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Anatomical study of seven species of Cleome in Khorasan Province (Iran) 
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     .�� /� ���0 '12Cleome     �$�3 �4 5�6
!   ��7)Capparidaceae(       :�;�63 ��;<�! �;4 

"0=�#   ����� ">�$�3 ?	2           ��	1
;�� "!�;3#$��! @A	B! ��
3 '
� "��#� ?	2   ���;C    #� �;4 #

,#��D :�%��	      E�� /� F�  "���/ ?G�!H # )D :�%��	  "���/ �64  /� E��  G�!HI   �6J	K!�����$0 . 

 ! �4       �C ��	1
�� ?$1� M��>! /� N�O G�J	�H ��<� .       '12 :�� ">�$�3 P	6J	K! /� QR	S T�	
�

              	3 �� U�;�V7 "!���;W7	3 P	;6J	K! # G�	;X
! $&���� /� �� ���0�   ";! �;�   �;�	X� .  P	�;R�YZ

       ��$� [�����	  '%	4 	4 \$4 Q�%#G! �=��4 "��!�3	�H            ?�;�#H ]V;^ ��;�# # �;%$A #� ��$�% ?� 

�R�YZ ��$X2 �4�	�0 ?$2	_ P	�0 `	2	�0 P	Ya�! '�#�	!$"! `	�� ��  �2�. 
 

�"�� #��$� #�� : �"!�3	�HCleome��7 � 

 
  

*   ̀ 	�	  /� "�a4          ��;� $;
7� # "b	;7c ��;X>! $;
7� `	;�	dH "�	;X�2�� �4 �#� ����	&� �C�� "�	�C�	7 �!	�   ���;�   

"��W>J� "C$d�
�! "�#�$% �	&���� �4 ��C �����  

**�! M�eW! �f3	 
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    "!�3	�H # ?h�J�%��!   ��
;W2 "!���W7	3 i	�� .  G� �;6J	K!�      `	;2	�0 "��!�3	;�H P	;�

   ���� "�j�A �ka��	3 ����0 .      ̀ �0	;��0 # `��;! ?	2�
! l�7 #          �=��;4 "3	;6J	K! ��G;4� ��;f
4 

        '%	4 ���! �� P	�VA� F��G%� m�	4 n	��B� o���#$��! p�$
Z�   '�� "2	�0 ?	2 .    ��;�# ?�#	;4

����    "0=�# ?$�0�	7 �4 �7   ����7 �	�CH �� ">�$�3 ?	2 "0=�# /� $3 "! "
a�� ?	2  �;����  �$;�/ 

                       ��$;d $�qr;3 ';>3 ">K;� ?�G;�� /� $;
X7 ";��
�% # ";��
�h $<� /� �	�0 U� "�#�� ?�G�� 

"! ��$�0 . 

Cleome       "! `�$�� �� ��7 �$�3 .�� :�$
0�G4               /� M	;S �;4 	;3 `H �;��0 '12 �7 �C	4

 @X� `	��$Z  ��C ?�#H '�� )"1Bq )sss .($�/ Pj��� �4 t�	  ?�$4� ���! ��7-! ���0 '12 

��
%$0 ��$d "��!�3	�H "��$4: 

� (���0 :�� :�4 ����7 G�	X
! ">�$�3 P	1R �O ���� ���# 	2u 

) ( ���0 	�H     "0=�# i	��$4 �6J	K! ���! ?	2     "0=�# 	4 54	K! �">�$�3 ?	2 ?	2  /� "��h�J�%��!

	X
! $&����"! G� ���Cu 

 

 	���' (�� 

���X�        �	&��#� /� $�/ v$C �4 �6J	K! ���! ?	2      ";6�fA ?	;2      ";1Bq # ]��;� w;��3  �� 

M	�   ?	2xxD �y�z @X�   ���C ?�#H . ���X� :��          ";�#�$% �	&;���� ����	;4$2 �� `�;�7� [2 	2

 �
�! $�/ v$C �4'�� ����!: 

�D) 24943. ( Cleome  coluteoides Boiss 

����{4 :�#� p	13�� ������C� ?	
�|��$
!  

|D) 29762. ( C.  heratensis Bge & Bien ex Boiss 

:��$1�� �4 ��#Gf� :�4: p	13�� ����Z��4 ?	
�#� �y}�$
!  

yD) 20995. (C.  khorassanica Bge & Bien ex Boiss 

��4	��� : p	13�� �[2�� [�2�$4� ��7�#� ~	4����$
!  

�D) 20763. ( C.  iberica DC 

����{4 : p	13�� �`	1�0 ?	
�#��y��$
!  

}D) 35042. ( C.  rosterata Bobrov 

�	� '4$3 : p	13�� ���! # �	4H�X>! :�4�}�$
!  

zD) 21364. ( C.  turkmena Bobrov 

�	� '4$3 : p	13�� ���! # �	4H�X>! :�4�}�$
!  
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 ���

�D Cleome sp. 

�����S '4$3 :XZ �� /� $3j	4 �E�� �	4� ]�$A�?�	 

gDU�Z ���X� ) :15135. ( C.  oxypetala Boiss 

�
�! "�#�$% �	&���� ����	4$2. 

           �����   ���X� "��#� ?	2  @X� ?	2                M�;�>! �� �;
12 U;� P�;! �;4 Qd��;S ��C ?�#H

F.A.A.) } "�    "� U�
�� ����}� + %|�� "�   "�    M��	3� Q�J� }� + %�y "�    "�:�J	!$% (

 ���C '�f�3�  '
� .�� ���X� "!�3#$��! @A	B! ��
3    ";A 	;4 	;2      ��	;!H $;�/ Q;S�$! `�$;7

�����$0: 

    �`�$7 ���%��	  �`�$7 �J���G0 �?$�&4H �J	d ?$�0�       ̀ H M	;B
�� # ,$;4 ��
3          	;4 �;7 �j ?#� 	;2

     '��  P	2 /� ��	1
���}D��  '�f�3 	2��V�� ?#�  C��� .E�� QX�    # :���$%	;� w;��3 ?G�!H

'W% $�/ ,#� #� �4 :�$0�C �	{�� : 

�DE�� /� F�  "���/ :�%��	    ,#� �4 ?G�!H`V�!) McLean & Ivimey-Cook 1965(. 

 E�� QS�$! ?G�!H :  �J	;Z M���G0 � # |    Q;�J� �x��+� #  �s�  $;2         P�;! �;4 U;�y �   ��;B�d

  :���$%	��}          Q;�J� ��;�
WC �;S�� $KB! NH ��B�d� }�   #��  ���;7$2 �}   Q;�J� ��;��	q �� 

   P�! �4�   ��B�d� ';W%    :�$;0|    Q;�J� ��;B�d� )� (���   Q;�J� #  )| (���    P�;! �;4 ���;7$2  

�  �J	;;Z M�;;��G0 ��;;B�d�� # | ���;;7$2 y�# `V
;;�� �;;WO /� ��	1
;;�� ';;�	
� �� # �;;��	q  

"X��� ��V�� `�C ��	!H. 

)D:�%��	   "���/ E�� /� �64 ?G�!H  ,#� �4`V�) Yilun et al. 1992( 
 

?G�!H E��{�� $�/ ��3$3 �4 '%$0 �	:  

�D      P�! �4 	2��V�� ��
4� |�D��         :���$%	;� 	;4 @;KB! p�;� �;4 �
;W4 �B�d� � % E;��  ?G;�!H 

 C�  ���|D       �"%	;�� E;�� `�;C ]$;A$4 	3 NH 	4 ��
WC yD E;��     ';W% 	;4 ?G;�!H   :�$;0} % 

   P�! �4��D��       �@KB! p�� �4 �
W4 �B�d� �D            �"%	;�� E;�� `�;C ]$;A$4 	;3 NH 	4 ��
WC  

}D ��$d `��� ��X� �     `#H �� 	2y�  �;���        Qd��;S P�;! �;4 y�      U;�Z 	;3 �;B�d�      Q;!	7 `�;C 

���X� 	2 #  zD      ���63 #� �� :�%��	  } �B�d�   ?�.  '�	
� ���         ,$;4 # ��;C ]-;S M�;��G0     	;4 	;2

�� `V
�� �WOX� " C��� . 

            ?$;1� M��>! �� �d	� /� "3	6Kd �N�O G�J	�H ��<�! �4) ��;��  U;�$
���� %  ��;�� #  

  U�!#$7�� % � �4 $4�$4 'fW (    P�! �4 Qd��S|�     ��
%$0 ��$d '�	� )`	�G�G� ���z(�   .�;� 

 ���� ��
WC $KB! NH w��3 �64 # P�! �4 :���$%	� w��3}E�� �B�d�  ���C ?G�!H . 
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 ���

  Q�J� w��3 ?$�&4H   ?	2��%  ���%  ��} %   #��� %     P�! �4 U�$2 ��U�   �	{�� �B�d�

���C '4	q `V
�� �WO w��3 .�� # �C . 

   '
�  ��/#� ��3 �6J	K!        \$;4 ���;� � '%	4 /� 	2          :���$%	;� w;��3 �;7 �;C ��	1
;�� 

E�� ���C ?G�!H .Q�# $Kd # M�A �/���� �d	� �� 	2$f�% # 	2 ���C ?$�0. 

 

 �)�*� 

\$f!�: \$f!�              ";! `	;�� �� ?��#H `	X
Z	� p�� #� "�$� "C$4 �� 	2  �;�2� .��   �;��0 #�  

Cleome oxypetala # C. coluteoides� [� "X� Q���3 �� "�!	7 �$��� # ��2�"J���0 ��B4 ��   	2

 '�� P#	1
! . �
�� "
d#     ';
� �� �;��X2 F;�4H ���
W2 Q!	7 "JV2 P��R �4 ?��#H ?	2

 '�� �
%$0 ��$d "�	
>3)Bokhari & Hedge 1975 .(  $;f�% p�;� /� G�� F�4H ��$X2 �#	B! '%	4 

���� "X����$narrow-lumened fibres)(���0 ��  C. khorassanica���0 ��B4 �� #      p�;� /� 	;2

broad-lumened fibres"!   �C	4)Q�C �(. 

 

 
 

 Q�C      �D  ���0 \$f!� "�$� @KB!(x20) Cleome khorassanica. "X�;���$���� $f�% p��  

).N.L.F( '�� ��2	�! Q4	d. 
Fig. 1. Petiole of the Cleome khorassanica (T.S.) (x20) narrow-lumend fibers is 

observed.             
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 ���

  U�
  ���� �:      �\$4 "�$� ,$4 �� �
Z	�      	� "��K
W! P��R �4 "!��� � ?	2    Q�;C "��4 

        ��;C ���;C�  "X�a;� n	
f;W� M���3�7 w��3 # ��
W2  �;�� . �;
Z	�    �K;� �� "!��;� � ?	;2 

      ��	�7 	4 	� # i$�! P��R �4     
;W2 ]	R ?	2�� .     �;�/#� �;J	^ �;�3  	;2 /�       p�;� H U�
�	;��X� 

)Watson & Pallwitsm 2000(# ��/#�  ��
W2 ">K� p�� /� 	2. 

�$7 p���� ���X� �� "!��� � ?	2  P�	f� ��C �6J	K! ?	2/� ����4: 

�;;��0 �� ?	;;2 Cleome oxypetala C. coluteoides, #  C. iberica��O p�;;� /��;;
Z	� �?D 

"1�����OD��^   ?�)Q�C |(����0 ��   ?	2C. rosterata # C. turkmena U;3 p�� /�    �;
Z	� � ?

 ���0 �� # ��	�C. heratensis ���0 �� # p�� #� $2 /� C. khorassanica��O p�� /�  �
Z	� �?D  

��O "1���D��^  U3 	� # ?� "1���. 
 

 
 

Q�C |D ��O �$7�
Z	� � ���0 �d	� ?#� ?.(x40) Cleome coluteoides 
Fig. 2. Type of trichomes in Cleome coluteoides (x40). 

 

Q�%#G!:   "0=�# /� "�� 	2�"           \$;4 Q�%#G! p�� ���� "Y�a�3 ,/�� \$4 U�
  �� �7    ';�� 

 "%$A #� �7)isobilateral (��') Mauseth 2003 .( ���63��� l�
Z	� I	2    "�	;4�$� [�;����	 

 �����0 Cleome coluteoides    �l;��� �	;
O 	;3 ��   �;��0 ��C.  heratensis     �l;��� F;C 

�� ��0� C. khorassanica   �;��0 �� �l;��� �	
OC. iberica      �;��0 �� �l;��� T�;  	;3 �	;
O                    

C. oxypetala �;;��0 �� �l;;��� �	;;
O 	;;3 �;;� C. rostrata  �;;��0 �� # l;;��� �;;� 	;;3 #�  

C. turkmena"! l��� T�  	3 �	
O  �C	4 .  G;7$! \$;f0� ]�$A� �� Q�%#G! '%	4 ? ';Z�����
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 ��|

�7 ?��A �4 ���f����  ���0  ?	2C. heratensis # C. khorassanice ?G7$! \$f0� :�%$A �� 

      ;�� ��C Q���3 "�	4�$� [�����	  '%	4 /�     ";! �;A	S� �� ?�;�#H ]V;^ �;7 '  �;�7)   Q�;Cy .( 

 ���0 ��C. rostrata���0 ��B4 �� # :&X2 P��R �4   �K;� # "�	4�$� [�����	  "�	d�% �K� 	2 

'�� "{�1�� [�����	  "�	
>3. 
 

 
 

 Q�C�D    \$;4 ";�$� @KB!Cleome heratensis (x20).    p�;� /� Q;�%#G! ';%	4 isobilateral  

'�� ��2	�! Q4	d ?��#H ]V^ ��$X2 �4. 
Fig. 3. Leaf of Cleome heratensis (T.S.) (x20). Leaf has palisade parenchyma along 

both surfaces. The little spongy mesophyll present is located in the middle of the 

leaf and bundles sheath is also present. 

 

 ?G7$! \$f0�:      ���0 �X2 \$4 "�$� ,$4 ��   \$f0� U� "�	�! Fa4 �� �	2 ���# ?G7$! 

         �f�	� U� ?��#H �
C� U� ?���� �7 ����(collateral) "!            w;��3 �;�#H �
;�� ]�$;A� # �C	4

  p�;;� /� ?�;;�#H ]V;;^�;;
Z	� ! [�;;����	  ?	;;2  ';;�� ��;;C �;;A	S� l;;��� U;;� �� "J�;;X6 

(Bryan 1996). 

�d	�:  $;f�% p�;� /� F�4H ��$X2 �#	B! '%	4 ���#   "X�;���$���� narrow-lumened fibres)( ،

�� �;;;��0  ?	;;;2Cleome heratensis C. khorassanica, # C. iberic���;;;3  I� ����;;;��0  

C. oxypetala @;KB! ?����   /� p�;� broad-lumened fibres� � �;��0 �  ?	;2 C. coluteoides # 

C. turkmena���3   �� # ?�C. rostrata'�� ��2	�! Q4	d ��
���  ?����  )�CQ ?	2 �D�.( 
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Q�C �D �d	� "�$� @KB! (x20) Cleome heratensis.$f�%  "X����$���) B.L.F.(d   ��2	;�! Q;4	 

'��.         
Fig. 4. Stem of Cleome heratensis (T.S.). Broad-lumend fiber is observed. 

 

 

 
 

 Q�C�D  �d	� "�$� @KB!(x40) Cleome iberica. $f�% )N.L.F. ('�� ��2	�! Q4	d. 
Fig. 5. Stem of Cleome iberica (T.S.). Narrow-lumend fiber is observed. 
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�C Q�D ���0 �d	� Cleome iberica -1�! 	4 ��#H # '�� �
%$0 ��$d ?$1� M��>! $�q	3 '>3                

'�� ��2	�! Q4	d ��	�. 
Fig. 6. A stem of Cleome iberica was treated with a mixture of Nitric and Chromic 

acids to dissolve the middle lamella and allow the cells to separate from each other. 

Single vessel with simple perforation is also observed. 

 

      �Q;�# :�$
0�G4 # :�$
�O�7 @KB! $Kd       # N�;O ';%	4 `�G;�!      �� �;�3$3 �;4 F;�4H

`�W7	3 '�� $�/ ��$d �4 �6J	K! ���! ?	2: 

D  ���0 ��Cleome coluteoides � �yy� �y}� }�$
!#$��!  

D �0 ���� C. heratensis �) �y� �y�� ��|�$
!#$��!  

D  ���0 ��C. khorassanica �} ��| �z�� ���$
!#$��!  

D  ���0 ��C. iberica � �y� �|�� �y�$
!#$��!  

D ���0 ��  C. oxypetala�� �zz �yy� ��|$
!#$��!  

D  ���0 ��C. rostrata �g �y� ��}� �}�$
!#$��!  

D  ���0 ��C. turkmena �| �z� �y�� �}�$
!#$��!  

 

���� # �d	� �� N�O G�J	�H T�	
� 

�d	;;� `	X
Z	;;� ��� p�;;� /� �;;7 �
;;C�� "
Z��;;��� M	�;;C� 	;;2$f�% libriform fibres  

 ";! ��;;C	4 . Q;;�# �;�3     ";;�$� ���;� �� ';;�  p�;� $;;<� /� 	;2)  �;�#H #� Q;;R	% �;S (p�;;� /� 

simple perforation plate/	4 nV!	7 `H ?	

�� #� �7 "!  �C	4 .Q�# /� "Z$4  ����7 # Q��A 	2

   7�$3 ��fC # ���4� ��
W2 	2�� .Q�# "Z$4 ��     �� "�	;

�� ��;��/ �	;2(tail)   # Q;�# :�%$;A �� 

     ]$A U� �� "2	0`H   '�� ��2	�! Q4	d  .    Q;�# /� "Z$4 ��         �� ��;��/ G;�� 	;2     # ����;� ��;�#

������  ?	2`HG3 ��"! `	�� �� Uf�! P	�� ��2�. 
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 ��}

 ̀ 	X
Z	� ��  ̀ �W7	3 �����             `H '�J	6% QR	S # ���4 M	6% `h��% ��j �6J	K! ���! ?	2

   �f�  N�O '%	4 �	{��  "! ?�           ̀ �;W7	3 :�;4 �� G�	;X3 Q4	d "0=�# 	!� ��C	4       ?	;2$f�% ��;�# 	;2

 ���0 ���� '%	4 �� ���7�$  "X����$����C. coluteoides"!    �;��0 $�	;� �� �7 �C	4    Q;4	d 	;2

'W�� ��2	�!. 

 

+�' 

/� "0=�#   	3 :�4 �$
�! ">�$�3 ?	2�W`� ��C �6J	K! ?	2�  ��$;X2 �#	B! '%	4 ���# 

$f�% p�� /� F�4H ���� "X����$(narrow-lumened fibres and broad-lumened fibres) '�� 

 # ��>�`H @�/�3 ���0 ����7 G�	X
! '1R #� `���� �4 ��
W2 ��	1
�� Q4	d $&���� /� 	2. 

���� :�4 �� 	2?K!   �;��0 ���� ���C �6J	C. coluteoides $;f�% ?����  ���� "X�;���$     

(narrow-lumened fibres)"!  ���0 $�	� �� �7 �C	4 'W�� ��2	�! Q4	d 	2. 

      "0=�# �	>J /� �7 '�� $7c Q4	d   �;��0 $�	� 	4 ��7-! `�W7	3 P#	13 �">�$�3 ?	2   	;2

��$d �G{! .�� U� �� `��3 �4 �� `H �7 'W�� ?�S �4��� . 

 -1�! �Q�# "�$� �>1R -1�! $<� �KB� /�(simple perforation plate) ��2	�! Q4	d 

'��.      "�!	�3 ��3$3 �	>J /� )    Q;�# ���-1�! P	>1R `	X
Z	�  	;2 (        # p#$;C Uf;�! Q;�# /�

  Q!	�3 	4 `	!GX2   `H   "! F�  "�	4�$� 'X� �4 �#�. '�	
� ���   Q!	;C ';�� :�X! -1�! �>1R 

#� 	4 ��	� -1�! U�     �;7 �;C	4 /	;4 nV!	;7 ?	

�� simple perforation plate  ";! ��;�!	�    ��;C

)Fahn 1989 .(@d�# ����=�#   #H `�C7�$3 U��	4 # Q��A $R	�� /� 	2��� ����;�� 	4 ���	! ��   ?	;2

              ����;�� # ��	;� -;1�! U;� :
;C�� 	;4 ?$R	�� 	3 N��! # "A#$a! "�	

��    �;7 "�	;

�� ?	;2 

�
%$0 ��$d "B%� P��R �4 "! F�  ���  ��#�)(Naik 1989   �$�;C $
;��4 M	B
�� 	4 Q!	�3 '
� # 

   Q�# M�A �� �	Z   '�� ��$X2 	2. :��$4	�4 � ̀ �W7	3      ��C �6J	K! ?	2   :�$3 Q!	�
!    �� -;1�! p��

����� .G3�   Uf�! P	��) "���
4� '1R ( �	3�7 	4   ����/ `�C $3             �;�#H `�;C ��;Kd # �� �	;� �4 ?�

) �
%$��  P	1R (��$X2 ��C '��  .  `��B%�6C�   ̀ 	�	X� G�� ?��#H          "4�;O 'X;� /� '%$;��  $0

"1�� �4 `�C '�� `�C (Metcalfe & Chak 1983). `	X2      ">�$;�3 �	
Z	;� �� �;7 ?��;A

�d	�     ��C ��2	�! 	2�
Z	�   G�� [�����	  ?	2      Q��;f3 [��G;0 ��$X2 ?	2$f�% �4 ����� Qd��S �4

��C ���. 

     G�	X
! P	1R ��X� /�����7  3 :�4 `�W7	    .�� ?	2Cleome�  ";!       '!	a;� �;4 `��;3

Q�#       '%	4 $�	� `�G�! :��kX2 # Q�# :�$
�O�7 # :�$
0�G4 $Kd �	2     �';��  ';%	4 /� [;�� 	2

�$7 ��	C� F�4H # �f�  N�O. 
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 ��z

   "0=�# \$4 ">�$�3 �	
Z	� ��       �;7 ';�� ��
;�! $
;��4 U;�%��!#�G0 `	;2	�0 ?	2 

/� ��3�	f�: 

�D\$4 U�
  F2	7 . 

|D �
Z	� 	4 ������ ?���� 	2 [�a� "S��� $�	� \$4 �4 'fW� �7 ���4 M���3�7 '�� $3. 

yD\$4  ��C ���C�  �$7 /� 	2 ���. 

�D       ��
W2 \$4 :�%$A �� "�	4�$� [�����	  ?����  ."J	  [�����	  �	��/� �{�
�   nj	;X
S� U��	;�  

"! U�
���
% M	X�� F��G%� �C	4. 

}D     W� "{�1�� [�����	  ���B! F2	7    \$4 $�	� �4 'f     :�4 ?	2	�% [{S # 	2�
Z	� �  �� G;�� ?

'�� $
X7 �W�	B!. 

zD    \$4 $�	� �� nj�X6! �7 ?G7$! \$f0� Q>! �� "�	4�$� [�����	  ���#    �� Q;�%#G! '%	4 	2

 P��R �4 Q>! :��'Z����� '�� ��C Q���3 "J�X6! [�����	  '%	4 /� # ���4. 

�D        � �� �7 ?/�	4 P	1R /� $&�� "��        ';�� ��2	;�! Q4	d \$4 ">�$�3 �	
Z	�     ]V;^ ��;�# 

 "! ?��#H �C	4 .�
Z	�                ?���� # ���;4 Q;�%#$�7 ";X7 ���;B! ?#	S ?��#H ]V^ "X�����	  ?	2

 �/	� ������    �4 'fW� ?$3�
Z	�   ��
;W2 Q;�%#G! ?	2 .      ��� ��;�# ]$;6! ?�;�#H ]V;^ ��;�#

 ?G
���
%C4`�W7	3 ��  "! ��C �6J	K! ?	2 �C	4. 

 =�# /�"0    ��/#� "��!���W7	3 [
! ?	2� "!        �;�/#� :
%$;0 ��$;d /$;A �;4 `��3    G;�� # 	;2

�
Z	�         ��/#� :
%$0 ��$d '�6d�! # @�# ���$X2 ?	2            ��	;C� �	;�0 "!��;� � ';%	4 �� "���2 ?	2

�$7 .  ��/#� n	fJ	^ ��3 	2 H U�
�	��X� �!  �C	4 .   ��$<� 5fA����$7�'W�   $�	;� �4 'fW� p�� :�� �

��3 ��/#� ?	2"���
4� � "! $3  �C	4)Naik 1989.( 

`	X2 ���0        ��C ��2	�! T�	
� Fa4 �� �7 �;
Z	�           ���;63 �	;>J /� "�	;4�$� ';%	4 ?	;2 

��j    ��3#	1
! Q�C # 	2 .    Q�C �� P#	13�
Z	�  ?$
;��4 "!���W7	3 '�X2� "�	4�$� ?	2  'f;W� 

  ��j ���63 �4   ���� `H ?	2�   ��j ���63 �$�/   ��	  ?	2 	4�$� [��� 4 "�     �;��0 /� "�	;
�3 �    �;��0 �;4 ?� 

�� ���4 $&�� \$4  ���0 U� ?	2�C	4 P#	1
! '�� :�X! G�� �=�# . 

$;;�	S �;;6J	K! ��� �;;
Z	�   ���#/	;;4 # "��K
;;W! M	�;;C� �;;4 "�	;;4�$� [�;;����	  ?	;;2 

(arm-palisade cell)���C ��2	�! .  "��3	X
;W�� ,/�� arm-cell     ";
S 	;� # �;��0 �;S �� 

"! .�� �C	4. 

  '�X2�                   	;!� �';�� "�	;4�$� ';%	4 /� $;
X7 nj�;X6! "{�1;�� [�;����	  "��!���;W7	3 

"0=�#    Q�C $�<� "�	2�
Z	�  :�4 ?	2	�% # "{�1�� '%	4 `�G�! �	2�
Z	� �  ";Y�a�3 ,/�� ?

����� . 

 
�� �$% �      ���0 \$f!� # \$4 �� ?��#H          ";! p�;�3 ?���� G�� ��C �6J	K! ?	2  ��;C	4� 

     ���0 "Z$4 �� �7 ?��A �4        �O�	��� # �
���  [2 �4 	2'�� .��      "!���W7	3 �	>J /� p��3 p�� :
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	S�"! '�X2� G  �C	4(Fahn 1989).      	;2$f�% w;��3 [b�;�% ��d	;� �;��	X2 G�� \$f!� '%	4 �� 

"! �A	S� `H :
%$0 ��$d /$A # p�� �7 ��C ���� "��!���W7	3 ,/�� 	2. 

���0 �7 '�� $7c `	�	C  Cleome sp.	�	13�� /� �7@X� �����S '4$3 P   ��;��$0 ?�#H

'��  �       :�;!/ ?#� �d	� ,$
W0 ��X� /� "��h�J�%��! P	%V
Z� ���# 	4  'f;W� `H "2	;3�7 # 

�0 �4��C. heratensis ��7-! ���0 	4 5fK�! nV!	7 `H ">�$�3 �	
Z	�  "! �C	4. 

  ̀ 	�� �6J	K! :��   ���2�         ";! "��h�;J�7� l�
a! 5A	�! �� ">�$�3 P	1R P	fq  �;C	4. 

               ";! # ��
;W�� $;���3 Q;4	d "��h�;J�%��! P	1R "0�	� �4 ">�$�3 P	1R      ̀ ��;�� �;4 �;����3 

"0=�# `�W7	3 ����7 G�	X
! ?	2 ��$�&4 ��$d ��	1
�� ���! 	2. 

     ̀ �W7	3 �"��!�3	�H v$C �4 ���3 	4      ���0 P��R �4 ��C �6J	K! ?	2     P	1R 	4 �G{! ?	2

�
W2 U��13 Q4	d $&���� /� ��� "��h�J�%��!�. 

 

,'�-
 

>1R �4 @4	�! �<SV! '
��42 ��C �6��$! "W��&�� :
! . 

 

 ����.� /��0����:        �b	;�c ��;X>! $;
��    �]��;� ';f>! #   / �#$;0 �      ���;���� ��;�	�C ';W 

	  ����� �
W  �#��R ��
�! ��#�$% �	&���� ����yz �
W  �� �����}�
�! �. 
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