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

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

"��" ���& )&�, 	�/ �%�&". 1� 2� 34�" 51 ����" �%67� �

 8���������1� ���2 )�   	�9! ����� ���� �" � 3,��

:�� �3, �&�� ;���2 .8<7! �=�� 1 �� ����� �  >��4

 	�/ �� )?1��� ���@��� A�7! �$ A�B 	�+, 2� ������� 

��@C �" D*�B )=��� �@�� � �"�� �3�E "�3��� �C A�BF 

 ��"���1� G��� �1@��) )Quercus brantii Lindle. (

 :��)Jahanbazy et al., 2002 .()��12��>��J$   ��=

 � ��� )?��@K ���":�L+! �@�� ��=  �� M@�" )=��� ��=

 M1�NO� )?��@K P�7$ 2�� �7��2 ��=371C�O �����" ��

)�  � 3="�"�" ��=���@�� ���� �� )+��   � )QR4� ��=

���@�� �"�" ���2�� �7� �� )�����" ���� �= )?��@K �� S=��O

)�  31�+@)Bruschi et al., 2003 .(�� 	�+L� ��/ �" 

 � )�<7! ���T�"�U1��G��� F >����V$ 2� )1W�� �1"�%� 

 ���"@��� XT�, �" ��  )��1� ��= �31")� "�,��  

�� �3+. ��/ :�. �� S���� ),N��C F)7Y���" ��1�! 

�"�$ ��� �" W�� �K �=��� )L�9/ �����31�9�= � �@��   ��

)�  3,��)Bruschi et al., 2003; Bacilieri et al 

1996; Spellenberg, 1995 .(>��J$ �1� :�. ��  F�=

�@�� X��Y$ �@���12 � �=  G��� ��=�1�E �� )Z�$�7O S[R. 

)� ���," ���\  �1����7� F3,������ ���� ��=�<@�Y@ 2� 

 ���� )*�]*��)��12�� � ��� )]��@K P�7$  ���"���@  ��

G��� :�� ����^ �=.  

 _��AFLP 	�� �" �##� `��$ Vos ����]+= � 

 �[���3, � ;��� ��a]$ �C )����@��L6& )T��   ��=

_��  �� )��@K ��O�1�"�J��� 2� PCR)�   3,��)Vos et 

al., 1995 .( �� :�� �3, :��bAFLP ��& �<@�Y@ 51 

>��J$ � P�7$ )��12�� ���� L+! ��� �" )?��@K ��=:�  ��=

)� )=���  3,��)Coelho et al., 2006; Coart et 

al., 2002 Mariette et al., 2002; .( �137
 ��7��$

)����:�L+! )?��@K P�7$ "��� �"   �� G��� ��=

���� ���� 2� _�� AFLP�3, c�d@�   :�� )Coart et 

al., 2002; Mariette et al., 2002 ;Dodd and 

Kashani, 2003; ShuXia et al., 2005; Coelho 
et al., 2006; Hipp & Weber, 2008 .(Mariette 

et al., (2002)�@�� ���" � ��� )]��@K P�7$   ��Q. 

petraea � Q. robur _�� �� �� AFLP ��=�<@�Y@ � 

����=��N1�  N1�+$ �\ 37�O�� �d��@ � 3@"�\ ��1�%� ��

 c�<7= �" )]��@K���� ���� ��=�\��� 2� AFLP�"  

����=��N1� �� ��1�%�  �=�� c�+. ��/:�� �$W��  .Coart et 

al., (2002)�@�� ��� � ���" )]��@K P�7$   ��

Q.petraea�  Q.robur �� �� ���� ���� �<@�Y@ 2� 

 )*�]*��AFLP "��� )��12��3@"�" ���&  . �")Y=�UE 2� 

AFLP ��� �" )*�]*�� P�7$ � N1�+$ ���L$ ���� 

G���  N��& ��= ��@�J�*�\���� ����3,  . �1� �")���� 

 N1�+$ >�3& �1��Y��AFLP �� G���� Q. kelloggii 

 "�� e�L^ FX��Y$ :����& �<1" �@�� �� �" � "��

)Dodd and Kashani, 2003 .(ShuXia et al., 

(2005) :�L+! P�7$  ��=��� :Y= �� f�L�� G��� 

 :�L+!Q. senescens �� �� ���� ����<@�Y@ 2� � 

AFLP )��12�� ����� )��L+! N1�+$ � 3@"�� )
^�� �� 

3@"�+@ _��N� .Coelho et al., (2006) )?��@K P�7$ 

 G��� �@�� �"Q. ilex� Q. suber �� �� ���� ���� 2� 

 �<@�Y@AFLP )��12��3@"�+@  . �1� �")���� g7E 2� 

 D���$���2�BC ���� ����  ��N�� �1��Y�� � 3, 

>��J$ ?��@K ��= �" ) ���":�L+! 3�C :�" �� �= .

Hipp & Weber (2008)  2�AFLP ���� �2���3! 

 )?��@KQ. ellipsoidalis � Q. coccinea ���� ���� 

3@"�� . �K�*�O��� �h@ 2� �@�� �" �1�S= ��9,)�   � 37,��

 �d��@ ��� 37���@ X��Y$ 8��&�1Nd$�"�"   ��= :�3�

�3�C 2� AFLP 37��= N1�+�� )?��@K �h@ 2� �� "�" ��Y@ 

)� �3! S= 2� � 3@�, . � )�T�7, :�12 :�+=� "�!� ��

i�&� F������� � 	�
����
 ����� �" )@��1� G��� �"�

)���� )4�T �" �7��2:�L+! )?��@K ���T��  �=�3=�Y� 

31"�<@ .  

 �1�M=�UE ��h7� �� )��12�� ���" � ��� )]��@K P�7$ 

:�L+!  �" >��J�� )=�<Y1�� `1��, �� )@��1� G��� ��=

 �� ������� � 	�
����
 ��������� ���� �<@�Y@ 2� 

]*�� )*�AFLP �1"���O )@��2 ��4�O �" F��(� �$ 

www.SID.ir



Arc
hi

ve
 o

f S
ID

!��
"�# 
 $%�& '��(�  !�
� )�*�+, -	��
 !/�(��� )0�� ��123 !��45 )6 ���	 )63�7 '�89 :� )�� �� 7;          �7  

 ��� :Y�91"����(j �3]Y@�" �K�*�7]$��� ��<Y1��2C �" 

"�\��, ��<Y@�" �2���Y\ 3, c�d@�.  
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�� ��  

����� ���	  

�����+!  �@�+@ ���C  )=��� ��=2�BC�" )��12�� �" )���\ 

�7��2 8?, �= � k�$��=8<7! �" G��� e����   ��=

������@�+@ � :O�� >��4  )�T�" ��=�1�E ��>��J$   ��=

 )]1K�*�O���M71N� 3,3@ .�@�+@  2� ���"���� :T�" 

 �� f�L�� )@��1� G���( )=�<Y1�� `1��, �� )�<7! �%67� 

 ������� � 	�
����
 ����� >��J���L�& 8��,  F���3�

��" l7$ Fm�/���
 �@"�� F�����, c��  �&�� 37��� � �����

�, �"��� F���"�* ����� 8E � �"��  ������, �" �&�� W���

�@"�� F	"�� �+
 �� 2��� �"�! F2��� F��
 n�, F)��  )*�.

 � l@�=�� ������, 2� :O2�� ����=" �" �&�� ;���� �

���To p+, )�<7! ���  �!��� "��C � �1"���O �"

 :Y�91"����(� c�d@� 3, .	�3! �" � 8], � � :�L&�� 

 )1��O��V!:�L+! "��� ��=)��12��:�� �3, X�Y� F.
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�� 
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	  $%� & '�����() Q9, Q54 ��  Q56 � 

*  ���� ��( Q45 � Q48 � 

+  
,��� Q40 �Q43 � 

-  ./�1 23� & 567�( ��� Q15 � Q23 � 
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 �����
�DNA ����� �  �����AFLP  

 �1� �"M=�UE q������ DNA 2� �rr– ��r)���   c��

 �� G��� �2�$ s������ ���� �K��\ :\�, :�\ 2� 

)Dneasy mini Kit ( � ��8+L*�����" ;��� :\�, 

:O�� c�d@� .�@�+@  ��=DNA���" �"  C°' ���3�<@ 

3@3,.:h�B DNA  q������ �3, `��$ ��� �����O

)t�37E� (2�3@��  ����3, .:�J��DNA  �� 	K 2��O���?*� 

���C� )��12�� "��� 2 ���&:O��. _��AFLP  �1�E �� _�� 

Vos et al., (1995)c�d@� )[N! ���V$ �� 3,  . _��

DNA )��@K  `��$ S1N@C �" D�\�$ PstI �1 EcoRI �� 

 � �2�� M, _�� )*��$Tru1I �2�� ���
 _�� )*��$ �� 

���� _�� DNAd@� )��@K 3, c� . ���" �" _�� M7\��

C°�j:O�1uE c�d@� :.�� M, >3� �� �  . M7\�� ��N!�

  )[��@ SdQ �" _���r ���*��]�� ����" �rr c���@�@ 

DNA F)��@K ×� �O�� Tungo � �/� c�3\�= 2� 3Q�� 

S1N@C ��=PstI �1  EcoRI S1N@C � Tru1I S�h7$ 3, .

S1N@C �1� �=���E�"C F�=��2�BC ���\ � �= "��� ��=�O�� � 

���� ����M7\�� �"   ��=AFLP :\�, 2� Fermentas 

3, ���$ .��a?$ DNA �"  ��<��"��]1�����$ 

	3�Mastercycler – gradiant  � t��37E� :\�,  

 ���@��PCR M�E ��a]$ ���� )����@� � )����@� �1�E �� 

_��Sorkheh et al., (2007)3, c�d@�  . M1�NO� ����

w�^�=���@ t�J, � � �" F	K �7��2 �3, �$  8���

 :h�B �� 31��\�J*���r >�J*�� �O�� ��xQ �" 34�" 

 ��a]$ M7\�� ��N!� �� c��@��C)����@�3, �O�^� .  

  

����� �����	� �  

 �")��12�� �<@�Y@ AFLP �� 	K >�.R/� :9b 2� pE 

3, )="2����� ��2�BC :J! �= ���� F�3�C :�" . ���@ �=

�7. �� 8?,37
 ��<*� � 3, ��O�� �h@ �" �<@�Y@ 51 ��

 ���@ ��xQ >��4 �� ����@)� ( ���xQ c3. ���@ )r (

 �37�2�����3, . ������ ���� ��NO� c�@ 2� Excel ��=��V�� 

 ��2�BC �= �� G����)�=���@ (e1"� �"k�$�@K c�@ � �= �" �=

���� :O�� ���& �= . 51 � �J4 p1�$���3�C :�3� �� 

��� ���7. ���� �"�1Nd$ �=F����C �  "������� ���� ���& 

:O��. ���$ �2���3! ��=�<@�Y@ 2� y1 �= AFLP �� 

 ����
� ��N�� )��12��>�.R/� )�],37
 )PIC( �1"�%� � 

PIC ��2�BC :J! �= ���� �1�E �� �6��� PIC=1-∑pi
2 

)Powell et al., 1996 (3, �9��
�.  �6��� �1� �"pi 

)@����O �� ����� ���@ i:�� c�  .�<@�Y@ XT�,   ;��� ��

"�3L$37
 ��=���@   �9��
� ��2�BC D���$ �= �" 8?, 3, .

 �<@�Y@ "��� �"AFLP 51 	"�L� Md7� 3Q�� �= 

:�� ��2�BC D���$ .�,�T �1Nd$ ���� c�@ 2� ��  ��NO� ver 

2.02 NTSYS-pc) Rohlf, 1998 (���� ���� 3, .

�9��
� 5��7O�� )<��9+= D1�^�  ���2C 8�7� 

)Mantel, 1967 ( ����)��12�� ��� )<��9+= 

p1�$��  ��=���Y$  �c�����3@" )1��@ �1�E �� D1��^ ���Y$ 

 � p1�" F"����!f��6$3, c�d@� �"��  . :1��@ �"c�����3@" 

�3�C :�3����� 2�  �@�+@ �37�  �= ��;��� � "����! D1�^ 

 _��UPGMA ���$ 3, . �1� �")��������  � �� �37

z����� >�� _��  �� N�@ ���� ���� ��NO� c�@ 2� Treecon 

Ver.1.03) Van de Peer & Wachter, 1994 (

 c�d@�3, . �1�_��_�� 2� )?1  �@�+@ ��=  ���"��"3d� 

)�  �" �"�12 "����� �� 3,��S������= ��=�<@�Y@ 

 )*�?*������"��" )?��@K P�7$ 8��
$  . z����� >�� _��

��/ �� �b{� ���� "��C��)7L�  �T�, ����C �"�� ��"  ��=

)@��" 51 c�����3@" ���� ����)� "�, )Felsenstein, 

1985 .(��� �T�,  ��=)@��" c�����3@" 2� M�� ����" jr 

)� F37,�� z����� >�� 34�"  ��7
 �� :O�� �d��@ ���$

����  	�+�Q� �� �37�#� %:��")�   3,��)Hillis & 

Bull, 1993 .( )@K P�7$ 8��, )@K P�7$ D$��� �����

 8�)Ht( )@K P�7$ F ���":�L+!  �=)Hw ( ��� P�7$ �

:�L+!  �=)Hb ()� 3,�� . ��h7� ��"��C�� �i�Y�  ��=

)� :�L+! 5��@K :9�@ ���$  �� �� )Z�$�@K ��=���� ���� 

�*"�L� 2�  �"��=} D1�^ �1 "�� �9��
� s�971� 

 �3@��Y1�T)Fis ( 2� ��1"�< )���� ��= ���� �3, c�d@� 

 �� )�*C )@����O �9��
����� ����S= ��=�<@�Y@ 2�   �� 2���

 "��C :�")Vekemans et al., 2002 .( P�7$ �1Nd$

 � ��� )@K ���":�L+!  �� )@��1� G��� ��=���� ���� 2� 

www.SID.ir



Arc
hi

ve
 o

f S
ID

!��
"�# 
 $%�& '��(�  !�
� )�*�+, -	��
 !/�(��� )0�� ��123 !��45 )6 ���	 )63�7 '�89 :� )�� �� 7;          �6  

c�@  ��NO�Aflpsurv V.1.0 )Vekemans, 2001 ( c�d@�

 3, .C )@����O _�� �1� �" )�*�1�E ��)@����O   ��=�3=�Y� 

 ��]� �" �=���@ �3,  ��=AFLP �� ���� ���� _�� 2� 

�@�� ���� �N��  3�[��Z1" ��=)Zhivotovsky, 1999 (

)� �9��
� "�, .)@����O �1�  �"��� ���7. �� )�*C ��=

 � ��� )@K P�7$ �1Nd$ ���� ���":�L+!  �� �=���� ���� 

 _�� 2�Lynch & Milligan (1994) ���� ����3,  .

S��%$  )*�]*�� p@�1��� D$��� ����� �37�

)AMOVA( � ��� F ���":�L+!  "��� ��=)���� F

)Excoffier et al., 1992 (c�d@� 3, . � �1Nd$ �"

 D1�^ �� F)*�?*�� p@�1��� 8��
$Φ) 37@�+= D1�^ F 

:1��(8��, FΦctFΦsc � Φst D�$�$ �� )<��9+= ��� 

 ��=�<@�Y@AFLP �3�C :�3����� ��� 2�   ��� F�=

:�L+!  � �= ���":�L+! )� ��Y@ �� �= 3=" . ��;��� 

 	3�Wright (1951))�   2� ���$��N�� Φst ���� 

"��C�� "�3L$ �� �!��� "��O� ���� ���� �*"�L� 2� Crow & 

Aoki (1984) ���� ����"�+@ .  Nm=F 

 F               )n ="�3L$:�L+! 8\  �=  (  

  

����� 
 ��� ����  

       ���� 2��BC D�\�$ �"N��AFLP       D��\�$ M�, 8���, 

 ���2���BCEcoRI–Tru1I  ���2���BC D���\�$ :��J= �   

PstI}Tru1I   ����  )���12��      )�?��@K P��7$   ���" ��@��  ��

�@�+@     "��� ��=)����     �"�� ��� ��    3�, .   ��1� D����$   ���= 

      �\ 3��*�$ )9���7� )�],37
 ���2�BC     ��1u�E���]$ � 3�@"

 37�,�" )1W�� .  ��=���@ �3�C :�3�   2� D���$  ��=  ���2�BC 

 EcoRI} Tru1I:��T��7?1 ���12�$ 	K �����$�� �"  ����$

     ���=���@ �� :9�@   �3��C :��3�   2�  D����$   ���=  ���2��BC         

- PstI Tru1I37�,�"  .8],  � )�?,37
 ��<*�   :��3�

�3�C      ���=��2�BC D���$ 2� T-GGG+E-ACC   �@ �� ��Y

)�  3=" .   ����
� �1"�%�>�.R/� 37
        :�J! �= ���� 8?,

 �� F��2�BC      � �=��2�BC P�@ ���+="�3L$  37
 ��=���@    �" 8],

  	�3!� ��Y@ �"�"  �3,     :��.    P�+d� �"�#(    "��d1� ���@ 

      ��@C ��� 2� �� 3,�j�      3�@"�� 8]�,37
 F����@  .  �1��Y���

"�3L$ ��2�BC :J! �� G���� ���@  E-ACA+ T-GCT  ���

'�      �1��+\ � 8],37
 ���@ "�3L$         :�J! ��� G����� ����@ 

  ��2�BCP-ACG+T-GCA   �� ��        "��� 8]�, 3�7
 ����@  .

       ��� ����� )�],37
 34�" ��<@����/#�      ��<@���� � 3�4�" 

"�3L$            ��� ������ Md7� 3Q�� �= ��2� �� 8],37
 ��=���@ 

�/�("����  . �<@�Y��@ "����� �"AFLP Md7��� 3��Q�� ���= 

��BC D�����$ 5��1 	"���L�:���� ��2�.  �1����+\ � �1��Y����

��N��PICF      D��$�$ ��� (�/r   � 'j/r        :�J! ��� G����� � 

 ����=��2�BCP-AAC+T-GTC � P-ACG+T-GCA 

� ��<@��� PIC j/r"��  .��N�� �"��W�� PIC ��Y@ �37=" 

)� N1�+$ �W�� �6� 3,�� .�<@�Y@ XT�,    ��1�E ���  "�3�L$ 

 37
 ��=���@      �9��
� ���2�BC D���$ �= �" 8?,     ��� 3, 

  2��/��   �$ (�  "�� ��V��  .  �1��Y����N��      �<@�Y�@  XT��, 

(�      ���2�BC  D���$ �� G���� � T-GTC+P-AAC   "��� 

 ��Y@ ��    �37="���$ �2���3!      ��1�%� �" D���$ �1� �W�� 

 ���<1" D���$ ��=)� ��2�BC  3,��.  
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 ����/� .��&0 	��(*� 1��
��!, �2�. 1
����� 3.�. 	
� � ��
��!,  	��� �4�
5� 67
�8"9�0 	
� .���  	�:;
<� �-���  

)4�i�T� ��2�BC :J! "�3L$�=���@ 8�   

"�3L$ 37
  ���@ 

8],  

 37
 34 �"

)�],  

PIC)(  
 XT�,

�<@�Y@  

P-ACC +T-GCT  
�# �' j/(�  �j/r '/��  

P-ACG+T-GAC  
�j  �j �rr �/r �r 

P-ACG+T-GCA  
��  �� �� 'j/r �/�� 

P-ACG+T-GCT  
'�  '� �rr jj/r jj 

P-ACG+T-GTC  
��  �j (j j�/r ��/�� 

P-ACC+T-GTC  
�r  �r �rr (�/r (� 

P-AAC+T-GTC  
��  �� �rr (�/r (�  

E-ACC+T-GCA  
��  �r #� j�/r ��/j� 

E-ACC+T-GGG  
�r  �j (� �j/r �/'( 

E-ACA+T-GCT  
'�  '� #(  �(/r �/�� 

E-ACC+T-GCT  
��  �� �rr j�/r  j� 

E-ACC+T-GAC  
'�  '� #� j�/r j/jr 

E-ACA+T-GAC  
'�  '�  �rr  ��/r  �� 

��<@���  ��/�r  �/�(  �/#�  j/r  �'/��  

P = PstI primer + 3, E = EcoRI primer + 3, T =  Tru1I primer + 3  
 

  
  

 �
�/� ;��#��(
=� 	�4=� 3��� %-�� 	�:;
<� 8"9�0 ;� T-GGG+  E-ACC  
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 $%�& '��(�  !�
� )�*�+, -	��
 !/�(��� )0�� ��123 !��45 )6 ���	 )63�7 '�89 :� )�� �� 7;          �3  

�,�T �1Nd$ ����  ��2�BC �" ���2C 8�7� )Mantel, 

1967 ( D1��^ �������Y$ � p1�" F"����! f��6$ �"��  ��

�1�E�,�T _��   �37� UPGMA3, c�d@�  .�1�E �� g1��@ 

��  D1�^ F�3�C :�"���Y$  ����C ����" "����!t 8�7� 

 �� ������'/( 5��7O�� )<��9+= D1�^ �1�$W�� � 

)(�/r (��Y@ �� "��  W�� )<��9+= � A�T _2��� �37="

)Mohammadi & Prasanna, 2003 ( ���

p1�$��  ��=$���Y  �c�����3@" )1��@ �1�E �� D1�^ ���Y$ 

)� "����! 3,�� .�,�T �1Nd$ ���� c�@ 2� ��  ��NO�ver 

2.02 NTSYS-pc) Rohlf, 1998 (���� ���� 3, . ��

�1�E p1�$�� ���Y$ D1�^ F���Y$  ��� )?��@K��/r�  j'/r 

"�� ��V�� . �1��Y��)@��+= �@�+@ �" ��� )?��@K '��  

'� D1�^ �� Y$���  )?��@Kj'/r �� f�L�� �" �= �� "�� 

 :�L+!j)�  �+! 37��� �%67� 2� � 37,�� �3, ���C 3@� .

 �1��+�:=�9, �@�+@ �" ��� ' :�L+! �� f�L�� � 

)�����, ( ��� :�L+! 2� �) ���3� �L�& ( D1�^ �����Y$ 

��/r"��  .c�����3@" �3�C :�3��@�+@ �37� ���� 2�   �= ��

�1�E���! D1�^  _�� � "�UPGMA8?, �" F � �"��C 

:�� �3, .�1�E �� �1� c�����3@" N! �� j �\ �@�+@ 

��  �� `9$�� ��B � �@���3! >��4�<1"�@�+@   :�L+! ��=

 �/�����2���3!�@�+@ F3@3,   D1��^ �" :�L+! �= ��=

:=�9, ���� �" Fe���� �=���� �12 �1  ��=  �1 ���]1

37�O�� ���& S= �� y1"N@ .�"�����12 �1� 2� "��� 37
   F�=

:�L+! 2� �@�+@ �" �1 y1 3@3, �&�� N�@ >��J�� ��= . �"

�@�+@ �1� N1�+$ ��!�$  8��& �12 "���� �=���C"�1:��  :

Emtahany et al., (2006)�@���12 "�!� 	�+�Q�   � �=

�@�� )�Q �1 �"�$ �" ��<1" ��=  �� ��"��� )�<7! ��=

w�6� �"��  )� � 3@� �$ �� )?��@K P�7$ 81W" 2� )?1 ��

 �" �3�C :�" �1�)�����@�+@ f�L$ ��  �@���12 �� �=  ��=

:�@�" >��J�� . �"�� 31�9�= FP�7$ �1� 81W" �<1" 2�

�@�+@ 2� )xL� )� �= 3,�� . P�7$ �3+. 81W" 2� )?1 �&�� �"

 "�12 ���"�@�� G��� ��  ��� )L�9/ �����31�9�= F�=

�@��  :�� ��)Bacilieri et al., 1996 .( �" �1�)���� 

 �@�+@ ��+! 2� "��O� 2� )xL��� :�L+! 2� �)  �L�&

���3�( F�' :�L+! 2� �) 	"��( F�j :�L+! 2� ()  ��"

:O2��( F�( :�L+! 2� �) ���3� �L�& ( ��� :�L+! 2� � 

)��
 �@"��(�� F D1�^ �" �@���3! >��4  ��=���Y$ 

 e�����2���3!3@3,  .7@�+=�3 �" :*�Q �1� Y=�UE )

 �31" �� 3,Dodd and Kashani �" F3@"�" c�d@� 

 �\ ��\u� M1��2C�� �" "�J7� �@�+@ ���" ��= �� G���� 

D1�^ �" "�J7� >��4 �� � 37�O�<@ ���& "�T :�L+!  ��=

���Y$ 3@3, �3! )$��J��) .Dodd and Kashani, 

2003 .( �� �!�$ �� P�+d� �"c�����3@"� f�L��  �

�@�+@ �.�+d�  "��� ��=)����)� X�Y�   �� "�,

�����12 8?, �" )+� )�T��7?1  "�!� ���R� 8� � �=

�.�+d� �" "�!�� �W�� P�7$ � "��")?��@K ���7�  

)c�K S�RE()� �� ��"��� G���   �� ���$���� ���� �1� 2� 

�@�+@  �� �= "�" X��Y$ )�"��.  

���� M=�UE �1� �" � _�� �� �37�>� �� z�����

���� ����c�@ 2�   ��NO�Treecon ver. 1.033, c�d@�  .

 8?,'����  �@�+@ �37�  "��� ��=)���� �� G��� �1�E �� 

>�� _�� �� � )@ ��4�O D1�^ )� ��Y@ Fz����� 3=" .

 ��� "�3.�c�����3@"���� ���31�E F  �� �3, "��C�� ��=

)� ��Y@ �� z����� >�� _�� 37=" .8?, �1� ��Y@ 

)�  �3+. :+�& �� 3=":=�9,>��J$ �   :�" �� ��=

 �3�C�1�E ���,�T �1Nd$  �@�+@ �" ��  "��� ��=)���� �� F

 `��$ )9��7� :&"_��>�� :�� �3, 3�1�$ z����� . ��

 	�a� ���7.�� �1� _�� �@�+@ "�12 >��J$ F��2�  �<1" 

�@�+@  � �=:=�9,�@�+@   ��='� � '�2� M�� ��N�� ��  #� 

)� 3�1�$ 34�" "�,.  

  

  

  

  

  

  

  

  

  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

�=                          ������	 
 ���
���� ����� �� ������ ���	 ������ ���� ����	... 

  

  

  

  

   

  

  

  

  

  

  

  

  

  

  

  

  

  
 �
�?� @��:����. 3��� %-��3��: ;�   	�!�AA 
� ������ ���� ����� 3�+� 	�": B(���4=� ;� UPGMA. P8  – 

 P1  

%"&�� 	
���
D �� �����  �� 6)5� �� ���� 	
� �!9.
  

     

  
�
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 !/�(��� )0�� ��1 !�
� )�*�+, -	��23 !��45 )6 ���	 )63�7 '�89 :� )�� �� 7;          �>  

 �1� �")�����J*{� �� �1Nd$ F  	"�L�� ��=�1�E �� 

 p1�$��:=�9, �� � "��\�! ���� ����c�@ 2�   ��NO�

NTSYS 2.02) Rohlf, 1998 ( �\ :O�� c�d@��1�E �� 

 �C�����@s�N� �� �J*{�  �� �J*{� �1�$  ��+,

)� "��F#�/�"�+@ ��!�$ �� 8\ P�7$ 2� 34�" �  :�� .

'�/�� >����V$ 2� 34�" �� �r � 	�� �J*{� ��/j� 34�" 

 `��$ >����V$�r� {J*�)� ��!�$ 	��  "�, .8], �" � 

�� ��"�+@  �" "��O� M7\��E �3L� ������E�J*{�   )�4� ��=

�3, �"�" ��Y@ )1�3���  :�� . ��"�+@ �1� �" �31")�  "�,

 �" "��O� )�37\��E �\������E:�� ��Y�� 	�� �J*{� ��  .

)<@�<
 F��"�+@ �1� �" "��O� )�37\��E �1 �+d$ 

��Y@ �.�+d� �37="  )]��@K �h@ 2� �\ :�� "��O� 2� ��

���Y� 37��= >��J�� �1 )Mohammadi and 

Prasanna, 2003.(  

  

  
 �
�A��J=K� �� ��LM0 	�&� �- N�
��    �.
&(� 	
���
D �� 8��H ��
50 .�
9
�  

  

$ _�� �� )*�?*�� p@�1��� �1NdAMOVA 

)Excoffier et al., 1992 ( ������ ����c�@ 2�   ��NO�

Arlequin ver 2.000) Schneider et al., 2001 ( �

�1�E ���"�"  �<@�Y@ ��=AFLP  3, c�d@� :*�Q �" �" . �"

:�L+! �+= 	�� :*�Q ���� ��3� �= 37�� �1�E �� �%67� 

O��V!��)1 )��12��@3, Q�@ �" c�" :*�Q �" � 3� ��1�E �� 

O��V! ��4�O��)1:�L+!   X�Y� �=3,:�L+! �\  �=� 

� �() �@"�� � :O2�� �
� ( �"1 � ���� y�<1":�L+!   �=

37�O�� ���& c�" ���� �" .�1��Y��� ��4�O �:�L+! �  �=

� �"1 �)���� "�3Q �rr\ �� �����) 3,�� .��@1 g :�3�

�3�C	�3! �"   �, �"��C :�� �3 .Nd$ �"1��� �1 p@�

*�]*��)���� A���Q� ��  37��Q�@ �� ����� 34�" F1 p@�

������ �  �=�(/r���C �h@ 2� �\ "�� 34�" �7L� )  ��"

@� :�)��/rP value= .(� �� �!�$ �� 1�@ "��� �� �d

�) ���1�+$ �\ S1:�L+! N O��V! �"�3
� �" �=��)1 �� 

 ��4�O�rr\ ��� F������
�@ ��� N�) 3,�� .��� 34�"1 p@�

��L+! ��:  �=��/�� � 34�"  ���":�L+!  �=(�/(j 

� 34�") 3,�� .�+$ ��1�E 34�"1:�L+! ��� N  ��Y@ �=

)� �@�+@ �� 3="  �� G���� ��=( "��� :�L+! )���� 2� 

�@�+@ �"�� P�7�� �h@ 2� � 3@��"��T�� )1W�� P�7$  ��=

L+! ��� �"�12 >��J$ F:�L+! �" "�!��:�  �1� ��=

"��3@ "�!� f/�7� .Nd$ �"1��� �1*�]*�� p@�) ��3� 

���� A���Q� 37��Q�@ �� ��@ �� N� P�7$ ��Y �31" �3,

 P�7$ �� G���� ���":�L+! � �=) 3,�� . :�" �� g1��@

��Y@ �3�C  P�7$ �� :�� �C �37=" ���":�L+!  P�7$ 2� �=

:�L+! ��� � �\ :�� ��Y�� �=1�@ ���137
 �" �d 

)���� ��Y�E@ � )?��@K P�7$ � :�� �3, _��N� N ���"

:�L+! �@�� ��=  ��=�U1� ��� P�7$ 2� ��Y�� G��� 
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:�L+!  :�� �"�� �=)Bruschi, 2003; Coelho et al., 2006; Mariette et al., 2002.(  

  

 ����?�3.�. �=�
=�� O�
���� ��LM0   	
�AFLP��  %-.  ;� 3���AA����� ���� �����  �  

���  ;� 3�� 	���P3��: ���� � 
� %"&��  �"Q
� 	�!� 	�  
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Φ value P value 

!��" #��� 	�$�� 
��� 
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����� ��� �	  
 ���/

�  ���/
 ��/��  ���/� Fst = ���/�<  

 ��������� �	 �
 ��
/��
�  ���/�� ��/��    ���/�<  

��  
�  ��
/����  
��/�� ���      

!��" %��& !��" ��') (���
	���" � (*���
�+( !��" � -) �.��(���
  �/(  

���� ��� �	  �  ��
/��  ���/�  
�/�  ���/� Fct=  ��/�  

����� ��� ��	  
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��
/� Fsc=  

  

���/�<  

 ��������� �	  �
  ���/��
�  ���/��  ��/�
  ���/� Fst=  ���/�<  
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� ��
/���� ��
/�� ���      

  

G��� �"  :�. �� �=)�U1�@�YO� �"�� ��" )8� F �+$ �=1 8

�" ��1"�%� :O�12 �1"�� 2� �"�� �<1"�E 1� �=� 3@��" G��� 

�"�� � @�YO�) ��� c�d@� "�� ) "�, .����7�1�"�� �  ��4�O �=

21"��/ �� )� ) 377\ .�� �\ �1�! y1@K ��) �"���� 

�) ""�� .�"�� M7\��E  �=��:O��� �" "��  �=�@W�/ ) � 

 c�! 	�%�@���Q �!�$ >�@���� �E �6� �377\�1�+$ �1� N� �

L+!�: � �=)  3,��)Alfonso-Corado et al., 2004 .(

 �1� �")���� 3, c�d@� ;���* �� ;���* )*�?*�� �1Nd$ 

 ���N��� �<@�� ���/r��� � Φst  �C 2� �\ 3�C :�" ��

���� �9��
� ��+, �!��� "��O� )Nm=Number of 

migrants( �1�E �� �*"�L� Crow and Aoki ���� ���� 

3, .$��4 �") �\ ��N�� Nm� � 2� ��Y�� F3,�� � ��N

@K 	"�9$)� �L+! ��: ��� �=� ������! 2� �3@�� �3,) 

�@K�])�+$ � 1� N�L+! ��: �J\ �=1� :)  37\)Wright, 

1951; Slatkin, 1994 .(��N�� Nm � �"1 �)���� F

'/��� �E �6� �� �\ 3�C :�" �1�+$ �1� N�:�L+! �  �=

)@���+="��"  .�� 2��" 1�K �"�+@ �O�^� �< �=�3! 1 �� 3

L+!�:  `��$ �=�!1@K ��)� �L+! ��: � �.�� �=1 "�d

�@K P�7$�])  ���"L+!�: � �=)  "�,)Alfonso-
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Abstract  
The genetic variation of Quercus brantii populations in Chaharmahal va Bakhtiary province was 

evaluated using AFLP molecular markers. Fifty-five trees of Q. brantii belonging to eight populations 
distributed in different regions of Chaharmahal va Bakhtiary province, were sampled. Young leaves 
were collected from each tree and used for molecular analysis. Thirteen selective primer pairs were 
produced a total of 398 AFLP fragments, out of which 371 (92.1%), were polymorphic. The mean of 
Polymorphism Information Content was 0.7. The coefficients of genetic similarity vary from 0.32 to 
0.74. Similarity matrices were submitted to cluster analysis by UPGMA method. AFLP diversity 
among and within populations have been analyzed for eight populations of Q. brantii with and without 
regional structure. Analysis of molecular variance showed that most genetic variation was comprised 
within populations. A small proportion of the total variation was assigned to differences among 
populations denoting little differentiation of populations in this study. 0.58% of the genetic variance 
was attributed to differences among regions denoting little differentiation of populations over a range 
of 100 km. The vast majority of variation present in the dataset was attributed to the within population 
level. Finally, we found a high level of genetic diversity within Quercus brantii populations in 
Chaharmahal va Bakhtiary province. 
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