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� �% ���� ���
 1�
 ���� �%1400 05�6 (  �)7��� �,8�� (% �� �/+� �
 0Ranunculus 

marginatus 0 R. muricatus(  R. sceleratus 9:; #�(�!*+����� ��%�,� ( �% &�' ( )<�)/�#�$  &� 0=�� 0�6�
 0�>��

 ��)/�  +!� ()? #�!�)/ %�% #���� &!�@" ( ��AB" .�� #�$�� 0 )�� �
%��AB" C(�  ( D����,��
� #�$�!7/�!E 

12 "!��:  �+��� ��  %�G	
� ��LSD  <�B/��� H��	/ .)?� 0 )�� �
%�
 &��,	� �I�/�� �,8��×�/+�× .� �$ #��� �� <�)/�

 ���	/� D!��" �/�)!
������ 1�:	K� L8
 �% #)p<0.05( ��O��
��,� .%�% ��>/ ��% �>/ �$��:!" E!7/�!�� %�% 0 ��!>!�

) )!*+����� ��%�,�900/48 0190/46  (490/45 ��!� �� <��(��!�) &�' ( (�	!�543/23 0153/23  (730/22 ��!� <��

�/+� �
 �$ �% 0 +!� ( &� <�)/� �% ���" 0(�	!� ��0 �,8�� �% W,' ) )!*+�������%�,� ��!:� .�?�% %+;(  �)7���537/6 0
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297/3 ��!��,8�� (% �$ �% ( �/+� �
 �$ �% 0�6�
 <�)/� �% ���" 0(�	!� �� <�� ��  �)7��� ( 5�6 .)�� �
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1 .�����   

"����  �! (Rununculaceae)  &��?43  �X��," ( Y�;2346  �� �
� �/+� %()K600  �% .)/��% ��O" ���� Y�; �� W,' �� �/+�

  �!" A!/ ��������� 25 ��% Y�;%  ]19[. �!��$�  \�X!��" ��  �!" E��	/�!�
�!�)�/  ( )/��%�+]����"!"�X )�/�� �&�'�$ 0)!�+/(^' ( �$

)!*+������$ �/+��%)/��% %+;(  �!" E�� _�	`� #�$ ]1 07 013[ . �+�' a�
� ����!/���� ������ ��� ����� �� ��� ��	
�� ��	
� 0

�����
�  �!" E�� #�$� ]16[. 	/�� 
��!��)�$ �	
%�!�+��	� �� b��/+��% �� )�	
$ ��+/�I #�$�$# / ���� _�	`�!A )/��% %+;(.  E��


 �!� ( �� �$)!*+����� ( �$)��+�+�� �%+� ���% ��c �� �7:$ �X��,"  �!":�/+� �� �dO� .)�	
$ � ��(��' �!:$� ��?A� �-/ �� �$

.)/��% #���% <+	!/+�� ^e�	E!	!/+��	(	Y!	
��)!$	#(�K	E�����	(	E!	
��)!$	�/+� ���
 �	X�� .�
� A!/ �$� #�$)!*+���� )/��% �/+��/+�

E	]�
 �% E!�f:$ ( ��?A� �% ��/� �� �]�� ��	 �>K���$	�� ���6  %�G	
� %�+��� )�/�� ��7��� �� �dO� .)/�!�: 0�����!' 0Y!"�

��$�	?g� �� �!/+h� ( (���]) a(�+� )? �	]��? #��8c ( �	�
 D� �% �(% #�$)/� . ��� \�X!��" ��Y�; �� ����+�!�� �� ��+" )��

 D!��" E�� �� 0%+? �� ��AB" �
�  )�/��+
 ( ���' �X!��" �� E!/+:/�+"(�� ��  �!� �)? %�] <�7�$ �% �� 0%��  ��?� E!�+�/+/��

i��	�� �!j �� E!/+:/� D!��" �� ( %+? �� (���" (%) �:�% �O��
 �$  ���/�+" 0)?��  )? .>] ����  �!� ��� .%+? �� &�)X" �
��

+"(�� &!�>" D;+�  �!� �� %+? �� �	G� E!�f:$ .)/+? �� ����	�� ��^c %�B�� D;+� 0�:
 %+;+� \�X!��" .%��)/ �� E!/+:/�

%+? �� %�' �% �7	
] ( ��%+�� i�+] #�$ ��^c %�B�� ]5[. ��� �� ���' \�X!��"&�'�!�+��	� ��  (�� E��	��A� �$ ��+/�I #�$

�� ��$�!��-/�� \�X!��" E�� .)�?�� �� 0 %+� k+�	� ���!:!?#�+� )�/��  )!f!� ( =�A� ��!
� #�$�:!�� �"  %�
 ���' #�$)!
� �� ��

E/�"E!�7!� ( �$�� &��? �� �$.)/+?  )!
� �� ���' \�X!��" �� #��!
� )!�+" ��'+	l��" ( E��(�!" 0E!/�� &!�' .!"��(�� ��!�� #�$

�� ��j�+? %]18[. �	/���)!
��!X� #�$1���%�� �� )/��% �� ���/�+" E�� �O����( ����� �� &X6 0�� %��� #�$ �>��
�� #�!B/� #�$

�`� �� ( 1+�
 #�>j �% ��m�� 0)��� ��j� 1+�
 �% )!l!� #(�K #�$1�O'�!j .)���:/ #��
�/+� #��
 �I� �����%�� �7>���( #�$

D!
� ��+�
 \�X!��" #��)��� �� �n]�?+� ( �	?�% ��g�1+�
 �	�^
 E!�o" D;�'�� ( �$�� �)� #�$ �� %���:c 96�( �% .%+?

�	/� 96+���)!
������( ���� �% �$1���%�� �>��
�� #�$ .�
� %+;+� �	�^
 E��p �$�� �/�)!
�� �	/� \�X!��" ���� ��+" 

)��+�!�� )��+�/+/�� <�/ �� �� �� #)�); k+/ �� %��  ��?� �$��Ranunculus muricatus ��
�  )�� �
% �]17[.  

 

2+�� � ���� .�   

���� &n' �%1400 �7>�(� ( ������ ����� �-/ �� �:�c �X	O� 9���� a�
� �� 0�!,@" %�+� ��$�!� �O!X� #�$  

)Ranunculus marginatus, R. muricatus, R. sceleratus ( ��+�' )�/�� ��	
�� ��	
� �%��!/���� ]16[0 �!'+��+������ #�$ 

]10[  ( %��$�!� #)�� ]11[ 9:; .)/)? #�(�  

C(� a�
��� )!*+����� �B�
 ��+���$ ]15[  .)? <�B/� ��),�1/0 .q>] �q'�� �� <�� �>��) �$�!� <�)/� �$�6�
 0 0=�� #�$

) )/)? ��( (���" �� ( +!� ( &� 0���+$1)�T2 300LT(    ( �%2 �!���!�	 
� 1+/�"�!) 	q
�!. ) �X
/ ��1:9(  Eq7:$ .)/)?s+�`� 

 �� E7:$��+� # &,	�� �+���' ( �BK ��10 �!���!�q	  s+�`� .)/)?  )/�
��� \)�4  )�/����  �7	
% #(� �c�
  (��!?)���6 

Y� .)�	'�� � ���E '�qt gqj�� �� s+�`� 0\)� �E:"�(  #�q�% �� C+; i� <�:K �% ( �+Xc°C60   %�% ���6)/)? `X" 1+q�@� �"!�q 

�q� ( �qqBK 5/2 �!���!�qq	 )!
�Ylqq
 .0  �qq86  �qq86  1+�@�$!
�(�)!) /+��!<+ �u" 1+�@� ��!v  )q? #&t�K  �'�p� .)?

 )$�>� �� Y�# �	/�q
 0i+
��G!w+ <�B/� )? )�) 1Universal(  . 0Yl
(� ��'�� � �(%��	`  )?( i+
� 
� �% &t�K!) �+G�+q
�. 
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1/0 &qK ��+q�  %)c .)? x+� 1+� �% 1+�@� #�+/ ig;360 �	�+/�/ ����!
( # �7	
% 	�+	'(�	�lq
� �1)�)2100-Unico UV( 
 )/�+]  .)?�-�j W
+" %��)/�	
� ��@��) �G�	`� #�$1-µg.ml0-25��%�O� Yl
 0)�%�� �
� W] ��@�� ( �!�" E����� �� (   W]

0.0152x+ 0.0502Y=    (0.9978=  2R  ig; .)�� �
)��/+:/ ��  )?  )/�+] #�$ #�; �� �$y  ( )?  %�% ���6x  �-�j ��:$ ��

.)�� �
)� ������)? C��A� ��/� E!7/�!� ( ����" ��� �
 �$.  

 C(� �� &� &�' �B�
%����!�
  (�+	�7�!
 ]20[  .)? <�B/� ��),�100 �!��<��  �� <�)/� �$ .>] �'���>��) �$�!�0 �6�
 0

=��( +!� ( &� 0���+$ #�$ )�) )/)? ��( (���" �� 1T2 300(LT Ylq
 ��10 �!���!�	 1+/�q"� %80 � s+qq�` .)/)? �� Yqq�

�	/�qq
�G!w+)�) 1Universal(0 s+�`� (���  ���6 C+; i� <�:K �% �:� �" )�	'���j!v  .)/)?�j 1+�@�!v   )?����!
( # i�

�q� �q8,� �BK 50 �!���!�	   )/�
�  .)/)?Ylq
0 5/0 �!���!�q	  ��1+�@�  �BK �� &t�K3 �!���!�	  1+�@� �� .)/)? �!6�

 0&t�K5/0 �!���!�	 �+q' {�O�!E 
!���+	+ %50  (2 �!���!�q	 \�q����)q
�� %20  �'�p� E�� .)? 1+�@��� \)�10 6%!�q, �% 

 #�q�% �� C+; i� <�:K°C60   %�% ���6  )? %�
 1+�@� #�+/ ig; %)c .)? x+q� 1+q� �%760  �	�+/�q/����!
(  �7	
% 

	�+	'(�	�lq
� �)1)�2100-Unico UV( �-�j W
+" %��)/�	
� ��@�� .)?  )/�+]) �G�	`� #�$1-mg.l20-0 .!��� )!
� �� (

 W] ��%�O� Yl
 0)�%�� �
� W] ��@�� ( �!�" 1+/�	��%0.0116x+ 0.0669Y=  (0.9987=  2R ig; .)�� �
)�  )?  )/�+] #�$

�/+:/ �� #�; �� �$y ( )?  %�% ���6 x  .)�� �
)� �-�j ��:$ ��������)? C��A� ��/� E!7/�!� ( ����" ��� �
 �$.  

��E ,@"!� ����AB" \�+t 0D��� Y/����( # ���>��) �$�!� <�)/� ���| �I� ( ���� Y�; �� �$�!� �/+� �
 �I� �%+� ���I }�' 0

=�� ( �6�
 0���+$ #�$�,8�� (% �I� �%+� �'%�n" ( ( +!� ( &� 9:;�/+:/ #�(����� �� (5�6 &7�; (  �)7��� &7�;) �$ ~�� #

 .)? ��;� (  %�!�  �7>����� �% ����" �
 �% ( �'%�n" E����%�% �$# ��  )�� �
% �+��� �� Y���"����� 0  �X	?� �%+� E7:$ �+-��

������ <�:" �% �>�������AB" %�+� 0�$ ���6 D��� Y/����( #)�	'���� �%+� 1���/ .��!
(<�/ # #���� ��A'�SPSS, v. 26  %�+�

 .)�	'�� ���6 #���� &!�@" ( ��AB"�,��
� #�$�!7/�!E "!�$��:  %�G	
� ��  �+��� ��LSD ���� 1�:	K� L8
 �%��O� #��% %5 )p<0.05( 

 <�B/��� .%+?<�/ ��  %�G	
� �� �$��%+:/l��� ��A'�!�"+# 2010 Excel, v. .)? �
�   

3-./ � 0��#� .  

��AB" �� &t�K H��	/  %�% D���=�� 0�6�
 0�>��) �$�!� <�)/� ���| �% &�' ( )!*+����� �B�
 �� s+��� #�$0  �
 �% 0( +!� ( &�

 Y�; �� �!,@" E�� �% �O��8� %�+� �$�!� �/+�Ranunculus  )R. sceleratus, R. muricatus, R. marginatus (�,8�� (% �% ( 

:)?  %�(� ��� 1(); �% ��	
�� ��	
� �%  �)7��� ( 5�6 ��7�; 
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 >�+?1- 
�	@� 3A< �� �B
7��  C!�� ���
1� �
�� �D E'D���� +�F'�
2�( � �,� ��0,� �� �� � �1
�� �	'� �� ��  �
��� ��  �+5,�� � G�H �$5,?

�
��$�  

  

 (SOV)  �������� 	
�  
�;�% #

 #%���

(df) 

)!*+����� &�' 

�,8�� 1 66.144** 12.634** 

�/+� 2 1215.054** 44.175** 

<�)/� 3 1078.419** 44.278** 

 �,8���  �/+�  2 305.852** 13.539** 

 �,8���  <�)/�  3 27.585* 22.782* 

 �/+��  <�)/�  6 370.208**   32.066**   

 �,8���   �/+� �  <�)/�  6 248.135*   14.179*   

 �X	?� 48 4.390 0.231 

 p \��!!u" D�� (CV%) --- 15.70 12.87 

  

:�
�����*�
�� :����� ���� ��
�� �
�� � !"# �� ���$ ���)0.05(p≤ .** :�
������� ���� ��
�� �
�� � !"# �� ���$ ���)0.01(p≤ '��(� )�*�
�� �+�, -.�� ���/�  .

.���0� �
�$��  

     1(); H��	/1 �,8�� (% E!� 0%�% ��>/  ���| E!� E!�f:$ ( �/+� �
 E!� 0 �)7��� ( 5�6 ��7�;� <�)/��$�! �)0�>�  =�� 0�6�


&� ( ( � +!(  �-/ �� ��	
�� ��	
� �% �O��8� %�+�%�,��� )!*+����� ( &�' ��O� �"(�G" �% ��% #���� 1�:	K� L8
)(p≤0.01  %+;(

�/��(% &��,	� �I� .�?�% �,8����/+� �� 0 ��),�)!*+����� ( &�'0 ��O� �"(�G"�� �% �� ��% �% �$ #���� 1�:	K� L8
)0.01(p≤ �� %+;(

�/��(% &��,	� �I� .%�(� �,8���<�)/� �� 0 ��),�)!*+����� ( &�'0 ��O� �"(�G"�� �% �� ��% �% �$ #���� 1�:	K� L8
)0.05(p≤ �� %+;(

�/��(% &��,	� �I�.%�(� �/+��<�)/� �� 0 ��),�)!*+����� ( &�'��O� �"(�G" 0�� �% �� ��% �% �$ #���� 1�:	K� L8
)0.01(p≤ �� %+;(

�
 &��,	� �I� ( %�(��/�� �,8����/+��<�)/� �� 0 ��),�)!*+����� ( &�'��O� �"(�G" 0�� �% �� ��% �% �$ #���� 1�:	K� L8
)0.05(p≤ 
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�������� \��!!u" D��p .%�(� %+;(% 0)!*+����� �B�
 �� s+��� #�$70/15% 0&�' 087/12  �!,@" E�� #��� 1+X6 &��6 #)K �%

.%+�  

����!/  (�$����� ]12[ 0��" ��),�!\�X 
+	/�!/�!0E  &�' ( )!*+�����  �!� �% �����!��� (Chelidonium majus)   %�+� ���)/��� ��	
� �%

�� .)/%�% ���6 �B�
 �$\(�G"��$� �O����%  E�� ��),� �% ����"!\�X ��	
� _�	`� ����� �% 0/��)/��� �I� �-/ �� ��)/%�� C��A7

�,8��0  .�
� 5+' ��,,@� \�,!,@" �� ���8� �!]� \�,!,@"_�%  (�$����� )]14[ 0 ��),���"!\�X �����'� )!�+/(^' 0&� &�' ��:; �� 

&� <�)/� �% �� E/�" (�� 0=�X��) _�	`� #�$
0=�X =�� � (��>�/+� ( Papaver rhoeas ���6 �O��8� %�+� )/%�% .�� �$\(�G"��$� 

�O����%  �% ����"!\�X  5+'� �%!E <�)/� �$ )/%�� C��A� �-/ �� �!]� \�,!,@" H��	/ ��<�)/� �$ 5+' ��,,@� H��	/ �� .%��% �/�+]

�6�,?  (�$����� ]4[ 0��" ��),�!\�X  &�' ( )!�+/(^' �� &� �%�?  �/+�Papaver   �/+� H�� (Glaucium0  ����� _�	`� ������%

�� .)/%�% ���6 �B�
 %�+� �$\(�G"��$� �O����%  E�� ��),� �% ����"!\�X�I� �-/ �� ��)/%�% ��>/ ����� _�	`� ����� �% 0 ( �/+�

�,8��0  .�
� 5+' ��,,@� \�,!,@" �� ���8� �!]� \�,!,@"��/���6  (�$����� ]9[ 0��" ��),�!\�X 
+	/�!/�!0E )!*+�����0  ( )!�+/(^'

 &�' �� �%�,?��P. chelidoniifolium   0(���)/���)����(� refracta  Roemeria (����") ��� (!���Chelidonium majus    (��	
��)

 �� )/%�% ��>/ ( )/%�% ���6 �B�
 %�+� ��\(�G"��$� �O����%  E�� ��),� �%��"!\�X  �I� �-/ �� ��%��% %+;( _�	`� ����� �% �,8��

<�)/� (0  .�
� 5+' ��,,@� \�,!,@" �� ���8� �!]� \�,!,@"��/���6  (�$����� ]8[ 0��" ��),�!\�X 
+	/�!/�!0E )!*+�����0  ( )!�+/(^'

 &�' �� �% �$+� ���,? �/+� �
Glaucium elegans 0G. grandiflorum  ( G. oxylobum   0)/%�% ��>/ ( )/%�% ���6 �B�
 %�+�

\(�G"��$� �O����%  E�� ��),� �%��"!\�X �/+� �%<�)/� ( Y�; .� #�$ %��% %+;( ����� _�	`� ����� �% ��/� �>��� ( �>�(� #�$

 �-/ �� ���/+�0 �,8�� ( <�)/�0 .�
� 5+' ��,,@� \�,!,@" �� �X8�� �!]� \�,!,@"  
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 >�+?2- 
�	@� 
�� �� �B
7��� �J�5	
�  ���
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   1(); H��	/2 �!� 0%�% ��>/ ��%�,� E��")!*+����� )900/48 0190/46  (490/45 ��!� �� <��(��!� #����  (�� 0(�	!�a  �% ���"
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� ���K �% E�� .�?�% ��n	]� 5�6

�!� #����  (�� �� s+��� 0)!*+����� ��%�,� E��"b �,8�� �% ���" ( �/+� �
 �$ �% 0=�� <�)/� �%  0(� E�� �� .)?  )$�>�  �)7���
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� �!� 0 +!� ( &� ���,8�� 0E�� ��  (^c .)?�� �	?�% %+] �% �/+� �
 �$ �% �� )!*+����� ��%�,� E��"   �)7���

��:!" 
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��!�(�	!�  

&�' 

��!�)/<��  

(�	!� 

Ghorogh�R. sceleratus�root 14.580 d  8.913 d 
Ghorogh�R. sceleratus�stem 5.707 e  3.297 e 
Ghorogh�R. sceleratus�leaf 32.183 c  17.840 c  

Ghorogh�R. sceleratus�flower-fruit 38.380 b 21.630 b 
Ghorogh�R. muricatus�root 15.243 d 9.107 d 
Ghorogh�R. muricatus�stem 6.403 e  4.413 e 
Ghorogh�R.  muricatus�leaf 32.920 c 18.613 c 

Ghorogh�R. muricatus�flower-fruit 37.467 b  21.540 b  
Ghorogh�R. marginatus�root 15.277 d  9.903 d 
Ghorogh�R. marginatus�stem 6.537 e  3.590 e 
Ghorogh�R. marginatus�leaf 29.790 c 16.777 c 

Ghorogh�R. marginatus�flower-fruit 38.667 b 20.840 b 
Alangdareh�R. sceleratus�root 15.310 d  8.983 d 
Alangdareh�R. sceleratus�stem 5.900 e 3.723 e 
Alangdareh�R. sceleratus�leaf 34.983 b  17.710 c 

Alangdareh�R. sceleratus�flower-fruit 48.900 a  22.730 a  
Alangdareh�R. muricatus�root 14.790 d  9.960 d 
Alangdareh�R. muricatus�stem 5.970 e  4.695 e  
Alangdareh�R. muricatus�leaf 34.220 b 18.833 c  

Alangdareh�R. muricatus�flower-fruit 45.490 a 23.543 a  
Alangdareh�R. marginatus�root 15.510 d  8.990 d  
Alangdareh�R. marginatus�stem 5.413 e  3.964 e 

Alangdareh�R. marginatus�leaf 34.200 b 21.530 b 
Alangdareh�R. marginatus�flower-fruit 46.190 a  23.153 a 

LSD 4.864 1.115 
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