
����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	�  ��� /�	!"�	# $%&' 

�� 

()�* +�� � ���� �,�!)- .�
# /�� 
	� 0
1 �
�1 
	� 23)	�) �4 ��	5!�4 	� (6	� 

�6�,6��AFLP 

740� ��6	� 0�8�$	��	�� 0�� ���42�4 +9064�0� :9�$�8��� 0� ��; :<�42�  ��2=� :%

�0�>1 

()�* �9	�	
  	�?�	�  @	A6 (� B9-�6����� C	�D�E; F	�4 2� �
�1 
	�� 	=)G 
?�4 H,� .J�#�)- K
9L* ��2� �4 	�2� 
064� 


M�	
� �,�!)- (�D	� F	�4
42� �NO# 
42P4 	�(� �?���4 LQ	R +�1 
�4S)?�4 .T�� �4 ��	5!�4 M�#2# +90� 	��4�U
� (� �6�,�� 


�	V 
�4L�44J�#�)- �9	�	
  � ��	9��4 �� 	�?�4 (!�2* �42N (P�# ���� .+94 �4 70�K��SW ���2� ()�* ���� � +�� �,�!)- .�
# 	�


23)	�) �4 ��	5!�4 	� 	=)G �,�!)- X�4�� ���G2� � +�1 /�!Y�AFLP ?�4 ���� .(U)�* 2U� �4 �UN� Z
UW �42U�� (� +�1 ()�* Z
W �40�#

[	Y!)4 0  �6�,�� 23)	�) �4 ��	5!�4 	� �AFLP?�2* �42N (�6	\� ���� .�4 ��	5!�4 	�$]40�# :
2*�	^G M�V2# �$$_] 0  HD	R �4�) 

�	�) ��, 0
1 �	N�4 +�� �� 	=)G �	�# (V 0  ��4� .
2*�	^G M�V2# :��	5!�4 ���� 
	�2*�	^G +�� �4P-AAG �M-CAG 	U� $`` :�4�U) 


2*�	^G M�V2# � �4�) �40�# +92!���P-ACT �M-CGC 	� &$0�6�# 4� �4�) �40�# +92!�V :�4�) 0)�2� .��2* J�#�)- 
0
� 	����	5!U�4 	

( �; (9L8# T�� �4 :��	�	P M92a F	�4 2� 
4'���� ()�* 2b) �2� 40P 2390,9 �4 4� .+94 +�a �N� (V 	��4 L�) ()�* 2� (� c��!� 


B�,5# 2390,90)0  .	=)G �4 (V 0)��� �D	E!;4 :()�* B9 ���� �� 	�23)	�) +94 �4 �;2�����	5!U�4 2b) ���� ()�* �9	�	
  �� �4�#

�2� .()�* �� d	� ��, 0
1 �4L�� � �	9� �4�) �40�# 0�6�# 	��N� �	�T�� +94 (V ?�4 �G 23)	�� +�1 /�!Y� 
��0)4�# ��� (� �	V 4�

�e�N� �,�!)- X�4�� +���# �� 
2f 	�()�* ���� � +�� /�!Y� 
+�1 
4�2�* �42N ��	5!�4 ����.

�-4� 
	� 
0��� :/�� 	�:(6	�0
1 �
�1 
23)	�) AFLP�,�!)- (�D	� :�,�!)- .�
# :

(�0h� 

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

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

 ��,-� �" ��.
 /0� 1(23 ��45 #�6-� � �7�$8 "# ���
 9���: .

�.�< �� =���
>�?
 �@�A:� 9�B�< "# 9���< 
C9�+�� $D1��E
� 

F-9�< � )�G /-�3$5 /��: 1>�?
 "�2! � #$� /��: H��� 

I.��.,&� ����& J�KL��# 1�M"��LN J9OL��# 1�P�B��O<��� "��L��# � �$�N# ��6L��#  �<$< �� 

�.��.,&� ����& J�KL��# 1�M"��LN J9OL��# 1Q�<�2� RS&� � T��"M "�-#��3� 

U.�# 1���"M V�
� "�-#��3�#$N$.+ J�KL��# 1�M"��LN J9OL� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

UW 

(�� >�?
 ��
#�
#�+ )U.(Z�5 T���� �� $[� ���� J#��B� ��� �

T��,�: ��� V��\"� RS&� 1(23 ��45 #�6-� � �7�$8 "# ����

 J@-� T���� M�  3��
 ��T3� "�#"�G$� .��� =�� 9-9� V�\"�

 ���.
 Q��&�]G ��$� �&�]�G� "�8 9����
 1^$�� T�5�$_ 

`: 9+" 1a�" 9��A�
�� F�
��� ��� T2A�� T�
��0
 1`:�$�
 �

�b�?
1���@-� $�K-# � ����� c�$
� RS�&� d��
b
 ����

�
 �+�9)I.(�6�e M�-��< T�?< =��� �$���_ Q�,& �:f$�D

 =�-� �
��3� ��� ��
��
 V��\"� g��L< � J#�� �b�?
 F
���

 FEL���
 Q�,���&T���3� 1=-�$������� ���$K��L���� M� J#�,����3� 

���3��+ ��$��� �B���EB�
-����� �"�$��% =���� V���\"� � ������ 

$���[�����
 9���3" .$���� ������2
 �B����E

 ���$K��L����PCR 

)Polymerase Chain Reaction ( ��$���� �9�����<"9\ h�"

 �
E+9�� �-�3��+ ���DNA T�3� ��E���P i���< ��3"$� �

)�1II1�W��j.(AFLPh�" M� �O- /��N�� $�� ���2
 ���

J$�6�M ��M�$��
*�
9+�� >3�< �Nk�����5$�
 ��"��O��

9+ .h�" =-� h�" $-�3 �� T2A� #����
 ���� T�-(
 �-���

#"�#)�l.(

���$K��L� M�AFLP �#�9��< "# ��E���P i��< =���< ��$� 

���� M� ���5�
� ������ F
�+ ������ ����
� ������ ����

 �05�
 "�8 ��T�3� J9+ J#�,�3�)IW1I�1Il1Im1�I��m.(

T
"�� ��"�E�� ��L0� ��3�< ��$� ��n�� `N�$< �� �K�3��* �

"# =�� M� ���o�# ��� AFLP 9��#��� J#�,��3� )l.(p��*�# �

���� =�� � ��"# �O���P i��< ��B�b
 �� ��"�E�� ����� =��� �

q��E< M� J#�,�3�AFLP h�" =�-� �N 9��5$� �6��� ��
 9����<

 ���� �9�� �028 � V��P ��B�b
 ��$� ��� ���� ���:#�" ")m.(

9���
�� ��E���P i���< ��B�b
 ��$� ��"�E�� �I�=��� J�$��

 M� ��o�# AFLP $K��L�� =�-� �N 9��+�# "�._� � 9�#$N J#�,�3�

 < M��� #"�
 �n�� T\# �� ���< �� �" �$�L�� i��<f=�
�
9�-��� 

)r.(�9B�"s(-�" (�� � ��"�E�� �t-$<�� #$�"�N ��"�E�� �

$K��L� AFLP �" ������� =�� "# �O���P i��< ub3 =���< ��$�

 �9���L�-�G M� �<��,�
 Q��"# �� =��1"�$�\ ����-M"� #"��
 

J#�# �9�#��� g�L
 $K��L�� =�-� �N1(-���< Q"9�\ n��� �

`� =��� �" =��� ������� ���
 �O���P v�2<"� g��L< �-����< 

T��3�"�#)��Im(.������3 $K��L��� M� ��"���E�� �AFLP "# 

3"$� =�� �E���P i��< ���9��#��� J#�,��3� 9��o�
w-# �)��.(

�
� $K��L� M� J#�,�3� `!"AFLP V�\"� �E���P i��< �3"$� "# 

�
� ����3"$� "# q���E< =�-� M� J#�,��3� 1��"��G ���� �

k�A7� ��$-� �
G�# V�\"��
�+#.

��� ��A���� �B��E

 ���$K��L�� �: �6�e M�DNA $�[� M� 

�x�G �w�<��5 J#�� < T?< �f� "�$\ �b�?
 >-�$+ $�D��19�$��

 �" ��$K��L� =-� M� �#�-M #�9�<�
���< F��
?< � ��-(6< ��$�

 #�# "�$\ J#�,�3� #"�
.�" ��$K��L� =-� �
F: "# ��7�" �� ���<

 #���� �6�A� V��P .�B��E

 ���$K��L�� �-��3��+ ��5$8 M�

 #�,��3� ���E
� 1�M"��L: `.
 Q�,& �� ��3��* ��� d������ M� J

`��$5 �" $K��L� q�:�
T�$�3 �" 9�-9� V�\"� 9�B�< � #"�e

�
 9L�� .y���O< AFLP �� �� �$-z�*"�$O< 1�-�"��N �b�3�� 

n���� #������� T��
��\1�
O��+ 9���� ��3"$� ��$��� ����$�L���� "# 

���� ��� ����� �`�=���� J#�,��3� #"��
 ��O���P Q���B�b
 

T�3� ��5$�"�$\)IU1I{�I�.(��� �$���_ ���L�< ��� ����< 

=�� M� �"��A� ������� � ���� �� 	
��
 ���� � 1��
��
 �

`��\" ���� � ���.�e "# #�����
 �(���� $K��L��� ����-�(
 AFLP "# 

"# 1�.�e q�E,< � g��L</��@* ��� $K��L�� =�-� M� $%�7 

���� � ����� ��"# � =��� ��E���P i��< ���-M"� "�[�
 ��� �

�
� �
��
 L� �o�3��+ � ���� ��� V�9�:$� |�G ���$K��

9+ J#�,�3�.

T�� � �4�� 	�

=-� "#/��@* ��
� M� ����� � ��� t�* #�9�< ����� ����

 d����� ��.,&� #��e#��?
 Q�0�0?< (:$
 M� �B�3 9���$� M� 

9+ �"�#$� ����� `\" t�* #�9�< V�9:)p�9�I.(

}�$��3�DNA 9�+ V��6�� ��<"�*n# h�" ��� �
��P )j(.

� T��N ����� T�,�: ���DNA M"��e pP M"�5�$�EB� h�" �� 

9��+ =�����< ./���:�� V���6��AFLP h�" k���3� $��� k�� �

T5$� Q"�& ��"�E��)�l(.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


()�* +�� � ���� �>�!)- .�
# /�� 
	� 	� (6	�0
1 �
�1 
	� �4 ��	5!�4... 

UI 

��0P $.()�* ��	�4 �N� � 	� c�hA# +94 �� ���2� ���� 
	� 

`\" $[� #"�
 ���� ��� �3"$� #"�
 ���� 

CH11(Frida), CH14(James town), CH18(Lirouge), 
CH21(Luster), CH24(Rasengold) 

Festuca rubra var. commutate Gaud. 

TF48(Super-short), TF49(Gazelle), TFF2, TFF70, 
TFSI(Salt) 

Festuca arundinacea Scherb. 

PR66(Super-star), PR70(Edge), PR74(APM), 
PR77(Wos), PR81(Top-Hat) 

Lolium prenne L. 

KB3(Barblue), KB6(Bluebanner), KB13(Challenger), 
KB18(Huntsvill), KB22(Nugget) 

Poa pratensis L. 

CD11, CD16, CD22, CD29, CD35 Cynodon dactylon L. 

h$� "�[�
 �� �9���DNA ��+$� `-(�e �# M� PstI�MseI

T:$+ M� J9+ ��.<Roche J#�,��3� ���Be 9�+ .p�]�<� �w�3

 ̀ -(��e M� J#�,��3� ��� ���5�- h$� Q��b\ ��.��� �� ��"��*�#e T4 

9+ V�6�� M�K�B.

���"��*�#e �B��<MseI �PstIT3� $-M R$+ �� :

1)MseI-1: 5' -GAC GAT GAG TCC TGA G-3' 
2)PstI-1:   5 '-GAC TGC GTA GGT GCA-3' 
3)MseI-2: 5' -TAC TCA GGA CTC AT-3' 
4)PstI-2:   5' -CCT ACG CAG TCT ACG AG-3' 
9��<��
:�� ��9�� ����$�M�!e M� �������� /�* $�xE< �
7$
 "#

 �����.��� "# ����������'U9���+ J#�,����3� .������$�M�!e �B�����< 

P000 Q"���& ���� 5'-GAC TGC GTA GGT GCA G-3' 

$�M���������!e �B����������< �M000��������� �Q"���������& 

5'-GAT GAG TCC TGA GTA A-3' #��� ./��:��PCR "# 

�"�9��*� $
E-��3�
$< J�K�3#)Mastercycler gradient(��� UW

F
�+ �G$��{����3 ��"# #�$�UW1����D lj����3 ��"# #�$��

UW � ����D m�����3 ��"# #�$� "#T5$� V�6�� �0�\# q-.

$��xE< ��
7$
 M� F�&�7 Qn�]�?
 1$�xE< V�# �
7$
 "#

 T2A� �� ������� /�*l:I�������� $��xE< /��:�� "# � 	��\" 

J#�,�3�9+./�:��PCR ���
# "# ��0�\# �# F
�+ �{���"# 

����3 ��$� #�$�T+$3�� �M�3 �e M� �* � ��B�� Ul�� �G$� 

��
#�{����3 ��"# #�$�UW1����D jl�3 ���"# ���� #�$��UW

� ����Dm�����3 ��"# "# ��: �0�\# q- #�$�I����B�� ��G$� 1

��(��
 ��� $�M�!e p�]<� ��
#m/W�����3 ���"# $�� "# #�$��

 "# � T�5�- /��: �G$��U�\��� ��G$� ���
# "# J9���
lj

����3 ��"# � 9+ T��D #�$� T�-�.� "# "# ��0�\# �# Q9�
 ��� 

����
#m�������3 ����"# "�$��\ #�$���T��5$� . ���:$< � �B����<

 p�9�� "# 	��0?< =�-� "# J#�,��3� #"��
 ���$�M�!e�J9�
e 

T3� .

/�+ 9�
e F-$:� �
* pP M� �"��� ��KB� J9��L
 "�[�
 ��

J#�,���3� J"�� "n���
 T��,� ���� T��+$3�� 9��&"#9��+ .M� F��2\

 ����� �"�z�"�� ��Q9�
 ��� �<�
90
 M"�5�$�EB� UW"# ��0�\# 

T����D Q�� >-�$��+IWW����
# �lWsll������3 ����"# #�$���

T��5$� Q"���& .Qn�]��?
 M"���5�$�EB�PCR ������ "# (���� 

9�+ V��6�� T���3 �# Q9
 �� � >-�$+ .1M"��5�$�EB� M� ��*

 J$�0� Q�$���� h�" ��� pP �(�
e a�"){(M� � T�5$� V��6��

 9�+ �"�#$� �E� J9
e T3# �� �"��� ��KB� .��� M"��5�$�EB�

 d���- �B����< J�K���3#)Sequencing gel (Biometra p9��
 S2 

V�6��T5�- .

`\" ��$� $,& � q- #�9�� �� "��� #��� V9� � #��� ��� �

��B�b
 #"�
19+ �"�z�9: .J9�+ F�EL�< ���L< �-$<�
 �w3 

J#�# F����
?< � ����-(6< ������ "�(���5� V$���� M� J#�,����3� ����� 

NT SYS-pc Ver 2.02T5$� V�6�� #"�:�� h�" �� �.

iA� � Z9	!) 

=-� "#/��@* M� J#�,�3� �� IWi���6
 "# �$�M��!e  ��:$< 

#�9�<IImW"��� )J#�9?
lW�<IWWWM�� T,� (9�+ F�&�7

 ����� =�-� =��� "# ��.�e V���< ��: ��� 9��#�# ��L�� �
E�+9�� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

U� 

��0P<.�* B�,5# (� 	�2*�	^G +94 �4 �0  HD	R 
	��4�) �40�# � ��	5!�4 ���� ��	Y!)4 
	�2*�	^G ��	�4()	�

���� �
�3� ��

F: #�9�< 

$� "# "��� 

���� 

"��� #�9�<

 "# FE+9��

���� $� 

"��� #�9�<

 "# FE+ q-

���� $� 

9& "#

 "# �
E+9��

���� $� 

"��� F: #�9�<

 V��< =�� "#

���� ��

$�M�!e �B��< � V��

J#�,�3� #"�
 

Poa pratensis L.{� U{r�l/rW

Lolium prenne L. �� �{lml/r�

Festuca rubra {� {Ujml/rm

Festuca arundinacea UI �WIIlI/j{

Cynodon dactylon L. �� IU�W�/l�

rI P-ACT 
M-CGC 

Poa pratensis L.jU {W�U{�/jU

Lolium prenne L. U� �rIIm�/mI

Festuca rubra j{ ll��U/rl

Festuca arundinacea {r ��I�{I/jW

Cynodon dactylon L. U� I��WmI/{r

IW� P-AAA 
M-CGA 

Poa pratensis L.m{ �UlIWr/UI

Lolium prenne L. �m j{UU�r/jl

Festuca rubra II� rlU{{U/mI

Festuca arundinacea mU UI{�{j/{�

Cynodon dactylon L. rI UU{rm{/{W

Ill 
P-AAC 
M-CAT 

Poa pratensis L.j� U{�rr{/l{

Lolium prenne L. lj {WIj{U/mI

Festuca rubra {{ UIIU{l/mW

Festuca arundinacea UU IrIlll/l{

Cynodon dactylon L. {U Im�jlU/U�

IWI P-AAG 
M-CCA 

Poa pratensis L.l� UI�Ij�/l�

Lolium prenne L. lI {UrUI/r{

Festuca rubra jl {mIrUI/m�

Festuca arundinacea l� �IUIUr/{W

Cynodon dactylon L. {U �rIlI�/jl

IIU P-AAT 
M-CCG 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


()�* +�� � ���� �>�!)- .�
# /�� 
	� 	� (6	�0
1 �
�1 
	� �4 ��	5!�4... 

UU 

��0P (�4�4 <

���� �
�3� ��

F: #�9�< 

$� "# "��� 

���� 

"��� #�9�<

 "# FE+9��

���� $� 

q- "��� #�9�<

 $� "# FE+

���� 

9& "#

 "# �
E+9��

���� $� 

"��� F: #�9�<

 V��< =�� "#

���� ��

$�M�!e �B��< � V��

J#�,�3� #"�
 

Poa pratensis L.{m UjIIjW/mj

Lolium prenne L. {� UIIIrI/mU

Festuca rubra Ur UlUII/��

Festuca arundinacea {{ �U�I�m/l�

Cynodon dactylon L. Uj �m�ml

IW� P-ACA 
M-CCC 

Poa pratensis L.l� UrI{Wr/mU

Lolium prenne L. {j UrrjI/r�

Festuca rubra U� UW���/mj

Festuca arundinacea �� IUIjrU/{{

Cynodon dactylon L. UW �I�mW

rm P-ACG 
M-CCT 

Poa pratensis L.lI {UrUI/r{

Lolium prenne L. mW lrI�rj/r�

Festuca rubra mU lrIl{l/m�

Festuca arundinacea �� j�UWU�/jm

Cynodon dactylon L. jl UIU{j�/{m

I{{ 
P-AGC 
M-CAC 

Poa pratensis L.jr {U�l�{/jU

Lolium prenne L. j{ lIIUj�/m�

Festuca rubra m� jWI��l/ml

Festuca arundinacea lW ���r{{

Cynodon dactylon L. {j I��mUW/{I

II� P-ACC 
M-CAA 

Poa pratensis L.U� �UIj�m/lr

Lolium prenne L. lI {WII{U/mr

Festuca rubra II{ rUUIrI/m�

Festuca arundinacea {I UIIWjI/ml

Cynodon dactylon L. �{ lrUjmW/jI

Ijj P-AAG 
M-CAG 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

U{ 

)FE+I.(�$�M��!e  ��:$< 1J#�,��3� #"�
 ���$�M�!e =�� M� 

P-AAG �M-CAG �� Ijj  ��:$< � "��� #�9�< =-$�L�� 1"��� 

�$�M�!eP-ACT �M-CGC �� rI�" "���� #�9�< =-$��: 1"��� 

9�B�<9�#$N .J9�+ 9��B�< ���"��� #�9�< 1�$�M�!e Q�2�:$< V��

 ��.�e �
E�+9�� ��(��
 � $�M�!e $� >3�< p�9�� "# �J9�
e 

T3�.

����� "# n��� �
E+9�� ��(�
 � #�-M "��� #�9�< 9�B�< ��� �

��L� =�� �
��
 � �9��� ��028 "# $K��L� =-� �-�"�: J9��#

 ���� �-�3��+ ��� T�3� =��� ��
��
 �.>�3�< ��6��� =�-� 

��$KL��@* T3� J9+ h"�(� (�� $K-# .p��*�# M� ��"��E�� �

$K��L�AFLP �-�3��+ ��$� i��< =�� V�\"� ��"# � =�� ��� �

��o�#)L. Lolium prenne (  �" �e �-�"��: � 9��#��� J#�,��3�

 ���$K��L�� �� T2A�RAPD ̀ -M�(�-e �19��A���# $<n��� )m.(

t-$<�� ��B�b
 "��[�
 �� $K��L� =-� M� (�� ��"�E�� ��i���< 

=�� T���� ��"# � =�� �E���P ��J#�,��3� ��o�# �9��#$N �

� �������� �������6��� =�������� ��9��������5�- T������3# )�.(

�9B�"s� � (-�" $K��L� "# n�� (-��< Q"9\ ��"�E�AFLP �

`��� =����� =���� ���E���P v���2<"� �#�# ��L��� "# �" �e �-������< 

���� ��9�#�# ��L� =�� �.��(��
 (�� �.�e F�
?< � �-(6< t-���

 ��-"�� =�� n�� �
E+9�� ��#���� g�L�
 �" =�� �
��
 �

)Im.(

�+�G �-(6< ��$� q���5�:  -$% ��h�" ���UPGMA1

J#�3 	��b< ���L<  -$% �3(SM) #�# ��L�� 1�-�# � #"�N�� 1

y����5�N  -$�% ��� #"��:��  -$�% k�3� $� �9�� J�$� �N

���IU/Wh�" =�� M� �9�� J�$� h�" =-$�.� T3� Z�5 ��� .

F��&�7 �9���� J�$��� "#1V���\"� =���� ���L��< =-$�L���� TFF2 �

TFF70 ����� M� Scherb. Festuca arundinacea  -$�% ���

 ���L���<m�`���\" =����� ���L���< =-$�����: � 9���&"# PR77 M� 

������� L. Lolium prenne J"�����+ `���\" ���������� M� 

Cynodon dactylon L. ���L<  -$% �� �/I�9&"# ��
 9�+�� .

`\" �# #�-M ���L<TFF2 �TFF70 �S
�: �$
� $�[� ��� ���28 

�
 93"1�$-M ���� q- �� 	
��
 �# $� 9�� ��� T2A�� �# $�� �

�9+ ���\$! (�� V��0
 9�� .��B�� J#��
 �5$8 M��M� ��.�e ��E���P 

T���� q-T3�)Ij.(`�\" �# =��� #�-M Q��,< �
�PR77 �

J"��+ `\"CD29 `\" �# =-� #�-M �E���P �
&�5 $K���� J#�� �

�6�e M� ��� �# �� 	
��
 `\" �# =-� �:Q��,�
 ��� � �9��� �

�E-P���B�-(�5 $��[� M�������� (���Cynodon dactylon L. 1

����� � �$�A
$�L.  Lolium prenne �$��3#$3 =��� q�- 

T3�1�S
�: �.�e =�� Q��,< $[� �� �0b�
 �
93".

"�(��5� V$��� M� J#�,���3� ����NT SYS-pc Ver 2.02 �9����� 

���� ���-(6< �w��3 � �2��3�?
 ��$K��L��� =���� ���L��<  -�$��%


C�,B ��9+ V�6�� �
&� �.
 �� �-(6<C�,B ���
�&� �$�� ��"

J#�# ���AFLP ��.�< p�� ��,B�
 �3 �: #�# ��L� UlM� 9�&"# 

����< �" ���-"�� F:�
���$K��L� �N T3� =-� $K���� � 9��N

AFLP =��-� M� F��&�7 /��@��* "# �5���N JM�9���� ���� V����P 

J9�N�$* 9�� .�
�&� ��,B�
 �3 �- �# �� Q��S8� /��: �5$8 M�

 ̀ \" $x:� TA���< ����+�G ��-(6< h�" �� 	��b
 �" ��`�� M�

 9�: �9�)FE+U.(

J�$� "# 1	��0?< =-� "# J9
e T3# �� �9��l#"��
 ����� 

�E���P �
&�5 "# ��B�b
{W$K-9�E- M� F�
�: "��8 ��� 9&"# 

"# � J9+ �9�l���5$� "�$�\ ��
��
 J�$� 9��� .��� ����< ���

Q��,< ������ =�� �E���P ���=�� �
��
 �1��6��� =��� ��

TA�� "�[��� M� "�# .>3�< �: �<��B�b
 "# p��*�# ��"��E�� �1

t-$<�� � ��"��E�� ��9�B�"s(�-�" "��[�
 ��� ��"��E�� �

���� =�� � ��"# �E���P i��< �3"$� ��V��6�� =�� �
��
 �

T3� J9+ F&�7 �6-��� =��� (�� J9+ )m1��Im.(

=�� ������� ��o�# ���� 9��o�
w-# �)I{=n�(T��
��\ ���

 q�����5��
�� �"��M���3��#�GT��3� 1�#���� V�����Be F���B# ���� �

=�� T���� ���P�$��� ��E���P $�[� M� �K�G�3 � ���28 �

J#�� �B�b
 ��$� ��=�� =�� � ��"# �E���P i��< ����[�
 ��"

3� � 	��b< V9� 1(-��< ��$� �<��S8� �� �����3#�V��\"� "�$0�M�

J#�,���3� �B���E

 ���$K��L��� `�A���3���
 #���+ )m��.(

������ �"��M���3��#�G ���� V���6��  2��3 =���� ���
��
 �

J#$���$�# `��\" �#���� �P�$���� � ���L��5� ���������� ��"# "# ���� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


()�* +�� � ���� �>�!)- .�
# /�� 
	� 	� (6	�0
1 �
�1 
	� �4 ��	5!�4... 

Ul 

H,  $.
�4�) 
�364 
2*�	^G M�V2# �4 HD	RP-AAT �M-CCG +�� �� <'23)	�) �4 ��	5!�4 	� ���2� ���� �N� AFLP 

M=Marker 50bp 
1,2,3,4,5= KB3, KB6, KB13, KB18, KB22= Poa pratensis L. 
6,7,8,9,10= PR66, PR70, PR74, PR77, PR81= Lolium prenne L. 
11,12,13,14,15= CH11, CH14, CH18, CH21, CH24= Festuca rubra var. Commutata 
16,17,18,19,20= TF48, TF49, TFF2, TFF70, TFSI= Festuca arundinacea Scherb. 
21,22,23,24,25= CD11, CD16, CD22, CD29, CD35= Cynodon dactylon L. 

100 bp 

150 bp 

200 bp 

250 bp 

300 bp 

350 bp 

500 bp 

1 2 3 4 5 6 7 8 9 10 11 12  13 14 15 16 17 18 19  20  21 22  23 24 25  M 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

Uj 

H,  <.��2* 
0
�<'4 	� /�!Y� ()�* Z
W (� c��!� +�1 /�!Y� �N� 23)	�) F	�4 2� � ��	V	P (�	�# M92a �4 ��	5!� AFLP 

CH11, CH14, CH18, CH21, CH24= Festuca rubra var. Commutata 
TF48, TF49, TFF2, TFF70, TFSI= Festuca arundinacea Scherb. 
PR66, PR70, PR74, PR77, PR81= Lolium prenne L. 
KB3, KB6, KB13, KB18, KB22= Poa pratensis L. 
CD11, CD16, CD22, CD29, CD35= Cynodon dactylon L. 

H,  %.(56�� (� (9L8# ��D4 
	�)PCA (��4� �)4�42� F	�4 2� 23)	�) 
	�AFLP.

56�� (�lm	��P �940!�4 %'0)���) (�P�# 4� �6�,�� n\� �� .�
# HV 0D�� .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


()�* +�� � ���� �>�!)- .�
# /�� 
	� 	� (6	�0
1 �
�1 
	� �4 ��	5!�4... 

Um 

�
 =-�$���� 1#�+ ���� ��"# i��< �3"$� ���M� J#�,�3� �� (�� =��

 T3� $-z* ��E
� �B�E

 ���$K��L� ."#/��@* J#�,��3� �� $%�7 

���$K��L� M�AFLP ����� �M��3�9� $� J�S� ��� "# 1��
��
 �

=�-� � J9+ �9� $K-9E- M� ��B�b
 #"�
 `\" t�* (�� ���� $� ��"#

 ���� =-� ��"# i��< $K���� i�%�
 ���
9+��.�* ����
 =-� "# �
� t�

������ "# #�����
 `��\" L. Cynodon dactylon �$����: i����< M� 

=��� =-� �: �-�6�e M� � 9�"�#"�G$� J9��� "��8 ��� �
��3� ��� 

$�xE< ��B��3� � V�(-"�
�S
��: #��+ $�[� ��� ��0b�
 ��
 9�3" .

����� ����Scherb. Festuca arundinacea �Lolium prenne L. 

q-#(� `� �� "��A� 9�� �P�B�
�� �V�M�
�$: =�� �5�: ��.�e ����

 #"�# #��� �2�:$<�� � �9+ T,� ��$�.�"��A�� "# F�B# =��� �� 

��� T�
��0
 T,�& �#����  �:$< "�[�
 �� �-�*�"� ���"�L: M�

"# /�< Festuca arundinacea Scherb 1�-$�3 "�$0��3� Q�,& �

"#  3��
 T�,�: � n�� #$E
�� L. Lolium prenne =��� 9-$2�� M� 

�� �.�e �A Z�,<� `� ���28 "�8 �� �:�
9��5� J#�,��3� ��
 9��-���

)�U.(=-� "#/��@* ��5$� "�$\ J�$� q- "# Z�5 ���� �# (�� ��: 

����� �� T2A� �" ���� �# =-� =�� ���L< T?& ��� ��L�� $�K-# �

�
 9�# .���� L. Cynodon dactylon 1V�(�-" �� � �$�A
$� =�� 

$��xE< "z� � ��B��3� ��
 =��� $�K-# ����� "��.� � #��+ ��� �

�$�3#$3T3� �: J9�� "�8 �� $�xE< "z� 	-$8 M� �
��� � 9����-

������� =���-� ��"# i�����< F����B# =������ ������������ ����� T2A���� 

Cynodon dactylon L. T3� $�L�� )�{.(����� =��� "# ��� #"��
 �

=��-� "# J#�,���3�/��@��* (����M� Q�,��& M� �"��A��� $��[� M� F���2\

 z! Q�����7� /��< �� T
��0
 � J#�,�3� i�� 1"�$0�3� J�?� 1�-� ��� �

J9�M $�! � J9�M �#�-M i��< #"�# #���� )�{(1=-�$����� �#�# v��2<"� 

J�$� $K��L�� M� J#�,��3� ��� J9�
e T�3# ��� �9�� AFLP Q�,�& �

���� "# #���
 q-P�B�5"�
 ��$[� �� FEL
 ��
 9�3" .$K��L�� "# 

AFLP 
 #�9��< #$�"��N F�B# �� 1����-M"� p����7� 1$�M��!e �#�9�?

 �B�7 "# #"�# #��� J��� V��P M� �L�� ��� V���P FN Qn�]?
 �N

 �< J�$��fP��B�5"�
 Q�,�& 1>��?
 $�D�E- �� �" �J#"�e #���� 9���.

`� =��� ����$�M�!e >�3�< ��N V���P M� �L�� #"�# ��O
� AFLP 

$�xO<�
�P ���7 1##$� �+�2� y-P�B�5"�
 Q�,& J9���N 9N ���9.

9�"�9� ���AO- t-��� $K��L� �# =-� 1F�B# =��� ��.

"#�L��@* >3�< �:p�*�# T�3� J9�+ V��6�� ��"�E�� �

$K��L� (��AFLP ̀ �\" �M��3�9� ��� "#��\ ��� ����� "# ��� �

T3� J#�� =�� �
��
 )m.("#/��@�* >�3�< ��: �$�K-# 

��" ������ "# ���E���P i����< =�����< "���[�
 ���� ��"���E�� �

Festuca arundinacea Scherb. $K��L�� M� J#�,��3� ��� AFLP 

`\" (�� T3� ��5$� V�6�� ���(�6
 $K-9E- M� ���� =-� ��"# �

J9+ J9+ 	�L
 �&�G `\" M� �: �
�\"� �"�$�\ J�$�� q- "# 

��5$� 9��.�
�\"� (�� �"�e ���� |�G �-��5�$�� 	8��
 M� �: 

J�$� "# J9+ ����5$� ��� �����9� �9�� )Ir.(

t-��� �� ���< �� J9
e T3# ���
��- � ����� $� ��$� ���<

 1�e k��3� $� ����� �: #$: �5$�
 g�L
 $K��L� q- `\" $�

 �" $[� #"�
 `\" �- � ���� T�$�3 ��� 9�+" ���B�� F�7�$
 "# 

#�# g��L< �"�8 ��RS&� �:�e k��3� $�� 9����� $�1`�\" 

9����3$� T��2D ���� �" #���G J9��+ RS��&� .`��� �=���� ���
 �����<

 ���� "# `.
 Q�,& �� ��A��� ���$K��L� ���" =�� �
��
 �

�: #��� =���<�
`�\" �7S�&� 9���" /���: "# 9����< ��� �

9�$�� "�$\ J#�,�3� #"�
 =�� .< ��2B�f��5$�
 ���$K��L�� 9��-

 /-�
Me 9�
M��� J9+ ��� ��
��E< T�3� .t-���� ��
: "��8 ���

 =-� M� F&�7/��@* ��: #�# ��L� $K��L�� M� J#�,��3� AFLP 

���� �-�3��+ � �9�� �028 ��$� ��=�� �1
 � 9�,
 C$DT3�.


�4L3�	o� 

=-� Q�(�.6< � �B�
 Q���E
�/��@* R$�8 k��3� $�� �$�L�
 

J�KL��# =�� `��$5 #$:$.+ � ��.,&� ����& ��� J9+ ��: 1T3�

=-9� ���#"9\  <�$
 �
�3�v��$
 =�B��A
 M� VS�� �
##$�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	���� /��	� ��� /�	!"�	# $%&' 

Ur 

��	
� ���� ��	5!�4 

I.� 1"�w��G ��
M .IUm� .=�� .)"�* ��
M�3 ��$.< $.+ (23 ��45 � �� .|{W.

�.J$\ d 1�%�-.IUml.���$K��L� #$�"�NDNAQ�<�2� RS&� "# .Q��<�2� RS�&� � T��"M V�
� J$K�N =�
"�.� �9�
N Qn�0
 

��.,&� ����& J�KL��# 1�M"��LN J9OL��# 1��$-�.

U.1��:$: V.� 1.� � �"n�< .���"��.IUm� .���o(< ���2!�� .V�# 9
� .)"�* ��
M�3 ��$.< $.+ (23 ��45 � ��.

4. Bassam, B. J., G. Caetano-Anolles and P. M. Greesshoff. 1991. Fast and sensitive silver staining of DNA in 
polyacrylamide gels. Anal. Biochem. 19: 680-683. 

5. Charmet, P. F. and M. D. Sourdille. 1999. High-density molecular map for ryegrass(Lolium perenne) using AFLP. 
Theor. Appl. Genet. 99 :445-452. 

6. Dellaporta, S. L., J. Wood and J. B. Hicks. 1983. A plant minipreparation: Version II. Plant. Mol. Biol. Report 4: 19-21. 
7. Dupal, M., K. Gurthridge, E. S. Jones and J. Forster. 1999. AFLP-based DNA profiling in prennial ryegrass. PAG-

VII. january 17-21. 
8. Gilliland, T., J. Coll, R. Calsyn, E. De Loose, M. Van Eijk MJT and I. Roldan-Ruiz. 2000. Estimating genetic 

conformity between related ryegrass (Lolium) varieties. 1.Morphology and biochemical characterization. Mol. 
Breed. 6:569-580. 

9. Guthridge, K. M., M. P. Dupal, E. S. Jones, R. Kolliker, K. F. Smith and J. W. Forster. 2001. AFLP analysis of 
genetic diversity within and between populations of perennial ryegrass (Lolium perenne L.). PP. 141. The Int. 
Conf. on the Status of Plant and Animal Genome Res., 9th. San Diego. CA. 13-17 Jan. New York. 

10. Huff, D. R., R. Peakal and P. E. Smousc. 1993. RAPD variation within and among natural populations of 
outcrossing buffalograss [ Buchloe dactyloides (Nutt.) Engelm]. Theor. Appl. Genet. 89:927-934. 

11. Kubic, C., W. A. Mcyer and B. S. Gaut. 1999. Assessing the abundance and polymorphism of simple sequence 
repeats in perennial ryegrass. Crop Sci. 39:1136-1141. 

12. Macc, E. S., R. N. Lester and C. G. Gebhardt. 1999. AFLP analysis of genetic relationship among the cultivated 
eggplant, (Solanum melongena L.) and wild relatives (Solanaceae). Theor. Appl. Genet. 99:626-633. 

13. Muller, U. G. and L. Wolefenbager. 1999. AFLP genotyping and fingerprinting, Tree 14:389-394. 
14. Nicod, J. C. and C. R. Largiader. 2003. SNPs by AFLP (SBA) : A rapid SNP isolation strategy for non-model 

organisms. Nucl. Acid Res. 31: 389-394. 
15. Pillay, M. and G.O. Myers. 1999. Genetic diversity in cotton assessed by variation in ribosomal RNA genes and 

AFLP markers. Crop Sci. 39:1881-1886. 
16. Razmjoo, K. 1992. Japan Turfgrass Annual Research Report. 79p. 
17. Roldan-Ruiz, I., J. Dendauw, E. Van Bockstaele, A. Depieker and M. De Loose. 2000. AFLP markers reveal high 

polymorphic rates in ryegrasses (Lolium spp.). Mol. Breed. 6:125-134. 
18. Rouf Main, M. A., A. A. Hopkins and J. C. Zwonitzer. 2002. Determination of genetic diversity in tall fescue with 

AFLP markers. Crop Sci. 42:944-950. 
19. Savolkool, P. H. M., H. J. M. Aarts, J. Dehass, L. Dijkshoorn, B. Duim, M. Otsen, J. L. W. Rademaker, L. Schouls 

and J. A. Lenstra. 1999. Amplified Fragment Length Polymorphism analysis: the state on art. Clin. Micro. 
37:3083-3091. 

20. Senior, M. L., E. C. L., Chin, M. Lee, J.S.C. Smith and C.W. Stuber. 1996. Simple sequence repeat markers 
developed from maize sequences found in the gene bank database: map construction. Crop Sci. 36:1676-1683. 

21. Sharma, S. K., M. R. Knox and T. H. N. Ellis. 1996. AFLP analysis of the diversity and phylogeny of lens and its 
comparison with RAPD analysis. Theor. Appl. Genet. 93:751-758. 

22. Sweeney, P. and K. Danneberger. 2000. Inheitance of restriction amplified fragment length polymorphisms in 
perennial ryegrass. Crop Sci. 40:1126-1129. 

23. Thomas, H., M. Humphreys, F. Volaire, M. Humphreys and A. James. 2001. Exploiting interspecific and ecotype 
diversity to improve drought resistance in temperate forage grasses, with emphasis on Festuca and Lolium.
Second meeting of SAGES partners at Cambridge, 21 June.  

24. Turgeon, A. J. 1991. Turfgrass Management. 3rd ed., Prentice-Hall Pub., England, New Jersey. 
25. Vos, P., R. Hogres, M. Bleeker, M. Reijans, T. Van de Lee, M. Hornes, A. Frilters, J. Pot, J. Peleman, M. Kuiper 

and M. Zabeau. 1995. AFLP: A new technique for DNA finger printing. Nucl. Acid Res. 23:4407-4414. 
26. Xu, W. W., D. A. Sleper and G. F. Krause. 1994. Genetic diversity of tall fescue germplasm based on RFLPs. Crop 

Sci. 34:246-252. 
27. Zhang, L. H., P. Ozias-Akins, G. Kochert, S. Kresovich, R. Dean and W. Hanna. 1999. Differentiation of 

bermudagrass (Cynodon spp.) genotypes by AFLP analysis. Theor. Appl. Genet. 98:895-902. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
85

.1
0.

2.
3.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
25

-1
0-

23
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1385.10.2.3.0
https://jstnar.iut.ac.ir/article-1-541-fa.html
http://www.tcpdf.org

