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Rhoicosphenia ,Diploneis ,Diatoma �Synedra ��)DDD6*+ E+ 

0D*�>	�� �DuG+ �1D:� �D$ 0DG '*	1$ �+	�1>�$ .-�4� *	 ?�D= �D�

 	�+	 �S$�)&)��,����o.($0@�u& 3+1%]�&�� Z*+��D(;= �

)��({%NCymbella 0$ +� ��6>�D4 	�Db�+ .:2+ T&+1] 3+1%]

 0D*�>	�� �	 	1DN1& .<�D] 3�D=��� ?�� 0G .*16�� .�+ f�;6N+

 .& ' � '*	1;* .��-& '%%G .M!:N 9�+ 0D��� \D��" E+ �D= ?�D=

 D4 ?+�D$ ?�6)D�$ ?��� 	�b�+ ?I��41& MD!:N ��� .D�+ ?�D=

 .& .*16�< '%��;* .��/65�+ �	 {%DN .D*+�+�� wD:6d& ?�= ?�D=

 	1DD$ ���DDP6& wDD:6d& @1RDD� �	 MDD�6%$ 0DD&1���	 .3�DD�& �	

{%N {%N w:6d& ?�= ?�D=Nitzschia �Navicula k�D;� �	 

��/65�+ '*	1$ h<�W 0*�>	�� ?�= .0D6��� �D$ n��6* 9�+ ?�D=)��,

�� ,��,�C��o(+	 �DD7$�L&	�.0DD&1���	 ?�DD=ODDPG ?'DD%*�& 
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 "�# 	���� ��� &����' &#�+��� �)*� ��(…

�� 

��4��.o�K+ �A H��)%�@a�����2%�� ��� &����' &#�+�� DE [�%&#��# ��S ! ���	
�).� !
��–.� !'8 ��� ��M�(

�%��S ! pH EC(µS/cm) �%�� 8� "�*���(m) ���� TN(mg/l) TP(mg/l) SiO2 �'�(0C) Fe+2 

3�65$�� 

��/65�+� �Q/Q ��[o ��oo ��/o �/� ��/o �/� �� �/o
��/65�+� o�/Q �o�Q �o�� �C/o �/� o[/o �Q/� �� o�/o<
��/65�+� ��/Q C�o �o�� C�/o �/� o�/o o�/� �� o�/o<
��/65�+� Q�/[ C�[ �oQQ C�/o C�/� o�/o ��/� �� o�/o<
��/65�+� Q�/[ C�Q �oQ� C�/o ��/� o[/o ��/� �� o�/o<

����O

+���/65� o�/Q [C� ��oo ��/o � ��/o ��/� o[/�C o�/o<
+���/65� o�/Q [Q� �o�� ��/o �/� o�/o [�/� �/�� o�/o<
+���/65� Q�/[ [C[ �o�� ��/o �/� o�/o CQ/� Q/�� o�/o<
+���/65� �Q/[ Qo� �oQQ �o/o �/� ��/o QQ/� �/�� o�/o<
+���/65� ��/Q [�� �oQ� �o/o �/� o�/o oC/� �� oC/o

3�65&E 

+���/65� Q�/Q [�o ��oo ��/o �/� ��/o ��/� �/�Q ��/o
+���/65� [/Q [�� �o�� ��/o �/� ��/o [Q/� �/�[ o�/o<
+���/65� C�/Q [�o �o�� ��/o �/� ��/o CQ/� �[ o�/o<
+���/65� C�/Q [[� �oQQ ��/o C/� o�/o �Q/� �/�[ o�/o<
+���/65� [�/Q [CC �oQ� ��/o �/� �Q/o �[/� �/�� o�/o<

Nitzschia �Navicula DD& FDD= 0DDG .FDD= � `�DD86& 'DD%*+1�

$0�" E+ �c1& ��12�41& 	+1& \�I�?E+ � '%!5D�$ �65$ 0$ 

�N a41� 3'  065 ��1:N 3���?'%%G )��.(�-$ �	.	�+1& 

0*1� �=.�M!:N E+ +�  �	 0G �=�!" a�D-.MDl1G � �	1D$ �D�

 �4 �$ �$�c� T$�c��0*1� +�  �	 '*	1!* �=�L.-;N 0G ���	 �D=

 g�64+ v�-& .& �+�c .���;�  ?�= 0D*1� 0D$ '*��� hD<�W ?�D=

 .& T�'!� '*1 )��.({%DN �&��7& ?�D=Nitzschia ,Diatoma,

Surirella ,Achnanthes,Cymatopleura �Rhoicosphenia 

& �]�$ �+O:� �$+�$�	.*+�+�� 0G 	1 .-;N �0D$ �!5D* �S*K �

{%N �=?�	1<K 0$ g�5e .$ �+O:� ��D$ �D$�c� �	 � �'  �6)

$ {*�DD  E+ �DDS*KDD��6)?+�DD$ ?�� � �DD7$ DD��+'?41G+ �	 DD� F65

 '% �$ �+	�1>�$)��.(

0$ n��6* 0$ 0N1� �$ ��D8< 0D$ �=�!  9��6)�$ �'&K �4	

 {%N .*+�+�� ��/65�+ 9�$ 0&1���	 ?�= �1D$�& wD:6d& ?�D=

 *1;* 0$00D$ �!5D* 3�5D(� ?�=�65D$ E+ �'D  ���;  ?�=

 '  �'=�)& w:6d& ?�=�65$ .�D$ .!5* .*+�+�� �+���_� 9�+

 .& ��!��+ �	 w:6d& ?�=�65$ f1* ' �$ .{%N @1D;-& ?�=

 '%*�&Nitzschia ,Navicula �Thalassiosira .D*+�+�� ?+�+	 

��!��7� 'D*	1$ w:6d& ?�=�65$ ?�� .*�5(� .�D$ n��D6* 9D�+

L& ��DD-<�)�[,�����(	�+	 �S$�)DD& .��/65DD�+ �	 ?�DD=

 {%N .!5* .*+�+�� 	1$ �6)�$ JK 3���N 0G ��X�$ �!5D* �=

 ��/65�+ 0$ �D4	 9���� ?�=)0D$ � JK 3�D��N Z=�DG �D:]

 ��<�-� �	 �	�P64+ 3�65D$�� TRD� �	 ?E���)DG ?�= (?+�+	

 	1$ ?�6;G ��	�7& .3���N �	 31l 0D&1���	 JK �6;G ?�= �D= 

#��4 Tu&'�<1� ?+�$ .��G �2�� 0$ .��b$�N � �G�e � ��

 0Dc�] 	�1D& �65D$ ?�� .%:G T�()� � h4�%& �65$ �;4

 +� 	1> .& +'�� '%%G .,.*1D6�P��� �	�65D� .D%:G M� T�()�

 .& �65$ Z7* �$ ���] 	1D> .(�I1<1�$ ���21R> 0$ '*+1�

 9�D$ .6$�Dc� a�+�  � .���;� 1(�O�� ?�=�6&+��� ,0*1� �DS*K

' �$ 06 +	 ./65$ O�*)�Q���.(
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������� ��	
��� /������ /����� ��� /���
���� 

�o 

�4� ��.jJ� �(��4� 2%���J� %) 2P!# 2#���	A(�� �4� $P� �[��� &����' &#�+��� &���>' ���' ��S !%� )./�-–.�	%� (

)S:��S !%�(

B@��.#���	A 4o�� 2��� B� �� $%&'��� �()#���	A2P!# 2±�' ;�	\#� ���(����(	 !
 �� �� q1 ]' %��S ! �(������>' 2

0*1;* TR��+	�$? 3�65$�� ����O 3�65&E

+ ���; ���/65 S1 S2 S3 S4 S5 S1 S2 S3 S4 S5 S1 S2 S3 S4 S5
Thalassiosira sp. �[ �� Q/�� �/C [/� �/� �/�� �/Q [/� �/� �/� � �/� C/� �/�

Cocconeis sp. � [/�� Q/� �/C C/� � �/� [ �/�C [/� �/� �/C � Q/C Q
Amphora sp. �/o �/C �/� �/[ �/� Q/[ �/� �/� �/� �/� [/� �/C [/� �/�� �/�

Pleurosira laevis �/�� Q/� �/� o �/� �/� �/� o o o o o o �/o o
Nitzschia sp. �/�[ �� Q/�[ �/�� �/�� Q/�Q �� �/�� [/�o [/�� �/�o Q/�Q [/�� �/�o Q/��

Gyrosigma sp. �/� �/� � Q/� �/o �/� Q/� �/� �/� Q/� �/� �/� �/� C/� �/�
Synedra sp. C/� [/� �/� o �/� o �/� �/� �/� o �/C [/� �/� �/� Q/�
Surirella sp. �/� � Q/� �/� �/� C/� �/� � �/� �/� �/� �/� �/� � [/�

Achnanthes sp. o o [/� �/o �/� �/� �/[ [/� �/� [/[ C/C �/� [/� C/� �/�
Diploneis sp. �/� �/� �/� Q/� Q/� [/� �/� [/� �/� �/� �/� [/� [/o �/� �/�
Gomphonema �/� �/[ �/� �/� �/� �/� Q/o � �/� �/� �/� �/� �/� �/� �/�
Cyclotella sp. �/� [/� �/� �/� [/�[ C/� o [/� o o �/� �/� [/� � �/�
Caloneis sp. [/o o �/� o o Q/o �/o o [/� o o o o o o
Cymbella sp. �/� �/�C �/�o [/�[ [/� �/� �/� [/� �/� Q/C �/C �/� [/� � �
Navicula sp. Q/[ �/� �/�� Q/� �/�� [ �/[ �/�� �/� Q/�� �/�� Q/�o �/�� Q/C �/�
Reimeria  sp. o �/� �/o �/� o �/� �/� [/� �/� �/� o [/� � � o
Cymatopleura o o o o �/o o o �/� o o o �/o �/o �/o o
Rhopalodia sp. o �/� o �/� �/o o o o o o �/� �/o [/o �/o Q/o
Rhoicosphenia o [/o o o o C/� �/� [/� �/� Q/� �/� �/� � �/�o Q/��
Melosira  sp. �/� � [/� [/� C/� o o � o o C/� �/� Q/�� �/� �/��
Diatoma  sp. o �/� [/� o �/o [/� � � �/� C/� �/� o [/� � �/�

Pinnularia  sp. o o o o o o o [/� Q/o C/o o o o o o
Fragilaria  sp. o o o o o o o � �/� C/� �/� � [/� C/� �/�
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�� 

B@��.#���	A 4o�� 2B�)'�S#��6±�' ;�	\#����(����� $%&'��� �� �(��(	 !
 �q1 ]' 

�6* \!" �$�$ n04	*+�+�� �uG+'e � Tc+'e �'&K �.{%N �D=?

	�0$ 0&1�� ������ �$ h?�=�65$ ?:�./%4 �.	�� 0!4�8& �'

+ 0G�_� 9��& �+��*+�+�� 3+O.-;N �	 ��0&1�� + �	 �= D���/65 �D=

 �=�65$ �?& w:6d& .<	 '%l 0$ '*+1��' �$ T)�[,����C:(

�y�=�16G�� ?()� �$ a!��& �%:G T.�y{%N t�e �=?	��/

{%N a41� .D& 0D6�+	K a�+�  0$ �6S$ 0G .��= '*1D �yD�m��j

$ �� � 3���N �]�40�:]�y�m' �$ �65$ f1* ��j)C.(

0&1���	 ��-;N .*+�+�� 9��6)�$ 0$ 0-<�L& 9�+ �	 �= hD����

 'D  �'=�)D& .:� � .%  ,.$1l ,./%4 ?�=�65$ ?�� .n��D6*

 31&EK E+ T2�eANOVA 6>+ .4��$ ?+�$ 9�/*��& t� 9�$ �=

 w:6d& ?�=�65$ %-& t�6>+ ,.�+	?$ +� ��=�65$ 9?/%4 .�D$ 

$1l.�65D$ �D&+ ,	+'D* 3�)* .D%-& t�6D>+ ./%D4 �D$ +� ?�+	

 	+	 3�)* .%  � .:� ?�=�65$)P < 0.05 .( .D& 9D�+ 0DG 'D*+1�

0$ ~�O$ ^1L4 �:] .$1Dl � ./%D4 ?�=�65$ 3	1$ �$�j � ��

 'DD �$)C���.(9�DD:$ �3+��DD(;=)�C(�DD�-;N .DD4��$ �DD$ ,

0&1���	 {&1�$ 0G '*'�4� 0b�6* 9�+ 0$ �=)�	16�E (0&1���	 �$ �=

 0$ .%  ?�=�65$ ?�� 3	1D$ 9)D> � �$E � .6>+1%(���W T�<	

 �D4+ �6)�$ .(=K � .:� ?�=�65$ 0$ �!5* �S*K.�D��$ )��(,

.�V�� 0G 	+	 3�)* i%D4 .���;�  ?�= D� �D=m?�� .*+'D%l ��j

T(  .%:G ?��� .(!:N ?�= 	�+'D* .6&m*+'D%l 0D-<�L& 0*�PD4.

��?E�+ �$�.-;N �	 ��0&1�� �65$ ���$ f1* g�4+�$ �=)�D$E?

�3	1$ t�2 �($ �D8$ +�< 06��/* ��12 D� �ON �D$ � �6) D� ��

���wT( � �+�764+ �18* �$ �� ���?%:G .�=?D(!:N .��?

+�$ �=�65$ 906e+�.3�(&+ ���;* �.' �$ .�D$ + 0D$ 0DN1� D�90DG

()��%:G T.-;N ���=?	��" E+ 0&1����N \�O/�%.@1:D4 �D=

 ��$ �04��:�%:G ��-Lc .k�b*+ .&	���)��(T�()� FG+�� +�<

 {%N .%:G ��_6& ���5$ .:� � .%  ?�=�65$ ?�� 0&1���	 ?�=

	1DD$ .$1DDl � ./%DD4 ?�=�65DD$ E+ �DD6;G �.3+ODD�& 9DD�+ '��DD 

 �=�65$ �	 X�$ �+���_� 0$ .%  � .:� ?�65D$ ��D!j k'D] T�<	

 'D �$ �	1$ .0D-<�L& �	 0DG ?+ ���D:�G 3+��D(;= �)��(��?

Didymosphenia $ '*	+	 k�b*+ �/%4 �65$ �E+'*+ 9.$ �D�{&1

 (!:N 0*1�.0ze�& T$�c ��!��+ '*	�(* �'=�)& ?+ .�D� t�D2

 T(  �$ T$�76& ��!��+ �65$ f1* 3	1$ �$E � 06D +	 .D%:G ?�D��

.& 0&1���	 .%:G T�()� ?�� '*+1� � �=m0D�*�%l 'D �$ 06 +	 ��j

�1p*��&� 3+��(;= �)��(,9�:$ 3+��(;= �)�C(�	�1DP�:G �

3+��(;=)�o(0&1���	 .%:G T�()� k�/%= �	 0G '*	�G 3��$ �D=

 k�D* � t�D2 ?�=�65D$ 0D$ �!5D* ���$E � �� 9)> ?�=�65$

 .D& T�()D� +� .D%:G E+ ?��X�$ {&1�$ 	'D%= ..D*+�+�� #D�E1�

 0&1���	 ���P6& �=)$0/%4 �65$ @�u& 3+1%].<$1Dl �65$.<

% �65$.<:� �65$.(+ �$��X�D;6e+ 0DG 	�+	 �<X	 f1H1& 9

	�0&1�� �=&.���DP6& ^1L4 '%*+1�.�D<�e � 'D%%G J�Dd6*+ +� 

$�d6*+.'*�+	 .6c�.0DG D�	 M�0D$ 0D&1�� D� 	�1D>�$ �65D$ M
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�� 

&.!5l ,'%G�,3' �� 3	�G �=� � `�8�K��='D%?<�-� D�+� 3K �

()��& T.'%=	)�����(& �E�N+ 3K 0$ 0G ,.+� �65$ 0G '%=	

�4�% .�'D%%G J�d6*+ �.	�0D&1�� �� �D=?�=�65D$ ?� 9)D> 

�=�65$ 0$ �!5* ���$E?$ k�* � t�2 D�D& �765D& �6).'*1D 

)��,�����(+ �	 � ,�E1� 0D-<�L& 9D�D*+�+�� #.{%DN �D=?

	��� 0&1��?�=�65$ ?�$E )0D4�& � i%D4 ,J1Dl (0D$ �!5D*

�=�65$?k�* � t�2 ):� �65$.($�& �6).' �$ .+�$�%$�0N1��$ 9

�6* 0$�$ n0+ �	 �'&K �4	��4 � 0-<�L& 9�0$�)& ��-<�L& �)�C

��o(�=�65$ ,?$1l ./%4 �.D&.+�D$ 'D%*+1�?0D&�*�$ �D=?

���I1<1G+ Z�(.�=�65D$ 0$ �!5* ?D:� .�%D  .hD4�%& �D�

'% �$.

Y
�J' ���' ���* �� 

1.�	+E��)�+,g.,�.?��64	+V*,k.�!b*�	+V* .;�e� k �.	+VD* F�=+�D$+.���� ..D4��$ �1D:� .D(!:N 0D*�>	�� �'D%�+E 	��.&0D:b

�5�E 3+��+ .4�%  ��:��y��.

2.���j.k ,.��.+ s6� ...�	+E.����.4��$.�4�� f+1*+ �d$K �E1e �	 Z�O� 	�� 0<14�& �3�.!" #$�D%& 0:b&�D-.+D�3+� �:���y

�66.

3.t ,1<�;N.,�.��64	+V* ?�t.e�� �3�.���� .4��$.	�0&1�� �=?�+.<�	��N�N 0*�>	�� 316 .�'*E�D4 � Z=�VD� 0D:b&.�	

� k+	 �1&+ 3��O$K��:�y��.

4.,�d! 1> t.��[C .0-<�L& ?I1<1G+ ��1:� .(!:N 0l���	 3�/*O$.�3��� 0D&�* .D4�% ��G ,'D �+ ���D� �5D�E ,.D4�%  ��/)D*+	 

,.4�	�� 'S)&.

5.,.]�b  g.��Q�.0-<�L& ?1/<+ #�E1� .7;] �.*+�+�� M!:N ?�= .�+ �	 T� ��$14� JX�� .<O*+.���� �5�E ,.4�%  ��/)*+	 

,3+�S����U.
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