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 '
 0L�l� O�� �	���� ���)�3� ��� 0�
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�� = ��� ������� �	������ ���2��@? % �6EE % ���)�� ���
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������ ��O!O�(%)  E,?Q E,?:  E,??  E,?>  E,?@  E,??  E,?>  

��!���(%)  6,6@  6,69  6,6E  6,E?  6,69  6,6E  6,E?  
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���)� ������  
��2��� �3
1�  

)���)?�%! /�,)(  
9EQ:  9E>7  9E6V  V7@?  9E@7  9E@V  9E:?  

�
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��!���(%)  6,6E  6,E@  6,E9  E,77  6,E@  6,E9  E,77  
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�����2��+���!!�(%)  E,@@  E,@>  E,@V  E,:7  E,@>  E,@V  E,:7  
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1�:�������  6>Q,EQ  6>?,7:  6>9,@@  6>6,@9  6>Q,Q7  6>7,:9  6?E,>@  
 *   =���� �
��(C)    N�� ��c ��%��  =����� N���!��  (S)            0�	�+4�� *4- �
	)+�4
�� ���!�� 0�- ���� N�� ��c 

 ��$�
�� .�+�����  
  
  

�@3
���� A	
���  
 0�	��� *��� ����� '���U .3	
)9 ( ����
 #��- 	��� �/�+(P<E,E?) �/��� �
�- 

 �
� 	��V � > � � ��%&
�� ���2�� .�2�U S�� ����U > � Q % .3	
 �!��)�� #���

 I + '
 0H-U '���U �
� 	�� (���� '������ #���
 .�%K *+��V C�
� .���+ �
��� ����U 

 G����
 .L
�
��(P<E,E?) ������ � 
�
�� N���+��� )6V %(�� '���� ( ����� '�� 0	
 *-
 �
� 	�� ��2���� ���
�
 � �> �
� 	��� 1 C����U : � Q #��- 	��� ]$�+��� �J+ �� C����U 

 .L
�
�� '�� ����
 I + 	�� .�+����� B%A '
 �	��+�3� � � �/+�	�� ���2�� =��+ ��� C��� 	�
 0!� *+�� I + C
 ]$�+��� B%A .D�+� 	�� ��2���� ���
�
� � ��

 '���U �/$�2�c �� '
� ��
�b�

 	��	�� �/� �)VEEE ( * ���)VEE> (�� �� g��- #$L� *- ��$�
�� .�+��� � *$���� 0L�l� 	�� .
dH+�� 0�	��� '
 )9 ( ����
 #��- 	��� G�H��(P<E,E6) '�� *��� ����� '�� .3	
 *- 

 ��� 	�� 	�� ��
�b� �-���� ������� �� �� g��- � � G����+ ���J�� �� �� g��- �/�� S�� '�/��
 '��� �H���� '�� '�� O��
 2��+�� 0
�
 	����� ���J � �H���� '�� 2��+
 *- =L+)3�

� g����� �����(Guangsheng et al.,6779) �	D�� ]$�+� C
 .D�+� *+��� )67QV ( �Marks 

(677E) � Smith and Pesti (677Q) � Nielsen (VEE>) ����
 #��- 	��� ��� .��JU *+�� 
�������� �/�����+ *- =L+)L� ���+� �� +)
�� '�/�� '�� . .L
�
��� '�/�� '�� 0)�	+ � '�� ���


 G����T+��
�b� = +)
 	�� *��� ����� '���U *- G���� .  
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 * ����
 .�-L+)� 	��� � � 0	+ 	�
� 0� 0)�	 �� +)
�� =�����(P<E,E?).  

 **  .L
�
�� :T6) ��2�� (      .L
�
��� �!��)�� #���
 0L�c 1TV   1 T9   1 T>   .���+�
��� >  1Q   � 6V % 0L�c�
 .L
�
��� (���� '������ #���
T? 1T: 1T@*���+�� � � .���+�
�� ����  .  

���
%�� /�� ���  �H��!E   :H��!E   �H��!E   MH��!E   

T�  
>E,?7 

±  
E,7?7  

V?7,QVab
 

± 

V,E9Q  

@76,Q6d
 

± 

6>,E9V  

6>7V,:@ 

± 

V9,>7@  

VE:>,6@ 

± 

V9,@7  

T�  
>E,:V 

± 

E,@@7  

V:6,9Qa
 

± 

9,6@:  

QQ@,V9a
 

± 

@,@96  

6??E,6@ 

± 

>7,77?  

VEQV,?E 

± 

?>,7:  

T6  
>E,9: 

± 

E,Q6:  

V:E,6@a
 

± 

9,6:@  

Q?@,>Vab
 

± 

6@,QV>  

6?E:,99 

± 

V7,E6V  

VE>@,Q9 

± 

>>,7Q  

T:  
>E,VV 

± 

E,7@7  

V?@,QVabc
 

± 

9,E?@  
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�
�� :T6) ��2�� (   �!��)�� #���
 0L�c 1   .L
�
��� TV   1 T9   1 T>   .���+�
��� >  1Q   � 6V % 0L�c�
 .L
�
��� (���� '������ #���
T? 1T: 1T@*���+�� � � .���+�
�� ����  .  



٢٥    

  
  
  

 *$�%&�� 0���+�� �N��� .3	
 ]$�+� ��J+) 0�	���: ( ����
 #��- 	���(P<E,E?) '�� 
 ��+��� 0L) .L
�
��)E"V (� 0�!� �/��� ����U *$�%&�� 0���+�� �N��� *- ��A	+�� �

 ��%&
�� ���2 � = �� IL/+�� .3	
 ���+�� ��� 	�� 	�� ��2���� �D� � C
 ����D
 .L
�
 �
 *$�%&�� 0���+�� �N���� I /+�
�� = �� ��
� '�� ����� ��L� 	���� �� +)
�� .L
�
�� � �

(Fraga and Thanh,67@7; Littlefield,67@V)��  ������� �	����� .3	
 ���)�� O��� �
 ]$�+� C
 .D�+� 	�� .L
�
�� B%/� ����
 ���!�Islam et al.(677@) ]$�+� C
 #�++ �� '�� *- 

Ali and Lesson (677?)'���+ � (���
���� O���+�� *- '���+�� ��� 	�+ �
�� *+���  . 0L) �
U
 ]$�+��� .��� ���2�� �
� '
 .��+��� ��D� *$�%&�� 0���+�� �N��� .3	
 *- ����
 #��- 	��� �	�

 �%/� �/���+� I�%� �D� �� *- �
	)+�
�� .�+����� '
 �	��+�3� �/��
� ���2�� 'U � � 	�Y+� .N���
 ]$�+� C
 .D�+� *4+��� �	4�� ���4!� = 4�� .� /+��� #$L�� '
 �����Muzter et 

al.(67@Q) 	��	��� )VEEE (* ���) VEE> ( ���&� ��$�
�� .�+����� '
 G���� �/
�	)+�� 	��?E %
 ]$�+� #�++ �� '�� *- 1 �� �� g��- #$L� *-Ngamsaeng and Preston (VEE>) *+��� 

 '��� �� �� g��- #$L� *- N�
�� f���� ��	)+�� 	�� *$�%&�� 0���+�� �N��� *- G�H��)�� .�/�U
 G����
 G����T+ '�/ �(P<E,E6)  G����
 ���J�� #��+ S�� .��+��� �-��� *$�%&�� 0���+�� �N��� *-

 O��� (��
 2��+�� 0
�
 	����� *��� ��� '��� ���J�� ��
+ ��� C��� (%��� ������� � �
 ����� '�� C
 *$�%&�� 0���+�� �N����(Marks,677E) '�/�� '�� (��
 0)�	+ 	��� I�%� 1 

���+�� �N��� *- .L
�
��� ��+��� 0L) *$�%&�� 0)E"V (2D- ����U .  
  
  
  
  
  
  
  
  
  
  



٢٦    

  
 

 ��/�)�: (&	+N,� �N����� ?W
O) �/%� &� (��� ������� �-��N.� &�
�� ��2[� )<�� �\/ ?/
�C �\
���C� ( ���� ���� �� ��Z� ) 1!����± [1.�&!
�$� (  

���O�)H��!E(  
���
%�� �'�  :'�  �':  M'�  M'�  

T� 

6,997a
 

± 

E,EEQ  

6,:9Q 

± 

E,E97  

V,99> 

± 

E,EQ?  

V,:99 

± 

E,6V7  

V,6V@ 

± 

E,E6:  

T�  
6,>VVcd

 

± 

E,E66  

6,?@? 

± 

E,E69  

V,>E> 

± 

E,6QE  

V,76@ 

± 

E,V>>  

V,6?Q 

± 

E,E::  

T6  
6,>96d

 

± 

E,E66  

6,?QE 

± 

E,EV9  

V,>>V 

± 

E,E:>  

V,Q6? 

± 

E,6?> 

V,6:> 

± 

E,E9@  

T:  
6,>@7e

 

± 

E,EEQ  

6,?@@ 

± 

E,EV?  

V,?9? 

± 

E,E>Q  

9,E:: 

± 

E,997  

V,67> 

± 

E,E@6  

T;  
6,9Q:b

 

± 

E,E6Q  

6,?Q? 

± 

E,EVV  

V,>67 

± 

E,E9:  

V,Q?? 

± 

E,6?@  

V,6?Q 

± 

E,E>E  

T�  
6,>E6bc

 

± 

E,E66  

6,:9E 

± 

E,E9:  

V,>Q: 

± 

E,E:@  

V,7E: 

± 

E,V:V  

V,VE@ 

± 

E,E>V  

TS  
6,>EVbc

 

± 

E,EE7  

6,:66 

± 

E,EV@  

V,9QQ 

± 

E,EQ7  

V,Q99 

± 

E,6>:  

V,6:? 

± 

E,E?V  
Shaver     

         
6,>E6a

 

± 

E,E6E  

6,?Q@a
 

± 

E,E6V  

V,9>6a
 

± 

E,E>Q  

V,@?@a
 

± 

E,6V6  

V,66@a
 

± 

E,E67  



٢٧    

���Z� 

 

FAO-bro 

6,>6:b
 

± 

E,E66  

6,:66b
 

± 

E,E6@  

V,?E@b
 

± 

E,E>9  

V,Q>Vb
 

± 

E,E77  

V,V6Qb
 

± 

E,EV?  

 * ����
 .�-L+)� 	��� � � 0	+ 	�
� 0� 0)�	 �� +)
�� =�����(P<E,E?).  

 **  .L
�
�� :T6) ��2�� (      .L
�
��� �!��)�� #���
 0L�c 1TV   1 T9   1 T>   .���+�
��� >  1Q   � 6V % 0L�c�
 .L
�
��� (���� '������ #���
T? 1T: 1T@*���+�� � � .���+�
�� ����  .  

  

 0�	��� ��J�)@ (� '�� ��� �����
 ����T
�� �� )�	�� N�H�b� '���U O�� ��� 0	
� *��� ����
 �
� 	�� *-�!+�� ����Q .��� #���
 �/�- 0	�+�� *+�� .L
�
�� '�� ����
 #��- 	��� �	� C����U 

 ���2 � 	���� �
��� ��� ,�+ *+��� N���!�� ��%��� ���!�� 0�- ���� '� G�H�� (���� '������� �!��)��
 �
� 	�� .L
�
�� �-��� � ��
+
 G�����U .2�U �

Q *+�� .����	�� ]$�+� C
 �D�+
 .N�� *+��� C����U 

 ��$�
�� .�+����� .
	)+��Venkataraman et al.(677>)�  Islam et al.(677@) * ��� )VEE> ( *-
 G����
 G����T+ '�/ � '�� '��(P<E,E6) � � ���J�� ���
�
 .���+ S�� *-�!+�� ���� 0	
 � � 

+ =L+)3 ���+� ������� ���
�
 '��)^� 	
�
 ]$�+� C
 .D�+� 	�� �������� �/�����)VEEV ( �Nielsen 

et al.(VEE9) '�� ��� �����
 ����T
�� �� )�	�� N�H�b� '���U O�� � � (��
 ��K ���T+�� '�� �
��� 1 
BL�U .��! � .L
�
��� '�/�� '�� 0)�	+ � (��
 ���T+ ��L� ��� *��� ����� .  

 ��/�)S: ( ��2[�� &� (��� ������� �-��N.� &�
�� �/N.�!N�$� ��!� �/%NN*�  �-�
$�� /N�)�
 &�
N-�� ��!� �/N%�� &�� �!�� �C� ��� ���!������ ���� �� ��Z� ������ ��
Z� &� ) 1!����± 

&!
�$� [1.�.(  



٢٨    

���
%�� /�)� ��!�  *�$� ��!�  �-�
$� ��!�  &�
-�� ��!�  

T�  
V,999 

± 

E,E@Q  

E,?9@ 

± 

E,E99  

V,>:E 

± 

E,6>6  

:7,@7@ 

± 

E,9E6  

T�  
V,>:9 

± 

E,EQ7  

E,??? 

± 

E,E:6  

V,?QQ 

± 

E,V:V  

:7,QQ? 

± 

E,>>>  

T6  
V,?:: 

± 

E,6Q> 

E,?@? 

± 

E,E9@  

V,:>E 

± 

E,6>@  

:7,QQ? 

± 

E,>Q@  

T:  
V,>?9 

± 

E,6E?  

E,?>@ 

± 

E,E>V  

V,>96 

± 

E,6V7  

:7,@Q@ 

± 

E,?Q7  

T;  
V,9:: 

± 

E,E@:  

E,?Q@ 

± 

E,E?V  

V,?:9 

± 

E,V:7  

:7,Q@9 

± 

E,:79  

T�  
V,VQ@ 

± 

E,6E:  

E,?@V 

± 

E,E?9  

V,?VE 

± 

E,69@  

:7,7E@ 

± 

E,>7Q  

TS  
V,97E 

± 

E,E@V  

E,?@E 

± 

E,E>?  

V,>6@ 

± 

E,66@  

:7,@>? 

± 

E,>>@  
V,9QV 

± 

E,E?V  

E,??V 

± 

E,EV>  

V,979 

± 

E,E@Q  

@E,969a
 

± 

E,6E:  

Shaver              
  

���Z� 

FAO-bro 
  

V,>9? 

± 

E,E:6  

E,?@> 

± 

E,EV>  

V,:>6 

± 

E,E7Q  

:7,9::b
 

± 

E,6>9  
 * ����
 .�-L+)� 	��� � � 0	+ 	�
� 0� 0)�	 �� +)
�� =�����(P<E,E?).   

 ** .L
�
�� :T6) ��2�� (�� �!��)�� #���
 0L�c 1 .L
�
�TV 1 T9 1 T> .���+�
��� > 1Q � 6V % 0L�c�
 .L
�
��� (���� '������ #���
T? 1T: 1T@*���+�� � � .���+�
�� ����  .  

 ����%�� .��2D� ���$
�� ������ �
U) 0�	�Q ( *- .L
�
�� ���T+� ����
 #��- 	��� �	� dH+�
������� ������� �/���� %)���� �	!�� '�� ���� �
� 	�� ���2�� d$��% .��2� ��
�
 ��� '�Q C����U 

 ����$��� C2D�� ���� �
U 1 O���� I + *- (��
 ���T+ '�/��� .L
�
�� '�� 0)�	+��� '�/ � '�� ���
)%)���� �	!�� ( ���� . �J 	D-?@,9Q 1?@,>Q 1?@,?6 1?@,>> 1?@,>7 1?@,>6 � ?@,>7 % O���



٢٩    

 �������� C2D��)����� �/���'�������� �� ( . �J>V,:V 1>V,?V 1>V,>7 1>V,?: 1>V,?V 1>V,?7 � 
>V,?6 % d$��%� *2� ��������� ����D
 ����$��� C2D�� O�� �	��� '�- �%� 1*���+�� � � C���� .L
�
 �

 	��	�� ]$�+� '
 .D�+� 	�� '�+D2�
�� '�+�A *- .LH��� ����+� I�%� � �U *-�!+ ���� �� �� g��-
)VEEE ( * ���)VEE> (�� �� g���� .��2D�� O�� *- ����
�� #����� ��	��� .  

  

 ��/�)M: ( �
�%13 *!� �/%� &� (��� ������� �-��N.� &�
�� �/N.�! ��2[�                  

  ����+�(%)���� ���� �� ��Z� ������ ��
Z� &�  ) 1!����± &!
�$� [1.� (                

����
%�  �/-�  +.O�  �ZP�  ��3��  ���
���  

T�  
V:,99Q 

± 

E,969  

96,E97 

± 

E,>VV  

V>,V7E 

± 

E,V@Q  

:,E7E 

± 

E,9EV 

6V,V>9 

± 

E,>@Q  

T�  
V:,VE9 

± 

E,>E9  

96,V@@ 

± 

E,>>9  

V>,V>Q 

± 

E,@:6  

:,66@ 

± 

E,>97  

6V,6?? 

± 

E,9Q7  

T6  
V:,V79 

± 

E,V>@  

96,VEQ 

± 

E,V@9  

V>,9?Q 

± 

E,>>9  

:,6EV 

± 

E,9?6  

6V,E9Q 

± 

E,VVV  

T:  
V:,V?9 

± 

E,>?6  

96,6Q9 

± 

E,99:  

V>,9>9 

± 

E,>?9  

:,E>9 

± 

E,V>Q  

6V,6@Q 

± 

E,>67  

T;  
V:,V?6 

± 

E,9V9  

96,VV@ 

± 

E,>6Q  

V>,V9E 

± 

E,>7>  

:,6VV 

± 

E,9E7  

6V,6@E 

± 

E,VVQ  

T�  
V:,99E 

± 

E,6>:  

96,E@7 

± 

E,9V:  

V>,VV6 

± 

E,V:9  

:,VEV 

± 

E,9?@  

6V,6:Q 

± 

E,9>7  

TS  
V:,9:E 

± 

E,67V  

96,699 

± 

E,V6:  

V>,V:? 

± 

E,9@>  

:,6VE 

± 

E,V97  

6V,6VV 

± 

E,VQ>  
V:,6QV 

± 

E,6>:  

96,66> 

± 

E,6@:  

V>,VQQ 

± 

E,VE6  

:,6@6 

± 

E,6@9  

6V,V>? 

± 

E,6Q6  

Shaver      

        
���Z�  

 

FAO-bro 

V:,66@ 

± 

E,6@6  

96,VQE 

± 

E,V?V  

V>,V:> 

± 

E,V:Q  

:,E>Q 

± 

E,6:9  

6V,V76 

± 

E,6@@  

 * .L
�
�� :T6) ��2�� ( .L
�
��� �!��)�� #���
 0L�c 1TV 1 T9 1 T> .���+�
��� > 1Q � 6V % 0L�c�
 .L
�
��� (���� '������ #���
T? 1T: 1T@*���+�� � � .���+�
�� ����  .  



٣٠    

 0�	��� %)���� �	!�� �� � (���
���� O���+�� �/���)7 ( '�� ����
 #��- 	��� �	�
 (��
 #�- �/� '�� *- ��)�� 	�
���� '�+������ ���2� � ���$
�� O���� *- .L
�
��(P<E,E?) 


�� '�� (���� '������ � � .�%K *+�� ���2�� C�
��
 'U dH+�� ��)�� 'A	�� ���� *- .L
�
 	�� ������� � 
�
�� N���+��� �!��)�� .��� .�%K *+�� I + '
 � �U 'A	 ���� � � �/
��� .�+��

 C
 .D�+� 	�� �!��)��� ����D
 (���� '������ .��� *- 'A	��� ���2�� ���+�� ��� O���� ,�� ]$�+�
Venkataraman et al.(677>) * ��� )VEE> ( O�� *- ����
 #��- 	��� �	� W)� �
�-

 *- =L+)3� ��� 	�+ �
�� *+��� 'A	�� ���� *- �/
 #�++ ��� ��)�� '�+������ 	�
���� ���2���
�� � � G����T+ '4��/ � '4�� �4�� �4/+���	 *- �
	)+�
�� .�+��� � (���
���� O���+�� *+��� O��

 ]$�+� C
 �D�+
 ��K .N��Twining et al.(67@Q) *- '�/�� '�� ����
 #��- 	��� .��� *+�� 
 ��
 �� �	�!
�� �/+	�U *+��� O���� I +) 1������67Q7 ( .�+ .3L��� '�� ����
 #��- 	����

 �/� *������ t-��
�� �
��� *������ 0
��� ���T+)E,9E"E,@7 (	+�� �/�� ��� '�/�� '�� 0)�
 'A	�� ���� *- (��
 ���T+�� '�� �
�- '�+������ 	�
���� ���2��� ���� *- (��
 ���T+ .L
�
���

��)�� .  
 #$L� *- (���� '������� �!��)�� *+��� #���
 0L�U �����
U ����	�� B%A '
 ]+�+��

 ��� 0!+ ����� �� �� g��-6V %� N���!�� ��%�� ��
� '
 0� D+ � '��� 'U '�	 ���!�� 0�- ����
 .���+�
� ����+�� ���U ���J�� �� �� '��A '��� ���2 � *��+�l� N�	b� � � *� � ���T+ I��A

�������� ����D
 ����+�l� .��!�� '
 ���� *- '��+ '
 XDD� �
� G���� 0L�l� .  
  
  
  
  
  
  
  
  
  
  

 

 

 

 



٣١    

 ��/�)�:(�� ������� �-��.� &�
�� �/.�! ��2[� �/-�� +.O� ���� &	
���)� ������ &� (�
 T	
�+� �� ��  ������ ��
Z� &� ���� ����) 1!����± &!
�$� [1.� (.  

���
%�� ���1�� ��!�  ������� ��!� � /� ��!�  /
��� ��!� 

T�  
@6,@:9 

± 

E,E>7  

V6,Q76 

± 

E,V6:  

?,V@E 
ab

 

± 

E,E@6  

6,E:@ 

± 

E,E99  

T�  
@6,:V9 

± 

E,EQQ  

V6,7@@ 

± 

E,666  

?,>69 
a

 

± 

E,66@  

E,7Q@ 

± 

E,E69  

T6 

@6,:76 

± 

E,666  

VV,6QV 

± 

E,6E>  

?,E@E 
bc

 

± 

E,E76  

6,E?@ 

± 

E,E96  

T: 

@6,@69 

± 

E,67Q  

VV,969 

± 

E,6:Q  

>,76@ 
c

 

± 

E,E?7  

6,E?9 

± 

E,EV>  

T;  
@6,:EQ 

± 

E,6>Q  

VV,66@ 

± 

E,67?  

?,V>? 
ab

 

± 

E,E:>  

6,EVQ 

± 

E,EV:  

T�  
@6,@EV 

± 

E,6:@  

V6,7:@ 

± 

E,E>6  

?,VQE 
ab

 

± 

E,E?>  

6,E>> 

± 

E,EV@  

TS  
@6,@99 

± 

E,67Q  

V6,Q:Q 

± 

E,E@V  

?,>E? 
a 

± 

E,EV7  

E,7Q? 

± 

E,E67  
@6,:@6 

± 

E,EQ:  

VV,EV: 

± 

E,EQV  

?,V6: 

± 

E,E??  

6,EV7 

± 

E,E6:  

Shaver         

   ���Z� 

 

FAO-bro 

@6,::V 

± 

E,E:E  

VV,E:7 

± 

E,6>V  

?,V>6 

± 

E,E?V  

6,EVQ 

± 

E,E6>  
 * ����
 .�-L+)� 	��� � � 0	+ 	�
� 0� 0)�	 �� +)
�� =�����(P<E,E?).  



٣٢    

 **  .L
�
�� :T6) ��2�� (    �� �!��)�� #���
 0L�c 1  .L
�
�TV   1 T9   1 T>   .���+�
��� >  1Q   � 6V % 0L�c�

 .L
�
��� (���� '������ #���
T? 1T: 1T@*���+�� � � .���+�
�� ����  .  

  
  
  
  

 �/
N-��  
 �!
� /��� �O%� I /�/�)����.( N�
�� �	� 0L�U (Lemna gibba) ���!�� 0�- ���� 0�
 

 �� �� g��-� ������ g��	�� #$L� *- .U��!��� �
�� 1������� �� � 1B���+�	 ����2 .  
 /��� C�C%� /�� IR <�.� /���� ]@
. I(���)����.( �������� O���+�� 0� �+� ��
!+  .

 �J���� ����2 � O+��� ��	 .0!�
�� 1 0!�
�� �
�� .  
 ���� /�%! *�Z- I(/��C�)��M�.( '���	�� ���	c  .����� *���� �� +�� ����� 1 *
 �� S

��!��� �
�� ��2
 1��!��� �
�� .  
 &�%�, /��E ^�
1 �
��)���:( .  O �2 0L�cCladophora crispata 0� �U N�� 0�


 �	�� .��! ��� �� �� g��- N�	U �N��� � � *��+����� ���
�� . ��+���
 ����� , �� �
 ������� , ��!��� �
��.  

 /��� ��K. C�C� I D�
O�)���:.( ��$�
�� .�+����� '
 '���� ��%&+ ���T+ )Ceratophyllum 

demersum � Bacopa monniera L.) (��	� D+ ��K =L�T� ( .��! ��� �
� *-
 ������� 'L
��� *- d$��%��� �	�� .��!��� �
�� 1 ������� �� � 1 ��+���
 ����� .  

 ��!�� /�� /%! I&�
�� C�C%� /�� (/�� IF
�O�)��M�.('���	�� .��+�
 ��������+  . �����
	�	&� �
�� 1 *
 �� S����� *���� �� +�� .  

 *��� ���� I �/$�)��M�.( .���+�
 .�+ �� �� g���� '�A ��L�� *��+�l� �/�
�� ����D
 
 N�%&�� '�+��� '
 �� +)
 .0!�
�� �
�� 1 .���&��� ������� �� � 1 ��+���
 ����� .  

�� I /��� ���) *�1�� /�� I (�+%�� /��� _�U /)����.( ��� �� 	��
�� �� '
 �	��+�3� 
 '���	�� ��%&+ *- G�� �
 ��-�+
�� . ������� ������� � �
)W�) 		� ( 	 �
>) ? :(6"

VE .  
 /�� &�
� I ^��� /�� /�� (/� I /��� R /�� I /���)����.( �� ��
�� ��%&+�� ���T+ 

��+�
� �� �� g��- '�A ��� *4��+�l� N�	b� *- '�+����� '
 �� +)
 .� . � �

 ������� �������)W�) 		� ( 	 �
@) : :(6"6V .  



٣٣    

Ali, M. A. and Leeson, S. (���;). The nutritive value of some indigenous 

Asian poultry feed ingredients. Anim. Feed Sci. Technol., ??: VV@"V9@.  

 

Becerra, M.; Preston, T. R. and Ogle, B. (���;). Effect of replacing whole 

boiled Soya beans with azolla in the diets of growing ducks .Livestock 

. org. cipav. www: //http): 9(@, Research for Rural Development

.       htm.@/9/@/Irrd /Irrd/co 

Boyd, C. E. (���M). Fresh-water plants : a potential source of protein. Econ. 

Botany, VV: 9?7"9:Q.  

Boyd, C. E. (��S�). Chemical analyses of some vascular aquatic plants. Arch. 

F. Hydrobiol., :@(6): @Q"Q?.  

Corzo, A. and Kidd, M. T. (���:). Starter dietary lysine level and strain cross 

effect on performance and carcass traits of broiler 

e.ing/php.scielo/br.scielo.www://http):V(:,.Avic.Cienc.Bras.Rev.females

. n 

Fraga, L. M. and Thanh, H. (��S�). Comparison of two fatting chicken 

hybrids in four feeding system. Anim. Breed. Abstr., >Q: 6>QE.   
Guangsheng, L.; Divnnington, E. A. and Siegel, P. B. (���6). Maternal 

effects and heterosis for growth in reciprocal cross population of 

chickens. Anim. Breed Genet., 66E: >V9">VQ.  

Haustein, A. T.; Gilman, R. H.; Skillicorn, P. W.;Guevara,V.; Diaz, F.; 

Vergara,V. ; Gastanaduy, A. and Gilman, J. B. (����). 

Compensatory growth in broiler chicks fed on Lemna gibba. Brit. J. of 

Nutri. , :Q:9V7"99?.  

Islam, K. M. S.; shahjalal, M.; Tareque, A. M. M. and Howlider, M. A. R. 

(���S). Complete replacement of dietary fish meal by duck weed and 

soybean meal on the performance of broilers. Asian-Austral Asian J. 

Anim. Sci., 6E (:): :V7":9>.  

Khang, N. T. K. and Ogle, B. (���6). Effects on performance of replacing 

soybean meal by broken rice and duckweed in diets for confined 

growing Tau Vang chickens on-station and scavenging Tau Vang 

. E6/6V/E>File from Internet on . farm-chickens on\:A://file iVE Effects 

on iVE performance iVE of iVE replacing iVE soybean iVE .... htm.  



٣٤    

Little, E. C. S. (��S�). Handbook of utilization of aquatic plants. A review of 

world literature. FAO Fisheries Technical paper, No 6Q@.  

Littefield, L. H. (��S�). Strains differences in quantity of abdominal fat in 

broiler. Poultry Science. ?6: 6QV7. (Abstr.).   
Marks, H. L. (����). Genotype by diet interactions in body and abdominal fat 

weight in broilers. Poultry Sci., :7: Q@7"QQ:.  

Muztar, A. J.; Slinger, S. J. and Burton, J. H. (��SM). Chemical composition 

of aquatic macrophytes. iii: Mineral composition of fresh water 

macrophytes and their potential for mineral nutrient removal from lake 

water. Can. J. Plant Sci., ?Q:Q?6"Q:V.   

Ngamsaeng, A.; Thy, S. and Preston, T. R. (���:). Duckweed (Lemna 

minor) and water spinach (Ipomoea aquatica) as protein supplements for 

ducks fed broken rice as the basal diet. Livestock Research for Rural 

. org. cipav. www://http): 9 (6:, Development

. htm.6:E6:amo/6:/9/lrrd/lrrd/co 

Nielsen, B. L.; Thomsen, M. G.; Sorensen, P. and Young, J. F. (���6). Feed 

and strain effects on the use of outdoor areas by broilers. British Poultry 

Sci., >> (V): 6:6"6:7.  

Nielsen, B . L. (���:). Breast blisters in groups of slow-growing broilers in 

relation to strain and the availability and use of perches. Brit. Poult. Sci., 

>? (9): 9E:"96?.  

NRC, National Research Council. (���:). Nutrient Requirements of Poultry. 

7th
 ed. National Academy of Science. Washington, DC., USA.  

Querubin, L. J.; Alcantara, P. F. and Princesa, A. O. (��M�). Chemical 

composition of three azolla species (A.caroliniana, A.microphylla and 

A.pinnata) and feeding value of azolla meal (A.microphylla) in broiler 

ration. Philippine Agric., :7: >@7">7E.  

Samnang, H. (����). Duckweed versus ground Soya beans as supplement for 

scavenging native chickens in an integrated farming system. Livestock 

) 6 (66, Research for Rural Development

. htm.666sam/66/6lrrd/lrrd./co.org.cipav.www://http: 



٣٥    

Scott, M. L.; Nesheim, M. C. and Young, R. J. (��M�). Nutrition of chicken. 

9rd
 ed., M. L. Scott and Associates Company. Ithaca, New York.  

Smith, E. R. and Pesti, G. M. (���M). Influence of broiler strain cross and 

dietary protein on the performance of broilers. Poultry Science. @@: 

V@:"VQ6.   
SPSS. (����). Statistical Package of Social Science. Ver. 66. Application 

Guide. Copy right by SPSS Inc. USA.  

Twining, P. V.; Thomas, O. P. and Bossard, E. H. (��SM). Effect of diet and 

type of bird on the carcass composition of broilers at VQ, >7 and ?7 days 

of age. Poultry Science. ?@: >7V">7:.  

Venkataraman, L. V. ; Somaekaran, T. and Becker, E. W. (���:). 

Replacement value of blue-green algae (Spirulina platensis) for fishmeal 

and A Vitamin-mineral premix for broiler chicks. Brit. Poult. Sci., 

9?:9@9"9Q6. 

  
  
  
  

  
  
  

  
 

 /���� I ����C� ���%�� ?�-�� ������ //%� I � I ����    
  

The Response of Broiler Hybrid to Replacement Two Type of 

Aquatic Plants 

 (Vallisneria spiralis and Bacopa monniera) in Diets 

�- Prodution Traits of Broiler and Some of Carcass 

Charactirestics   

 



٣٦    

J. M. Jassim       R. K. Mossa       *R.J. Abbas  

Basrah University, Agri. College, Animal Resources  

Basrah-Iraq 

 

 

SUMMARY 
This study was conduced to evaluate the utilization of vallisneria 

spiralis and Bacopa monniera as unconventional feed stuffs and their effect on 

performance of 96? chicks from FABRO hybrids broiler and 96? chicks from 

SHAVER hybrids. Birds from each hybrid received one of seventh 

experimental diets. First diet was control, while vallisneria spiralis and Bacopa 

monniera meal seperatly replaced corn and soybean meal at levels of >, Q and 

6Vi also feed ad. Was intiondeced ibitum  and continous light for ?: days. The 

results showed that there were significant differences among treatments in body 

weight, gain, weight feed consumption at V, > weeks of age while there were no 

significant differences at :, Q weeks of age. Replacement did no affect dressing 

and carcass cut percentages. While highly significant differences due to hybrid 

was observed in body weight, weight gains, feed consumption and feed 

conversion ratio during all ages of birds. The was no significant effect to 

genotype-diet on all studied characters. 
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