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Abstract  
Discharge of agricultural and industrial effluents into surface water resources cause water quality 
degradation. The swan mussel (Anodonta cygnea) is one of the most important fresh water suspension 
feeders that can be used for the purpose of pollutant reduction. In order to evaluate the capability of A. 
cygnea in the reduction of nitrates and phosphates in municipal wastewater, several breeds & Rhyter culture 
medium were investigated. The results obtained from the open system showed that the growing fresh algae 
were capable of removing a considerable portion of the dissolved materials. The combined system of 
mussels and algae had an average nitrate removal efficiency of 76.3% and a phosphate removal efficiency of 
75.3%. Based on our results, this breed of mussels may be recommended as a crucial organism in biological 
wastewater treatment. 
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�' *�� �3  �V:
)B(5���I �/4M9PI �/4 =5���I �4 3 9PI �/4 

O�!���� xi3�� /� �����5�%�� � 0 �' *�� �3 (���< ��3 ���  ��V
�' 5�/  13 ]c:[

)L(
wt

)Ct(L)Ct(LVV nn0n
w ×

−×=

�V �� �� 
Vws�8 53 �����5�%�� ��W�'ml.min-1.g-1 �
Vs�8 53 e5r �Y8ml�

Ct0%, 5	< �'/ �� ���:��#���� *+)�%�' 5� �� �� &� 5��T(�
Ctn-�'/V ��# �� ���:��#���� *+%,)5��T �%�' 5� �� �� &�(�

t�R�S� s�8 53 -�'/V �'/4
wh5� s�8 53 5���I �4 3 9PI �/4 ���53 ���) �/4 

�� �5� ��4V��  �3 �4 3 9PI �/4 ��/� �3 �����5�%�� � 0
5���In 1 �?�E' .��'V W�T�V W�� O�\���' ���R' $�5G /� ��

)~����4 O\6� �� (*������� �� �4� 3 4o�>S� �8 D�6�8� 3
wf  <��4 hY�� �5� �3�/�� �.

&�>0$ � '�	(� 
>'1 5�8 �&Ti'4��WY' -Q3 �5�/�' 13:

•9?%) 4� ������ ���53 ��6�� !� 4 �5%� *�+%, -��� �� 
���� �� (�5��� 4 (	��.

4 Ash Free Dry Weight (AFDW) 
5 Student t Test 
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��6� !� 2���3 (	��� 4 (�5���� *�+%, ���4V O���# ��3 ��S 

*�� .O�����' �X%:1 �� ]4c*�� 2 �P' >3S .

V�Q�d�i�j! ���� /9- � 7�1��#(�16 '�	(� 
�' �QP' 2 'V *�� �3 t��� �3 �)�� 3 �' �� �� ��5� *�+%, ���

 �� ���T4� *�+%, X� < 4 ���� ��)4 �P��  �4� (	�� 4 (�5���
 2��� -�� �X)�� >3S ��W�' �  �� .�X%:�1 �� �� ��G �6�f�� 

q�' 2 �� ���1 �� ����' �%� ��G �3�e < �R�	%� ����� �� ��
 �� 9?%) 4(�5���� �[) ���']B/pj�[�) ����' �� 4  �<�� 

(	��]L/pf <�� *�� 2��3.
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��!&' e���I� ³ �!�� �P� ��'V W�T�V ����/�  �&3 4 >�?S �� 
*��� -�'/V .�� (�5���� ����' �� ��� s���5� O� �3 /�3 ������ 

BqMEyL/]p <�jf/]pt =4Byn =(	���� �����' �� 4
BfMEfp/]p <�]j/Lqt =4Byn =���'  ��13.�����' �� 

�����3 ������� �� (�5�����W���� BfME]q/]p <�q]/Ljt =4
By n = (	���� �����' �� 4BcMEcc/cp <�yw/Lyt =4
Byn=�'  13.

�' �P� 2 'V *�� �3 t��� O�!76� �3 /�3 ������ �� ��  ��
 ���)45I 4 ��4�4 �� (	���� 4 (�5���� *��+%, O�\����' -����
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 ��)45I 4 ��4�4 �� (�5���� *�+%, O�\��'�������5�%�� ��W��' 

�' -��  3� .�T8 �� O�\���' -��W��� �3 (	��� ����' �� ���

 -���� �������5�%�� ��W���' ����)45I 4 ��4�4 �� (	���� *��+%,
�'  3�)>:1w(.

�P� ��'V W�T�V ���' O�� �� �!&' e��I� ³ !�� ����4 >�?S 
*����� -����'/V /�  ���&3 .(�5������ ������' �� ����� (�����< O� ���3 

yyL/yp <�Lw/Byt =4]n =(	���� �����' �� 4yLp/yp< �
jq/Lt =4]n =�'  13.

����� 2 !��V ���' �[) 4 �����5�%�� /� ><8 t��� ���53
 �' �P� e < �� ���  ��� h�6� e �< �/4 O��3 �����' ��W��' 4

���� ��)4 *?;' �\��?6� �����5�%�� .-��W��� �3 ��� �!&' O� 3
���' -��W���� 2 ��!��V �����' e[��8 4 �������5�%�� ��W���' ��/4  ��3�

)�X%:1By4BB(.

20

40

60

80

�
	�
�#
$�

#J
�
6�

�
-
#$
�
	J
�
6�

y�
z3

14
�	1
�

#(
1r
�

I#
m5

�1�
�-

��

2

4

6

8

10

12

m
l/

m
in

.g
�

�-
#$
7�

1�
�#
(�1
67

�|
1�

"��� �	J�6 �y�z 314�	1�

7�1��#(�16 7�|1�

1 2 3
0

50

100

150

200

250

�
	�

�#
$�

�
 �

�
�
-
#$

�
�#
(1�

�
y�

z
3
14
�	1

#(
1r
�

I#
m5

�1�
�-

��

2

4

6

8

10

12

m
l/

m
in

.g
�

�
-
#$

7�
1�
�#
(�1
67

�|
1�

"��� ��#(1� �y�z 314�	1�

7�1��#(�16 7�|1�

1 2 3 

�����(�5����/3 ����� �� (	�� *+%, O�\��' 4 (�5��� *+%, O�\��' 4 �����5�%�� ��W�' 

/�;V/�;Q�;/�

R2=0.983 

R2=0.937 

���������	 
������� � �� 

/�; d	��/�; d	��



32

2

2.1

2.2

2.3

2.4

2.5

1 2 3

(A
FD

W
)#
(�

,	�
7�

�$
�

a
�
7 

��
�
-
#$
/
�;

7 
�

0

3

6

9

12

15

18

m
l/

m
in

.g
�

�-
#$
7�

1�
�#
(�1
67

�|
1�

/�; 7 �

7�1��#(�16 7�|1�

R2=0.999

 

�������������5�%�� ��W�' 4 e < �/4 -��W�� �i3 

1.5

1.7

1.9

2.1

2.3

2.5

1 2 3

(A
FD

W
)#
(�

,	�
7�

�$
�

a
�
7 

��
�
-
#$
/
�;

7 
�

2

4

6

8

10

12

�#
J�

6�
�
-
#$
�
	J
�
67

�1
��
#(
�16

7�
|1
�

m
l/

m
in

.g
�

	�
�#
$

/�; 7 �

�	J�6 7�1��#(�16 7�|1�

 

1.7

1.9

2.1

2.3

2.5

1 2 3

(A
FD

W
)#
(�

,	�
7�

�$
�

a�
7 

��
�-

#$
/
�;

7 
�

4

6

8

10

12

��
 �
�

�-
#$

�
�#
(1�

7�
1�
�#
(�1

67
�|
1�

m
l/

m
in

.g
�

	�
�#

$

/�; 7 �

��#(1� 7�1��#(�16 7�|1�

 

������(�5��� e[8 ��W�' 4 e < �/4 -��W�� �i3�� (	�� 4

`�"#1m �n1(� 
3 t��� �3 �)�� 3 ��'�QP' 2 'V *�� �� ��1 �5%��' ��3  ����

 �5X�1 ����� �� s��!' �:�}��T��3 2 �!!� ��	
�� 9� ���!0
  13 l5i'.�3 2\� �� 9� O��5� 5+� �� 3 4 ���S O�� �%60 x?!) 

��'��3 � �' �S3  'V  ���I ��)4 �3 �� �%:P' �&S�4 ����

 ��3  ���I 9?%) .e �< /� >:P�' O��� H��� ���+!' ��3 ���4���V 
V �!\��  �'V >�60 ��3 2�	��� ����:��# �'��3 ��5� 5�%�� ��53 .

, �[�) 5�3 24��0 e �< ���  1 �QP' O�!76� �� ��' 5R���� �
��� ��I � 3 �X��3 $�5G /� �e < 4�?%) �����[) �3 ��S W

�' D�%E' ���'  13.

l�q*�#� 
����UUUU��M ��M ��M ��M [ ��"�� *"�J[ ��"�� *"�J[ ��"�� *"�J[ ��"�� *"�J ). ). ). ).��A��A��A��A .(  .(  .(  .( ”\�/B K;��/Z G$H� 	 �]�;�� #�);$9�� �;�B�� �" �/�- ����  J� �T^� 	 �]F "�;� �T@ �)�/� \�/B K;��/Z G$H� 	 �]�;�� #�);$9�� �;�B�� �" �/�- ����  J� �T^� 	 �]F "�;� �T@ �)�/� \�/B K;��/Z G$H� 	 �]�;�� #�);$9�� �;�B�� �" �/�- ����  J� �T^� 	 �]F "�;� �T@ �)�/� \�/B K;��/Z G$H� 	 �]�;�� #�);$9�� �;�B�� �" �/�- ����  J� �T^� 	 �]F "�;� �T@ �)�/�

K�� K�� K�� K�� ....“' *�<0��" �3-�� �)��-��B #��� 7�.�9 ' *�<0��" �3-�� �)��-��B #��� 7�.�9 ' *�<0��" �3-�� �)��-��B #��� 7�.�9 ' *�<0��" �3-�� �)��-��B #��� 7�.�9 7�/�' �_�3� =$�/7�/�' �_�3� =$�/7�/�' �_�3� =$�/7�/�' �_�3� =$�/����1111UUUU1P1P1P1P....

2- Green, R. H., Bailey, R. C., Hinch, S. G., Metcalfe, J. L., and Young, V. H. (1989). “Use of 
freshwater mussels (Bivalvia : Unionidae) to monitor the nearshore environment of lakes.” Journal of 
Great Lakes Research. 7(8), 635-644. 

R2=0.999 
R2=0.983 

����� � ������� �����	 
��

/�; d	��

/�; d	��/�; d	��



33

3- Javanshir, A. (2001). “Influence of labratrema minimus (Trematoda: Digenea) on filtration rate 
performance of edible cockle Cerastoderma edule in The extreme temprature & salinity conditions 
( An invitro experiment).” Iranian Journal of Fisheries Sciences, 3(2), 73-94. 
4- Jorgensen, C. B. (1990). Bivalve filter feeding: Hydrodynamics, bioenergetics, physiology and 
ecology, Olsen and Olsen, Fredensborg. 
5- Bayne, B. L., Hawkins, A. J. S., and Navarro, E. (1987). “Feeding and digestion by the mussel 
Mytilus edulis (Bivalvia:Mollusca) in mixture of silt and algal cells at low concentrations.” J. Exp. 
Mar. Biol. Ecol., 6(8), 1-22. 
6- Stenton-Dozey, J. M. E., and Brown, A. C. (1992). “Clearance and retention efficiency of natural 
suspended particles by the rock-pool bivalve Venerupis corrugatus in relation to tidal availability.” 
Mar. Ecol. Prog. Ser., 5(6), 175-186. 
7- Javanshire, A. (1999). “Effects de quelques parasites (Digenea) sur la dynamique des populations et 
la physiologie Respiratoire de la coque Cerastoderma edule (Mollusque Bivalve) dansle Basin D' 
Arcachon.” Ph.D.Thesis, Paris 6 University, France. 102. 
8- Bricelj, V. M., and Malouf, R. E. (1984). “Influence of algal and suspended sediment concentrations 
on the feeding physiology of the hard clam Mercenaria mercenaria.” Mar.Biol., 3(8), 155-165. 
9- Guillard, R. R. L., and Rhyter, J. H. (1962). “Studies of marine planktonic diatoms. I. Cyclotella  
nana Hustedt & Detonula Confervacea(Cleve).” Can. J. Micrbiol., 2(6), 229-239. 
10- Franson, M. A. (1995). Standard methods for the examination of water & wastewater, American 
Public Health Association, Washington, D.C. 
 

���������	 
������� � �� 


