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��> ���� B^\�#` �G o�` ]���� #��4� #\M oR�S� ���
��� {���9 �5�@A LSD �� v�� ���`� 5% #��4�.    ���D ����4 ��O��W '���� ��� ��� �> G�S �@	 �\� �� ��5� �� ��M��9 9���� @� ��5� U�
>�> �	#`)   5 (�9��9 �59 �	#$) 2.( 7��=M� ��=�� G�S �@	 �\� �� �� X	� E;4� �9 �� �	� B��9 ��5� �� ��M� 	 U�
>�> �9Z���� 78% 	 67% �59 )�	#$B� 3 	 4.(  �� W�� ��I�� �i� ����� �9 E;4� G�S �@	 ^> �9 �� �@	 ^> ���
��� #�� �	#$) 1.(  ���D ��� ��� �> C�� �i� ��5� �9 	� B~S  E ���9 ���
��� ����# �	#$) 1.(  ��;I�����= ~S  E ���9 �� ��5� U�
>�> 25% 9���� @� ��5� �� ��M��9 �59 �	#$) 2.(   ���D =���� ��	�Y� ��� ��� �> [�M �i� ��5� �9 	� B #+�� Y��� 	 �� v�� ���`� 1% ���
��� ����#   �	#$) 1(( 9��5< B�> #+�� Y��� �� ��5� �� ��M��9 5/2 �9��9 9���� @� ��5� U�
>�> �59 �	#$) 2.(  =���� ��	�Y� '���� ��� ��� �> �i� B���5� 	 �� 	 �i� ^9��� C�A �9 	� B��H��� Y��� �� v�� ���`� 1% ���
��� ����# �	#$) 1.( ����4 ��O��W ���D ��� ��� �> ��H��� Y��� �9 5�� O��p�� B�� ��5� �� ��M��9 9���� @� ��5� U�
>�> 9)�7 @� 9 (�9��9 �59 �	#$) 2.( �}���W ��=�� 7��=M� ��H��� Y��� �� �� X	� E;4� �9 �� �	� �9 	� B��5� �� ��M��9 	 U�
>�> �9Z���� 64% 	 118% 9���� .�59  2��3 4��5 	=�&( =���� ��	�Y� ���'� ��� ��� �>  B��i�(��5� �� 	  ��5� ×�� �9 	� Bd*��� ��' ���
��� �59 �	#$) 5.( ����4 ��O��W ���D ��� ��� �> 9��5< [�5�� d*��� ��5� �� ��M��9 9�7 @� 4 �9��9 ��5� U�
>�> .�59 �d*�� �� �� X	� E;4� �9 �� �	� ��9 B��5� U�
>�> 59% 	 ��9 B��5� �� ��M��9 30% ����9 �59 )�	#$B� 7 	 8.(  =���� ��	�Y� ���'� ��� ��� �> �i� B���5� 	 �� �9 ��\ Gp5> 	 f�=9 	 U� 7 5F �� v�� ���`� 1%
������ #  �	#$) 5.( ����� ��W �*+ �� ��5� �� ��M��9 9���� @� ��5� U�
>�> 	 �� �� X	� 9���� @� �� �	� (�59 9��5< B�> �#  �=M��7 �� �� E*+ �� ��5� �� ��M��9 9���� @� ��5� U�
>�> �59 )�	#$B� 6( 7 	 8.(   ���D =���� ��	�Y� ��� ��� �> �i� B���5� 	 �� �9 ��#�� �\� �� ��' ���
��� �59 �	#$) 5.(   ����4 ��O��W� ��� ��� �> ��#�� �\� �� ��5� �� ��M��9 7�9 @� 2 �9��9 ��5� U�
>�> .�59 �9�5< [�5�� ��#�� �\� �� �� 	� ��5� �� �� X	� 9���� @� �� �	� �59 �	#$) 8.(  



670   	/��& 	����(�$0( .�' ... &  �&$+ 5- �3�2 89:�� (�&�;� 4��5 	=�&( ?H�0 [��:(� ���!/ �NA @(8� ��\�#& F�: ]0�E & 
�$^: �A�    (
 �' �:�� (
 &
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[��:(� 
�NA @(8�  �:�� 

�NA �\�#  �:��  F�:  ]0�E 


�$^:  �:�� (
 �A�  K���  2  ns25/12  ns08/0  ns08/11  ns8970 ns00/4 ��/  1  **4033  *374 *192 *621257  **2268  LM� .�N>  2 08/6  08/11 25/14 28809  00/23  ��   1  *243  **546  ns33/56  *498413  *310   ��  ×��/  1  ns33/40  ns75/36  ns33/1  ns80819  ns08/4  	��� .�N>  4  16/20  75/18  83/12  32383  83/21  *	 **: �9����Z ����O� oR�S� ���
��� �� Q5�� ���`� 5% 	 1%( ns: ����O� X#� �	*� ���
��� �� v�� 5%    �&$+ 6- �PH��C H!Q�!" 4��5 R �3H [��:(� ���!/ �NA @(8� ��\�#& F�: ]0�E & 
�$^: �A�    (
 �' �:�� (
 &
 ��/ �30������ & F�:	#�#  ��/ 
[��:(�  	3� )(�3H 

�NA @(8� �:��  	3� )(�3H 

�NA �\�# �:��  	3� )(�3H  F�: ]0�E  	3� )(�3H 


�$^: �A�  (
 �:�� �30������  a33/48  a17/39 a83/29 a956  a00/44  F�:	#�#  b67/11  b00/28  a83/21  a501  b50/16  �� �� �5�� ��O��W� 
��> ���� B^\�#` �G o�` ]���� #��4� #\M oR�S� ���
��� {���9 �5�@A LSD �� v�� ���`� 5% #��4�.    �&$+ 7- �PH��C H!Q�!" 4��5 R �3H [��:(� ���!/ �NA @(8� & ��\�# F�: ]0�E & 
�$^: �A�    (
 �' �:�� (
 &
 ��  96 & 97 (
 &
 ��/ �30������ & F�:	#�#  ��   [��:(�  	3� )(�3H 

�NA @(8� �:��  	3� )(�3H 

�NA �\�# �:��  	3� )(�3H  F�: ]0�E  	3� )(�3H 

�$^: �A�  (
 �:�� �&�  b50/25  b83/26  b67/23  b525  b16/25  S&
  a50/34  a33/40  a00/28  a933  a33/35  �� �� �5�� ��O��W� 
��> ���� B^\�#` �G o�` ]���� #��4� #\M oR�S� ���
��� {���9 �5�@A LSD �� v�� ���`� 5% #��4�.       
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�$^: �A�    (
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 &
 ��/ �30������ & F�:	#�#  ��   ��/ 
[��:(�  	3� )(�3H 

�NA @(8�  	3� )(�3H  �NA �\�#  	3� )(�3H 
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�$^: �A�   (
 �' �:��  �&�  �� ��M��9  b42 bc67/30  b33/27  b670  b38  U�
>�>  c9  c00/23  c00/20  b380  d12  S&
  �� ��M��9  a67/54  a67/47  a33/32  a1242  a49  U�
>�>  c33/14  b00/33  bc67/23  b623  c21  �� �� �5�� ��O��W� 
��> ���� B^\�#` �G o�` ]���� #��4� #\M oR�S� ���
��� {���9 �5�@A LSD �� v�� ���`� 5% #��4�.    M�J!8 #!� 	#�:!`.�' ;� �  D��� E�#9'#�A @� I�A�= >���ZB� Y��� �O��9 �A 59� �> d5��� ����� �����	= B�5�>K�e� �� ��5� �� ��M��9 �� ��B� �	� 	 X	� �9Z���� 24/73% 	 88/83% 	 �� ��5� U�
>�> W�� ����� �9Z���� 53/59% 	 99/65% @� ^> Y��� �� ^�H�� 
����. �p��� ��� >���Z� �� �� 	� ��5� ��5F� h;���� p��= �59  ��
���5� �9 Z�>��
�� ���$@� (W���� (81 -���56�( �5�9�	 	 �5�I5pe�� '� � �5�� �	#$) 9.(   �&$+ 9- <�8!H "��3��H `!#�:.�' 
�+�H (
 ;� � &
 ��/ ��E.�  �30������ & F�:	#�#   (
 �� .�' 1396 & 1397 `!#�: $5(
�'  `!#�: S�  ��E�30������ �   ��EF�: � 	#�#  �&� ��   S&
 ��  �&� ��   S&
 ��  40/0  43/0 58/3  03/1 myrcene  18/1  50/1 -  - 1,8-cineole 08/3  03/2 30/1  87/3 verbenone  36/64  51/61 62/2  41/8 4aα,7α,7aα- nepetalactone 37/7  34/3 35/0  81/0 4aα,7α,7aβ- nepetalactone 51/1  03/19 56/56  77/56 4aα,7β,7aα- nepetalactone 70/0  49/0 49/0  33/3  spathulenol   R��&( 4��5 �� 
�6��� ;� �  9 �$5� �9 �H��� W����C� E*+ �� '�� ��5F� ��H��� Y��� 
�# 9( 
���9 
O�4;�� ��� �*+ 9 �A ��� ��� �> W�����9 
O�4;��� �9Z���� �59�� �9 �*+  �@	 G�S (f�9 �� �@	 (^> G�S �@	 ^> 	 ��\ f�=9 ��59 �59 �	#$) 10.( @� B5� �O�� G�S �@	 �9f �9��5�� 



672   	/��& 	����(�$0( .�' ... &  ��H��� B�L�\� ^9\ E ���9 B���� W�����9 
O�4;�� 9 �� �@	 	 G�S ^> �59.   �� 
���9 �5����� X� �9 X� 	� �9 5�$ ��H��� Y��� �9��5�� E*+ ��49�	 9 ��� �*+ '#��� #  �> �� ��`�� �	� 90% �����g� ��H��� Y��� [�5�  �@	 G�S f�9 ��$5� 
�.�5  �� ��`�� X	� 9 �	�	 #+�� Y��� 50/99% �����g� ��$5� #  	 �� E�C� 9 �	�	 ��\ f=9 ��59 79/99% �����g� ��$5�  #����) ��9��1.(    ) ��9��1(    16.092-3+10.061x2+0.089x1Y=0.013x  �� W��  ��9��Y: ��H��� (Y��� 1x: G�S �@	 (f�9 2x: ��\ f�=9 ��59 	 3x: #+�� Y��� .�59  @� ��A �> ��H��� Y��� ^+`|�j G�S �@	 f�9 	 #+�� Y��� �59( W��@� 	��� ����� ����#$B� 9 oT` W�� 	� E*+ @� ��	�F �5����� mC� ��� �*+ �� �����g� ��H��� 
���9 #  	 D��� �� W�� EI` ��� ��� �> �� ��`�� �	� �� �@	 ^> 42/88% �����g� ��H��� Y��� �� ��$5� .��> �� X� B#�9 9 �	�	 ��#�� �\� �� �� ��59 30/94% �����g� ��$5� #  	 �� X� X5� 9 �	�	 ��=�� U� 7 5F �9 �#� 83/98% �����g� �� ��H��� Y��� ��$5�  #����) ��9��2.(    ) ��9��2(    13.984-3+0.006x20.502x-1Y=0.002x    �� W��  ��9��Y: ��H��� (Y��� 1x: �� �@	 ^> ('�� 2x: ��#�� �\� �� ��59 	 3x: ��=�� U� 7 5F �� ��59 .�59    ���  ���D E�#9'#�A �� W�� 
���9 �O��9 ���9 B^9\ �_`R� ��5� �� ��M��9 E;4� �9 ��5� U�
>�> �59( 9�B�5< �> ����� ��H��� �� �@	 	 G�S ^> 	  �@	 G�S f�9 �� ��5� �� ��M��9 �	#` 4 �9��9 ��5� U�
>�> �59. �5$	 ^��5� G�r5I5�=�M  
��@9 #����BK9 =���5�M 	 ��=�� ����9 |T$ :���� [�5� ��' ) Walker 1989 Hey, &( �
�5���# �� W��  ��5��n��i��T� #� 9 �> �� W�� ��9�� @�� �9 ��I�� G�r5I5�=�M 
�# 9. W��}�� �5$	 ��#�� �\��B ��	��M 	 U� 7 5F '���4��� �� ��5� �� ��M��9 E;4� �9 ��5� U�
>�> 
�#��5� 
H� �O�� @� ^��5� �n��i��T� �9 W�� B���9 .# 9 �9 ��;�� �O�� �\� �� ��5� �� ��M��9 �@	 	 ��#�� B����9 E;4� �9 ��5� U�
>�> .E �� 9 �$5� �9 
O�4;�� E;u� 	 
������ ��� ��#�� �\� 	 ��H��� f�9 
���5� W��p ��> ��9 �> hK��`� �\�B� ����9 Z$5� #�I5� f�9 B����9  '# E�� 	 @� W�� t��< ��4��5� E�� ��9 7��=M� ��H��� B�L�\� '�� �5 . Aghdaei-Tabaei 	 ���H�� )2018( 9 t���� �9 B	� 	� ��5� '@�� )spicigera Satureja 	 '@�� B#�C� sahandica S.( �� ����� #�	�� ��� #���� �> ��5� spicigera S. ��H��� ��49 B����9 E;4� �9 ��5� B#�C� .E �� �� 7�	yF �O��B �9 B	� ('@�� ��5�   mutica S. E;4� �9 ��5� isophylla .S @� �_� G�S �@	 (��59 '�@9 (Y��� d*��� ��59 	 ��\ U� 7 5F B���9 E �� )2017 .,al et Aghdaei-Tabaei.(   �p��� ��#�� ��H��� 
��5� X�#�� �� ��5� �� ��M��9 ����9 @� ��5� U�
>�> �59  ����=�� 7��=M� ��H��� 
��5� X�#�� �� �� X	� E;4� �9 �� �	� �� ��5� U�
>�> ����9 @� ��5� �� ��M��9 .�59 W�� d5j5� X	=I 
���9 ���H��� �� �� �#� 
�K5<B�� ��9 
�����( 9�B�5< �> #�	� �����g� ��H��� �� 
�K5<�#� 
�#��5� �� 
9���� �9 B���H��� K9 	 ��#�F E���� 'y�	B� �� �� .# 9 ������ �9 B	� 
S�9 �O�� @� ���� 
�	��� ���$@� W��	A� 	 
O��M�O�>  E�H`@� 7��=M� ���H��� �� �5< ��@ ���� ) Bahreininejad, 2005 k2013 Bahreininejad,.(  



   �&$+ 10- `���b 	Q3C��' "!� 4��5 (
 &
 ��/ ��E�  .�30������ & F�:	#�#  4�!5�)>  <�&  �: ?#  <�&  �=> ?#  B�C �:  �� �=>  �=> <�&  @��  D>�0  B0�
��  �=> <�&  �A�   
�$^:  �A�   [��:(�  �NA  @(8�  �NA  �\�#  c�:  ]0�E  $5(
  ;� �  
�6���  ;� �  �: <�& ?#  1                          �=> <�& ?#  **96/0  1                        �: <�& �� �=>  *86/0-  ns70/0-  1                      <�& �=> @��  **99/0  **98/0  *81/0-  1                    D>�0 B0�
��  *91/0  *79/0  **94/0-  *89/0  1                  �=> <�& �A�   ns52/0  ns 60/0  ns 19/0-  ns59/0  ns47/0  1                
�$^: �A�   *87/0  ns 77/0  *84/0-  *87/0  **93/0  ns 67/0  1              [��:(�  *88/0  *81/0  *86/0-  *87/0  *87/0  ns 49/0  *88/0  1            �NA @(8�  *85/0  *80/0  *80/0-  *88/0  **92/0  ns 51/0  *79/0  *77/0  1          �NA �\�#  ns51/0  ns 38/0  ns 66/0-  ns53/0  *78/0  ns 39/0  ns 66/0  ns 56/0  * 84/0  1        F�: ]0�E  ns75/0  ns 66/0  *77/0-  *77/0  *90/0  ns 46/0  ns 76/0  ns 69/0  ** 97/0  ** 93/0  1      $5(
 ;� �  ns26/0-  ns 21/0-  ns 28/0  ns27/0-  ns37/0-  ns 63/0-  ns 63/0-  ns 56/0-  ns 17/0-  ns 28/0-  ns 18/0-  1    
�6��� ;� �  **94/0  **94/0  *76/0-  **94/0  *82/0  ns 42/0  ns 70/0  ns 73/0  * 89/0  ns 51/0  * 78/0  * 78/0  1  *	 ** :�9����Z ����O� ���
B��� Z��j �� Q5�� ���`� 5% 	 1%( ns: ����O� X#� ���
���B Z��j �� v�� 5%  
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>�> f�9 ����9�\� �9 � .�59 �� ��M��9 ��5� �9 E;4� ��5� W�� �� �   7��@A �� 	� �� �� �� ��M��9 ��5� Y��� #+�� ��5� �9 E;4� B����9 U� �� B���9 W�� �p��� .��> #�I5� 
>�> �� �� 7�> �� (E�� '�59 ����9 X	� �� �9 E;4� �	� �� �� �� ��M��9 ��5� �� �\� ����� 7��=M� �9 ��5�9 #�  �� X	���5� 9̂�� U��9 .��� E;4� 
>�>7��=M� 9 hK��`� �> B5�� ��� (�\�f�9 B	� �9 B@�#���9 �f�9 'y�	 ��59 
���F B� 
� ��� W�� 	 '#  ����9E�I59�� =��� 7�> �� #��5� ��5�i B� �� Y��� #+�� �9 �5� ��in� .# 9 �� �� 
��=49 7�� '�� �� [�5� 
�9 W��	A '��Letchamo  	Gosselin )1995 ( ��� �� .E�� '#  ?��=�E�#9 Y��� #+�� ����� d5 '#�A ��� B	� �9 ����� �O�� D��� ����� �� t���� W�� ����5���5F B�) �59 �., 2018et alBahrami  k-Najafpour Navaei & Mirza, 2017.(  ��H��� Y��� �� ��5� �� ��M��9 �9 ��#�� ^9\ �_`R�B� ����9 @� ��5� U�
>�> �59. 9 �$5� �9 �H��� ��H��� Y��� @� ^+`|�j ��H��� G�S �@	 f�9 × #+�� Y��� E�#9 
�#�A 	 �� ��5� ��5� �� ��M��9 �� 	� E*+  �@	 G�S f�9 	 #+�� Y��� E;4� �9 ��5� U�
>�> 9��5< ^9\ �_`R� ����9 �59( W��@� 	�^+`|�j C�A =�� ��9 #�#�� W�� B���9 .#  �� #����M W���� 	 
M��� ��5��B #�� @�� 
�	��� 	 Y������ �5$	 B���9 G� ��5� �� ��H��� Y��� 
�#��5� �� |8��� �A @� ��� ��� ��5�B� �9�� ��49 9 E���� .# 9   �� ��9�� 9 �*+ � 5F 
��' ^�  ��\ 	 U� 7 5F( ��5� �� ��M��9 ���9 B^9\ �_`R�B� E ��. ��W 
�y�	 
�#��5� ��  ^�4����@ 
#��� ^+�5M Z��� E�> �� ���=� E���� 
��=49 �� �� # 9.  D��� �59�� �9 
O�4;�� 	 �5����� �*+ ��� ��� �> 9 E��� �9 E���� ��H��� Y��� �� #�I5� ��5��B ��5F�( �5;C9 
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Abstract Two species of Nepeta assurgens Hausskn. & Bornm. and N. eremokosmos Rech., are endemic medicinal plants to Iran. This study was conducted to investigate the vegetative traits, aerial parts yield, the quantity and quality of essential oil, as well as evaluating the relationships between these traits in mentioned species under field conditions in Isfahan. The experiment was carried out in a randomized complete block design with three replications over 2017 and 2018. Results showed that the fresh and dry weight of aerial parts in N. assurgens (11353 and 2351 kg ha-1, respectively) was remarkably higher than that of N. eremokosmos (2638 and 527 kg ha-1, respectively). The average content and yield of essential oil in N. assurgens and N. eremokosmos was 1.60 and 0.64%, and 20.16 and 2.21 kg ha-1, respectively. Based on qualitative analysis of essential oil, the total amount of nepetalactone isomers (4aα, 7α, 7aα-nepetalactone, 4aα, 7α, 7aβ-nepetalactone, 4aα, 7β, 7aα-nepetalactone) in N. assurgens and N. eremokosmos was 78.6 and 62.8% on average, respectively. Correlation analysis showed that leaf dry weight, total fresh and dry weight, and large diameter of the plant had the highest correlation with essential oil yield. Stepwise regression analysis indicated that essential oil yield changes were mainly explained by leaf dry weight, essential oil content, total fresh weight, the number of stems and the amount of plant crown cover. In general, according to the results, the superiority of the N. assurgens species was significant and could be recommended as a valuable and high potential yielding plant for pharmaceutical purposes.   
Keywords: Medicinal Plants, Nepeta, yield, essential oil, nepetalactone.   


