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Ability test of two algae Chlorella vulgares. Proscott and Navicual busiedtii. 
Kützing in reduction water salty excessive for river arabs 
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Ibrahim J.Abed, Shoruk Fauzy 

 
Center of Water research, Department Environment and water Res, Ministry of Science and Technology 

Department of Biology, College of Science, University of Baghdad, Baghdad, Iraq. 
 

Abstract 
    Different concentrations prepared 2,4,8,16,32 ppt from flow water to Shatt-Al-
arab by adding Chlorella vulgares and Navicual busiedtii as alone for each 
concentration. The results showed that the concentrations of salinity reduced to 0, 
1.78, 9.45, 15 ppt after 10 days, with removed percentage 100, 100, 77.75, 40.93, 
37.12 % respectively for Chlorella vulgares the cell numbers of Chlorella vulgares 
reached to 58.123, 60.123, 69.712, 37.234, 30.546 ×104/ml comparing with the 
control 55.652 ×104/ml while the absorbability of salinity reached to 0.378, 0.391, 
0.489, 0.231, and 0.192 nm comparing with 0.342 as control. The external cell wall 
of Chlorella vulgares was swelling at 32 ppt. the removal percentage of salinity 
reached to 100, 100, 75 , 66, 45 % for Navicual busiedtii with cell numbers reached 
to 97.113, 120.903, 178.024, 231.112, 77.132 ×104/ml respectively comparing with 
91.362 ×104/ml as control, while the absorbability of salinity ranched to 0.354, 
0.367, 0.484 and 0.123 nm without change at cell wall of Navicual busiedtii.  
Key wored: salinity, wall cells , algae , adsorption , biomass ,concentrations. 
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�M-9 $�!M�%) 8M��4�� F�M���
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 S���!M) ��O#�


 %MMM�"�#) 8MMM��4�
0 &� &� 1�P!MMM) 3%MMM�  EMMM�) VW &��
�MMM#�
 6MMM�-
��MMMMM��
  %MMMMM�"
�#�� �MMMMM)��#�
 �MMMMM �MMMMM5!��
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�MMMMMM#�
 6MMMMMM�- �MMMMMM#���
��MMMMM��
 c��MMMMM� 8MMMMM�!�4�
 �
�MMMMM-9 +MMMMM,�) *MMMMM�� $�4�MMMMM��
 �MMMMM�!�) 

��,���  ×�� � / 4MM��) 6MM��
 8MM��4�
 �MM� %MM�# &�MM#���
 '%�"�#0 1�P!) 3%�  !ML��) �M-�%�� �M� �M	 6M�-9 ;CM� �

 E�) FV�
 :)!��
?�,0  ×�� �  / ;"M5�
� &�#���)�  ( aM/��
 U�V  

.
20

30

40

50

60

70

80
ة 
خلي

 ×
10 4   /

ر 
يلت
  مل

 80���!<  8��4 ��Chlorella vulgares  � ���#� %�"
�# �7 �����!) �O���
 '!��
 
  

 &8M�!�4�
 �M�� �����M#�
 �M�
%#�
 �M- ��M�!�#2
 +�M)-� !"
 %�"
�#�!MM) $!MM��
 8MM�!�4�
 ��MM�!�#9 �9 ��MM)#0 &� &�  3%MM�

 +MMMMMM,�) *MMMMMM�� �MMMMMM��!- ��MMMMMM�!�#9 +�MMMMMMLK9 1�P!MMMMMM)�,�0@ &
�,�@� &�,�?0  =!MMM���9 ��MMM)#� !MMM" &��
�MMM#�
 6MMM�- �#���!MMM�

 F%MMM�"�# �MMM7 ��MMM�!�#2
��  ���  EMMM�) FVMMM�
� 1�P!MMM) 3%MMM�

�,��� &�,�@�  $�4�MMM��
 �MMM�!�) �MMM��!B ��
�MMM#�
 6�-�#���!MMM�
 �MMMM,�!)�
��,���  ��(!MMMM��R
 +C�MMMM��#�
 ��MMMM5#� !MMMM" �#���!MMMM�

�MMM��!#�9 T�#MMM� �MMM/ �MMM���� +!MMM	��7 ��MMM�� )�,��  <P  (
 ;��MM��
� �MM)��#�
 �!MM�9 ;CMM� %MM�"
�#�
� $�4�MM��
 ;MM!� ��MM))� (

 U�V a/��.  
  

 8��*��!< ���!�#2
 ��	 a/��)nm ( 8��4�Chlorella vulgares  ���#� ���� %�"
�#) 6��
)±Mean S.D. (  
  جزء باMلف٣٢ جزء باMلف١٦ جزء باMلف٨  جزء باMلف٤   جزء باMلف٢   معامل السيطرة  اMيام 
٠٫٠٠٩±٠٫٠١٤  **١٫٣٢٤±٠٫٠٣٤  *٠٫١٩٣±٠٫٠٣٨  **٠٫٦٥±٠٫٠١٣  *٠٫٤٣٢±٠٫٠١١ *٠٫٣٠٠±٠٫٠٠٧  ١*  

٠٫٦٤٥±٠٫٠٢٢  **٠٫٦٣٥±٠٫٠٣١  *٠٫٤٣٢±٠٫٠٨١  **٠٫٤٣٢±٠٫٠٩٧  **٠٫٥٣٢±٠٫١٢٩  *٠٫٢٣٦±٠٫١٠٢  ٢**  

٠٫٥٨٣±٠٫٠٨٨  *٠٫٢١٢±٠٫٠٩١  *٠٫٢١١±٠٫٢٩٧  *٠٫٣٢١±٠٫١٩٢  **٠٫٤٣٣±٠٫١٥٣  **٠٫١٩٢±٠٫١٠٢  ٣**  

٠٫٠٦٤±٠٫١٠١  *٠٫٣٢٨±٠٫١١٧  **٠٫٥٤٢±٠٫٣٧٨  *٠٫٣٢١±٠٫٢٠٣  *٠٫٤٣٥±٠٫١٧٦  *٠٫٢٣١±٠٫١٣٥  ٤*  

٠٫٣٢٢±٠٫١٢٠  **١٫٣٢١±٠٫١٢٣  *٠٫١٢١±٠٫٣٨٦  *٠٫٠٩٣±٠٫٢٥٤  *٠٫٥٤٢±٠٫٢٣٢  *٠٫١٢٥±٠٫٢٢٢  ٥*  

١٫٥٣٤±٠٫١٢٧  *٠٫٢٣١±٠٫١٦٥  **٠٫٥٣٢±٠٫٤  *٠٫٣٤١±٠٫٢٨٤  **٠٫٥٣٢±٠٫٢٤٥  **٠٫٦٥±٠٫٢٤٧  ٦**  

٠٫٧٢١±٠٫١٣١  *٠٫٣٢١±٠٫١٩٥  *٠٫٣٢٦±٠٫٤١٢  **٠٫٤٢٤±٠٫٣٠٩  *٠٫٣٢٣±٠٫٢٨٣  *٠٫٣٢٤±٠٫٢٩٧  ٧**  

٠٫٣٢١±٠٫١٣٩  *٠٫٠٧٦±٠٫٢٠٢  *٠٫٣٢٢±٠٫٤٦٣  **٠٫٥٢±٠٫٣٣٢  *٠٫١٢١±٠٫٣٠٢  *٠٫٢٣١±٠٫٣٠٤  ٨*  

٠٫١٣٢±٠٫١٨٧  *٠٫٤٣١±٠٫٢١١  **١٫٢١٣±٠٫٤٧٧  *٠٫٠٤٣±٠٫٣٧٨  *٠٫٢١١±٠٫٣٦٥  **٠٫٥٤٦±٠٫٣١٨  ٩*  

٠٫٥٦٣±٠٫١٩٢  **١٫٦٤٣±٠٫٢٣١  *٠٫٣٢١±٠٫٤٨٩  *٠٫٤٣١±٠٫٣٩١  *٠٫٠٣٧±٠٫٣٧٨  *٠٫٤٣٢±٠٫٣٤٢  ١٠**  

  . P>  ٠٫٠٥تعني وجود فروقات معنوية ضمن مستوى أحتمالية ** ، P>  ٠٫٠١ي وجود فروقات معنوية ضمن مستوى احتمالية تعن *
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 6MM�W�� &�?,� &��,�� &��,0? &��,�?  % &��
�MMM#�
 6MMM�-
 �����#�
 =���
 ���- +�#�9 !L��� �)��#�
 $� ��!L� 6#�

6MMMM�
 +MMMM,�) VW �MMMM5!��
��� &��� &??,?� &��,@� &�?,�� 
 % ;"5�
� ��
�#�
 6�-)� ( U�V a/��.  

  
 80���+<  8��4 �
��#�!) ��#��
 �����
 %�"
�#� �����
 ��
%R
 �)�� a/��Chlorella vulgares  

  

 ����"�P
 ��	 !9 VW &'!M��� �M����
%�"
�#�
 ��M) +M#�!�# 8
V�

 %�"�# ;��0  ;CM� 8
VM�
 ���M�"�P
 ��B) ��
%# 1�P!) 3%�
 !ML#�!L� 6M#� �M)��#�
 �M�
�) �M QM�	 +M��
�# FV�
� �)��#�
 $�

 ��)�,�? – �,���  �,� / %M�"�# !M��) &�M#�� 1�P!M) 3%M� 
 ��)�,��� – �,���  �M,� / %M�"�#� �M#�� M) 3%M�1�P!  ��M)

�,�@ – �,���  �MMMMMM,�/ %MMMMMM�"�# !MMMMMM9 &�MMMMMM#���  1�P!MMMMMM) 3%MMMMMM�
 ��MMMM) +MMMM��
�#�,��� – �,��  �MMMM,�/ %MMMM�"�#��#���  3%MMMM�

1�P!)  ��)�,��� – �,��  �,� /;��M��
� �M#� )�  ( aM/��
 U�V.  

  

 8��*��+<  8��4� 8
V�
 ����"�P
 %�"�# a/��Chlorella vulgares �� �����
 %�"
�#�
 1�#�� '!�.  
 جزء باMلف٣٢  جزء باMلف١٦ جزء باMلف٨  جزء باMلف٤   جزء باMلف٢ معامل السيطرة  اMيام
٠٫٠٠٤  ٠٫٠٠٤  ٠٫٤٧  ٠٫١٥٣  ٠٫٠٩ ٠٫٠٦  ١  
٠٫٠٠٤  ٠٫٠٠٦  ٠٫٦  ٠٫٢٢٣  ٠٫١  ٠٫٠٨  ٢  
٠٫٠١١  ٠٫٠٢١  ١٫٢٨  ٠٫٢٨١  ٠٫١٥٠  ٠٫١٣١  ٣  
٠٫٠٣٤  ٠٫٠٨١  ١٫٦  ٠٫٣٢١  ٠٫٢٣٧  ٠٫١٥٢  ٤  
٠٫٠٨٦  ٠٫١٧٤  ٢٫٣٤٧  ١٫٣٤٥  ٠٫٧٦٥  ٠٫٣٤٧  ٥  
٠٫١٦١  ٠٫٢٥٦  ٢٫٥٤٢  ١٫٩٨٤  ٠٫٩٨٣  ٠٫٣٨٧  ٦  
٠٫١٧٦  ٠٫٢٩٨  ٢٫٨٧٤  ٢٫٠٣  ١٫٥٦٤  ٠٫٨٧٤  ٧  
٠٫١٩٩ ٠٫٤٨  ٣٫٧٥٦  ٢٫٤٣٥  ١٫٨٩٤  ٠٫٩٢٣  ٨ 
٠٫٣٧ ٠٫٧٣  ٣٫٩٨٣  ٢٫٦٥٤  ٢٫٣٢١  ١٫٠٢٢  ٩ 
٠٫٤٦ ١٫١٢  ٤٫١٣٢  ٣٫١١٢  ٢٫٥٦٤  ١٫٨٤٣  ١٠ 

  

  
 �!#��MMMM��
 aMMMM/�#� )�  ��  (MMMM7!O"�
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 �MMMM�����
 �

 8M��4�Chlorella vulgares  %M�"�#�0 1�P!M) 3%M�  �M�)? 
 �MM)��#�
 �MM�
�)� �MM-�%�
 �MM� �MM	 �MM)#�# �MM#�
� �MM)��#�
 �MM �!MM�9

 ��)�� ��!��
 � �-!�.  
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 #���+<  8��4 ��#"Chlorella vulgares  :)!��
 �)��#�
 ���� ) �	

 �-�%�
 �� (%�"�#)01�P!) 3%� 

 
     �!#����
 a/�# U�V")�  ��  ( 8��4 !�C� ��) .���


Chlorella vulgares  %�"�#) $!��
��  ��� 1�P!) 3%� 
%�"�#) �����
 �
�� �9 1C,) ���,# K�C� �� VW�� 3%� 

1�P!) � &!A�� �7 6#�� %�"�# �7 �"�� 1�P!) 3%� 
 �� �-�%�� ���
 1�/� !A�
�� ��O#� �����
 +��#�9

 U�V a/#� �!#����
.  

  
 #���= <  8��4 ��Chlorella vulgares  %�"�# �7�� ppt  

  

.  
 #���> <  8��4 ��Chlorella vulgares  %�"�# �7�� ppt  

  
 +<  ���� ���	��Navicula busiedtii ��	��� �	���	��  

     8MMMMMM��4 �MMMMMM�!� >(!MMMMMM#� +�MMMMMLK9busiedtii  Navicula 
%�"
�#�!MMM) �MMM�O# �MMM����� �MMM��#� %MMM�"
�#)�  ��  �0  ���  �

�� 1�P!) 3%�  F�M���
 SM���
 �M ��#!��
 ����
 ��#"�
 $�!�%)
�!M�9 $�M5- $�M ;CM� 8��4��  . %M�"
�#�� 8M��4�
 �M� e��M# VW

��  �0  ��  �� 1�P!) 3%�  F�M���
 ��M��
 EM�) &��
�#�
 6�-
�00,� &���,� &���,? &@?,���  ×�� �  / 6MMMM�- �MMMM#���

 %MMMM�"�#� F�MMMM���
 ��MMMM��
 EMMMM�)� &�MMMM)��#�
 �MMMM�!L�) ��
�MMMM#�
��  3%MMMM�
 1�2!)  

??,���  ×�� �  / EMMM�) �MMM#�
 $�4�MMM��
 �MMM�!�) �MMM��!B �MMM#���
 !ML� F�M���
 ����
@�,���  ×�� �  /�M#��� . %M�"�# %M�#�� 

 3%MMMM�1�P!MMMM)  �MMMM�� �MMMM	 6MMMM�-9 ;CMMMM� �MMMM %MMMM�"
�#�
 �MMMM�B) �MMMM-
 E�!MMM)�
� :)!MMM��
 �MMMM)��#�
 ��MMM�� 8MMM��4�
���  ×�� �  / �MMMM#���

 %M�"�# !M��)0 1�P!M) 3%M�  6M�W ;M�����  ×�� �  / �M#���
%MM�"�#�� 1�P!MM) 3%MM����,�  ×�� �  / ��
�MM#�
 6MM�- �MM#��� .
 ;"5�
�)�  ( U�V a/��.  

  

  
 80���=<  8��4 �� busiedtii Navicula   �����
 � ���#� %�"
�# �7.  
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 8MM�!�4�
 �MM�� �����MM#�
 �MM�
%#�
 �MM- ��MM�!�#2
 +�MM)-� !MM"
 %�"
�#�!MM) 6MM��
 8MM��4�� ��(�MM/�
 �MM7!O"�
 �MM- $�MM)��� &0 &

� &� 1�P!MM) 3%MM�  +MM,�) �MM#�
� �MM��!- ��MM�!�#9 +�MMLK9 VW
�,�0�  ��,���  ��,��?  ��,���  6MMMMMMMMMMMMMMMMMM�- �#���!MMMMMMMMMMMMMMMMM�

 %MMM�"�# >(!MMM#� +MMM��)#� !MMM" &��
�MMM#�
�� 1�P!MMM) 3%MMM�  SMMM���
 ��MM�!�#2
�,���  $�4�MM��
 ;MM!� %MM�"
�#) �MM��!B &�#���!MM�

 E�!MMM)�
��,���  �MMM�!� ��MMM) �MMM���� +!MMM	��7 ��MMM��)� �#���!MMM�
 %M�"�#� $�4�M��
�� ��� 1�P!M) 3%M�  �M��!#�9 T�#M� �M/

�,��  <P  �MMM�� U�VMM" $�4�MMM��
 �MMM�!� ��MMM) �MMM���� +!MMM	��7 �
 %MMM�"�#�0 1�P!MMM) 3%MMM�  �MMM��!#�9 T�#MMM� �MMM/�,��  <P 
 ;����
�)� ( U�V a/��.  

  
�*�� 8�=<  ���!�#2
 ��	)nm  (8��4� busiedtii Navicula  ���#� ���� %�"
�#) $!��
)±Mean S.D. (  

  . P>  ٠٫٠٥تعني وجود فروقات معنوية ضمن مستوى أحتمالية ** ، P>  ٠٫٠١تعني وجود فروقات معنوية ضمن مستوى احتمالية  *
  

�!MMM�% :MMM �MMM���
 �MMM�#"�� F�MMM���
 ��MMM��
 $�!MMM�% ;CMMM� �MMM �MMM7!O"�
 $
 �M7 =M�� !L� .7
�# 8��4�� ���!�#2!) ��O#�
 ��(�/�


�MMM�) �MMM�
%R
 �)MMM�� +�MMM�� VW &�MMM����
 %MMM�"
�#�
 �)MMM����  �-!MMM�
 %MMM�"
�#���  ��  �0  ���  ��� 1�P!MMM) 3%MMM�  6MMM�W��  �
��,�  �0,?�  ���,��  ��,0?  % �M�)� &��
�M#�
 6�-�0 

 6MMMMMMM�W �MMMMMMM����
 �MMMMMMM�
%R
 +�MMMMMMM�� �-!MMMMMMM���  ��?,�  ���  �
�0,?�  ��&�� % �����
 ��
%R
 �)�� +�#�
� &��
�#�
 6�-

 6MM�W �MM5!��
 �MM)��#�
 ��MM�� F9 �MM)��#�
 �MM�!L� 6MM#����  ���� 
 �?�  ���  ���  % ��
�MMMMMM#�
 6MMMMMM�- . ;"MMMMMM5�
�)� ( aMMMMMM/��
U�V.  

  

  
 80���>< �
 �����
 %�"
�#� �����
 ��
%R
 �)�� a/��8��4 �
��#�!) ��#� busiedtii Navicula   

  

 ��M) +�!M�# �M����
 %M�"
�#�� 8
VM�
 ���M�"�P
 ��M	 +��� !"
%�"
�#�
 %�"�# ;�� VW &�� 1�P!M) 3%M�  ���M�"�P
 ��MB) �M�
%#

 �M)��#�
 ��
�) � Q�	 +��
�# FV�
� �)��#�
 $� ;C� 8
V�

 ��) !L#�!L� 6#��,��� – �,?��  �,� /�#�%M�"�# !��) &0 

1�P!M) 3%M�  ��M)�,�? – �,0�?  �M,� / %M�"�#� �M#��  3%M�

1�P!MMM)  ��MMM)�,��� – �,���  �MMM,�/ %MMM�"�#� &�MMM#��  3%MMM�
1�P!MMMMMM)  ��MMMMMM) �MMMMMM�	 +MMMMMM��
�#�,��� – �,���  �MMMMMM,�/�MMMMMM#� 
%MM�"�#��� 1�P!MMM) 3%MM�  ��MMM)�,��� – �,���  �MMM,� / �MMM#�
;����
�)�  ( U�V a/��.  

 جزء باMلف٣٢  جزء باMلف١٦ جزء باMلف٨  جزء باMلف٤  جزء باMلف٢   معامل السيطرة  اMيام
٠٫٣٢١±٠٫٠٠٦  *٠٫٠٠٩±٠٫٠٦١  *٠٫١٠٥±٠٫٠٤٢  **١٫٣٩٥±٠٫٠٣٦  *٠٫٠٨٦±٠٫٠٢٣  *٠٫٤٣١±٠٫٠١٧  ١*  

٠٫٠٠٧±٠٫٠٢٠  **١٫٤٦٥±٠٫٠٧٤  **٠٫٨٦٧±٠٫٠٦٤  *٠٫٣٤٣±٠٫٠٥٨  *٠٫٢٤٣±٠٫٠٣١  *٠٫١٨٢±٠٫٠٢٣  ٢*  

١٫٤٥٢±٠٫٠٢٣  *٠٫٠٥٧±٠٫٠٨٥  **٠٫٩٦٨±٠٫٠٧١  *٠٫٣٤٣±٠٫٠٦٤  **٠٫٩٣٤±٠٫٠٦٢  *٠٫٣٢١±٠٫٠٤٣  ٣**  

٠٫١٣٢±٠٫٠٣٢  *٠٫٠٩٥±٠٫١٩٢  **٠٫٦٥٤±٠٫١٦٣  **٠٫٩٧٨±٠٫١٤١  *٠٫٤٢٣±٠٫١٣٩  *٠٫٣٣٢±٠٫١٣٧  ٤*  

٠٫٥٤٣±٠٫٠٤٧  **١٫٩٣٠±٠٫٣  *٠٫١٩٤±٠٫٢٩١  *٠٫٤٢١±٠٫٢٧٦  *٠٫٠٧٩±٠٫٢٣٤  *٠٫٠٤٨±٠٫٢٣٤  ٥**  

٠٫٠٧٦±٠٫٠٥  *٠٫٠٠٢±٠٫٤١١  *٠٫٢٣٥±٠٫٣٢٤  *٠٫٠٧٦±٠٫٢٨٣  **٠٫٩٧٨±٠٫٢٤٩  *٠٫٠٦٥±٠٫٢٤٣  ٦*  

٠٫٠٠٥±٠٫٠٥٣  *٠٫٠٦٥±٠٫٤٤٢  *٠٫٤٢٣±٠٫٣٤٤  *٠٫٢٣١±٠٫٢٩٢  *٠٫٢٠٥±٠٫٢٦٥  **١٫٣٥٤±٠٫٢٥٨  ٧*  

٠٫٩٩٥±٠٫٠٦١  **١٫٠٣٥±٠٫٤٥١  *٠٫٠٠٦±٠٫٣٦٥  **١٫٠٩٥±٠٫٣  **١٫٣٤٥±٠٫٢٧٥  *٠٫٣٢٤±٠٫٢٦٤  ٨**  

٠٫٣٦٤±٠٫٠٧٥  *٠٫٠٣٤±٠٫٤٧٩  *٠٫٠٠٤±٠٫٣٨٧  *٠٫٠٥٥±٠٫٣١٢  *٠٫٠٩٧±٠٫٣٠٢  *٠٫٣٤٩±٠٫٢٩٨  ٩*  

٠٫٨٥٧±٠٫١٢٣  **٠٫٥٤٦±٠٫٤٨٤  *٠٫٢٧٤±٠٫٤١٣  **٠٫٧٥٤±٠٫٣٦٧  *٠٫٠٠٨±٠٫٣٥٤  *٠٫٤٢٥±٠٫٣٢٠  ١٠**  
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٠٫٠٠٥  ١٫٠٠٤  ٠٫٤٧  ٠٫٢٤٣  ٠٫١٤٥ ٠٫٠٨  ١  
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٠٫٣٤٥  ٢٫٩٤٨  ٢٫٦٣٥  ٢٫٠٣  ١٫٩٤٨  ٠٫٤٥٥  ٧  
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