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 cd�� ()%" .�5J ��,- )<�%8�=��� )%" W��" e�,��� *��5J �<� ��R
�8�� � �<� D�f *���� %-�� � ��>��� O8�!� .%8�5J g���8 ;!%J)%�B ���8 ���  �:=�
����� ��J��: =�a *;!5_�: ����;!5_�: � ��7�R�
 ���R��5>��  ��Vh��	�����= �J X�i� ��,- ��5� )<�%8�=��� %	�"�� � ���: ��,- ��5� �!��J �� �� �7���� �J %
�" \��RG� %8���. �J=�5Y �: H�����J e�,��� *��5J %-�� *O8�!� ��>��� O8�!� � ��%�� W� <� ����� ��J��: ���R�
 =�a ;!5_�:× ����;!5_�:× �R��5>�� ;!%J %�B �V�
�= WJ���� �8���� ���8 ���  �:H�����J �<� D�f ��5J 23/1 `�� <� ����� ��J��: ����;!5_�: � �`% ��J��: =�a ;!5_�: W-�? ".% g���8 ;��>? <� �B ;"�� �: ��J��: ����*;!5_�: =�a ;!5_�: � �R��5>�� <� j��Y �� 9��!� ���Q ���� �-�	� ���Mi k��J \��RG� =�R&� ��>��� � �5SIJ ��,- l�:� � �,�: )��� N	E�< .%����    ���� ������ 
: =RS! *D��%8� �5: ��7�<* )��� �:��5f ���5f* ����L��.   �����  )��� N	E�< �J `�8 ���� caeruleum Eryngium <� )��� �����a ��%"�J. O	& Eryngium W��" 317 �85� ;!� �: �� )��Qm�
 *����� *��!B �>���B � ���" ����GB )%	:��� )%" ;!� )2004 Worz,(. <� H�� O	& �� ����� �85� n,�� �����f= �5&� ���� �: �� �!��! ����� )%	:��� )%" ;!�. H�� *O	& n8�
��� �� �� �E�!%	a %	�7
 �: �JW�E� �>	�� %"� �I8B �J��5- ���5f ��%"�J* ;�: � ��: �I8B �� �J n"5���G .;!� )��� N	E�< ���&<� mRS!m�
 n��J n��� ���" �5�: ����� o57�� n��5" �: <� ������� m���� ����5f�J ;!� ) et Khoshbakht 2007 .,al.( )��� N	E�< �J `�8m�
 n,��d� ���&<� p��" 
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� ������ �� ]�! 8�I&� �
��; ;�: � E5��% ��H ����
� �� H"���� ���<�!. �� ��? �r�? �r��� J=�� ����
� ������ �J��5	� E5����% WJ�Q s�Z� �� �	-�t �"�%IJ� � ������ �� ��? �RG��\ ;!� )2006 ,Sustrikova & Hecl(. )<���� )��,�!� <� �
�5:= ������" �J��5	� t��!H��� )�� ��J= ���S& �5S�: �-�	� ���Mi p�f � ��>��� *u�J L��7� ��A��a= ��G�� *;!� ��� �� ���7J= ���5� ��J��: H�� �
�5: k��J ���5EB=�
 ;7�< ����� � ���%- �>�v5E5:� )%" � �	�R
 %�E5� �� \��RG� ��%
� ) et Salehi 2014 ,al.(. =<����: ��%��� �J ���� s�Z� =�
�5: �EB � ��7�< �J 
s% sM? �� W���� ��A��a �� s�Z� )��I8=�
 *������" D� ��)W? o5��� =��J �S�i �J H�� �C>�� �J��"� ��.%�B <� H����I� tJ�	� ����5� �J w��Q=�
 ���5>�*�R ����L�� � ����;!5_�: )��"� .��: ��7�R�
 R��5>��= w��Q)-(���� <� ���%QH��� ��7�R�
�
 ;!� � %
�5" ���8 ��%
� �: H�� ��7�R�
 ���%Q \�J <� 400 �5���� ��! ���� � \�J <� 90% <� �85��
= �
��� ��A	& � �
��R	�a <� H�� ��J�� ��7�R�
 )�IJ%	� %	�7
 )2002 Brundrett,(. w��Q�
= R��5>��� �J %�E5� `5���7�����
 �: ����= �5Y ����J � ��Q ���: ;S78 �J ���� )��� ��%	"�J ��>�� �!��!� �J *tJ�	� �� �?5�!  ���: ���� ���Q �J y5,8 �� �B ��8%"�J* z
��G �����B )2010 .,al et Zare(. ��7�R�
 ���R��5>�� ;��J�Q ��� ��� ��
��� �� �� WJ��� \	��
= ����� <� W�SQ �5S�: ��5� *���Mi �>�f � �uC�f� p�f �5SIJ ��%�dJ )2011 ,al. et Barea(. �R��5>�� �J \��RG� oM& �-�	�= %	8�� *�,7G *z�R�	� *z�!��� *z�7�: ��=* R	A	� � �v����8 {!5� �7���
= *�5f \�8 ��I� �� ����� �85� ��
��� �,��| ��%	: )2009 Maadi, & Shokri(. Omidi � ����>�
 )2009( ���J �:)�%8� �: ��7�R�
 �J w��Q �R��5>�� �J %�E5� �5��5
=�
 %"� (H�E�S�&) k��J \��RG� �	����� �<� *D�f ��%�� }�J � ��>��� )��� N8��� )tinctorius Carthamus( .%" H�	~�
 �� ������ �A�� L��R� %" �: ��J��: �� �85� w��Q �R��5>�� <� O	& *95�5�� XS! \��RG� ��A��a ;U�i �,7G � ��>��� )��� ��y )mays Zea( %���� )2010 .,al et Sun.( ����;!5_�: W��" �5�d� ��7�< ���7J �E��G <� ��:�J=*�
 z�R8B*�
 ����J= �
��� � �����
= `�: �:�f ��%"�J �: )��,�!� <� �B )�C��J \��RG� ;���& � ;�E��G z7�8������>���
= %�,� *p�f XS! z
��G �%" �-�	� ���Mi �5��� ��5� <��8 )��� )%" �: �5SIJ %"� � ��>��� )��� �� �J��S8� ���� )2014 .,al et Fayazi.( ����;!5_�: D� )��� �EB ;�� %	8�� ;!� �: �JW�E� ���� ��5J ����� �!5�5
 k��J ���8 ;G�J *p�f \��RG� ��5I� � ;�G�� ��%IA8= oB p�f ���5" )2014 ,Majidian &Habibi (. �� ������ ���8 )��� %" �: s�Z� �5: ����;!5_�: �� ����
��IJ )officinalis Calendula( k��J \��RG� �	����� e�,��� *��5J ��>��� *9��5�J �<� ��R
�8�� � cf�" ;"���J ���5" )2013 Baradaran, & Rezaee.( Darzi  �Hadi Seyed Haj )2012( L��R� %8��: �: ��:�%? ��>��� 9��5�J � e�,��� ��5J )��� %�5" )graveolens Anethum( �JX���� �� K5�! 4 � 9 H� ����;!5_�: �� ���>
 ;!%J .%�B �� ������ �A�� s�Z� ���R�
 ;!5_�: � ����;!5_�: ;S78 �J s�Z� �8���%& �I8B �� �5SIJ ��,- l�:� � �,�: �JE5�� ) Lippia

citroiodora( ���V�� �5J )2016 .,al et Asghari(. ����L�� �J��5	� )��Z� ����*;!5_�: ��5� ��= <� ��5� �"��� � �u5�G �G�� `�: :�f� )���
 �J �-�	� ��M��R= )%�� � �5>E5��
= EB� p�f ;!� �: ��J= %"� ��)� ,��% )�5J � �J��5- �_!�= ��J� ��>J ����� )2008 Ansari,.( �� ������ )%
��� %"  �:}�J�"�� ����L�� k��J \��RG� �	����� ��>��� D�f )��� W,�G )annuum Capsicum( %" )2007 .,al et George.( �� ��
��� �A�� ��J��: ����L�� �� ��)� ������ e�	�8 �,�G� ).L piperita Mentha( XS! e�,��� *��5J ��>��� 
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�" ... ��5J �� � *D�f ��>��� }�J � �5���= O8�!� ��u�J ;S78 �J ���
���= *%
�" ��J��: �5: W��: "������ � )<oB ;!5_�: ����% )2013 .,al et Ayyobi(. H�	~�
 �� �!��J �A��= �: �� ��J�� �J  ��Vh�=�
�5: �EB � ��7�< `� 8� %"* g���8 ���8 ��� �: ��J��: =�
�5: ����*;!5_�: ����L�� � �R��5>�� XS! \��RG� ]�! *}�J �<� D�f *��5J %-�� *O8�!� ��>��� O8�!� � e�,��� ��5J �� )��� � ���8� )subpinnata Froriepia( %" )2018 Ardakani, & gar KalejihKooze(. H�� \���<B �J s%
 �!��J ��Vh� ����;!5_�:* �5����"�� ���J ����L�� � ]���� �J w��Q �R��5>�� �J �f�J <� �����=�
 ;d���!�	" 5E5G�5�)v(�>�* %-�� � ��>��� O8�!� )��� N	E�< �� �7���� �J ����� %
�" � =�
����� ���,�� `� 8� %".    	
��  
�
��� H�� \���<B �� ��! 1393 �� ���!�I" =��! �J ;��Q5� ����G���& 53 �&�� � 63 ���Q� *�Q�" ��� ����G���& 36 �&�� � 82 ���Q� �E��" � e�,��� 3/43 ��� <� ]�! ���� �J oB�5
�= �%��� �J��5- W��5�:�G �� XE�Q K�Y p5�J=�
 W��: �G��Z� �J 8 ����� �   4 ���>� ��&� %". =�
�5�:�G �R��5>�� �85�   
seaesmo Glomus �� 2 ]�! �,-) � 200 �5_!� �� ��%��*( ����;!5_�: �� 2 ]�! �,-) � 200 `�� �� ��%��( � ����L�� �� 2 ]�! �,-) � 5/1 (���E �� ��?�� 5 -4 ���J =�� ��%��=�
 cd�� )%" =�_!� .%���� ����;!5_�: � =�a ;!5_�: �J ���� �5: ���� (=���) ��I� .%" ��J= `� 8� \���<B <� �%������
 �J ��Q �8�
� 15 ��8�!��� � e�,��� 18 ��8�!��� )��,�!� %". g���8 W-�? <� ��R � p�f �� ��%& 1 � H�	~�
 g���8 W-�? <� ��R � =�
�5: �EB �� ��%& 2 )���B )%" .;!� ������ ;"�: �� ��JB 1393 � �J��5- �8�%�� .%" `� 8� ������ ;"�� W��" ���JB=* D	� � H�&� .�5J �%�J� �� �
 ��%�� 10 �MJ N	E�< ;�: %����)�A8B * �� ��?�� 5 -4 ���J O�) <� �����!� W��: ()��� ��5J�
 D	� � �� ;��I8 �� �
 ��%�� 4 ��5J ��%IA8= .%" �J�5U	� )<�%8����= �f�J ��,- D�v5E5G�5� � H�	~�
 %-�� *O8�!� ;"���J `�%8��
= ����� %���� `� 8�. =��J )<�%8�=���* <� �
 ��%��   2 ��5J �J�5Y �G��Z� o�d�8� � e�,��� � ��%�� ��J���8� ���G �I8B )<�%8����= � �J��5- �8���%& ;SV %����. O_! ��5J�
= o�d�8� )%" <� �
 ��%�� �J��5- ��!� ;"���J � �8���%& Wf�� ��7J ���Q ��G�� � )���"��M�= %8%". �� ���< ��%�!� ��,- ���I8 W��" �<� D�f *��5J �<� ��R
*�8�� %-�� � ��>��� O8�!� � =�
������� ���� ��5� )<�%8����= ���Q ;G��. ��5J=�
 t�&��B= *)%" �� {���" X!�	� �J��5- ���SY � �J ��� <� �58 %�"�5f �J �%� )� <�� D�f .%8%" %�J <� ��f ���: ��5J*�
 20 `�� <� �85�8�
 �J )��,�!� <� L�� ����� �J oB � �J���!� )�A�!� � 85�: `�%Q� �J @��d�!� O8�!� %����. �%� ���< @��d�!� O8�!� =��J ����� �85�8�
 �J�5Y ��7>� 2 ;��! �5J ) .,al et Mirza 1996.( )�<�J O8�!� (%-��) 8�R O� <� ;J5Y���<�� oB �B {!5� ��,E5! %!�z D�f ;S78 �J �<� D�f ��)� �S!��� ����.% ��R�� O8�!� �J �<���= �J ;Q� 0001/0 H�<5� � �J X7? %-�� � ��>��� O8�!� X7?�J `�� �� ��%�� �S!��� "% ) .,al et Dastborhan 2011(.    100× �<� D�f )��� E���� (`��) / �<� O8�!� (`��) = ��R�� O8�!� (%-��)  ��>��� )��� D�f × %-�� O8�!� = ��>��� O8�!�    
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 ;!%J )%�B �J )��,�!� <� `�8��RG� ���B= SAS )9.1( � �7���� H�A8����
 �J )��,�!� <� �5�<B LSD �� ]�! ����?� 5% `� 8� .%"    (��) 1- +	�,�-� .�/01� � 2�����0 3�, 40��� �10�51��  )1-dS.m(  850��9� :
  ;�<2�  ��	� �=>,���	2  (%)  ���� ��&  (%)  ��@.  )ppm(  ��5���A :
  (%)  B�9�5C :"�D EF) )ppm(  G"�
 ��&  (%)  4.�"  54/0  63/7  27  27/3  3/5  20/0  296  9/2  ��5E   (��) 2  - �5�0H /
%08 �	
 ����49	I�
 � ��J 49	I�
  9��850� 
40���  �10�51�� 

G"�
 ��&  (%)  ���� ��&  (%)  A���5��  (%) 

B�9�5C  (%) 

��@.  (%) 

B�@ 
  (%) 

B0/�>�  (%)  G�&  )ppm( 

���  )ppm(  />K>�  )ppm( 

L�  )ppm( 35/6  2/1 7/11  17/20  55/1  9/3  2/2  09/4  15/0  1981  266  3/79  22      �����  ��/)� ��1 �M  g���8 H�� \���<B ���8 ��� �: ��J��: 5��` � �J ���I	� =�
�5: B�E � D�v5E5�J �J ]�! *}�J e�,��� ��5J � ��%�� }�J �� ]�! ����?� 1% �	����� �5J* �E� ��J��: =�a ;!5_�: �� e�,��� ��5J ��Vh�= ;"�%8 ��%&) 3.( �7���� H�A8����
 ���8 ��� �: ��J��: 5��` =�
�5: �EB � D�v5E5�J k��J \��RG� ]�! *}�J e�,��� ��5J � ��%�� }�J ;S78 �J %
�" .%" H�����J ��R�� ]�! }�J �J H�A8��� 62/112 ��8�!��� <� ����� �S�:�� ��7�R�
 *���R��5>�� ��J��: =�a ;!5_�: � `%� ��J��: ����;!5_�: � H�����J ��%�� }�J �J H�A8��� 40/17 <� ����� �S�:�� ��J��: =�a *;!5_�: ��7�R�
 ���R��5>�� � `%� ��J��: ����;!5_�: � H�����J ��R�� e�,��� ��5J �J H�A8��� 05/39 ��8�!��� <� ����� ��J��: ����*;!5_�: `%� ��J��: �R��5>�� � `%� ��J��: =�a ;!5_�: W-�? %" ��%&) 5(. H�	~�
 �� ��,- )��"� )%" H����: ��%�� �� ����� %
�" ;!%J .%�B    ���N% :�  g���8 W-�? <� ��R � O8����� )����
 ��%&) 3( ���8 ��� �: ��J��: 5��` � �J���I	� *�R��5>�� =�
�5: �EB � �V�
�= WJ���� �I8B �J ��%�� W� �� ]�! ����?� 1% �	����� �5J ��%&) 3.( H�����J � H����: ��%�� W� �JX���� <� ����� �S�:�� ��7�R�
 *���R��5>�� ��J��: ����;!5_�: � `%� ��J��: =�a ;!5_�: )75/16( � %
�" )77/9 (W-�? %"  ��%&)5(.    A�� OP, 8%	"  �� H�� ��E��� �V� ��J��: =�
�5: �EB � �R��5>�� � �V�
�= WJ���� �8���� �I8B �� ]�! 1% �	����� �5J � =�
����� =�a *;!5_�: ����;!5_�: � �V� WJ���� �!�8��  �J�<� D�f ��5J ��Vh�= ;"�%8 ��%&) 3.( H�	~�
 g���8 �����7 H�A8��� �V�
�= WJ���� ���8 ��� �: H�����J ��R�� �<� D�f ��5J �J H�A8��� 23/1 `�� <� ����� ��7�R�
 ���R��5>�� � `%� ��J��: =�a ;!5_�: 
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 ��#$% ��& ����	
�" ... � H����: ��R�� �J H�A8��� 41/0 `�� <� %
�" W-�? %" ��%&) 4(.    A�� 8�����/�   �J �&5� �J g���8 ��R � O8����� )����
 ��%&) 3( %
��� "% �: :��J�� 5��` � �J���I	� �R��5>��* ����;!5_�: � =�a ;!5_�: � ���V� WJ���� �I8B �� ]�! 1% �	����� �5J �E� ����� =�a ;!5_�: � =�
����� =�a *;!5_�: ����;!5_�: � WJ�����V� �! �8�� �J �<� ��R
�8�� ��Vh�= ;"�%8 ��%&) 3.( g���8 �����7 H�A8��� �V�
�= WJ���� ���8 ��� �: H�����J ��R�� �<� ��R
�8�� �J H�A8��� 12/1 `�� <� ����� ��7�R�
 �����R��5> � `%� ��J��: =�a ;!5_�: � H����: ��R�� �<� ��R
�8�� �J H�A8��� 01/1 `��  �5J�� �J %
�" ;!%J %�B ��%&) 4.(    -��+ Q<%�� �" 8P0�   :��J�� =�
�5: �EB � ��7�< �J =�� ��,- {S��� �J ���� W��" �<� *D�f �5Y � ��Q �!��J %" ��%&) 3(. �J H�� 9�!� ����� =�a ;!5_�: =��J ;,-=�
 ��Q � �5Y ���� �� ]�! ����?� 1%  ��Vh� �	��=��� �� ���8 ���. H�	~�
 ��J��: H�� ����� =�� �<� D�f �	����i��� �5J. ��J��: 5��` � �J���I	� =�
�5: �EB � ��7�< =�� ��Q ���� �� ]�! ����?� 1% �	����� �5J. H�	~�
 ��J��: �R��5>�� � ����;!5_�: =�� �5Y ���� � �<� D�f  ��Vh�;S�� ;"��. j�,�� =����� �!�8�� ��7�R�
 *���R��5>�� ����;!5_�: � �5����"�� =�a ;!5_�: �I	� �� ;,- ��Q ���� ��Vh�= �	��=��� �� ]�! ����?� 1% ���8 ��� � �� �A�� ��,- �	����� �5S8 � j�,�� �8���� =�a ;!5_�: � ����;!5_�:* =�a ;!5_�: � �R��5>�� =�� �<� D�f � =�a ;!5_�: � ����;!5_�: =�� �5Y ���� �	����� �5S8 ��%&) 3.( H�����J ��R�� ��Q ���� �J H�A8��� 92/7 ����*��� <� ����� ��7�R�
 ���R��5>�� `%� ��J��: ����;!5_�: � `%� ��J��: =�a ;!5_�: ��%&) 5( � H�����J ��R�� �5Y ���� �J H�A8��� 93/12 ��8�!��� <� ����� ��7�R�
 ���R��5>�� � `%� ��J��: =�a ;!5_�: ��%&) 4( � H�����J ��R�� �<� D�f ���� �J H�A8��� 68/4 `�� <� X�:�� �����= ��J��: =�a ;!5_�: � ����;!5_�: ��%&) 4( W-�? .%" H�	~�
 �� `��� ��,- )��"� )%" H����: ��%�� �� ����� %
�" J;!% .%�B   �+�� L��9� � ��1 �M L��9�  jSY g���8 ��R � O8����� ��%&) 3( ��J��: �R��5>��* =�a ;!5_�: � ����;!5_�: XS! \��RG� ��R�� O8�!� � ��>��� O8�!� ;S78 �J %
�" %" � �V�
�= WJ���� �I8B �� ]�! 1% �	����� �5J �E� �V� WJ���� ����;!5_�: � ��7�R�
 ���R��5>�� ��Vh�= �J ��>��� O8�!� ;"�%8 ��%&) 3.( �7���� H�A8��� �V�
�= WJ���� �!�8�� ���8 ��� �: H�����J %-�� O8�!� �JX���� <� X�:�� =����� ��7�R�
 ���R��5>��* `%� ��J��: =�a ;!5_�: � ����;!5_�: )74/0%( � H�����J ��R�� ��>��� O8�!� �J H�A8��� 87/2 `�� �� ��%�� <� X�:�� =����� ��7�R�
 *���R��5>�� ��J��: ����;!5_�: � `%� ��J��: =�a ;!5_�: W-�? %" ��%&) 5.(    



  (��) 3- 80/
% L��0��� -��+ ���������� ��2 S>���  ��1 �M  L��9�  �+��  L��9� 

A�� OP,  8P0� 

(	T  8P0� 

��D  8P0� 

A��  ��/�8��� 

���N%  :� 

A�� OP,  8%	" 

U�9  V�"  ���N%  V�" 

;��%��  8%	" 

8)��  ����& 

W"�>�  X%�-��� 01/0 0001/0 01/0 20/0 002/0 002/0 06/0 01/0 72/1  038/0 25/0 3 ���1% **69/2 **094/0 ns04/0 **75/0 **32/0 ns001/0 **64/3 **66/0 **1/2917  **85/17 ns16/0 1 T **29/0 **014/0 **78/8 **87/12 **47/4 **02/0 **12/5 **17/0 **7/371  **75/48 *75/1 1 V **00/10 **25/0 **86/25 **57/381 **92/47 **04/0 **48/20 **52/1 **3/1017  **28/21 **10/8 1 M **16/0  **018/0 ns04/0 ns07/0 **92/0 ns001/0 **62/33 ns03/0 **6/1612  **05/58 **5/366 1 T.V **72/8  **125/0 ns04/0 **66/1 **18/1 *011/0 **32/42 **18/1 **4/121  **37/12 **80/31 1 T.M  ns0003/0 **087/0 **47/4 **99/3 **26/6 **020/0 **20/4 **15/0 **8/508  **96/16 **3/267 1 V.M **30/0 **090/0 ns21/0 ns22/0 **11/1 ns001/0 **18/44 ns005/0 **4/156  *87/0 **8/347 1 V.T.M  004/0  0001/0 03/0 081/0 03/0 001/0 12/0 009/0 19/0  14/0 24/0 21 ��, 63/4 07/2 90/4 48/3 97/2 69/3 45/2 55/14 49/0 64/2 59/1 -����X% Y0�� ns* * � :** �JX���� `%� �5&� sC�f� �	����� � sC�f� �	����� �� K5�! ����?� 5%  �1% T: =�a *;!5_�: V: ����*;!5_�: M: ��7�R�
 ���R��5>�� 



930                                                                                                                                                                 ��"��
 ��#$% ��& ����	
�" ... (��) 4- �[�08@ ��K���G �#� :"�[5� �� 8��� �" -��+ ��	� A	��& S>��� A�� 8�����/�  )\��( 

(	T 8P0�  )�5��9�5�( 

A�� OP, 8P0�  )\��( 

A�� OP, 8%	" )\��(  ����% 
A�� OP, 8%	"  )\��( 

A�� ��/�8���  )\��( 

(	T 8P0�  �5��9)(�5� 
����% 0/98b 4/46d 1/84d 0/46c V0M0 0/41c 1/01b 5/57c T0M0 1/11a 12/27b 4/38b 0/75 b V0M1 1/23a 1/12a 12/93a T0M1 1/08a 6/63c 3/63c 0/46 c V1M0 0/51bc 1/06b 5/72c T1M0 1/11a 12/83a 4/68a 1/04a V1M1 0/56b 1/10ab 12/17b T1M1 H�A8������
 �: �� �
 �5�! ����= s�? p���� ��%	"�J* 9�!��J �5�<B LSD �� ]�! ����?� 5% sC�f� �	�����=  z
 �J%8��%8.  )0V0T:( *%
�" )1V0T:( ����*;!5_�: ) 0V1T:( =�a *;!5_�: )1V1T:( ����;!5_�: × =�a ;!5_�:  )0M0T:( *%
�" )1M0T:( ��7�R�
 *�R��5>�� ) 0M1T:( ��J��: =�a *;!5_�: )1M1T:( =�a ;!5_�: × ��7�R�
 �R��5>��  )0M0V:( *%
�" )1M0V:( ��7�R�
 *�R��5>�� ) 0M1V:( ����*;!5_�: )1M1V:( ����;!5_�: × ��7�R�
 �R��5>��   (��) 5- �[�08@ ��K���G �#� :"�[5� 89 8��� ��"��
 J�� ^49	I�
 ����49	I�
 � �5@0/�� �/0�	1��   �" -��+ ��	� A	��& S>���  ��1 �M L��9� )\�� �� A�� �( 

�+�� L��9� 
8P0���D  )� ���5�( 

���N% :� 
U�9 V�" �5��9)(�5�  ;��%�� 8%	"  �5��9)(�5�  ���N% V�"  ����% 0/37g 0/31e 3/85 e 9/77e 60/09g 20/37f 10/12f T0V0M0 2/72b 0/82a 7/92 a 16/75a 78/81f 35/75b 12/30e T0V0M1 0/90f 0/61d 5/50 d 15/70b 84/65e 39/05a 17/07a T0V1M0 2/87a 0/70c 7/07 b 16/52a 96/28c 29/67d 15/67b T0V1M1 1/17d 0/70c 4/50 e 15/80b 92/86d 35/87b 13/40d T1V0M0 1/50e 0/74b 6/25 c 13/47c 112/63a 34/07c 17/40a T1V0M1 1/02e 0/69c 5/65 d 12/92d 97/87b 27/82e 14/30c T1V1M0 1/30c 0/75b 7/22 b 13/85c 92/86d 27/65e 16/05b T1V1M1 H�A8������
 �: �� �
 �5�! ����= s�? p���� ��*%	"�J 9�!��J �5�<B LSD �� ]�! ����?� 5% sC�f� �	�����= z
 �J %8��%8.  )0M0V0T:( %
�"* )1M0V0T(: ��7�R�
 *�R��5>�� )0M1V0T:( ����*;!5_�: )1M1V0T:( ����;!5_�: × ��7�R�
 *�R��5>�� )0M0V1T:( =�a ;!5_�: )1M0V1T:( =�a ;!5_�: × ��7�R�
 *�R��5>�� )0M1V1T:( =�a ;!5_�: × ����*;!5_�: )1M1V1T:( =�a ;!5_�: × ����;!5_�: × ��7�R�
 �R��5>��   ���  g���8 ;!%J )%�B ���8 ��� �: =�
����� =�
�5: �EB ����);!5_�: � �5����"�� ���J =�a ;!5_�: �� ����(L�� � �5: ��7�< (�R��5>��) ��Vh� �	�����= �J ]�! *}�J �<� D�f *��5J e�,��� *��5J %-�� � ��>��� � O8�!� %	�"�� }�J ��%�� � ���: ��,- ��5� �!��J �� �� �7���� %
�" �J \��RG� %8���.  g���8 �J \
��� H�� g���8 Nemati Drabandi ) ����>�
 �2014 � (gar hKooze Kaleji  �Ardakani )2017 (\��RG� �: *}�J ]�!  e�,��� ) ��5S 8���J ��5J D�f �<� *��5J.L Melissa officinalis (



 %�& *����� ���� � ������ ��
��� ������� ���	
����34 )���" *6                                                                                                                  931   ��	�8 e) �����-.LMentha spicata (  �V� �� �� �5������� �"��L��  *%8��: L��R� ��J��: .���� ;�J��� ���� *;!5_�: =�at��7� j��Y <� �R��5>�� � ;!5_�: �� oM& �-�	� �5SIJ � ���Mi ;�E��G=�
 �J��>�� p�f � z�U	� %�E5�)%		:=�
 %"� )��� {!5� H�� ���5&5� �  R�8 z
��G oM& � ���: ����J �-�	� ���Mi XS! \��RG� R�	!5�G ��R�� � )��� D�f  e�,��� �5SIJ X&5� � �
�����R
 �<� � }�J ]�! *}�J ��%�� *D�f �<� *��5J �8�� ���� ��J��: �: %" )%
��� ������ �� .%"  =�
����� ��  )%" ����� =�5:%	8�� =�
�5: D�v5E5�J � ����;!5_�: k��J \��RG� e�,��� )���  R�	��)Coriandrum sativum ( ) %"., 2015et alBigonah (. g���8 Miceli-Gutie´rrez  � ) ����>�
2008( ���8 ��� �: ��J��: ����;!5_�: XS! \��RG� ��%�� }�J �� �7���� �J %
�" %" .=�
�5: ��7�< ��%�� }�J �� ��5J �&5�) �A8�GSolanum 

lycopersicum( �� �J�5Y �	�����= \��RG� ) ���Nemati , 2013et al.�� .( ��
��� �E�!�� �: �J =�� �&5�A8�G � )lycopersicum Solanum( `� 8� %8��� )%
��� "% �: R�
��7� ���� �&5�A8�G� �J �D �85� <� w��Q ���5>��R X&5� �RG��\ <��J ��%�� W� �� ��5J �� �����7 �J ����� %
�" ����% )2006 ,et al.Subramanian (. �RG��\ 
%��� ��  \
���Subramanian ) ����>�
 �2006 (�J �5SIJ oM& oB � M���� ��)� �: �� �V� R�
��7� ���5>��R�� W-�? ����)% *�5J ;S78 )��� %"  g���8 �J �: j���� H�� ;�J��� ���� s�Z� �J H�	~�
 .;"�� ;!5_�: ��%�� W� �� ) W���f�! ��5JEchinacea angustifolia( ) ;G�� \��RG�5., 201et al Niya Razavi �� H�	~�
 .( �<� �A�� ������ D�f ;�� }�J  ���d� K5�! ��Vh� ����;!5_�: �� )��� ) ��5�!�Stevia rebaudiana( �� ]�! 1% �	����� ) %"., 2015et alShiadeh Yousefi  .( ����;!5_�: <� j��Y \��RG� ��%Q oM& � oB z
��G ��5�8 ��%�� o5��� �-�	� ���Mi s�Z��� z: �s�Z� �� )��� ������ �S"���J )L.Dracocephalum moldavica ( ��Vh� ��S�� �J �<� �� D�f � ��"�� ) ;!�et Mafakheri ., 2011al=�
�5: ��J��: �A�� ������ �� .( D�v5E5�J � ����;!5_�: k��J \��RG� D�f �<� )���  R�	�� )Coriandrum sativum () %", 2015et al.Bigonah  .( Farzaneh � ����>�
 )2009( ��J� %8��: �: ]���� �MJ=�
 �5d8 )arietinum Cicer( �J �R��5>�� �<� D�f W: �� �J ��R�� 43% ;S78 �J %
�" \��RG� ���. ��8B W�E� H�� e5r5� �� \��RG� �5Y �
���= )%	�: ���� � ��
�
= w��Q �:y %8��: �: �J \��RG� %"� *���� t� � )��� D�f �J ]���� �R��5>�� �5SIJ ��%J��. �� ��<B�\
�= ���A R�8 )��� ���8  �: %"��J��: e�58� �
�5:= EB� � J�v5E5�D Vh��� ���S78 IJ���� �J �<� W: �MJ � �<� ��R
�8�� ��)� ����� )L. Ocimum basilicum) (et  Zarandi Tahami , 2010al. (�  �8��<��)Foeniculum vulgare) (et  Moradi 2009 ,al.( ;"�M�. H�	~�
 ��J��: �R��5>�� �J %�E5� `5��7���
 k��J \��RG� oM& �-�	� *�v����8 �,7G � z�!��� � ��J��: =�
�5: �EB ����);!5_�: � =�a (;!5_�: �J \��RG� ��%Q oM& oB � �!��!� �-�	� ���Mi s�Z��� � z:*s�Z� %�E5� ��5� D����)%		: *%"� \��RG� �5��5
�
= z�U	�)%		: %"� � H�	~�
 \��RG� ;�E��G z7�8������>���
 �� p�f XS! \��RG� ��R�� *��Q �5Y � �<� D�f ���� � %-�� � ��>��� O8�!� ;S78 �J %
�" .%" ����] ��)� �B�H� ).L vulgaris Thymus( �J �� �85� w��Q �R��5>�� intraradices G. � mosseae. G XS! �RG��\ �<� D�f ���� ;S78 �J ����� %
�" %". ��8�g ����j �J ��= ��)� �B�H� i�J �) vulgaris Thymus .L( ���5>��R�� )%" >?��; <� �B �;"� �: �85��
 =�:y )%" �<� D�f ���� �� �� 5/2 �J��J ;S78 �J =�
����� ��i ���R��5>�� \��RG� ) ���., 2014et al Azimi .( Sirrenberg ) ����>�
 �2007L��R� ( %8��: �: �� ��
��� ]���� )%" �J *�R��5>�� H�7:� %�E5� )%" =�� %"� �5J �V�� ���� .jSY "��R�� )., 2010et alSamiran ( �5Y ���� )��� ) ��J5Evulgaris Phaseolus�� ( �5�? ����;!5_�: \��RG�  �A�� ������ �� H�	~�
 .;G�� ��J��: ����;!5_�: k��J \��RG� �	����� ��Q ����  �
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 ��#$% ��& ����	
�" ... )��� ���� D�f �<� �&5� �A8�G)Solanum 

lycopersicum( ) %"., 2014et alAbrishamchi .( Kapoor ) ����>�
 �2004%8��: ���J ( �: ��7�R�
 ���� �8��<�� )Foeniculum vulgare( �J �� �85� <� w��Q=�
 �R��5>�� �u5>�<� �u5>!�J�B VAM \��RG� k��J �5SIJ ��R�� O8�!� � ;�,�: �B �� .�5"Darzi  ����>�
 � )2009L��R� ( %8��: �: ����;!5_�: k��J \��RG� %-�� O8�!� �8��<�� )Mill.Foeniculum vulgare %" ( � �J \��RG� ��%�� ����;!5_�: ��R�� O8�!�  R�8\��RG� ���8  .���Mona ) ����>�
 �2008 �� ( �J �5f ������� ��Vh� ;S�� ����;!5_�: �� \��RG� O8�!� �� )��� �8��<�� )vulgare Foeniculum( ;!� %	�G��. �J �&5� �J �>	�� ��>��� O8�!� ��J�� <� %-�� O8�!� � �<� D�f ��%"�J* H���J�	J �
 �85� \��RG� �� H�� �� ��5� ��%8�5� � 	� �J \��RG� ��>��� O8�!� %�E5�= ����.  �J ��5	�� ��8=���  ��:����5�  ;,���J��: �: �8���%& � 5���R��5>�� `����) ;!5_�: =�a * � (L�� ���� ;!5_�:X&5�  \��RG� �<� *}�J ]�! cf�" %-�� *��5J D�f  ��5J e�,��� *O8�!� ��>��� *O8�!� %
�" �J ;S78 ...� %". �� tQ�� H�� \��RG� ��>��� � =�R&� �B �� ���< )��,�!� �5��� <� ;!5_�: =�a �"�����Mi �-�	� oM& �� t��7� � \��RG� XS! �� � ���� ��J��: � ���R��5>�� ��7�R�
�� ;!5_�:%8�5� �"�8 <� \��RG� ��5� ���Mi %	8�� *�,7G *�v����8 z�!��� � �-�	� ���Mi z:s�Z� � �5&� ;���&=�
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Abstract 
      Eryngium caeruleum M. Bieb. is one of the most important species of Eryngium family in northern Iran, used as a field vegetable. To evaluate the effects of organic fertilizers and mycorrhizal symbiosis on the yield components and the essential oil percentage of Eryngium 
caeruleum, a factorial experiment was conducted in a randomized complete block design with eight treatments and four replications in Sari, in 2014. The experimental treatments included mycorrhizal fungi (Glomus mosseae) at two levels of (0 and 200 spores in a pot), vermicompost at two levels of (0 and 200 g in a pot) and compost tea (vermiwash) at two levels of (0 and 1.5 liters in the specified pots). The traits measured were plant height, number of seeds per plant, 1000-seed weight, plant dry weight, and essential oil content. The results showed that the use of organic fertilizer and mycorrhizal symbiosis significantly improved the quantity and quality of 
Eryngium caeruleum traits. The treatments of organic fertilizer and biological fertilizers had a significant effect on most of the measured traits and increased all of the traits as compared to those of control group. Accordingly, the highest plant height, essential oil percentage, essential oil yield, and flower number were obtained from the simultaneous use of both mycorrhizal, compost tea, and vermicomposting treatment. The dual interaction effects showed that the highest plant dry weight was 23.1g from the application of vermicompost in the absence of compost tea treatment. Our results clearly showed that the simultaneous use of vermicomposting, compost tea, and mycorrhiza through the availability of nutrients increased the yield and improved the quantity and quality of Eryngium caeruleum components.  
Keywords: Endemic vegetable, biofertilizers, volunteer edible plants,vermiwash.  


