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9 %:#� +�;�	�� #� �%&

2�*��) ��<=� �%& �/#5� �#�� �	�70/94 ��� .5��	67IS11  3IS9  �#�� 	�

5���#	B +"5�C� ������ �5;�	D� �	� �/#5� EC� 	�5��	67 +"5�C� ���
�

%�%& �F5�� 0�G�* +"� #� �(���) ��
* . H	/�5� ��	D* ��I�� ���� +�"	B

J	� ��	D* K"5L �#	)17/0  	*56/0 (N	� �� �	D� #� ��
* ����

2�*��) E&�� ��O	P� �#�� �	�. �&�
 �"I=* Q"	��H	/�5� ��  K"5L

 $!# ! �#	J	� ��	D*UPGMA2�*��) 3 #� �# �/#5� �#�� �	�3  �!5�

* �# �7 I�� �1:� S	��T� �� �"I=* �J	�5J %�U3 �!5���<� �%
� . �"I=*

�	D� �O�(O�� ��	"#�! ���� �!#� ��
* ��� 5�D�� ��)98 (% 	� ��"	G� #�

+�� ��
* ���� ��)2 (%��� . �� �(���) ��
* +�;�	��)H(  Y
	& !

 ���	& �*	�Z[�)I ( �!#� #� �(���) ��
* +"5�D�� �J %���� �	D�

���� �	� M. longifolia )165/0H=  !46/0=I ( �(���) ��
* +"5�<J !

���� �!#� #� �	�M. sp. )102/0H=  !194/0=I (�� �%"� ��& . Q"	��

	P� +"��� �J ��� �	D� ��O E��<� #� �1J #�[5� �!Z� 3�D\! �	� 

E��<� +�� ��) �	"5� ! �"	�F�5]� �1:	F I�� �(")�O�J� ^"�5& 3	�

+���* �� �(���) �1:	F �%

J%&	� .�� +�
_<� `#!� ���! a�O� �5��
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Mentha species is a genus of family Lamiaecae, and is 

well known for its great medicinal and economic values. in 

order to evaluate the genetic variation of 15 genotypes 

belonging to three species M. longifolia, M. pulegium and M. 

sp., used were from 10 ISSR primer. The average percent of 

polymorphism in all accessions was 94.70.The primers of IS11 

& IS9 having the best primers parameters were introduced in 

this study. Low coefficient of similarity based on Jaccard 

(0.17-0.56) have showed a high genetic diversity of Studied 

genotypes. Cluster analysis based on Jaccard coefficient and 

UPGMA method classified the genotypes in tree major groups 

and the PCoA analysis confirmed the results of clustering. 

Analysis of molecular variance (AMOVA) among and within 

species showed more intra-specific variation (98.00%) in 

comparison with inter-species variation (2.00%). Evaluation of 

genetic diversity within species with an average of Nei’s gen 

diversity analysis and Shannon’s information index, showed 

that diversity within species of M. longifolia (H=0.165 , I 

=0.460) was o more than other populations while genetic 

diversity within species of M. sp. (H=0.102 , I=0.194) was less 

than other species. The results showed that the overall addition 

to geographic distance, gene flow between populations in the 

wild populations, ecological conditions is determinating 

genetic distance and genetic diversity. Also because 

hybridization between species during evolution of mint, is 

similarity between species than within species similarities. 
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 6,7
� +#�� � 8��7#9 :�; +Mentha L. <*�#�= � �

Lamiaceae (�+#�3 �* +> !���9 	���9 <*!7? � @,
A� 4�/

 +> ��!� B�C.? +
"	*� 4<�"� (��	*< D*�= 4*	*< �*!>E/

!�
�/ (#*�*E5 .+9 8��7# *	*< B�)<GE9 �<�9 � EH2 &�= 4�/

4�I� J�; ��7K+9 (#<	�= 4�/ (� 	�
�!"' .GE9 4�/

L.= <E= � �!� (#*E"* 4�/*MN �* (=E9 (���O 8��7# �!�

-�* . �*�*E5 ("*MN � (��	*< �(
�*!P9 D*�= 4*	*< ���3 %"*

 -�*(Zargari, 1992) . 4�Q� 8��7# :#��* (��	*< ER# �*

!S �%C�<�9 -�T�= 4*	*< � �!7�  �UA9�E�# �V�.?

U/�> &�*E? �!�/<%�C�? ��!7� 4�/  � �!7� �=� �!�/<

 -�* �' &���(Arnold, 1997; Zeinal-badi, 

2004) .+9 8��7# :�; W�9 B�)< X��Y
� 4!���,� ZH� �<�9

+3	�< �+#�3 %�9 4�����? 4*	*< ��/ +> -�* ("W�9 (C�
#[ 8

\�?�#[ ]�A
#* ��C�* 8��? %"* X��T�^= _�`) �* E?E9 4�/

(� �/*E5 *	 :#��* +,
; �* @,
A� !"�
#(El-zaher et 

al., 2005) . 	< (C�
#[ 8��? �*��� %��7? (5EK �*

-�7
; ��3!"< 8��7# +#�3 	< @,
A� 4�/ 4*E9 !"!; 4�/

+9 �]�A
#*E��=a +7��? � 4<*0#  �<E> <��"* ���3 %"* (C�
#[

-�* .b=�� �* (C" (C�
#[ 8��? �*��� %��7? � (9�"�	* 4�/

+��#E9 	< %"!)*� ]�A
#* 4*E9 �P�-�* (cdT* 4�/ . +,T�5

-�7
; (C�
#[ e�>E? f��*E9 (C�
#[ (C"[�)��9 4�/

(� +9 !#*�? (g�?�#[ (#*�*E5 +,���)(g�?�#[ +,T�5 ( (#*�*E5 �" �

B)' 4�/��C� 	< @,
A�<	�� (#[ ER#)(#[ +,T�5 (<�� +�*	* .

E
/ �!"!� �9 (
Ih� i�I?	* (#[ +,T�5 L" �9 � <	*< :"��

!�O 4	��' &�	 B9�j -YT 4<*!7? f��*E9 +> �E�k
�

��*!#* (� +I��`� �4E�3 8��? (9�"�	* 	< !�'	�> (��	 � <<E3

 -�* (C�
#[(Farshadfar and Farshadfar, 2004) .

 �9 ("�/!"EI�/ !�
�/ X��Y
� (C�
#[ _�`) �* +> (�"!)*�

(� !�)�? E
.�9 :"��E
/9 ��

c* � !��>+ -�<  l�
# �<	�'

(� U"*�5* *	 ����
� e�>E?�#!�/< . %��7? (5EK �*

��E3 � X�^A.��	[ 4!�9 +9 ��d� mdT*  ��C�* �*E3

(� �	�9�< �* �? !/<+#�
# 	< 4	�>-�7
; �* 4E�3 �/ 4	*<<�=

 !�"�
#(Sharma et al., 1993) .+9  8��? %"* %�
A? 	�R��

�
��� �* (Y,
A� 8*�#*mdT* n��? 4Eo#�.# 4�/ �*E3

(� �<�Y
�* (/��3 !#��(Ray Chadhury et al., 

2007)� �' +,
; �* +> (� �/ 4�/Eo#�.# +9 �*�?

 <E> �	��* ()�C)�� � ("��
����9 �(C"[�)�5	��(Solouki 

et al., 2008).  

 :�; 	<Mentha ���#* (C�
#[ X�7)�H�  	�.> 	< �!�

 ("*MN ET��2 � L"[�)�5	�� �L�
#[�
�� +���� 	< e,N* �*E"*

�'  -�* �<�9 �/(Zeinal-badi, 2004; Vali, 2010) .

-�* �!� ���#* �*E"* 	< ()�C)�� +7)�H� <	�� �< �P�? . +>

	�I28��7# (C�
#[ n9*�	 (�	E9 �* -�?  �<�Y
�* �9 (#*E"* 4�/

 Eo#�.# �*RAPD (Mommeni et al., 2006)  +>

\�?�#[ %�9 (C�
#[ -/�I� +��*< !#<�
# &	*�3 %�9 �/16/0 

 �?96/0  Eo#�.# � �<�9RAPD +9 *	  	< !�Y� 4Eo#�.# �*��2

!#<E> (5E7� 8��7# (C�
#[ 8��? (�	E9 . �+7)�H� %���< 	<

+#�3 �* (=E9 (C�
#[ n9*�	4�/  �* �<�Y
�* �9 8��7# @,
A�

 Eo#�.#R-ISSR  n��?(Rahim malek, 2011)  <	��

 +> <�
# &	*�3 � -5E3 	*Ej (9�"�	*R-ISSR  E9 ��d2

 n9*�	 (�	E9 	< (I���� ("'	�> �(C�
#[ n9*�	 (�	E9

<	*< ��/��3 (C�
#[ .Vining et al. (2005) +#�3  
M. longifolia T�^= +9 +;�? �9 *	 +#�� �" � (C�
#[ X��

+9 ��<�9 (.c� X�7)�H� 4*E9 e���� �!� L" �*��2

 :�; 	< (C�
#[Mentha !#�
# (5E7� . 	< X�7)�H� E"�� �*

(� +���� %"*Eo#�.# �* �<�Y
�* +9 �*�? 4�/RAPD  �

AFLP +#�3 (C�
#[ n9*�	 (�	E9 	< !�/ 	< 8��7# 4�/

(Khanuja et al., 2000; Shasany et al., 2005)� 

%�9 4�/!"EI�/ (�	E9+#�3 Eo#�.# �* �<�Y
�* �9 4*AFLP 

(Gobert et al., 2002) (C�
#[ n9*�	 (�	E9 �17  +#�
#

 Eo#�.# n��? �C"E�' +9 6,7
� (
�7
;RAPD 

(Fenwick and Ward, 2001) (C�
#[ 8��? (9�"�	* �

\�?�#[ �"*���"' Eo#�.# �* �<�Y
�* �9 4E^� 4�/(El-zahra 

et al., 2005) (C�
#[ n9*�	 +7)�H� �15  +#�3 �* -�7
;

M. pulegium  :#�? 	�.> 	<(Fadhel and 

Boussaid, 2004) (C�
#[ 8��? (�	E9 �38  �* +#�
#

 +#�3 -./Mentha  Eo#�.# �* �<�Y
�* �9RAPD  	�.> 	<

 %�O(Fang et al., 2010)  +#�3 �< (C�
#[ 8��? +7)�H� �

<�Y
�* �9 ��
�>�� 	�.> 	< Eo#�.# �* �RAPD  <�
# �	��*

(Shinwari et al., 2010).    

 4Eo#�.# �
��� +C�"* +9 +;�? �9RAPD  L" �*

��'	*EC? �Eo"< ��C."���' +9 ��o."� �
��� � <	*< (
> 4E"M�

 4Eo#�.#AFLP +�"�/ � �*E3 4Eo#�.# �
��� � -�* E9
١SSR  vEK �< v!/ <	�� ()*�? �* +�)�* X�2dK* +9 ���#

 4Eo#�.# �
��� *M) �<	*< E3��N' (c*EK -P; 4	*EC? (c*�#

ISSR٢ (�-"<�!`� %"* E9 !#*�? �*��� � !�> +I,N �/

-c*	 4���	�C�' � E
.�9 (,C�!�O  +9 -I�# 4E?

 !��9 +
�*< Eo"< ()�C)�� 4�/Eo#�.#(Terzopoulos et 

                                                                           
1. Simple sequence Repeat 
2. Inter simple sequence repeat 



  %"��*	�C
/ � (�"!)*: +#�3 �* (=E9 (C�
#[ n9*�	 +7)�H�8��7# @,
A� 4�/ ...  13 

al., 2008).  Eo#�.#ISSR  !�#��RAPD Eo#�.# L" 

E�hC? �' +9 -I�# ��* �-�* e)�N8��? � 4E"M� ("W�9 4E"M�

-�* ���' (��	 � �<�9 w"E� �+
�*< . Eo#�.#ISSR  4�o)*

�!�x�� 4Eo#�.# +9 -I�# 4E?RAPD (� !�)�? +> �!�>

L#�9 4�/<*0# X��T�^= %��7? 4*E9 ��j	* b�A.? � �[

 !#��."�= y�
I�#(� �<�Y
�* <��(Archak et al., 2003) .

 Eo#�.# �* �<�Y
�* X�^A.� %"* +9 +;�? �9ISSR  +�"�Q� 	<

 	���9 <*E5* %�9 (C�
#[ X�7)�H� 	< �Eo"< 4�/Eo#�.# �9

<	*< 4E?E9 �4	��? ��j	* � L"<�# . n9*�	 (3!�x�� +9 +;�? �9

&	*�3 8��7# (C�
#[w��; 4�/ Eo#�.# �9 E?ISSR �* %"* ��C

(� �/*E5 *	 � (,��C? X�7)�H� �(C�
#[ n9*�	 +> !"�
#

+#�3 (C�
#[ -�7S� +�"�Q�+9 �P� 4�/6�j< 	�K � E?

w��;<<E3 (�	E9 E? . (�	E9 �U/�0� %"* v!/ %"*E9��9

+#�
# ��	< � %�9 (C�
#[ -9*Ej +� +9 6,7
� (
�7
; 4�/

w
; +#�3+9 �*E"* 	< �!� 4	�'��? (9�"�	* 	�R�� � (C�
#[ 8

�' 4!#��."�= Eo#�.# �* �<�Y
�* �9 �/ISSR  4�
�*	 	<

(� 	�.> (C�
#[ E"�=a <�IP9!��9 .(� X�2dK* %"* !#*�?

��3!"<+9 4!"!; 4�/ <EI.�� �]�A
#* �<�
# !�'	�> 	�R��

 � +"��? V"�
# ���"�� 	< � !"�
# �/*E5 (cdT* v*!/*

B�,`?&	*�3 E"�� �9 ()�C)�� 4�/�/ (�	E9 +9 i�9E� 4

 	< ()�C)�� 8��?�' !���? �" <	 -P;+�"�Q� �/ (� � <��

(� (�	E9 4<�^
j* ���3 L" 	< Eo#�.# %"* ("'	�><��   .  

 
*�� � %��� ��  

 6�Q`? %"* 	<15  8��7# \�?�#[ B���9  +#�3 �* \�?�#[

Mentha longifolia �4  +#�3 �* \�?�#[Mentha 

pulegium  +#�3 �* \�?�#[ �< �Mentha sp.  �* +>

L#�9 Bo�; X�Q�Q`? �>E� �[!� +�P? w?*E� � �/ <	�� �

 -5E3 	*Ej +7)�H�) ��!;1.(  � �*!,3	< 	�M9 -.> �* :�

 +x/��3 !�)�?DNA GE9 �* (��#[  4�/�*�;  l*EA
�*

!"<E3 . l*EA
�* -P;DNA  &�	 �*CTAB١  !� �<�Y
�*

(Khanuja et al., 1999) -�
> � -�Y�> �  �DNA 

l*EA
�*  �	�3' �[ �	�5�E
C)* �* �<�Y
�* �9 �!�1  � !T	<

{#	 !� (�	E9 !"���E9 ��"!�?* 4���' . U�>*� 4*�;*٢PCR 

 ��c 	<20  E
�)�EC�� E�HQ? 	�9�< ]' B���6/12  �E
�)�EC��

E5�9 PCR(10X) 2  �E
�)�EC��)mM50( MgCl2 5/1 

 �E
�)�EC"��)mM10( dNTPs 4/0  E3��N' �E
�)�EC"��2/1 

 �"�#' �E
�)�EC"��Taq (5unit) 3/0  �E
�)�EC"��DNA 

)ng10 (2  E
�)�EC"��<�9.  X�^A.�10  �<�Y
�* <	�� E3��N'

 ��!; 	<2 -�* �!"<E3 l	<.  

                                                                           
1. Cethyl Trimethyl Ammonium Bromide 
2. Polymerase Chain Reaction 

  
  

 ��!;1 - +7)�H� <	�� (/��3 <*�� J�.�� � (���*  

@"<	   L#�9 !>�[  (
,2 ��#  J�.��  
1  28286  Mentha longifolia ��PYT* - <�9' @�#  
2  23031  Mentha longifolia ���E> - ���E>  
3  22347  Mentha pulegium  4�>E�  
4  14161  Mentha longifolia (9EN ���"�9	a' - +���	*  
5  22345  Mentha pulegium  4�>E�  
6  22391  Mentha pulegium  4�>E�  
7  24127  Mentha longifolia  <�" - �"EP�  
8  26421  Mentha longifolia  ���E> -���E>  
9  22607  Mentha longifolia  ��
�<E> - �*�"E�  

10  3123  Mentha longifolia  �*	!#���  
11  29852  Mentha longifolia   ��
�<E>1 ��Ej  
12  14158  Mentha longifolia  (9EN ���"�9	a' - f�
,�  
13  22233  Mentha pulegium  4�>E�  
14  10851  Mentha sp.  B�9<	*  
15  19248  Mentha sp.  ���#�  
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 ��!;2 -  4�/E3��N'ISSR (C�
#[ 8��? (�	E9 	< �<�Y
�* <	��  

E
"*E� �	�
�  E
"*E�!>  E
"*E� ()*�?  
P1 Is1  !!-ACACACACACACACACYA-3!5  
P2  Is3  !3- GAGAGAGAGAGAGAGAYC -!5  
P3  Is9  !3-CTCTCTCTCTCTCTCTG-!5  
P4  Is10  !3-GAGAGAGAGAGAGAGARC -!5  
P5  Is11  !3-ACACACACACACACACC -!5  
P6  Is12  !3- TGTGTGTGTGTGTGTGG-!5  
P7  Is13  !3-AGAGAGAGAGAGAGAGYT -!5  
P8  Is14  !3-GACAGACAGACAGACA -!5  
P9  Is15  !3-GGATGGATGGATGGAT-!5  
P10  Is16  !3-DBDACACACACACACACA -!5  

 v�Ec �/E3��N' ()*�? 	<)R =%"	�� e,N* ��/Y =%"!�
"E�� e,N* ��/D = 4�/!�?� ,>�#A �G  �T �B =C �G  �T( 

 
 v�Ec �/E3��N' ()*�? 	<)R= %"	�� e,N* ��/Y=  e,N*

%"!�
"E�� ��/D=  4�/!�?� ,>�#A �G  �T �B= C �G  �

T (-�* . U�>*�PCR  E,C"����E? ��o
�<�* �<�Y
�* �9Bio 

Rad  +=EO �PCR !� ���#* mE� %"* +9 : +=EO L"

+
�E�*� 4��< 	< +�)�* 4���94 (
#�� +;	< X!� +9 <*E34 

 �+Q�j<40 +
�E�*� +=EO 4��< 	< 4���92 (
#�� +;	< <*E3

+9 X!�30  4��< 	< E3��N' ��^?* �+�#�}59-33  +;	<

(
#��+9 <*E3X!� 40 +9 n�9 +,cE� � +�#�} X!�90  	< +�#�}

 4��<72 (
#�� +;	<+9 ("�P# n�9 +=EO L" � <*E3 X!�5 

 	< +Q�j<72 (
#�� +;	<<*E3 .+9 (,C�!�O 4���	�C�' 	�R��

+#�
# %�9 �	�5�E
C)* ��o
�< �* �/Bio Rad  � �	�3' �[5/1 

 % U�>*� E5�9 �9TBE !� �<�Y
�* . :� ���#* �*E
C)* �	�5�

�[�/ {#	 -P;+9 4���' X!�45-30  ��,`� 	< +Q�j<

 !"��E9 ��"!�?*)�EC�� 	< �E3�EC�� L"E
�) ({#	 4���'

!#!� .+9:C2 	�R�� 4	*<E9 ��o
�< �*Gel Document 

)�[��> ->E� (!� �<�Y
�* .  

����# ���$�%�&#  

:C29 4�/+ -�< E9 �!�' � L" <!2 !#�9 	��c f��*

�!2  	��c���
�* � EYT <!2 !#�9 !#!� 4!�9.  B�C.? 4*E9

�<*< :"E?����
� ���= 4�/\�?�#[ +9 �/ +9 �/EH� � �/

B)' �" �/!#�9-5�" D�^
=* �/ . :"E?�� �* �<�Y
�* �9 :g�

 (C�
#[ +9�.? L" � EYT)<	�>�; +9�.? e"ES �* �<�Y
�* �9( �

 (,T* X�^
A� +9 +"��? � �*E3�	!#< ��	�E# �9 �5* 	*

NTSYS 2.02 (Rohlfj, 1998) !"<E3 +I��`� . 4*E9

b=�� ��/E3��N' (,C�!�O X�2dK* 4*�
`� (�	E9 4�/

!"<E3 +I��`� B"a ()�C)�� .1- (,C�!�O !T	< : 4*E9

 B> <*!7? E9 BC�!�O 4�/	*�# <*!7? b=�� %"* +I��`�

!� ���Q? �/	*�# �2 - (,C�!�O 4*�
`� b=��PIC : %"*

�<�Y
�* �9 b=��  +H9*	 �* PIC=1-∑pi2!� +I��`� 

)Powell et al., 1996 .( ���"* 	<p  �9 E9*E9 B)'i�*  E/

(#[ ��o"�; \�?�#[ +�,> 4*E9-�* �/� 3 -Eo#�.# b=�� 

)MI :(!�O 4�/	*�# <*!7? 4*�
`� b=�� 	< ]ES BC�

!�O(,C� �4 -  b=��EMR١:  !T	< �* b=�� %"*

!�O 4�/	*�# <*!7? 	!9ES (,C�!�O9 BC�+ !�' -�< �5- 

L�CY? X	!j RP: RP=∑IB  +H9*	 	<IB=1-[2×(0.5-

Pi)]  �Pi -�* 	*�# 4*	*< <*E5* -I�# (Powell et al., 

1996) . 

 ()�C)�� :#�"	*� +"��?)AMOVA(  +#�3 +� 4�	

�E# �* �<�Y
�* �9 +7)�H� <	��  	*�5*Arlequin ver 3.1 

(Excoffier et al., 2006) !� ���#* .%��x
/ 

B)' <*!7? !�#�� -�7
; L�
#[ 4�/E
�*	��  �/)Na( <*!7? �

B)'  E}�� 4�/)Ne( �)Kimura and crow, 1973( �

 (# (#[ 8��? b=��)H) (Nei, 1973 ( b=�� �

��#�� (?�2dK*٢ )I) (Lowontin, 1972 ( �* �<�Y
�* �9

�E#  	*�5*POPGEN 1.31  !� +I��`�(Yeh et al., 

1997).  

+#�3 +,T�5 %���x
/ �/)-�7
;�/ ( (# &�	 n��?

 !� ���#*)Nei, 1972 .(  

  

                                                                           
1. Effective multiplex ratio 
2. Shannon's Information index 
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90� � :)��� 

'(�) �*+�,�
%-�%-� ���  

\�?�#[ (C�
#[ 8��? �* �<�Y
�* �9 +7)�H� <	�� 8��7# 4�/

14  E3��N'ISSR -5E3 	*Ej (�	E9 <	�� . 4�o)* +#�
#

 4!#�9DNA  BC� 	< (��#[1 -�* +Rcd� B9�j . �*14 

 E3��N'<	�� �P�? ��<�Y
�*10 ���
�* B9�j 4�/!#�9 4*	*< E3��N'

!#<�9 (/< . 4�/E3��N'ISSR  !�
�#*�? 8�
�� 	<91 ��C�

 �P�? �<*!7? %"* �* +> !��> ("����� *	 (#[4  L" !#�9 BC�

!�O �/!#�9 E"�� � !� �!/�.� E3��N' +> �!#<�9 BC�IS9 

 !#�9 <*!7? %"E
.�9)12 ( 4�/E3��N' �IS12 , IS1  %"E

>

 !#�9 <*!7?)6 ( E3��N' %"*E9��9 �!#<*< ��.# *	IS9 ��C� 4�/

-�* �<E> ("����� �/E3��N' E"�� +9 -I�# *	 4E
.�9 (#[ .

!�O !T	< �*��� %"E

> E3��N' *	 (,C�IS1 )33/83 (%

 4�/E3��N' � -�*<IS9  �IS10 �IS11� IS12 �IS13 � IS14 

!�O !T	< 4*	*< (,C�100 %(� %�o#��� %��x
/ �!���9

!�O !T	< E9*E9 (,C�70/94 %<�9 . ��5 +��
# +9 +;�? �9

(���o"�; �/E3��N' +> <�
# 	�P�* �*�? 	< *	 (Y,
A� 4�/

�<�
# ("����� ��#[ ZH�!#* .!�)�? 4�/!#�9 <*!7? n��
� �!�

 4*E9 E3��N' E/ n��?15  E9*E9 \�?�#[1/9 9+ !�' -�<.  	<

 E>	�� �* �<�Y
�* �9 8��7# (C�
#[ 8��? +7)�H�RAPD +��*< �

 %�9 *	 BC�!�O 4�/!#�9 <*!7?19  �?37  *	 (,C�!�O !T	< �

 %�916  �?29  +��
# %"* +9 +;�? �9 �!#<�
# &	*�3 !T	<

(� Eo#�.# +> <�
# 	�P�* %��O �*�?ISSR  X	!j 4*	*<

 	< E
.�9��o"�; ("����� (,C�!�O !T	< � BC�!�O 4�/

 Eo#�.# �9 +�"�Q� 	< 4E?W�9RAPD <	*<  

(Al-Rawashdeh, 2011) . *	 �' �P� B"W< �* (C"

(�(T�^
=* �*�?E? E3��N' �<�9ISSR  E3��N' +9 -I�#

RAPD -�#*< .�<�!`� !�O 4*�
`� b=��(,C� )PIC( 

 %�9325/0  �?48/0 +> <�9 E�k
� 	*!Q� %"* %"E

>  +9 i�9E�

3��N' EIS1   �9325/0  E3��N' +9 i�9E� �' %"E
.�9 �IS11  �9

48/0  <�9 � %"*E9��9  E3��N'  IS11�  E
P9   �* E"��   �/E3��N'  

  

(C�
#[ +,T�5 -�#*�? \�?�#[!�> bA.� *	 �/ . �*���

b=�� �* (C" �(,C�!�O X�2dK* +�"�Q� -P; �P� 4�/

 4�/Eo#�.#�' �"�
? X	!j ER# �* �@,
A�+9 �/ (� 	�
�<�	 .

 L" 	< <�"� (,C�!�O E9 -)W< �	��7� %"* 4W�9 E"<�Q�

 UQ# <*E5* �"�
? � L�CY? 	< +> <	*< 4Eo#�.# ��o"�;

9+ <	*< ("*�� . �9 ("�/Eo#�.# �%"*E9��9PIC  �"�
? 4*E9 W�9

\�?�#[!�
�/ !�Y� L"<�# 4!#��."�= 4�/ 

(Thimmappaiah et al., 2008) .E3��N' �* +��
# 	< 

IS11 (�4*E9 �*�? �	[ +2�
�� +"��?  Eo"< ��d�

\�?�#[ <E> �<�Y
�* 4!79 X�Q�Q`? 	< 8��7# 4�/ . E3��N'IS1 

 b=�� �*��� %"E

> �9PIC  	< ()�Ij B9�j ("�#*�?

\�?�#[ 4���*!;-�*!# �/ . 4*�
`� E"<�Q� +C�"* +9 +;�? �9

!�O X�2dK*  (,C�)PIC ( � -�* E�k
� L" �? EYT �*

 (,C� !�O E
.�9 (#*�*E5 Eo#��9 !��9 E
3	�9 <!2 %"* +OE/

\�?�#[ 	< ��o"�; �' 4*E94�/ (� (�	E9 -`? !��9(Wei 

et al., 2005) .  

b=�� %�9 	< (�	E9 <	�� ()�C)�� 4�/�<�!`� 

o#�.# b=�� E)MI ( �9 %35/1  �?26/5 +> -�*< 	*Ej 

E

>� %" %"E
.�9 MI  e�?E? +9E3��N' +9 6,7
� 4�/IS1  �

IS11  !#<�9�  b=�� �<�!`�EMR  %�915/4  �?12  E�k
�

 +> <�9%"E
.�9 %"E

> � *	 	*!Q� %"* E3��N' 4�/IS9  �

IS1 �*<!�
  b=�� �<�!`� �RP  %�9 73/2  �?33/8  <�9

+>  %"E
.�9 %"E

> � b=��RP +9 6,7
� e�?E? +9 �

'E3��N IS9  �IS3 !#<�9. b=�� %�o#���  4�/MI �EMR  �

RP +9  E9*E9 e�?E?40/3 �35/8  �74/4 <�9.  b=�� %"E
P9

 ]�A
#* 4*E9'E3��N  L�CY? X	!j b=�� �e����)RP (

(� <*E5* <*!7? �* �/ *E"� �!��9 B)' <*!7? �/ � !#�9 4*	*<

E�}�?<	*< 4E"M� . E3��N' �< (,> -)�c 	< IS11 � IS9   �9

*	*<E
�*	�� %"E
.�9 �<�9+9 4Eo#�.# 4�/  4�/E3��N' �*��2

e���� 6�Q`? %"* 	< 8��7# (C�
#[ 8��? (�	E9 -P; 4E?

!#�� (� (5E7� ) ��!;3.(  

��!;3- b=����*!#* ()�C)�� 4�/4�/E3��N' 	< �!� 4E�3 ISSR 
@"<	  E
"*E�!>  �!�E�hC? ��C�  BC�!�O ��C�  (,C�!�O!T	<  PIC MI EMR  RP  

1  IS1 6  5  83.33  0.325  1.35 4.15 3.27 
2  IS3  7  6  85.71  0.470  2.09 5.14 2.73 
3  IS9  12  12  100  0.400  4.8 12 8.33 
4  IS10  10  10  100  0.430  4.33 10 6.40 
5  IS11  11  11  100  0.480  5.26 11 5.93 
6  IS12  6  6  100  0.400  2.40 6 2.87 
7  IS13  11  11  100  0.420  4.42 11 6.93 
8  IS14  10  10  100  0.452  4.52 10 4.00 
9  1S15  7  6  85.70  0.325  1.67 5.14 3.47 
10  IS16  11  10  90.90  0.349  3.17 9.09 3.47 
11  QRSTURV  9.10  8.7  94.70  0.397  3.40  8.35  4.74 
PIC :(,C� !�O 4*�
`� b=�� �MI :Eo#�.# b=�� �EMR : �(,C�!�O -I�# b=��RP :L�CY? X	!j b=��  
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 BC�1- �����  

 
./+01 ��$�2 
 �3��2 4�.2�� �*+�,�  

\�?�#[ (C�
#[ +9�.? �* �<�Y
�* �9 (�	E9 <	�� 4�/

 �* <	�>�; +9�.? e"ES17/0  �?57/0  %�o#��� �<�9 E�k
�

\�?�#[ %�9 +9�.? E9*E9 �/50/0 %�"�� +> <�9  +9�.? �<�9

��.# �!� <�" (C�
#[\�?�#[ 4W�9 8��? �!�/< 	< 8��7# 4�/

(� �*E"*!��9 .\�?�#[ *	 +9�.? %"E
.�9 4�/19248   

)M. sp���#� � ( �924127 )M. longifoli�"EP� � ( �

\�?�#[ *	 +9�.? %"E

> 4�/24127 )M. longifoli �

�"EP� ( �914161 )M. longifoli+���	* � ( �22233   

)M. longifoli4�>E� � ( �914161  )M. longifoli �

+���	* (!�
�*< .�<E3 �
��� !�OE/ +
�;E9 UQ# (#�.5* 4*

-�7
; (C�
#[ 	�
=�� %��7? 	<<	*< (/��3 4�/ . B�*�2

-�7
; (C�
#[ 	�
=�� 4�	 E9 Eo"< <!7
� (H�`� L" 4�/

 !#	*< E}* (/��3 +#�3(Bussell, 1999; Hamrich and 

Godt, 1996) .L" Bh� (."�	 �E5 !�#�� (,�*�2 � +)��

!�OE9 @,
A� 6"EK +9 � L"[�)�>* n"*E� ��<�9 +)��  4�	

-�7
; (C�
#[ 8��? � 	�
=�� (/��3 +#�3 L" @,
A� 4�/

(� E�}�? !#	*M3(Naybom and Bartish, 2000) .

U�? %��x
/U�? �!�#�� (H�`� 4�/ Bh� (
�"�E�N 4�/

(� ��,j* � ��= (C�
#[ -/�I� � 8��? 4�	E9 !#*�?

-�7
;  !#	*Mo9 E}* (/��3 4�/(Van valen, 1995) . E9

-�7
; (7�IK ]�A
#* E}* L"[�)�>* n"*E� 	< +> (/��3 4�/

(� !�	 ("��5*Ek; @,
A� i�Q# 	< ()� �+9�.� 	< �!��>

-�7
; �9 +�"�Q�n"*E� 	< +> (/��3 4�/  X��Y
� L"[�)�>*

(� !�	 ��.# Eo"!C" �9 4E
.�9 (C�
#[ -/�I� !��>

(�  !�/<(Volis et al., 2001) .+9 e)�H� %"* �9 +;�? �9

(� ER# +QH�� �< �* �X��Y
� +#�3 �< -/�I� B�)< +> !�	

	< +9�.� (C"[�)�>* n"*E� �("��5*Ek; ��K (3!#� �*	�< 

-�* .  

; ��	< (C�
#[ +,T�5 %"E
.�9 -�7
M. longifolia 

!� �!/�.� .(� *	 +��
# %"*  <E> +�;�? X	�T %"* +9 �*�?

-�7
; 	< +>�<E3E3< 4�/ (
���3��E
/ �8��7# !�#�� ��.5*

 	< B��C? � 4	�3��� 4*E9 (
TE5 E�* %"* � <	*< <�;� ("W�9

(� <��"* -�7
; �'!�> . 	< W�9 (C�
#[ 8��? <�;� %"*E9��9

 %��O ��	<-�7
;-�* (P"!9 4E�* ("�/ . %��x
/

\�?�#[ 	< !#	*< �/ �9 4E
.�9 (C�
#[ +,T�5 +> ("�/

+��#E9 +9 4�/(� E?!�Y� 4<*0#!���9 )��!;4 .(�	!#< �*E3

+��= +"��? �* BT�c &�	 +9 4*UPGMA  f��* E9

BC� 	< <	�>�; +9�.? e"ES2 -�* �!�' . &E9 n=

 (C�
#[ +,T�5 B`� �* �*E3�	!#<375/0 ��E3 �2�9 4!�9

\�?�#[ 	< ��/3 !"<E3 ��E3 .\�?�#[ B��� ��* ��E3 +>  4�/

)28286 �22391 �22607 �22345 �29852 �24127 �

19248 �10851  �26421 ((�!��9 .+#�3 �< B��� ��E3 %"* 

M. sp +#�3 +� �M. pulegiom  �4 +#�3  
M. longifolia !� .\�?�#[ ��< ��E3 	< 4�/)23031 �

22347 �14158  �22233 (!�
5E3 	*Ej . �< B��� ��< ��E3

 +#�3M .pulegiom  �2  +#�3M. longifolia !�. ��E3

 \�?�#[ B��� ���14161 (�!��9.  

&	*�3 Rahim Malek   ��� 	<2011 +7)�H� 	< �

\�?�#[ (C�
#[ 8��? +#�3 +> <*< ��.# �8��7# @,
A� 4�/

M. spicat   ��E3 	<M. longifolia �+9 -5E3 	*Ej X	�I2

��E3 Eo"<\�?�#[ 	< LI.� 4!�9 �!"<E3 �!/�.� 8��7# 4�/

 (P9�.� V"�
# ��* +#�3 �< 	< X��Y? <�;� �9 +7)�H� %"* 	< +>

9+ !�' -�< . %�9 ()�C)�� +7)�H� 	< �V"�
# %"* vd=E9 ��*

 +#�3 +�M. longifolia �M. spicat � Ziziphora 

tenuior  	<+��= +"��? +#�3 �4*  M. spicata  	<   ��E3  
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��!;4-  4*E9 <	�>�; e"ES f��* E9 +9�.? :"E?��\�?�#[+#�3 +9 6,7
� 4�/@,
A� 4�/ 8��7#  

 +#�3 B��� ��< ��E3 ���*Ziziphora tenuior �  +#�3
M. longifolia ��E3 � !�
5E3 	*Ej ��� ��E3 	<  4!�9

+#�3 Eo"< X	�I2 +9 -�*!# <�;� +7)�H� %"* 	< LI.� 4�/
��E3 L" 	< X��Y
�  !�
5Eo# 	*Ej(Al-Rawashdeh, 

2011).  
\�?�#[ (C�
#[ 8��? (�	E9  8��7# @,
A� 4�/ n��?

Shinvari et al. (2011)  E>	�� �* �<�Y
�* �9RAPD 
%6/93 (,�  +#�3 +> !#<*< ��.# � �!#<E> &	*�3 *	 ���5	��

M. royleana +#�3 �9 M. spicata  *	 -/�I� %"E
.�9
<	*<. +��= +"��? 	< %��x
/+#�3 4*X��Y
� 4�/  

M. royleana +#�3 �9 M. spicata  	*Ej ��E3 L" 	<
!�
5E3.  

  
�5� 6�7/8� �3 ��$�2)١PCOA(  

 (C�
#[ n9*�	 (�	E9\�?�#[ %�9  e"ES �* �<�Y
�* �9 �/
#* (,T* X�^
A� +9 +"��? ����' � :"*< +9�.? !� ���

)BC�3 .(E9 4!79�< 	*<�
#+Y)�� f��* ��.# ���< � ��* 4�/
\�?�#[ +> <*<�!� �!�>*E� Xd� �* +�c�# +� 	< �/!#* .

\�?�#[ �(C�
#[ +,T�5 %��x
/+9 *	 �/ (� (9�=  	< �*�?
�!/�.� Xd� <E> . 8�
�� 	< ��* +Y)�� +�40/37 % �*

BT�c %���� <!2 �!#<�
# +�;�? *	 X*E��k? ��.# ��!�  �!�/<
 4�/Eo#�.# e���� 	���9 w"��?ISSR -�* ��#[ ��K 	< .

9 V"�
# vd=E9 +��
# %"*+ -�<  4�/Eo#�.# 4*E9 �!�'
ISSR  �RAPD  -�* Eo"< X�7)�H� 	<(Koohi et al., 

2000; Sayed-Tabatabaie et al., 2007) . +9 +"��?
+Y)��+9 (,T* 4�/ +��= +"��? 4*E9 B
C� (��	 �*��2  4*

                                                                           
1. Principal coordinate Analysis 

 �* X�2dK* Eh>*!c l*EA
�* � +��P9 �<�Y
�* +9 E���
�<*< (� ()�C)�� 4�/ <�� .BC� +��
# +9 +;�? �9 3 +"��? �

+Y)�� +9 4�/E9 (,T*�<*< f��* !c �? ()�C)�� 4�/ 4<�"�
��E3 !"��+��= B�,`? &�	 n��? �!� ���#* 4!�9 �<�9 4*

 BT�c V"�
# �9 4<�"� 69�H? �-�*< �' �* . 	*<�
# 	< -j< �9
�<(� 4!79 +#�
# +> -5E3 +��
# �*�? 	< +7)�H� <	�� 4�/

+
5E3 4�; ��E3 +���E3 �9 +> !#* +"��? �* BT�c 4!�9
+��=+#�
# ("��5*Ek; U�>*E� � 4*/-�*< -Q9�H� y�I"EQ? � .

+9 \�?�#[ ��
? ��< ��E3 	< ��h� �*��2 J�; �/14158 -
(� �*E"* 4�>E� (c*�# +9 i�9E� ���"�9	a' %"* B�)< �!��9

��
/ �/ E�*  	< +#�3 %"* yW�

c* !� ���9 E
.�� +> 	�K
 B��C? Eo"< +#�3 +� +9 -I�# (P9�.� (C"[�)�>* n"*E�

�<E> *!��!#* . Xd� 	< (,T* X�^
A�) BC�2( \�?�#[ �
14161 )M. longifolia  =+���	* ( �9 *	 +,T�5 %"E
.�9

\�?�#[ 4�/22345  �22347 )M. pulegium = 4�>E�( 
 Eo"!C" �9 4<�"� +,T�5 ��# ("��5*Ek; U�>*E� ER# �* +> <	*<

!#	*<.  
+QIK 4�o)* +7)�H� %"* 	<LI.� 4!�9٢ +#�3 	< 4�/

M. pulegium  �M. longifolia !� �!/�.� . <�;�
(� �.O +9 X��	*�3 �* (�79 	< ("�o)* %��O <	�=

(Shasany et al., 2005; Rahim Malek, 2011). 
(jd? <�;�%�9 4�/+#�3(� 8��7# ���3 	< (7�IK 4* !#*�?

 !��9 �!"!� %"* 4*E9 ()�

c* B�)< L"(Arnold, 1997; 

Gobert et al., 2005) . 	<�H� %"*%"* +7)  	�K
+��
# (� 4E�3+#�3 +> <�� 4�/)M. pulegium( �   

                                                                           
2. Reticulated classification  
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)M. longifolia ((jd? ��

c*%�9 4�/+#�3 �9 4E
.�9 4*
!#	*< Eo"!C" .Khanuja et al. (2000)  U/�0� 	< ��#

+QIK <�=i�,A� � LI.� 4!�9 ��E3 �!�+#�3 4!�9 	< �/
:�;(jd? �9 *	 8��7# @,
A� 4�/%�9 4�/+#�3 ��K 	< 4*

!�
�#*< nI?E� 8��7# :�; B��C? .  

  

  

  

  

  

  

  
 BC�2- �����  

  

  
 BC�3- ����  

  

 
%-�%-� 4&����
 ��$�2 ;��/&)AMOVA(  

��!; 	< ()�C)�� :#�"	*� +"��? �* BT�c V"�
# 5  �!�'

-�* . V"�
# %"* +> <*< ��.#2 % +9 i�9E� X*E��k? �*

%�9 +#�3 � �/98 %��	< +9 i�9E� +#�3-�* �/ . �* BT�c V"�
#

+#�3 +,T�5 :"E?�� �/)��!;6 ((� ��.# vd
=* +> !/<

%�9 +#�3 +,T�5 e"ES f��*E9 X��Y? Eh>*!c � -��# W�9 �/

-�7
; %�9 (# +#�3 4�/2 )M. pulegium(  +#�3 �93 

)M. sp.( 33 %+9 �-�*  +#�3 �< %"* +9�.? Eo"< X	�I267 %

(�+9 !��9 	�K-�7
; <	�� 	< (,> +,T�5 �(.c� 4�/

-�7
; %�9 (#[ ��"E; � ("��5*Ek;%��7? �/  +,T�5 �!��>

(� (C�
#[!��9 .+#�3 	< +9 %.3E3< 4�/  (#[ ��"E; -,2

-�7
; (C�
#[ +,T�5 W�9 8��? ��2 	< � �<�9 �> �/

< (C�
#[-�7
; ��	< 	 -�* �!�>*E� �/(Hamrick and 

Godt, 1996) . +#�3 E
.�9 -/�I�M. piperita  �9 *	
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 +#�3M. aquatica  Eo#�.# �* �<�Y
�* �9RAPD  n��?

Momeni  �*	�C
/ �2006  &	*�3!� %��x
/ � %"* 	<

@
�* �!� �	��* &	*�3 (�7� vd
=* <�;� �9+#�3 %�9 	*< �/

��	< 8��?+#�3 �/)01/73 (%%�9 8��? �* U�9+#�3 �/

)99/26 (%-�* . V"�
#Rodrigues et al. (2013)  	<

+7)�H�  8��7# (C�
#[ 8��?)M. cervina ( X�YT f��*E9

 E>	�� � :#��* �4[�)�5	��ISSR  <�;� �* (>�c %"E
.�9

-�7
; ��	< 8��?(� �/!��9� ? *	 6�Q`? %"* V"�
# +>� !��

<�
# .  

  
��!;5-  ()�C)�� :#�"	*� +"��?)AMOVA( 

S.O.V  d.f  S.S M.S  E.Ms P.O.V  
+#�3 %�9�/  2 40.22  20.11  0.391 2%  

��	< +#�3�/  12  221.92  18.49  18.49 98%  

B>  14  263.13    18.88 100%  
S.O.V : �X*E��k? w9���d.f: �4<*�' +;	<S.S : �X�79E� 8�
��M.S : %�o#���
X�79E�� E.Ms: �X�79E� %�o#��� (S�"	 !��*P.O.V :!T	< X*E��k?  

  

 ��!;6 - +#�3 +,T�5 :"E?��(# e"ES f��*E9 �/  

+#�3  M. longifolia  M. pulegium M. sp.  
M. longifolia  0      

M. pulegium 0.099  0    
M. sp.  0.241  0.330  0  

  

'(�) �*+�,���<�= >�/&? ���  

B)' <*!7? b=���!/�.� 4�/  �!�)Na(+#�3 	< �  

M. longifolia )835/1 ( +#�3 �M. sp )225/1 (+9  e�?E?

<�9 	*!Q� %"E

> � %"E
.�9 .B)' <*!7?�!/�.� 4�/  �!�

+9 -�* +#�
# ��*!#* E�}�? -`? X!� .B)' <*!7? E}�� 4�/

)Ne(B)' (�7" � w"��? 4*	*< � !#	*< 4E9*E9 (#*�*E5 +> ("�/

(� (9�,H�!���9 . b=�� %"* (?�o"��
/ :C2<	��  	�R
#*

%"!9 b=�� %"* �-�* (� 	*Ej �<�Y
�* <	�� B�)< +> <E�3

 -�* f��c +#�
# ��*!#* +9 E

>(Kimura and Crow, 

1973). +#�3 4�/M. longifolia  �M. sp  e�?E? +9

 %"E
.�9)527/1 ( %"E

> �)1 (!�
�*< *	 	*!Q� . +9 +;�? �9

 (
=*��C" �*��� 8�S�� %"*+#�3 �* L"E/ 6"EK �* �/

B)' <*!7? -I�# +I��`�B)' <*!7? +9 E}�� 4�/ �!/�.� 4�/

!"<E3 %��7? �!� . !��9 E
C"<�# L" +9 -I�# %"* +OE/

��.#<	�� +#�3 (
=*��C" �!�/< -�* ER#(Kimura and 

Crow, 1973).  +#�3 U/�0� %"* 	<M. pulegium  �9

 b=�� %"E
.�9)902/0 (-=*��C""E?% !� +
=��� +#�3 .

��o"�; f��*E9 (C�
#[ 8��?(,� (#[ 4�/ �* v	��87/31 % �?

11/90 %��.# +> �<�9 E�k
� +#�3 +� %�9 (C�
#[ 8��? �!�/<

��	< 	< W�9+#�3(� �/!��9 . (# (#[ 8��?)H ( -�7
; +� 	<

+9 e�?E?165/0  �124/0 �102/0  ��#�� (?�2dK* b=�� �

+9 e�?E?465/0 �423/0 �193/0 !� +I��`� . ��.# V"�
# %"*

(�(�7� vd
=* +> !/<b=�� %�9 4	*< (# (#[ 8��? 4�/

 +#�3 �< 	< ��#�� �M. longifolia  �M. pulegium 
E/ � +
�*< <�;� �< ��	< 8��? <�;� �9 +#�3+#�3 	�
=�� �4*

 !�
�*< (#��C" (C�
#[)��!;7.(         
  

 ��!;7 - +#�3 4*E9 �!� +I��`� (C�
#[ 4�/E
�*	��8��7# @,
A� 4�/ 

-�7
; ��c  PPL% Na Ne  H  I  

Mentha longifolia  9  90.11  1.835  1.527  0.832  0.165  0.460  
Mentha pulegium 4  78.02  1.637  1.477  0.902  0.124  0.423  

Mentha sp.  2  31.87  1.225  1.00  0.816  0.102  0.193  
B> %�o#���    66.67  1.490  1.47      0.360  

	��7� �* v*E`#*)S.E(    17.75  0.047  0.022      0.017  
PPL% : �v	�� (,� (#[ ��o"�; !T	<Na :B)' <*!7? ��/Ne :B)' <*!7#�E}�� 4�/��

��
 : �/ B)' <*!7? -I�#B)' <*!7? +9 �E}�� 4�/H : �( # (#[ 8��?I :��#�� (?�2dK* b=��  
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