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

��� 


	�+,-	�- ��	�	
!RAPD �.
/0 �� �1�2-3 � �4�+- �3 5� 52���6 .
7 

)Beta vulgaris L.(

�8".9 :�;'�	� �<� =" > �< ?@
+��" 	A� ?(B	�C� �� D� ?E?

FG" �8"�+�� +/G"H�	�I � J	� �	 � .�� �*

�.�10 

.
7 �.
/0 �� 5� >�" �2KG �1�2-3 � �4�+- 5���� 5� KL M� $��/� F;N >)aa ( �� �+2
� ��! .MP� �� �1�2-3 � �4�+- >KG ��L�

 �7:I �	Q-" �� F�&RI SL�� .
7 �.
/0 >�� L 	� 5T� 
�	 �� 5� >��	4� +�U- �&� V	KG �	42-" �� ��W 
	� �� 	� ��P! .�P� X�P
0 	P� 

�� �1�2-3 � �4�+- �" ��	K2�" >�� L �1�2-3 Y�
I �"�I MI 
	� 5-"�L .
7�.
/0 �"� Z�"[�" "� .	� �"�2� "� �1�2-3 � �4�+- >KG 5\-	
0

5
�[� � �	�� �� - .
 -	�- �;�1;�� 
	�+,-	�- �� Z�	� V.! 5� ?>�" ��W +,�� �1�2-3 5
��� M� 5� �N �	42-" 
"+� 5� 
" .�	�.X�" �� 

���+� �" �1�2-3 � �4�+- �3 ��+� .
 -	�- 
"+� ?(]@ +T�	^N RAPD�"+ � 5� _�� BSA��	K2�" .!.`��a� �"DNA )+- �	�T ���	�

 �)�� �" ��4�+- �	�T >�� L@(' �@*' .! ��	K2�" .���I 
�� 	�+T�	^N ".2�" F1! .
0 
	�+T�	^N ��	�	
! �" b6 � .��+T ����N 	�

 MI 
�� 	�+T�	^N X�" ?���I �� X�� �� 5I�� ���I �" �".� +� �.
�� F�1�I 
	� ����N 	�.-.! .��1P! .P
0 �P� 5P�<+� X�" �� 5\-	
0

5I�� MI 5�4� ����N �� �N �" 
.�� 5�<+� �� ?.! .�8	I +T�	^N >�� L �� 
	�@(' �@*'.��+T ��	K2�" .�	�	6 ��']>�� L �� +,-	�- 

@(' �*>�� L �� +,-	�- @*' �" +2 � �1�2-3 � �4�+- �-3 �	1� �" 	&-N 5�G	� 5� .! ��	�	
! H]	��2- ��P� �	PT��� .XP�" �	P�� �"

 >KL	- +,-	�- ?	�+,-	�-r*]]c')c)AB>!"� �1�2-3 � �4�+- �-3 �	1� 	� "� 5�G	� X�+2 � .d4� +,-	�- X�"(>�� L �� ����+I�- 

@(' >�� L �� ����+I�- M� �@*'X�" Y� Q� �� �1�2-3 � �4�+- �-3 �	1� �" +,-	�- X�" 5�G	� 5Q�2- �� ?�"� �	�- +�"+� >�� L �� 

(/H�2-	� .! ���N+� �	T���.

�3"� 
	� 
.��� :+,-	�- ?�1�2-3 � �4�+- ?.
7�.
/0 ?f+KI �	< �� ���I 5�[QIRAPD 

�.���	 
��
����������� ���
��� �
����
� ���
��� �
�������� � �!�� "��!��� 

#.
��$ � ��%	� �&'� ( 
�'���
��� �
����
� ���
����������� 

�.��)*���� +*�,- ���,.� ���
��� �
����
� ���
��� �/���0� 123� ��*��%	� 

4.5,� ���6���78 �9� : .� � 123� /�; ;)� :<	=� >'�?- �� 
��� 

@.
��
��� ���	��,.� �"��� A �,� ���
��� �
����
� ���
��� �/���0� 123� 
,%�� 

B.��
��� �/���0� 123� ��*��%	��������� ���
��� �
����
� �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html


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

��# 

5�.4� 

��6���78 Beta vulgaris L.) ( DE.� F���� �� G �HE� �� �����E	 

� �� &��!�� .�� �����E	 � ��� >*�IJ� 
�,� D.� K���L �� &�*

 M�E6�� N�� :EO�� �� � �E�6���78 N�PE)� ,E- M�6�� : .� �� ��

 A	� �*,0 ' .�,E� &$<E ���� :E� �*,0 ' M�6�� : .� �� N,E%�� 


AE	� �� � &��
J� ��,( .��E'� ( �� 
�� <E� �� D<E ���� GE*�

��*�,( D'�,J &$ ;L,� Q	�� &L��� A	� )�.(

:��� �* S�<� � ��� M�L �'N�ETJ ��,E( 
��E ��� &E$ ;L,� �

&� ��! .&� &$ ;L,� &E� %�� �E����)Genetic male sterility(�

&$EE	2-�% 	 )Cytoplasmic male sterility(&EE� %�� �EE* �U

&$EE	2-�% 	)Genetic- cytoplasmic male sterility(�EE!�� 

)#.(��V QE	�� ��E� G E��� 
�,E� �E�6���78 &� %�� &$ ;L,� 

)Owen(N�	 ���W@#�! &*�	��! .�� &E$ ;L,� X�� G*� 
�

 :%<' �� Y* :���� A0<� Z�[7� 
� .\O�� &$ ;L,� X�� G*�

 &62� M���� �� K .<� �':���,� �� M�] 
��^$' &_23� 
�'

 &� &%
(,� &62� ��! .D'G �8 �,���E� ����� &� %�� &$ ;L,� 

���� Z�`%�� A T$O �� 
� Y� 
�' :���O &� D'�,J �� 
� � ���

 &E� �E.�V &� %�� X��� >*�IJ� \0	 ��,E( .N�E	 �� S��$E	��

�Wab ���� Z�`%�� c�� Y* � ���d%E	� �� ��6 ���78 �� �� 
� �

��$� &J,T� &� %�� &$ ;L,� ��)@(.

�� &%$<E6 e�f �� Y* 
�,� &������ ,���
� Y*DNA 

�!�� :%	� - ,g� ���� �� �� h2��� :� A	� .:E� �� ( ,' G*�,����

 IE � �V :E� :%E	� - �� 
��E_ ��!�� e�f ,���
� Y* 
��_

 ��� �'��f)W.(&�� ���� � ,���
� G � 
�6 &�%	� - :^���8

,%�� 123� �!�� :%!�� ��O� Ad3 ����� N&E� ��,( �� �E�����

 �� ��,EEJ� D ;%<EE�, i Z�EE`%�� AEE.O &��EE���� 
�',���
EE�

A T$O ���� ���d%	� j,d� N�_ �� 
�')���b.(

,���
E�RAPD )Random amplified polymorphic DNA(

� &(��E	 :E� :O�� �� :� A	� &������ 
�',���
� �� &�*

 %	� �A��.	 ���
*���V �� 
�� <� �� �V �� ���d AE ��$L �E'

 AE	� ��,� �� -)#b.(
�',���
E�RAPD &*�E	��! 
�,E� 

�� �E� :%E	� - 
�',���
� DE.� /�dE3 ��E��� N,E%�� 
�E'

 
��$ � :� A���;� �&L��� �E')���#��#4�#@�#W(,E� �


�����)�a(���d%	� ���� :%J,( ��,6 ��� .
�',���
E� G �8

:%EE	� - &EE� 
� �� ,���
EE� YEE$� :EE� Z�EE`%�� 
�,EE� �EE����

:EE���,� &_2EE3� 
�EE')�4(��,EE� N�EE�,i 
�,EE� IEE � �

:��`��%� ��E� :E� :
E;� :*�- ,� ��,� ��[� A.O &���� 
�'

 ��E! :%J,()#B���.(
�',���
E� �� ���d%E	�RFLP 
�,E� 

A6� � :�*I',- ,���
� Y$� :� Z�`%�� , ( &��!�� )4��a�

#b ��@(.�
�',���
 AFLP ���� A$_�,- I �)#���B(

�E���� &*]�� :�*I' �.�E� �E.�� � ���E)� &��ET��k� �����E�

 ,���
� � ,(��iV AdO ��8 �� ���d%	�SSR �E�6 ���78 �� 

AEE	� :EE%J,( M�EE��� .:
EE;� �EE.����SSR 
�,EE� ��EE! :EEl��� 

&$� ",%	� �� �',(��iV &���� ���6���78 ��!��)�b.(
�,� 

���d%	� 
�',���
� ��SSR 
�'� E!�V AE	� M�] DNA �� 

��E[� � ���E$� : .� ��6���78 M��� G E T� �� KE3�_ 
�E'

 ��$� &���� .&���E� "�E	�,� \E	��� 
�',(��iV +m	 
�E'

 �����SSR&� &_�,n K��6 ���,()�b.(

c�� o�I� A*I� RAPD �� /�L2n� ��O� :� �� � M�L 

�',(��iV &_�,n 
�,� M��� ����&��!�� )�B��B.(,E� ��2L

 
�',���
� G*� RAPD ��E	V �E.�V :E .� � ���E� ����� � F*,	

&� �!��)�b��@.(
�',���
E� �� ���d%E	� 
�,E� GE*� ��O� ��

RAPD :���,� �� �AE	� ,E%.� �,���
E� Y$� :� &_23� 
�'

 ,*9-��,�� 
�',���
� :� �� �',���
� G*�SCAR ��E$� K*�E0� 

)4�#4.(

EE' 
�',���
EE� &*�EE	��! �,EEp�_ >'�?EE- �� q�RAPD 

AE	� ���E� �E�6���78 �� &E� %�� &E$ ;L,� �� :� :%	� - .��

,���
E� �� &E� %�� &E$ ;L,� �� &*�E	��! 
�,E� >'�?E- G*� 

RAPDj,EEEEEd� N�EEEEE_ �� ���EEEEE� :EEEEE*I�� c�� �EEEEE� 

)Bulked segregant analysis:BSA(�*�,( ���d%	� )##.(

_�� � �"�� 	�

�T �"����	 

AE T$O �� >'�?- G*� �� rE*��� 
�E')O-type(#���#B�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html



	�+,-	�- ��	�	
!RAPD 7�.
/0 �� �1�2-3 � �4�+- �3 5� 52���6 .
)Beta vulgaris L.(

��� 

�=�! ���d%	� 5,� ��6���78 �9� : .� � 123� /�; ;)� :<	

 A T$O N��T� � j,d� N�_ �� &� %�� &$ ;L,� Ad3 
�,� :�

#F&� ��!�� .K( ��.s �� +- K6��_ ��'�b� D ;L,E� :��� Bb

,� :��� �E	��! A T$O ,' Kf�� �� ����� �� � ��E*�,( &* �E.�V

 &(,� :��$��! : .�.

g"+a2�"DNA 

5�,`%	� DNA �E� ����E�$' � &[E<E��� 
��.�
E - c�� :� 

AJ,( M���� �����$' � Y ������ /�_23�)�4��a(.Ag[i 

DNA ,%����J�,%�mE	� �� ���d%	� �� )Spectrolab - M350 ( ��

 5�� N�n#Bb ��d%	� �� I � �V A d � � ,%����� ���EJ�,%��� �� �

���(V N� ����*�,( G  T� �3�� .

5�[QIRAPD 

>�EE���RAPD &*�EE.� DEE�_ �� #@M�EE��� ,EE% ��,� � �EE! .

,(��iV �'K��E! ���d%E	� ���E� 
��# AE � �� ,(��EiV AB 

)Advanced Biotechnology(��bb AEE � �� ,(��EEiV UBC 

)University of British Colombia ( �#b� �� ,(��EiV AE 

��,-�)Operon kit(OP) (����� .
��E_ >���� t�[`� :@/�

&[ � �]��MgCl2�#/b&[ � �]��dNTPs)A�,E! ���*�$� ��

Fermentas���� EE	 A�,EE! ���,EE*� �� (>�EE��� ,J�EE� �x���

Y� ��,$ [- D*I�V �_��)Taq Polymerase ()���� 	 A�,!(�

#@ � ,(��iV M,(���� @bM,(���� DNA ���� 
��E� .>�E���

 �,%�� � ,[�*�	��,� ��)Biometra T3 thermocycler ( �0n �

AJ,( M���� ,*� :���,� :�(@�� :; 6� W4&%��E	 :O�� ���,E(

#(4@�� : ��w W4&%��E	 :EO�� ���,E(�(4@�� :E ��w @/�4

���,( &%��	 :O��4(�b�� : ��w a#&%��E	 :O�� � ��,E(@(

�b �� :; 6� a#	 :O�� &%�� KE_�,� :E� ��,(#�E�4��W��E� 

�*�,( ��,�� .,J����� :� >���� 
�' 
�� ���EJ�,%��� :[ E	�

 �E(V N� ��#/��� �E3�� ,J�E� TAE  K��E! Tris- acetate 

b4/b��]�� Na2 EDTA bb�/b�E*�,( 
��E	��O ��]�E� .

N� ����EJ�,%��� �� +- 
��E_ N�E[)� �� µg/ml �M�*�E �� 

V x�� �*���,� +��,E� ���%E	� YE$� :E� � 
I � ����E� ��[*�

+�L � ��'�
� �*�,( 
���,�.

f+KI �	< �� ���I 5�[QI(BSA) 


��<� ,*��;�DNA �� �� D ;L,� :��� �,E' �� �����,� :��� 

� t�[`� ,�*��* �� A T$O4�E*�,( K �
E� ���E� )#���E� 

� D ;L,�#����E�,� ���� .(�� ���d%E	� �E� +mE	 �b# �
E� ,��

RAPD ���� G � &[�!��8 AE T$O �� ,E' ���� �� j�J 
�'

#�� �#B�AEEJ,( ��,EE6 &EE	�,� ���EE� .�EET� :EE[_,� ��

 ��8 
�',(��iV :��� N��,i 
�,� ��%�� K�! ��E�'� K �
� 
�'

���� &[�E! ��8 :� &*�',(��iV � AJ� ��� :� �'VGE*� �� �E.�

 � :[_,�H:��� ,*�	 
�� �! � * E��V A T$O �� 
�' ���E! �� 

)##.(
�',���
� , y�� 
�,� :� &*�',(��iV 
� ��z[��� &����

 �� ,%$� :[3�J ��@b���� &� %�� &$ ;L,� �� �� ��(��� &%��	 

�� �A	�N��O �A	� ���V .


�	�N F��DI � 5�[QI 

���EE	� 
�EE� ��EE��V ��)χ2 Square (IEE%* ��EE! { )PEE� 

)Yates(� ��Eg%�� ���E� A0<� :<*�;� 
�,� ��E! ��'�
E�

 Y* ,��,� ����V G*� 
���V :O�� �,*� ��! ���d%	� �',���
�

��� )��.(
�',���
� :[3�J RAPD &E$ ;L,� &E�� ���� �

:��� &����,J �� ���d%	� �� &� %�� �*�,( G  T� \ �,��� 
�'

)��4�#a.(

hD� � i�	2- 


�',���
� &*�	��! 
�,� RAPD:%	� - &$ ;L,� &�� ���� ��

 �&� %��DNA 
�� �����,� �� ( �A T$O �� �� D ;L,� �� ( 

#�� �#B�,E' � ��E*�,( t�[`� ,�*��* �� 
��<� A0<� �� 

��� K �
E� �� :E��If �* ���� Y* M��� .����E�$' � �(�E8)B(

Af�E	 
�,E� ��,EJ� �� 
��E*� ���T� ��,� t�[`� :� ���;%T�

 G E� /��d� ��'�
� N�$%_� >'�� |L�� ����� 
�,E� ���E� ��

 &� q�' �� ����� &_��� �� , i &_��� ��,( .�,E�*� q,n �� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html


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

��4 

��.L'.� �4�+- �3 	� 	&-N 5�G	� 5� ��	�+,-	�- +�j1I 
"+� 5� ��	�+T�	^N 
.�I�k���- �;"�I 

�" +2 � �1�2-3H]>�" ���� �	T��� �2-	� .


� ��z[��� &���� ,(��iV 

TGGCCGACTC WU�AB 

CCTACACGCA �#U�AB 

CCGTTCACGG 4U�AB 

ACGGGAGTTC �aU�AB 

TCCGTCGCAA WU4AB 

TCACTGCGCC �bU4AB 

GGCACCGACA @UBAB 

AAGCGTCACC BUBAB 

GGTGCATCTG �4UBAB 

TGTGGTGCGT ��UWAB 

TCGGCGAACC ��U�AB 

CCCGGCATAA �U�AB 

CACCCGGATG �4U�AB 

TTATCGCCCC �#U#AB 

AGTCGCCCTT �@UBAB 

CTATCCTGCC 4U�AB 

GCGTGACCCG #4@ UBC 

GTCCCGTGGT �#U�AB 

GTCTACGGCA BOPR- 

AACCCTGACC #AB 

K
 � �����$' � ���)##(D' �����E�$' � &��E���� ( G E�8

)��(&E� ���E� ����E�� >*�IEJ� :� ���,� ��.�
 - \0E	 �E����

��,( N�� X�� 
�kf >'��.

�� ���d%	� �� ���� ,' �T� :[_,� ���b# �� &J��P� ,(��iV 


�EE ��z[���RAPD c�� "�EE	� ,EE� �BSA)##(:<EE*�;�

�*�,( .���_#b�3�� �E',(��iV ��)Bb,(��EiV (���E� 
�E'

DNA �E',(��iV :E ;� ����,�� , y�� �� )#4# ,(��EiV (���E_

�Wbb ���,� � ��� A T$O ,' �� ���� .�� 
���ET� ,E y�� M�L

 &� �',���
� :� ����� ��E*� �E* N�PE�� K)� Y* Q;J G%!�� K ��

 K)� :[3�J ���� �!�� ��6 ���78 M��� 
�� &���%� N�P�� 
�' .

����T@��B#:E� K�E! �E�8 ���E� Y* 
���� K6��_ ,(��iV 

���� G ��� \ �,� A T$O K��;%� 
�' 
�E'#���#B��E���� .

AE T$O �� ,%
E � K�E! �E�8 
�',���
E� ���T� ��O�#B� 

M�� G*� X��� ���� ,���*� �� &!�� A	� G�$� �!�� D	2- .

�E	��! K�E! �E�8 
�',���
� 
,*9-��,�� G  T� 
�,� &*

 ���E� 
�� h���E�� :En��,� 
�E',(��iV ���! �� KE��;%� 
�E'

 �! ����V A T$O .:[_,� G*� ��*�- ��#��� h�,Ey�� :� ,(��iV 

����� ���� ��
� &[�! ��8 A T$O �� ,' ���*�,( }`
� �.

,(��EEiV YEE* ����EET� GEE*� �� 
����4�K�EE! �EE�8 ���EE� #


����,(��iV��K�E! ��8 ���� a
���� ,(��EiV #�E�8 ���E� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html



	�+,-	�- ��	�	
!RAPD 7�.
/0 �� �1�2-3 � �4�+- �3 5� 52���6 .
)Beta vulgaris L.(

��@ 

K�E! �E�8 ���E� YE* 
���� M��E� ,E' �',(��iV : ;� � K�!

����� .X�$�� ��4#:E� �! � ��� K�! ��8 ���� ##�� ��EL 

D ;L,� ���� �� �.�V)AEdO�� ,���
�)Repulsion((�#b��EL 

&6�� �����,� ���� �� �����)AEdO ,���
�)Coupling((��EO�

��%!�� .

',(��iV �A*�.� �� 
�� ,E� ��E! &*�E	��! K�E! ��8 
�

DNA :��� Y� 
���� ���'� K �
� 
�' KE��;%� 
�E')�:E��� 

� �����,��A T$O ,' �� D ;L,� :��� (:��� ,*�	 ��'D ;L,� 


A T$O �����,� ��'�*�,( ����V ),y���_ ��@4D ;L,E� :��� 

�a4,E�*� �����,� :��� .(M�E� 
�,E� �� �ET� �',���
E� 
��9E(

L:EL�$�� �� ,(��iV ���$! � ,(��iV �����	 
��P%f� A�2

 
��PE%f� A�2L ��,$' :� ��! ���*� ���� ������ ����d%	� ����

r�* c)AdO � AdO�� ,���
� 
��T� :� \ �,� :�(�*�,( ,�~.

��E%�� ��',���
� :� t��,� /�L2n� ���V A	� :� �� +-

 ����V �� ���d%	� �� �.�V j,d� ��)� ��E! { )P� ���	� 
��

 �E*�,( &EE	�,� AEE T$O �� ,E' �� .Z�EE`%�� :EE� &*�EE��V ��

:��� ��Eg%�� �AE	� ���0� &J��P� /��3 :� :T��k� ���� 
�'

&� 
�� ����V �AJ� �',���
� j,d� ��)� &	�,� 
�,� ���	�

 &E�T� ����E� �� 
�� <� �� ��E! ��� .��E��V �GE*� ��EO� �E�


�� �,EJ 
�,� ��! { )P� ���	� �:��',���
E� ���E� �� 

� �� j�J X�p�� :[3�_ �*�%� :� AJ,( M����H�,� � l .
�,E�

 A T$O �� N�y�#�� ���_ 4@A0<E� �� �',���
� �� �3�� 

����� ��
� q�,)�� &���� ��g%�� ���� .:� %� G*�,���� �E! 
, (

j,d� q�,)�� �� 
�3�� K6��_ :�)Segregation distortion(

��! ��'�
�,�&J��PE� �� &E!�� &	�,� ���� 
�',���
� 
�

 :��� ���0� A	� ���� &��`%�� 
�' .X�Ep�� G*� �� &
`� :%0��

  '�� :� t��,� A	� G�$� I � �!�� ��6���78 M��� A.
�,E�

N�y��&�*� � �J�* )�@(
, �� �)�(j,Ed� q�,E)�� ��I �

 
�',���
� RAPD A T$O �� ��F2���E_ �� \ �,� :� #�

�#�M�E�� A '�� �� &!�� �� ,�� G*� � ���$� c��I( �3�� 

:%<��� ��6���78 ��� .q9E_ KE �� :E� h]�E$%_� X�Ep�� GE*�

AEE��( &��EE`%�� �EE* ��,EE( :EE��� &EE$ ;L :EE� %� �� ,EE� 
�EE'

 
��(��	����f)���#��W(A��( &��`%�� q9_ ����E� 
�'

)�#(/��d� ,w� �� �* �/��*� G � &�%<*�! 
�' &� �' �!��

)���W.(�� G*�E�8 �E�6���78 M�E�� �� :E� G*� :� :O�� ��

 M���EE�,� 
�� ,EE� e�PEEf :EE� ���
EE� 
�EE'��#�@�EE* 

��,( &�%	� - 
�'��@�B��)#�(�� � A	� ��! c��I(

 
�',���
EE� &����EE�,� ��EE�� G$EEp RAPD  }`
EE��� 

&� �!��)��(��E�� � �',���
� &�%	� - ����
E� &E�� 
�E'

&� �����*�$� : O�� �� j,d� q�,)�� ��O� �)�.(

&E$ ;L,� &E�� ��E�� � �',���
E� G E� &0 �,��E� �3��

 A T$O �� �� &� %��#�� �#B� �E*�,( :0E	�)� ��6���78

)N��O #.(:��� ���T� AEdO 
�',���
E� 
�,� \ �,��� 
�'

 :��� ���T� F$O ,��,� :E��� � ,���
E� �E6�J �����,� 
�' 
�E'

 O�� D ;L,� :��� ���T� � ,���
� �,���
E� 
�,� \ �,��� 
�'

 :��� ���T� ,��,� �� N��T� AdO�� ��E� ,���
� �6�J D ;L 
�' .

��8RAPD AE	� \E��i ,���
E� Y*)�b��@�#���B(�

�� ,���
� 
�,� :��� ���T� G  T� ����� AdO �� \E �,��� 
�'

 ,���
E� �� &Ef,� ���E� ������E� ��O� ����� ��'� ( G � ��'

 r ���� �� ��,( Y* �� K6��_ �')D ;L,� �* �����,� (&����,J

:��� \ �,��� 
�')&0 �,��� �3�� (�� ,%
 �@b��E� �E3�� 

)N��O #.(&E�� ��E�� � ���9E� 
�',���
E� :[3�J G*�,����

 K6��_ &� %�� &$ ;L,�cM@b &��E!�� .:E[_,� �� �E� �ET� 

���d%EE	� :EE��� &EE����,J �� \EE �,��� 
�EE')��4�#a(:[EE3�J �


�',���
� &0*,;� RAPD �� &E� %�� &E$ ;L,� &�� ���� �

rE ���� �� ��,( �� ,' �� �.�V �� :� &*�',���
� ���� 
�E'

 &EE����,J AEE T$O �� �� &EE�* �� K6��EE_ D ;L,EE� � ����EE�,�

 �� ,%$� &0 �,���@b�*�,( :0	�)� ���� �3�� .:0E	�)� G*�

 AEE T$O �� 
�,EE� YEE �d� :EE�#�� �#B� �� X�EE$�� �� �

�*�,( M���� A T$O )N��EO �.(,���
E� �E',(��iV ��E � ��

rBbb U��U�AB Y*�I� ,Eg� ���� &�� ���� :� ,���
� G*,�

��� .�� &E� %�� &E$ ;L,� &E�� ��E�� � ,���
E� GE*� :[3�J

 A T$O#�� ,E��,� &E0*,;� ��En :� �cM �/BAE T$O �� �

#B� ,EE��,� &EE0*,;� ��EEn :EE� �cM �/��EE! :0EE	�)� .��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html


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

��B 

��.L @.����+I �- .G�� (%) 
	�+,-	�- X�� RAPD  >�� L �� �1�2-3 � �4�+- �-3 �	1� �@(' �@*'.
7�.
/0 

A T$O#B� A T$O#�� 

�����,� D ;L,� 
���T� ��'� (

��! ����V 
�����,� D ;L,� 

��'� ( ���T�

��! ����V 

,���
� 

EEEE @#��EEEE BB#�r�bb –�U�AB 

EEEE �B#EEEE ��#rBbbU��U�AB 

EEEE @�#�EEEE ab#�r�bbU�4U�AB 

�B 4�#4#�@a#ac@bbUWU�AB 

Bb ���W@a��#bcW@bU�#U#AB 

EEEE B4�bEEEE @b#�rWbbU�@UBAB 

EEEE ab##EEEE #b@brWbbUBUBAB 

EEEE �4�4EEEE �4@ar4�bU�#U�AB 

@b ��#4�bb 4�Bc�@bU4U�AB 

EEEE BB#@EEEE #@#�r�@@bUWU4AB 

EEEE �@�bEEEE #W��r�@bU�4UBAB 

EEEE ab�bEEEE ab��r��@bU�4UBAB 

EEEE #��4EEEE �BB�r��bb U4U�AB 

EEEE EEEE UEEEE @b�br�#bb U#4@ UBC 

@B �B#W4b4B#�c��bbU�aU�AB 

EEEE EEEE U�a�b@bc*�@b U#AB 

EEEE EEEE U��4b@bc*�BbbU#AB 

EEEE EEEE U##a�@bc*�abbU#AB  

BB ��#�4B4�#@ca@bU�bU4AB 

a� 4B#�BW#@#@c��@b U�bU4AB 

EEEE @b#aEEEE ����r��bb U��UWAB 

B# ��#aEEEE EEEE Uc*#@bbU�#U�AB 

4a ��#WEEEE EEEE Uc*��@bU@UBAB 

EEEE EEEE Ua##�4Bc*��bbUBOPR-  

r:� AdO�� ,���
� ,��� �c:A	� AdO ,���
� ,��� �.

*::��� �� &f,� 
�� ,� ��%�� AdO 
�',���
� G*� �! ����V A T$O �� �� &�* 
�' .G*� :� ,g� ���� ��*� �.�V ���� �� &0 �,��� &����,J :�

$O �� �',���
� G*� &	�,� ��q,3 ,�*� A T �*�,( ,g�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html



	�+,-	�- ��	�	
!RAPD 7�.
/0 �� �1�2-3 � �4�+- �3 5� 52���6 .
)Beta vulgaris L.(

��a 

��.L(.
	�+T	�- ���+4I 5�G	� RAPD )�	T��� �2-	� SR< +� (>�� L �� �1�2-3 � �4�+- �-3 �	1� �
	�@(' �@*'.
7�.
/0 

A T$O A T$O 

K� #B� #�� 
,���
� 

K� #B� #�� 
,���
� 

@/#4a/��W/#�r��bb U4U�AB �/@�/��/BrBbbU��U�AB 

EEEE EEEE #�/�4r�@@bUWU4AB EEEE �/4�EEEE c��@b U@UBAB 

EEEE EEEE �/4#c��bbU�aU�AB EEEE �/#WEEEE c@bbUWU�AB 

EEEE EEEE �4c�BbbU#AB �/#b�/#�W/��r�@bU�4UBAB 

EEEE EEEE 44ca@bU�bU4AB EEEE EEEE �/��rWbbUBUBAB 

UUa/#br��bb U��UWAB #/#��/#�#/#�r4�bU�#U�AB 

r:� AdO�� ,���
� ,��� �c:A	� AdO ,���
� ,��� � .N��O �� &*�',���
� ���� ��#,E��,� AE T$O �� �� &�* �� &0 �,��� &����,J :� @b

��
� :0	�)� &�� ���� � ,���
� :[3�J ���� ,%
 � �* �3�� A	�.

���� �� ���d%	� �� � X�$�� $O �� ,' ��'� ( 
�' :[E3�J �AE T

 ���_ �� &� %�� &$ ;L,� �� �� ,���
� G*��/@&%��	 ��(���

�EE*�,( :0EE	�)� .
�� ,���
EE� GEE*� 
���EEJ�,%��� 
�EE��� ��

:��� ���� ���'� K �
� 
�' KE��;%� 
�E')�� ����E�,� :E��� �

D ;L,� :���(,g����E� ���E� A T$O �� ��)bp Bbb (:E [� ��

:���  T$O �� ,' D ;L,� 
�' Q;J :� &��_ �� �A!�� ��O� A

:E��� �� &�*AE T$O �� ����E�,� 
�E'#B���� ��
E� �� ���E� 

)K�! �.(&� �,���
� G*� ���� AdO�� :� :O�� �� ��E.s� ���E�

���� :��� r ���� :� A!�� A	� /��*��,%' ,g� .

&E�� ��E�� :E� YE*�I� 
�',���
E� :E%J�* GE*� "�E	� ,�

 �� &�$' &� %�� &$ ;L,� ����� AdO�� X��)N��O �(�� :E�

 ,���
� IO :� �.�V G �rBbbU��U�AB �',���
� : ;� :[3�J �

&E� ��E*� ,���
E� YE$� :E� Z�E`%�� �� ���d%E	� A.O �E!�� 

)##�#a.(G*� :� :O�� �� :T��k� ���� A T$O :�F2,���
E� �

M,� �� ���d%	� :� 
�� � �9� ���� \��i ���d%	� ���� ��IEJ�)�,E� 


N�y�Mapmaker ( &E�� ��E�� � �',���
� :[3�J :0	�)� 
�,�

 F��E� �j�EJ Q*�,E! �� �,E*� �AE!��� ��EO� &� %�� &$ ;L,�

 &� ���V,� \*�� �� �� AdO�� 
�',���
� :[3�J &*�$�%	�� �E�� 

)�&P`! /�0���� �
�$)����W.(�� ���d%E	� �� N�_ G*� ��

M,� ��IJ�Mapmaker )��(�E�LOD Score ,E��,� �,y���E_ �

:[EE3�J4b&EE$ ;L,� &EE�� ��EE�� � �',���
EE� ��EE(��� &%��EE	 

��,( :� &� %�� ���� A0<E� &�%	� - 
�' :E� %� �� :E� ���E!

 ,���
� :[3�JrBbbU��U�AB &E� %�� &E$ ;L,� &�� ���� �

A T$O �� 
�'#�� �#B�\E �,� :E� AE T$O �� X�$�� �

,��,�b/�B�4/�@�@/�b� &%��	 �! ���V,� ��(�� .:� %� G*�

 &EE[06 :EET��k� �*�EE%� �EE�)�(�� ��EE*� \EE*�� ��EEO� ,EE� &EE�0�

,��M,� 
�'��� ��IJ�Mapmaker 2��E� AdO�� 
�',���
� 
�,� 

A!�� A;��k� .

,���
E� &�%E	� - :E� G*� :� :O�� ��rBbbU��U�AB �

��� ���E� ]�� &� %�� &$ ;L,� &�� �)cM �/@=r(G EL �� �

_&E� AdO�� ,���
� Y* N� N�E_ �� AE T$O YE* �� ��E!��

 j,d�)r ���� 
���� 
�' aa. Aa, AA&$ ;L,� 
�,� (&��E����

 r ���� AA)����� /��*��$' (� /�E�*��,%' rE ���� �� ��

 �*�$� &*�	��! Z�[7� /��*��$' .rE ���� :E	 ,E' &*�	��! 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html


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

��� 

F1! '.+,-	�- 
�"�- 
�,;" r')*]]c)AB   L ��>�� 
	�@(' )m0(�@*' )>�"� (.
7�.
/0 .`�n9'	I)`��+� > � +� �� 

`�n9 � ���	� +- �	�	�T 5�o	I'*�� ��4�+- �	�	�T 5� `��+� .!	� .SM SR<+� �.! pa�� V	�n7 ��".-" 	� �;�1;�� �+L ��".-	2�" ?

>�" �	� >KL.

��E��� AEdO � AEdO�� ��J 
�',���
� �� M��� ���d%	� �� ,*9E-

:EE���,� �� 
,%
EE � &*���EE� � AEE	� ���EE�L :EE� &_2EE3� 
�EE'

 A!�� �'��f ���0$' 
�',���
� .&� ��.�
 - G*�,���� �E� ��,E(

 IE � AEdO ��EJ �� ,���
� �&J��P� 
�',(��iV ,*�	 �� ���d%	�

��! &*�	��! &� %�� &$ ;L,� Ad3 
�,�.

: EEEE3��&EEEE� ,���
EEEE� ��EEEE!rBbb U��U�AB 
�� 

A T$O � 
�' �V 
,*9E-��,�� ��IE � �E� ��,( ����V D' ,�*

 ��! }`
� ,%
 � .D'��.�
 - G �8&�>*�IEJ� 
�,E� ��E!

 ,���
� 
,*9-��,�� A [��6rBbb U��U�AB ��E� $n� ���*� �

���E$� &3�PE%f� 
�,E� � ,���
E� GE*� �� ���d%	� �� ,%
 �

 >����PCR G E T� �� +E- � ��E! 
��E	��O :n��,� ���� �

� :� &���� ,���
SCAR��! K*�0� .

��	
� ���� ��	K2�" 

�.� �
, �� .���# .�� Aw���)
�' (
�',���
E� &*�E	��! � �E ����I*� :E� AE���;� K��LDNA �E�6���78 �� �E.�V �E� :%E	� - 
.

��*�- /���0� 123� 
,%�� :����
����
� ���
��� �I*,0� ���
��� .

#.M �&	��J .X �.
,6�� .��aa .0� 123� N�3�/��� .�.
� ���
��� /���
%��.

3. Barzen, E., W. Mechelke, E. Ritter, J.F. Seitzer and F. Salamini. 1992. RFLP markers for sugar beet breeding: 
Chromosomal linkage maps and location of major genes for rhizomania resistance, monogermy and hypocotyl 
colour. The Plant J. 2: 601-611. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html



	�+,-	�- ��	�	
!RAPD 7�.
/0 �� �1�2-3 � �4�+- �3 5� 52���6 .
)Beta vulgaris L.(

��W 

4. Barzen, E., R. Stahl, E. Fuchs, D. Borchardt and F. Salamini.1997. Development of coupling-repulsion-phase SCAR 
markers diagnostic for the sugar beet Rr1 allele conferring resistance to rhizomania. Mol. Breed. 3: 231-238. 

5. Bosemark, N.O. 1970. Use of Mendelian male sterility in recurrent selection and hybrid breeding in beets. Report of 
meeting held at the station d. Amelioration des  Plantes  ourrageres. PP. 127-134. 

6. Chague, V., J. C.Mercier, M. Guenard, A. deCourcel and F. Vedel. 1996. Identification and mapping on 
chromosome 9 of RAPD markers linked to Sw-5 in tomato by bulked segregant analysis. Theor. Appl. Genet.  
92: 1045- 1051. 

7. Darbshwar, R. 2000. Plant Breeding. Analysis and Exploitation of Variation. Alpha Science International Ltd., 
India. 

8. Francis, S. 1999. Using molecular markers to understand rhizomania and powdery mildew resistance. Br. Sugar 
Beet Rev. 67 :16-19. 

9. Francis, S.A., M. Redfearn, D.M. Chwarszczynska, M.J. Asher and R. T. Lewellen. 1998. Use of molecular markers 
in breeding for disease resistance in sugar beet (Beta vulgaris L.). Aspects of Appl. Biol. 52: 279- 285.

10. Giovannoni, J.J., R.A. Wing, M.W. Ganal and S.D. Tanksley. 1991. Isolation of molecular markers from specific 
chromosomal intervals using DNA pools from existing mapping populations. Nucleic Acids Res. 19: 6553-6558. 

11. Haley, S.D., P.N. Miklas, J.R. Stavely, J. Byrum and J.D. Kelly. 1993. Identification of RAPD markers linked to 
major rust resistance gene block in common bean. Theor. Appl. Genet. 86: 505-512. 

12. Hansen M., C. Hallden, N.O. Nilsson and T. Sall. 1997. Marker assisted selection of restored male-fertile Brassica 
napus plants using a set of dominant RAPD markers. Mol. Breed. 3: 449-456. 

13. Hansen, M., C. Hallden and T. Sall. 1998. Error rates and polymorphism frequencies for three RAPD protocols. 
Plant Molecular Biol. Rep. 16: 139- 146. 

14. Henson, J.M. and R. French. 1993. The polymerase chain reaction and plant disease diagnosis. Annu. Rev. 
Phytopathol 31: 81-109. 

15. Jean, M., G.G. Brown and B.S. Landry. 1997. Genetic mapping of nuclear fertility restorer genes for the polima 
cytoplasmic male sterility in canola (Brassica napus L.) using DNA markers. Theor. Appl. Genet. 95: 321-328. 

16. Lander, E.S., P. Green, I. Abrahamson, A.Barlow, M.J. Daley, S.E.Lincoln and L. Newburg. 1987. MAPMAKER: 
An interactive computer package for constructing primary genetic maps of experimental and natural populations. 
Genomics, 1: 174-181. 

17. Liu, B.H. 1998. Statistical Genomics: Mapping and QTL Analysis. CRC Press, New York. 
18. Laucou, V., K. Haurogn, N. Ellis and C. Rameau. 1998. Genetic mapping in pea, 1. RAPD-based genetic linkage 

map of Pisum sativum. Theor. Appl. Genet. 97: 905-915. 
19. Martin G.B., J.G.K. Williams and S.D. Tanksley. 1991. Rapid identification of markers linked to a Pseudomonas 

resistance gene in tomato by using random primers and near-isogenic lines. Proc. Natl. Acad. Sci. 88: 2336-2340. 
20. Michelmore, R.W., I. Paran and R.V. Kesseli. 1991. Identification of markers linked to disease resistance  genes by 

bulked segregant analysis: A rapid method to detect markers in specific genomic regions by using segregating 
populations. Proc. Natl. Acad. Sci. USA. 88: 9828- 9832. 

21. Novy, R.G. and N. Vorsa. 1996. Evidence for RAPD heteroduplex formation in ranberry: implications for pedigree 
and genetic-relatedness studies and a source of co-dominant RAPD markers. Theor. Appl. Genet.  92: 840-849. 

22. Ohmori, T., M. Murata and F. Motoyoshi. 1996. Molecular characterization of RAPD and SCAR   markers linked to 
the Tm-1 locus in tomato. Theor. Appl. Genet. 92: 151-156. 

23. Paran I., R. Kesseli and R.W. Michelmore. 1991. Identification of restriction fragment length polymorphism and 
random amplified polymorphic DNA markers linked to downy mildew resistance genes in lettuce, using near-
isogenic lines. Genome 34: 1021-1027. 

24. Paran, I. and R.W. Michelmore. 1993. Development of reliable PCR- based markers linked to downy mildew 
resistance genes in lettuce. Theor. Appl. Genet. 85: 985- 993. 

25. Paterson, A.H.; S.D. Tanksley and M.E. Sorrells. 1991. DNA markers in plant improvement. Adv. Agron. 46: 39-90. 
26. Pillen, K., G. Steinrucken, R. Herrmann and C. Jung. 1993. An extended linkage map of sugar beet (Beta vulgaris 

L.) including nine putative lethal genes and the restorer gene. Plant Breed. 111: 265-272. 
27. Poulsen, D.M.E, R.J. Henry, R.P. Johnston, J.A.G. Irwin and R.G. Rees. 1995. The use of bulked segregant analysis 

to identify a RAPD marker linked to leaf rust resistance in barely. Theor. Appl. Genet. 91: 270- 273. 
28. Pradeep, M., N. Sarla and E.A. Siddiq. 2002. Inter simple Sequence repeat (ISSR) polymorphism & its application 

in plant breeding. Euphytica 128: 9-17. 
29. Rae, S.J., K.J. Edwards and S.R. Barnes. 1998. Development and testing of informative DNA microsatellite markers 

in sugar beet. Proceeding of the 61st IIRB Congress, Brussels, PP.403-410. 
30. Rae, S.J., C. Aldam, I. Duminguez, M. Hoebrechts, S.R. Barnes and K.J. Edwards. 2000. Development and 

incorporation of microsatellite markers into the linkage map of sugar beet (Beta vulgaris spp.). Theor. Appl. 
Genet. 100: 1240-1248. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html


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

�Wb 

31. Seefelder, S., H. Ehrmaier, G. Schweizer and E. Seigner. 2000. Male and female genetic linkage map of hops, 
Humulus lupulus. Plant Breed. 119: 249-255.  

32. Steel, R.G.D. and H. Torrie.1980. Principles and Procedures of Statistics, A Biometrical Approach. McGraw-Hill, 
New York. 

33. Subudhi, P.K. and N. Huang. 2002. Identification of genes responsible for segregation distortion in a doubled 
haploid population of rice by using molecular markers. Rice Genetics Newsletter 12: 239-240. 

34. Tanksley S.D., M.W. Ganal and G.B. Martin. 1995. Chromosome landing: a paradigm for map-based cloning in 
plants with large genomes. Trends Genet. 11: 36-68. 

35. Uphoff, H. and G. Wricke. 1995. A genetic map of sugar beet (Beta vulgaris) based on RAPD markers. Plant Breed. 
114: 355- 357. 

36. VandenBroecke, A., J.D. Reik, I. Roldan-Rluiz. A. Wauters, E. Van Bockstaele and M. De Loose. 1998. DNA 
markers: a tool for plant variety description, recognition and stability testing. Proceeding of the 61st IIRB 
Congress, Brussels, PP. 151-165. 

37. VanderBeek, J.G., R. Verkerk, P. Zabel and P. Lindhout. 1992. Mapping strategy for resistance genes in tomato 
based on RFLPs between cultivars: Cf9 (resistance to Cladosprium fulvum) on chromosome 1. Theor. Appl. 
Genet. 84: 106- 112. 

38. Virk. P.S., H.J. Newbury, M.T. Jackson and B.V. Ford-Lioyd. 2000. Are mapped markers more useful for assessing 
genetic diversity. Theor. Appl. Genet. 100: 607-613. 

39. Wagner H., W.E. Weber and G. Wricke. 1992. Estimating linkage relationship of isozyme markers and 
morphological markers in sugar beet (Beta vulgaris L.) including families with distored segregations. Plant 
Breed. 108: 89-96. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

1.
29

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.1.29.1
https://iutjournals.iut.ac.ir/jstnar/article-1-670-fa.html
http://www.tcpdf.org

