
   ���� ���	
����-����� ���� � ������ ��
��� ������� ��
���  ���� �� �!�	"DOI):( 10.22092/ijmapr.2019.122480.2353  %�&35 )���" *1 ��,- *157-145 )1398(  ) ���� �� �!�	"DOR:(  98.1000/1735-0905.1398.35.145.93.1.1576.41   ����� ���	
 ��� ��������� ����� ���� � ������ ����� �� �� �� �� ������! ����   �����" )Kunth (Palau) citriodora Lippia(    ���� ���	
�1*� ����� ���2 � 
������� ����	3  1*- )%	4�56 *�574� 86����95�: �!�	"��; *%"�� )%<�6�� *=>����;  *�4? %@��)�A�6�� ��>: *��B!� *�4? �����       C4� :D�6���<E� mborzuee2020@gmail.com 2- *������!� )%<�6�� *=>����;  *�4? %@��)�A�6�� ��>: *��B!� *�4? �����  3- 86����95�: �!�	"��; *%"�� )%<�6�� *=>����; )�A�6�� *>���" *>���" �����    G���� C?���� :��� 1397               G���� HB-� ���I6 :�J: 1397            G���� K��L� :�J: 1397    �����       �M5��E )(Palau) Kunth citriodora Lippia( ���
� ������ >� )��56�9 )�"%	4� ��%"�M. ��O<� P�� )��� Q��%�� �M���!� ���R ��> S� 6� ��5"�. �M�5T	� �!��M �U� ���> ���R=��� *V����) ���4�> � *(��IM C��R5� ���R )*���I�6� �6��� � �6����( � CT�W=�
 X��Y� ��%	�� D����5M %�!� )IBA( )*�,- 2000 � ppm4000( �M �������> ���R=�
 �M*5��E �����>: �6�Y��=� �M��5- [��5�;�? �M ���� H�\ QB��; �?��]� �M 3 ���<� �� ���!�I" ��5; )���!� ^��?( �� ��! 96-1395 ��&� .%" ^�!��M *`���6 ���R=�
 ��I� )%" �� V���� �������> =��IM Ca46 �M ���R=�
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 ���R *��> %65�� *�9�"  %f65��  *�f6�5&  �%f�6�M�59 � V��=����>� ��O<� �� %65f" )2014 .,al et nHartman(. >�  ����P�� K��*�
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 ��?�� �� *%65f"  f�� %f6�5�  8f�6  f�I�� �� �����>�� ��"�� %"�M. ��M= 4M���= >�  �f65� �f
  f�D )��� IM��	 �� ��! ��M= �� �f��> �f�  �5f&� ����. ��  �f65� =�f
 ��V9��� ���R u5d CY! �� []? A�,9� ��)� >� ����V  �f� ��IM ��?�� ��z�5" ���R�
= u5d S�6 )>� �9�"�
= ��%M:( �� u5d 6� �f� CYf! )>�  �9�f" �f
=  �f�  ��%f@=  {E�fM � k�M���( �� �5\ []?  %f"�  �f�?��  f�� �5f".  �f65� =�f
 ����
 Va! PI�k�M D� �� %	d  Cf4&  %f"� �� ��  �5f\ ��! �M� � ��%		; � Qe5��� ���R�
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� ���R�
 �M 6�!:�  �f� S� 6� �5f".  ��M�f	M�P  ��f�> n!�	� ���R���= n4@�M �65��
= X��Y� >� ��IM �� ����� ����V ��%"�M. Qe5��� ���R�
= u5d S�6 )��IM  f��  �6��f4M�� 4M���= >� �65��
= M5d� Ca46 �M ���R�
= u5d  CYf! *�6��4�> �����>�� ��!:��= %6��� )2018 Cox,.( ��  �f�
��� )2013 ,al. et Azizabadi-Taheri(  �fU� CT�W=�
 X��Y� �5��5
 P�4;� �M �������>  �f��R =�f
 )��� ������ �M5��E ��E��� %". `���6 P�� 8
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 3000 � 4000 ����S�� ��  �f��E �  P�E�f�,6  D��f!�  %�f!� )NAA( �� CT�W=�
 2000 � 3000 ����S�� �� ���E  �fM =�� %-�� �������> ���R�
= �M5��E �U� �	��=��� C"��. �� �4���� �M *%
�" ����� IBA  �fU�  =�f�IM ��  �f��� �f��> ���R�
 Ca46 �M P�E��,6 D��!� %�!� ���6 ���. ��  f��8
� =�A�� )2015 .,al et Ibrahim( �U� l�T	�)%		;=�
 %"� �M �������> ���R=�
 )��� ������ �M5��E ��5�  �M�f�>��  ���fR C?��. �� P�� 8
��� �U� i56 �5��5
 )IBA � NAA( �; �M �� [<" [@ )%" �� u:���� � �� v5�Y� �M ��5� DE�� � P�	g�
 C��R5� ���R ���I�6�) � (�6��� �!��M %".  ̀ ��f�6 ���6 ��� �; P�����M �������> � �5\ ���� ��  =�f
����� ppm250 IBA [ff@ )%ff" �� u:�ff��� � �ff��R *�6�ff�� 
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�" .%	�"�� P�����M ��%�� ���� �� ���R���
 �;  �fM IBA �M CT�W 4000 ���� S�f� ��  �f��E �  �f� NAA  �fM  CfT�W 2000 ����S�� �� ���E ����� )%" %6�5M* C!%M .%�:  �5f\ P�����VM *���� P�A6��� �5\  �f��� � �>�  Df�9  �f��� ���R�
 �� c�! 1% � �5\ %"� %�%& )��49�" ��  c�f! 5% �� ���R���
 �; �M IBA �M  CfT�W 4000  �f��� S�f� �� ���E ����� )%" *%6�5M  ��f��M >�  %
�f"  .�5fM   �f�aE� Cf"���M ���R�
 >� ���� ���� =�� P�IM)�� �  ��f���  �fI6:  �fM  *P�f4;� �������> � �5\ %"� %�%& ���R�
 ��  �fM �5f\  �f	����� = 8��V?� .��� %-�� �������> ���R*�
  ��%f��  k�fM �  �5f\ %"� %�%& ���R�
� ��;  �fM  P�f4;�  ��f���  )%f"  *%f6�5M �� |���" �����?� Ca46 �M [65� <��!B�� �M�5\  �f	����� = ����M �5M* �E� P�A6��� �5\ ���� �� ���R���
 �; �M P�4;� ����� )%" � �� ��> [65� <��!B��  ���fR )���  )%f"  *%f6�5M �M�5\ �	����� =��e�M �5M )2005 .,al et Zarinbal.( �� �����>: �U� P�4;� � C��R5�  �f��R  �fM  �f��� �f��>  �f��R =�f
  �R�f!  [f�  =LfW�; )glabra Bougainvillea(  �f!��M  %f" )Daneshmandi, 2011Dejam & (.  ̀ ��f�6 [-�@ >� P�� 8
��� ���6 ��� �; CT�W=�
 X��Y� IBA � C��R5� ���R �U� �	��=��� �M �������> ���R =�f
  �R�f! %	�"��. �M=�5\  �;�M 8��V?� CT�W IBA %-�� �������> � ��%�� �����
 8��V?� �  |f!5��  �5f\  �f��� �f
  8
�f; C?��. ��  �f��R =�f
  �6�f���  b�f- �fT6 >�  CfT�W IBA* P���e�M %-�� �������>  )%
�f��  %f"*  �fM �5f\=  �f; �� ����� CT�W�
 %-�� �������> 100% �5M. P�����M  ��%f�� � �5\ �����
 �M nf���� ��  �f��R =�f
  �6�f��� � IBA  �fM CT�W ppm2000 � ���R=�
 ���I�6� � ��%M IBA  [f-�@ %".  )>����  �5&� �MK��4� ��V?�>��  Cf�; �  )��,�f!� >� ��
��� *������ ��O<� �I6: n�W� �	�a� �M K�� =�f
  ��	f! )�5M � �5a�; 8
���=�
 n!�	� �� P��  v�fa���  ̂ �f4@� ���5". >� P����* ��  P��8
��� �U� [��5�  Xf��Y�  %f	6�� ���> ���R *=�f��  Cf��R5�  �f��R  �fM =��  �9�f"  ��f-� � P�	g�
 �U� �5��5
 P�4;� �� ������� ���; ���R�
= )��� �M5��E �!��M %".    
���  ����  P�� 8
��� �� �6�Y��=� �<��!B�  jfR�� ��  ���f!�I" ��5; ���!� ^��? �M �5\ ����?��}& 42 �&�� � 52  �f��R� *�R�" ~�� ����?��}& 29  �f&�� � 11  �f��R�  �E��f" � i�,��� 1589 ��� >� c�! ���� �� ��!  �f���> 1395-96 ��&�  .%f���� � f�P  8
��f�  �fM �5fT	�  f!��M�  �fU�  ��f�> ���R*=��� C��R5� ���R � CT�W=�
 X��Y�  f4;��P IBA �M �����>�� ���R�
= �R�! )��� ������ �M 5f��E  �fM ��5f- �5�;�?�[ )�! �5�;�?  ��f�>  �f��R *=�f��  Cf��R5�  �f��R � CT�W IBA �
  D���  �f!  (c�f! ��  nfE�R  H�f\  QB��f; ?��]�� �M �! ���<� ��&�  .%f" ��  �f
  ���f<� >� 10  �f��R =���� [R�%@ D� �6�5& �a6�& �; >�  8fYM �f
=  6�f����* ��6�� � �I�6��� )��49�"�
 ��  [f]? =�f
  V���f� )20 J:*(� ���4�> )20 (P�IM � ��IM )20 (P�����? ��I�  )%f"  %f6�5M* )��,�!�  %f".  �fM �5fT	�  f!��M�   ��Uyf� f4;��P >� IBA �� CT�W=�
 %
�"  ��%fM)  b�f]�  (P�f4;�* 2000 � 4000 C�4R �� �����5 )ppm( )��,�!� .%"  =��M��I� �5��� ���� IBA �� CT�W=�
 ppm2000 � ppm4000*  �%f�M� 2/0 � 4/0 S�fff� >� ��5fff� IBA )Germany Merck,( �� 10 �������E �56��� [@ %" � l @ �:  �fM u: �f���  �fM 1000 �������E !�%�.   �� *�%�M� )��49�"=�
 �M5��E �M �5\  ��%f@ 1  �f�� >� �����
= �� �E�! �65� �5;L� �� G����=�
 �;J )%" 
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 *�6���� �6��� � ���I�6� )��49�"�
  �f�I� .%���� P�� ���R�
 �Mn���� =���� ��R *���>  |f!5�� � l; %6�5M � =�� �I6: [R�%@ D�  �f6�5&  �a6�f&  �5f&� .C"�� �M �5fT	�  ��f��� �� *�f
���  �fI�6�=  �f��R �f
 )2 �6�!����( �M �%� 5 6�U�� ��  �5f��� �f
=  t5f?  ���fR C?�� ����) (��M � %�M ��-�?BM ���R�
= �����  )%f" �M ��4M �����>�� �; >� �!�� ��4" )%"  <f���[  )%f" *�5M [��	� � b��\� �I6: �MM59� )���? %" ��  �f��R �f
 �MM59� �M ���| �����>�� �� ^��� %	"�M. ���R�
 �
 �� C��! �M�%� 10 R���� |!5� !� l�f4  �f� K�f� �� �6�Y�� CM5\� ���C?� %6��;.  CfM5\�  af46�  b��f\� ���R�
 8�M >� 90% �5M. ���= �5
 �� >�� �� K�f� 20 �&�� ��6�!���� .�5M ��M= 8
�;  �f�� ��  �f6�Y��* �� ����ff!� >� >�� �ffM�ff�)� �V6ff�D �ffI� � %ff�M >� �ffI� ��4R� >� �!B��D �M�%� 30 -15 R���� ��	; )�> %". =���M: �M u: *)�d �M��5- ��!� � �A�,
 S� 6� .%" ���R�
= ��"�; )%" �M �%� �! )�� C�� CaR���  ���fR ��?�� � %�M �M �@��v� [��;  �f��R �f
 >�  x�f9  ���f9 )%" � �����
 �M ����:  ��f4"  %f"%6. �� ��>:� *)�Af� %-�� ���R�
= ������� *)%" ��%�� �� *�f� �>�  Df�9 �����
 � �5\ )��49�" E5� f�%  )%f"  )>�%f6�� f��=  .%f" %-�� ���R�
= ������� )%" �M K���" ��%��  �f��R �f
= ������� )%" �� �
 ����� ����P %����. ����� ���� �f
= �
 ���R �M 5R�d= @��&� ([qE�<!�) �M�)% )%" � %�M  �f
 �65�6 �� ��: �M ���= 70 �&�� ��6�! ���f�  �fM  �%f� 48 C��! ���R C?��. �h >� �: �>� D�9  �f��� �f
  �fM �>����� M� CR� 100/0 S�� )>�%6�� f��=  f".%  ��5f]� ���R�
 [aR � %�M >� ������� �%" �� [<"=�
 1 � 2 [M�R )%
��� .C!� h� >�  jf�&=��: )��� *�f
  �f�V � h6�ff���� � �ff4���� P�A6�ff�� `��ff�6 �ffM �5ff�>: %ff	d �ff	���=� Pff<6�� �� c�ff! 1% � 5% � �ffM )��,�ff!� >� S�6��V?� SAS %���� S� 6�.    �����  `��ff�6 �ff�V � h6�ff���� )����ff
 ��ff�6 ��� �ff; ��ff�> ���R=��� � C��R5�  �f��R  �fM  �f�
  ��,f-  �M�f�>��  )%f" )%-�� ����*���> ��%�� *���� �>�  Df�9  �f��� �  �5f\ �6�5& ���I�6�( ��  c�f!  ��f��@� 1%  �f	��=���  �5fM.  �fU� CT�W �5��5
 IBA V�6 �M ����� ��,- �M��>�� )%"  Vf M C,- %-�� �������> �� c�!  ��f��@� 1%  �f	�����  �5fM ��%&) 1.( `���6 P�	g�
  ��f�6 ���  �f;  �fU�  [fM����  ��f�> ���R=��� � C��R5� ���R �M  %f-��  �f��� �f��> ��  c�f! ����@� 5% � �M  ���f!  ��,f- ��  c�f!  ��f��@� 1%z  �fU� [M���� ���> ���R=��� � CT�W  �5f��5
 IBA  �fM  %f-�� �������> � �>� D�9  �f��� ��  c�f!  ��f��@� 1%z  �fU� [M���� C��R5� ���R � CT�W �5��5
 IBA �M �>�  Df�9 ���� � �5\ �6�5& 6�����I �� c�! ����@� 1% �  C��I6 �� �U� [M���� �
 �! �5�;�?  ��5f�  �f!��M  �fM  ���f��  ��,f- �M��>�� )%"  MV C,- %-�� �������> ��  c�f!  ��f��@� 1% �	����� %6�5M ��%&) 1.(   �)"� '*�"���	   `���6  �f4����  P�A6�f�� )��� �f
  ��f�6 ���  �f;  P���f��M )96/62%( � P��ff��; )96/42%( %ff-�� �ff����ff��> �� ���R���
 �; �� V���� � ��IM ��I� )%" %6�5M*  )%
�f��  .%f" P�� �� �E�@ �5M �; P�M  �f��R =�f
  �f�I�  )%f" ��  V���f� � ���4�> bB�9� =���: �	��=��� �� v�a��� �M  Pf��  C,f- )%
�ff�� %ff�6 )��%ff& 2.( `��ff�6 P�ff	g�
 ��ff�6 ��� �ff; ���R=�
 �6���� P�����M )78/67%( �  �f��R =�f
  ���fI�6� P����; )93/45%( %-�� �������> �� ���6 %6��� ) ��%f& 2.( ��6�` �����4 ��A6��P  �fU�  [fM����  ��f�>  �f��R� f��= � �R5��C ���R �M %-�� �� �f��> �f�  ��f�6 ���  �f;  P���f��M ��V�� P�� C,- >� ���R=�
 �6����  �f�I�  )%f" ��  ���f4�> )78/77%( � P����; �: >� ���R�
=  ���fI�6�  �f�I�  )%f" �� ��IM )67/33%( %MC! %�:  ��%f&) 4.( ��  v�fa���  �fM  �fU� [M���� ���> ���R=��� � CT�W  �5f��5
 IBA  �fM  %f-�� �������> V�6 `���6 ���6 ��� �; P�����M ��V�� P�� C,- >� 
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= �ff�I� )%ff" ��  V���f� � ��%ffM ��M��ff; �5ff��5
 )00/70%( � P����; �: >� ���R�
=  �f�I�  )%f" ��  ��fIM � ��M��ff; ppm2000 �5ff��5
 IBA )89/38( Cff!%M %ff�: ��%&) 5.(    ���+% '*�"  `���6 �4���� P�A6��� )����
 �� v�a��� �M C,- ��%�� ���� ���6 ��� ���R���
 �; �� V���� �  ��fIM  �f�I�  )%f" %6�5M �Mn���� >�  P���f��M )33/16( �  P��f��; )22/9( ��%��  �f���  ����5f9�M  %f6�5M �  %f	6��
  C,f-  %f-�� ����*���> P�M ���R=�
 ��I�  )%f" ��  V���f� �  ���f4�> bB�9� =���: �	��=��� �� v�a��� �M P�� C,- )%
��� %�6 )��%& 2.( `���6 P�	g�
  ��f�6 ���  �f;  �f��R =�f
 �6����  P���f��M )15/16( �  �f��R =�f
  �6�f��  P��f��; )37/11( ��%��  �f��� ��  %f�E5�  %f6�5�6 ) ��%f& 2.( �� v�a��� �M CT�W �5��5
 IBA �M ��%�� ����  Vf�6  ̀ ��f�6 ��ff�6 ��� �ff; P���ff��M ��Vff�� Pff�� C,ff- >� ��ff��� ppm2000 )48/15( � P����; �: >� CT�W ppm4000 )07/12( C!%M %�: )��%& 2.( `���6  �f4����  P�A6�f�� �U� [M���� ���V�
 �
 �! �5�;�? ��5� �!��M  �fM  ��%f�� ���� ���6 ��� �; P�����M ��V�� P��  C,f- )33/26( >� ���R=�
 �6���� ��I� )%" �� V���� �  �fM  ��f���  CfT�W ppm2000  �5fff��5
 IBA � P��ffff��; �: )67/4( >� ���R=�
 ���I�6� ��I� )%" �� ��IM ��%M  ��f���  �5f��5
 C!%M %�: )��%& 3.( ���R���
 �; �� V���� � ��IM  �f�I� )%" %6�5M  �fM nf����  P���f��M )18/0  S�f�( �  P��f��; )09/0 S��( �>� D�9 ���� �� V�6 ���6  %f6��� �  P�fM ���R=�
 ��I� )%" �� V���� �  ���f4�>  bB�f9�  =��f�: �	��=��� )%
���  %f�6 ) ��%f& 2.( ��  v�fa���  �fM  �fU� [M���� ���> ���R=��� � C��R5� ���R  �fM  ��%f��  �f��� `���6 ���6 ��� �; P�����M ��V�� P�� C,- >� ���R �f
= ���I�6� ��I� )%" ��  ���f4�> )89/21( �  P��f��; �: >� ���R�
= ���I�6� ��I� )%" ��  ��fIM )67/5(  Cf!%M  %f�: ��%&) 4.(    &	� ,*- '*�" `���6 ���6 ��� �; ���R=�
 �6���� P�����M )18/0  S�f�( � ���R=�
 �6��� P����; )11/0 S��( �>�  Df�9  �f��� �� %�E5� %6�5�6 )��%& 2.( P�����M ��V��  Pf��  C,f- >�  ��f��� ppm4000 )19/0 S�ff�( � P��ff��; �: >� ��ff��� %
�ff"   )07/0 S��( C!%M %�: )��%& 2.( `���6 �4���� P�A6��� �U� [M���� ���V�
 �
 �! �5�;�? ��5�  �f!��M  �fM �>�  Df�9 ���� V�6 ���6 ��� �; P�����M ��V�� P�� C,- )40/0  S�f�( >� ���R=�
 �6���� ��I� )%" ��  V���f� �  CfT�W ppm4000 IBA � P����; �: )03/0 S��( >� ���R=�
 �6���� �  ���fI�6� ��I� )%" �� ��IM ��%M  ��f���  ��f���  �5f��5
  Cf!%M  %f�: )��%& 3.( �� v�a��� �M �U� [M���� ���> ���R=��� � C��R5� ���R �M �>� D�9 ���� V�6  ̀ ��f�6  ��f�6 ���  �f;  P���f��M ��V�� P�� C,- >�  �f��R �f
=  �6�f���  �f�I�  )%f" ��  V���f�   )27/0 S��( � P����; �: >� ���R�
=  ���fI�6�  �f�I�  )%f" ��  ��fIM )04/0  S�f�(  Cf!%M  %f�:  ��%f&) 4.(  ̀ ��f�6  �f4���� P�A6��� �U� [M���� ���> ���R=��� � CT�W �5��5
 IBA �M �>� D�9 ���� ���6 ��� �; P�����M  ��Vf��  Pf��  C,f- >� ���R�
= ��I� )%" ��  V���f� �  ��M��f; ppm4000  �5f��5
 IBA )23/0 (S�� � P����; �: >� ���R�
= ��I� )%" �� ��IM � ��%M ��M��; �5��5
 )04/0 (S�� C!%M  %f�:  ��%f&) 5.( `���6 P�	g�
  ��f�6 ���  �f;  �f��R �f
=  �6�f���  �fM  ��M��f; ppm4000 �5��5
 P�����M )25/0 (S�� � ���R�
= ���I�6� ��%M ��M��; �5��5
 P����; )06/0 (S�� �>� D�9  �f��� �� %	�"�� ��%&) 6.(    .�/ '0��1 ����20�  `���6 ���6 ��� ���R���
 �; �� V���� � ��IM ��I�  )%f" %6�5M �Mn���� >� P�����M )56/26 ��6�!���( � P����;      
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�( ...  )04/12 ��6�!���( �5\ �6�5&  ���fI�6�  ����5f9�M  %f6�5M )��%ff& 2.( `��ff�6 P�ff	g�
 ��ff�6 ��� �ff; P���ff��M   )89/24 ��6�!���( � P����; )78/13  ��6�f! �f��(  �5f\ �6�5& ���I�6� �Mn���� >� ���R �f
=  �6�f��� �  �f��R �f
= ���I�6� [-�@ %" )��%& 2.( �� v�a��� �M   ��Uyf� CfT�W �5��5
 IBA �M �5\ �6�5& ���I�6� V�6 `���6 ���6 ��� �; P���fff��M ��Vfff�� Pfff�� C,fff- >� ��fff��� ppm2000   )96/21 ��6�ff!�ff��( � P��ff��; �: >� ��ff��� ppm4000 )19/17 ��6�!���( C!%M %�: )��%& 2.(  ̀ ��f�6  �f4���� P�A6��� �U� [M���� ���V�
 �
 �!  �5�;�f?  ��5f�  �f!��M   �M �5\ �6�5& ���I�6�  Vf�6  ��f�6 ���  �f;  P���f��M  ��Vf��   P�� C,- )33/43 ��6�!���( >� ���R=�
 �6��� ��I�  )%f" ��  V���fff� �  CfffT�W ppm2000 IBA �  P��fff��; �:   )33/6 ��6�!���( >� ���R=�
 ���I�6�  �f�I�  )%f" ��  ��fIM ��%M ����� ����� �5��5
 � P�	g�
 ���R=�
 ���I�6� ��I� )%" �� ��IM �M ����� CT�W ppm4000  �5f��5
  Cf!%M %�: )��%& 3.( �� v�a��� �M �U� [M���� ���> ���R =�f�� � C��R5� ���R �M �5\ �6�5& �I�6��� V�6 `���6 ���6 ���  �f; P�����M ��V�� P�� C,- >� ���R�
= �6���� ��I�  )%f" �� V���� )67/29 ��6�!���( � P����; �: >� ���R�
= ���I�6� ��I� )%" �� ��IM )67/6 ��6�!���( C!%M %�: ��%&) 4.( `���6 P�	g�
 ���6 ��� �;  �f��R �f
=  �6�f���  �fM  ��M��f; ppm2000 �5ff��5
 P���ff��M )56/28 ��6�ff!�ff��( � ���R�
= ���I�6� �M ��M��; 4000 ����S� �5��5
  P��f��; )44/12 ��6�ff!�ff��( �5ff\ �ff6�5& �ffI�6��� �� %	�ff"��   ��%&) 6.(     .��11-  4��20�	��0� 5�6) ��
� 70��"�� '�89%�
�( ��:  ;��<� 
��=%5�  '1"�  ���	>  ?�@0��� 5�+�
�  �)"� '*�"���	 ���+% '*�" &	� ,*- '*�" .�/ '0��1 ����20� &��	 '����
�( )a(  2 **60/3471  **64/432 **055/0 **23/1425 C�+��� '��� )b(  2 **31/3275 **60/154 **031/0 **83/834 CD�E &��"�� IBA )c(  2 ns01/79 **68/78 **102/0 **98/154 
#� F��G2� )a×b(  4 *72/182 **16/208 **059/0 **57/36 
#� F��G2� )a×c(  4 **64/658 ns79/13 **003/0 ns49/6 
#� F��G2� )b×c(  4 ns35/12 ns75/9 **014/0 **31/22 
#� F��G2� )a×b×c(  8 ns64/108 **28/17 **026/0 **66/13 �H- 54 67/66 63/6 001/0 28/5 I�
J 5�
��=% 57/14  60/18  21/20  81/11  ns :�	�� ��W z���*  �**: �	���M =��� ����@� H5�! �� n����5  �1%       
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#���� '��� &��	 K�G2����
�( C�+��� '��� � CD�E &��"�� IBA    �"�� 5�6) 
�'+L�H�  &��	 '����
�( 5�6)  �)"� '*�"���	 ���+% '*�" &	� ,*- '*�" (�
()  .�/ '0��1 ����20� �20�!)(
2� 8���M 96/62  a 33/16  a 18/0  a 56/26  a &�2��	  22/62  a 96/15  a 16/0  a 81/19  b "���  96/42  b 22/9  b 09/0  b 04/12  c C�+��� '���     �0�2�% 78/67  a 15/16  a 18/0  a 89/24  a �0���  44/54  b 37/11  c 11/0  c 74/19  b ����20�  93/45  c 00/14  b 14/0  b 78/13  c CD�E &��"�� IBA )ppm(      
6)  04/57  a 96/13  b 07/0  b 26/19  b 2000 04/57  a 48/15  a 17/0  a 96/21  a 4000 07/54  a 07/12  c 19/0  a 19/17  c P�A6��� b��@ �M =�
 ����@� c�! �� �M���5% �	�� ���,� %R�? P<6�� �5�>:�� ���.%	"�M       
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#� ?�@0��� '���G� 4��20 &��"�� CD�E � '��� C�+��� ��
�(IBA '+L�H� �"�� 5�6) 
� &��	 '����
�(  C�+��� '��� CD�E &��"�� IBA  )ppm(  5�6)  ���+% '*�"  &	� ,*- '*�" (�
()  .�/ '0��1 ����20� �20�!)(
2�  8���M  �0�2�% 0  00/23  ab 08/0  h-l 33/29  bc 2000  33/26  a 36/0  ab 67/32  ab 4000 00/14  de 40/0  a 00/27  cd �0���  0  67/12  def 11/0  f-j 00/26  cd 2000  00/16  cde 14/0  efg 33/43  a 4000 00/13  def 16/0  de 67/26  cd ����20� 0  33/17  cd 12/0  e-j 00/22  ef 2000  00/14  de 11/0  e-j 33/23  de 4000 00/12  ef 14/0  e-h 67/17  ghi &�2��	  �0�2�% 0  67/13  de 10/0  g-j 00/28  c 2000  33/13  de 10/0  f-j 33/32  ab 4000 33/12  def 12/0  e-i 67/20  efg �0���  0  00/13  def 10/0  f-j 00/17  g-j 2000  00/13  def 13/0  e-h 33/20  efg 4000 67/12  def 16/0  def 00/19  fgh ����20� 0  67/19  bc 04/0  lm 00/14  ijk 2000  00/25  a 38/0  a 67/13  ijk 4000 67/19  bc 31/0  b 33/13  jk "���  �0�2�% 0  67/14  de 03/0  m 33/18  fgh 2000  00/16  cde 20/0  d 67/20  efg 4000 33/13  de 25/0  c 00/15  h-k �0���  0  00/7  g 06/0  j-m 33/12  kl 2000  33/8  fg 07/0  i-m 00/13  jk 4000 67/6  g 09/0  g-k 00/9  lm ����20� 0  67/4  g 03/0  m 33/6  m 2000  33/7  g 04/0  klm 33/7  m 4000 00/5  g 06/0  j-m 33/6  m P�A6��� �M =�
 ����@� c�! �� �M��� b��@5% �	�� ���,� %R�? P<6�� �5�>:�� ���%	"�M.  
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#� F��G2� &��	 '����
�( � C�+��� '��� 
� �)"� '*�"����	 ���+% �'*�"   &	� ,*- '*�" � .�/ '0��1 ����20�  '��� &��	�
�(  '��� C�+��� C6) �)"� '*�"���	  ���+% '*�"  &	� ,*- '*�"   (�
()  .�/ '0��1 ����20�   �20�!)(
2�  8���M �0�2�%  67/76  a 67/20  a 27/0  a 67/29  a �0���  11/61  b 89/13  b 14/0  b 00/29  a ����20�  11/51  cd 44/14  b 12/0  bc 00/21  b &�2��	  �0�2�%  78/77  a 11/13  b 11/0  bc 00/27  a �0���  89/58  bc 89/12  b 13/0  bc 78/18  b ����20�  00/50  cd 89/21  a 25/0  a 67/13  c "��� �0�2�%  89/48  cd 67/14  b 16/0  b 00/18  b �0���  33/43  de 33/7  c 07/0  bc 44/11  c ����20�  67/36  e 67/5  c 04/0  c 67/6  d P�A6��� ����@� c�! �� �M��� b��@ �M =�
5% ���,� %R�? P<6�� �5�>: �	���� ���%	"�M.    .��1 5- 4��20 '���G� ?�@0��� 
#� F��G2� &��	 '����
�( � CD�E &��"�� IBA   
� �)"� '*�"���	 � &	� ,*- '*�"  &��	 '����
�(  CD�E &��"�� IBA   )ppm(  C6)  �)"� '*�"���	  &	� ,*- '*�" (�
()  8���M 0  00/70  a 10/0  b 2000  89/68  a 20/0  a 4000 00/50  bc 23/0  a &�2��	  0  89/58  ab 08/0  b 2000  33/63  a 21/0  a 4000 44/64  a 20/0  a "��� 0  22/42  c 04/0  b 2000  89/38  c 10/0  b 4000 78/47  bc 13/0  ab P�A6���=�
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157                                                                                              Iranian Journal of Medicinal and Aromatic Plants, Vol. 35, No.1, 2019   Effects of cutting time, cutting position and auxin application on rooting of stem cuttings of lemon verbena (Lippia citriodora (Palau) Kunth)  M. Borzuee1*, M. Dejam2 and M.B. Zahedi3  1*- Corresponding author, M.Sc graduated, Faculty of Agriculture, Fasa Branch, Islamic Azad University, Fasa, Iran     E-mail: mborzuee2020@gmail.com 2- Faculty of Agriculture, Fasa Branch, Islamic Azad University, Fasa, Iran 3- Faculty of Agriculture, Shiraz University, Shiraz, Iran  Received: July 2018                          Revised: December 2018             Accepted: December 2018  Abstract       Lemon verbena (Lippia citriodora (Palau) Kunth) is a medicinal plant belonging to the Verbenaceae family. Propagation of lemon verbena is commonly performed using stem cutting. In order to study the effects of cutting time (autumn, winter and spring), cutting position (apical, medial and basal) and different concentrations of indole butyric acid (ABA) (0, 2000 and 4000 ppm) on rooting of stem cuttings of lemon verbena, a factorial experiment based on a three-replicated completely randomized design was performed in a greenhouse in Kavar (Fars province) in 2016-2017. According to the results, the autumn taken cuttings showed better rooting compared with both winter and spring taken cuttings. Regardless of auxin application and cutting time, the highest rooting percentage, root number, root dry weight and shoot length were observed in the basal cuttings of larger diameters. The medial cuttings showed higher rooting percentage than apical ones. The rooting-related characteristics including rooting percentage, root number, and dry weight improved as the concentration of IBA increased up to 2000 ppm. While at the highest concentration of IBA (4000 ppm), most rooting-related characteristics showed no significant increase in comparison to 2000 ppm, the length of the newly emerged shoots on cuttings decreased.    Keywords: Indole butyric acid, lemon verbena (Lippia citriodora (Palau) Kunth), rooting, medicinal plant.  


