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 ����� ����� 	
 ��
��� ����� ����� �����
� �����Athionema R.Br.  �� �!�� "#

��������(Brassicaceae)  ���!�� 	
*. 
  
	#�'���(� ��#(� ��) *�
' ��� � +�#
�� ���) *�'���� ,��-  

!"
��� ���# �$�% ������ �
�&% ���'� ���"�%.���'�% )�����.  
  

��.-��  
    ��$*� �
�
��* �$��� +���� ,�"-*  .-�� ���"* �
�� /��-�Aethionema �
�
���� ��0"��� 1�  /��-
��
	� :   A.cordifolium (D.C.) ,A.carneum (Banks et sol.), A.arabicum (L.) A. froedinii 

(Rech. F.), A.fimbriatum (Boiss.), A. grandiflorum (Boiss. et Hoh.) , A.speciosum 

(Boiss. et Huet), A.syriacum (Boiss.), A. trinervium (DC.),  3"���� +���� ,�� 4�
)���
� 	5 )��*�� 1# 675 ������ 8���� �
�
��*�� % 1� 1
�*� )���9� �7��*$��� :;"<��� �$��� 3�* "�&�

/��-
� =
>�* 	5 �
�
-�* �
��� �
�
��*�� 3"���� ?��� . 4� ��@� 3��
"'* ���� �$����� 3�7��
A���� �
0"-B "@-�&� 3C"*�� �<5 )���D� E
��*� �
�>���� 3"���� Bifacial  1
� 3��
"'* ���� 3�7���

 �
�"���� 1
*<�;�� ,>��*� /��-
� ?�� 3C"*�� 4� "�"
6> F�$ +
� 1� �
�-�$
�� �
�"���� 1
*<�;��
 �
�-�$
��%���� �$����� 3-
� F�4& �
�'B�� 3��<���� C�; 	5 3"56*>� % �<��*��� 3"���� 3C"*�� ���

 )��*�� 3"�� G�� �5"7
"� ������ 	5 �7��*$��� :;"<���� 8����� "
6> ,"&�H�leaf venation  3�4 "@-H�
�$����� �
� /��-
� 	5 ��@� �
�
>�*� �
�
-�* ��
�.  

������#�� ��#�/��: R.BR. Athionema %  ��0"��� �
�
���� %�
�
��* �$���.  

 
Anatomical study for leaves and Epidermal properties in Athionema R.BR. 

species (Brassicaceae) in Iraq. 
 

Safa H. A.al-amer Al-ibrahemi & D.Khalil I.Abass Al-shemarri 
Department of Biology, collage of Science, University of Baghdad, Baghdad, Iraq. 

 
Abstract 
    The research included anatomical study of nine wild species of the genus 
Athionema R.BR. from BrassicaceA family in Iraq, and these species are: 
A.arabicum (L.), A.carneum (Banks et sol.),A. cordifolium (DC.), A.fimbriatum 
(Boiss.),A. froedinii (Rech. F.), A. speciosum (Boiss. et Huet), A. syriacum 
(Boiss.),A. grandiflorum (Boiss. et Hoh.) , A.trinervium (D.C.).The research 
covered the anatomical characteristic of the leaf Epidermis as well as leaves 
venation, also transvers sections for leaves were studied ,and revealed that some 
anatomical characteristics have taxonomic importance in distinguishing the species. 
This research also showed the presence of important variations in internal charecters 
for leaves anatomy as it was characterized as Bifacial and variation between the 
Palisade layer and spongy layer in term of their cell thickness ,as some species were 
distinguish by interfering of palisade and spongy layer .The study also showed 
differences in stomatal complexes pattern , and the characteristics that related to the 
shapes of the Epidermal cells of leaf and leaf venaition have also important 
taxonomic and diagnostic value in the species under study.  
Key words : Aethionema. , Cruciferaeae family, Anatomical study.  
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#���#�1  

 ��*� ���
� 1� �
B&�� G�# �
�
-�*�� 3"$����� ��*�*

 3"���� �C��* �� 	*�� ���
� !4� ��� �
�
��*�� 3"����

 "@*
��� +
� 1� �
�@T��� % �
�
��*�� 3"���� 1� 1
�*�  

 U�*>� 	5 ��@� 3��
"'* �@T* "@-�& 	5 8�
�& �
���

 �
*"�-�� :
�"����[1] �"�� "�&]2[  ���>*$� G��  

 �"# �0"� 1� �B&� 4-� U
-�*�� 8��H& �
�
��*�� 3"����

 !�&Z "� �4��] [3.  

 ,� .-� ���
R.BR. Aethionema  ��0"��� G��

 �
�
����Brassicaceae  4� 8�
�&�� �
*"�-�� 360"��� 1� 	��

 �7*(380) � "$-�(3000)  ��$�� 3"�"$� 	5 ��*-* "#�-


�
� ����� �<;-� 	5 ��"> ��"��� 1� ;$�*��� ?]4[  "��

 	����� ,B�** "@-H5 )����� 	5(80) � "$-�(177) "#�- .]5[.  

 ?�� 1� 4� "
�"�*�� ��@��� 360"��� 1� ��0"��� !4� ��*

 �'����� ,����� ;
�"-�<��� �-"@��� ,B� c�4'& ��>*$* "@$"-��

�7��� ��� ,B� �-
C 3"*"�- "@-�� �"����� ,�����L.Alyssum 

 �� 3"*"�- ��.-� ,B� �
L Matthiola   ?�� 1� "�&

��$
� ,��>�� ,B� �
�; �
��� "@� /��-
�L.Brassica 

nigra.  

 3"$���� �
�
���� ��0"��� 1� 8�
B& /��-� GT�* ��

 �#�$���� 	5 ��0"��� ���� 1� �i��� G�# )����� 	5 �
�
��*

 �
������ �
*"�-��Flora of Iraq. G�# �
�
��*�� 3"$����� 1�

$� �$��� ��"��� j�*]6[  3�@T� 	*��  

 360"�� ���"*�� ."-�
�� /��-
� 1� ���� ��
� 3"�����

 �
�
���� ��0"��� "@-�� 1
*<����� 8������ �<���� 3��4 % F�4&�  

 1� ,& �$���]7[  =0"�>�� G�� "@
5 ��"�� 	*��

 ,� .-� l"<� m���� �
�@T���� �
�
��*��Alyssum  F�4&

��� C�; "$���
�'B�� 3��<�  3��
�����%�$��� "��[8]   �<5

 .-�� �
�
��*�� 3"���� G�� ���"��Erysimum  :�"*��

�
�
���� ��0"���.  

 8���� �
�
��*�� 3"���� �$��� G�� 	�"��� +���� U�@


 1# 675 )���9� 	5 �7��*$��� :;"<��� �$���� )���
�

 /��-D )��*�� �$الجنس���Athionema   ���� 	5 F�4� )�

 �
� .-��� /��-� C

�* 	5 �
�@T��� 3"���� �#�* ���� �"�
n

�$�����.  

 ,#!�� � ��2� ���#��      Materials & Methods   

./"�*� �*  1� ,& �<
�;]o  ��� ���  ���[  	5

������ 	5 �7��*$��� :;"<���� 8����� �
7�*.  

 3 �����  

 	5 �
��� ������ �
�
��*�� 3"���� 3�@T� /��-� ,C#

 �
�'B�� 3��<���� C�; "@��� 1�� �$����� �
� .-���%  �<�

 1� ,&� �$����� �
� /��-
� :
��� �
�'B�� 3��<���� C�; 3-"&

 1
"�*��� /�-�� 1� ������ 8���� 	��$��� ������ 1
�;$��

Anisocytic type  ;�-�� G�$
 "� ��


*&�Cruciferous type  > +6B 1� 1الصليبي �4�� "
6

 8�#"$�Subsidiary cells  ;
�* ����� 	5 �
�"$*� �
i

 �$�"��� "
6>�"�Guard cells. E7�� U6*>� �@T F�4&

 	5 8����� ,�; l���* 4� �
�"
*#
� 8����� "
6> �"��� 	5

 1� ������ E;$��(199 44)  G�#� 3��$ +
� �*
���&
"�

 /�-�� 	5 ��
�A.trinervium � ,�;� ,��� G-�� � �
�>�

 /�-�� 	5 1"&A.carneum  % 8����� "
6> ?��� ��$-�"� "��

 1
� 3�"�*5(71 49)  	5 ��
� G�#� 3��$ 4� �*
���&
"�

 /�-��A.speciosum  /�-�� 	5 ��
� G-���A.arabicum 

% 1
� G��$�� 8����� 	5 "
6>�� ,�; 3�"�* 1
� 	5(223 

86.6)  �-�� 	5 ��
� G�#� 3��$ +
� �*
���&
"� /

A.trinervium  /�-�� 	5 ��
� G-���A.carneum % "��

 3����* �<5 	��$�� E;$�� 	# 8����� "
6> ?�# G�� ��$-�"�

 1
�(99 44)  /�-�� 	5 ��
� G�#� 3��$ 4� �*
���&
"�

A.fimbriatum  /�-�� 	5 3��$ �<5 ��
� G-�� "��

A.trinervium  % ��� ,���(1).  

� 3��
"'*�� 1� �
���� 3��� �
� /��-
� 	5 3T��� 	*�

 �
�;<�� 1������ 1� +
� �$�����Radial walls  �7��*$����

Tangential walls  "@�"���� "@�"&�� 	5 3��
"'* 3�@T�

 "
���� 8����� 1� ,& 	5Upper Epidermis  G��$���

Lower Epidermis  "
���� 8����� 	5 "@�"&�� 3����* +
�

�
-�-� 1
� "�   ��
<*$�Curved Straight   1
#�-�� 	5

A.froedinii ,A.grandiflorum ,  ��
<*$��Straight 

 /�-�� 	5A.arabicum,  ����*��Undulate  1
#�-�� 	5

A.cordifolium  �A.speciosum   �
-�-� G�� ����*��

Undulate Curved   1
#�-�� 	5A.syriacum � 

A.carneum  8��� ����*��Strongly Undulate  	5

�� 1
#�-A.trinervium ,A.fimbriatum    

 ��
<*$� 1������ 3-"&5 G��$�� 8����� 	5 "��Straight  

 /��-
� 	5A. syriacum ,A. arabicum ,A. carneum 

,A. grandiflorum   s��*�� 8�
���Strongly Undulate 

  /��-
� 	5,A. trinervium, A. cordifolium   ����*��
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Undulate  /�-�� 	5A. fimbriatum   ��
<*$��– �
-�-�

Curved Straight  1
#�-�� 	5 A. speciosumو 

A.froedinii. ��'B�� ��$-�"� "��Stomata  1� 1
�* �<5

 �
�'B�� 3��<���� 1� "<�"$ "-��� "�&� �
�"��� �$����� ,6>

1
"�*��� C��;�� 1� 3-"& .-��� /��-D  ��'B�� 3����* "�&

������ 1
�;$�� G�#  ��'B�� 1� ��� "�& ������ 8���� 	��$���

 ���"*�� /��-
� :
�� 	5 	��$�� E;$�� G�# ���# �B&� 3-"&

.-��  Athionema  ��'B�� "@
5 ��*-* 	*�� ������ G�$*�

 ������ 1
�;$�� G�#Adaxial  	��$���Abaxial  m

Amphistomatic leaf . �<5 ��'B�� ,"&�� G�� ��$-�"� "��

1
� 3�����&, ����Elliptic   ��0اDھليليجي���&,  *���

Spherical   �$�"��� "
6>���Guard cells  �'B�"� �;
����

 ,&��� �
��& 3-"&Reniform  �
�0�� G��% �$����� 3�@T��

 /�-�� G��$��� "
���� 1
*����� 1
� ��'B�� ���#� 	5 1
"�* "7
�

������.  

��� 1
�;$�� 1
� ��'B�� ,
�� 1
"�* ��� 4� 	��$��� ���

 1
� ������ E;$�� 	5 l���*61.9  /�-�� 	5 �*
���&
"�

A.arabicum �111  /�-�� 	5 �*
���&
"�A.trinervium  

 1
� ��'B�� ,
���� l���* �<5 	��$�� E;$�� 	5 "��46.1 

/�-�� 	5 �*
���&
"� A.froedinii �69.2   	5 �*
���&
"�

 /�-��A.speciosum .  

'B�� �"��� "�� ������ E;$�� 	5 ,�;�� ,��� l���* �<5 ��

 1
�36.8  /�-�� 	5 �*
���&
"�A.fimbriatum  �19 

 	5 �*
���&
"�A.trinervium   % �<5 ?���� ,��� "��

 1
� l���*32  	5 �*
���&
"�A. fimbriatum �18.5  

 /�-�� 	5 �*
���&
"�A.arabicum .  

��* �<5 ������ 	��$�� E;$�� ��$-�"� "�� ,�; ,��� l�

 1
� A
5 �'B��45.6  /�-�� 	5 �*
���&
"�A.fimbriatum 

�20  /�-�� 	5 �*
���&
"�A.arabicum   ,��� l���*�

 1
� ?����34.6  /�-�� 	5 �*
���&
"�A. fimbriatum  �

17.8  /�-�� 	5 �*
���&
"�A.carneum . ��� ,���

(2) ��� �����)1.(  

 �4���� 	
 5�!��#�� 621#��The Transvers Section 

in Leaf    
 �
� /��-
� :
�� 1� �
�"��� �$����� ,6> 1� 1
�*

 �;
$� 8��� 3�4 �$�����Simple Epidermis   1� ���u�

 "
6>�� 1� ���� U�Uniseriate  1� ������ ,�-� ;
�*

����� "
6> 1� 8����� 3��H*� 	��$��� ������ E;$��  ��
;*$�

,&��� ���";*�% 3�"�*� 1
� "@&�$ ,���(22.2 8.8) 

 /�-�� 	5 ��
� G�#� 3��$ +
� �*
���&
"�

A.grandiflorum  /�-�� 	5 ,�$ �<5 ,��� ,�� "��

A.cordifolium  % �
��� �<�;� s�">�� 1� 8����� ;"�*�

 �
��"> �<�; ,&�� U"7* 	*�� 1
*�
&�� 8�"� 1� �
���

 ���
� G#�* 8��*$�Cuticle ,&*�
&�� F�$ l���*  1
�

(5.6 2.6)  ,&*�
&�� F�$ ,�� x�� 4� �*
���&
"�(2.6) 

 	5 �*
���&
 A.cordifolium   F�$ ��&��(5.6)النوع�"

 /�-�� 	5 �*
���
"�A.grandiflorum .  

 1
� 3�"�* �<5 8����� F�$ G�� ��$-�"� "��(22.2 8.8) 

 F�$ ,�� x�� 4� �*
���&
"�(8.8)  /�-�� 	5 �*
���&
"�

A.cordifolium  F�$ ��&��(22.2) /�-�� 	5 �*
���&
"�  

A.grandiflorum . ;$�*��� y
$-�� ��$-�"� "��

Mesophyll tissue   1"& �<5 �$������ .-��� /��-� )���D

 A���� 	0"-BBifacial  �4 :0"��� ��"
*#
� ,&��� ���

 �
�"���� "�
&-����Palisade parenchyma   "�
&-����� "
����


�-�$
� �Spongy parenchyma  ?�� F"-�� G��$��

 �
�"�# �<�; G�� ;$�*��� y
$-�� A
5 C
�*
 �� /��-
�

 1� �&&�� "-"
��� 8��*�� �#���� ,&�� �@T "�-�� �
�-�$��

"
6>��  /��-
� 	5 "�&A. arabicum ,A. carneum ,A. 

froedinii , A.syriacum.  

 1
� �
�"���� �<�;�� F�$ ,��� l���*(37.2 10.8) 

 /�-�� 	5 F�$ ,�� 1"& +
� �*
���&
"�A.fimbriatum 

 /�-�� 	5 F�$ ��&��A.grandiflorum  �<�;�� ��$-�"� "��

 1
� F�$�� ,��� l���* �<5 �
�-�$
�(29.6 8.2) 

 /�-�� 	5 F�$ ,�� T��� 4� �*
���&
"�A.fimbriatum  

 /�-�� 	5 F�$ ��&��A.grandiflorum   .  

�� ,&� "�� ��0���� ,&��� 1
� l���* �<5 �
0"#��� ��C�

 ��7
��� ,&����% �<5 	;$��� )���� �<;-� ,&�� ��$-�"��

 	5 m��� �
i E;$� ,&�� �@T

/��-
�,A.grandiflorum, A.carneum, A.arabicum  

 /�-�� 	5 	��$��� ������ E;$�� G�# m��� ,&�� �@T�

A.cordifolium   �@T �<5 /��-
� �
<� "�� m��� ,&�� 3

 	;$��� )���� �<;-� 1� T���� ,�$
� 1� 8��<�� G�#
� 1�  

 "
6>�� 1� ���� U� 1� U�u��� 8����� y
$-� �;"��

 �������–  ,&��� ��
;*$�  

�
0"#��� ��C��� F�$ ,��� l���*  1
�(59 13.2) 

�
�"���� �<�;�� F�$ ,�� x�� 4� �*
���&
"� 
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(13.2)/�-�� 	5 �*
���&
"� A.syriacum  F�$ ��&��(59) 

 /�-�� 	5 �*
���&
"�A.speciosum  ��C��� U��� ��# "��

 1
� l���* �<5 �
0"#���(5 4)  1
#�-�� 	5 U���

A.syriacum ,A.cordifolium  �(6 5)  U���

A.arabicum , A.carneum ,A.froedinii  1��(8 6) 

 1
#�-�� 	5 U���A. trinervium , A. speciosum 

�(10 8)  /�-�� 	5 U���A.grandiflorum   % "��

 1
� 1
"�* �<5 ��C� ,& 	5 m�>�� �
#�� ��# G�� ��$-�"�

1
� /��-
� (20 11)  /��-
� 	5 c"#�A.carneum 

,A.fimbriatum, A.froedinii, A.speciosum , 

A.trinervium  1��(29 21)  /��-
� �
<� 	5 c"#�. ,���

 ���)3 ( ��� �����(2).  

�	4���� ��!��           Leaf Venation  

1 A ��!��� ���      Type of Venation   

 3�4 1�&* "@*$��� 3�* 	*�� /��-
� 1H� y0"*-�� 3�@T�

 	&���� ��� ���� )��* �"T- % /�-�� 1�Brochidodromus 

 ;�*�* "�-�� �5"��� �-# �
�-"B�� )����� 	@*-*
 �"T-�� �4� 	5�

�$�$ 	5 "@7�� :� 	$
0� )�# F"-�� 8C�"��� .���
� 1� �

 ����Mid rib ������ 8�#"� 1� �*�
%  

 ��"# 8���� �$����� �
� /��-
� 	5 )��*�� �"T- 1# �4�

 "@-
� �;
$��� 3"������ ?�� ���*5 /��-
� =>
 "�
5 "��

/��-
� 	�5A.arabicum, A.carneum , A.fimbriatum 

,A.froedinii ,A.trinervium >
 .�> ������ 8�#"� 1� s�

 ������ ��� G�� �
<*$� ;>� �*�
 .
0��� �� 	;$��� )��#

 	<*�* �B �5"��� !"�*"� ������ ;$� )�*�*5 �
�-"��� )����� "��

.
0��� )���� :� ������ ��� �-# j�>� 8�� )����� %�
<� "�� 

 ,&�� �*�
 .
0��� �� 	;$��� )��# +6B F�*�*5 /��-
�

 ������ ;$� 1"��*�
5 1"
�-"��� 1"����� "�� ��<�� ��- �
<*$�

��<�� �-# 	$
0��� )���� :� 1"
<*�
 �B �5"��� ��-. ��$-�"� "��

 3"<
���� G��Veinlets  /�-�� 1� /��-
� :
�� 	5 1�&*

 /��*���Branched  �� /��*�� 1�&
� 8���� 8Once  1
*�� G��

 /�-�� 	5 A. speciosum /��*�� "@
5 1�&
 /��-
� �
<� "��

3��� +6B G�� 1
*�� . 1�&* )����� 3"
"@- 1� ��� "�&

 /��-
� 	5 ��$*�A.carneum , A.cordifolium, 

A.grandiflorum . 3"�
$��� ��$-�"� "��Areoles  �<5

:
�� 1� ��@���� =���� ,6> 1� �@T �$����� �
� /��-
� 

 �� "
��C�� �
B6B 3"�
$��� 1�&* �<5 8������ ������ 	5 3-
"�*

 �B�B�Triangular  �
#"�� ��Quadrangular .  

�
4��#��  

 	5 ��@� �
�
��* =0"�> ������ 1� �$����� 3�@T� �<�

 1
*����� "
6> ,"&�� F�4 	5 "�� �$����� �
� .-��� /��-�

�� G��$��� "
���� ,
�� 1# 675 �
�'B�� 3��<���� /�-� "���"��

 ������ 	��$��� ������ 1
�;$�� G�# ��'B�� % 3"�� F�4&

 y
$-��� 8����� �<�; "@-�� )����� ,��-� �7��*$��� :;"<���

 �
�"���� �<�;�� 1� ,& U��� ��# F�$� ;$�*���

 1� A
�# ��;-*"�� �
0"#��� ��C��� ,&�� �
�-�$
��

� 3"56*>� �*�"B�� =0"�>�� F�* ,& �$����� �
� /��-
� 1
�"

/��-
� U6*>H� ���*>���� ������ /�-�� ��$-�"�  3�#"$ +
�

"@�
>�*� /��-
� ,C# 	5 3"���� !4� . �$��� 3�@T� �<�

 �
�"
*#
� 8����� "
6>� �
$"����� �
������ 1������ ,"&��

 G�# "��"�*-� 1
� T���� �
"'* ���� ������ ������ 1
�;$��

 /��-� 1
� "@�"&�� �
"'* 1# 675 	*"�-�� /�-�� .�-� 	��$���

 C��;�"� �
�'B�� 3��<���� 3C
�* ��� �$����� �
� .-���

 1
"�*���Anisocytic type  �T�� 	5 :0"��� C��;�� ���

 �
�
���� ��0"��� 3"*"�-]��[  �$��� 	5 /�-�� �4� ,�$ F�4&

]8[  %�� ,6> 1� T��� ������ 	5 8����� 1� �
�"��� �$���

 	5 ������ E;$�� 1� 	��$�� E;$�� 	5 "���* �B&� 3-"&

A*�&Z "� �4�� /��-
� m�i� ]��[ �Z� m$�� m�$�� :��
 ��� 

]��[  "
6>�� |�"���� ��-�� 1# y*"- 1������ s��* 1� G��

 G�# 1������ ,"&�� 	5 3��B T���� ������ C
"�* �
��# ,6>

 �*$� 3"-
��� �
5��'��� :������ U6*>� 1� �i��� G�# /�-�� j

 c"� "� :� )�*
 �4�� �
B����� �
�"-�� G�� jC�
 �4�� �$������

 !�
�� A�]16[. ��'B�� /�-� 1� �
�"��� �$����� y0"*- 3�@T� "�&

 G�# ��'B�� ���� T��� +
� �
�
-�* �
��� "@�
C�*�

	��$��� ������ 1
�;$��  ���� 8���� ������ G�$* �4� ��

Amphistomatic leaf  3��<���� ���#� 	5 U6*>� T����

 �
�'B�� .  

 1
� ��'B�� ���#� 	5 1
"�* ���� �$����� 3�@T��

 E;$�� G�# ��'B�� 3-"&� ������ /�-�� G��$��� "
���� 1
*�����

������ E;$�� 1� ���# �B&� 	��$�� % 3�&4]17[  ���* 1�

,&�� 1
"�*
 ��'B��  ���*>��� c�C�
� 	5 ���
 1
"�*�� �4�� �
�&

 "�� �
0
��� U��T�"� ��'B�� ��# �BH*
 4� ������ 1�]18[  �<5

8c"7
� 8�� 8�"
C� ���C
 ��'B�� ���* 1� 1
� % E7�� 1
� 	5

]13[  �0�C 1��<5 G�� ��u
 ��'B�� 1� 8�
�& ���#� ���� 1� G��

 E*-�� �
��# ,6> 	0"��� j�*����.  
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"��  y0"*-�� 3�@T� +
� ������ :;"<� 3"��� ��$-�"�

 �;
$��� 8����� ��
�; +
� 1� �$����� �
� .-��� /��-� A�"�*

 �<�;� s�">�� 1� �;"����� "
6>�� 1� ���� U� 1� ���u���

 �� "@-� G�� }�<-�� 1� �
�"> "@-H& ���* 4� ,&*�
&�� 1� �<
��

 E$"��� 	-��*&�
� �@���� 3�* 3$��(SEM)  	;�* ��

 A
�� �"�Z "� �4�� �
�
-�*�� �
�"-�� 1� �
�* ��@� y0"*-]�o[ 

 �
� /��-
� )���� ,��-� �
������ :;"<��� 1� �$����� 3-
��

 A���� 	0"-B /�-�� 1� ;$�*� y
$- 3�4 "@-�&� �$�����

Bifacial  �
�"���� 1
*<�;�� ,>��*� /��-
� ?�� 3C"*���

�C
"�* ��#� �
�-�$
�� A� c"� "� :� )�*
 �4�� "]��[.  

 :
�� 1� �$����� 3�@T� �<5 )��*�� �"T- =>
 "�
5 "��

 /�-�� 1� 	&�� )��* 3�4 /��-
�Brochidodromus  :�

 �
����� 3"�"$��� ,"&�� 	5 3��
"'*�� ?�� ����Shape of 

Areoles �
����� E$��� ,>�� 3"<
���� /��* F�4&�. 
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 ,/
EA  �
� /��-
� )���D G��$��� "
���� 8����� "
6> ,"&�� 1
�*

�$����� . �
�&*�� 8��800X. 

A  ������ E;$�� 

B  	��$�� E;$��  
1-A.arabicum, 2- A. carneum,3-A.cordifolium , 4- A.fimbriatum , 
5-A.froedinii , 6-A.grandiflorum,7- A.speciosum, 8-A. syriacum 
,9- A. trinervium 
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F 

  

G 

  

E 

  

H 

  

I 

  

J 

  

K 

  

L 

  

M 

  
1-A.arabicum, 2- A. carneum,3-A.cordifolium , 4-A.fimbriatum , 5-A.froedinii , 6-A.grandiflorum,7- A.speciosum, 8-A. syriacum ,9- A. trinervium 

,/
 G A  �$����� �
� /��-
� )���� 	5 �7��*$��� :;"<��� E7�* . �
�&*�� 8��(500 x) 
  

        
A.carneum  A.arabicum  

        
A.fimbriatum  A.cordifolium  

        
A.grandiflorum A.froedinii  

        
A.syriacum  A.speciosum  

    

    
 ����3 A )��*�� �"T- E7�* �$����� �
� /��-
� 	5 . �
�&*�� 8��50 x  A.trinervium  
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 يوضح الصفات الكمية لخ]يا البشرة اDعتيادية في الورقة لNنواع 1-جدول 
  الدراسة مقاسة بالمايكروميتر

3"���� 

  

/��-
�  

������ E;$��  	��$�� E;$��  

 8����� "
6> ,�;

�
�"
*#
�  
?����  

 ��#

"
6>��  

 "
6> ,�; 8�����

�
�"
*#
�  
?����  "
6>�� ��#  

A.arabicum 
(67.2-64.8) 

65.5 
(50.4-48) 

49 
16-14 

(96-93.6) 
94  

(86.4-84) 
84.8 

14-12 

A.carneum  
(48-43.2) 

44 
(62.4-60)  

60.8 
12-10 

(88.8-86.4) 
86.6 

(52.8-48) 
50.4 

13-11 

A.cordifolium 
(108-105) 

103 
(69.6-55.2) 

63.2 
8-6  

(120-15.2) 
116 

(50.4-43.2) 
46 

10-6 

A.fimbriatum 
(168-156) 

162 
(96-84) 

89 
11-9 

(172.8-170.4) 
171 

(100.8-98.4) 
99 

12-10 

A. froedinii  
(166-158) 

163 
(72-67.2) 

68.4 
12-9 

(211.2-206.4)  
208.6  

(64.8-62.4) 
63 

14-13 

A.grandiflorum 
(103.2-100.8) 

101.2  
(57.6-55.2) 

56 
12-10 

(108-100.8)  
104 

(60-57.6)  
58.4 

14-11 

A. speciosum 
(156-146) 

149.8 
(76.2-67.2) 

71 
 

6-4 
(129.2-124.8) 

125 
(67.2-62.4) 

65 
9-7 

A. syriacum  
(98.4-96) 

97 
(52.8-48) 

50 
11-9 

(103.2-96) 
99 

(57.6-55.2) 
56.4 

14-12 

A. trinervium 
(216-196.8) 

199 
(60-52.8) 

56 
8-7 

(228-220) 
223 

(48-43.2) 
44 

10-8 

 

  

 ,���2 A 	��$��� ������ 1
�;$�� G�# ������ ��'B� �
�&�� 3"���� E7�
 %)�*
���&
"��"� �$"<�.(  

  "
���� 8�����  G��$�� 8�����  

/��-
�  �'B�� ,�;  �'B�� ?�#  
 ,
����

��'B��  
�'B�� ,�;  �'B�� ?�#  

 ,
����

��'B��  

A.arabicum 
(21.6-16.8) 

20.6 
(19.2-14.4) 

18.5  
61.9 

(21.6-19.2) 
20 

(21.7-19.4) 
20  

68.1 

A.carneum 
(24-21.6) 

23.1 
21.6-19.2)( 

21 
65.7 

(24-21.6) 
22.4 

(19.2-16.8) 
17.8  

64.8 

A.cordifolium 
(26.4-25) 

26 
(22-21.6) 

21.2 
66.6  

(26.4-24) 
25.6 

(24-21.6) 
23.4 

64 

A.fimbriatum 
(38.4-36) 

36.8 
(33.6-31.2) 

32 
59.2  

(48-43.2) 
45.6 

(36-33.6) 
34.6  

62.5 

A.froedinii 
(33.6-28.8) 

31 
(24-21.6) 

23.1 
45.4 

(33.6-31.2) 
31.8 

(21.6-19.2) 
20.4 

46.1 

A.grandiflorum 
(28.8-26.4) 

26.8 
(24-22.4) 

22.8 
64.7 

(31.2-28.8) 
30 

(24-21.6) 
22.5  

64.1 

A. syriacum 
(26.4-24) 

25.8 
(21.6-19.2) 

20 
64.5  

(28.8-28) 
28 

(21.6-19.2) 
20.2 

65 

A. speciosum 
(31.2-28.8) 

30.4  
(24-21.6) 

22.4  
71.4 

(28.8-24) 
27  

(25-21)  
24.2  

69.2 

A. trinervium 
(19.2-18.6) 

19 
(21.6-16.8) 

20.6 
111 

(26.4-24) 
25.2 

(21.6-16.8) 
19.6 

68.7 
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 ,���F A  �
�&�� 3"���� 1
�
�$����� �
� /��-
� )���D �7��*$��� :;"<���.  
  النصل  العرق الوسطي

 ��)

 ��)�(�

 	


�#P��� 

 ��)

 Q���

 �������

�� �)���  

�R/#� ,�!# 

 ,/


 �#P���

�� �)��� 

 �1�2�� S#�

������(�  �1�2�� S#�

����#!�� 
,���� S#� ��
��� S#� 

 S#�

,/���/�� 

       ������  

  

����(�  

  

29-26 10-8 (38.4-33.6) 
35.4 

 (72-86)  غير متميزة غير متميزة  دائري
78 

(21.6-16.8) 
18.8 

(4.8-2.4) 
4.3 

A.arabicum 

13-12 6-5 (55.2-52.8) 
53.4 

 (103.2-108)  غير متميزة  غير متميزة  دائري
104 

(21.6-19.2) 
19.9 

(5.2-4.8) 
5 

A.carneum 

20-19 5-4 (16.8-14.4) 
15.4 

 (19.4-21.6)  بيضوي
20.4 

(19.2-16.8) 
17.6 

(76.8-72) 
73.4 

(9.6-7.2) 
8.8 

(3.6-2) 
2.6 

A.cordifolium 

13-11 5-4 (31.2-28.8) 
29.6 

 (7.2-9.6)  بيضوي
8.2 

(12-9.6) 
10.8 

(60-52.8) 
54.5 

(16.8-12) 
14.6 

(5.8-4.8) 
5.2 

A.fimbriatum 

15-14 5-4 (21.6-19.2) 
20.4 

-دائري
  بيضوي

 (62.4-64.8)  ةغير متميز  غير متميزة
63 

(14.4-12) 
12.8 

(3.4-2.2) 
2.8 

A. froedinii 

18-16 8-7 (60-67.6) 
59 

 (12-14.2)  بيضوي
13 

(16.8-14.4) 
16 

(96.91.2) 
93 

(16.2-14.4) 
15.2 

(4.8-3.6) 
4.4 

A.speciosum 

21-18 5-4 (14.4-12) 
13.2 

 (48-52.8)  غير متميزة  غير متميزة  دائري
50.2 

(12.9.6) 
10.8 

(4.6-3.2) 
3.8 

A.syriacum 

29-26 10-8 (40.8-36) 
38.2 

 (28.8-33.6)  بيضوي
29.6 

(38.4-36) 
37.2 

(115.2-108) 
110 

(24-21.6) 
22.2 

(6-4.8) 
5.6 

A.grandifloru
m 

19-17 7-6 (48-45.6) 
47 

 (26.4-28.6)  بيضوي
27 

(33.6-28.6) 
31.4 

(67.2-60) 
64.3 

(12.2-9.6) 
11 

(5-3.4) 
4.2 

A.trinervium 
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