)� �?g) # ?r =#
�Q%�� �ML/;3

 =�>�`)�L)AFLP $2 :$>�L�.# 5�# (S;/9# (3 (F  
�W;W@
 
�

 G�
�!0>)��(G�
�!0> # d;O� #)�(=�>�`)�L/) �� :��^M/9� �/3

SSAP ?/r =#
 e;
�
 (3 "�/N)� �?/g) #$/	��& E$/%o G�'/;�

  S!2�Q%=�>�`)�L) �� �ML;3AFLP $2 :$>�L� .�� :��^M/9� �3

 =�>�`)�L)SSR �=�>�`)�L/) # :#�& �	� 
��o # :#�& AFLP 

';)�# :#�& �(/3 �'N� :#�& �	� $/�C �/9� .�`)�L/) -/	� �/��

a;
?)U :#�& �	� #  SF :#�& #� 
� �
 �> ��� 
��I =��	� =�> .#�

:�L)���F �� (F a;
?)U\0r =
#C :#�/& 
� �?/3 :$/2 �(/;W3 #

a//;
?)U �//>) r
�//< #  //)��	� (8#� :#�//& 
� $//)
�� 
��//I .

a;
?)U =�> \/0r =
#C 
?L/F B�/, �� :$/2 )E"+/	� EG�M/9�O

 G�$0> E:�L)���F ((3*
?T��>�H/2 G�'/;� �3 �'N� (M9� =�/>

 (/2?< *#�^M� $)$/2 =$/%3)IIt*E�EBEx/O� .(Ua/;
?) =�/>

 (3 �>  r
�< 
��/I �`	$/0> �� �'/N� .+��/F (M/9� #� *
?/T

$%M��&)ItBExO�.(4^
 ;�=��3 (F =�	- �)�?/
;�/2�3 (M/2�� ;�

�	-��9� (F 	-a;
?)U a;
?)U �3 �> �>= �?3 �/	G���
�� =)/;�=

) q�ML�;$%M4 	� �"$/%& (F �^& G�?
 �/>=
� �?/r?� "#
#� 

�	G��  �?3 :�?3 
?LFE��;$Xg3)�(��!R� E )�(
�
 (/3 /;e�/3 

�� :��^M9����&��,C �^r SSR #��F�
 ;e�&��/,C =AFLP 

� (3	-M);(N9
;$)$ a/;
?)U (F �/>=r
�/<  � �/3 	/)�� �
�� =

M)U �3��I;! 0F $%M4> .a;
?)U -;3 
� �/;, _A�/%� �� (F =�>

 
?LF B�, ��\0r =
#C a/;
?)U E$/)�?3 :$/2 �� J/T�R =�/>

 $%M��& 
��I �'N� :#�& K	 
� ��%
 J;3�
�)III ((/F �/9� -/!0�

 a;
?)U -	� �$r� =�
�� �>�a;
?)U �`	� �3 *#�^M� 
� �?/r?� �>

 (3 
?LF $%2�3 
?LF B�, u?6< .# (S/T�� (/3 (/r?
 �/3 (MHO�

 (3 $;b3 =';o -;%o *#�^M�  	�;����r ��1  0) �l) $9
 .-;/3

a;
?)U �%� �`	� # :�L)���F �>  /!;M)U �/3��I 
?L/F B�/, _A

 �
�� �?/r# =��	�)VI.(:�L/)���F 
?L/F B�/, _A�/%� -;/3 
�

 �9�  !;M)U V?%
 G�';� -	�ML;3 =�
�� .(3=
?A a/;
?)U (/F E�/>

 a;
?)U �3 :��0> EG�$0> EG�M9�O E"+	� :�L/)���F �� J/T�R =�/>

(2?< $)$2 =$%3 .(3 \I�# 
� _A�/%� -/	� -;3 K	�') (ST�� J;O�

!�� (3�r G� a;
?)U -	�  	�r G�M/9� (/3 :�L)���F G�M9� �� �> =�/>

�> �
�� �?r# 
�?r .a;
?)U G�M/9�?< �� (/F  	�/> \/0r =
#C 

a;
?)U �3 $)�?3 :$2 ��/3C "�/< # E:�L)���F E"+	� �� JT�R =�>

 $%M2�� =��	� �3��I .(/3 \/I�# 
� (/3 _A�/%� -/	�  /!	�') J/;O�

  � �`	$0> �^& G�?
 :a/;
?)U ��$/r� =�
�� _A�/%� -/	� =�/> 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               6 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html


����� �1
2 �3�456 7�
8 ��	,���)Triticum turgidum var. durum(�� ��	=4�� 	�... 

�Q� 

$G!B.S!�X ���� 5 
�-Y/ T�8�56 �1
2 �� ��	=4�� 	� ��������� S,+"8 �� $H	@ 
	�-Y;2�	ZQ [��;8 ;<5	�5 �H	F4X� SSAP �

S�	�8 [,;Dh,���4,��<)� �UPGMA .Ip>q>()� ��;2�1
2 
	� ����� �W�	X>IIp>r>s>q ��;2�1
2 
	� ����� � W 
��Q!�1

���L q;Z ��>IIIpT�8�56 
	�� W 
��Q �� �1! >$�����IV –�8�56 T
	�� W 
��Q���L V�	
� ;<,� �� �1! 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               7 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html


� ��
� � ���� ����� ��	
� � 
���	� /�	��������/��	 ! �"
# � $%&)()� (/+�,	# -./0 

�Q� 

��1W..T�8�56 �� �5���9:5�;8�;8� 
	�;<5	�5 ��3! 1
& ^��4� ����� ��	=4�� ���� ����� �1
2 
	� 

:
�02 G#�?p4)��
#�

 
JF ��$b
 

�>$)�3 

��$b
 J!2 $%o =�>$)�3  

3 �? �I
  

 S!2 $%o $T
� 

%
 �?3 �I
  

� Thv19 �� �� �� Q/Q� Q/Q�

� Tagermina �� �P � �/�� �/��

� Tar1 �P �� �P �/�� Q/��

� BARE1 �� �� �� �/�� �/��

*#�/^M� D	��/2 �;mn/
 �@
 # G��� �2�& �3 (F $%2�3 q�ML�

  Y;@�)j�M9� :$)� �;, =�> (�'/;� (/3 q�@M�  !;M)U �T�%1 G

*#�/^M� �`	$/0> �� =�#$/R �/
 # :$/2 G�/;3 �/�)C 
�  
#�^M�

:$2 $)� .E'/	�H
 E���;/2 EG�/��F $/%)�� G��	� �`	� _A�%� �
?� 
�

 
?LF 8�02)J;3�
� �� �;, (3 (:#�& (3  6gL� =$%3 :$��;) �9�

)VI(a/;
?)U -	� (!S3 a/;
?)U -;/3 
� �/> 
?L/F B�/, =�/> 

(3 (2?< :�L)���F G�M9� u?6< $/%3 $)$/2 =.(/F  /SF (/N;M)

 � (3 G�?
 -	� �
#C �9� �
?LF B�, (F �9 (3 G��	� u?6/<

 !;M)U V?%
 \H%� :�L)���F G�M9�  � "#
#� "$%&  $/2�3 .$/	�3 �/�� 

-	� =��3 �2�� (r?
 �
?/� 
� \��/r ={
��M/9� K/	 �;)�?/M3 (F

()?0) x/SMg� _A�%� �� "#
 #� "$%& =�;& �;/2�3 (M/2�� 
?L/F

$	�3 �� �� :�-/	� �/3 �/
 �?0) :��^M9� �`)�L) -	$%o �� JT�R =�>

 �;06/
 # :��� X2?� �
 "?)U �� =�ML;3 yY9 
�F =�/;& (/3 �/>

 K//	�') �//;bI�# $//2�3 �//
 .�//;`)�;-�//� 	e//3 (3�L//
 ;-

a;
?)U �>)�?3 (�>�`)�L) 
�=SSR EAFLP #SSAP 
�
 (3 /;e

��/PEQ/P#Q�/P�?3.-	� (3 (r?
 �3 ?p4/)��
#�

 (FG#� 
� �/>

?)�R :$2 �^R U�?) � # $)
�� 
��I /	-R�?/)  �/;;�
 �	�/�=

0F�/ $)
��E�	-�M) 	�b3;$(3 0) �l) $9
.

=�>�`)�L///)SSAP :��� �>��///� �
  !;�?)?4///F�
 =�///>

 //� # =�//;����r =�//>
�;b� �//3 =�ML//;3 =
�&��//9 (//F $//)
#�

 =�>�`)�L) (3 �H4)  !	U?O?�
?�AFLP $)
�� )�.(�/	��:�(

G#�?p4)��
#�

 *�I�@O�  /%b	 ��/9�  !	U?O?;3 (m��R K	 �>

G#�?p4)��
#�

 j�M/9� �;mn
 �@
 xSMg� G�>�;& 
� �> =�/>

 (3�r "?)U 
� # :$2 8�b� :$)� �;, # :$)�  � �r $)?/2)��(#

-	$3 G?;9�
?� $;O?
 (S;9# G�/;3 G�'/;� # :��/F "?/)U 
� =�/>

GU �
 ��@O� (;R�) 5��A� =�>  � 
��I �;mn
 �@
 -;0> (3 $%>�

  0�� 
�;43 XW) J;O� :��F =��3 G�>�;& J��!
 
� �
 $/)�)��(.

�(G#�?p4)��
#�

 ��@O� \/I�# 
� �/9� �L/&�3 J3�I �;, �>

 "?/)U �� u�/< (/;R�) K/	 
� G#�?p4/)��
#�

 K/	 
?�R

 :�;&  S��!
 �	
�
  A 
� (F :�?3  !	U?O?;3 (m��R K	 JT�R

 :��� =#
 �9� )��.((3  ST� �	�#$@� (M2�& 
� G��/3 
�/F

 (//3 �>�`)�L//) -//	�  O�?//
 G�?//H) j�M//9� 
� �A�//<LTR 

G#�?p4)��
#�

 �?3 xSMg� �>.8�9 
�  O# K/0F �3 �;<� =�>

K//;%!
 �� =
�;4//3  O�?//
 E\	�//9 # $//	$r =�//>LTR �//> 

sgL�)��(�9� :$2 \�
 ';) �	�#$@� -	� #.


��+<�	9� 

(;SF (%	'> *�
�/HM1� J/@� �� _/;W@
 -	� =�> B?6/� Z�/A "

=�>�`)�L)  	�9�%2Informative 
�  /1�
� ��� *�^T =��3 

"#
#� "$%& "D9?
 -;�n/
 =�
#�L/c =U?O?%h
?;3 :$hL>#{�

:$2  � =
�'`9�p9 (S;9# -	$3 (c �9� ���&.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

                               8 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html


����� �1
2 �3�456 7�
8 ��	,���)Triticum turgidum var. durum(�� ��	=4�� 	�... 

�QQ 

��	
� ���� ��	=4�� 

�. ��!R� E�.Z.E".=��� E".
.j E=?W) .".$;9�;� E=". 0]�c E>.V # �9#$)��	� .:��� -;4R.���Q. /!;M)U �/3��I  /9
�3

 "#
#� "$%&(Triticum durum)=�>�`)�L) �� :��^M9� �3 AFLP.G��	� =�
#�LF "?S1 (SN� ��)�:(�Qt�Q.

�.��� Xg3 $;��E".�.E".=��� E".
." E=?W).
.E�>��%I". 0]�c #j.".=$;/9�;�.���Q.
  /9
�3 "#
#� "$/%&  /!;M)U V?/%

)Triticum durum L.(:
�?>��'	
 �`)�L) �� :��^M9� �3.G��	� =�
#�LF "?S1 (SN� ��)�() :��o �9� 
�(

3. Allard, R.W. 1996. Genetic basis of the evolution of adaptedness in plants. Euphytica 92: 1–11. 
4. Berenyi, M., T. Gichuki., J. Schmidit and K. Burg. 2002. Ty1-copia retrotransposons-based SSAP (sequencr – 

specific amplified polimorphism)for genetic analysis of sweet potato. Theor. Appl. Genet. 105: 862-869 
5. Castilho, A., A. Vershinin and J.S. Heslop-Harrison. 2000. Repetitive DNA and the chromosomes in the genome of 

oil palm (Elaeis guineensis). Ann. Bot. 85: 837–844. 
6. Casa, A.M., C. Brouwer, A. Nagel., L. Wang, Zhang, S. Kresovich and S.R. Wessler. 2000. The MITE family 

Heartbreaker ( Hbr): molecular markers in maize. Proc. Natl. Acad. Sci. USA. 97:10083–10089. 
7. Ellis, T.H.N., I.J. Poyser, M.R. Knox, A.V. Vershinin and M.J. Ambrose. 1998. Ty1 copia class retrotransposon 

insertion site polymorphism for linkage and diversity analysis in pea. Mol. Gen. Genet. 260: 9–19. 
8. Flavell, R.B. 1986. Repetitive DNA and chromosome evolution in plants. Philos Trans R Soc Lond B Biol Sci. 

312:227-242 
9. Flavell, A.J., E. Dunbar, R. Anderson, S.R. Pearce, R. Hartley and A. Kumar. 1992. Ty1-copia group 

retrotransposons are ubiquitous and eterogeneous in higher plants. Nucleic. Acids. Res. 20: 3639–3644. 
10. Gribbon, B.M., SR. Kalendar, A. H. R Schulman., L. Paulin, P. Jack, A. Kumar and A. J. Flavell. 1999. Phylogeny 

and transpositional activity of Ty1- copia group retrotransposons in cereal genomes. Mol. Gen.Genet. 261:883–
891 

11. Grandbastien, M.A. 1998. Activation of plant retrotransposons under stress conditions.Trends Plant Sci. 3:181–187 
12. Kubis, S., T. Schmidt and J.S. Heslop-Harrison. 1998. Repetitive DNA elements as a major component of plant 

genomes. Ann. Bot. 82: 45–48. 
13. Manifesto, M.M., A.S. Schlatter, H.E. Hopp, E.Y. Suarez and J. Dubcovky. 2001. Quantitative evaluation of genetic 

diversity germplasm using molecular markers. Crop. Sci. 41: 682–690. 
14. Martos, V., C. Royo, Y. Rharrabti and L.F. Garcia del Moral.2005. Using AFLPs to determine phylogenetic 

relationships and genetic erosion in durum wheat cultivars released in Italy and Spain throughout the 20th 
century. Field. Crop. Res. 91: 107–116  

15. Matsuoka, Y. and K. Tsunewaki. 1997. Presence of wheat retrotransposons in Gramineae species and the origin of 
wheat retrotransposon families. Genes. Genet. Sys. 72:335–343. 

16. Porceddu, A., E. Albertini, G. Barcaccia, G. Marconi, F.B. Bertoli and F. Veronesi. 2002. Development of S-SAP 
markers based on an LTR-like sequence from Medicago sativa L. Mol. Genet. Genomi 267:107–114 

17. Purugganan, M.D and S.R. Wessler. 1994. Molecular evolution of magellan, a maizeTy3/gypsy-like 
retrotransposon.Proc. Natl. Acad. Sci. USA. 91:11674–78 

18. Pearce, S.R., C.M. Stuart-Rogers, A. Kumar, T.H.N. Ellis and A.J. Flavell. 1999. Rapid isolation of plant Ty1-copia 
group retrotransposon LTR sequences for molecular marker studies. Plant.J. 19:711–17 

19. Pearce, S.R., M. Knox, T.N.H. Ellis, A. J. Flavell and A. Kumar. 2000. Pea Ty1-copia group retrotransposons: 
transitional activity and use as markers to study genetic diversity in Pisum. Mol. Gen. Genet. 263: 898–907. 

20. Queen. R., B. Gribbon, C. James, P. Jack and A. Flavell. 2004. Retrotransposons-based molecular markers for 
linkage and genetic diversity analysis in wheat. Mol. Gen. Genet. 271:91-97 

21. Shapiro, J. 1999. Transposonsable elements as the key to a 21st century viewe of evolution. Genetica 107:171-179. 
22. SanMiguel, P., Y.K. A. TikhanovJin, N. Motchoulskaia, D. Zakharov, A. Melake-Berhan, P. S. Springer, K. J. 

Edwards, M. Lee., Z. Avramova and J.L. Bennetzen 1996. Nested retrotransposons in the intergenic regions of 
the maize genome. Science 274:765-768. 

23. Waugh, R., K. McLean, A. J. Flavell, S.R. Pearce, A. Kumar, B. B. T. Thomas and W. Powell. 1997. Genetic 
distribution of Bare-1-like retrotransposable elements in the barley genome revealed by sequences-specific 
amplification polymorphisms (S-SAP). Mol. Gen. Genet. 253:687–694. 

24. USDA Drought in EU. 2005. Northwest Africa Cause Global Durum To Sharply Drop. Production Estimates and 
Crop Assessment Division Foreign Agricultural Service. 202: 720-733.  

25. Xiong, Y. and T.H. Eickbush. 1990. Origin and evolution of retroelements based upon their reverse transcriptase 
sequences. EMBO J. 9: 3353–3362. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.1

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

25
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.13.5
https://jcpp.iut.ac.ir/article-1-908-en.html
http://www.tcpdf.org

