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 ؀ ������؀
���؀Annual Rings ؀ ����؀  ؀
��� 

growth ring  

 ��؀���؀ �	
 ؀؀
�� ؀��� 
���� �	؀؀ �؀����؀ �������؀ �؀
���؀  ! "	��  ؀ ��؀
�
؀ !  ���؀�%��
�� �&'( )* ��؀%�؀ �!
+-؀ �؀؀	��؀. :  

1 . 2	
-�؀ 345Spring wood   :early wood   )�'	'D ؀
	�؀؀ ��؀ �؀؀
.D؀؀؀؀ ؀ �	�؀�؀. (  

2 .  J	K�؀ 345Summer wood   =late wood ؀-	Q* ؀
	��؀؀ �R	�S �	�؀�؀ .(  

 �
؀
%�؀ ����T؀ �؀
&'��؀ 
�؀= false annual ring   �� ؀ ����؀ ��%�؀
&�؀ �� -Q*؀؀)�؀ ؀؀ ؀
�(؀؀ ��W )K! ؀X5 .  

 ؀
T؀ ؀)'&  ��؀
T��؀ -4��� 34Z�؀Diffuse – and ring porous wood    

Diffuse – porous wood 

 -   : ؀
_��؀�� 3_4Z�؀ )_5؀؀ �_؀ �؀��؀
_��-&� ��؀
_T�� �_	؀ �؀�؀
_.D؀ �_	! ��؀_  �%_�؀ 3_4Z�؀؀ �؀
 ؀؀��R_��؀  _! 
�* -5b���؀ 34Z�؀ c���؀%- �؀ 34Z؀ �� �؀
	+��؀+� ���؀ -	d�� ؀ ؀؀
�e���Acer   ��؀؀_�؀

 ؀-d؀؀ �؀Populous alba   ؀��
_��؀؀Betula   ؀�_��g�؀؀Olea �!
_%�؀؀؀ Eucalyptus  .  ؀h_؀ �_�
؀
 �؀�
 ؀���؀.  

Ring- porous wood  �؀ 34Z�؀؀؀ �؀h  ؀�_%�  l_	( �_��
���  3_4Z_� �؀	؀ �؀؀
.D؀ �	! ؀�%�

T��؀ -4؀؀؀ �� ����؀�.� -Q*�؀%�؀ ؀ �&	S J	K�؀  ! �W�%���؀؀ ��؀؀ �؀؀-%�� �W�%���؀  �	؀ �؀�؀
.D؀ ؀

 ؀؀؀؀��؀ 
�*Fraxinus   ��؀؀'�؀ ؀Robinia  �_� ؀�_'Z�  �
_T�� �_W

 ؀؀h_؀ ��؀
_�؀
� 345 Jm��؀
�	�
T� ؀؀h؀ ��؀
.d� %�؀�  �	!  ) �	�؀�؀ .  

  

 �%&�؀()' �؀,�+�* �؀؀()' �؀Heart & sap wood   

Heart wood   : �+	�W �'	m���؀ ��R	؀؀ �&R� ؀h؀ �؀؀g*-��؀ 34Z؀؀ �؀ �	'5؀��؀ 34Z؀ �؀
&�؀
 ؀
�_m_� �؀_�؀ ؀؀	�؀�؀ )_5؀؀  _! 3_�-��؀ �	؀؀ �؀'%�_
_� 
_q	! 3_�-��؀ 
_q���	�� �_	��؀ -_m
��؀؀ �؀�&R�

�	r

؀؀��؀ ؀ s��؀؀؀ .  

 �_5-�؀ 3_4Z�؀sap wood  :D؀؀ t�
_R�؀ �_W�'
 g_؀؀ ���؀-5u_� ���؀%_�؀ 3_4Z؀؀_� �؀ 3_4Z؀؀ �؀
_5 �_��
)&؀ ��؀؀
���؀ ��	R	؀؀؀ �	( c&�� ؀-m
��؀  �	�K�؀ .  



 
2

  

؀؀01؀ �؀
�؀
2 *3 ؀�5
6�؀()' �؀Secondary xylem in gymnosperm   

1. ؀؀h؀ ��؀
.d� 345 �� ؀
TW
+� -Q*؀ ؀؀
�	*-� yT
؀ . 
2.  ؀ ���؀ ؀�؀��
� �	�؀؀ c'� ؀���� �Gnetales  
3. �}�� � ؀؀ �}�� �D 
qW؀ ��؀����؀ ؀؀ ؀
m�K5 �'	'D  �	%W؀
��؀ . 
4.  �D��T؀ ��؀
	��؀ ��  �
5libriform f .  
5.  �}�� �!�R؀؀ ��؀&- ���؀
� ��-.&�؀+�؀؀؀ �؀ c'� . 
6.  c�T� �	�X؀ 3	*؀؀ �-؀h؀ ��؀
�؀
� ��
   ! �}��bars of sanio or Crassulae ) ( 
7. �} �__�؀؀؀ �__}�� �__D؀؀ �__�Trabeculae   �؀+__�؀؀؀ �	__
 
__� �__���crassulae  (sing.Crassula)  :  __!

 ؀؀h__؀؀ ��؀-__�� ؀
�	__�D : 
__	'�؀ �؀-__dQ�؀  �!
__( ؀__�؀ c__'�  �؀�__�
__� �؀؀+__�؀؀ �؀	�	؀؀ ��؀
__؀ ��؀
__�ZQ�  __؀؀
c'RT�؀؀ . 

Trabeculae   _! �	_�
�؀+_�؀؀؀ ���؀ �	

_� �_��� �_	'Z؀؀؀ �؀�_} �_� ��_�
W ؀
�_�&�

 �	�_� 3	*؀؀  �-؀
&�؀ ��
��-.D ؀�RK
 
؀��W  ؀ ��؀
�	� .  

8.  �	��W c'� ����؀ : 
؀ .   �TW
+��Homocellular rays  W�%�� �	�	%W؀

 
�X5 �� . 

؀ .   �TW
+�� -	rHeterocellular rays   �	�	%W؀

 
�X5 �� ؀�%� + �	�
�_4؀ �؀
�	_K&�؀ c�T� ؀
�	�D
ray tracheids  ! �}�� 
؀؀  �؀ �!�R�� -&W؀ ���%'� ؀؀؀  ؀؀؀ {�؀؀؀�Rm  ! ؀؀؀ ؀؀-. 

9. ؀�RK؀؀ �؀���� ؀؀ JK؀ �؀�	؀؀ �%�؀ ؀) 
�؀ ����؀ . 
Cross field   : �_	�	%W؀
��؀ �_	'Z�

 �_�؀����؀ ��	_K&�؀ 
_q	!  _&�'�  _؀ �؀؀ ���؀.&_� ��؀-��T��؀&( ��؀

 �!�R�� JKW -&W c'� ؀����؀ �	�
�4�؀ ) �_	�	%W؀
��؀ �_	'Z�؀ �_q} ��؀ �!�R�� -&W ��	K&�؀ �q} ��
 ؀�%��.	T
 (  

  

  ؀�5
6؀ �؀
���؀Secondary phloem  

 �	�
e�
 �e��� ؀�W
Q؀ �؀
�'�؀ -m
�� :  

؀؀ ؀؀ ���؀؀   . ؀���axial  system  
 �__	'Z���؀ -__m
����؀__� �؀seive elements  ؀؀   __'Z؀ ���؀�__�W؀؀ ؀)__�؀؀ �؀ �__	'Z���؀ 
__�XZ�؀

 �� -m
��؀ �؀h؀ 2	�} b4؀ ��؀
�'�؀ 
�		%W-
؀ ؀
�'؀ �؀
	�؀؀(Fusiform initials)  .  

  

�؀!&  ؀؀ �؀&.-؀   . ؀Radial  system   ؀
�'�؀ ���؀ 
�	%W-
 ���؀ . 
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 3__4Z�؀  _! 
_�� ؀
(�_S؀ )_D؀ 
_qW؀ �؀ ؀�W
_Q؀ �؀
_�'�؀ s	_TW  _! �_�W ؀
_&'( �_e(X� �_%�� ؀
_W
	(؀
  _! ؀ �� �'� ��؀  ��%_�؀
4��؀ ���� ��؀�
  ! b4��  ��؀ 
�XZ؀ �؀X�5؀ t}-� ؀h؀ ؀؀�W
Q�؀ �_��� �_�
qW

 �_	'Z���؀ -_m
��؀ �؀
��_W� �_�؀؀ ��_T؀ ��؀
_�
���؀  _! �_	'� �_���� ؀؀ �%�� � ��
؀ ���؀h؀؀ ؀ -	r ؀ ؀
4��؀
 ؀
	+�؀�� .  

Tangential bind of fibers : J_'D ؀
_��  _! ؀
_&�؀ )%_4
 -_qe� ؀
_	��؀ �_� �	_�
�� ؀
��+�  ؀؀
؀؀h؀ ��؀
.d؀؀ �؀-�� . � ؀
_	�X� �	�
��� ؀ ؀
��+؀ �؀؀_� ��؀
_���؀ -_�� -��_&�  _! 
_q	'� ؀
_����؀ �_%��


q�
e�W؀ ��� .  

Radial rays   ��-.&�؀ ��:  ��؀ �	؀
_+�؀  _! �	�
�_4_�؀ �؀	؀ �؀%���_m؀ 
_q�� ؀�%�� ��؀؀  �؀
 ؀؀
__+�� ؀
__�'�؀ �__&.��  __! 2__T�� �__D 
__qW��؀ !__  ��؀+__� ؀ �؀ ؀
__T�� ؀ �؀%__�؀
__�'�؀ �__�W؀ 3__4Z�؀ �__�W ؀؀

��  ! �+�
؀؀ ��؀
�g؀ �؀_
 ��T���؀ ����؀ c�T؀ �؀
T�؀ y	dilated rays   �_�
  _! ؀
_T؀ ��؀�_�� �_D؀

q�	�} �	�؀ ����؀.  

 �	__'! �__&__  �؀؀�	__�؀ !'	؀ ؀ �؀؀__� ��%__�؀ *��
__R+'� ؀
__W
	(__� ؀	؀{
Z؀ �؀
__�'�؀ �+__TW؀ ؀-__��� ؀؀
__��

q��� .  

  

  

 ؀؀01؀ ?<&؀؀ �؀
��Secondary phloem in Gymnosperm  :  

 �	�
eW �� ؀�%�� :  

1.  ؀؀�_�����؀_�؀؀ ؀؀ �؀axial system   �_� ��؀%_�؀ :sieve cell  +؀

 
_�X5W �_	�	% + 
_W
	(؀ ؀؀
_	�؀
 �	�	����؀ 
�X5  ��albuminous cells . 

2.  �	�
�_4؀ �؀�_m�؀Ray initial   : �_	�	%W؀

 
_�X5 �_� _� + �%_�؀	��؀ 
_�X5albumin cells    _!
* ��*؀ ���؀-؀
�
q��؀ y_&! �_�-.&�؀+_�؀؀؀ �؀ c_'� �_}�� �	'Z؀ ���؀
(
T؀؀ ��؀ �+W 
� . �_	�	%W
��؀ 
_�XZ�؀؀

�R'�Z� ؀؀ ���؀؀
� �W؀
5 . 
 -  ��-
��K�؀ �'�
�؀ !  �؀
�'�؀ 3	�-�pinaceae   ؀
_	؀؀؀ �؀ �_� �	_�
�� ؀ !_  �؀_-�؀
_�'�؀ 
�	%W-
 �e��

؀
	��؀ 2� ��؀
��� �	'Z�� 
�X5؀ �	�
�� 
	�	%W؀

 ؀
W
	(؀؀ ؀ .  
 - ؀�__�* �__T'
 :  �__T'؀ ���؀__�؀ ��؀-+__� )__�D �__� ؀-__R� �__	+؀؀ ��؀؀
__�  __؀؀Abies balsamea  ؀h__؀ -__qe�؀

��-q+-؀؀ ��؀	����؀  ! s؀ �؀-��؀h؀ ؀�Z�T؀ �؀-+4�؀ t.� c'� s�؀-��؀ .  
  

 ؀؀01؀ �؀
AB? ؀
��Secondary phloem of Angiasperm   

؀؀h؀؀ ��؀-�� ؀
�� �� �&�؀؀ �	�
eW �� ؀�%�� .  
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1. ؀ ؀؀����؀ ��؀%�؀
e��؀ :	

W؀)�؀؀ �؀3  �	'Z��؀-؀!&� + ���؀ 
�XZ�؀+ �؀��� 
�	%W؀

 � +؀
	�؀ .  
2.  &!؀ �؀
e؀: ��؀�RK؀؀ �؀���� ؀؀ JK؀ �؀�	؀) �	�	%W؀

 
�X5 �� �W�%� ���؀ . 

��'__K�� 
__�X5 �__�� �	�
__e��؀ X__* + 
__�XZ؀ �؀ �__	�	'( 3__	*؀؀ �-؀ �	__S؀!-�؀؀__� ؀؀ ؀!�-؀ 3__	*؀-�
 ؀
��؀'�؀؀؀ ��؀ c'� ؀
	؀ ��؀���� �D؀؀؀ ؀ ؀�'
 c'� ؀����؀ �T&�� �D �	�	%W؀
��؀ .  

  

  

  

؀ ؀�5
6؀ �؀
�؀ ��؀
+� :  

1.  ؀
�'�؀ -m
��  ! ؀-4��� ؀
�'�؀*�- �� �؀ g+�؀ J�u� �D. 
2. )Q� ؀-5�؀ �	�
�'�؀ -m
���؀ 2� ؀؀
��� �	�
�� �؀-�؀ ��	q
 �}�� �DVitis  
3.   ! 
�* ؀
�'�؀ -m
�� �	&
 �	
 ؀
	��؀ -4��� �DNicotiana   . 
4. ؀؀؀g�؀  ! 
�* ؀
	��؀ ��  �
5 ؀
�'�؀W �Aristolochia  . 

  

 : �.	؀ ���؀-4��؀The periderm    

  �	'R؀ �؀�	�؀%�� �� ��4� ؀�W
�  �
D؀ s	TWphellogen ( cork c.)  ؀ ��؀%_�؀-_4��؀ )_�� )��
 �	_'R؀ ��؀%_�؀ �_� �؀
&	_T؀؀ �؀؀h+�؀  !phellem (cork)    _�	'! ؀�	��
_*؀cork cambium   ؀-_4D؀

 �__��W
�phelloderm . ؀ ؀
&	__T؀؀ ؀ �؀h__+؀ !__  �؀�W
__Q�؀ �'d�__؀؀ �؀�__( �__+	�W �__.	؀ ���؀-__4؀ ��؀�__%��
؀؀ �؀+-؀؀ �؀؀&�؀ ؀؀؀؀�؀��� �+	�W ؀
��؀%�؀ ��؀ .  

  

 E���؀Bark  :   

 ؀
+_؀!_  ��؀ 3_4Z؀؀ �؀  �
_؀ ���؀�	��
_%؀؀ �؀
5 2&�  ��؀ �+TW�؀ )* c'� �'.� t'.K� �؀؀

5 J'D  c�؀ �T&� 
�
؀ �؀&���� ؀-����؀ (  '5؀؀ J'D؀ �	؀{  � :  

 J'&�؀ �'.� �D؀Bark    ؀ ��؀؀
�R�؀  �	'R؀ �؀�	��
%؀؀ �؀
5 ��D؀��؀ ��	��؀ �TW�؀ 2	�} c'�
 ؀X.m�؀ �'.� 
�* ؀ ��	؀ ��؀
�'؀ �؀؀-4&�؀ 
�X5؀ �	'R��؀ �� �؀
��� ؀
&؀ ��  �؀�%��Rhytidome  

 }؀
Z�؀ J'&�؀ c'� .  

   &'��؀ J'&�؀Ring bark  �؀؀ ؀  �	'R؀ �؀�	؀ �؀%���%�� �+	�W �W؀�.�؀ )%� c'� ���؀%�؀ J'&�
 ؀��
��؀  ! 
�* �W؀�.�؀ ��	؀ c'�Betula   3���؀؀Vitis .  
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  R�-��؀ J'&�؀ :Scaly bark   :��	��* t�
Rm �� %�؀�  �	؀ !'�	��* �� s�
��؀ J'&�؀؀ �؀�	 
 &'��؀ J'&؀ �� �؀
��	� -Q*؀؀؀ ��؀-؀*�� ؀ �؀؀ ؀
+�� .  

 ؀؀
+��؀ �	'R�؀commercial cork    : �	'R؀ ��؀'�؀ �؀
+؀؀ �؀�K� ؀h�؀ �	'R�؀؀ �؀Quercus 

suber  .  

 -%���؀ �	'R�؀ : c�؀�؀ �	��T؀ ��؀%�؀ !   �؀-4��؀ �� ��
W  �	'! ؀�	��
* �� ���؀%�؀ �	'R�؀؀ �؀
 ؀
���؀ -�� �� .  

 ؀؀
+��؀ �	'R؀: �؀ �
W �	'! ؀�	��
* �� 
4�� ؀h؀ �؀؀ �؀-4&�؀ �� .  

  

؀؀&I�؀ J+�3 :wound periderm = wound cork  

 �__.	؀ ���؀-__4��؀ J__'�Z� ؀ �؀-__+
 ؀
__���؀ �

__m� �__+	�W .__� ���؀%__�؀	؀ ���؀-__4&؀؀__  �؀&__� �؀
�(��؀+-؀ �؀
���؀ c'� -K�&� 
���؀%�؀ �؀ �	'R؀؀ �؀ -	r ؀؀ ؀
�؀ �؀.-�&� �� ��؀-���-؀ �؀hq
 �W�%���؀ .

�؀+-��؀%�؀ ��؀-��؀؀ ��� ؀ c�؀ �S-��  ��؀؀ ��	��؀ 
�XZ�؀ �&� .  

 ؀؀؀؀ �__� )q__؀ �؀ �	__�&'R؀؀؀؀ �؀ �__� �	�__4��؀ �__� )q__�؀ �	�__4Z؀ �؀
__�
؀؀ �%__�؀ ��؀-�__�؀؀ !__  ���؀
 �&'R�؀ .�	'R؀ �%��� �؀��� ؀ ؀؀{� ��؀-؀؀؀
RZW؀؀ ؀ 
�* .  

  

  

 �+3
KI؀ �؀
L
1��؀ *3 ؀؀؀��M�؀  

1. ؀-4��؀ ���&� : �	��	%�

 ؀ �؀+�؀؀؀-4� c�؀ �!
S�

 )%��	%؀؀ ��� �؀
�؀Cutinization   �_}�� �_D 
�*
�	��� �&�.
 ؀-4��؀ c.d�� 
W
	(؀؀ �	�؀'%� . 

2.   �	%W-'%T�؀ s	T؀ : ؀!-؀ �؀�%�� l	( ؀ ؀؀؀؀�؀
m�K5 �	!
R+؀ �؀
�
���؀  !  �	%W-'%T�؀ s	T��؀ -!���
4��؀ �� �	؀�؀ �؀&� ؀؀ �؀&� �	
 ؀؀ y�����؀ s	T؀ ��؀؀-Hypodermis  �_�؀
���؀؀.�&_� �؀ , �_��� 
_W
	(؀؀ ؀

؀-4��؀ ��� t�
Rm �؀-�؀ ؀؀ )%� c'�  �	%W-'%T�؀ s	T��؀ . �_�
��*؀ ؀
؀؀ ��؀�&! 2�� c'� ؀h؀ )���؀
�	%	W
%	� . ؀ ؀؀؀؀�؀h؀ )Q� c'� �'.�؀Hard leaves xelophytes  . 

3. _� 
_��
r ؀h_؀؀ ؀؀-	�4؀!-؀ �؀ �_*-( )_	'&� c_'� )_��� 
_�� ؀�_dQ�؀ c_'� ؀؀ �	'R_T؀ �؀�._T�؀ c_'� ؀�_%� 

؀ ��؀�__�  �
__��

؀ ؀
__�-�؀__Z� ؀
__�
��
 ؀
__R+�؀__� �؀
&�  __! ؀؀-	�__4؀ �؀�Z�__T�  __؀ ��؀
__�
؀ ���؀h__؀ c�__T�؀ -
 ؀؀؀؀�؀ ��-�� ؀
R+�؀Trichophyllous xerophytes   . 

4. '	+��؀ !  ��؀
	؀؀ ��؀�K
 �}�� ؀h؀؀ ؀؀؀؀�؀ ؀؀�.W؀ 
����! �	�
&R؀؀ �؀ �	��؀-* 
�XZ؀ ��؀؀ ��{�؀ �؀
	
 �	�؀�q؀؀؀ �؀
	؀{  ��؀ ��؀
Z؀ �� �؀+� �؀�dQ؀ �؀g��� �D؀ ؀��؀�.�� . 
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5. 
q�	*-� l	( �� ؀�dQ؀ : �؀-d�
_
 c�_T� ؀
_5 J_��+� �_�� ؀-�
r 
qW�*؀ ؀�dQ؀ �؀�� �'&
 �؀%�؀ ��؀
 c_'� ��
_T� 
� ؀ �� ؀؀؀����؀
؀ �؀؀ �	؀{
Z�؀ �	�؀�q�؀  �W
_} c_'� ��؀!'_� ؀؀ J�؀
_+�  _! 
_�* t�_W �_'D

 �__��'� �__	!-r c__�؀__� �؀b�� ؀؀؀؀-__
 �.__�؀�
 �__	}؀
Z�؀ �__!-d�؀ �__T&�� ؀ ؀؀
__T�؀ t.__�  __! �__m
5 ؀�&__�
 ؀��RT�؀ 
�* �	'R�؀Ruscus   . 

6.  ؀ ؀؀؀؀�؀-	d_m �_	!
R+؀ �؀
_�
؀ ���؀h_؀ c�_T�؀ s�_��؀ �_	'�� )_	'&� c_؀؀ �؀u_� ؀h_�؀_�؀؀ ؀؀ t._� ؀؀g�5؀
Microphyllous  �*-���؀؀ 
��؀؀؀
%؀ �؀؀��K�؀؀ )	Z؀ �؀
W؀
* )؀
��؀ �4* .(  

  

2-  �+��؀ ��؀
KI؀ �؀
L
15Fleshy xerophytes   

 c_�؀ �!
_S�

 ؀
_�'� ؀؀
_5 s	_TW c_'� ؀�_��� l_	( �_	��'�؀ 
qW
&	�؀ 
qD؀؀؀

 ؀
��� ؀
�
؀ ���؀h؀
 -_%
 ؀
_��� �_	( �_	�	%W؀

 
_�X5  _؀ �_W؀
Z�؀ 
_�XZ؀ �؀؀
_R+؀ �؀-_�!  ! �	R� ؀
؀ ��؀h؀ ؀؀ �	�Xq؀؀���؀ �؀

-؀	؀؀؀؀ !+�؀ *� 
q.	�� ؀؀ �%�؀X
���
T�؀؀ 
q�+( .  

؀؀
_Z�؀ s	T��؀ hZ��؀  �_�
��؀  _! 
_	W�+؀ ��؀؀
_.��؀ �	_�  _! 
_�*  _'5؀{  ؀؀ ؀؀
_5 �_R'�Z� 2_D؀��
�	W
Q�؀ ��
��؀  ! �'�؀ ؀)  �؀
�K�؀؀ c�؀�؀ .  

  

  

3-  �+Q
؀ ��؀
L
1��؀Hydrophytes   

 �؀�؀__�؀؀ g__	*-��؀؀ �__��q؀؀{__� ��؀__-؀؀؀ ��؀؀ ��__��� �__	�
؀ ��؀
__�
���؀__�؀؀؀ ��؀__  ��{__� !__  ���؀
؀ ��-؀ ؀���؀ ؀؀؀����؀ �� ؀
!
_T؀؀ ��؀
_�؀ c_�؀ �!
S�

 �'m���؀؀ �	�
���؀؀ �	D؀��؀ �+TW؀؀ �؀g�5

 �	�	��؀ . ��
* ؀ ؀؀؀����؀
+��؀%� �؀ .  

1.  ؀-4��؀ 
 ؀.    �	�
D��؀ 
q�R	؀؀ �&R� 
 ؀   .؀X؀؀؀ ��؀؀
d؀ �؀؀
؀ ��؀
K��

 ؀�&� . 
 %(   .؀��	�؀&� �؀% �D؀ . 
 (   .؀	�؀%'�؀؀! c'� ؀���� . 
 ؀؀  .؀��d؀؀  ��؀g}�؀   !  R�Z�؀ �	!
.؀؀ �؀g}؀ ��{� !  �؀�dQ�؀ . 
 ؀.    _R'Z؀؀ �؀-_R�؀؀  �
_؀؀ ��؀-_R�؀ �_� �_	�
5 ؀�_dQ�؀Front & back cavities   ؀�_dQ؀ �؀
_��!؀؀ ؀ �_	(

��.���؀ 
qW؀ ��� {�؀؀
S�� ��؀b؀؀ ���؀-dQ؀؀؀؀ �؀-
 ؀؀
&�؀ ��
��� �+	��* ؀��� . 
2. ؀؀؀؀X_� ؀
��؀ )%4�؀_� ؀؀�؀: �؀
&؀ �؀
_K���؀ t._� ؀؀
_�g� �_؀؀ �؀؀
_� ؀-_�-4� ؀؀ �%_�؀�_�d؀؀ ��؀

 �
_؀ ��؀
	��؀ . �_��
��� ؀؀؀ ؀؀؀؀؀ 
_qW�%
 ؀
_��� ؀
_�
���؀ �_�
؀Heterophylly  : �_W�%؀؀ ؀؀؀؀�؀ ���؀
 ؀؀ �؀_؀�_W؀ �_�
  _! 
_�*  -_5؀ )%_4
 ؀ �%_�؀
_؀؀ ��؀
_Z�؀؀ )%_4
 ؀ �%_�؀
_��؀ �_��Rannunculus   .

 �_}�� ؀
W
	(؀؀ 
�؀
�	}
_�   _! 
_�* ؀؀�_W؀ �_�X�Sagittaria  . ؀X_� �_'��� )�_؀ ��؀
_��؀  _! "	_��  _��؀
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 �.�-� ؀؀��d؀؀ �� ؀؀؀؀؀�؀ ��؀�W؀Linear   ؀
_	��؀  ! "	��  ��؀ 
�؀ �	�q� �	�؀�q�؀؀ �	��؀ �	!
.�؀؀
 �	.�-� 
qD؀ ؀؀؀؀�%� �&	���؀ . y	_��  '	Q���؀ s	T��؀؀ �!
��؀ �'�
* �	!
.؀ ��؀_�؀ ؀؀؀؀�؀ �؀� �_D؀��



  (؀���؀ 2	�} �� ؀��d��؀ )K��؀ c�؀  )K�� . 
 �	�؀�q؀ �؀-d؀؀ : �؀�q؀ �؀gZ� ؀�Z�T� ���؀؀ ��	
 ؀
!
T� c'� 
q�؀��(b
 �	�
؀ ��؀
�
؀ ؀؀؀؀؀ ���؀
���

 ؀���؀ ��  �	%W؀
��؀ s	T����؀  ؀ �؀%�؀ ��؀ )	Q���؀؀ �R���؀  !  ��� ؀؀
R��X�.Aerenchyma   

  


