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ฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏة�Internal structure of leafฏฏฏฏฏฏฏ�ฏฏ؀ฏฏ؀ฏฏฏฏ
ฏ��ฏฏฏ ฏฏ��ฏฏฏ ؀ฏฏ��ฏฏ ฏฏ��ฏฏฏ ฏ��ฏฏฏฏ ฏ��ฏฏ ฏ��ฏฏฏ ฏฏฏ��ฏฏ ฏ��ฏฏฏฏฏ ฏฏฏ��ฏฏ ฏ��ฏ ฏฏฏ��ฏฏ ฏ��ฏ �ฏ��ฏฏฏฏฏ ฏ��ฏฏฏฏ
ฏ��ฏฏฏฏฏ ฏฏ��ฏฏ ฏฏฏ��ฏฏฏ ฏฏฏฏฏฏ ฏฏ ฏ��ฏ �ฏ��ฏฏฏฏฏ ฏฏฏ��ฏฏฏ ฏฏฏฏฏ��ฏฏ ฏฏ��ฏฏฏฏ ฏฏ��ฏฏฏ ؀؀ ฏ��ฏฏฏฏ ฏ��ฏฏฏฏ ฏฏ ฏฏฏฏฏ
ฏฏฏฏฏฏ ฏฏฏฏฏ��ฏฏ ฏฏฏฏฏ ฏฏฏฏ ؀ฏฏฏ ฏฏฏฏฏฏ ฏฏ ؀ฏฏฏฏฏฏ ؀ฏฏฏฏฏ ฏฏ ฏฏ ฏฏ ฏฏฏฏฏฏ ؀ฏฏฏฏฏฏ ฏฏฏฏฏฏฏ
ฏฏ��ฏฏฏฏ ฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ؀ฏฏฏฏฏฏ ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ؀ฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ

 ฏฏฏฏ��ฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏRuscus؀ฏฏ��ฏฏฏฏ ฏฏฏฏฏ��ฏฏ ฏฏ��ฏฏฏฏฏฏ ฏฏ ؀ฏฏ��ฏฏฏฏ ฏฏฏ��ฏฏฏฏ ฏฏฏฏ��ฏฏฏ ฏฏ 
 �ฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏฏฏฏ

ฏฏ��ฏฏฏฏ ฏฏฏฏ��ฏฏ ฏ��ฏฏฏฏ ฏ��ฏฏฏ ฏฏ��ฏฏฏ ฏ�ฏฏฏฏฏ ฏ��ฏฏฏฏ ฏ��ฏฏฏฏฏฏฏ ؀ฏฏ��ฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏ ฏฏ ฏฏ ฏฏฏ ฏฏฏฏฏฏฏ
�ฏฏ

1-  ฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏDermal tissue system                       
2-            ฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏGround tissue system  
3-            ฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏvascular tissue system 

ฏฏฏ ฏฏฏฏ ฏฏฏฏฏฏฏ ؀ฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏ ฏฏฏ
ฏ�ฏ ฏฏ��ฏฏ ฏ��ฏฏ ฏ�ฏ ฏ��ฏฏฏฏฏฏ ฏฏ�ฏฏฏ ฏฏฏ��ฏฏฏฏ ฏฏ��ฏฏฏฏ ฏ��ฏฏฏฏ ฏฏ��ฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏ

�ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏ

�ฏฏฏฏฏฏ�ฏฏฏฏฏAnatomy��leaf�
1�ฏฏฏฏฏฏ��epidermis: ฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏ adaxial ฏฏฏฏฏ  Abaxialฏ��ฏฏฏ ฏฏฏ��ฏฏฏฏ 

 ฏ��ฏฏฏฏฏฏฏฏ ฏฏ��ฏฏฏฏ ฏ��ฏฏฏ ฏฏ��ฏฏฏ ฏฏฏฏ��ฏ ฏ��ฏฏฏฏ ฏ��ฏ ฏ��ฏฏ ฏฏ��ฏฏฏฏordinary epidermal  cellsฏ��ฏฏฏฏฏฏ  
 ฏฏฏฏ�ฏฏฏฏsubsidiary cells ฏฏ�ฏฏฏฏ ฏฏฏฏฏฏ ฏ�ฏฏฏฏฏฏฏ  trichomesฏ��ฏฏฏฏ ฏฏ��ฏฏฏฏฏฏฏ ฏ��ฏ ؀ฏ��ฏฏฏฏฏฏฏ 

  ฏฏ ฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏcork cells ฏฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏ silica cellsฏ��ฏฏฏฏฏ ฏ��ฏฏฏ ฏฏฏฏฏ 
 ฏ��ฏฏฏฏฏฏฏ ฏ��ฏฏฏฏฏ ฏ��ฏ ฏ�ฏฏฏ ฏ��ฏฏฏmotor cellsฏฏฏฏฏฏฏฏ��ฏ ฏฏ��ฏฏ ฏ��ฏฏฏ ฏฏ�ฏฏ ฏ�ฏฏฏ ฏ��ฏฏฏฏ ฏ��ฏ ฏ��ฏฏ 

 ฏฏฏฏฏฏฏlithocytes ฏฏฏฏฏฏฏฏ ฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏ cystolithฏฏ��ฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏฏ ؀
�ฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏ ฏฏ

ฏฏฏฏฏฏ ฏฏฏ
 × ؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀؀ � ฏฏฏฏฏฏ ฏฏฏฏ100

ฏฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏ � ฏฏฏฏฏฏ ฏฏฏ

�ฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏ
 *epistomatic leafฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏ ฏฏฏ 
 *hypostomatic leafฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏ ฏฏฏ  
 *Amphistomatic leafฏ��ฏฏฏฏ ฏฏฏ��ฏฏฏ ฏ�ฏฏ ؀ฏฏ��ฏฏฏฏฏ ฏฏฏ��ฏฏฏ ฏฏฏฏ��ฏฏฏ ฏ��ฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏ  

�ฏฏฏฏฏฏ ฏฏฏ ฏฏฏ ฏฏฏฏฏฏ ฏ ฏฏ ฏฏฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏฏฏฏ
ฏฏ��ฏฏฏฏฏฏ ฏ��ฏฏฏ ฏ��ฏฏฏ ฏฏ��ฏฏฏฏฏ ฏ��ฏฏฏฏฏฏ ฏฏ��ฏฏฏฏฏฏ ฏฏ��ฏ ฏ��ฏฏฏ ฏ��ฏฏฏฏฏฏฏฏฏ ฏ��ฏ ฏ��ฏฏฏฏ ฏ��ฏฏฏฏฏฏฏฏ ฏฏ�ฏฏฏฏ ฏฏฏฏ

�ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ
�ฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏ

1



2

2�ฏ33ฏฏฏฏฏฏ�ฏฏ33ฏฏฏฏ��Mesophyll:ฏ��ฏ ฏฏ��ฏฏฏฏ ฏฏฏ��ฏฏฏฏ ฏ��ฏฏฏฏฏ ฏฏ��ฏฏฏฏ ฏ��ฏฏ ฏ��ฏฏฏฏฏ ฏฏ��ฏฏฏฏ ฏฏฏ��ฏ ฏฏ��ฏฏ 
ฏ��ฏฏฏ ฏฏฏ�ฏ ฏ��ฏฏฏฏฏฏฏฏฏฏ ฏ��ฏฏฏฏฏ ؀ฏ��ฏฏฏฏฏฏ ฏ�ฏ ฏ��ฏฏ ฏฏฏฏฏฏฏ��ฏ ฏ��ฏฏ ฏฏ��ฏฏฏ ฏ�ฏ ฏ�ฏฏ ฏฏ ฏฏฏ�ฏ ฏฏฏฏฏฏฏฏฏ ฏฏฏฏ

 ؀ฏฏฏฏฏฏฏฏฏฏฏฏฏ33ฏฏฏ�ฏ33ฏฏฏฏฏฏ�ฏฏฏฏฏ33ฏฏ�ฏ33ฏฏฏ�ฏ33ฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏฏ
:ฏฏฏ�ฏฏฏฏ

:ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ��ฏฏฏ��ฏฏฏ ฏฏฏ�ฏ ฏ��ฏฏฏฏฏ ฏฏ��ฏ ฏ��ฏฏ ฏ��ฏฏฏฏฏ ฏฏฏฏฏฏ��ฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏ 
ฏฏฏฏฏ ฏฏฏ ؀ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏฏ ฏฏฏ ฏฏ ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏฏฏฏฏฏฏ ฏฏฏฏ

�ฏฏฏฏ ฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏฏฏฏฏ
�ฏฏฏฏฏ ฏฏฏฏ ฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏ ฏฏฏฏฏ *

 ฏฏฏฏฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏ ฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏ ฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏฏ ฏฏฏฏฏ *Thymelaea .
�ฏฏ��ฏฏฏฏ�ฏฏฏ��ฏฏ�ฏ��ฏ�ฏ��ฏฏ�ฏฏฏ�ฏฏฏ�ฏฏ��ฏฏฏฏ�ฏฏ��ฏฏ�ฏ��ฏฏฏฏฏ�ฏฏ�ฏฏฏฏ�ฏฏ��ฏฏ�ฏฏฏฏฏฏ��ฏฏ�ฏฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏ��Ficus

elastica�ฏฏฏฏฏฏฏ��Centaurea��.
ฏฏฏฏฏฏ��ฏฏฏ�ฏ�ฏ�ฏ��ฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏ�� EucalyFtusฏ��ฏฏฏฏฏ�

AtriFlex�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏ�Hakea.
�ฏ��ฏฏฏฏฏฏ�ฏ�ฏ�ฏ�ฏฏ�ฏ�ฏฏฏฏฏ�ฏฏ��ฏฏฏ�ฏ��ฏฏฏฏฏ�ฏ��ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏ��Elodeaฏ��ฏฏฏฏฏ�ฏฏ��ฏฏ�ฏ��ฏฏฏฏฏ�ฏฏ��

�ฏฏฏฏฏ�ฏฏฏฏ�ฏฏ�ฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏฏIris�ฏฏฏฏฏฏฏฏฏฏ�Gladiolus.
�ฏฏฏฏฏฏ�ฏฏ�ฏฏฏ�ฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏ��Lily

ฏฏ��ฏฏฏ�ฏฏ��ฏฏฏ�ฏ��ฏฏฏฏฏฏฏ�ฏ��ฏฏฏฏฏ�ฏฏ��ฏฏฏ�؀ฏฏฏฏฏฏ�ฏ��ฏฏฏ�ฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏ��ฏ
.ฏฏฏฏฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏ

�ฏฏฏฏ33ฏฏฏ�ฏฏ33ฏฏฏฏ��ฏฏฏ�ฏฏ��ฏฏฏฏ�ฏฏฏฏ��ฏฏฏ�ฏฏ��ฏฏ�ฏฏ�؀ฏ��ฏฏฏฏฏ�ฏ��ฏฏ�ฏฏฏ��ฏ�ฏ��ฏฏฏฏฏ�ฏฏฏ��ฏฏ�ฏฏฏ�ฏ��ฏฏฏฏฏ�
؀ฏฏฏฏ��ฏฏฏ�ฏฏ��ฏฏฏ�ฏฏ��ฏ��ฏฏฏฏฏ��ฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏ�ฏฏฏ�؀ฏฏฏฏฏฏฏ

�ฏ33ฏฏฏฏฏฏ�ฏ33ฏฏฏฏฏcollcting�cellsฏ��ฏฏ�ฏ��ฏฏฏฏ�؀ฏ��ฏฏฏฏฏ�ฏฏ��ฏฏฏ�ฏฏฏฏ��ฏฏฏ�ฏฏ��ฏฏฏฏ�ฏ��ฏ�ฏ��ฏฏ�ฏ��ฏฏฏ�ฏ��ฏฏ��
��؀ฏ��ฏฏฏฏ�ฏ��ฏฏ�ฏ��ฏฏฏฏ�؀ฏฏ��ฏฏฏ�ฏ��ฏฏฏ�ฏฏ��ฏฏ�ฏ��ฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏฏฏฏฏฏฏ�ฏ33ฏ�ฏฏฏ33ฏฏฏ�ฏฏ33ฏฏฏ

ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏ��ฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏ�
�ฏฏฏฏ��ฏฏฏ�ฏฏฏฏฏฏ�ฏฏ��ฏฏฏฏฏฏฏ�ฏ��ฏ�ฏฏ��ฏฏฏฏฏ�ฏ��ฏฏฏฏฏ�ฏฏฏฏPinusฏ��ฏฏ�ฏฏ��ฏฏฏ�ฏฏฏ�ฏ��ฏฏฏฏฏ�ฏฏ��ฏฏ�ฏ��ฏฏฏฏ�ฏ��ฏ��

�ฏฏฏฏฏฏ

ฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ Vascular�Tissue�of�the�leaf 
 ฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏ ฏฏฏฏVeinsฏฏฏ ฏฏฏฏ ฏฏฏ ؀�ฏ��ฏฏฏฏ ฏ��ฏ ฏฏฏ��ฏฏฏ ฏ��ฏฏฏฏ ฏฏ��ฏฏ

 ฏฏฏฏฏฏฏVenation ฏฏฏฏฏ .Veinฏ��ฏ ฏฏฏฏฏฏ ฏฏฏ ฏฏฏ ؀ฏฏฏ ฏฏฏ ฏฏ ฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏฏฏ ฏฏ  
 ฏฏ��ฏฏฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏฏฏ��ฏฏฏ ฏ��ฏฏ ฏฏ��ฏฏ ฏฏ ฏฏฏ��ฏฏฏ ฏฏ ฏฏฏฏ ฏฏฏฏ ฏฏฏ ฏฏฏฏฏฏConifersฏฏฏฏฏฏ ฏฏ��ฏฏฏ 

�ฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏ ฏฏฏฏฏฏ ؀ฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏฏฏฏฏ ฏฏฏฏฏฏฏฏ ฏฏ ฏฏฏ ؀ฏฏฏ ฏฏฏฏ ฏฏฏ ฏฏฏ
1 ฏฏฏش -Reticulate.ฏฏฏฏฏฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏش ฏฏฏ  
2 ฏฏฏฏฏฏ -parallel.ฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏش ฏฏฏ  

 ฏฏฏฏ ฏฏฏฏ ฏฏ ฏฏฏ ฏฏฏฏฏฏฏ ฏฏPinnate ฏฏฏ ฏฏ  plamate.
�ฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏ ฏฏฏฏฏ ฏฏฏฏฏฏ

 ฏฏฏฏฏ Vessels ฏฏฏฏฏฏ  -  Tracheids ฏฏฏฏฏ  -  Fibres  -  Xylem parenchymaฏฏฏฏฏฏ ฏฏฏ  
.ฏฏฏฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏ ฏฏฏฏฏ ฏฏฏฏฏฏฏฏ

 �ฏฏฏฏฏฏฏ ฏฏฏฏฏฏ ฏฏ ؀ฏฏฏฏฏ ฏฏฏฏฏฏ
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؀ฏฏฏฏ؀�ฏฏฏ�؀ฏଏฏฏฏ؀

�ฏฏฏฏฏฏ�ฏฏฏฏฏฏSieve�tube�ฏฏฏฏฏฏ�ฏฏฏฏ��-��fibre�–�companion�cells�؀ฏ��ฏฏฏฏ�ฏฏฏฏฏฏฏฏ���phloem
parenchyma.�

�ฏฏฏฏฏฏ�ฏฏฏBundle�sheath��
ฏ��ฏฏฏฏ�ฏ��ฏฏฏฏฏ�ฏฏ��ฏ�ฏฏ��ฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�؀ฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏ

�ฏฏฏ��ฏฏฏ�ฏฏฏ��ฏ�ฏ��ฏฏ�ฏฏ��ฏฏฏ�ฏ��ฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏฏฏฏฏcasparian
strip�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏ�ฏฏฏ��Rasaceaeฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏ���

�؀ ฏ���ฏฏฏฏฏ�ฏ���ฏฏฏฏ�ฏ���ฏฏฏฏ�؀ฏฏฏ���ฏฏฏ�ฏฏฏ���ฏ�ฏ���ฏฏ�ฏ���ฏฏฏฏ�ฏฏ���ฏฏ�ฏฏฏ���ฏฏ�ฏ���ฏฏฏฏฏฏฏ�ฏฏ���ฏฏฏฏ�ฏ���ฏฏฏฏ�ฏฏBorder
parenchyma��.ฏ�ฏ��ฏฏฏฏ�ฏฏฏ��ฏฏ�ฏ��ฏฏฏฏ�ฏฏฏฏฏ��ฏฏฏฏฏ�ฏ��ฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏ

ฏ�ฏ�؀ ฏ��ฏฏฏฏฏ�؀�ฏ��ฏฏฏฏฏฏ�ฏ��ฏฏฏฏ�ฏ��ฏฏฏฏฏ�ฏ��ฏฏฏฏ�ฏ�ฏฏ�ฏฏฏฏฏ�ฏฏ�ฏ�ฏ��ฏฏฏฏ�ฏฏ��ฏฏฏ�ฏ��ฏฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏ
ฏฏ��ฏฏฏ�ฏ��ฏฏ�ฏ��ฏฏ�؀ ฏ��ฏฏฏฏฏฏ�ฏฏฏ��ฏฏฏฏ�ฏ��ฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏ�ฏฏ�ฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ

�ฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏBundle�Sheath�extensions�.��

���ฏฏฏฏฏฏ�ฏฏฏฏleaf�Development
�ฏ��ฏฏฏฏฏ�ฏฏฏฏ��ฏฏฏฏฏ�ฏ��ฏฏฏฏฏ�؀ฏ��ฏฏ�ฏฏ��ฏฏpericlinal �division�ฏ��ฏฏฏฏ�ฏฏฏ��ฏฏฏฏฏ�ฏฏ��ฏ�ฏฏ��ฏ��apical

meristem�ฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏ��piomeristemฏ��ฏฏฏฏฏ�ฏ�ฏ�ฏ��ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏ�ฏ�ฏฏ�ฏฏฏ��ฏฏฏ�
�ฏฏฏฏ��ฏฏฏanticlinal�divisionฏฏฏฏ��ฏฏ�ฏฏ��ฏฏฏฏฏ��ฏฏฏ��ฏ�ฏฏ��ฏฏฏฏ�ฏฏ�؀ฏ��ฏฏ�ฏฏ��ฏฏฏ�ฏฏฏฏ��ฏฏฏฏฏ�ฏฏฏฏฏ��ฏฏฏฏ�

buttress � leafฏฏฏ��ฏฏฏ�ฏ��ฏฏฏฏฏ�ฏฏฏ��ฏฏฏฏฏ�ฏ��ฏฏฏ�ฏ��ฏ�ฏ��ฏฏฏฏ�ฏ��ฏฏฏฏ�ฏฏ��ฏฏ�ฏ��ฏฏ�ฏฏ��ฏฏฏฏ�ฏฏ��ฏ�ฏฏ��ฏฏฏ�
ฏฏ��ฏฏ�ฏฏฏฏ�ฏฏ��ฏฏฏฏ.ฏฏฏ�ฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏฏ

�ฏ��ฏฏฏฏ�ฏ��ฏฏฏฏ�ฏฏ��ฏ�ฏฏฏ��ฏฏฏ�ฏ��ฏ�ฏฏฏฏฏ��ฏฏฏฏฏ�ฏฏฏฏฏฏฏ�؀ฏฏฏฏฏฏ�ฏฏฏฏฏbladeฏฏฏฏฏ�ฏ��ฏฏ�ฏ��ฏ�ฏฏฏ��ฏฏ�ฏฏ��ฏฏฏ��
ฏฏฏ��ฏฏฏฏฏฏ�ฏ��ฏ�ฏ�ฏฏ�ฏฏฏ�ฏฏ�ฏฏฏ��ฏ�ฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏฏฏ
ฏ��ฏฏฏฏ�ฏ��ฏฏฏ�ฏ��ฏฏฏฏฏฏ�ฏ��ฏฏฏฏ�ฏฏ��ฏ�ฏฏฏฏฏฏ�ฏฏ�.ฏ��ฏฏฏฏ�ฏฏ��ฏฏ�ฏ��ฏฏ�ฏฏ��ฏฏฏฏฏ�ฏฏ��ฏฏ�ฏ��ฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏ

.�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏ�ฏฏฏ�.ฏฏฏฏฏฏฏ�ฏฏฏฏฏ
ฏฏ��ฏฏ��ฏ�ฏฏฏ�ฏฏฏ��ฏฏ�ฏฏ�ฏฏฏฏ��ฏฏ�ฏ��ฏฏฏฏ�ฏฏ��ฏฏ�ฏ�ฏ�ฏฏ�ฏฏฏ�؀ฏ��ฏ�ฏฏ��ฏฏฏฏฏ�ฏ��ฏฏฏฏ�ฏ��ฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏ�ฏฏฏ

.ฏฏฏฏฏ�ฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏ�؀ฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏ�؀ฏฏ�ฏ�ฏฏฏฏฏฏ
ฏฏ��ฏฏ�ฏ��ฏ�ฏ��ฏฏฏฏฏฏฏ�ฏ��ฏฏฏฏฏ�ฏ��ฏฏฏฏฏ�ฏฏ��ฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏ��ฏฏ�ฏ��ฏฏ�ฏ��ฏฏฏ�ฏฏฏฏ�ฏ��ฏฏฏฏ�ฏ��ฏ�ฏ��ฏฏฏฏ�ฏ��ฏ�ฏ��ฏฏฏ

��ฏฏ��ฏฏฏ�ฏ��ฏฏฏ�ฏฏฏ�ฏฏฏฏฏ�ฏ��ฏฏฏ�ฏฏ�ฏ��ฏฏฏฏฏฏฏฏbifacialฏฏdorsiventralฏ��ฏ�ฏฏฏ��ฏฏฏ�ฏฏ��ฏฏ�ฏ��ฏฏฏ�ฏ��ฏฏ��
�ฏฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏฏ�؀ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏisolateral.

�ฏฏฏฏฏฏฏฏฏ�ฏฏฏฏCrassess�Leaf�
ฏ��ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏ
ฏ��ฏฏฏ�ฏ��ฏฏ�ฏ��ฏฏฏฏ�ฏ��ฏฏ�ฏ��ฏฏฏฏฏฏฏ�ฏฏ��ฏฏ�–�ฏ�ฏฏฏ�ฏฏ��ฏฏ��ฏ��ฏฏฏฏ�ฏฏฏฏฏ�ฏฏ��ฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏ�؀ฏฏฏฏฏฏฏ

�.�ฏฏฏฏ�ฏฏฏฏ�–�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ
ฏ��ฏ�ฏฏ��ฏฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏ�.ฏฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏ

�ฏ��ฏฏฏฏฏฏ�ฏ��ฏฏฏฏฏMotor�Cells�ฏ��ฏฏฏฏฏฏฏ�ฏ��ฏฏฏฏฏฏ�ฏฏ��ฏฏ�ฏฏ��Bulliform�cellsฏ��ฏฏฏฏ�ฏฏ��ฏฏ�ฏฏ��ฏฏฏ��
ฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�؀ฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏ.ฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏ�

�ฏฏฏฏฏ�ฏฏ�ฏฏฏGramineae�–Cyperaceae�type.��

�ฏฏฏฏฏฏ�ฏฏฏ���ฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏInternal�structure�of�petiole�.(�
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ฏฏ�؀ ฏฏ��ฏฏฏฏ�ฏฏ��ฏฏ�ฏฏ�ฏ��ฏฏฏฏ�ฏ��ฏฏ�ฏฏฏฏฏ�–�ฏฏฏฏฏ��ฏฏ��ฏ��ฏฏฏ�ฏ��ฏฏฏฏฏ�ฏ��ฏ�ฏ��ฏฏฏฏฏ�ฏฏฏ��ฏฏ�ฏ��ฏฏฏฏฏ�ฏฏฏ��ฏฏ�ฏฏ��ฏฏ
�.ฏฏฏ�ฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏ�ฏฏ�ฏฏ�ฏฏฏฏฏ�ฏฏฏฏฏ�ฏฏ�؀ฏฏฏฏฏ

�.ฏฏฏฏ�ฏฏ�ฏฏฏฏ�ฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏฏ��ฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ
.ฏฏฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏ��ฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏฏฏ�ฏฏฏฏ�ฏฏ�ฏฏฏฏฏฏ�ฏฏฏฏฏฏ
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