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��"6(4-��6( �3G= \X >& �	�$(G=& �G1 �G<����NG  � �G�&� A

\�� �<?E( � &?��"6(4-��6( �>&3-& U�=&�1 �< ���?E( � 56/ 

2 >& �	�$(=& �1�N,K �(2��4'3 \�k-& )�q.(

\]�� .4��50 �+�"��# 

EGGG-6� p6GGG*� EGGG):�`2 LGGG�& �	 'BGGG%& E(GGG=	 EGGG= �	 ?& 

E-6� ?�*Z cM�  ?&)species richness ( cM�G  U�G=&�1

 R:�GG���2)Margalef index(�GG�.:�Z !/EGG-6� '(M&6GG*4� ?&

)species evenness/dominance ( = cM�G  U�=&�1�"68G�N

)Simpson index (F�� ���*Z n?.:�Z �G�EG-6� �&?U�G=&�1 
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����	�  %&$! "��# �  ����	� �(�%)�*��%'� (�	$� ���, -� ./�$�� ��+ 

�� 

��-K�.�� �� _P%m0 ��6� �� @>  1'� ��+	%0���� $��, ./�)C'N��'0±���-��%�� ��i] .(C'N��'0 L8�-, ����� .f _$�� 	+ �� �+

 oi� �� ���0> 	p� !� -�%&+ q	%b0 I	, r$VS/V �:0 I*%]� C=��� (�0!> �
 -2�� -���-� ����.

"�(82> [���� "�(81�� ��#1 �(2&��� 

�s/q±�s/� d s�/q±��/�� c s{/q±��/�q a ��/q±{�/�s b (ºC)IH ?�2	 

q�/q±{�/� a q_/q±�s/{ b ��/q±s�/{ b ��/q±q�/_ b (mg/L)56BP2 "|�8F& 

�/�±�/�� c s/�±�/��_ a {/�±�/�q� b �/�±�/�_ c (cm) ',4= ���� oNY

q�/q±��/_ a q�/q±�s/_ b q�/q±�s/_ a q�/q±q{/_ c pH 

q�/q±�{/� a q�/q±_�/� bc �_/q±��/� b q{/q±�_/� c (mg/L)�&�(�- 

qq/q±q�/q c q�/q±�{/q b ��/q±�q/� a q�/q±q�/q c (mg/L)��$8� 

cM�GG "6-�GG ����GG*)Shannon-Wiener index (� 	�6GG2 

GG=��1 � E.GG=�P2'�GG��� �&�GGQ .cM�GG  �GG<?=�� "68GG�N 

"6-� ���\�G- >& �	�$(=& �1 �* �&[G�&Ecological Methodology 

)��(U�=&�1 R:����2 cM�  �R:�G���2 ��Gh�hP� )�q!��

���(	�� E.=�P2�3.

���>'�+Z����0> 

�	&	 cM�G  � IH '$�F ?�< �G<?[�:�G-H >& �	�$(G=& �G1 p6G*� 

E��/ A� i-���&�)One – way ANOVA (	�62 ?��2H E�[k� 

L�+-�G�2 � !���� �&�Q 	�6G2 LG4-&	 "6G2>H >& �	�$(G=& �G1 �G<

 �G��� �&�Q E8��h2)��.(:�-H \�GN� �'G*)2 m`G= �	 �G<[ ?�&	

q�/q\�- >& �	�$(=& �1 �&[G�&)SPSS; version 11.5 ( 3G  \�Gk-&

)�q.(

s$�%� 

@>  $�'�'��)$Z'� ��+��%��� 

��]S,2 IH '���N�  64�[�� �	 ��	 EK� 5�3C��3G  E�&�& 

�=& .?�G2	 'B]G� L�+-��2 EG1 56GBP2 "|�8G@& � IHnG���� 

C◦{�/�s�q�/_'B�2 !��G#1 �	 �(�: �1 \��C◦��/�q�s�/{

'B�2"�(81�� �	 �(�: �1 \��!C◦�� /����s/{'B�2 �(�: �1 \��

 �[���� �	C◦�s/��{�/�'B�2 	6G1 "�(8G2> �	 �G(�: �G1 \��.

]� L�+-��2 'BpH E1 ',4= EP$% ���� oNY �n���� q{/_

��/�_'(-�= !��#1 �	 �(2 �s/_��/�q�'(-�= !"�(8G1�� �	 �(2 

�s/_��/��_'(-�= � [���� �	 �(2 ��/_��/��'(-�G= �	 �G(2

 	6G1 "�(8G2> . ��$8G� � �&�G(�- 'B]G� L�+-�G�2 [G�- 56GBP2

E1 n�����_/��q�/q'B�2 ��G#1 �	 �G(�: �1 \�� !��/���q/�

'B�2 !"�(81�� �	 �(�: �1 \��_�/���{/q'B�2 �	 �G(�: �G1 \��

 � [�����{/��q�/q'B�2 G1 "�(82> �	 �(�: �1 \��E3G2H �G=	

)5�3C�(.

�	#'.��` R������	� � �'(�%)�*��% �+

F���E-6� n&?G-&�&�� �'��"6G(4-��6( �G<?& �	 G���+(8 �G<?

E-6N- �3  ?�&	�1 �	 RB(S2 56]� �	 �*J 3= EK���	 5�&3GC�

����=& �3  E�&�& .��G#1 ;]G� �	 i*GC ?�G< >& '-6G(4-��6(�� 

\6��GG�	 �GG<)Bacillariophyceae ( E8GG����BF �)Chlorophyceae(

)NCGG� 4,GG� &� nGG:�Z ��:�GGJ �	 	&	 ;'NGG=	 >& EGGF��<3

)Desmidaceae ( i*GGGC �GGG#*�Cosmarium	 >& ���6*GGG� E8

)Dinophyceae ( i*GGCCeratium�GG=�*  '�	�� GG�3.EGG*2&	 

-&�&��'��"6(4-��6( & �	 ��#1 �	 �<���+(8 �G<?&�G1 RGB(S2 ?

	�\6�� �<�����sq� ���BF !�E8�{{_�{_�N=	 !��<3�s�q�

	��6*�E8{q�q2 �	 56B= �B':�1 �(E3G2H �=	)5�3GC�(.�	

	��#1 G�\6�� �G<?i*GC nG:�Z �G<?Cyclotella !Cocconeis �

SurirellaGG-&�&�� EGG*2&	 EGGF 	6GG1 'EGG1 �GG#-H ���GG� n�{���{�!

{_���q� �����_�2 �	 56BGG= �GGB':�& �	 �GG(GG���+(8 �GG<?

	6GG1 RGGB(S2 .GG1E#1�,GG2 �6GG/'���BF �	 GG�i*GGC !E8 �GG<?

Chlorella !Oocystis �Tetraedron -&�&�� E*2&	 � 	61 n:�Z '
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��-K�.�	# '.��` R��0 �'N��'C)±�i] ��%�� ���-� (����	� )0 �� ��P�'P �'	%(�'(�%)�*��% �+�./�$�� ��, 

� �� ���
 L6� ��$��N%& �+�_P%m0 

��+(8�& E-6N- ?�< ?�&	�1 

� � s � � �
i*C �	

�

s/{q±�/�{ s/s±s/� q q _/��±�/�� q Navicula 
�/{__±�/�q� �/���±�/�� {/s�s±�/�s� s/�{{±�/�_� �/�_�±�/�� �q�±s/ss Cocconeis 
�/s�±�/�� q q q q q Amphora 

q q �/��±�/�� q q q Encyonema 
�{�±�/��_ �/�{�±�/�s s{s±q s/{��±_/{� �/��q±�_ �/���±�/�� Cyclotella 

�/���±�/��_ �/�_s±�/�� �/���±s/�� _/��{±_/{� �/���±{/�� �/_�±�/�_ Surirella 
�/���s±s/�s� _/���±�/�q� {/��_�±�/��s {/���_±�/��� �qs�±_/��� �/sqs±�q� L�+-��2 

\6
���
	

�<

_/���±_/�� �/��±�/�s s/��_±�s {/��_±_/�q� s/���±�/�q{ �/�q±q Scenedesmu
s

q q �/�±�/�� q q �/�±s/_ Pediastrum 
�/����±�/ss� �/�_s±_/_� �/���q±s/��� s/�_q�±�/{_� �/�qqq±�/��� �/���{±s� Chlorella 
�/�_�±�/�� �/�_�±�/�� �/��±�/�� ��_±�/�s �/�s±�/__ W/��±X/�M Tetraedron 
�/�_±�/�{ q q �/��±�/s_ q V Mougeotia 
_/���±_/�� �/{s±�/�� �/�s_±�/�� {/�{s±��� �/���±�_ {/�q�±�/�q� Oocystis 

�/����±�/��� �/{_�±�/��s �/�_{�±_/�{{ 
�/�{{{±�/

���� 
_/��_�±�/�_� ��sq±s/�{q L�+-��2 

E8
���
�B
F

q q q q q {/��±_/�� Cosmarium 

q q q q q {/��±_/�� L�+-��2 �<
3�
N=
	

s/{q±q q q q q q Ceratium 

s/{q±q q q q q q L�+-��2 E8
��6
-��
=

EGG1 �GG#-H ���GG� n�_q���_�!�{��{����_��s�	 56BGG= 

2�B':�	61 �()5�3C�(.

F�� "�(81�� ;]� �	�E-6� n&?-&�&�� �'��"6G(4-��6( �G<

 &�  �	�81 O�2 �� �	 EF � &	 �&�Q n=�* 5�3C��3G  EG�&�& 

�=& .& �	���+(8 �<?E-6N- �&	�1?-&�&�� '	�\6�� ���BF !�<�!E8

N=	�	 !�<3��6*�= � E8��6-� G� E8(Cyanophyceae) EG1 ��� G� n

�_{����_�!s��_���_{ !�{����!��{�q�_��q56BGG= 

'GGB�2 �	 	6GG1 �GG(�: .i*GGC \6��GG�	 nGG:�Z ?�GG< �GG<Cyclotella �

Surirella E1 �#-H '-&�&�� E*2&	 EF 	61 nG�������q�{qq ��_��

��� 'GB�2 �	 56B= E8G����BF >& !�G(�:Mougeotia!Chlorella �

Scenedesmus E1����-&�&�� E*2&	 n'�q�{���!��q���q�� 

��{�����2 �	 56B= �GB':�NG=	 >& !�G(��<3Closterium �G1 

-&�&��'�s_�q2 �	 56B= �B':��(	 >& !��6*�E8Prorocentrum 

GG-&�&�� �GG1'��s�q2 �	 56BGG= �GGB':�= >& � �GG(��6-� GG� E8

Chroococcus -&�&�� E*2&	 �1 '_��q2 �	 56BG= �GB':�	6G1 �G(

)5�3C�.(

�(-�F�� ��-&�&�� � n'��"6G(4-��6( �G� ;]G� �	 �G<���	 [

5�3Cs�h2 �	 EGF �=& �3  E�&�& G�E8�G1 �G� "�(8G1�� ;]G� 
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��-K�.�	# '.��` R��0 �'N��'C)±�i] ���-��%�� �(����	�  )0 �� ��P�'P �'	%(�'(�%)�*��% �+���$��, ./� 

� �� (�%&
�# L6� ��$��N%& �+�_P%m0 

��+(8�& E-6N- ?�< ?�&	�1 

� � s � � �
i*C �	

�

�/��_±�/�� �/{�±�/s_ �/���±�q �/�{±q s/_s±�/s� {/�_±�/�q Navicula 
_/���±_/�� s/��±�/�� �/{{±_/�{ q/_�±�/�� �/���±�/�q� �/{s±s/s� Cocconeis 
�/��±�/s� �/��±�/�� q �/�{±q �/_s±{/�q �/{s±s/s� Amphora 
_/���±�/�s s/��±�/�� s/��±�/�_ q q q Coscinodiscus 
�/���±_/�� �/{�±�_ s/���±�q �/s�±�/�� {/�_�±�/_� �/���±�/�� Nitzschia 

q q s/��±�/�_ �/�±�/�� q �/��±�/�� Fragilaria 
�/�s±s/�{ �/��±�/�� _/�q±�/�_ �/�_±�/�� �/�q±q q Encyonema 
s/_�±�/�q �/��±q {/��±�/�_ �/�{±q �/�q±q {/�s±�/�� Gomphonema 

q q _/�q±�/�_ q q q Asterionella 
_/���q±_{� �/{qq±�/{q �/���±�/_� s/���±�/��_ q/���q±�/�s{ �/{q�±_/s�_ Cyclotella 
{/s�±�/�� �/��±�/�� q q �/�{±�/s� {/�s±�/�� Cymbella 
�/�s±s/�{ �/��±�/�� q �/�±�/�� �/���±�/s� �{±q Synedra 
{/�{q±�/��� s/�{{±�{� �/�_�±s/��� �/��_±�/{� �/���±�/�q� �/��q±�/��� Surirella 
�/��_{±_/��_� �/��_�±�/s�� _/��q�±�/�_� q/��{�±�/��� �/�_{�±{/�_� �/�s_�±�/_�� L�+-��2 

�	
\6
��

�<

�/�s�±�/��_ {/�{�±{/�s �/���±�q �/��_±�/�� �/�{�±�/s� �/�s�±�/�s Scenedesmus 
�/�_±s/�{ �/��±�/�� q q �/�q±q �/��±�/�� Pediastrum 
�/�q��±s/�q� s/��q�±�q�s {/�__�±_/�_� �/�{s�±�/�s� �/��q�±�/�q� {/����±�/���� Chlorella 

q q s/��±�/�_ q q V Coelastrum 

s/_�±�/�� s/��±s/�� q �/�±�/�� �/�q±q {/�s±�/�� Tetraedron 
{/_��±�/{� ��{±�/��� �_�±�/�q� �/��±�/{_ _/sqs±q/�� _/�q��±�/��� Mougeotia 
�/�_±s/�{ s/��±�/�� �/s�±{/�� �/�_±�/�� �/�q±q �/{s±�/�� Oocystis 

s/���q±s/_sq �/�_�{±�/��{� �/�{��±�/s�� �/��_�±�/�_� �/���{±�/�q� �/s��{±�/��q� L�+-��2 
E8
���
�B
F

q �/��±�/�� q q �/�q±q �/��±�/�� Desmidium 
�/�s±s/�{ q s/��±�/�_ �/�_±�/�� q �/��±�/�� Cosmarium 

q q _/��_±�{q �/{�±�/_� q �/�s_±s/�_� Closterium 
�/�s±s/�{ �/��±�/�� �/��s±�/�__ �/��±�/�qq �/�q±q _/�{�±�/��� L�+-��2 

�<
3�
N=
	

{/s�±q s/��±�/�� q �/�±�/�� q q Ceratium 
_/���±{� q q q q �/��±�/�� Prorocentrum 
�/���±{� s/��±�/�� q �/�±�/�� q �/��±�/�� L�+-��2 E8

��6
*�	

q �/��±�/�� q q q q Agmenellum 

q �/��±�/�� q �/�±�/�� q q Aphanizomeno
n

q s/��±�/�� _/�q±�/�_ �/�±�/�� q {/�s±�/�� Anabaena 

s/_�±�/{� �/��±�/�� q q q �{±q Chroococcus 

q q q q q �/��±�/�� Tolypothrix 

s/_�±�/{� ��±{/�s _/�q±�/�_ �/�_±�/�� q �/{s±�/�q L�+-��2 

E8
��6
-��
=
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��+(8�& E-6N- ?�< ?�&	�1 

� � s � � �
i*C �	

�

�/{�±�/�s �/��±_/s� �/{{±�/�_ q {/��±{/�q �/��±�/�� Navicula 
�/�_±�/�s q q �/�_±�/�� q q Cocconeis 
�/�s±s/�{ q �/s�±{/�� q {/��±�/s� q Amphora 
�/�s±s/�{ q q �/�±�/�� {/��±�/s� q Coscinodiscus 
{/s�±�/�q s/��±�/�� �/��±q q q �/��±�/�� Nitzschia 

q q _/�q±�/�_ q q q Fragilaria 
q �/{�±�_ {/��±_/�{ �/�qq±�/�� q q Encyonema 
q q q �/�_±�/�� �/��±{/�q q Gomphonema 
q q q q �/��±{/�q q Asterionella 

�/���±{� �/{��±�/��_ _/{�s±�/�q� s/���±_/�� s/���±��� {/s��±�/�q Cyclotella 
q s/��±s/�� _/�q±_/�{ q �/��±{/�q q Cymbella 

_/���±�/s� s/���±s/�_ �/�qq±�/_� �/��{±�/�{ �/��_±�/�ss �/���±�/��� Surirella 

{/_��±_/��� �/��q�±��� �/���s±{/sq� �/_��±_/��{ �/����±�/s�_ �/���±�/��� L�+-��2 

\6
���
	

�<

_/���±�/s� �/��_±�q� �/�q{±�/�_ �/��±�/�� {/��_±{/�s �/�s_±s/�s Scenedesmus 
q �/��±�/�� s/��±�/�_ q q q Pediastrum 

�/��s�±�/���s �/s�qq±��q �/��{�±�/��� {/�_��±�/�{ ���q±{/��s� �/���q±�/�{� Chlorella 
q q q �/�±�/�� q V Coelastrum 

�/�_±s/�{ q �/{{±�/�_ q {/��±{/�q {/�_±�/��q Tetraedron 
{/��_±{/��� _/��q±�/{q s/�q_±_/��� �/��{±{/s_ �/��q±{/�s {/��q±s/�_� Mougeotia 
{/�{q±{/��� s/��±�/�� s/��±�/�_ q {/��±{/�q �{±�/�� Oocystis 

�/���_±_/��_� s�_q±�/��� �/�q�{±{/��� �/��s�±�/��_ �/����±�/�{qq �/����±{�q L�+-��2 
E8
���
�B
F

q q q �/�±�/�� q q Cosmarium 
�/�s±s/�{ q q q q q Staurastrum 

�/�s±s/�{ q q �/�±�/�� q q L�+-��2 �<
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