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��� �� ��>N O�! )20* 30* 40 � 50 ��5K �� ���(QK�� � ��RS� �5����"�� F�@�T�& �� �� O�!   �,-) � 100 ��?��=�� �� (���@ �K �9� 9��%�� :� ��,- B�U5@5�V�D � B�U5@5D�� )��� ������ V�	��   )Coriandrum sativum L.( �����:W �� ���V� �������� )�<�8�� ��=� �58 ��5	 K �K��5- X��5�;�D �� Y@�Z G�[ \5�K X��; �D��]� �K �! ���?� �� ��! 1395 =� 8� .%" M
�K_	; M;��� 20 ��5K � F�@�T�& F���`�K ��%�� 9�%� %-�� )��� B�a *)��� ��%�� a�"� �T8�& � ��%�� b�K �� ���8 .��� M;��� 20 ��5K �K 79/220 )F.W 1-g mg( F�����K ��%�� %	Z �� Y7; ��; � ��K��; F�@�T�& d��K _��VD� 7/12 9%-�� 9�5��� %	Z AT78 �K �85�8 %
�" .%" �K _��VD� *M;��� 9�5��� X�D���; a* b � %�e5	����; _
�; AD��. �R� XK���� M;��� 20 ��5K �K )���
 F�@�T�& �K 11/72 )F.W 1-g mg( F�����K � M;��� 05 ��5K �� =%� ��K��; F�@�T�& �K 7/60 )F.W 1-g mg( F����; ��%�� X�D���; a �� ���8 .��� ��?��� �8�� �K 22/686 =��5��; �� ���?
 � %-�� f8�!� �K 327/0% �� ��K��; F�@�T�& F�����K ��%�� �� AT78 �K �85�8 %
�" Y7; .%8��; �� M;��� 20 ��5K F�����K ��%�� ��N Y;�� � �� M;��� 30 ��5K F�����K ��%�� �8�� �� ��N Y;�� A!%K %�W* �@� �:� ��V
*�8�� ��?��� ���>8* ��?��� f8�!� � %-�� f8�!� �� M;��� 50 ��5K F�����K ��%�� .�5K �K�5[ ��; �� M;���9�
 *����K �K �L8 ��%!� ��?��� ���>8 �KX�@� _��VD� ��%�� ��5K �� %h�� O�! _��VD� %K�� �@� 9�V&� 9��?��� _
�; ��.%K��     ���� ���:����� )V�<8��
9 *9V�	!5�D 95��� *%	Z �5��5
 *�
��� i�V&� *��?��� ��?���.    ���	�  V�	�� �
��� *������ ���� � B��@�! :� )��58�a �����N �K =�8 ���� ).L sativum Coriandrum( A!�. F�� )��� ���� 9�Z�!�
 9M; � _�K *)���7�� Y��	� � ��%K \�; A!� �; �
 �Z�! �W �K B� X�F�jW M�a ��.�5"   X��jWF �K��5- ��N Y;�� )�5K �  )5k�� �W  ��k� �  �kK l8� ��: A!�* 95K ):�� �W ���a m5T�� A7�8* �@� �K  �kR� B�a �%" ���7K 5T"5a � ���� ���5"n �K 9�5k[  �k; �� �a�K �
�Jo �K��5	� ����� � M�[)%	
� :� �W )��,�!� ���5" )2016 Fatahi,&  Ghobadi .(V�	kk�� �� Q��	kk- *���Jkko *�����W  *��k"�%>K  �H?k" �  �K�k"58 :�k! 9 )��,�k!� �k
9 �kk8����D ����. �� QK�kk	� pkk��q� ��kkK 9Fkk�� )�kk�� A�kk-�a �K��?��%r* )%	
�; %	Z �5a*  )%k	
�;  �kK�N  �5ka*  F���k� )%kk8��W �5a��kk�D � %kkrs���kkr� )���W )%kk" Akk!� 
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��� �K��5	� \��� �� )%8���:�K ���7Z :� M�7�! %"� ���T[ ���) ��%"�K �; ��RW �W �� ���a�! ���!:�%8� � ���,- �; �� t�T��� �K ��?��� )��� A!� )%
��� )%" A!� )2012 Swathi,.( F�@�T�& :����& �5��5
�
9 �
��� A!� �; _�8 ��>� �� Xh��� %"� � 95�8 )��� �,��i ��.%	; �����D��F� m58 F�@�T�&* 3GA ��%"�K �; �K�5[ ���8 ���	- � �K A�; u��Z `�T�& )Gibberella( �� v��� A�; A!%K ��%�W ) Firouzeh, 2015(. ��@���� 9���: ���8 )��� �; F�@�T�&�
 �K �D�9�
%	� �
��� ���&:� :��K A�7	&* 9���* ����;5	����* X�5[ �%" X��5;5w�
 � �Z�!* ��!5� b�K* X�?�� X� � B���� �a�K :� M�V8W�
9 B���@��%�
 �� ���5@W �8�� vT��� %	�7
* �@� �K�5[ ��; _��VD� %"� ��
��� :� x��[ X�5[ ���; X-�5D ����)�� �Z�!* F���:��K � F����>� �R� F�@�T�&�
 �K���" ��%�W )2008 ,.al te Aal-Abd El n 2002 ,et al.Hays .( �K��5	� ��y� ��K��; ������ ,��q�� :� F�@�T�& �� )��� ����T	" ).L graecum-foenum Trigonella( d��K _��VD� �	����9� �� ��,- *m�,��� �:� �� � B�a* ��%�� �a�" �T8�& � ��?��� ��7�: %���� )2010 ,Singh.( F�	z�
 ��RS� ��K��; 3GA �� _��VD� m�,��� � _��VD� �:� �� � B�a �� )��� m�	�8 ��,�D ).L iperitap Mentha( v!5� Kavina � ����?�
 )2011( � )��� V�	�� v!5� Kahn � Maness )2010( I��V� %")A!�. �� )��� {��5a5�!� ) Lavandula Chaix officinalis( V�8 ��K��; F�@�T�& �K ��%��   300 ����=�� �� ���@ YT! _��VD� ��%�� b�K � �:� �� � B�a b�K %���� ) ,.al et ghdamA Hassanpour 2011.( ��K��; �5����"�� F�@�T�& �� _��VD� 9�5��� *X�D���; _��VD� A7�:)�5� �
��� � ��?��� )��� B�a �
��� � f8�!� �� )��� {��5a5�!� v!5�  Hassanpour ghdamA � ����?�
 )2011(* )��� �	��� ) Artemisia

nnuaa( v!5� farooqi-Abad � ����?�
 )1996*( )��� m�	�8 	
9% )ablinc Pogostemon( v!5� umarkAnil )5200( � )��� V�	�� v!5� Meena � ����?�
 )2006( A!%K .%�W  ������� p��q� ���8 )��� ��
��� �K M;����
9 p��q� :� x��[ �����|� �� ):�%8� � ��%�� =�%8� E!�� ��.%	
� E!�� ��
��� �K M;��� ��%8�5� �K�5[ 9�%� �K���!� "�58�Z ��?��� XK����" G�" )��� .�5" <	
��� �; M;��� �
��� ���|� ��%	;* v��� �
 )��� V�8 �K Y7h �%" *�58 A�,�; � �� {��!� ��5K QK�	� %	8�� sW � ��5� ���Jo ���|� %
�5a ��; )2017 .,al et Villalobos(. M;��� s5��� ��5K �� %h�� O�! M
 �K X��5� ���:9 ���&:� A�-5]a9�
 �
�}9 )���* E���� A"�; � v���" ���KW9 �<�7K ����. �N��� M;��� s5��� ��K9 V�	�� �K�5[ ��; 50 �� 70 ��5K �� QK����� ��-5� )%" A!� )2007 ,Omidbaigi( ��� ������ ~���8 ����,�� A!%K )���W.%8� ~���8 B� ��@��� ���8 ��� �; _��VD� ;���M V�	�� :� 20 �K 60 ��5K �� ���QK�� Y&5� _��VD� ��?��� �8�� %���� �@� ��%�� ��N �� ��5K _
�; AD�� )2012 Moosavi,(. F�	z�
 I��V� )%" A!� �; �� )��� V�	�� �K _��VD� M;��� ��5K �� %h�� *O�! ��%�� ��N � ��%�� �8�� �� ��N �K��5- ��a _
�; �%�� )��; A!� � �� M;����
9 `�K �8���
9 �a�"�
9 ���D �K��5- {��8 )%8��%8� )2002 ,.al et Ayanoglu(.  seneDierch )1996( ���K ��; �; �� ��5- _
�; M;��� ��5K �� *V�	�� )��� :� x��[ �� �� �a�"�
9 &%�% _
�; ��?��� �� ���T& ��%	; .Masood � ����?�
 )2004( ��V�I %8��; �� )��� �8��:�� )ulgarev Foeniculum( �K _��VD� M;��� *�
��� m�,��� )��� _��VD� .AD�� Nakhaei � ����?�
 )2012( F�	z�
 ���8 ��%8� �; �
 %	N _��VD� M;��� :� 10 �K 20 ��5K �� ���QK�� �� �8��:�� d��K _
�; �	����� ��%�� )5�� �� ��N � �:� ��V
�8�� %"* ��� ��,- ��?��� )5�� � ��%�� ��N �� ���QK�� �� �K�5[ �	�����9 _��VD� ���. �� �!��K oghaddamM Nakhzari )2009( �K �9� )��: VT! )yminumc Cuminum( ��RS� M;����
9 25* 50* 100 � 150 ��5K )��: VT! �� 
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�; .AD�� Akbarinia � ����?�
 )2006( � Ebrahimi � ����?�
 )2017( I��V� %8��; �; ��?��� � %-�� f8�!� �� )��� V�	�� �� 9��!�� _��VD� M;��� _��VD� .AD�� F��:��� �K�5L	� X���� G5�! p��q� M;��� �
��� � ��K��; F�@�T�& �K��5	� B� M�L	�)%		; \��� %"� *�
��� ����:W� K �9�� ��,- �?�U5@5�V�D � �?�U5@5D�5� )��� ������ V�	�� =� 8� .%"  
���  ����  ��F ��:W�_ �� ���V� �������� )�<�8�� ��=� �58 ��5	 K �K��5- X��5�;�D �� Y@�Z G�[ \5�K X��; *�D��]� �K �! ���?� �� ��! 1395 =� 8� .%" ���!�>" ��5	 K �K ��� ����D��|& 38 �&�� � 20 ���Z� � �5[ ����D��|& 57 �&�� � 50 ���Z� � �K m�,��� 1210 ��� :� O�! ���� QZ�� )%" .A!� �85�8����K9 :� \�a XTZ :� _���:W �� x�� 30 �8�!�9��� =� 8� %" � ~���8 X-�h :� ��V � \�a �� ��%& 1 )%�W .A!�   A��r� ��5�� sW �  9�5
���	� V�8 �� �5[ ���: _���:W {�!��K ���W �!�	"�5
 )�<�7�� ��5	 K ��   ��%& 2 )%�W .A!�     &��" 1- (�)*+, �-�.�� � ����/�0 1�� 2�., �+��,�	  3��� 1��  4���5�2  )pH(  ���� � 	  (%)1��  (�� 9�  1�� (%)  �:;� 9��< =>" )ppm(  #�5�4� 9��<  =>" )ppm(  �0  (%)  3��5  (%)  ?�  (%)  3�����-��4- �  �5@)�A�/� �� (�4,  =5@ ����! {�  53/8  110/1  109/0  01  331  91  35  28  32/1    &��" 2- ��,	 5��0���� �� ����B4; @���C� )&�5 1395(  ��,  ��,@ 9<��G  2"�@) �4H�5(@��I  ��,@ �J���G  2"�@) �4H�5(@��I  �I�H���  ),���(�4,  ��@����  6  20  5/0  3+K!�@��  13  26  3/1  @�@��  16  31  4/0  ��$  19  32  1/0    �� ��F ��@���  ��RSk�  M;��k�  �
�k�� ��  ��k>N  O�k!   )20* 30* 40 � 50 �kk�5K �� ���(QkkK�� � �5kk����kk"�� �&F�@�T �� �� O�! �,-) � 100 ��?��=�� �� (���@  �kK �9� 9��%�� :� ��,- U5@5�V�D�B �  Bk�U5@5D��  )�k�� ������ V�	�� =� 8� .%" A"�; �JK �� 24 F�����D  )�k� =� 8� .%" �
 ��; 9���� ~	� va  �k!  9�k�� �  ��k-�D p����
9 A�; 30 ��8�!��� .�5K �
�JK �K�5L	� ):��T� �K �a�K 9����K�
 � ��DW �
��� �K  �%k� 01 Z�� �k� �� �5��� 
���;5w�A %!�M 5% A>&  �85,�%kr  ���kZ )��� *%8%" fw!  �k[  �k!  �k�h��  ��5k�KW ��  xk�� 3  �k�   5 ��8�!9��� �� Xa�� 9�
���"  ��k ��  )%k"  �kK  Ak!� A�; %8%". 9���KW  ��k; �k
  �kK  )��,�k!� :�  �5,�k!* :� 
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%�� � X�?�� )5�� K � �&5� �K v���" sW � ���5
 � :��8 )��� �
 3  k�� 5 :�� =� 8� %". ��  �k�h��  ��k>N  *�k��K  9��kK  �K���k!�  �kK M;����
9 ��5� �L8  ��k
���  Bk	�  .%k����  9��kK  ��k��� F�@�T�& V�8 :� ��5� �@�a F�@�T�& Xh )%" ��  �58�k�� �; ��  AkL�o 100  =�k���?�� ��  �k��@  �k�>�  )%k"  �5kK �K��5- �5��� �k"��  �kK 9��  b�kK �k
 �� ��  �k�h�� X��" ��h�� ���* B� ��,
 %�K :� B	�  ���k; �  �k�h�� =�� �K ��-�D �� ��,
 f� :� �5��� �k"�� ���  )��,�k!� %". �� Xh���  �8�k���  �k�h��  �k���� �  XkTZ :�  :�koW �
%�� 9��K �T!��� %-�� �:� B�a *)��� 5  �k�5K :� �
 ��; s�q�8� � ��V�� �:�  �k�  �Tk!���  .%k"  fwk! �kk85�8�kk
 �� 9�kk�� 70 �kk&�� ��8�kk!���kk� �kkK �%kk�   48 A��! B�a � )��K�� F�:5� .%���� f� :�  M�k7�� �:� B�a )��� �K �:�  �k� �  s�kr �W ��  �%k� 100* %-�� �:� B�a )��� {�!��K B� ��5K A!%K .%�W �� F�� ��h�� I���" b�K V�8 :� 10 ��5K =� 8� � F�<8��� 9��K B� ��5K I��V� .%"  9��K _ 	! ��V�� )V�<8�9�
 9V�	!5�D X��" X�D���;9�
 a � b � �
%�e5	����; :� I�� Lichtenthaler )1994( )��,�!� .%"  ��%�� ��
%	Z h��)%		;i� V�8 �K )��,�!� :� I�� Somogyi )1952( ):�%8����� .%" �K F�� �5L	� �%�K� �K )��]�9�
 *���K �5��� ��,@5! f� �D�r� %" � �� �&�� ����h 100 �&�� ��8�!���� ���Z )��� *%8%" fw! �K �85�8�
 �5��� !��% @5�5,7D�%T�B �D�r� ����% � f� :� _q� ���7? l8� �KW %��% )%�W �� �@5@*�
 sJ& �� �5[ �5� 600 ���58�8 v!5� ���5�D���?w!� )%8�5a � AL�o ��
%	Z h��)%		;i� �K )��,�!� :� �	�	� ���%8��!� V;5�� �K Y7h ����=�� �K =�� �:� �� �T!��� %".  9��K ����F ��%�� f8�!�* 100 =�� �JK :� �
 ����� f� :� s��!W �%" �K I�� ����� �K sW �K �%�   3 A��! �K )�<�!� � 85�; f8�!���� 9%". f8�!� X-�h �K B�; ��,@5!%!�M AK5[���:�� ����% � �K :5��F ��%�� f8�!� A!%K .%�W ��?��� f8�!� V�8 :� s���-�h %-�� f8�!� �� ��?��� �JK A!%K .%�W �� Xh��� ����8� ��h�� ����: ��%�� 10 ��5K �K�5[ �D��]� :� �
 ��; s�q�8� � ��,- *m�,��� ��%�� �a�" *�T8�& ��%�� ��N � ��%�� �8�� �� ��N Y;�� I���" � �K 9�	T� B� ��5K I��V� .%" ��%�� ��V
�8�� �K )�<�!� �JK ���" �T!��� � �� A��>8 �:� ��V
�8�� �K 9�:��� ���� �� F�:5� .%" 9��K �T!��� ��?��� *�JK ���! �K��K �� ���QK�� :� A�7Z �8��� ��; �K A���� �R� ��"�h9� A"���K %" � ��V�� �JK {�!��K =��5��; �� ���?
 I��V� .%���� 9��K ��V �X����� )���9�
 A!%K)%�W :� =�89�
��VD� 9���W 9.1 SAS )��,�!� %". 9��K M!� X?"�
 :� =�8��VD� celxE )��,�!� %". F�	z�
 �7���� F�<8��� )����
 �K )��,�!� :� �5�:W XZ�%h ���,� �	����� )LSD( %���� =� 8�.   �����  �L�@ M�� N+� N$ 2$�� ���I  �!��K�
 � ~���8 ��%& ��V � f8�����  ��%&)3( ���8 ��� �; �R� M;��� �� ��5� A,- %-�� �:� B�a )��� �� O�! 1% �	����� �5K � �K _��VD� M;��� %8�� ��
�; �� F�� A,- �5>�� �5K. �K F�� Y���� ��%&) 4( M;��� 20 ��5K �K 47/13% F�����K � M;��� 50 ��5K �K 19/10% F����; %-�� �:� B�a )��� �� ���8 .%8��� F�	z�
 �R� XK���� M;��� �� F�@�T�& ���8 ��� �; �R� M;��� 20 ��5K �� ��K��; F�@�T�& �K 81/13% F�����K � M;��� 50 ��5K �� =%� ��K��; F�@�T�& �K 10% F����; ��V�� �� :� ���@ 9�%� �K �5a ��]�a� %8���   )X?" 1.(    



892                                                                                                                                                                ... ���� �� �� �!�" � #���$ �%�   9-0 1- 2;��O, ��BH��, #���$ � �� �!�" ���� �L�@ M�� N+� 2$�� .��+I �� �@�:45� �� P�� LSD �@ QR5 5%    3:L S�:$�� �@ M�,� 30�@��  ��8�~ A!%K)%�W ���8 ��� �; �R� )��! M;��� � F�@�T�& �K *m�,��� �� O�! 1% �K�5[ 	������9 ��RS���J� �5K ��%&) 3.( �K �; 9�5[�K _��VD� M;��� %8�� ����VD� �� m�,��� ��5K�
 A!%K .%�W F�<8��� )����
 V�8 �q�� ��; �; M;��� 50 ��5K K� 21/71 ��8�!��� F�����K � M;���   20 ��5K �K 19/59 ��8�!��� F����; ��%�� �� ���8 .%8��� F�	z�
 ��K��; F�@�T�& AT78 �K =%� ��K��; �W d��K _��VD� 7/4 9%-�� A,- m�,��� %" ��%&) 4.( �R� XK���� M;��� 50 ��5K �K ���
) ��K��; F�@�T�& �K   25/71 ��8�!��� F���%	�K m�,��� � M;��� 20 ��5K � %�= ��K��; F�@�T�& �K 58/56 ��8�!��� �5;)�F��� m�,��� �� �� F�K Y�;��9�
 9����� F�� _���:W ���8 %8��� X?") 2.(      9-0 2- 2;��O, ��BH��, #���$ � �� �!�" ���� S�:$�� 2$�� ���I�@ .��+I �� �@�:45� �� P�� LSD �@ QR5 5%  13.1a 13.54a 12.5ab 10c13.81a 12.74a 13.41a 10.35bc0246810121416 20 30 40 50 N+� M�� �L�@(%)  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;56.58e 61.03d 62.91bcd 71.17a61.79cd 64.83bc 65.75b 71.25a01020304050607080 20 30 40 502$�� S�:$��)
cm(  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%� F�@�T�& ��K��;



  &��" 3- 2�.C$ AH����� ��BH��,) ((�U��, ���� (�:L N��� ���, � ��N��� ��. ���I .��+I   T!�,(����V$  �@��	 2"�@  (�U��, ��BH��,  �L�@ M��  N+� ���I  S�:$��  @��U$ 2��0  �!H�"  @��U$ W��  9������ a 9������ b ��X��$����  ��<  @��U$ 9I��Y	  �4Z) ([��,  @��U$ 2H�@  �@ �4Z[��,  @�-�/ AH�5�  M�� 2H�@��.�  @�-�/ 2H�@  �@ ��4-�  �L�@ AH�5�  1���  2  1/19  63/51  54/1  62/23  95/0  8/2  *9/4  4/336  291/0  54/0  76763/0  127/0  10193  00006/0  #���$ 3  **7/13  **43/151  **6/149  **9/1614  **1/106  **102/47  sn71/2  **4800  **5/15  **1052  **0316/5  **854/0  **69495 **00433/0  �� �!�" 1  sn44/0 **42/53  **16/28  **1/1980  **47/43  **06/10  sn08/2 **2748  ns041/0  **222  **17/43  sn07/0 **98871  **0017/0  #���$× �� �!�"  3  sn86/0  sn009/7 sn16/1 sn5/14  *2/9  sn73/0  sn18/0 sn198  *819/0  **59/36  **22/3  sn207/0  sn2934 ns00006/0 �R�  14  84/1  57/4  541/1  91/49  4/2  749/0  8263/0  136  244/0  58/5  04896/0  142/0  6502  000029/0  [��] V$�(��� (%)  07/7  32/3  4/6  4/6  3/2  53/3  86/4  53/6  2/6  7/4  4/10  9/5  2/12  6/2  ** ** � sn: �KY���� �	��9��� �� O�! 5%* 1% � =%� �	��9���       



   &��" 4- 2;��O, ��BH��, _�R5 �@�5 #���$ � �� �!�" ���� (�:L N��� ���, � N��� ��.�� ���I .��+I �� QR5 &�/4G� 5%  ��4���  _�R5  ���/�$  �L�@ M�� N+� ���I (%)  S�:$��  )cm(  @��U$ 2��0 �!H�"  @��U$ W��  9������ a )F.W. 1-
g 

m
g

( 9������ b )F.W. 1-
g 

m
g

( ��X��$����  )F.W. 1-
g 

m
g

(  ��<  )F.W. 1-
g 

m
g

(  @��U$ 9I��Y	  �4Z) ([��,  @��U$ 2H�@  �@ �4Z[��,  @�-�/ AH�5�  ) 1-
K

g.ha
(  M�� 2H�@��.�  )g(  @�-�/ 2H�@  �@ ��4-� ) 1-
ha

 
kg

(  �L�@ AH�5�  (%)  #���$  20  a47/13  c19/59  a25  a17/131  a84/70  a74/27  ab20/19  a79/220  a3/7  b17/48  c303/1  b98/5  b5/429  c2861/0 30  a14/13  b93/62  b83/21  b112  b51/67  b16/25  a34/19  b06/171  d2/5  a50/68  b193/2  b23/6  a1/677  b305/0 40  b96/12  b33/64  c50/16  b33/106  c36/62  c43/21  b03/18  b13/158  b8/6  b46  ab450/2  b17/6  a5/773  ab338/0  50 c19/10  a21/71  d14  c50/91  c21/62  d57/23  ab19/18  b53/166  c1/6  c17/37  a562/2 a85/6  a5/774  a3421/0 �� �!�"  0  a30/12  b92/62  b25/18  b17/101  b39/64  a12/25  a98/18  b43/168  a3/6  b92/46  b912/1  a36/6  b20/641  b311/0  100  a58/12  a90/65  a42/20  a33/119  a08/67  b83/23  a40/18  a83/189  a24/6  a53  a340/2 a25/6  a22/686  a327/0  ��%�� 9���� ���h �K��� �� B� O�! 9���W ���Z ���8.%    
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����34 )���" *6                                                                                                                  895  3:L @��U$ 2��0 �!H�" ~���8 X-�h :� ��V � f8����� )��%& 3( ���8 ��� �; �H�a� �	��9��� F�K �R� M;��� � �R� F�@�T�& �5&� A"��. �K F�� *Y���� M;��� 20 ��5K �K 25 �%� � M;��� 50 ��5K �K 14 �%� �	���K � �	��; F�� A,- �� ���8 %8��� ��%&) 4.( F�	z�
 ��K��; F�@�T�& d��K %�@5� 9/11 9%-�� ����K �a�" �T8�& AT78 �K =%� ��K��; �W .%"  ��T@���V�� �����|� �R� M;��� �� F�@�T�& �� A,- �a�" ���D :� 67/26 �%� �� M;��� 20 ��5K �� ��K��; F�@�T�& ��   3/13 �%� �� M;��� 50 ��5K �� =%� ��K��; F�@�T�& ��|�� �5K )X?" 3.(       9-0 3- 2;��O, ��BH��, �$#�� � �� �!�" ���� 2��0 ��� �@ ���I .��+I �� �@�:45� �� P�� LSD �@ QR5 5%    3:L @��U$ W�� �85<8��
 �; ��%& f8����� )����
 ���8 ��� )��%& 3( �R� )��! M;��� � F�@�T�& �K A,- ��%�� b�K )��� ������ V�	�� �� O�! 1% �	����� .%" {�!��K ��%& �7���� F�<8���
� ��%&) 4(* �����|� A,- ��%�� b�K :� 17/131 b�K �� M;��� 20 ��5K �� 5/91 b�K �� M;��� 50 ��5K ��|�� .�5K F�	z�
 ��K��; F�@�T�& �K�5[ 9���W d��K _��VD� 18 9%-�� A,- ��%�� b�K AT78 �K =%� ��K��; �W .%" �K �; 9�5[M;��� 02 ��5K �K )���
 ��K��; F�@�T�& �K 140 b�K F�����K � M;��� 50 ��5K �K =%� ��K��; F�@�T�& �K 81 b�K F����; ��%�� 9�%� �� Y7; %8��; )X?" 4.(   23.3b 20.7c 15.7de 13.3f26.67a 23.0b 17.3d 14.7ef051015202530 20 30 40 50��� 2��0 @��U$  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;



896                                                                                                                                                                ... ���� �� �� �!�" � #���$ �%�   9-0 4- 2;��O, ��BH��, �$#�� � �� �!�" ���� @��U$ W�� �@ ���I .��+I �� �@�:45� �� P�� LSD �@ QR5 5%    ���4`, �.�BH���� �.4�5�4�  9������ a: ��8�~ X-�h :� F�� _���:W ���8 ��� �
 �! ;���Y ����� 9�K A,- X�D���; a �� ��)� V�	�� ��5� _���:W �R� �	��9��� A"�J� )��%& 3.( xK��� ~���8 ��%& �7���� *F�<8��� M;��� 20 ��5K �K 84/70 )F.W. 1-g mg( F�����K � M;��� 50 ��5K �K 21/62 )F.W. 1-g mg( F����; F�� A,- �� ���8 .%8��� F�	z�
 ��K��; F�@�T�& V�8 d��K _��VD� �	����� 1/4 9%-�� 5���9� X�D���; a AT78 �K =%� ��K��; �W "% ��%&) 4(. �R� XK���� M;��� 20 ��5K �� ��K��; F�@�T�& �K 11/72 )F.W. 1-g mg( F�����K � M;��� 05 ��5K �� =%� ��K��; F�@�T�& �K 7/60 )F.W 1-g mg( F����; ��%�� �� ���8 ��� )X?" 5(.      9-0 5- 2;��O, ��BH��, #���$ � �� �!�" ���� �9����� a �@ ���I .��+I �� �@�:45� �� P�� LSD �@ QR5 5%    9������ b: �!��K�
 � ~���8 ��%& ��V � f8����� )��%& 3( ���8 ���  �;�R� )��! M;��� � F�@�T�& �K A,- X�D���; b �� O�! 1% �	����� �5K. �K _��VD� M;��� %8�� ��
�; �� F�� A,- �5>�� .�5K �K �&5� �K ~���8 �7���� 122.3b 102cd 99.3d 81.0e140a 122b 113.3bc 102.0cd020406080100120140160 20 30 40 50W�� @��U$  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;69.6ab 67.71bc 59.5e 60.7e72.11a 67.32bc 65.19cd 63.68d01020304050607080 20 30 40 509������
a )

/F
/W

1-
m

g 
g(  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;
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����34 )���" *6                                                                                                                  897  F�<8��� M;��� 20 ��5K �K 74/27 )F.W 1-g mg( F�����K � M;��� 40 ��5K �K 43/21 )F.W 1-g mg( F����; ��%�� �� ���8 .%8���  ��T@�=%� ��K��; F�@�T�& AT78 �K ��K��; �W ��%�� 9��`�K �� �� F�� A,- ���8 .��� F�	z�
 �����|� �R� XK���� M;��� �� F�@�T�& �� A,- X�D���; b :�   3/28 )F.W 1-g mg( �� M;��� 20 ��5K �� =%� ��K��; F�@�T�& �� 03/23 )F.W 1-g mg( �� M;��� 50 ��5K �� ��K��; F�@�T�& ���|� �5K X?") 6(.     9-0 6- 2;��O, ��BH��, #���$ � �� �!�" ���� �9����� b �@ ���I .��+I �� �@�:45� �� P�� LSD �@ QR5 5%   ��X��$����: X���� )����
9 ��%& ��V � f8����� =%� �	��9��� 9�5��� %�e5	����; �� �� Y�;��9�
 9����� �h��[ )%" �� F�� _���:W ���8 ��� ��%&) 3.( �K F�� ��h �����|� 9�%� F�K �R� XK���� F�� A,- :� 78/19 )F.W 1-g mg( �� M;��� 30 ��5K �� =%� ��K��; F�@�T�& �� 13/18 F.W) 1-g (mg �� M;��� 50 ��5K �� ��K��; F�@�T�& ���|� �5K )X?" 7.(      9-0 7- 2;��O, ��BH��, #���$ � �� �!�" ���� ��X��$���� �@ ���I .��+I �� �@�:45� �� P�� LSD �@ QR5 5%    28.3a 26.31b 21.8de 24.1c27.18ab 24.01c 21.09e 23.03cd051015202530 20 30 40 509������
b )

F/
W

1-
m

g 
g(  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;19.6ab 19.78a 18.3abc 18.3abc18.78abc 18.89abc 17.78c 18.13bc16.517.017.518.018.519.019.520.0 20 30 40 50��X��$����)

F/
W

1-
m

g 
g(  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;



898                                                                                                                                                                ... ���� �� �� �!�" � #���$ �%� ��4`,� ��<  �R� )��! M;��� � F�@�T�& �K 9�5��� %	Z �� O�! 1% 9���W �	����� �5K ��%&) 3.( �K �; 9�5[�K _��VD� M;��� %8�� ��
�; �� F�� A,- Y7; .%" ��%& �7���� F�<8����
 ���8 ��� �; M;���20 ��5K �K 79/220   )F.W 1-g mg( F�����K � M;��� 40 ��5K �K 13/158   )F.W. 1-g mg( F����; ������ %	Z �� �K �5a ��]�a� %8��� ��%&) 4(. :� �5!� ��K��; F�@�T�& �K��5- 9���W d��K _��VD� 5����9 %	Z AT78 �K =%� ��K��; �W %". F�	z�
 �����|� ��V�� %	Z :� 89/233 )F.W 1-g mg( �� M;��� 20 ��5K �� ��K��; F�@�T�& �� 5/161 )F.W 1-g mg( �� M;��� 50 ��5K �� =%� ��K��; F�@�T�& ��|�� �5K )X?" 8.(      9-0 8- 2;��O, ��BH��, #���$ � �� �!�" ���� ���O, ��< �@ ���I .��+I �� �@�:45� �� P�� LSD �@ QR5 5%   ��."� @�-�/ � @�-�/  @��U$ 9I��Y	 �4Z) [��,( �@ 2$��: �85<8��
 �; ��%& f8����� )����
 ) ��%&3 (���8 ��� �R� )��! M;��� �K ��%�� ��NY;�� �� O�! 1% �	����� %". �K F�� {�!� M;��� 20 ��5K �K 3/7 �%� F�����K ��%�� F�� A,- �� ���8 ��� ��%&) 4(. F�	z�
 �� M
�K_	; �R� M;��� �� F�@�T�& V�8 ����� 20 ��5K �K )���
 F�@�T�& �K 7/7 �%� F�����K ��%�� �	����� F�� A,- �� �K �5a ��]�a� ��� X?") 9.(    :[��,�4Z �@ 2H�@ @��U$  ���,� 9����� Y�;�� �! �
 �	�� O�! �� �� 9���1%  ���8 ��N �� �8�� ��%�� A,- ��  ��%&) %8���3 M;��� .(30  �K ��5K5/68  � F�����K �%�  M;���50  �K ��5K17/37  Y7; �� A,- F�� F����; �%�  ��%&) %8��;4�5��� ��K��; F�	z�
 .( d��K F�@�T�& �"�� �K AT78 A,- F�� _��VD�  �R� ��5� �� .%" �W ��K��; =%�  M;��� V�8 XK����30  �K F�@�T�& )���
 �K ��5K74  �%�  M;��� � F�����K50  �K F�@�T�& ��K��; =%� �� ��5K3/32  X?") %8��; Y7; �� A,- F�� ��%�� F����; �%�10.(   207.7b 153.4de 151.1e 161.5de233.89a 188.7bc 165.1de 171.6ed050100150200250 20 30 40 50��< ���O,)
F/

W
 

1-
m

g 
g(  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;
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����34 )���" *6                                                                                                                  899    9-0 9- 2;��O, ��BH��, �$#�� � �� �!�" ���� @��U$ �4Z[��, �@ ���I .��+I �� �@�:45� �� P�� LSD �@ QR5 5%      9-0 10- 2;��O, ��BH��, #���$ �  �!�"�� ���� @��U$ 2H�@ �@ �4Z ���I .��+I �� �@�:45� �� P�� LSD �@ QR5 5%    M�� 2H�@��.�: �>	� �R� )��! M;��� ���,� �	��9��� �� �� A,- �:� ��V
�8�� ���8 ��� ��%&) 3(* �K F�� Y���� �; M;��� 50 ��5K �K 85/6 =�� F�����K F�� ��%�� � M;��� 20 ��5K �K 98/5 =�� F����; F�� A,- �� ���8 %8��� ��%&) 4.( F�	z�
 �R� M;��� 50 ��5K �� ��K��; F�@�T�& �K 9/6 =�� F�����K � M;��� 20 ��5K �K =%� ��K��; F�@�T�& �K 93/5 =�� F����; ��%�� F�� A,- �� ���8 %8��� )X?" 11.(    :2H�@ @�-�/ ���8 f8����� ��V � ��%& ~���8)%	
� �	�� �5K A,- F�� �K F�@�T�& )��! �R� � M;��� )��! �R� 9��� ��%&)3 M;��� .(50  �K ��5K5/774  ���?
 �� =��5��;  M;��� � F�����K20  �K ��5K5/429  F����; ���?
 �� =��5��;  ��%&) %8��� ���8 �� A,- F��4 F�@�T�& ��K��; F�	z�
 .(��; =%� �K AT78 A,- F�� _��VD� d��K M;��� .%" �W ��K50  �K F�@�T�& ��K��; �� ��5K8/793  F�����K ���?
 �� =��5��;  M;��� �20  �K F�@�T�& ��K��; =%� �� ��5K6/404  �� =��5��; X?") %8��� ���8 �� ���>8 ��?��� ��%�� F����; ���?
12.(  7.0b 5.3c 6.3b 6.3b7.7a 5.0d 6.7ab 5.3c0.0002.0004.0006.0008.00010.000 20 30 40 50[��, �4Z @��U$  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;47.3c 63b 45cd 32.3e49c 74a 47c 42d01020304050607080 20 30 40 50�4Z �@ 2H�@ @��U$  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;
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 �! Y�;�� 9����� ���,�  �k	��9��� �� �� O�! 1% �� A,- ��?��� f8�!� ���8 %8��� ) ��%k& 3.(  M;��k� 50 ��5K �K 562/2 =��5��; �� ���?
 F�����K � M;��� 20  �k�5K  �kK 303/1 =��5��; �� ���?
  F��k��;  Fk��  A,k- ��  Yk7;  %k8��;   ��%&) 4.( F�	z�
 ��K��; �5����"�� F�@�T�& d��K _��VD� F�� A,- AT78 �K =%� ��K��; �W .%" �� ��5� �R�  XkK����  Vk�8  M;��k�   50 ��5K �K )���
 F�@�T�& �K 794/2 =��5��; �� ���?
  F���k��K � M;��� 20 ��5K �� =%� ��K��; F�@�T�& �K 1/117 =��5��; �� ���?
 F����; ��%�� F�� A,- �� Y7; %8��; X?") 31.(  �L�@ AH�5�: �85<8��
 �; ��%&  ��V �f8����� )����
 ���8 ��� )��%& 3( �R� )��! M;��� � F�@�T�& �K %-�� f8�!� V�	�� �� O�! 1% �	����� %". M;���   50 ��5K F�����K %-�� � M;��� 20 ��5K F����; %-�� f8�!� �� ���8 ��� *F�	z�
 ��K��; F�@�T�& AT78 �K =%� ��K��; �W d��K _��VD� %-�� f8�!� .%" M;��� 50 ��5K �� ��K��; F�@�T�& �K 35/0% F�����K � M;��� 20 ��5K �� =%� ��K��; F�@�T�& �K 27/0% F����; ��%�� 9�%� F�� A,- �� Y7; %8��; X?") 14.(  6.0b 6.07b 6.5ab 6.9a5.93b 6.37ab 5.87b 6.83a012345678 20 30 40 502H�@��.� M��)
g (  #���$) T��,�4, �@ 2$��( F�@�T�& ��K��; =%�   F�@�T�& ��K��;404.636c 629.720b 775.138a 755.333ab454.493c 724.527ab 772.053a 793.806a0100200300400500600700800900 20 30 40 502H�@ @�-�/)1-

K
g 

H
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�K_	; M;��� 20 ��5K � F�@�T�& F���`�K ��%�� 9�%� %-�� )��� B�a �� Y7; .��; F�	z�
 ~���8 ���8 ��� M;��� 20 ��5K �� QK����� F�����K %-�� �:� B�a B� ��5K )��� �� �K �5a ��]�a� ��� � �K _��VD� M;���* ����V F�� �a�" _
�; AD�� �; F�� xK��� �K ~���8 ���! ������ �5K )2012 ,.al te Akhani n 2007 ,.al te Rasam(. �F�@� ��RS� _��VD� M;��� A���& *�
��� _��VD� AK�Z� F�K ��5K�
9 ��� � A!� � �K��:�5� �W _
�; AD���� �58 *%�"�5a O�! *b�K )��� B�a � %"� �5&5K %
�5a %�W. AK�Z� F�K ��5K�
9 ��� � �K�5L	� Y7; 9�
�5�;�D ����h ���&:� *�58 *AK5[� �-�	� ���Jo 1.117d 1.886c 2.336b 2/331b1.491cd 2.521ab 2.566ab 2.794a0.0000.5001.0001.5002.0002.5003.000 20 30 40 50@�-�/AH�5�)1-
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�5a %" ), 2017et al. Villalobos(. ��K��; F�@�T�& �� F�� _���:W d��K %" %-�� )��� B�a )��� _��VD� %K��. F�@�T�& :� B�5! �K b�VK ���; �5�!�
 �KX�@� �R� �W �K )��5�� �@5�! � :� 95! �<�� �K _��VD� M�7�� �@5�! �KX�@� �R� �K V�	! :5T���*= :�V�@�= � �?T" ��!H��%8W d��K _��VD� %"� �5�! )%" � F�� �K� 	� X�5[ �%" � %"� ����K ����)���
9 �Z�! � �K��T8� �W _��VD� �:� �� � B�a =�%8� �
��� ������ )2015 Firouzeh,(. F�	N � ���8 v!5� Reda � ����?�
 )2007( �K 9�� )��� .L vulgaris Thymus* Aal-lE Abd � ����?�
 )2008( �K 9�� )��� Y�!�	��: � ehuzFiro )2015( �K �9� )��� ):�� ).L ortensish rejauSat( I��V� )%" A!� �; ���8 ��%
� ��K��; %�!� B�@�T�& �:� �� � B�a X; )��� � =�%8��
9 p��q� �W �� _��VD� ��%
�. �R� M;��� 50 ��5K �� ���QK�� � ��K��; F�@�T�& F�����K ��%�� �� :� ���@ 9�%� �� A,- m�,��� ���8 ���. �K F�� Y���� m�,��� ��
��� �� M;��� 50 ��5K F���`�K ��%�� �5K � �K _
�; M;���* m�,��� _
�; .AD�� xT[ I��V�9�
 Masood � ����?�
 )2004( �� )��� �8��:�� � tuOk � muYidiri ) 2005( �� )��� V�	��* �K _��VD� M;��� �
��� m�,��� )��� _��VD� AD�� �; �K ~���8 F�� _���:W A�K��� ����. F�"�� ���8�5� `�K �� AK�Z� 9��K sJ& � AD���� �58 %�"�5a �K �5L	� %"� � Xy�%�@5� �� ������&� �
��� M>� .A!�  ��T@��8�
��� �; %	8�5�8 �58 �D�; sJ& %		;* %"� �>8W pZ5�� )%" � �� ��.%8��� �85<	�� �K �L8 ��%!� �; ��
��� �� M;����
9 9`�K �
��� 9��K sJ& �58 ����K *%�"�5a ������|� �� 9����� �5a =� 8� ��%	
� �; �?� :� F�� �|����� _��VD� m�,��� ��%"�K ) ,.al te Kochaki 2003.( ~���8 F�� _
��� V�8 ���8 ���  �;F�@�T�& YT! _��VD� m�,��� 
����� ��5� _���:W %����. F�@�T�& :� x��[ _��VD� M�7���@5�! � B���� %"� ����)���
 YT! _��VD� m�,��� )��� ��.���� athiwS )2012( V�8 ��RS� �5����"�� F�@�T�& �� �� _��VD� m�,��� )��� V�	�� I��V� .��;   ����� M;��� 20 ��5K � 9�w!� F�@�T�& YT! %�@5� ����K b�K � �a�" �T8�& .%" F�	z�
 _��VD� �� ��%�� �a�" �T8�& � ��%�� b�K �� M;��� 20 ��5K )%
��� %���� � �K _��VD� M;��� %8�� ��
�; �� F�� ��,- �5>�� �5K. �K _��VD� M;��� � �K��T8� �W AK�Z� F�K ��
��� ��� �* ��V�� %"� � _��: _
�; ��%K�� �  :���V�� %�@5� *b�K �a�" �T8�& � �8�5& ;��!� ��5"� )1993 Weiner,(. ��%�� b�K �; �� A���h O�! )%		;V�	!5�D )��� �� X��" ���5" � ��%�� �a�" �T8�& �K�5[ M���7� �K �9� ��V�� �58 *��D���� �%" V�	!5�D � ��V�� )���9:�! ��RS� �����J� � �KX�@� �W ���! �V&� 9��?��� �K �%" A�� ��RS� M;��� ��5K ��%"�K � �K _��VD� *M;��� K�X�@� %�%�� AK�Z� F�K ��5K�
 ��K 9Y7; *�58 sW � ��5� ���Jo �� E!�� �K M
�K_	; ��	<�!�
9 �8���K � �8��� �� )��� B� A@�h �5a �?	� ��,�� )���D� )2017, et al. Villalobos( � )��� :� x��[ M; ���; ��%�� �a�"�
 9�T8�& �K �5T�; QK�	� ��K��� ��%	; �; F��  �����%8�5� X�@� ��-� 9��K M; �%" ��%�� b�K � �a�"�
9 �T8�& �� M;����
9 `�K %"�K. ~���8 �!��K andivBerima � ����?�
 )2011( �� 9����
��>K V�8 ���8)%	
� _
�; ��%�� �a�" �T8�& � b�K A�� ��RS� _��VD� M;��� �5K. :� �5!� ~���8  F��_
��� ���8 ��� �; ��%�� b�K � �a�" �T8�& �� �R� �
������ �K F�@�T�& _��VD� .AD�� douMahm )1995( �� ��@��� �R� �5��5
 F�@�T�& �K 9�� )��� ����� ).L basilicum Ocimum( ���8 ��� �; F�@�T�& �K _��VD� ��%�� � O�! b�K )��� V�8 ���R A!� �; F�� �K A�� ���D ���; M�7��� ���>�8� \58 �Z�! � B���� ����K �5�!�
 �K M�7�� � X�5[ *�%" _��VD� V�	!5�K B��%8��
 � Y�;��9�
 M>� �@5�! ���&:� F�6�����
 � ���%�
5K�;�
 A!� � F�� ��� � 	� �K _��VD� :�oW =5���5���� ���K � �� ����� �� �� b�K ����K %
�5a %".  
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��� �	��9��� �R� M;��� �K X�D���; a � X�D���; b �� ���8 ��� �; �� M;��� 20 ��5K �� ���QK�� F�����K ��%�� �5K �@� �R� M;��� �K ��V�� %�e5	����; �	����� %�8. F�	z�
 �K %8�� ����VD� M;���* ��V�� F�� )V�<8��
 _
�; .AD�� A!H����; ���a�! ��-� V�	!5�D A!� � :� �5!� V�	!5�D �� t�T��� M���7� �K ���a�! A!H����; ��.%"�K _
�; �� ��%�� A!H����; � �8��� � 	� �K _
�; )V�<8��
9 9V�	!5�D ������ �:�� AK�Z� �� sJ& �58 �; B� �5�;�D ��-� �� V�	! X�D���; s57�� ���5" � �� AK�Z� �� sJ& �-�	� ���Jo ���&:� M�V�	� �; �]	� ��-� � 9V;�� �� ����a�! �5�5?@ X�D���; �K���" ��%�W �� M;����
9 `�K ����K )%�� ���5"n :� F���� �KX�@� AK�Z� �� �� )%" V�	! �5�5?@ X�D���; �� �>8W A�� ��RS� ���Z ��D�� � _
�; ��%K�� � %���� �W _
�; ��V�� V�	!5�D* ��V�� )���9:�! � %"� � 5�8 ��%"�K )2014 ,.al et Antonietta( �; ��  F�� _
��� �� M;����
9 `�K �5>�� .�5K ��K��; �5����"�� F�@�T�& �� �R� ���,�� �K �9� )V�<8��
9 9V�	!5�D A"�J�* �K9�5[ �; ��K��; F�@�T�& d��K _��VD� X�D���; a* ��;�%�e5	� � _
�; X�D���; b .%" �85<	�� �K �L8 ��%!� �; _��VD� �� B� )V�<8� 9V�	!5�D YT! _
�; )V�<8� �<�� ��5".� Boaedman )1977( ���K �;� �; _��VD� M;��� X�D���; �� A!H����; �K X���� M;��� ���! )V�<8��
9 9V�	!5�D b�K %	8�� X�D5�8�V� � F����; )���
 .A!� ��
��� ):�� )2015 ,ehouzFir( � V�	��   )2012 ,athiSw( ����� )%" �K F�@�T�& V�8 ������ 9��`�K :� X�D���; �� �� _���:W�
9 =� 8� )%" ���8 .%8��� F�� �R� ����VD� ��%8�5� �KX�@� ��RS� F�@�T�& �K _��VD� O�! *)%		;V�	!5�D _��VD� A�D�} *9V�	!5�D ��V�� )���9:�! � �� � ��8 �W �SF�� � _��VD� _��)��� � ���7K5!9 =:` 9��K V�	! F�� �5�5?@ � B���� �N�
 ����K ��7� 9V�	!5�K F�� �8�%<8� 9V�	!5�D .%"�K ~���8 ���8 ��� �; M;��� M; �
��� � ��]� F�@�T�& �
 B� �K ���>	� ��%8�5� �K _��VD� ��V�� %	Z ���R %	"�K. M;��� �
��� �K �9� 9����� *)��� ��%�� b�K* %8�� %"� � 5�8 � %�@5� ���%�
5K�;�
 ��RS� ��.���J� �K _��VD� M;��� �
��� � m��" AK�Z� �� sJ& 9�
�5�;�D ����h ���&:� *�58 AK5[� � �-�	� ���Jo V�	! ���a�! A!H����; � e5;H���%�
 X�q� )%" � �K��T8� �W 9�5��� X�D���; �� %h�� O�! b�K V�8 _
�; ��%K�� � F�@�� E!�� �K _
�; A�D�} *9V�	!5�D Y�!W M�7�! ����o � �%	;5������� A!� �; �� m5� � ��
 X��5� d��K _
�; )���9:�! � %�@5� ���%�
5K�; �� ��
��� ���5" )2017 ,.al et Ren( � �K F�� ��5- _
�; %	Z �� E!�� �K _��VD� M;��� �� F�� _���:W XK�Z ��&5� .A!� :� ��5! b�K�
 �; �KX�@� A!H����;�
���� =�%8� 9V�	!5�D � )%		;%�@5� %	Z �� )��� �Ks�7h ��%	�W �K _��VD� M;��� :� ��"��%�� ��!�; )%" � F�� �5a ��%8�5� X�@� ��?�� �� _
�; %8�� %�@5� ���%�
5K�; � %	Z �� )��� .%"�K ~���8 F�	z�
 ���8 ��� ��K��; F�@�T�& d��K _��VD� 5����9 %	Z AT78 �K =%� ��K��; �W .%" F�@�T�& :� B�5! �K _��VD� O�! b�K � O�! )%		;V�	!5�D � :� 95! �<�� �K _��VD� sJ& � A��%
 sW � ��5� �8%�� v!5� ���� � F�	z�
 B���� V�	!5�D ��%8�5� �� `�K ���K ��V�� V�	!5�D � V�	! %	Z �� ��
��� ���R � %�W��; %"�K.  ��T@�_��VD� 5����9 %	Z �5��� �K �R� ��K��; F�@�T�& v!5� ehuzFiro )2015(  �K 9�� )��� ):�� � F�	z�
 v!5� amotoiyM � ����?�
 )2000( 9�� �K �5q8 �<8�D M
 I��V� )%" .A!�  M
�K_	; F�@�T�& � M;��� 9�� �K ��%�� ��NY;�� � ��%�� �8�� �� ��NY;�� ��RS���J� .�5K )��,�!� :� F�@�T�& �K��5	� M�L	�	;)%	 %"� �� M;��� 20 ��5K �� ���QK�� F�����K ��RS� �� �� _��VD� ��%�� ��N �� )��� V�	�� .A"�� �� t�T��� �K �R� XK���� M;��� �� F�@�T�& �K A,- ��%�� �8�� �� *��N ����� 30 ��5K �K )���
 F�@�T�& F�����K ��%�� �8�� �� ��N �� �K �5a ��]�a� ��� � �� ����� �!��K �R� XK���� M;��� �� F�@�T�& �K ��%�� �8�� �� ��5K �� ����� 20 � 30 ��5K �� 100 =����?�� @�T�&F� F�����K ��%�� �� ���8 .��� _��VD� ��%�� ��
��� �� M;���9�
 40 � 
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9 *����K F?�� A!� ��?��� ���>8 �KX�@� _��VD� ��%�� )��� _��VD� %K�� �@� 9�V&� 9��?��� _
�; ��K��% )3199 ,Weiner( �; F�� m5r5� xK��� �K ~���8 F�� _
��� A!�. M; �%" 9�V&� 9��?��� �� �R� _��VD� M;��� �
��� v!5� Akbarinia � ����?�
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Study of plant density and gibberellin on some morphological and physiological traits 

and essential oil content of coriander (Coriandrum sativum L.) 
 

P. Arvin1* and R. Firouzeh2  1*- Corresponding author, Department of Agriculture, Payame Noor University, Tehran, Iran     E-mail: Pooya.arvin@gmail.com 2- Department of Agriculture, Payame Noor University, Tehran, Iran  Received: April 2018         Revised: August 2018   Accepted: August 2018  
Abstract      An experiment was conducted to evaluate the effects of plant densities (20, 30, 40, and 50 plants per square meter) and foliar application of gibberellin in two levels (0 and 100 Μg L-1) on some of the physiological and morphological traits of coriander (Coriandrum sativum L.). The experiment, carried out in the research farm of Bojnourd Payame Noor University in 2016, was based on a Randomized Complete Blocks (RCB) with three replications. The effects of 20-plant density with gibberellin spray showed the highest plant dry matter percentage as well as the highest number of lateral branches and leaves. The application of gibberellin increased the sugar content by 12.7% in comparison to the control sample; additionally, the highest sugar content (220.79 mg.g-1 F.W) was obtained in the 20-plant density. By increasing the plant density, the content of chlorophyll a, b, and carotenoids decreased. The interaction effect of the 20-plant density ×gibberellin with 72.11 mg.g-1 F.W caused the highest content of chlorophyll a, while the lowest content was recorded for the 50-plant density ×control with 60.7 mg.g-1F.W. The application of gibberellin caused superiority in both seed yield (686.22 Kg.ha-1) and essential oil (0.327%) compared to the control sample. The highest number of compound umbrella and the highest number of seeds per compound umbrella were obtained in the 20 and 30- plant densities, respectively. However, the 1000-seed weight, ultimate yield, oil yield, and essential oil percentage were the highest in the 50-plant density. In general, in higher densities, the ultimate yield seems to increase due to the increased number of plant per unit area, but the yield components are reduced.  
Keywords: Photosynthetic pigments, soluble sugar content, plant hormone, yield component, yield    


