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                                                  ؀؀ ؀����؀	
؀                                     �
؀���؀؀��؀�؀ �؀؀��؀�  

����� ����� ���� ؀���؀ �� ����؀؀��� ���؀�������؀ �������؀ �؀ �:  
)A(
؀ �؀��؀�؀�
�
؀؀ ؀؀ �؀��؀ �؀�
�:  

 ؀؀! ؀���؀�"�#؀؀ �'& �%$ �؀�	؀-�؀ �؀+؀ ���!  ��. ��/ �"�#�؀ �� 0-!#� �1 ���؀ 2�؀ �1 ��4�" 5�؀
 ����؀!؀ 7�89� ؀ �� �؀>!؀؀ ��;: �؀؀����؀+؀�=>��؀+؀؀ �� �?؀؀ �؀A�. �1  B9���؀C�؀:  

1 - #$�
؀؀ ؀'&%� �؀�
:  �	؀+؀ �� ؀������؀ ؀����؀ F�!��؀+؀؀ �؀ ��+� �1 ؀HI؀ B9��  �#��؀+؀؀  �؀ C؀؀
��;�� �؀+؀؀ ���J�� �؀+؀؀ C���؀>+؀ ؀������؀ �+؀ �؀ �؀ "+�؀!I؀ C�	 �	��؀+؀؀ ؀؀ ؀؀���؀ �%�؀!" .  

2 - #$�
؀؀ (��%� �؀�
: ��؀+؀؀ C�؀#� ؀؀ B9�� M  �1 �N؀؀ ��؀ ؀ �1 0" ��+��؀ �1؀؀ ؀؀����؀�� 
؀؀ ��؀؀ �؀>!�؀+���P���;�#؀ ��؀؀+؀؀ �؀F	؀؀ ����؀+��.  

؀؀���؀ �%
*+:  
 �	 �؀�%� 0?� �#��؀؀+؀؀ �؀ �������؀ ���9>؀؀ �؀+���" �I!" �1 �4P�؀ ؀�%� Q��� �#��؀+؀؀ �؀ C���

��� �I!" RSJ�#��؀؀+؀؀ �؀ ���T9؀؀ �؀+���" C �I!��؀ RSJ؀ �I!" ��" �S'��  ؀؀+���" C���
 ��!J�4�؀���9>�؀.  

�,�-��, ؀؀��؀/. �؀�+ :  
1 - ؀�	 �9#��؀ �"�#�؀ $%�� ���؀+؀؀ ��؀!�؀؀ C؀ ؀؀���؀? �9#�� ؀؀+� �"�#�؀ &'� �?؀ �� �؀��؀ �؀?)40 - 

50�� (�"�#�؀ $%� &'�.  
2 -  _�T#� C؀؀ �?�T#1 ؀؀+�C�؀  0S� F�؀ �"�#�؀ �� 0;�؀C؀ ؀���؀  �؀!#�1 a�. C�	 ؀�#1؀ ؀F	

��4� �<#;�؀/� ؀؀؀c؀ �؀=�؀ & ؀؀�S#1M؀؀ �"�#؀ �� �؀����.  
  

؀��؀ �؀�
�
؀؀ �؀	%
1؀  
1 - ؀ ��>!؀؀�T#�� �"�#؀ �%$ �؀!� !��� �1 ؀؀؀�J؀ �"�#��؀+؀ �'& �%$ �؀ !���.  
2 - ��؀+؀ ��� R�8�  �#�؀!؀ �؀?���!؀  �؀.  
3 -  ��?1 ��- ��؀+؀C؀ �؀��1H�؀ F?	.  
4 - a�!1 C/؀ ؀؀�'#J��؀+؀ ؀؀ ؀.  
5 -  M؀؀؀؀؀ ؀ 0�'� M0����؀!�؀؀ �8�I 7" F�!� )؀؀ ��؀!؀�=>�؀(.  
6 - ؀ ��؀+؀�9" ��HN �� ؀!8j F�!� M.  
7 - �؀؀ �+�؀��Tl _؀����؀ mT" �� ؀ ��؀+؀�9" ��HN �1 ؀�>�.  
8 - ?�%" ؀ ��؀+؀�9" C%8� Mc؀ ���T�9�؀ �1؀.  
9 - ���P�1 ؀؀ ���%� ����	!�؀'�؀ �؀.  
  

 ؀�
�
�؀ 23�؀؀؀؀���؀:  
1 - ؀�S#1M؀.  
2 - &��4#�؀.  
3 - �����؀؀ 0�;؀���؀ �؀؀ �� ��P ؀؀+8؀���؀ �؀ ���>�.  
4 - ؀ �1 �S#���؀ ���؀+8�؀ �I��T؀���؀ �؀؀ 0�I!� �"�#�C؀���؀؀؀؀؀ ؀ �؀c؀  ���"؀؀ ؀؀؀����؀��.  
5 - ؀����؀ ���. �	 ؀F�؀��؀ �I��T�؀ �1 r�>#�؀.  
6 -  ��؀+؀؀ ؀: �؀=!��؀����؀ mT" �� ��P ؀؀�=N ؀؀F�#�H" C�	 ؀؀ ؀.#!؀���؀>!�؀.  
7 -  �j��#�؀؀�=>�؀ ) : ���؀+�؀ 0?T��P - ؀�J�؀��(.  
8 -  ���;�� �;�؀������؀ (؀؀ �� ��P�#؀؀/����! ��  �؀c؀ ؀�T?�#؀؀ ���؀ ��F8�؀ (P���� �"؀ ؀���.  
9 -  �1؀!T�؀#�(��؀+؀؀ �؀ ��؀������؀ ����؀ �� ��P !;%�؀ C�	 ؀����؀ F	���(. 
  



����؀ ��	؀ ��؀؀���  
؀؀��؀؀؀ �؀��+:  

� ؀ �'!؀؀؀F	 F�!� ����؀+؀؀ �؀>!�؀ 041 ��؀+؀؀ �Aerial Roots �?��#��؀؀+؀؀ ��؀ Climbing root 
_��#�؀ C�	 F	���  �#�؀  ��P����؀ 0�. ؀����J �� ��P ��؀؀؀؀+ ؀ ���'��؀  �J�#>��؀Fleshy Root  �� ��P

؀���؀ 0�;؀ ؀ ��؀؀؀;& �؀؀F	��؀+؀؀ ����؀Prop Roots !��� �1 F?T�؀ C�;؀ ����؀ ��؀!� $%� �"�#�؀  ��P
 ��J؀F�؀+؀؀؀ ��؀؀+؀؀ �؀ ��Tuberous Roots  :P���c؀ �� ��PAsparagus sp.  ���؀F؀ �؀��J؀

Dahlia sp. ؀ ��;%#1 ؀؀ �I�1 ؀؀ �+؀؀Haustorial Roots or parasitic root  ؀!1�'�؀ �� ��P
�؀؀>��!؀.  

  

        
         �%5؀؀ ؀؀�
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)B(  �3؀ �؀=�؀�
�
؀ �؀?<�؀ ؀؀ �؀�
�
�؀ :  

؀؀��؀ ؀����؀ ��؀!�!؀؀ �!؀ �%$ ؀ C؀؀�"�#�  �؀؀#�!؀�=>����؀!؀ �؀  �	؀�؀ ��؀؀��c؀���؀ ؀؀ 0�9�؀
؀؀؀؀؀c؀  ���/��"C؀�؀؀ �؀c؀ ؀��4�؀؀.  

 ؀A�؀*�؀  : ؀؀The Stem:  
؀؀؀ ؀c؀ ؀!� �<�� ؀ ؀����؀ �؀+؀!'1 !؀��1 ؀�;#7 ؀ ؀�S-c؀؀؀؀؀c؀؀ ��؀ �1 B9��؀ �������؀ �9�

 ؀؀؀���؀ !�J ؀؀��#��"؀��؀#'!؀ �؀ �9�C؀ �؀�=N ؀!��1 1 !؀���؀ ؀ 7��	 0�'�؀ ����c؀؀ ؀!'
؀؀؀؀c؀ �j �1؀؀�؀؀ ؀c؀ ؀��4�؀؀.  

+I�%J�:  
؀ - ؀�9��؀:  �1 #�!؀�����؀' 51 ؀؀�8؀����؀ �؀؀#��؀؀ �؀ ����'" ؀؀ �؀?!؀F.؀؀ �?؀ �؀<���؀ �؀!#'� ��P ؀

 0<�� ؀!8j C�	؀ ؀!N؀؀ ؀�N؀؀؀ ؀�8�؀؀؀؀؀���؀.  
؀- ���N؀F؀ �؀�9?؀ �؀؀�9?�؀: � 5?؀�l��1 ؀�9؀؀ �؀'& ��؀�=>؀؀ �؀F�#�H���" ���- �؀؀ ����T" �؀#� �?!؀ 
�؀0�4�# ��!=�؀ .  

 ؀� - �J؀!%�M؀ �	�؀!��� :��%�'؀ ��؀��؀F�؀ �1 ؀!�# ) 0�����"( ����	!�؀ ���Jc؀؀.  
  

23�؀*�؀ �؀؀:  
��؀؀�؀ 23��%K�K:  
1 -  0�.؀ ؀�#J؀؀؀؀؀c؀؀�؀؀ ؀c؀ ؀��4�؀؀.  
2 - ؀�ST�؀ 0�I!#" ����؀!؀ ��؀+؀؀ �?!؀ �1 �S#؀ ���؀C؀����؀ �؀=!�� " �؀ �P�1؀؀؀؀؀c�.  
3 -  �1 ���؀>�؀ ��+-c؀ 0�I!#" �؀؀؀؀?!؀c؀ C�؀  2�+P؀ �;�#>؀����؀ ��؀ ���J؀C��؀+؀؀ �؀.  
4 - F�F� �. ���J ؀�#J؀؀ ؀ ��!��.  
5 - ؀ ؀����؀!�؀؀ .�� ؀F ؀'؀� A�. ؀؀����� �1�	F%�؀ �؀	؀. 

؀�*&� �/�5���؀ 23�؀��؀:  
1 -  ؀��#.M؀ ��'� �<#��JB" ���؀+8>��<��� ��؀!؀؀ �؀��؀  �1 ����� ���J؀؀ ؀����؀؀ �9�؀؀؀ ؀+؀ ��؀!؀؀ �؀ ��؀ 

؀���J�#؀!؀ �؀؀F؀ �؀؀����؀���؀... ��؀.  
2 - ��!=�؀ 0�4�#�؀ ����T" ؀!?�  2؀ �؀؀C�	 ؀؀؀!#.c ؀؀�=N ؀؀F�#�H".  
3 - ����H�؀ �j��#�؀ �� �1؀؀؀؀ �؀ aT�� )؀�=>؀����؀ )�؀ �1 ؀؀!Jc؀ mT" ��  ��P �<P�;؀ �؀��l؀ ��
) 0?T�؀– 0���;�؀(.  
  

؀؀ �؀*�؀	%
1:  
1 -  ��?1C؀ �؀��1H�؀ F?	.  
2 -  0�'�؀؀؀؀c؀.  
3 - a��� �/؀ ؀؀�'#J؀؀ a�!1 ��!/ ؀�'#J؀���؀ ؀؀ ؀.  
4 -  ��  ��1���؀ ��?؀���؀ �؀؀!؀ �؀ C�	)؀��8I ���=N ؀؀؀؀B" R�8�(.  
5 - ��P�1 ؀؀ ���J�� ����	!�؀'�؀ �؀�.  
  

 �=)؀�5؀ ؀؀�M%*�؀ �N%�؀:  
؀  - ؀�M%*�؀؀?$�%� �؀ �%�$N�؀:  

��P ���9'؀ �؀؀��8S؀ �؀�9	c؀ ؀�?�� ��#T�؀H��� ؀��lc؀ ؀�?�� �1؀ ���9	 ؀�J�?�� ��N!���؀؀ ������؀؀ 
���9N ؀�J�?�� ��#T#� ؀؀���9�؀؀  �I��T�؀؀ ���9>�؀ ���Jc؀ �1 ؀���P ���J C�	 ؀!#'� M C�؀c؀ ؀c

 ؀���P ���J C�	 ؀!#'#� ��J�4�؀ �1؀ ��9>#��؀�1  ���/��" ��9>#��؀ �I��T�؀؀ ���9>�؀ ���Jc؀C�؀  �<J؀
 ��؀!؀ �#؀"�؀ ��P؀؀ �<=T"�<#��J؀ �� ��؀ �؀;�!�!� �??9#1.  



 

 ?�؀���؀ �1�؀=!؀ �؀؀>!؀؀ ؀ !'J ؀؀�=>�؀
C؀  �؀!TS�؀ �� �<��	 F�#T� �1�	؀؀ ؀ F��

؀؀ ؀؀ �1�	F��" �<%"�� _���'1  ؀����؀
 ؀؀!l؀ �%�؀ �#��_ "!؀����J ؀؀ ؀��؀ ��P ؀

 ؀!�� F� �#�؀ �1�	F؀ �؀!. 0�'��P ؀��J؀��. ��1�P �<�;�" R#�� �#?�؀ �؀���؀ 2�� �؀؀
 _��T?�؀ ��؀ �؀���؀ �1 ؀+؀ ��؀!؀ ��41؀ �1؀�؀؀؀ ؀!�" !��� ����� ؀����J ؀؀ ��	��I ��؀!�F�F؀ ��؀��J؀.  
؀ 5��� ؀�T؀ �؀���P �.��1 �%8#� ؀؀c؀ �!؀ �%$ ؀��؀ ����؀!؀ ���! �؀?�=	

��%؀ ��؀؀���؀؀<.  
 ؀��J 041 �"�#؀ �؀�#>� ��/�	 �؀ �+؀؀F?	 �1 ؀�>� ���؀ �;.؀��؀ 041 �؀؀

�؀؀ �#J؀؀؀F؀ �؀?%� �؀؀�?�� 041 R�!�� 7" :�؀ �؀�>J 7�N؀F" ؀�P ؀؀؀ &�S1 7_�� �1؀ ؀
��؀ �?%���؀ ���Jc؀ 089#� $�?�؀؀ ����؀ ��؀؀!� �P؀�� �?� ��'%

 !��� ��؀+؀ �؀+؀ :�T"C�؀ 0;�c؀ ) ؀H1�. ؀ �� �؀>!؀؀؀�<�#1
0�4�#  ؀ ��؀0�Pc؀ 7�!�؀ C�	 ��!=�؀

 �1 ���؀>�؀ ��+8��؀!؀؀ ��؀ 0�I!�؀؀؀؀c؀ C�؀ +P��؀+؀؀ ؀2� 
؀ mT" �� ���؀؀�N؀ R?�؀ ��؀؀�؀ ��؀؀ ��؀��.c 

�؀ ��؀�T�؀#'!؀؀؀ ��؀ 2�� �؀؀:  

 �;� M ؀��8I ؀؀�=N ؀����؀ �؀=!�� ؀؀ ����T" ؀���؀? 5�%�� M ��;l�. �1؀ �<�؀������؀ ��!؀ ؀؀؀؀ mT"
 ?�؀ �#'!؀���؀ mT" ؀؀ F�J F� a؀؀؀ �؀>+؀ ���؀+8�؀ �1 ؀ ؀����؀����#.�"C��؀!؀  �؀ �=N؀ $%�;1 !=	

 �%P؀ ؀؀�M%K؀�%1Q*؀؀ �؀7N-1 ؀F�;���P؀ 

 �R%N>�؀؀ �
3�M؀ �؀�M%*�؀:  
 ؀��؀؀ ؀؀�!�J ؀���؀؀ !��� ����?؀���؀ �؀C�؀  ��1�. C�	c؀؀؀؀؀c?�؀  ؀���؀ �1�؀=!؀ �؀؀>!؀؀ ؀ !'J ؀؀�=>�؀

 C�	 �<�;�" ؀!?� M �#�؀ 2�� �؀؀ �;�T=�؀؀!TS؀  �؀�#'� 0"C�؀
؀؀c%$ ؀� �	؀ FT#�1 C�	c؀ C�؀.  

�R%N>؀ �؀�M%*�؀ S1 ؀؀�5؀ �N,؀��؀؀ ؀؀:  
�M&*-
؀ �؀�M%*�:  �I�N =�؀	�؀؀ ��!؀ ؀�C��� _��#� ؀؀ ؀؀ �1�	F��" �<%"�� _���'1

��4�� ؀ ؀؀!#�� M 7�;J a�T?�؀ ��؀ �؀�؀+؀ ��؀ ��41؀ �1؀؀ ؀!l؀ �%�؀ �#��_ "!؀����J ؀؀ ؀��؀ ��P ؀
_��#؀؀ �؀!؀؀ ��؀!J؀ �� ��P 0;�.  

  ؀!�� F� �#�؀ �1�	F؀ �؀!. 0�'��P ؀��J؀��. ��1�P �<�;�" R#�� �#?�؀ �؀���؀ 2�� �؀؀
 _��T?�؀ ��؀ �؀���؀ �1 ؀+؀ ��؀!؀ ��41؀ �1؀�؀؀؀ ؀!�" !��� ����� ؀����J ؀؀ ��	��I ��؀!�

: ؀ 5��� ؀�T؀ �؀���P �.��1 �%8#� ؀؀c؀ �!؀ �%$ ؀���؀? !���
 ؀+؀ ��؀!؀ ��41؀ �1؀ ��=!؀ �؀؀>!؀؀؀ ؀�=>؀ �؀�؀ �؀�?����� ��%؀ ��؀؀���؀؀<

:  ؀��J 041 �"�#؀ �؀�#>� ��/�	 �؀ �+؀؀F?	 �1 ؀�>� ���؀ �;.؀��؀ 041 �؀؀
0�4 ؀��T��؀؀.  

؀�U���؀؀ �-
V
؀ �؀�M%*�؀:  
�؀؀ �#J؀؀؀F؀ �؀?%� �؀؀�?�� 041 R�!�� 7" :�؀ �؀�>J 7�N؀F" ؀�P ؀؀؀ &�S1 7

�؀#� �� �؀ 2�#P ?�؀ ��؀!��؀���؀؀H��� ��؀ �?%���؀ ���Jc؀ 089#� $�?�؀؀ ������؀؀

  ؀�<�#1 ؀���؀ ؀���؀؀ !�J ؀�P ���C�؀  C�	c��؀+؀ �؀+؀ ���! (؀ :�T"
؀ ؀��؀�/�T1� �؀ ����T" ؀���؀? �1 �<���� �P ؀!=��0�4�#

؀ ">� ؀���؀ ؀؀!?� �����؀ �;�؀��؀ ؀؀�  �1 ���؀>�؀ ��+8��؀!؀؀ ��؀ 0�I!�
 ��؀+؀؀ �1 ��JFT؀ ��؀H1c؀���؀ ؀؀C؀؀؀؀ �؀c؀؀ ؀ mT" �� ���؀

 ؀M��l؀ +NB�؀#� ���؀>� �##'!؀ �؀ R�؀!��؀ 2�� ��H�  �1؀�؀ ��؀�T�؀#'!؀؀؀ ��؀ 2�� �؀؀
 �%P؀ ؀��؀�M%*�؀       :  

 �;� M ؀��8I ؀؀�=N ؀����؀ �؀=!�� ؀؀ ����T" ؀���؀? 5�%�� M ��;l�. �1؀ �<�؀������؀ ��!؀ ؀؀؀؀ mT"
 ?�؀ �#'!؀���؀ mT" ؀؀ F�J F� a؀؀؀ �؀>+؀ ���؀+8�؀ �1 ؀ ؀����؀����#.�"

?�؀�؀+؀ ��؀ �1 ؀�	!J ؀����؀ �؀=!�� ؀ ؀��؀ �;�؀ "!؀!?� : �%P؀ ؀؀�M%K
1Q*؀ �؀7%W؀ �%P؀ ؀؀�M%K%� P��؀%�؀ 29P ؀؀ :����c�.  

  

����؀ ��	؀ ��؀؀��� 

  
 ؀ -  �R%N>�؀؀ �
3�M؀ �؀�M%*�؀

 ؀��؀؀ ؀؀�!�J ؀���؀؀ !��� ����?؀���؀ �؀
 C�	 �<�;�" ؀!?� M �#�؀ 2�� �؀؀ �;�T=�؀

؀؀c%$ ؀� �	؀ FT#�1 C�	c؀ C�؀
�R%N>؀ �؀�M%*�؀ S1 ؀؀�5؀ �N,؀��؀؀ ؀؀

1 - ؀�M&*-
؀ �؀�M%*�
��4�� ؀ ؀؀!#�� M 7�;J

 �<�#1C�؀ c؀؀ �؀!؀؀ ��؀#��_؀!J؀ �� ��P 0;�
2 - �R-&
؀ �؀�M%*�؀: 

 _��T?�؀ ��؀ �؀���؀ �1 ؀+؀ ��؀!؀ ��41؀ �1؀�؀؀؀ ؀!�" !��� ����� ؀����J ؀؀ ��	��I ��؀!�
3 - �RW؀	؀ �؀�M%*�؀:

 ؀+؀ ��؀!؀ ��41؀ �1؀ ��=!؀ �؀؀>!؀؀؀ ؀�=>�؀
4 - �/؀��؀ �؀�M%*�؀:

 2��9�؀)��؀؀�;؀ �؀)�؀0�4
  
؀ - ؀�U���؀؀ �-
V
؀ �؀�M%*�؀

J؀���؀ ؀ �	��؀؀?�؀  �#J؀؀؀F؀ �؀?%� �؀؀�?�� 041 R�!�� 7" :�؀ �؀�>J 7�N؀F" ؀�P ؀؀؀ &�S1 7
�؀#� �� �؀ 2�#P ?�؀ ��؀!��؀���؀

 ؀���؀ ��؀-�؀.  
 

؀؀؀ �؀*�؀��+:  
  ؀�<�#1 ؀���؀ ؀���؀؀ !�J ؀�P ���

 7T1؀؀؀؀c؀ ؀��؀ ؀�/�T1
؀ ">� ؀���؀ ؀؀!?� �����؀ �;�؀��؀ ؀؀

 ��؀+؀؀ �1 ��JFT؀ ��؀H1c؀���؀ ؀؀
 ؀M��l؀ +NB؀ �؀!'##�

1 -  �%P؀ ؀��؀�M%*�؀
 �;� M ؀��8I ؀؀�=N ؀����؀ �؀=!�� ؀؀ ����T" ؀���؀? 5�%�� M ��;l�. �1؀ �<�؀������؀ ��!؀ ؀؀؀؀ mT"

 ?�؀ �#'!؀���؀ mT" ؀؀ F�J F� a؀؀؀ �؀>+؀ ���؀+8�؀ �1 ؀ ؀����؀����#.�"
?�؀�؀+؀ ��؀ �1 ؀�	!J ؀����؀ �؀=!�� ؀ ؀��؀ �;�؀ "!؀!?�

؀1Q*؀ �؀7%W؀ �%P؀ ؀؀�M%K
  



����؀ ��	؀ ��؀؀���  
2 - &R
�؀ �/�%VN؀ �؀�M%*�؀\��:  

 ��؀؀ �#'!؀ ؀���؀C�؀ �S	 !=	7#��J؀ ؀���؀ �� ؀�#>� �'9#1 ؀�  ؀����؀ �;��؀?!؀ "!؀ ��P ��!=�؀
�P!9�؀ ��؀ �؀#��J �� �1c؀؀ ؀�" �� 0�'� ؀؀!'#1 ؀�	؀�� �؀#� �'��>� ؀����؀ ����9؀ �؀�=	c؀ ��#T� ؀

 ؀"�؀ �� F�!� ؀�"FJ �<J��1 �P؀ ��؀��S� ؀�#� FT" �?�� ؀��8I ؀؀�=N ؀��؀؀؀؀ �<��!�� F�	 ؀؀؀؀c؀
 F���؀ C�	 ��!�'1 �	؀�")؀�N�;#J؀ .�؀؀ ���� ) ؀��8I ؀؀!l؀ F���!؀+؀ �؀ �1 ؀�>#���؀�؀؀	؀ ؀؀ ؀��؀؀

؀؀!'#1.  
  
  
  
  
  
  
  
  

      �P!l ؀            ��؀��S	 ؀��  
  
3 - �%J�$؀ �؀�M%*�؀:  

��؀؀�'S؀ �� ؀������؀ �؀����- F�!?�؀  �؀�؀ ��؀؀ �#'!؀ ��؀!��T؀ �؀��J؀ �؀ ���؀���P)�<�P ؀؀�;؀ �؀�J��.؀ (
C���؀ �؀ F	��� ��1 ��"F1 ؀؀!l؀�	�؀ �؀�J؀!�. �1 7#���؀ C�	 ؀� +P؀2�  ؀؀��C�؀  �.��1 ؀؀�#N؀

N؀ �1 7�'S� ��� �����؀ �<'%���؀؀ .�� �؀!؀�#.  
  
4 - ؀�%P�*�؀ ]%���
�:  

؀ ؀!'#��?��#؀������؀ ��؀ mT" �� ؀�?���  a�T؀ �؀��J �� ��P
C�؀  ����%�؀ �	؀�؀ ��؀!'#� a�T�؀ �;� _��#�� _���'1C�؀ 

 ؀��1H� R�=؀���؀ �؀ !�J 0��� �؀+؀ �1؀ ؀_��#�� _���'1
؀ 7� ؀F�F� ؀"�؀ �� F�!� �؀"%� �؀+؀ �	�؀؀؀؀! ��؀c؀ .  

  
                      ��H'1 ؀��  

  
5 - �%؀ +�_ �؀�؀�M%*�؀:  

 ؀؀؀�. ؀��؀؀ �1 ��!؀؀ ��؀�j؀ ���؀�T#�؀ a��##� �"�#?�؀ ����! �'& �%$ �؀���؀ mT" B��� F�
 �=;>�1؀!S>�؀ 7�؀ C�	 ؀�#9�؀ 0S� ؀��j؀ ��;l�. ؀؀؀؀؀؀ �	؀�" ��/؀c?�؀ ؀�؀+؀ ��؀ 0�'؀ �؀

 ��؀?�� ؀���؀��1H�؀ F?	 C�؀ �؀؀؀ ��/؀c?�؀ �'& ؀��؀#� ���؀>� ��؀ F�؀؀ �؀;!�؀ �1؀:  �<� ��� ���T#�؀
 ؀؀�� ��!�� �1 �<���� ��/؀؀ �	؀�" �1 �<� ؀ ���؀�	 FT" ؀�1�	 ���؀+8؀؀ ��؀!؀؀ �؀�#N؀ C�	 ؀؀F?1 �1

 ؀؀؀�=N ��؀���؀ ؀!�؀ &T%� ؀؀؀ 7J؀؀ "+؀؀ ؀؀ ؀F" ?�؀�؀+؀ ��؀ 041 �<� �#؀������؀ �؀ �j��#� 2�+PC�؀ 
؀؀+8�؀ �1 ����P ���P ��!� 51 ��1���؀ �	؀���؀ �1 �4P؀؀ ؀ �	�" C�	 �<�1 0P ؀ �'#!؀��8I 5%� 

���H1 ؀؀�؀ �� 5%?�؀ 2�� &	؀ ؀ ؀؀؀H1�P ؀؀F�F� ؀����J C%T� ؀؀ 5�%#�� �<�1 �T%� 0P ؀��1 ��41؀ �
�<�؀؀؀ ��/؀c?�؀ �'& ؀�؀+؀ ��؀:  

  



����؀ ��	؀ ��؀؀���  
 ؀ -؀�1؀	��؀/:  

� ؀���؀? F#�� �؀ ��؀ �1؀����؀؀ 0P �� ؀�;#؀؀ �؀c؀ $%� &'
��؀?��  ؀���؀C�؀  ��/�	 ؀؀؀؀+� F?T�؀ F�	 0�'؀ �؀��1H�؀ F?	
��;�� ��;l�. ؀��؀؀؀؀ 0�'� ��P )؀���؀ �%8� ( ��؀؀؀؀؀ ؀"�؀ ؀+؀c؀ 

�	؀���؀ F�!�؀  a�-؀ �� ؀�1؀���؀ �؀�;#�؀؀��.c؀ 	�;��  ؀؀�P
��؀'!؀ ���%�؀ �	���؀ ��4�� ؀؀ )��1���؀ ��?�؀ (C�؀#'!؀  �؀ C�	؀C�؀ 

؀؀c؀ �!؀ �%$ ؀��� ؀ ؀!��؀��  7�;J �1؀���؀ �؀!'1 �1؀
 ��;l�. ��؀"� ؀؀ �� �N؀ ��J�� �	�" �%����؀! "!؀ �� ��#���

 C�	 ��J���؀ �	���؀ F#��؀�1�?#���؀' ؀ 7JBP؀ ؀F�� C#. ��Ic؀ ؀!
7� ��#1 ؀ ��؀��؀ ��41؀ �1؀ 0�؀ ���؀�1؀�� 0?� �T��؀ �1�؀؀ ؀��؀

 ����� �؀F��� ��!��؀ �1؀��؀ �� �1؀ �NF؀؀ ��؀+8�؀ ���P �<��
�<J؀�#NM  ���؀+8��؀!؀؀ �؀ �1 ؀؀�؀؀؀ �؀؀F�.  

 ؀ - �5؀7�؀:  
 �؀ �J؀F�؀؀؀��  ���؀+8؀؀ �؀!���" �<�H#1M �>;#�1 ��/؀؀ &'�

 �J؀F�؀ ���?� ���� M ��!9��؀!؀؀ ��؀ �1 �<��T1 ؀ �؀؀#� ��!؀�NF��؀
C�؀  �'/؀ ؀؀��1H�؀ F?	 �� �	؀�"؀ ��;l�. ��؀؀؀؀ 0�'� �<���؀

؀��#J؀ ��- �� �J؀F�؀ $%� C�	 �9#�� ؀���- &��� R؀؀+؀  ����؀
R؀ �؀#���؀!�T�؀ C���.  

  
 �؀ -؀ �1؀�;:   
�؀ ��/�؀ ��؀ ؀؀ �1؀!�&>;#J؀ ؀ ���؀+8؀؀ �؀!���" &�'9�

� ؀��P�؀؀ ؀ ��!9��؀؀؀�=N ؀��؀؀؀؀ 0�'� ��?�؀ ؀!�؀���؀?��  �
 �1��؀!؀C؀؀ �؀ �؀��1H�؀ F?	 $%� C�	 �'/؀؀ F?T�؀ �<�
�1��؀!؀ �=��	 ��;l�. ؀��؀؀؀؀ F?T��" ��'��؀!؀ �؀ ���"  ��

؀ ؀��.c؀ �;�#>1 �	؀�" �<؀"�؀�1 ؀ �؀=�؀�>�  �1��؀!؀ $%�
؀؀+�  ��;�� ��/�	)��%�N ( ����T" �؀?!؀ �"�#؀ �؀�#>�

؀�S#1M؀.  
 ؀ - �&V��؀:  

�؀؀  7�#� ��;�� 7�/�	 ��؀;�� �+؀؀؀؀ �<'%� C�	 0�'؀ �؀�?��" ؀�T� ؀0�9�؀ ��I�� ؀��S� ؀��
C؀ �؀H1c؀���؀ ؀؀ r#؀����؀ ��؀ &��4#� �"�#�؀ �� F#��؀ 0;�c؀ C�	 0�'�؀ �؀ �<'%� Rl؀�. ؀!�T

 ����S	 ����� ؀�=�"T" R�8�؀؀FT#1 ؀ �� �؀?�؀�=T" �<=  F	؀!� Rl؀�'؀+؀ �؀ 04��؀؀؀؀؀c؀ 
؀؀�=>�؀ ���؀+؀ ���! �؀>!�؀ ��S��؀ ���<J �� ���؀ �	�" F�!� ��P ؀���J�� �	؀�" �<؀"�؀ �� F�!؀ �؀

 ؀؀ ؀؀���؀�#N؀ �#� M؀؀؀ ؀�=N ؀؀؀ ؀؀؀؀؀ ��؀ ؀!�؀�	؀�� �%T�؀9J 0�l C�	 0S��؀ ���. �� ���؀+8�؀� 
��� 0�l C�	 ���؀.  
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 ؀�%5�a :؀؀؀؀�؀  Leaves:  
 C؀؀ ؀؀؀+8؀ �� ��!�� �؀F>#؀ �� ؀����؀ ��؀�=>����؀!؀ �؀ �� �1�<؀ �؀�=	c؀ ؀F. ����	 _��؀ �	

��!=�؀ 0�4�#؀ �؀ ������؀ ��	؀c؀ 0N؀؀ ����؀ Fl ؀!� ؀؀ �� ؀���؀F	��� ��+؀ �� �؀#�;: ��؀؀#$ ��؀F>#�� ��P
 �"�#�؀ �1 ؀���؀ �1 ؀���P ؀���P ؀!N؀ ؀��.c؀ ��T1 �� a؀����؀ ���؀ �� a9>��C�؀  �؀؀ ��؀+�؀��T9�؀

�"�I؀ �1 0�?��؀#$ �؀ ����T� ���#J ؀؀؀ ��؀! .!؀ ؀������؀�. m;N C�	 F	��� ��P  :�9�؀ �';�" ؀��4�؀
 �؀=!؀ ؀���؀ ��?� ���#J ؀��4�؀ ��!�� 0?� ؀��.c؀ mT" �� 7J�؀! ؀ �<���=� ���#J�<��؀.  

 ��	 R�#>�؀؀؀؀؀c؀  ؀�T��  �� ���؀!؀ ��	 ؀؀؀�#�� �<	!��؀ �%���#��؀ �<P�;؀ �؀��l؀؀؀؀c؀  ��� �1 0�؀
 �?�� A�.��� 0P ؀�1 ؀F.؀؀ �T�؀ �<�؀ ؀؀؀؀ C?�� ����"؀c؀  ؀؀؀؀F�� ؀�=>�؀ ���F#؀ ���؀��lc؀ C�	
 ��� �1 F#��C؀  �؀����؀F� 0" F.؀؀ &�؀ �� �<�؀؀؀؀ �?�� M C؀؀ ؀؀!�� :�N؀� C�	؀؀�#.  

C�	 ��1���؀ ��؀ �؀!؀!#'�:  
1 -  �P؀��؀ ]�)Petiole:  !�؀+؀؀؀  �� ��P ؀�'��1 $�S�� _�T؀؀ �؀!#� F�؀���؀ ؀ �	؀؀ F�T" 0S��؀ 0�'�

 $��؀؀!�؀ �I�N؀�J؀ ؀���؀؀F�<؀ �؀!����.  
2 -  :V��؀Blade:  ؀!�T��؀!؀ ��؀؀%$ �؀ �=N؀ ؀�%���1 ؀؀�	 �<��؀ ���؀!؀ �1 ����c؀؀! ؀���؀ ؀

 F�!�؀ C�;��؀%$ ��؀ C%8� a-؀؀ ؀؀ ؀��Tl F�!� F�؀ C�;؀ "���%$ ��؀�J؀�?1 ؀�J!� �P؀؀ $�S� ��؀!��
 ��� 0�l C�	 R�!#�؀ 0S��� ؀��4P ؀��l؀7�F	�� ؀؀ 0S��؀ 7��T�؀ 7#��.؀ ؀ �T%� ���؀!؀ 0SJ ؀�P ؀؀؀؀

 ؀؀؀؀ �%��" ���؀!؀ ��#T#� ��؀!�� C%�!؀ �؀�T�؀ �	؀؀  �<=T" �	 0S;�� M A�'" ؀�SS;1 ؀ ؀؀F.؀؀
 ��؀�T�؀ ���؀!؀ �	�؀!�؀?�؀  ��" _��;#����؀ �؀ ��P�1 ���؀!؀ &��� ��S;�1 ؀ �؀؀?�؀F	 �1 0S؀ ��؀!��

�� �	؀�" ؀ �؀!؀FT" !�!"؀"%>� ؀F.؀ ؀؀!#�1 �� ؀ �؀؀ ��#T�؀��P���؀ ��؀ ��!؀�41 ؀����؀ ��؀.  
 ���	!؀؀ ��؀>�؀ �؀ �.H�Vascular system  R�#>؀؀ �؀�T�؀ �1 �	�;#1 �?��؀ ���l ؀!�� ���؀!؀ ��

#?�;؀ �� ؀؀؀ �؀�;#؀؀+؀ �؀F.�؀!؀ �?�;؀ ؀؀؀ �؀����J �	 ��  ؀!�� ��J�4�؀ C�؀ ���l _��T#؀ �؀!�� C�؀c؀ �;�
��T#��؀!�؀؀ �� ��P �/�	 ؀؀؀!#1 _.  

 ؀!'#� F�؀؀؀؀؀c؀ C�؀:  
• �%Rl�W ؀؀؀؀؀Scale Leaves: #;��؀?!؀؀ ؀؀ ��J�� ����� ���I ؀��8I ؀؀؀؀؀ �	؀؀ ��	 C؀؀ �<

؀�#9�؀ 0S� �� �	؀���؀ ����؀.  
• �,��M�؀Bracts:  �1 ؀�>� ��؀؀ C؀؀؀ �1 �	!��1 ؀ ؀؀�؀�؀؀"%>� ؀؀c؀  �J!�1 �"��?؀ �؀!�� F�؀
#�؀!�� F�؀ ��؀�؀؀ ؀��Jc؀ ؀+� C�	 F	�� ؀!l�>�؀ �� ��P ��'9#1 �"��?�؀.  
•؀؀؀؀�؀  �%PQ�
�؀Tendrils:  �<T��� ��؀ �؀!؀!'#� F�؀C�؀ '1_��#؀ �؀�8" �<�1 ؀ ؀؀ ؀؀��؀H.  
• ؀؀�l�؀Thorns : ؀������؀ C�	 ؀؀!lc؀>!؀ ؀ 5��؀ �� ؀���؀ ؀؀ �؀؀F. ؀!'#� �1؀؀؀؀c؀؀  ؀

؀ �1 7�;J ؀����؀ ����. !؀ ��!'#�؀ 2�؀ �1 ؀�8؀ �؀!�� F���؀#$�؀��؀>� ؀ 0��?#� ؀ �؀=�؀؀ ؀؀�J؀!�'�.  
؀�l؀؀؀ �؀��-� �&�1؀ �&/ �
%U؀ ؀:  

1 -  ؀�U؀ �؀��+p؀؀ �؀�l؀:  �J���؀ ��J؀!%�M؀ ؀��c؀ ؀!'� �1 ؀�1�؀ �� �؀F'� ��PC؀  �؀��S� ؀؀!l؀
 ��!'#� ���#J ��#T�؀؀؀؀c؀ ؀ �	���� ��F	�?�؀��%".  

2 -  ؀؀؀؀�؀+��؀ p؀؀ �؀�l:؀  ��؀ ��#��؀؀ ���؀!lc؀ �� ��P ��1���؀ ��؀ ؀+؀ �؀#'!؀ �� �؀!؀F'� F�؀
 $���؀ 0�>J �� ��P ��P���؀ ���؀!�؀?�؀ �� �؀!؀ mT�� ؀ �؀#'!؀F'� ؀؀ �P!9؀(�؀F.؀؀ �?�� ؀؀ ) ؀؀؀

 ؀���؀M؀ ؀!'#�C�؀ ��J�� C�	 F�!� ؀��8I ؀؀!l؀  F	؀!�؀؀؀؀c؀ a�T�؀ �� ��P ؀ ��؀ �؀!؀!'#� F� ؀؀C�؀ 
!�#� �T�؀؀ �؀!l؀c؀ ؀��I؀ mT" 041 ��P!l �<#��. ؀��Ic؀ mT" F�!� 7J؀ �؀! ؀�J�J �<�؀ ؀؀؀؀

؀���1 ؀؀!lc؀ ���F	.  
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 ؀����a :r)؀���؀ Buds:  
����9J؀ !�J _؀��1 �؀ M؀ �T��� ��HN ؀؀؀ ���Jc؀ �1 �	!��1 �1 ؀؀؀؀؀ �#�!؀ �<;�8>� �؀�؀ �'���?J

I؀��8 ���?� ���� ��P ؀���	�"�<   ؀���؀ C�	 ؀ �؀!�؀؀��1 a�.C�؀: 
 ؀-  �%U�؀ r)؀�, )%
P� ( Terminal or apical buds:  

 7؀�9J ؀���؀ ؀ ؀؀��؀ ��� ؀ ؀؀�؀ �� F�!�C؀؀��؀ �� ؀!؀ ؀���؀ �؀,  mT" �� �	���؀ 2؀ �؀!'#� F�
 ؀��.c؀C؀  �؀�؀؀ ؀؀ ؀؀!J.  

  

 ؀ -  r)؀�,؀ �%\, ) �%�5�
( Axillary or lateral buds:  
 ؀"�؀ �� F�!�؀؀؀؀c؀  7؀�9J ؀؀��؀C�؀ ��J�� ؀�� ��!�� ؀�؀؀ ؀؀ ؀؀!J ؀�;�؀ 2؀ �؀!�� F�.  

  

 ؀  -؀7)�*1 r)؀�, �%U��t؀؀ ؀Accessary buds:  
 F.؀؀ �	�" �1 �4P؀ F؀+�؀؀ �؀؀؀ �؀ ��P؀ ؀�� ���؀!؀ �"  ����c؀ �	����" C��� �	؀���؀ �N¥؀ C���؀

"���/؀؀ �؀ F	����؀ �	����.  
  

؀  -  �%��) r)؀�,Adventitious buds:  
؀ ؀+؀!�#� F� ��؀�T�؀ �<T/؀!1 ��- �� �	؀���؀  C�	 ؀!�#� F?�؀؀؀؀c؀؀ ؀ ��J!��؀ ��؀��J ؀؀؀؀؀ 041  C�	

؀�J؀F�؀#� �؀ 041 ��!�؀�؀ ��؀��J ؀�J؀؀ C�	 ؀!�#���.  
  

�	؀���؀ ���?� ��1؀ ��P  �<؀�9J ؀�#� C�	 ؀����؀ F�#T� �N؀ ؀����?�C�؀:  
  

1 -  �/�-l r)؀ ( ,�؀�\u1 ؀؀ �%Rl�W(:  
 �?�� �#؀ �؀��lc؀ �1 �؀��-؀ ؀!#��P ؀������؀ mT" �� ؀�#9�؀ 0S� �� �؀#� �#�!؀ �	؀���؀ 2�� �؀؀

؀�#l �<�؀ �؀ ؀؀ ؀؀؀؀�T�؀ �1 &�!�؀ 2�؀ �� ��1�P �<�	؀�" 0��؀ �1 ��	!J �	؀���؀ 2�� 0�'؀؀؀؀c؀ :
��1���؀ ��?؀ �؀!. R#�� ��؀�	؀؀ �=N ��<�؀؀؀  2�� �%8� ����� ��;l�. ��<�J�j؀؀؀؀؀c؀  ���N؀F�؀

��؀��؀ �?��' �<��1 �§�؀��؀ ��!��؀ 01؀!T�؀.  
2  - %' r)؀�, �%R ) �/؀�)(:  

 ��؀؀؀؀!؀ ��؀؀c؀  ؀Rl؀�'" ؀�%81 &��؀؀ �؀�=N ���	�؀ ���؀ �؀؀'����؀!؀ ��؀��8I �1 ؀؀��4P؀ ؀
 �;�#>��؀ ��!��؀ 01؀!T��" �jB#��<��S�M ؀"��>!؀؀ �؀<���؀  �؀������؀ ��؀؀ �� �	؀���؀ �1 ؀+؀ ��؀!؀ F�!�

؀�=>�؀ �#J؀؀؀F�؀ 041 ��؀... ���؀#!؀ ؀؀ ����؀!؀.  
  

 ؀�N,؀ : ؀؀������؀ mT" �P+J ��؀؀ C�	 _�%� �#؀ �؀�'�%S؀؀ ��؀ �� �����J ؀ ؀؀��؀�=>����؀!؀ �؀
؀������؀ 0P �� �؀F؀؀؀ �!�؀�=��" :��؀:  

 ��/7�؀؀ �؀�
��؀Shoots:  0�'� �4�F. ؀�؀ ؀؀ �؀F�F� ؀؀!�J C؀؀؀؀؀؀c؀ C؀ ؀؀F�F�؀  ��؀��	 ؀؀!�J
 ��� �1 0�؀.  

  ��*1 ؀؀�
5Twigs:  �4P�؀ ؀��	 ؀؀!�J ؀؀ �؀ ��T�؀ �� �<1F?� FT" �4�F'���؀!؀؀ �؀ �	؀؀ ��	 C؀؀
؀ ��� �1 �%���#؀ ��؀��lc؀ �� ���1 ؀؀!�J �4�F'���؀!؀؀ �؀ ��#T�؀؀؀؀c؀  ����� ��!1 ���<J F�	

؀؀؀؀c؀ �F'���؀!؀؀ �؀ ��#T#� ؀�=>�؀ ���F#؀ ���؀��lc؀ �� �1؀؀؀ ؀��j 0�'� �1F�	 ���1 ؀؀!�J �4.  
  

 �%3�
؀ �؀�\l�؀Water Sprouts :��#J ؀��؀ ؀؀��T/؀ +NB� ���J�� ؀؀!�J �	 ؀؀��	 C؀؀ �	��؀ ؀!� �
 ���T�؀ �?%؀؀ �� ���؀ ������؀ �؀��c؀ C�	 ؀؀!�!1 ��/�	 ؀؀ ��P�� �	؀�" �1 ؀�>� C؀�#%��#>� ؀؀
 ���/؀ ؀؀ ؀��l�� ���?� ؀؀��؀ F�	 �<�� ؀؀�	!؀ �؀'�! ؀����؀؀ m1�'!؀ �؀���؀!�؀؀ �� ��؀ �4؀ ��؀+���"

؀F��c؀ �1 ؀���P ؀���P.  
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 ؀�5�؀*��؀Suckers :�	 ؀؀��	 C؀؀  �4�F. ���=N ؀؀!�J)؀�%l؀ ) ؀+� C�	 ��/�	 �	؀�" �1 !���

؀؀c؀ $%� �1 ؀�?��"؀؀  ؀����؀؀ ؀ ��T%#�؀ �?%�1 0;�؀ ؀�J�؀���؀ �<�� F� ��T%؀ ��؀��lc؀ C�؀
 �?S#�1 �<��?" 51 0;�؀ �1 ؀ �+؀؀؀؀�J�؀�؀ ؀+؀ ��؀�>� F� ؀��.c؀ mT" C؀؀ �؀+� �?%�1 �1 ؀�?��"

 ���'؀+؀ �؀ C؀ �؀c�" �1 �T%� 51 �<#�؀؀�" 2؀ �؀؀�=>�؀ �j��#؀ �� �؀�J�؀�؀ ��؀F>#��؀ R>��" C���
 0Ic؀(��؀ ؀c؀ (aT���" ؀+؀ ؀���؀ C���؀.  

  
  �/�
��؀ 	%1�=
�؀Fruiting spurs:  C�	 ����?� �!�؀�	؀ ���! ��S� ؀؀!�J ؀ ؀؀��؀ �	؀؀ ��	 C؀؀
!. �<�!؀ ؀��c؀C�؀  �11 C�؀ 7  0�. �� �SS>#1 C؀؀ ��1�� ���؀؀ 0�� F�؀�؀؀�� ؀c؀ ��  ؀��4�؀؀

 ؀ ؀+؀!�� F�؀؀ ؀F� ؀��S� �<���1H�؀ �"؀�?#1 ؀���P �؀F?	 ؀+؀ ���؀!؀؀ ��!؀ �S?�؀ �<P�;؀؀ �؀!J؀ mT"
 �1 �	!��1 �<#�� �� ؀�J��.؀ 0�'� !���؀ ��!1 ؀��j؀؀ ���1 ؀؀!�J ؀؀ �4�F. ���؀؀؀؀؀!؀؀c؀  C�	؀

�J؀ ���؀�41؀ ؀��4�؀ 0�'� ��؀!����؀ �� ����4�؀ ��1�<��؀ 2�؀.  
  

 ؀�*1�| :؀�؀؀�؀ Flowers.  
 ؀�K؀�K :؀�
��؀ Fruits.  

  


