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�ــ� ا���ر�ـ� وا���آ�� ا��ا��� ��
 ا��
اع ا������ � Zannichelliaدرا!�  ��ر�� �� ا��

palustris L.  وMyriophyllum spicatum L.  �#$�  �#� د��� ��� ��ا�#� �� 
%&
  .ا�(�اق ،ا��

 


��ا� ا	�����. د ����  
� وا	����ة 
�� ا	���ث�  ا	$�اق ،&%!$� ا	��#�، !�آ� ���ث ا	��

  ٢٠١٢ !%رس ٤: 1��ل ٢٠١٢، ��%�� ٢٣: ا*�(م
  
  

  ا��+&�
8�9 !���� ا	��#� ه�% ا	��%6%ت  �
��8 !8 ا	��%6%ت ا	�%<�� ا	=%>�� ا	�%!�� �� ;:� د&���?! ��6%و	@ ا	�را*� ا	�%	�

� ا	�ا�Cة ا	�� !�B:% ا	��ع D�E	ذوات اZannichellia palustris  ع��	%� @�B�6 ��	8 ا��D�E	%6%ت ذوات ا��	وا
Myriophyllum spicatum ت�:Gوأ  �����I�	وا ��$K ا	EJ%ت ا	��ر��	�&� �� 6�8�% �  ��1	M;�اع;�%<L ا	�را*

�
�8 اNوراقآ%;@  �E�M. spicatum ا	��ع  ،ا	�را*�; ��
،  8�O�6 ���D!و  �ا	=%>�� ��6�ت آ�;:% #��� و��1
� !8 ا	�ر
���S�D! ��T U وQ#���  ��R آ�;�J;Z. palustris  P ا	�ر1� �� ا	��ع  أ!% ،D�leaflets%ت !?��

linear    U�V	ا P�I� P;أي اthread-like.  %تآ��:Gأ  ��
� 6�%��% �� ا	��آ�X ا	�ا��R 	��%ق ����I�	ا �;�%<L ا	�را*
P&ص �� و�JV	ع   ا��	ا �E� ة�ID	ا �D��!M. spicatum  �D��! ��6 ����Z;%ر�	ا %�)V	ت !8 ا%D�< �	�C\ و&�د ](]

�%	���L ا	:�ا<� !�%[�ة �� ا	��ع  U��6 ة�I�	8 آ%;@ ا�C �� ة�I�	ا Z. palustris  ت%Tا�E	ا S?C  _ �%ن	ات  أوآ`�?E	ا
Lacunae  �>:�ا	ا L����	 �;�Z�	اearenchyma 	 �>:�ا	ا L����	 �;�Z�	8 �6_ ا! ��BZ� .���Zع  آ%;@ اآ�� 

palustris،  ���6 `ي	ا%Oأ�  ��%*��ا;� !�آ���  ذات �1%ة !�آ��central lcuna  S?�	ة ا��=# ���IC %�)V� �<%�!
XIV	ا L���	 ال��Rق  أ!% وا%*M. spicatum  �ZI� �:G `ي	ا XIV	ا L��; وو&�د �����T \C%ب ا	�D%ة ا	��آ��

��
�:% �E!solitary vesseles  %�)Rدة  أو U��6 ����Z;��. 

� ،b��I6 ا	��%ت.Zannichellia palustris  Myriophyllum spicatum ،ا	��%6%ت ا	�%<��: ا�-���ت ا��ا���`
 c%�! ،
�  .;:� د&�

  ا���� �
 �B�6Aquatic Macrophytes ا	��%6%ت ا	�%<�� ا	Z���ة

 ���Jرة &�<� d�$�	 Q�Z6 ع���! e�?6%ء  أو�	ا �� �آ��
 ��

��%د g%� %:���D6 S6 e�!%?! ة�
 SO6 �:� `ا	ل%Z]أ 

 Submergedا	��%6%ت ا	=%>�� : ه�  Life formا	��%ة 

plants،  �، free-floating – plantsوا	��%6%ت ا	�%��
�  أووا	��%6%ت ا	h%ه�ة DB���	اEmergent plants 

� ا	��%6%ت ذات 
-Floatingا	�%���  اNوراقو!?��

leaved plants (Maltby et al., 2010).   
 8Z�� ة���Z	ا �
8 ذ	_ �%ن ا	��%6%ت ا	�%<� )Oأن� 

 e�!%?! SO6ى�Rل!8  أ%Z]أ  �DJ���	�6_ ا �B! %ة��	ا
 �
�� ا	��%6%ت ا	�%<�Epiphytes  ع��	ا �B!

Oxycarium cubense  وه� �وآ`	_ ا	��%6%ت ا	��!%<�
 8! j�	ء و%�	%� �$�I! 6:% �� �6ب%�C X�Tا �OD6 ��	ا

 .Polygonum sppا	�Oوري دا�B! P�R أ;�اع ا	ـ 
(Thomaz et al., 2008)   

 �E�Gة دورا ه%!% �� و���Z	ا �X$�6 ا	��%6%ت ا	�%<�
 Xو�6آ���h;Nا  �� ا	�%<����:�  (Wetzel, 2001)ا	��


�� ا	���R 8! U(ل  �[l6�1%
�Cآ� ا	��&%ت وn��6  إ
 Stabilizing sedimentا	��%c و��$6 
�� B6��@ ا	D%ع 

(Madsen et al., 2001) . 8
 )O�%:دورة  أه��� ��
� 	�Z !8  ا	=`ا<��ا	$�%#� �>%�������Z	ت ا%EJ	_ ا	وآ`

�%	��%6%ت ا	�%<�� ا	=%>��  (Havens, 2003)ا	�%ء وا	D%ع 
 ������آ`	_  ا�RNىا	�%<��  ء	�CM% اNوآ�?��D6 )B!8م 

 �
I%با	=`اء 	����ا;%ت oآ�Nا Herbivores  %أ;:%آ� 
 �ZI6�%�6
� �� ��6ع ا	��%6%ت وا	���ا;%ت  أو أر�9 ��h!

� وا�Cة ��� �� %:$! d�$6 ��	ا.(Maltby et al., 

2010)  b����	 �و�$� �$l! %:O[�ا 
�� ا	�%	� ا	=`ا<�

 j�?	ا )B�� �>%�	اMyriophyllum ��� eأن��  ����
 ��%ت !��*��� �� ��%BZ��%	��اد ا	=`ا<��  إ	� ���T

Meso-eutrophic  (Gross & Sütfeld, 1994).  
ا	�S��D اN*%*� 	���%6%ت و���O:% ا	��%6%ت ا	�%<��  إن
ا	$��� !8 ��وع 
�S ا	�Q��J و!�:% 
�S ا	�ZI  إ	�ا*��� 

 %�)V	ا X�6آ� �� ��!%] ���$! �O�D� `ي	ا�?�;Nوا  
 8Z�� g وه`اgوري ��  إ�O	ا b��I�	ا S�
!R 8(ل 

�6%� ا	��%ت �C S:�%O) . أ�Yeung, 1998(  �$� P;%� ا`	
 إذ(Stern, 1978) &�ء g ��?�أ !8 
�Q��J6 S ا	��%ت 

 ���را* S�:� P;اP&أو  Xآ���	ف �� ا)�Rgوا P�%I�	ا
 ��Rا�	اعا�;M	  �� $��%ء	ا �
%�� P;%� _	`�ا	���6%� و

6 �� �
��%د 
�� ا	EJ%ت ا	���%]�g%�Q��J ا	��%6%ت 
 ����I�	�6آ��:% ا(Roy, 2006)  

 إ	�و
�� �9ء !% *�n �%ن ا	�را*� ا	�%	�� 6:�ف 
� ا	V%ر&��  إ&�اء��:h�	ت ا%EJ	ا ��

��%د g%� �!D%ر;

�
��	 �����I�	ت ا%EJ	عوا��	ه�% ا � 8 !8 ا	��%6%ت ا	�%<�

Z. palustris   وM. spicatum  �� ة�BZ�ا	�� ا;��Iت 
 ��P 8�9  ا�RNى;:� د&�� وا	����%ت ا	�%<�  �ا	��6��

 �I$	ات ا���	ل ا)R ى���; �h�%�!ة��RN_ !8  ،ا	وذ
 ��
ا	�E�Z%ت ا	�� h6:�ه% ه`c ا	��%6%ت  أهSا&� ا	��1ف 

�%	�%ء ��Z	=�� ا	ا c%?6 .  

 ���
�
  ��1 ا��را!� ا0�
اع/�
     M. spicatum ا�#
ع أوً�

  S*gاMyriophyllum spicatum  �!n�I !8 ا	�=
��D��Tqا Q	rو��  e�D�	8 ا!myrios   ود�$! ��T ��$6و

 spikeو6$�� ا	�����  spicaو6$�� ور1�  و  phyllonو 
ذات  أوراق;�%ت 	P : و
��P �%ن ا	�$�� ا	$%م 	(*S ه�

 P�� ���6 ة���
�� اNزه%ر���D6%ت %�* �Z] ��
. 
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(Gettys et al., 2009)  و����%Oذو  أ�Q	Nا  �ور1
وه� اEurasian water-milifoil . �C أ*��ياtرو 
�  إ	�ا	�� 6$�د  Haloragaceae ا	$%<�� أ��اد
��?!

ا	��%6%ت ذوات ا	8��D�E و��#Q آ�;P ;�%ت !%<� 
��$!perennial ، j<%Tsubmersed  دة%
و��Zن 


�� ا	��� ا	� P6ر�D��� e	��ZI !?`ر �� ا	D%ع  و���%ز 
*�%<� !8 اNوراق �Z6ن ��1�� !b�* 8 ا	�%ء   أو�JCان 

(Aiken et al., 1979)  ن%D�* P���Z6 ل)R 8! _	وذ
 �J6 ��	%
 ��%BZ� �I��6 �
�E�!و ����<%;%�Cأ �	٣٠٠ إ 

   (Driesche et al., 2002)., ٢م/ *%ق 
 ����% ��P�hC)! 8Z �� ا	��%c ا	$`���  أوC���	ا ����D	ا

brackish أو  ����D	اalkaline  ك���	ات أو����	ا  ��	ا
��8  أ
�%1:%��6اوح )٤- ١ ( �B! �!�� وآ`	_ ا	��%c ا	?%ر�

����c �%ن . واN;:%را	?�اول  n�$�� %اء����&N$��%  ا	ا
 �D�6 8�C �� ء%�I	ا �J� ل)R ���	8 ا
 Q1��6 ق%��	

� اN&�اء�C ��E�	8 ا��Z�� وR(ل ��J ا	���e 6��أ 
� &���ة ]S ��داد ;��ه% R(ل ��J ا	Q�J  أ&�اء��OR

 8�� , S*(Reed	�Z ��م  ٧و  ٥���| ���اوح !�ى ;��ه% 

1977)     
 n��< 8
 S������	ا �[%Z��P&%�;ور   إ`��	gأن إ P>ا�أ& 

�C6$� ا � إ	�و*%<� ا;�I%رc ا	�� �D��6 �1  أهS ا	���6%
 أوو�6%رات ا	��%c  اN*�%ك!�%>n &���ة R(ل 6?%رة 
 ���6 S[ � Eiswert);�%6%ت آ%!��  إ	�ا	�I%>%ت ا	����:�

et al., 2000)     .  

   �4Z. palustris ( Horned pondweed)��� ا�#
ع 
 ����6 ا	$%<�� monoeciousا	��8Z  أC%د�� أ
I%ب

Zannichelliaceae   6$�د ��	ا�	ة  إ�Cا�	ا �D�E	ذوات ا 
و����_ *�D%ن  ،d�$6submersed آ��% b�* @�6 ا	�%ء 

 S
� وذو �1ام ;%
�E�!delicate   8Zأنو��  ��C ����
 P	�< �J��	إ  ��! �Cوا(CLR, 2009)  K$�

  perennialا	�J%در ذآ�ت ا;P ;�%ت !$�� 
(Bojnansky and Fargasova, 2007).  8�C ��


I%با;P !8  إ	� أ�Rى!J%در  أ[%رتN%<ـ ا�	ا �ـ�
 �
�� R(ف , annual (Brullo et al., 2001)ا	�ــ�	�

 .Z �عوا	�B%ر �� ا	�ـ اNزه%را	��%6%ت ا	�%<�� ا	=%>�� �%ن 

palustris  �
 اNوراق�Z�6ن b�* @�6 ا	�%ء 
�� �1ا
 �Cوان اSن  أه�D	ا P�I� Xو&�د �6آ� P	 ة����	ت ا%EJ	ا

�`ورc و!8 ه�% &%ءت P����6 د�T ا	��آ� ا	��Dن  ��

horned pondweed.  

 8Z�� P;%� c�&ا��� n�$�� %أن���  n<%��	ا �� ����
� 	�����ات وا	��ك واg&�اول ��O	ا:;Nر%وا  c%��	ذات ا

��  أو� ا	$`C���	ا ����D	أوا ����D	ا (Watson and 

Dallwitz, 1992) , آ�`	%�ا	�ZI ا	$%م  أنو!8 ا	?��� 
 P�I�   ع���	�	إ  K$� %! �Cاع�;Nا  �وه`ا  ا�RNىا	�%<�

 �Rل �6ا�JC �� X����confused  ع��	ا e!Ruppia 

maritime  K$� اNوراقا	��6%!�آ���ن ذات  أ;�اعو
 �D�O	ا(Potamogeton spp.)  _	`اعوآ�;Nا (Najas 

spp.) 8�J�V�	ا ��T ��1 8! P�JVI6 � وذ	_ 
�� !�%و	
. (CLR, 2009)  

  :ا��
اد و�6ا�5 ا�(�%

  :��7 ا�(�#�ت :أوً�
 M. spicatumو Z. palustri  اN;�اع&�$@ 
��%ت 

 �D��! ��
 �� ا	���� 	�:� د&�EO	ا ��
 eD6 ���آ 8!
��ا�� د�Rل ا	�:� 	����� ا	��#� �  . ا	�[���

  :�4��� ا�(�% ا�����9ي
ا[��� 
�� درا*� 	��h:� ا	V%ر&� 	��?��ع 

�  وأ�Rىا	�OVي ���
 �$�� 	��%ق �6@ ��و�% ����I6
�1)C ة�E] ام�V�*%�وا�J�1ت ، &�e ا	$��%ت !�%[�ة و

�D$	8 ا�� �D��! �� ق%��	 �9�$��! e<%D! ��
 ��
، 
 �$�دn>%1 ��  ٣ا	�e<%D و9$@ ا	��%ذج 	��ة  إ
�ادو

� ا	��Eا;�8=�# 8! QEV! ازرق ا*��  ،!���ل �=�# S[
Astra blue (Kaplan and Symoens, 2005)  S[

� !?:� !�آX !8 ;�ع <%*�� @J��Olympus، 
�%*��Vام آ%!��ا ر��1� ;�ع  e<%D�	و#�رت ا(Sony, 

7.2 M.P.).  

   :ا�#���; وا��1�#:�
��$� أوً��   :ا��را!� ا��
A - ع ا
#�M. spicatum   

� b�* @�6 ا	�%ء ���% 
�ا  stemsا	��D%ن �<%T
�  slenderور��$�  	Mزه%را	$��% ا	�%!��  اN&�اء�
و;%

smooth  @Cة �6او���� �
�E�!:%و	8  أ>�ا�� ٧٥و  ٤٠
S*،  K$�	وا ��� ��Cن ا�	ذات  %:O$��RN6�%��@  ا

��8 ا	�ردي  أ	�;:%K��Nوا  .  

�8 ا	=%>�� ���6� آ�;:% #��� و��1�   اNوراق�; ��

 @C:%�6او	8  أ>�ا����6آ� ��ZI  أ;:%*S و	�C\  ٤و  ٢

�1� ا	��%ت وه�  ��
 pinnatly!�آ��  أوراقآ��� 

compound   �I��	ا P�I� �Z] ذاتfeather-like 
)�ZI	1 ،اA ( _ �$�د	وذ�	8  أوراقآ�;:%  إ�O�6 ���D!

 �

��  leaflets!8 ا	�ر�D%ت !?�� Q#�6 ��1� ا	�ر1
�  أ;:%O��
ا	C ��Tblunt tip ( @�6�6  �ZI%دة (

� !�:% �Z6;@ !8   اNوراق
��� !?%!�e آ� !?��$� أر

�� آ�  whorls دا<�ة  أو��ZI  *�ار   ا;��h@ أوراق

�ا	�ر�D%ت . 
�Dة !8 
�D ا	�%ق�� tubral leaflets أ;��
) �ZI	1, اB ( %ده�
 ����B١٤!8  أآ  ��
 @�h�;زوج ا

 أ!% ،!�Eد midrib!�آ�ي  أو&%;�� 
�ق  و*�� 
���T @;%Z وا�9�  emergent leafsا	h%ه�ة  اNوراق

�%	�Dب !8  eD6ة و��J1زه%رNت  ا%�%C ذات X	%=	و�� ا
����! .  
  
  
  
  
  
  
  
  
� 	�ر1� ا	��ع  )١،ا�:-%(��:h�	ت ا%EJ	اM. spicatum  

A-  �1ر
  10xا�
ر$��ت ��
 ا��
ة  - B, ا�:-% ا�(�م ��
B -  ع
   Z. palustrisا�#

 �E�$9 �;%ق ا*��ا�	اweak،  �E��;وthin  

�D ا	�%ق  8�� ���BZة ذات [��R �Z وا	��%� �
�E�!و

٢���ود  S*، %!أ  ��T U���  P;آ� Q#��� �;�J ا	�ر1
 ��Rو S�D!linear    U�V	ا P�I� P;أي اthread-like، 


�� ا	�%ق و	�C\  اNوراق6�6�@  ���%D�! رة�J� أ;:%
 ٥و  ٢��8  أ>�ا	:%�6اوsmooth  @Cذات C%�%ت !��%ء 

 S*%!ـ  أ	وز ا%?�� S�� %:9�

�ق !�آ�ي  ١ %:	 S�!
 transparent  �>%ITmembranousوE] ��T%ف 

 �%1
�ة ا	�ر1 ��
�%	�%ق  U��� . ن%� �!%
��Jرة 
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� ا	�ZI وh! �� P�I6:�ه% ذات 1 اNوراق���! � أوراق�
  . Potamogeton pusillusا	��ع 

�$K ا	���رات  أG:�ت �;�%<L ا	�را*� ا	�%	�
��  ،ا	��آ�����:h�	ا �� 	���رات ا	�ر1���	%��

)�ا	��%6%ت ا	��  أوراق أن�%;8Z�� P ا	�Dل ) ا	��ر��	�&�
 ���D! ن�Z6 %! %�	%T c%��	%��  إ	�d�$6 !=��رة 
��?!

� 	:%  أوور�D%ت �#%V	ا c`وه ��� n�R  أه����Z6ن ر��$
� وا*$� 	���%ء ا	�O<� وJ�!g%ص ا	��اد ���* �C%�!
�%	��%ت  n��� �1 `ي	ر ا�O	8 ا! �D6 �:� _	`وآ �ا	�=`�

���X �6%رات ا	�%ء.  
�%	��آ�X ا	�ا��R 	��ر1� �%ن  أ!% �ا	���رات ذات ا	$(1

� ا	��%ء ا	�O<�  أ;�?�و&�د D��! �� ة�رة !�آ�J�
�1�:% !8  أداء��  أه���ا	��Iة ذو  X���6 ��	ا %:E>%Gو

P�� �و!8 ا	?��� . ا	�Oء وا	=%زات ا	��اد ا	=`ا<�� ا	`ا<�
�$K ا	EJ%ت ا	�<��� 	��ر1� �� ا	��%6%ت  نأ�%	`آ� 

 �J�	ا �و;�D ا	��%�� ��thinness  8ا	�%<�� !�B ر1
 L���	ا�?�E*Nوو&�د ا ���Z;��	رو��� ��  وا��Z	ا

 �h	���6 �� ا ��	%6%ت ا��	ا e! �ا	��Iة ه� #E%ت !��Iآ
 �D�$� `ا	أن  ���Z� %D�[ار6�%>% و �ه`c ا	EJ%ت !�6��

 @�6 �
��:% ا	��%6%ت ا	�%!� �J�6 ��	ا ��ا	�Oء ا	�ا>
  b�* . (Arber, 1920) ا	�%ء

 ��$K ا	��%6%ت ا	�%<� �:h6 ت%E�Z�	8 �6_ ا
 )O�

��!% �6$�ض  أ;�%ط )B�� %ة��	ل دورة ا)R �E��V! ��;

ر��$� ذات  أوراق�$K ا	��%6%ت 	=�� ا	��%�Z6 cن ذات 
 �ZI	ه� ا �J��	 �JE�	ا �ZI	ن ا�Z� %����  ��R �Z]

�� ا;EV%ض !���ى ا	�%ء و6$�9:% 	�:�اء  %:	 �	%B�	ا

    .  (Venable, 1914)ا	?�ي !�%[�ة 
�ً���4: ��C$�:ا��را!� ا��:   

ا	�e<%D ا	���9�$�  أن;�%<L ا	�را*� ا	�%	��  أG:�ت
transverse sections  ن%D��	اع�;Nا  ���1 ا	�را*
 n<%�! �[)[ @��O6�ه� ا	��Iة وا	�IDة  أ*%*�

 �ا	��Iة �B�6@ . )٣و  ٢, ا	�ZI(واg*��ا;� ا	��آ��
� ا	?�ران ا	�� ��6�ت ���Vه% !8 D�1�	ا %�)V	8 ا! �D���

��Z6��Z  وأ;:%ا	I$��ات وا	B=�ر  �D���  �<%�! ��T
�  .وا�9
� ا	�IDة ���C\ 6�%�8 واb9 �� �6آ��:% ��8  أ!%D��!

	���1M. spicatum   \C ا	�را*� ��E ا	�ـ�ع   اN;�اع
� و&�د ](]� >�D%ت !8 ا	V(�% ا	�%رD��! ��6 ����Z;

�%	���L ا	:�ا<� !�%[�ة  U��6 ة�I�	8 آ%;@ ا�C �� ة�I�	ا
 أوآ`	_ �%ن  S?C ا	�EاT%ت   ��Z. palustris ا	��ع  
ا	�Zـ�;� 	���ـ�L ا	:ــ�ا<�  Lacunaeا	E?ـ�ات 

earenchyma ��	عـ�  M. spicatum  ��BZ�آ%;@ اآ�� 
� 	����L ا	:�ا<� ;�Z�	8 �6_ ا! Z. palustris   c`وه

 cذآ� %! e! n�%��6 g �ا	`ي  (Crawford, 1993)ا	���?
� ا	�ا�Cة  أنذآ� D�E	ذوات اmonocots  ن�Z6 نg ���6
Sh
� و�1رة 
�� R�ن ا	=%زات !8 ذوات ا	8��D�E  أ�!%�!

eudicots  آ�`	%�ا	E?�ات �� ا	��ع  أنو!8 ا	?��� 
S�����!  M. spicatum �O�� �Z] و6�6�@  ،آ%;@ ذات

���Rا�	ة ا�ID	%� U��� آ%ن �Cوا Q# ��،  و&�د \C�	و
��8 ا	E?�ات  �JE� �D�1�	ا %�)V	8 ا! �Cوا Q#

�  أ!% ،ا	��?%ورةC%��	ا |�C 8!%:;��  ء�?	ا @�Z]��آNا 
  .!e�D! 8 ا	�%ق

  
  

  
   
  
  
  
  
  
  

��  M. spicatumا	��آ�X ا	�ا��R 	�%ق ا	��ع  .)٢، ا�:-%(

  . 10xا	�Dة 
  
  
  
  
  
  
  
  

��  Z. palustrisا	��آ�X ا	�ا��R 	�%ق ا	��ع  .)٣ ،ا�:-%(

  . 40xا	�Dة 
� !8  إ	�D�< :�ا<� ه�%ك	ا L���	ا �D��! 8! �Rا�	ا

%�VB��� ا	�� ��6�ت ��Rا�	ة ا�ID	ه�  ا %�)V	ا ��D�C ت
��  8�C	S ) ٣, ا	Z. palustris )�ZIوا�9� �� ا	��ع  

,  8Z6M. spicatum ا	��VB%ت وا�9� �� ا	��ع  
 �� 	��ا<�ة ا	�������	%�%:;��  ���Rا�	ة ا�ID	6$� ه� وا

 �� !��Iآ� 	�?`ور و*�D%ن ا	��%6%ت ا	�%<�E#(Beck, 

2010) gأ;�% إ  �8 ���6! �	R 8Z��; S(ل ا	�را*� ا	�%	�
�� وا�9� آ�ا<�ة !���D�<.  
 8����1 ا	�را*� وا�9% ��  اN;�اعآ`	_ آ%ن ا�Rg(ف 

��6�ت  إذ) ٤و  ٣, ا	�ZI(ا;� ا	��آ��� اg*�� أ&�اء
��D%ة !�آ���   e<%D! Z. palustris ا	��عcentral 

lcuna  8
 )O� S?�	ة ا��=# ���IC %�)V� �<%�!
� !8 ا	��Dات 
eD6 %�?C  اN#=� ا�RNىو&�د !?��

�  إ	���Rا�	ة ا�ID	8 ا! �Rا�	اg8  إن إZ�� g ات�?E	ا c`ه
�1%�  أ;:%ا	�Dل ; �#%�
!$Sh ا	�را*%ت  ��I6 ذإ

(Watson and Dallwitz, 1992) �	إ  �#%�
�T%ب 
 .M*%ق   أ!%  Z. palustrisا	XIV �� *%ق 

spicatum  L��; وو&�د �����T \C%ب ا	�D%ة ا	��آ��
�ا	XIV وا	��%ء وG �1:�ت �
��Jرة !�Eدة  اNو

solitary vesseles   �� g %وه� ����Z;�� %�)R %:� U��6
  (Schweingruber et al., 2011) أن إ	� اq[%رة!8 
� أنذآ� �
�  اNو�D�C ت%�VB6 أوذات  � وأ;:%[��C P�و;�

�� ذات ا;�����Z;�� %�)R 8�� eD6.  
  


��  M. spicatumا	��آ�X ا	�ا��R 	�%ق ا	��ع ) ٤،ا�:-%(
   .40xا	�Dة 
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A – �$Hا���آ ��ا
I!�ا، B –  J  ءHا�9:�ة و�
  ا��:�ة 

%ت !8 ا	eD6 %�)V  أ!%��?! �ZI� إ	�ا	��%ء �Z%ن 

�  و!8 ا	?��� �%	`آ� ��Rا�	ة ا�ID	8 ا! �Rا�	أنا  e<%D�	ا
�T%ب  أG:�ت��1 ا	�را*�  اN;�اعا	���9�$� 	��D%ن 

�?�;Nم  ا��	ب ا%�Tو  ���Z;���Z�	ا L���	ا �B! ��
ا	�ا
 ��1 8! @hC�	 ��	ا  ���8 ا	�ده%ت ا	:�ا<� ��>%
ا	�


�� ا	��ع ) ٢٠١٠(�� ا	���Potamogeton 

pectinatus  ام�Eا��	ب ا%�Tو) �D�$� %�)R أ;:%وه� 
 �D$	ا �D��! �� %#�JR %ق�	ا ���D6 ��
 �
%�6(Yeo 

et al., 1984).  

�م و&�د  إن�?�;Nا  Q$9 �E#و ��
�ا	�ا?�;Nا 

 �Cه� ا ��>%
 أ[%ر!��ات ا	��%6%ت ا	�%<�� ��D  أهSا	�
(Beck, 2010) �	أن إ  �� �>%
ا�Rg�ال �� ا	�h%م ا	�

;h%م آ�Eء  إ	�
�م C%&�:%  إ	�ا	��%6%ت ا	�%<�� ر��% �$�د 
ه`c ا	$�%#� ��8Z ا!�J%#:%  أن إذ	��D ا	�%ء وا	�$%دن 

ا	��%ت ��Jرة !�%[�ة 
n��< 8  أ&�اء!8 1�� آ� 
 j�	 :�ر!�;%ت	ا �D; _ �%ن	آ` �Z6��Z�	 �D�E6 ��	ة ا�I�	ا

 �� ��ZI��Nرة  ;�اعا�D	ا %:	 %�)V	ن آ� اg _	وذ �ا	�%<�
 ��
  ).ا	��Jر ا	�%�n(  إ;�%&:%

�  أن!8 ا	?��� �%	`آ� ����I�	ت ا%EJ	اعا�;M	   ��1
� 6$� !8 ا	$�ا!� ا	��%
�ة #%R ��6رات @�Z
 �ا	�را*
ا	�Oور�� 	��%ة ا	��%ت U=9 @�6 ا	=�� �%	��%c وان !8 

!% �$�ف  أو�ا<� وC�9% ه� و&�د ا	���L ا	: أآ�Bه%
%;%�Cأ  XDB�	ا L���	%� porous tissue  `ي	اQ	r��  8!

 %:�hC)! 8Z�� ات�?E	ا �
!�%C%ت !���ءة �%	=%زات �6
 ���?�;N_  ا	وآ` ���E	ا�?�;Nور  ا`?�	 ����D	ا

 ;Jackson, 1989) واNوراقوا	���و!%ت وا	��D%ن 

Arteca, 1997)  
� !8 اg*���اذ وان ه`c ا	�E�Z%ت %�6
� ا	��%6%ت ا�>%�	

sequester  ��
وR�P; و�`	_ P�Z�6 !8  اNوآ�?�8

8 ذ	_ �%;�G ���6، )O�  8Z�� Pوف ;PJD �� ا	�%ء


�� ا	E?�ات  أن ا�RNىوا	=%زات  	Mوآ�?�8 �D��6
 �ا	��%ت دون !D%و!� 6`آ�                  أ&�اءآ%��  إ	�ا	:�ا<�

(Laing, 1940; Armstrog, 1978).  
 أ&:�ةآ���ة �� إ!�اد  أه���	����L ا	:�ا<�  أنآ�% 

�=%ز ]�%<� اوآ���  �>�O	%ء ا��	نا���Z	%ت �1  أن إذ ا��	ا
) ا	��� أ]�%ءا	`ي e�?6 �� ا	E?�ات ( T ��$���CO2%ز 

� ا	��%ء ا	�O<� ا	�� ��6ث �� ا	�:%ر���
!?%ه� ( �� 
آ`	_ X$�6 ا	��Dات ا	:�ا<�� دورا �� )  ١٩٨٧, و�Roون 

وذ	_ 
D!CO2  %! n��< 8%و!� ا	��%ت 	�T �D%ز 
�%	��D ا	E?�ي   ����lacunal transport أن إذ CO2 

 jE��	ا ����
ا	`ي ���L �� ا	?`ور وا	�ا��و!%ت R(ل 

�� ا	��Dات  �D����	وراق إN%ء  ا��	ا ����
و���$�� �� 

� ه`ا ا	��و�� 	=%زhC)! S6 �1و �>�O	اCO2  ���$	ا ��
� ذات  اN;�اع!8 �ا	�%<�� ا	�� d�$6 �� ا	����ات ا	$`

��ن�Z	ا  KEV��	)اStevenson, 1988ان  ( \C�	و
اآ��  Elodea nuttalliا	��ع  أ;�?���  CO2!���ى 
���ا	�  )٥٠٠ – ١٠٠ ( U���	ا �� cة !8 !���ا�!

(Madsen and sand-Jensen, 1991)  

  :ا���Lدر

��ا�   ،ا	����� ����)٢٠١٠ " .( L6ا��	ام ا�V�*ا

 Q��J6 �� �ا	���$�� وا	EJ%ت ا	�%��	�&�
 K$�ا	�%!�� ��  Potamogetonا	?�j  أ;�اع

8�9 !���� ا	��#� ��". ;:� د&�Cأ>�و 
c%ة ،دآ��را��	م ا��
 S�1 ,$��م	ا ��  ،آ��$!%&
� ١٧١: ا	��#��E# .  


��ا	�(م  ،!��� و
��ا� ،ا��C وا	$�دات ،!?%ه�
��I	وا، �:#%�
��ا� ،
��ا� و )١٩٨٧ .(

"�� ا	���6%��  ،[lون ا	��Z�%ت. "
�S ا	��$!%&
� ا	�$�د�� ،ا	��_ *$�د��� ا	$�Z���	٣٨٦: ا 

��E# 
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Acomparative study in stem anatomy and morphology of 

Zannichellia palustris L. and Myriophyllum spicatum L. that growing 

in Tigris River within Mosul City, Iraq. 
 
Fathi A. Al-Mandeel 

Environmental and Pollution Control Research Center, University of Mosul, Iraq. 

 

Summary 

The current study examined two groups of submerged aquatic plants growing in Tigris River 

within Mosul city; monocots which represented by Zannichellia palustris and dicots that 

represented by Myriophyllum spicatum. The results showed variation in some morphological 

and anatomical characteristic between species,  in M. spicatum  two types of leaves observed, 

submersed were solid and strong and divided into more than 14 leaflet pairs, but the emergent 

leaves (bracts) were inconspicuous and smooth edged, located on the flower spike. While the 

blade in Z. palustris described as a simple type and linear that thread-like shaped. The results 

also showed anatomical variation in the internal structure of the stems particular in the area of 

the cortex. In M. spicatum three layers of parenchyma cells observed after the epidermis, 

while the epidermis was surrounding the earenchyma directly in Z. palustris. however, the 

size of earenchyma lacunae were much greater than  lacunae of Z. palustris, which also 

characterize by central cylinder with a central channel surrounded by small parenchyma cells 

and reduce in xylem tissue,  in M. spicatum the central canal was absent but the xylem was 

presence as solitary vesseles surrounded by parenchymas cells. 

 

Key word: Aquatic plants, Zannichellia palustris, Myriophyllum spicatum, Plants anatomy, 

Freshwater, Tigris River. 

 


