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�	KK��	1L- 4 KK�B JKK� MKK�L;�1 �KK� �KK0	� )Mozaffarian, 

2013.( �	:	�5   JK� 4'��-	KQ (9�  �LKR� �'  4 K�  (�K�= 

4�1�� � 4�0 �-� J� �'  ;3�� M�	1� �0� �� �19	
-  �KS� 

                                                 
1- Lamiaceae 

J1�3�� �	3;-� ��  	K:  JK�T1� �'  JK-� ;9��     4 K�B (K9� .<K!�

 U�KK1B &���'4' ;KK)5 &� ) <KK!�EI-Gazzar and 

Watsonn, 1970 �� KKK9� �' (6   V1KKK� =� JKKK-�5 

U	1L-2   :��	K0M. mozaffarianii M. aquatica  

M. arvensis M. longifolia M. spicata 
                                                 
2- Mentha spp. 
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M. suaveolens  <!� 4�0 G��X5)Mozaffarian, 

2013(.   

 JK-�5     Y'� K;� �	K- 	K� 	K�S�Z�8-[ M. Sylvestris 
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   (>K0'	� <�Kc	Q &���' � 4�L� &��� J-�� V-	!� �9���'
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 �	��' &� � 4	�5&�	
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 &	K3+  & ;�	K�  ) �-�K0Nobakht et al., 2011 d
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h: .�-�0  (�1j=� f	Q 4	839��  : X�- J�   MK
�30–0 

�;-	!  ;� J-�
- &��' � �   JK9X2B <K6�  JK�  4	8K39	�=� 

	Qf �!	10  b	K!��  �K0  JK�  g9	K;-  =� �Kc	? �� �' 

b��� )2( ��	" 4�:	3� <!�.  
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Table 1. The geographical coordinates, average temperature and rainfall of 
 Mentha longifolia L . habits in this study 
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6027 269.4 18.5 2165 52 9 30 14 
����q!  

Sepidan 
1 

6027 269.4 18.5 1820 52 25 30 13 
��5�	� �	3��  

Margoon waterfall 
2 

6026 299.2 21.9 1569 52 47 28 24 
� 6�  

Jahrom 
3 

6025 239.2 24.1 678 54 38 27 38 
�	;!�[  

Larestan 
4 

6012 269.4 18.5 2119 52 46 30 1 
<0'� �  

Marvdasht 
5 
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Table 2. Physical and chemical properties of soil of experimental sites 
Y3$"��  

 Marvdasht 
���	�\  

Larestan  
E�cN  

Jahrom  
��5����� �F  

Margoon waterfall 
	�
)@   

Sepidan 
��KH �  

Properties  
���S �10  

Sand loam 

�!� ���S  
Clay loam 

���S �10  
Sand loam 

���S �!�  
Clay loam 

���S �10  
Sand loam 

f	Q <7	�  
Soil texture  

7.5 7.58 7.62 7.56 7.7 
J;9�!�  

pH 

0.52 0.7 0.56 0.39 0.46 
<9��: �>9 ;>S�  

EC (ds/m) 

0.025 0.092 0.083 0.091 0.09 
4'	� �S� )(�c�'   

Organic matter  

0.61 0.34 0.56 0.46 0.5 
<�7 } b'	$B �-��B	�  

Cation exchange capacity 

0.1 0.08 0.23 0.13 0.18 
�x� ;�- )(�c�'  

Nitrogen (%)  

6 12 8 7.5 9 
 Z)7 ��	" pH�  

)mg.kg-1(P  

312 287 356 425 430 
h�!	;� ��	" pH�  

)mg.kg-1(K   
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 V-	!� ~� e;!� &� �40 J-�
- =� � 5  4�K0 ]3Q 

���-� &�	? �9��:  \ K�  �K5 �  JQ	K0 !  &	K:   f=	K-

' KKQ 4	KK�5   4	8;KK!' vKK!�B p� 	KK�  KK�T�B G�� JKK� �

 W�� J�  2-���3  <�	!V-	!� & �5 4'=	� .�0  V-	!�

�
2? G�� J�- _	!�  � � �-=� �=� ]3Q J-�
-  	K: 

J$!	�� .�9' 5  Vq!V-	!�  	K:  	K�  4'	Z;K!� =�  W	ZS�K! 

 ]3Q h9�!& �8��     �' � b	Kue9 �' X�S	K-� �	K�= 	B �

.�-�0 &���68- �>9�	B  

 �!�	��3W��� ;�L O+ � ���	
 �)�L$  

 =� VKK�  KK�- '��KK� V-	KK!�4'	KK�� &=	KK!  4	8;KK!' JKK�

  &=	KK5 �7� 5�B	KK�� �(GC)   �7� 5�B	KK�� � =	KK5 �

   �KK� � g1K! oKK�� JKK� �K�;�(GC/MS)  .�KK0 MKK9�XB

 �9	!	10^�� B &	: ��>3B 4�1:'  V-	K!�  	K:    JK)9	�� 	K�

o�� &	:  � �� �rQ	0 &	:     4�K�� <K!�� &��'=	K�

 	�o�� &	:  � �� �rQ	0 &	:   &��'=	K� ̂ K�� B  &	K: 

 	� �� J)9	�� � '���-	;!� rQ	K0  &	K:    y�	K1� �' '�K���

)  $;L�Adams, 2007h: � (   ]K-	� =� 4'	Z;!� 	� (�1j

 �B	KKK�*��WILLY  4	8;KKK!' �' '�KKK���GC/MS 

     =� ]KK9  KK: �$KK)- �KKc�' .�KK0 �	KK2-�^KK�� B &	KK: 

��>3B 4�1:' (+�� &	:       K9= wTK! JK� JK��B 	� �)-	!�

 �1�1��� 	:    =� �Kc	?  �� 5�B	K�� � �'GC   G�� 	K�

Area Normalization �J <!'  .��� 

 ����	$ ��KH �GC  

 4	8;KK!'GC b�KK�Agilent Technologies 

7890     ��K;�' JK� X62�FID   ��;K! �HP-5MS   JK�

 b��30  ��Q�'  T"  ;�25/0 ����   K;�    JK9[ <�	eKR �

25/0       W��Kc (K9� JK� ��� �9	K�' JK�	- � .'��  ;�� >��

  �� �9��K;�� &	�' J� �0 h��1B60   JK��' �;-	K!  '� K5  �

   W�K� JK� 	�' (9� �' o"�B5     �9	K6;-� &	K�' JK��"'280 

 J��'�;-	! '� 5  �B�� ? �	9'� 5 �4  J��'�;-	!  '� K5 

     MKK9�XB ]KK"	B� &	KK�' .'�KK� JKK��"'  KK: �'290  JKK��'

�;-	! '� 5  ����: =	5 =� �J�  ���1�   <� K! 	K� ��	? =	5

 �	9 �8/0 ����  .�0 4'	Z;!� J��"' �'  ;�S  

 ����	$ ��KH �GC/MS  

o�� g1!  �� �Agilent   b�K�5975C  �K�;� 
   &=	KK5 Y� 5�B	KK�� � JKK�Agilent  b�KK�7890A 

 ��;KK!HP-5MS  b�KK� JKK�30  �KK�Q�'  KKT"  KK;�25/0 

����  ;�   (�	K! =	7 J9[ <�	eR �25/0    .'�K�  K;�� >��
 �'J�	- � &X9�        W�K� JK� ��;K! JK�S�� &	K�' �KB�� ?5 

 �' J��"'60  J��'�;-	! '� 5 J8-      &	K�' 	KB � �K0 J;K0�'

280  J��'�;-	! '� 5  <� ! 	�4  J��' �;-	K!  '� K5  �'
 &	�' �' � <7	9 �9�X7� J��"'280  J��'�;-	!  '� K5   JK�

 W��5 �;� J��"'     <� K! 	K� ��K��: �K�	? =	5 .�0 o"

 �	KK9 �8/0 �KK���  KK;�S  ���KK!�X�-�9 &x KK-� JKK��"' �'70 

 =� �� � J�?	- � <S� �� ;>S�50  	B550 .'��  

p>� " #!���  

g9	;- 4=��-� & �5  W	�Kc��Q  �K>9X�7 �   �9	�
�K0

f	Q �' 4	839�� &	: o�;e� �	3- �� �:'  JK�   <K7	�

 f	KQ �'  4	8K39��  &	K:    � � K6� ����qK! <K0'� � 
 ]$K!   4'�K�  KB �  ��XK��  4'	K�  �KS�  & K;
�  <$K)-  JK� 
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Table 3. The chemical composition of essential oils of Mentha longifolia L. ecotypes in this study  
Y3$"��  

Marvdasht 

���	�\  

Larestan 

E�cN  

Jahrom 

��5����� �F  

Margoon waterfall 

	�
)@  

Sepidan 

;�
$��� q.�3  

RI  

;�
$��� ����  

RT 

���	
 ������  

Essential oil components 

0.03 0.00 0.00 0.02 0.03 925 5.11 α-Thujene 

0.86 0.41 0.58 0.62 0.71 934 5.28 α-Pinene 

0.16 0.00 0.03 0.11 0.31 970 5.62 Camphene 

0.76 0.25 0.54 0.64 0.99 974 6.17 Sabinene 

1.5 0.64 1.31 1.26 1.02 978 6.28 β-Pinene 

0.39 0.18 0.19 0.31 0.52 990 6.56 Myrcene 

0.1 0.08 0.23 0.13 0.18 996 6.67 3-Octanol 

0.05 0.00 0.00 0.00 0.04 1016 7.27 α-Terpinene 

0.17 0.17 0.1 0.17 0.08 1025 7.48 p-Cymene 

1.56 0.52 0.34 0.56 0.93 1028 7.66 Limonene 

11.98 1.1 13.33 8.84 7.89 1033 7.71 1,8-Cineole 

0.00 0.00 0.00 0.00 0.14 1036 7.81 cis-Ocimene 

0.08 0.06 0.00 0.04 0.06 1057 8.45 γ-Terpinene 

0.11 0.12 0.18 0.1 0.05 1066 8.72 Sabinene hydrate 

0.00 0.00 0.00 0.04 0.08 1086 9.34 α-Terpinolene 

0.17 0.13 0.23 0.25 0.28 1100 9.65 Linalool 

10.28 0.98 5.13 8.33 5.75 1155 11.42 Menthone 

0.00 0.00 0.00 1.33 0.00 1159 11.726 neo-Menthol 

0.00 0.00 0.00 1.11 1.82 1166 11.77 Borneol 

0.37 0.23 2.85 1.03 0.18 1173 11.99 Menthol 

1.75 0.5 3.99 1.7 1.27 1178 12.15 Terpinen-4-ol 

3.15 0.15 5.11 1.56 1.8 1192 12.58 α-Terpineol 

0.1 0.06 0.19 0.09 0.14 1196 12.72 Dihydrocarveol 

47.6 25.36 39.68 53.44 40.37 1249 14.28 Pulegone 

0.00 0.00 2.37 1.71 0.00 1282 14.644 Piperitone 

0.2 0.18 0.37 0.47 0.09 1296 15.85 Thymol 

0.07 0.11 0.06 0.00 0.05 1302 16.17 Carvacrol 

4.93 43.9 7.85 8.67 21.4 1344 17.49 Piperitenone 

5.16 19.33 7.19 1.06 4.8 1368 18.27 Piperitenone oxid 

0.00 0.08 0.00 0.07 0.09 1387 18.85 β-Bourbonene 

0.4 0.88 0.53 0.63 0.65 1413 19.92 β-Caryophyllene 

0.08 0.00 0.00 0.00 0.00 1457 21.25 α-Humulene 

0.06 0.08 0.17 0.12 0.15 1482 21.81 Germacrene-D 

0.00 0.06 0.00 0.05 0.04 1498 22.27 Bicyclogermacrene 

0.00 0.07 0.06 0.37 0.15 1581 24.66 (+) Spathulenol 

0.29 0.31 0.16 0.61 0.39 1587 24.83 Caryophyllene oxide 

5.67 2.35 3.27 3.87 4.96 - - Monoterpene Hydrocarbons 

85.76 92.03 88.35 89.59 85.84 - - Oxygenated Monoterpenes 

0.54 1.1 0.7 0.87 0.93 - - Sesquiterpene Hydrocarbons 

0.29 0.38 0.22 0.98 0.54 - - Oxygenated Sesquiterpenes 

0.1 0.08 0.23 0.13 0.18 - - Others (3-Octanol) 

92.36 95.94 92.77 95.44 92.45 - - Total 
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Table 4. Main constituents of Mentha longifolia L. essential oil samples reported at various locations 
�)3 U�
M5 �N��  

Referannce 

)9�$ 

Percentage 

�09
 W��� 

Main component 

���	
 �$���))9�$( 

Oil yield (%)  

�!�	��3 ������ $
)1� �)3  

Number of constituents 

 O>��2N ;�"F  

Areas of sample collection 

Mirzaaie-nadoushan et al. (2001) - - 1.77 - �� 6B  
Tehran 

Jaimand and Rezaee (2002) 60.12 
��;9 q��  

Piperitone  
- 20 

�� 6B  
Tehran 

Younis and Beshir (2004) 78.9 
����	�  

Carvone  
1.4 22 

��'�!  
Sudan 

Abaszade et al. (2008) 73.31 
����	�  

Carvone  
1.55 - (9�X"  

Qazvin 

Abaszade et al. (2008) 64.3 
����	�  

Carvone  
1.64 - ���'��  

Ardabil 

Mkaddem et al. (2009) 45.41 
��8S��  

Pulegone  
1.3 35 

V-�B V�	"  
Gabes Tunisia 

Hafedh et al. (2010) 32.51 
b�;1�  

Menthol  
- 34 

V-�B �9=��  
Sidi Bouzid Governorate 

Stanisavljevic et al. (2010) 50.8 
��;9 q��  

Piperitone  
1.1 31 

�	;)� c  
Serbia 

Dzamic et al. (2010) 23.64 
����	� ����: &' V-� B  

Trans-Dihydro carvone 
- 35 

�!�� �  
Croatia 

Mahmodi et al. (2011) 31.54 
��8S��  

Pulegone  
- 22 

�� 6B  
Tehran 
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