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� ��� ��	2� C��D�  4��.  �8    �F3
�� �F8 �F(�@

�2�- �
��G �2�- =A  ?��5�5 �02� 4��   �F��� 4�� ,F8 H�I8 ��J
  �8 B
� ��� � �'�8 =�K �,�5 �L�K     �F�!@ � �2�F� �F2��� =F�K�,�5 4���' 4�

�/ �� M�2���B
� =31  ���  �2��� =8�L �NOL P�,�3"�5 �/ �' �5 4�2��� Q�� >�� �� R�IS@ P�� �') ��FU�/ (  ��� ���F
� �F8   ',8��F5 M�F2

B
� ��� �'�D�
� '��' .�
��G �2�- 4���2����,3�  Gymno calycium?�U,
 �3�,@ ���� 4�� ,8Tryco sereus  �2�F� �2���.   PF�� �'

@ ',8��5 ,W� R�IS@    �F� �8�F���� ?��5�F5 ��F�- 4�2���Q�� 4�� ,8 �(��X P��5� �� ��� ���� .    ��F
� YF�,�@�8 ���F
�� )IBA  (   ���F
� �F8

�� �'�D�
� P��5� . �(��X P��5� ����@�' ��!"  BJ�70 � 50 � 100 �150 ppm    �' �3   �2�F � ZOF
 3  �9  �15   �FN8 ���   �F2��� =F�� ��

�� �'�D�
� . ����5�K 4,�- ����2�- �:�' ����- ��� 4����U�/ '��N@ ����2��� ���,��� M�2��� ,OL   � ��6 �F5 ��
��� ��� ,OL �  ��F	2�  �F� .

�' [���2 P�,�!8  ����@100 ppm P��5� �' �:�\X 15  ������',- ����1  .        ��F��@ �F5 '��' �/ ,F8 BF]�' RF�IS@ PF�� �� ��F � B
�8 [���2

 ^��QK� �8 ,	
  �
�!8 BJ�7 �' P��5�'�� �  �2��� B�IK� .  
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�����  

?��5�FF5 �� �FF��,FF�@ Cactaceae  � �FF8 � �'�FF8

 �
��� �8�
( � 4Q5,  4�3�, /)1(. ��8��8 �' P�� 4��

 �� ^�8 ���
!� ���L200 ?��5�5 �� �2�- � ��3�� �8 ��

��2����  ��2 � ��� ��� �' _��`  4��  �
F��8)2( . ��

   �
8 �F� 4� �,F0
5 aFb� �����- P�� M,�1  C�D: �F
8 

�L�
 �'�8  BF
� �F� )3(        ,F�� �F
 �F8 ?��5�F5 �'��2�FX

 '�� �  ���I@ �'��2�X)���3
,� �U,
 � ���2����( )2(  �8

?��5�5 >��,� ��5 ��c   d�F�K/ '�F(� �8 ��,�� �' ��

 ���  M�X � '���   �F3�/ '��F  e�:�\X �2�N  '��  ��

 �' �FF5FF =FF- ,��FF
 '��B�'��FFS  �� �FF� d�FF�S  �FF�

�FF    BFF
� ,FF��  �2�FF
/ �FF8 '�FF� )1( . �� �FF3� �FF2���

Y�
3@      F2�- >��,F� �' �F5 BF
� ����FL 4�F��  4�F�

  '��' ',8��FF5 ?��5�FF5 _FF��`  )5( .  ,FF�A3@ �' �FF]�

B�'��FFS  4��FF	@ f��FFL � 4,�5�FF8 ��FFI�2� =FFA  ���FF�

?,�FF
� P�FF
g��  '��' �� d/ �'�' BFF
' ��)4( . PFF��

    4�FFFFF2��� QFFFFF�� >�� �� �'�D�FFFFF
� �FFFFF8 =��FFFFF� 

)�,3� i
��K�,- (      �F8 � ��F� �,F�
5 j��,F� BFS@ �5

�  ��	2� 4,@��8 BL' B
� ��� =� e�6�,I@ '��)6( � �8

        ��FI�2� �',5'��FS  =FA  4�FU��K 4�F2��� QF�� ��.F�

?�,����� ���2� ��� k��8 ���8�',�� 4��� c ^��5 ��

��]�@ ���'�     ,�F1�8 �F�]�@ �  M�F2��� � ���� �
�!8 ��\@�

 '��' �� ��\S )7( .     �6F
�
  ���F�8 >�� 4�F2��� QF��

�2�- 4��	@ ��]�@ B!(   �F  ?��5�F5 4�F� �F��8 )7( .

- ^��QK� 4�,8 4'��� C�N]�O �   �F2�- �F2��� �F��,  4�F�

����- _��`  �8    ��F� ��F	2� P��5� �� ��� �� �'�D�
�

 B
�)8(. \ � n,� L ^��QFK� o(�  P��5� �� � ,FO 

��� ��
��� - ^��QK� �� �F� �2��� ���,)9(. ,W�  ��F ���

 �N]�O  '��  ��X�' o�
 ��L�� �2��� ���,�- �' P��5�

 ',8��F5 �� p`1  � BK,- ��,L IBA   BFJ�7 �F82/2 

   BF
� ,W�F  ���F�8 �2��� ���,�-�' �� �,3�  )9( .  PF��

  � ��F�]/ =FA  ����15 �� �X,8 �' >��    �F8 ���F
��
�

'�� �  ��5 �8 ?��5�5 ,�A3@ �' �2 ���� ���
�.  

Gymno calycium   ,�5 P�F���2 =F�]' �8�  =F�K

�I8 B!( B
� ���  �F��� 4��,8  �F2��� oF
�
  4�  '�F� 

)10(.  �FF����� �� �FFX,8 4�FF�Gymno calycium 

  �F
5 ����8 �B
� �@��: � �,�@ Q ,L �
� � i2� 4���'

 4'��� B�'��S  � B
� ���    '��' �F2� �F2��( ,FJ2 ��

)e�@���  '���2 �r8 ��]�@) (10 .(  �F02� o�5,@ ��2�- P��

   �F��� �F8 �6F
�
  ���8      '�F	�� iF2� Q6F
 ?��5�F5 4�F�

�       � '��' 4'�F�� ���Fb�I�  4�
F������8 ,FJ2 �� � �
5

e�@���  B��L �8�  >�,K �8 ����8 �' ��8 ����8 4�� �
�. 

 ���
� �8 P��5� �� ��� ,W�F  �'�    ,F8 �F��   � Q��F�@ �

 ��2��5 �8 '�� � .   �F��� d�`�2�  R�IS@ P�� �� n��

 ?��5�FF5 ��FF62� ,FF�A3@ BFF!( oFF
�
  �' �FF02� 4�FF�

      �F2� �F2��( � ��rF8 �F2�,- �F8 �(�@ �8 �� � P�,���@�5

�2�- P�� C�  �2��c � B`
  P�F
g�� � d���5 4��

BJ�7 C�,W� �
�,8      ,F8 P�F�5� ��F ��� _F��`  4�F�

� �2��� 4��B
.  

  

���� ��� ���  

���� ��	 �� ����� ����  

1-  ?��5�F5   4�F�Tryco sereus   ���F
�8 �F5 

��K�� ,�A3@ ���LB
� ��� �'�D�
� ���� ���
� �8 �2�.   PF��

������ ��     �F�!@ ��
�F
 ���F
,!� 4,�5 B5,� �2�`�-

��',-.  

 Gymno calycium    � �F�K��,�A3@�r8 ���F
� �F8 

�' '��� �'�D�
� �� � 3 2�
�� ,F�   ,FOL �' �
�F�  �� �F5 

/� ��	2�  B!( ��U�� 4'��N@ �� �2���  �F� 4��
��(. 

Q�2 �2�- P�� �� � =-  B5,� �� ��!@ 4,�5 ���-.  
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����� ���� ���� ����! "#$ ��  

�FF���4�FF�  �FF2�-Tryco sereus  j��,FF� BFFS@

    �FF��� � �FF
�K�� ,FF�A3@ ��FF� �,FF�
5   ����FF2� �FF8 4�FF�9 

��2�
 ,� s�D@��  ,OL �2.5 ��2�
,�   ���F�- ���'   4�F�

 �2�-��(�2�� ��D�
� ������@ ����� B!(.  

Gymno calycium  ,�A3@ �r8 ���
�8�� �'�'. 

�U�/� ��5r  �2�- �� �� �8 �' � ��� 4��
��( ,@�5

� ,I��  ���� �'��X >,8 =S � o�"  ���
�8 � �2

 B8�W M�2��� � ��� P�8 4�2��� ��\@� �� � �@ �2���

2� ��2.  4������@ ��
� Y�,�@�8 ���
��)IBA(  �8

BJ�7_��`  4�� 0� 100�50  �150ppm    �
 �' �

 �� �3 �9 �15 ���  �'10 4����@ ��,- �� �����  �5

= �� ������@ 

A1( 50-3, 50-9, 50-15),  
 A2( 100-3, 100-9,100-15),  

), 150-3,150-9 (150-15, A3   
�)����(C  '�8.  ����  �F� �F2��� 4���     P�K,F- ��F � �F@

C��,� �(�' �' �2��� 4��20-16 ��2�
 �(�'  � '�,F-

 B8�c�45 �' �F:   2�  �L�F8 j�FS � �F2.    C�F���� �F��5

�� �2�`�- ���' ��5r �
�� �� ��	2� �,-.  

  

  

  

  

  

�������%����& '�(�� ���  
30  ����F2� �������@ ����� t� ��� 4,F�-   ��F	2� �F�

�� .  ���- ���o��,8 �,- �- ,� �'��  )gplant-1 ( �

 �FF:�' �FF��,�-�FF2��� �  �FFU�/ '��FFN@��FF� ��FF2��� ,FFOL 

���  o��,8 ,� )mm ( �     � ��6 �F5 ��F
��� �F�� ,FOL

�� >��Q-.   

����  )�*�� :    C��F: �F8 C��.c� 4�� / Q�]�2/

  �' �� �F� �' t2����� Q�]�2/10    �' � 4��F��@ ��,F-3 

 ��QK� �,2 �� �'�D�
� �8 _��`  ��,3@SPSS � �F� ��	2 .

 � ��� >��Q- ���N  n�,S2� � P�02��  C��: �8 [���2

��',- ��	2� P32�' �� �/ ?�
� ,8 �� P�02��  ����I .  

  

+,���  

���� -��  

    ��' �F
N  ^��QFK� uF��8 o
�
  BJ�7 �' P��5�

     4�FF� ��FF��@ �' ^��QFFK� P�,�FF1�8 �FF5 �FF� ��FF�- ���

100ppm �� ����1  ) =3�1( .  4�F�����@50  �100 

jIK �� � �'  oF�@,@ �8 4��15  �3    ^��QFK� uF��8 ���

   �F
N  ��Fc �8 ^��QK� P�� � � ��',- ���- ��� ��' �
N 

 ����@ �� ,��5 4��'100 '�8 .  ,FW� 4�� / Q�]�2/ ?�
� ,8

 P�FFF�5� ���5�FFFK)p<0.001 (  ��FFF � ���5�FFFK ,FFFW� �

)p=0.002 (  ��F� ^
3��,F8 P�
g�� � )p<0.001  (

�
N  '�8 ��'.  
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 =3�1: ���- ��� 4��,8 P��5� _��`  4������@,W� )X±SE  (���- ,� �' �,- o��,8 )gplant-1  ( _��`  4����@ 4�� ��,- �'  

)C : 0, A1: 50ppm , A2: 100ppm , A3: 150ppm(  

  

.����! %/0  

    4�F�����@ �' M�F2��� ,FOL ��Q�  ^��QK� P�,��5

150-15  �C   ��F�'�FF5 �FF�   �FF
N  n.�FFX� ���FF� �F8

2 4��'��B� ) =3�2.( ����@ �'4��:  
50-3, 50-9, 50-15,100-3, 150-3, 

     ��' �F
N  ���F� �F8 B6F�2 ,OL �' ��� ����1  ^��QK�

   4�F�����@ �' ,FOL ^��QFK� � � '�62100-9, 100-15, 

'�8 ��' �
N .  P��5� ,W�)p<0.001 (  �F � '�8 ��' �
N 

'�FF8 �FF
N  �FF8 =FF �� �' ^
3��,FF8 � ��FF � =FF �� ,FFW� 

) =3�2(.  
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 =3�2 : M�2��� ,OL 4��,8 P��5� _��`  4������@,W� )X±SE  ( ,�  ���  o��,8)mm  (��,- �'  _��`  4����@ 4��  

)C : 0, A1: 50ppm , A2: 100ppm , A3: 150ppm(  
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�1�  ���234 ��  

��FF��@ �FF8 v�FF8,  ��FFU�/ '��FFN@ P�,�FF1�8 100-9�  

 100-15 '�8 B��' ���� �8 4��' �
N  C��D@ �5  � �

�^��QK  4���
N  ������@ ,��
 �' ��� ����1   '�F62 ��' 

) =3�3(.  P��5� ���5�K ,W�)p<0.001 (�
N    '�F8 ��'

,W� � � �8 = �� �' ^
3��,8 � �� � = �� '�8 �
N .  
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=3� 3:  ��U�/'��N@ 4��,8 4��,8 P��5� _��`  4������@,W� )X±SE  (��,- �'  _��`  4����@ 4��  

)C : 0, A1: 50ppm , A2: 100ppm , A3: 150ppm(  

  
����5��	 ��6,�� �,7 %/0  

   ��FF��@ �' � ��6 �FF5 �FF�� ,FFOL ^��QFFK� P�,�FF1�8  

 100-3, 100-9, 100-15     ��Fc �F8 �F5 �� ����1 

�FF
N   '�FF8 ���FF� �� ,@��FF8 4��') =3FF�4 .(4�FF�����@  

50-9, 50-15, 150-3       PF�� ,FOL ^��QFK� uF��8 QF�2

�2�� ��� . 5� ,FW� F� P�)p<0.001 (N     �F � '�F8 ��' �F


�8 �� � = �� ,W�   �' =F �� �' ^
3��,8 ,W� � '�8 �
N 

(p<0.05) �
N  '�8 ��'.  
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=3� 4: ��
��� ��� ,OL 4��,8 4��,8 P��5� _��`  4������@,W� � ��6 �5  )X±SE  (��,- �' _��`  4����@ 4��  

)C : 0, A1: 50ppm , A2: 100ppm , A3: 150ppm (  

  

��8�������! �,�%  
 ��QF�    4�F�����@ �' P�F�5�: 100-15, 150-3 

150-9, 50-9, 50-15, 100-3, 100-9 �8  uF�

     �' �F:�' P�,@��F8 �F5 �F�',- ���,�- �:�' ^��QK�

4�FF�����@100-3, 100-9, 100-15 ,150-3 

C��D@ ������@ ,0�' � � �� ����1  4��' �
N   ���� �8

�
����2 ) ���(1(.  

  
 ���(1: �4��,8 P��5� _��`  4������@,W �2��� �U�,�-�:�'  

150 ppm 100 ppm 50 ppm ���� �2��2  ����� 
15 ����  9 ���� 3 ���� 15 ���� 9 ���� 3 ���� 15 ���� 9 ���� 3 ���� 

40 60 100 100 100 100 80 60 40 40 
     ���,�- �:�'

30  ��� 

  

9:�  

J�7 �' P��5� �5 '�' ��12 �  [���2 B100ppm 

 ��� 4,�- ����2� 4��,� ����,8 4��' �
N  C�,W� 4���'

B��' R�IS@ P�� �' . ���,�- �' �5 ��!  =���  ��

B
� ,W�  ����8 ?��5�5 �2����  ��� ,OL ^��QK�

���
 ��� B�,
 Y�,S@ � ��
���  �2��� =S  �' ��

�  ���8. �5 �	2/ �� ?��5�5 e�@��� ��  �
��� ��� �
5

�� �2��c���
 ��� C�  �  =�31@ 4�
5 u��8 ��

e����!2 � ?�]�5 - �:�' ^��5��  ���2��� ���, '�� 

)8(.  BJ�7 �8 P��5� �� ��� �5 ��� �'�' ��12

 =8�L ,W� M�2��� � ���� P�8 4�2�/ ��\@� �' o
�
 

 '��' �!(�@)8(. � �8 _��`  P�IIS  j
�@ ,W� P�

�� 	��2 � B
� ��� �'�' ��12 C��D�  4�� �3
�� �

BK�8 Q���@ �' �],�
5 ,W� P��5�  �����- �' 4�2�/ 4��

�]��  '��')8(.  
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 �8 P��5� �� ��� �5 �� �'�' ��12 R�IS@ P�� �'

���
 ��� B�,
 ^��QK� �' o
�
  BJ�7  � ���� 4��

 u��8 ��� B�,
 P�� � �'�8 ,W�  ����8 M�2���

� ���� P�8 ��\@� B�,
 ^��QK�  �:�' � ��� M�2���

-�� ���,�  ^��QK� �!(�@ =8�L ��Q�  �8 � ��'. 

�,- '��N@ ^��QK�  4��� 4��)��U�/ �� ( �

�2��( ��� Y�,S@  =S  �� ��� '�	�� �62�( 4��

�,-  �' �5 �," �'�8 P��5� ',8��5 B6A  C�,W� �� ��
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