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  :8E���� F����8�A<���� 1397     :���A7 :;-� F�����4��A" 1397       � :G��H� F����4��A" 1397    �����        �B�4I	� �!��B  ��JK�:4�! L��M� N	� �=�O � P47 �4? �B ��=��� Q�?� � �,�? )��� ������ �74B�B �7��CR )Matricaria chamomilla L.( �����9R �B��4- ��?>�
 ��O )%" �� SC�T U4�B>�
 V��? �E��W� �� ���X� �������� ���9�! ��A& >9����? 8E��& �� ��! 1389 �B �! ���=� ��&� %����. >�
����� N���9R V��" N	� �=�O �� �! [�! 40* 80 � 120 ������� ��M<� 9� D��] ��M<� ^;?A �B��4	� �4�?�E ��-� � _	� ����� >�4? V��" %
�"* �4? ��6�9 `�6?����7* �4? ��6�9 ��,6E ����B-2* �4? ��6�9 �4,C4!4�B � �4? >��� �B��4	� ��?>�
 ���E .%7�4B ��,- )9�%7�>��� )%" V��" )��%�� �T�! *��-� ��%�� �O�" *���E P�,��� *��4B ��%�� �4����? �� *��4B ��T *�4����? �9� D�O *��4B �9� V� *�� �9� V� *D�O %-�� a7�!� � ��=��� (`C�9���? .�4B _���7 ���7 ��� �? N	� �=�O �B b��� ��,- Q�?� � �,�? �� [�! 1% �	����� .�4B �6���� `�@7����
 ���7 ��� �? >���BR a� 9� 120 ������� ��M<�* ��=��� �� �� �6���� �B %
�" 1/25% N
�? .��� `�����B `�@7��� ��=��� � f�X&� ��=��� 9� ����� >���BR a� 9� 40 ������� ��M<� � ��B��? �4? >��� 8!%B .%�R `�����B %-�� a7�!� )85/0%( � ��=��� a7�!� )32/6 b��4��? �� (���=
 �� ����� �4,C4!4�B � 	�N g!4�� )%
��� %". `�����B %-�� `C�9���? )45/6%( � ��=��� `C�9���? )8/396 b�� �� ���=
( �� N	� g!4�� � �BS���� 9� ����� >�4? `�6?����7 � �4,C4!4�B V-�h %����. �B�4] ��? _���7 ���7 ��� �? �� g���" N	� %�%" �4? ���� � �� g���" N	� i�;� �4? ��6�9 �4,C4!4�B S!�	�`��� ����� >�4? �� %�C4� �74B�B .�4B     ����	�  	
�!": �74B�B )Matricaria chamomilla L.(* N	� *�=�O *a7�!� *`C�9���? �4? ��6�9.    �����  )�jjjj�� �jjjj74B�B �7�jjjj�CR �jjjjB b�jjjj7 �jjjj���   
.L chamomilla Matricaria ��T�
8! �B ��4j	�  �
�j�� ������ �� NMB���
 9� �7������O � ����� �B V=" G4	�� )��,�jj!� �jj��4jj" )2009 .,al et Harbourne.( k�4jjO ������ � 8�;!NMB  )�j�� �B �j74B  l��%j��  �jB ��  )��j� 9� S�?��>�
 86�9���E �4&4� �� V�>�
 �74B�B  8<j67 )��� ���4" �? V��" `m��  �j���  (a7�j!�) �  �j�� �4j	E >�j
 �4&4� ��  �j74B�B  8j!� )2015 Cohen, & Braun.(  _��j�7 ���7 )��� 8!�  �j?  �4C4B�j6�B �  ̀ C�9�j��?  >�Xj&�  ��j-� 
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 )2015 .,al et Kustrin-Agatonovic.( ���&9� >�
��B��? n�W� `�� )��� ����4� �B )��,�!� >��B ����� *S�  *��j@�� 8����R *%�o4����� ��� *)%�� ��� *��%7�  GXj�  ���j�h �  >����jB�7  )��j"� ��jj? )2011 .,al et Pareek.( �� ��9�jjB ������ ����� � ��A& 9� �74B�B �B V=">�
 L��M� �B ��4j	� >���� *p�A�C�%q *i!�r!�%q %q *F,7 �����  ijO9  *)%j�� %q *>��?�B ��
���4" � sE�  �=j�O �  U�j�  �j�  )��,�j!� ���4" )2010 Pormohammadi, & Ebrahimi.(  �� ���� V��4� )%7���9�B ����� �Jt� �B %"� � ��=��� ��
��� ����9 �m�B � �����*� �=�O `����A� V��� N
�? %�C4� B�)��� �� u]�	� D�O � ���7D�O �B���" ��%�R ), 2004et al. Reddy.( �B �&4� �B 8��T4� ����� 9� �I7 ����T� �? �� ���	� D�O � ���7D�O ���T ���� � �4&� ����B pR �� `�� u]�	�* p�M�7� ��
��� ���9�! �B `�� g���" 9� 8��
� )���>� ����4O�B 8!� �? ��9v �R 8"�? ��
��� b���� �B �=�O � ���>� 9��7 �BR i? ��%"�B. N	� �=�O S<! ��AB �%" 8�,�? �O�B 9� �v4W�� ��.�4" %�C4� >���6B 9� 8�C4B���>�
 ������ � a7�!��
 �� ��
��� 8��  ��JK�N	�>�
 ����� ��6�9 � ��6�9��m B�)��� *>�4" �=�O � �����w� %�%" ����h ���T ��%7��� )., 2004et al Reddy.( Safikhani )2005( �� ������� �4O �B >�� )��� ������ 4<"���B G��X� ��?  �?N	� �=�O �� %h 40% 8�E�x ����9 S&4� N
�? P�,��� *��4B �4] � y�� *z�B �4] *)�@7��� ��=��� >�A��%7� �4
�� � ��=��� a7�!� ")% 8<67) �B �� ����� 60% � 100% 8�E�x (����9* ��� %-�� a7�!� �B N��XE� �%" N	� N��XE� � `�����B %-�� a7�!� �� ����� N	� g!4�� )60%( V-�h .%" `�	{ � ���7 �� N���9R
�> 
Pirzad � ����=�
 )2008( �� �74B�B ) Matricaria

L. chamomilla(* Sourestani  �Omidbeigi )2010( �� )��� V� �=�X=� )L. foeniculum Agastache( � 
Rahmani  ����=�
 �)2008( �� )��� ������ ����
��AB )L. officinalis Calendula( X�7 V-�h )%" .8!�   ,�!���) 9� >�
�4? ���� �=� 9� V��4� 8��E4�X��R �� %�C4� ��
��� ������ ��%"�B* B�>�4] �? �� U�O `�q `��K� ������ �-�	� �Hm�*� |��B �4<AB ����O�! *U�O N��XE� >��%A@7 *8B4]� ��=�� )���R>9�! ��6B S!�	� >��B %"� *���� �4<AB k�4O =�X�E �� ������" � >}4C4�B *U�O N��XE� %"� �	�X<!*>� �4<AB ���%�!� � ����h U�O � N��XE� %�C4� �4W�� ��4"� ) Ewulo,

2005 ~2006 .,al et Ahmadian.( )��,�!� 9� sB�	� L��M� >�4? %	7��
 >�
�4? ���� � ��6�9 �� g���" 9��B N	� �=�O ��%7�4� � 	� �B �� �� ������w� �� ��=��� ��
��� �&�4� �B �=�O %74"~ B���4	� ���� Arazmjo � ����=�
 )a2010( �� �!��B �J� N	� �=�O )50* 70 � 90 %-�� 8�E�x (����9 � �! P47 �4? ������" KNP* �4? ���� � 8!4r�? �B f�X&� ��=��� Q�?� � �,�? �74B�B R�7��C ���7 %7��� �? �B N��XE� �%" N	� )50%( )��,�!� 9� �4? ���� �B ��X�� >����B |��B N��XE� ��=��� � f�X&� ��=��� V� )%" 8!�. `�	��
 G��X� %7��? �? N	� �=�O ��X�� )��� D�O *>%�C4� P�,��� ��4B* ��%�� �T�! � ��%�� V� �� B��4] �	��>��� N
�? )���* �� �C�h�? %-�� a7�!� �� N��XE� � `�����B %-�� � ��=��� a7�!� X�7 9� N	� g!4�� V-�h )%"8!�.   
Mashkani Dehghani � ����=�
 )2010( �� �!��B �J� >�
�4? ��6�9 L��M� *`�6?����7) ��4! *^;�����7 �4�M� `6?����7 � *^;�����7��4! (�4,C4!4�B � >�
�4? ��"���� �B ��=��� Q�?� � �,�? �74B�B G��X� %7�4�7 �? >�
����� >�4? B��4] �	��>��� P�,��� *��4B �9� D�O *)��� ��T *�4����? �9� �� *�4����? �9� D�O *�4����? ��=��� a7�!� � `C�9���? �� �� �6���� �B %
�" N��XE� %7���. `�	��
 `����? ��=��� Q�?� � �,�? �4B�� �B %
�" � `�����B �4B�� �B ����� �4,C4!4�B )�4B .8!�  

Jahan � chakiuKo )2003( ���B �?%7� �? �B S�?�� 50% �� ���? �74B�B �� 8�? �4�M� �B ����
��AB � n�W� �4? ���� ����4� g���" �B4��� >��B %�C4� D�7���� �74B�B b�4� �B ��W��!� ��%�� �<!�	� `C�9���? i
��E ��?.   
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�4? ��6�9 *��?�B4�9� b4��B�r!�9R � ^4��!�B �B )��� ������ �7��9�� ���7 ��� �? n�W� >�
�4? ��6�9 �B�4] �	��>��� |��B N��XE� %"� *����� �9� �� � D�O )��� � ��X�� a7�!� �� )��� .%���� _���7 �AB��� �� )��� ������ �74B�B )2010 .,al et Dastborhan*( ��B9��� ������� )L. officinalis Borago( )2005 Shaalan,( � �7��9�� )L. vulgare Foeniculum( )2009 ,al. et Azzaz( G��X� )%" 8!�.   )��,�!� 9� >�
�4? ��6�9 9� `����Jt� )4�">�
 �����%� >��B �,h 8�,�? U�O �� [�! p4��� p46�� � [���� ��
��� �B i6�7������=��>�
 %�,� >X?�O �=� 9� G��>�
 N��XE� %"� � ��=��� ��
��� ��%"�B )2005 Radizah, & Farzana(. `���B�	B �!��B ���E� ��
��� ������ 8��  ��JK�N	� �=�O g���") SC�m (�4�? � 8���%� ��Hw� �	�AB �����q p�	�&���H��7 8!�. n%
 9� b� 7� `�� N���9R �!��B �J�
�> N	� �=�O � ��A{ P47 �4? ��6�9 � R�C �B ���-4WO �4�D�}4C4E � ��=��� �,�? �� )��� ������ �74B�B R�7��C )�4B .8!�     	
��  
�
���  `�� N���9R �� ��! ����9 90-1389 �� ���X� �������� ���9�! ��A& >9����? 8E��& �B �4] ��E��w&�� 57 �&�� � 48 ���T� � y�� ��E��w&�� 28 �&�� � 42 ���T� � P�,��� 710 ��� 9� [�! ���� b� 7� .%" g!4�� ��%7��B �7��C�! ���	� 173 ����*��� g!4�� VT�%h � ��?�%h >��� �7��C�! �R �BS���� 6/17 � 32 �&�� ��7�!���� � 9� ���C ����T� fX& u]�	� b�� � D�O p46�� ��.�4" _���7 V-�h 9� ��X � ����"�� U�O V�� N���9R V<T 9� 8"�? �� ��%& 1 )���R )%" .8!�    )�
* 1- ,�-./� %0�1��  %���2�3 �4�5 6��1� %��7�78�  92�  4�5  ���: 4�5  	�
3  )%��<�2�� �: ���(  pH  ,��  )%(  �?(�  )�2(@ �� A
�!��(  B����C  )�2(@ �� A
�!��(  D�  )%(  ���!  )%(  3E  )%(  30-0  ��4C- �	"  6/1  9/7  8/14  4/36  182  31  28  41    N���9R �B��4- ��?>�
 ��O )%" �� SC�T :�] U4�B>�
 V��? �E��W� �B �! ���=� ��&� .%" >�
����� �=�O �B��4- %
�" �� 40 ������� *��M<� N	� g!4�� �� 80 ������� � N	� %�%" �� 120 ������� ��M<� 9� D��] ��M<� �B��4	� �4�?�E ��-� � _	� P47 �4? V��" %
�" ��%B) n�W� *(�4? �4? ��6�9 *`�6?����7 �4? ��6�9 ��,6E ����B2 )>��h �� >��?�B �4�7�� a7���4��R � ^�74���4! �%��4� � 8���&   910 >��?�B �B ��7�!���S�=�(* �4? �4,C4!4�B ���4�) )���
 �B >��?�B [���� (^4���!�B4�� � �4? >��� )25 `� �� (���=
 �B��4	� �4�?�E ���E �� �I7 ��E�� .%7%"   �� `�� N���9R )9�%7� �
 ��? 3×2 *��� ��-�E `�B ��?�
 i�7 ��� � ��-�E `�B U4�B�
 �� ��� �� �I7 ��E�� .%" 9� �4? `�6?����7 B���4- s��� �B ��X�� 1 ���C �� ���=
 B���4- �HB��� � 4 ���C �� ���=
 �B��4- U�! �� ��h�� �T�! *`�E� ��,6E ����B2 �B ��%��   150 b�� B���4- ����HB � 200 b�� B���4- U�! )���
 �B pR >���BR �� ��h�� �T�! *`�E� �4,C4!4�B X�7 �B ��X�� 267 b��4��? ��4� ���4� � 14 b��4��? �4,C4!4�B �� ���=
 �4�M� �B U�O � `�	��
 �4? �7�4�h ��%&) 2( �B ��X�� 25 `� �� ���=
 )��,�!� %". >��B ��%	<6{ ����B �4? ��6�9 �B �HB 9� ��- �B�� 



952               �$�%&' � %�(�� 	� �
" ... )��,�!� .%" 8"�? �� %	,!� 1389 �B G�� ��!� b� 7� .%" �B�4I	� �����!� *p4��� N��XE� %-�� �7�4&�79 � ��O�4	=� 8"�? �HB�
 �B 8<67 1 �B 2 �B U�O )��   D�) 8�6T �HB � 2 8�6T U�O ()�� �4�M� .%7%" ��-�E `�B L����
 50 ��7�!��� � ��-�E ��4B�
   20 ��7�!��� �� �I7 ��E�� .%" �HB>�
 ��4� )��,�!� 9� )%=�
��� ��
��� ������ ��A,-� ��A� .%"    )�
* 2 - F���� G����' �
" 	��H ��
� ���?���  
I�� A������  
I�� �?(�  
I�� B����C  31/0  6 0/0  22/0    >��B ����� ����� *�=�O 10 9�� %�B 9� �7�4&�79 � �����!� V��? ��
����
 �� [�! U�O ^�!��B ��X�� ��M<� 9� D��] ^;?A* ��� >���BR `���� � �B )��,�!� 9� �4�	? �� h >���BR �� V? )��� b� 7� .%"   �� `�� N���9R ��,- Q�?� V��" P�,��� *��4B ��%�� �O�">�
 ��-� � *���E �9� D�O *��4B ��T ����?*�4 ��%�� �4����? �� *��4B �9� V� D�O  �V� �� � ��=��� �HB � ��,- �,�? V��" %-�� � ��%�� a7�!� � %-�� � ��%�� `C�9���? )9�%7�>��� .%"   B�V�C� ��%���7 ��4B *%"� 8"���B �] �	� ��h�� �B ��-�E �
 ��A{ �� _	� 9�� D���B b� 7� .%" >��B `�� �4I	� 9� �
 ��? ��%�� 10 ��4B �B��4	� �74�7 ����& B���4- �E��W� 9� �4�O g!� �
 ��? �B 8���� �J� ��"�h i�7 ��� 9� �
 n�] p�M�7� � �� �
 8B47 8"���B *V� ��%�� V� �
 10 ��4B G���" � `�@7��� �A7R �B��4	� ��%�� V� �� `�{ �<!��� � `�� ��? �� _	� ��h�� 8"���B ����� 8E�� � P4� � ��%�� V� �� _	� `�{ ��%�� V� �� ��4B 8<J %" � a� 9� 8"���B �
 `�{ �A�� �9� )%" � %�B B��4] ���<] �� >��� ���� � ���! D�O %7%" � a� 9� D� ��,
 �9� D�O >�A�� )� ��4B X�7 `���� .%"   �� ����� ������ ���X�>� >�A�� D�O V-�h 9� �
 ����� � ���=� �B�4] �7���%& �B�4I	� `���� %-�� a7�!� � ��X�� `C�9���? �B )�@����9R V��	� .%" �� )�@����9R a7�!�>��� �B G�� ����� �B pR � �B )��,�!� 9� )�@�!� � 74�? b� 7� � a� 9� �%&>9�! a7�!� �B D�? �;h ��X@
 � )�@�!� >����� %-�� a7�!� `���� .%" ar! a7�!� V-�h 9� 10 b�� V� D�O �� �B CC50 ��X@
 �4�M� )�4�7 � ��X�� pH& `�� �4��� �� �4] �4� 610 ���47�7 �� )�@�!� ���=r!����4�4E �<!��� .%���� �� ����� ��X �V����� >���R �4B�� �B :�] �B )��,�!� 9� b�7>�
��XE� SAS � Excel b� 7� ��� %�� >��B �6���� `�@7����
 9� �4�9R `=7�� �� :4�! 1% � 5% )��,�!� .%"     �����   J�?��� � ��
K� 65�3 %!I� � %���   _���7 ��X � a7����� ���7 ��� �? N	� �=�O  ��JK� �	����>� �B P�,��� ��4B � ��%�� �O�">�
 ��-� � ���E �� )��� ������ �74B�B ���� ��%&) 3(. �B�? >�4] �B N��XE� [�! N	� 9� %
�" �B 120 ������� ��M<� �BS���� P�,��� 74/27%* ��%�� �O�">�
 ��-� 95/18% � ��%�� �O�">�
 ���E 48/27% N
�? 8E�� %&)�� 4(. )��,�!� 9� >�
�4? ��6�9 � �CR �J� �	��>��� �B P�,��� ��4B � ��%�� �O�">�
 ��-� � ���E ��	�"% ��%&) 4( B�>�4] �? `�����B P�,��� 76/50 ��7�!���* ��%�� �O�" ��-� 15 � ���E 5/72 9� ����� �4? ���� V-�h .%" �6���� `�@7��� �J� VB���� ���7 ��� �? ��,- �4?H� B��4] �	��>��� 8��  ��JK� ���T %	�E��* B�>�4] �? `�����B P�,��� �  ��%���O�" ��-� � ���E �� ����� %
�" )40 ������� (��M<� � )��,�!� 9� �4? ���� 8!%B %�R ��%&) 5(.     



      )�
* 3- F���� 6�1M� <������ �$� G�� %0/5 � �
" %��� �: ,�?I ��
� %���:  N:��� ���O�  6*�� 	���'  E������ ,�K:��  J�?���  ��
K� 65�3  %!I� �� 6�
:  ��
K� 65�3  %���  �P@  )
��C�"  ��
K� )
��C�"  �� 6�
:  A�� Q/5  6�
:  ��0!2�  RH ��  ��0!2�  RH Q/5  ��0!2�   �S:  
I��  <����  ��0!2�  <����  
I��  E&�����"  ��0!2�  E&�����"  ���0�  2  510/0  940/0  15/5  12/0  99/4  23/0  40/2  55/2  90/4  00002/0  001/0  00006/0  79/1  G��  2  **9/422  **78/9  **7/715  **34/13  **5/6608  **90/191  **2841417  **125999  **52853  **700/0  **86/4  **93/2  **24214  �P5 a 4  910/0  020/0  22/0  01/0  77/0  30/0  76/44  39/2  52/12  00002/0  001/0  0001/0  83/3  �
"  4  **8/238  **38/150  **4/1489  **63/14  **03/5551  **7/794  **8940384  **377722  **227912  **40/0  **92/17  **86/11  **59299  G�� �� �
"  8  **12/2  **30/0  78 /0  **02/1  **50/53  **82/1  **39077  **3/2245  **2/937  **001/0  **24/0  **80/0  **2/1822  	�P5 b  24  27/0  56/0  56/0  27 0/0  77/2  10/0  86/17  34/2  20/12  40000/0  1600/0  0003/0  43/4  T��U ,����O� (%)  -  12  4/25  5/15  1/11  2/15  2/11  3/1  3/2  3/9  3/10  5/9  1 /4  3/10  * � **: �BS���� �	����� �� [�! 5% � 1%       



 )�
* 4- 6(��7� E������ �$� G�� %0/5 � ��2�� �
" �: W�1*� ��0!2� X2"% � %?�" ���H 6�
:�:  ��2��  J�?��� )%�������(  ��
K� 65�3  %!I� �� 6�
:  ��
K�  65�3 %���  �P@ )
��C�"  )!��%���(  ��
K� )
��C�"  �� 6�
:  A�� Q/5 6�
:  )Y�H(  ��0!2� RH �� )Y�H
!�" �� ���0 (  ��0!2� RH Q/5 )
!�"Y�H �� ���0 (  ��0!2� �S: )
!�"Y�H �� ���0 (  
I�� ����<  )%(  ��0!2� <���� )Y�H
!�" �� ���0 (  
I�� E&�����" )%(  ��0!2� E&�����" )Y�H �� ���0 (  G��                            40 mm a76/48  a40/10  a05/64 a72/15  a52/129 a14/32 a91/3504 a2/723 a65/429 c57/0 b28/4 c3/4 b04/184 80 mm b16/44  b46/9  b93/56 b83/14 b8/111 b5/29 b 16/3121 b93/654  b16/382 a72/0  a78/4  a17/5  a13/247  120 mm c17/38 c44/8 c24/50  c84/13 c64/87 c06/25 c 4/2636  c74/541 c86/311 b67/0 c64/3 b86/4 c9/176  �
"                            
 �3 e76/36  d5 e04/37 e91/12 e64/66 e41/18 e07/1832 e84/361 e52/208 e59/0 e12/2 d01/4  e07/86  E�("����� b85/45 c2/7  d6/55  b54/15  c2/117 d5/23 d91/2855  d21/580 c9/325 c64/0 d72/3 a97/5  b4/222 ,�?(� ����:  d93/41 b05/12 d28/59 d28/14  b35/121  c48/27  c23/2876 c69/617  d52/303  b7/0  c31/4  c91/4  c59/212  �
?&
�
�:  c19/43 c33/7  a91/60 a24/16 d73/111  b01/32  b85/3279  b05/716  b15/404  a75/0  b4/5  b73/5  a62/311 "�
 %��� a76/50  a15 a5/72 c99/14 a13/130 a12/43 a38/4592 a99/923  a37/630 d6/0 a6/5 e25/3 d6/182 `�@7���>�
 >���� n��h U���� 9� ���C >���R �B �@�%=� n;�O� �	��>��� .%7��%7       



  )�
* 5- 6(��7� E������ �$� R:�7�� %0/5 � ��2�� �
" �: W�1*� ��0!2� %2" � %?�" ���H 6�
:�:  ��2��   J�?��� )%�������(  65�3��
K�  �� %!I�6�
:   ��
K� 65�3%���   �P@ )
��C�")!��%���(   ��
K�)
��C�"  6�
: ��   A�� Q/56�
:)Y�H(  �� RH ��0!2�   RH ��0!2�Q/5  �S: ��0!2�   
I������<  (%)  ��0!2�<���� ) �� Y�H
!�"���0 (   
I��E&�����"   (%)   ��0!2�E&�����" )Y�H �� ���0 (  )���0  �� Y�H
!�"(  40 mm 


 �3  gh8/42 i4/5 k73/41 f53/14 j27/82 j2/21 d41/2148 m07/421 k19/246 b51/0 m16/2 k62/3 l19/78 E�("�����  c03/51 F93/7 e47/63 b34/16 c93/139 h44/26 e1/3358 g8/674 f77/386 g57/0 i82/3 e33/5 f56/204  ,�?(�����:  e8/46 c2/13 d8/66 d12/15 b8/144 f7/30 f26/3343 f08/712 g18/357 ef62/0 g43/4 h43/4 g33/196 �
?&
�
�:  d43/48 f07/8 c13/69 a11/17 d13/132 d16/36 d34/3788 d92/825 d74/278 d66/0 d47/5 f11/5 b86/279 %��� �
"  a8/54 a6/15 a13/79 c53/15 a47/148 a22/46 a46/4886 a14/982 a9/675 g56/0 c53/5 n02/3 j27/167 80 mm 
 �3  jk6/37 j5 i67/37 h43/13 k93/67 l66/18 m69/1868 n08/371 l06/212 d66/0 l46/2 i38/4 k75/107 E�("�����  ef21/46 g4/7 h4/55 c51/15 e8/119 i04/24 j69/2868 i34/593 h36/331 c71/0 h23/4 a46/6 c39/273  ,�?(�����:  h97/41 d27/12 g73/58 g15/14 e53/122 g84/27 h4/2942 h14/634 i75/310 b77/0 f93/4 e32/5 d1/262 �
?&
�
�:  g15/42 g4/7 f8/60 b15/16 f8/112 e22/33 g23/3333 e13/7431 e38/421 a85/0 a35/6 b29/6 a21/399 %��� �
"  b52 b27/15 b73/72 de93/14 d33/132 b8/43 b81/4592 b00/933 b24/635 e64/0 b94/5 l42/3 f04/203 120 
mm 
 �3  l93/29 k6/4 m73/31 i79/10 l73/49 m37/15 n14/1482 o4/293 m33/167 f61/0 n78/1 j05/4 m29/72 E�("�����  i33/40 h27/6 j6/48 e8/14 i87/91 k04/20 k97/2340 l50/472 j1/256 d66/0 k10/3 c13/6 h33/190  ,�?(�����:  g71/36 e69/10 i33/52 h6/13 h73/96 i91/23 k04/2343 k87/506 k65/242 c71/0 j58/3 g01/5 i36/179 �
?&
�
�:  j91/36 h53/6 i8/52 c48/15 i26/90 h65/26 i97/13717 j12/579 i67/305 b76/0 g40/4 d81/5 e82/255 %��� �
"  f54/45  c13/14  d7/65  f53/14  g6/109  c36/39  c9/4297  c83/856  c98/579  ef62/0  e35/5  m32/3  i51/177  `�@7���>�
 >���� n��h U���� 9� ���C >���R �B �@�%=� n;�O� �	��>��� %7��%7.    



956                                                                                                                                                                     �$%&' � %�(�� 	� �
" ... ��
K� � �P@ )
��C�"   _���7 N���9R ���7 ��� �? N	� �=�O B��4] �	��>��� ��%�� � ��T �4����? �� 8��  ��JK����T ��� ��%&) 3.( �B �? >�4]�B N��XE� �%" N	� ��%�� � ��T �4����? �BS���� 78/47% � 58/13% N
�? .8E�� �� `�B >�
����� >�4? `�����B  ��JK��B ��%�� �4����?  �� �4? ���� 8"�� � �4? ��,6E ����B �� �<�� >%�B ���T 8E�� )��%& 4.( �6���� `�@7��� �J� VB���� ���7 ��� �? `�� ��,- B��4] �	��>��� 8��  ��JK����T ��E�� 8!� � �B N��XE� �%" N	� �4? ���� `���AB ����� )�4B � `�����B ��%�� �4����? 47/148 9� ����� %
�" � �4? ���� V-�h %" )��%& 5(. �� [�! b�� N	� >�
�4? ��,6E ����B � `�6?����7 ���,� �	��>��� �B ��%�� �4����? %	�"�%7. �6���� `�@7��� �J�
�> VB���� ���7 ��� �? `�����B ��T �4����? 11/17 ������� 9� ����� �4? �4,C4!4�B �� g���" ��%B N	� V-�h %" � �B N��XE� �%" N	� X�7 `���AB ����� �4? ��6�9 �4,C4!4�B �4B ��%&) 5(.    A�� Q/5 � ��0!2� RH �� � RH Q/5  _���7 ��X � a7����� �� ��%& 3 ���7 ��� �? N	� �=�O  ��JK��	��>��� �B �9� *D�O ��=��� V� �� � V� D�O �� )��� ������ �74B�B .���� �6���� `�@7����
 ���7 ��� �? �B N��XE� �%" N	� 9� %
�" �B   120 ������� ��M<� �9� D�O � ��=��� V� �� � V� D�O �BS���� 25/28* 76/24 � 49/33 %-�� N
�? 8E�� ��%&) 4(. >��B �4&4B �%�R *V� )��� 9��7 �B %"� ����� S!�	� � %�C4� b�%7�>�
 V�=��)%	
� �R �� Vh��� L��M� %"� ����� � ����9 .����  ��<C� ��JK� �=�O �B �
 D� 9� >�X&� V�=��)%	
� V� ��%7�4� � 	� �B ���w� �� ��X�� V� >%�C4� .�4"   �6���� `�@7����
 ���7 ��� �? >�
����� >�4? B��4] �	��>��� ��,- �4?H� �� 8��  ��JK����T .%7��� �� `�B >�
����� *>�4? �4? ���� `�����B ���,� �� �B %
�" � ���! >�
����� >�4? 8"��* B�>�4] �? �9� *D�O ��=��� V� �� � ��=��� V� D�O 8<67 �B %
�" �BS���� 30/57* 16/60 � 83/60 %-�� N��XE� 8E�� ��%&) 4.( _���7 �J� VB���� ���7 ��� �? `�����B �9� D�O ��4B )22/46 b��(* ��=��� V� ��   )46/4886 b��4��? �� ���=
( � ��=��� V� D�O )14/982 b��4��? �� ���=
( �� ��
 :4�! N	� )40* 80 � 120 ������� ��M<� 9� D��]( 9� ����� �4? ���� V-�h %" � %�B 9� �R �4B�� �B ��B��? �4? �4,C4!4�B �4B.    ��0!2� �S:   _���7 ���7 ��� �? �B N��XE� �%" N	� �=�O 9� %
�" �B 120 ������� ��M<� ��=��� �HB �B ��X�� 27% N
�? 8E�� ��%&) 4(. �6���� `�@7��� >�
����� >�4? ���7 ��� �? ��B��? >�
�4? ��6�9 � CR� �� �6���� �B ����� %
�" B��4] �	��>��� � 	� �B N��XE� ��=��� �HB .%���� `�����B ��=��� �HB )37/630 b��4��? �� (���=
 9� ����� ��B��? �4? ���� 8!%B %�R ��%&) 4(. uB��� _���7 ��%& �J�
�> VB����* ����� �4? ���� �� b��� :4�! N	� `�����B ��=��� �HB �� 8<67 �B !��� >�
����� >�4? � %
�" 8"�� � �4? �4,C4!4�B �� )�� >%�B ���T 8"�� )��%& 5(. �B �&4� �B �@�6<�
 8<�� � >v�B ��=��� �HB �B ��=��� V� �� �  V�*D�O N��XE� ��=��� �HB �� ����4� �"�7 9� N��XE� ��=��� V� �� �  V�D�O ��4	� ��? ��%&) 6(.     
I�� � ��0!2� <���� � E&�����"   _���7 ��X � a7����� ���7 ��� �? >�
����� >�4? L��M� �B ��,- �,�? �74B�B %-��) � ��=��� a7�!� � (`C�9���? 8<67 �B %
�" �J� �	��>��� %	�"�� )��%& 3(. �!��B �6���� `�@7����
 ���7 ��� �? >�
�4? ��6�9 �4,C4!4�B � ��,6E ����B �BS���� `�����B  ��JK�



 %�& *����� ���� � ������ ��
��� ������� ���	
����34 )���" *6                                                                                                                957  �� �B %-�� a7�!� %	�"��. `�	��
 _���7 �6���� `�@7��� �J�  ��M<� %-�� a7�!� � `C�9����? 8<67 �B %
�" �BS���� 31/26% � 68/11% N��XE� 8E��. ��<C� �B N��XE� �%" N	� �B 120 ������� %-�� a7�!� � `C�9���? )��B�� N
�? �%�� ��? ��%&) 4(. �J�
�> VB���� N	� � >�
����� >�4? �B %-�� a7�!� � `C�9���? �	����� �4B. `�����B %-�� a7�!� 35/6 � %-�� `C�9���? 46/6 �BS���� 9� >�
�4? ��6�9 �4,C4!4�B � `�6?����7 �� [�! b�� N	� V-�h %" )��%& 5(* B�)�;� �=	�� `����? %-�� a7�!� �� [�! b�� N	� 64/0 � [�! b4! N	� 62/0 �4B�� �B �4? ���� �4B �? ���7)%	
� �J� >�
�4? �CR �B N��XE� ��X�� 8B4]� VB�T ^��!� � N
�? �%" N	� ��%"�B. �9�� �? a7�!� � `C�9���? 8�C4B���>�
 ��47�J p46�� ��%74" �? �� �J� N	�>�
 ����� N��XE� ��.%	B�� �6���� `�@7����
 ���7 ��� �? `�����B ��=��� a7�!� 35/6 b��4��? �� ���=
 � ��=��� `C�9���? 21/399 b�� �� ���=
 �� [�! b�� N	� � 9� ����� 4?� ��6�9 �4,C4!4�B V-�h .%"   _���7 �@7��B K�J�� 8<�� >�
�4? ���� � ��6�9 �B ��=��� a7�!� � `C�9���? ��%"�B. �B>�4] �? `�B ��=��� a7�!� �B �=���� V� D�O � ��=��� �HB �@�6<�
 8<�� � �	��>��� �4&� ���� )��%& 6(. `���B�	B N��XE� ��=��� V� D�O � ��=��� �HB �� �����>�
 �4? ����  � 	��B N��XE� ��=��� a7�!� )%" .8!�     ���  �B ��6�9 >9����? )9����S!�	� 9� �=� ��4	� `��� b�I7b�I7 `�X@��& >%�C4� >�
 ��4� _��� >9����? >�
 � ��E�� ���T ��A& [�! �� L��M� b4�� ��WWM�� �&4� >%�C4� b�I7 P47 `�� L��M� ���B� �	��9 �� s�!� ������� .8!� G��6� ��h �� ��%��� ��� ���7 N���9R `�� _���7��<] g���" �� i
 )��,�!� ��4� >�4? >�
����� �? � � i
��  N	� g���"���BQ�? ��,- � �� �74B�B )��� �,�? � � B��	�� �4]8�� >��� %7��� ���T ��JK�.  >�
����� `�B �� �B �� ��JK� `�����B ���� �4? *>�4? �O�" � ��,- >�
 Q�? `�����B ����B ��,6E � �4,C4!4�B ��6�9 �4? � ��B �� ��JK� %7��? ����� �,�? ��,-.    N	� g���" �� ��4B P�,��� �? ��� ���7 u���� `�� _���7 .8E�� N
�? �=�O ��4B P�,��� N
�? N	� g���" ��  �=�O�� �� ��4� N��XE� �B �B >X�	!4�E ��4� k�W�O� N
�? S<! �? 867�� )��� ���4
 NMB �B 8<67 �������� �4] � z�B [�! ��4B P�,��� N
�? � ��7 �� � )�� ��) �4"., 2001et aleevalli Sr.( �7��7 `�C�� 9� �=� >�
 � %"� N
�? � ��7 �� � a7�!}�4� N
�? *pR �4<�?�4�! ��!4��B �
z�B � �T�! �� )��� .8!�
 �B �B �? >�4] �� ��%�� b�%7� )9�%7� *�4�! %"� N
�? `��
 �B � �4" i? ^46�� �J� `�C�� �? 8!� V�C��� �� ��
��� �B �BR��4� z�B ��={4? )9�%7� >�� 9� ��� ��M�� ��
��� P�,��� �� �
 )Ashraf & Foolad, 2007 .( >��h ��6�9 >�
�4? ��B��? >��?�B)�;� ^4��!�B � ��?�B4�9� *b4����r!�9R >�
 8�<�� �B �4��4
 9� �A&4� VB�T ������ %�C4� �B �9� %"� U��� >�
 �B`�6?� P�47� )���`�C�<�& *�
! *�
`���?4�� pH& ��
��E *�
 �Hm �-�	� ���!����� i�6�! G��6� u��] 9� � *>� ���? N��XE����4� � pR pH& � �Hm��*  � 4�7 � %"� 8�� �� ��
��� ��=��� �� ���T ��JK�) %	
�et Dalla Santa 
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Abstract 
   In order to evaluate the effects of water stress and fertilizer on yield and quality of chamomile 
(Marticaia chamomilla L.), a field experiment was conducted based on split plots design with 
three replications in the research farm of Jiroft Jahad-e Agriculture Organization, in 2010. The 
experimental treatments included water stress as main plot in three levels: 40, 80 and 120 mm 
evaporation from the class A evaporation pan, and fertilizer as sub plot in five levels: control, 
nitroxyn, bio-phosphate, biosulfore, and cow fertilizer. The traits measured included the number 
of main stem, number of lateral branches, plant height, number of capitol per plant, capitol 
diameter, plant dry matter, flower fresh and dry weight, essential oil content, and chamazulene 
yield. The results showed that the effects of drought stress on all qualitative and quantitative 
traits were significant (P≤0.01). Means comparison showed that the yield was reduced by 25.1 
% in irrigation after 120 mm evaporation, compared to the control. The highest yield and yield 
components was obtained from irrigation after 40 mm evaporation with application of cow 
fertilizer. The highest values of essential oil percentage (0.85%) and essential oil yield 
(6.32 kg ha-1) were observed in the treatment of moderate stress and biosulfore. In addition, the 
highest chamazulene percentage (6.45%) and chamazulene yield (396.8 kg ha-1) were obtained 
from the nitroxyn and biosulfore fertilizer treatments in the moderate stress condition. 
Generally, the results showed that cow fertilizer in the severe stress and biosulfore in mild stress 
conditions were the best treatments in chamomile production. 
 
Keywords: Chamomile (Marticaia chamomilla L.), drought stress, essential oils, 
chamazulene, biofertilizer. 


