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?()(MUN�)�S 2"/�'"/�3"4 :�;BV + 2"/�*W3�2�MU3"4 ?(?�/�Q /P&('�A"3"480"4 '"4 N�CI+ '�?�/TS N�/�'"+�+8X�S�+ Q /JK 4 Q '�MIK ?�+ ?()�+U/�'�Q 4 -
?()(>"+�S N�/�Q /J0"4 '"4 N�CI+ '"4 :�Y 4 )�F�/�2�GIHJ)�+8K ?�4 >"+ ?()(MJF�/�2�GIHJ)(?�S C�X�4UZ.)(K )(N�/�[ 0�)(*.)(>"+�S N�)(0T&�/�N�4 K 4 -
CI+ 2"+ O�-�X\?�+�S N�/�2�GIN�/\'"4 KU&('"+ X�D]HT4 ^U_J)�+J&('"+ 3"+ 2�GI?�/L3"/�&"A(S C�)(*.D`+JN�/�? V + ?(C�'"4 V )()�-�&('�)(?�4 3 -
2"+ ab4 C\cb2"4 ?�[ d,'�Q )(?�S N�/�*�Ae&('�A"3�A :�f 2�MLcb2"4 ?�[ d,'�Q )(?�S N�/�Q /R&('�A"3"4T0"4 '"4 N�CI+ '�?�/1K 4 Q '�M�K ?�+ ?()�+
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'"4�S &('"+ 3"+ 2"+ ?()(MW'"4 K *,+ '�?�/�[ *,/�'"Z,/�2"/�Q )(>(+�S N�)(0yQ '�A"&(&{Z.)(CI/�&�+ '�)�Z.)(CI/�?�4W/�&()�S D]X�4 2�){Se& / -
*,/�_JGI^|3�K + CI4�[ *,/�3"+ 2�)\o }b+ X�)(>"-�r s"~�� 9 �

n(i) = �������− γχ

Q 3"+ n(i9 [�>�)�S 2"+ ?(?�/�S C�GPN�2"+ CI/�NJ'"4 K *,+ '�?�/�[ *,/�'"Z,/�2"/�Q )(>"+�S N"/�OLQ '�A"&(&(DwS8'"4 ?(Q /�* i XJ'�MI3�A\&�/
A(F�D]X�4 ?()(^�>�)�S 2"+ ?(?�/�S C�)�- χ ) γ � &�4 '"4 *,+ C�'�DE'"4�S &('"+ 3"+ 2"+ ?()(M :�z 4 K 3"+ 2�GI?�/�+R/ V + ?()(X�4 ?()�+
/�F�/�)(0\&�4 '"4 *,+ C�'"/�XT&('"/�X�/�3�)(2�)R*,+ CI/�3"/�*B?�+ 2�)(?�+ O(?�/�Q /T'"+ Q '"+�S�S )�/�?(?�/�Q /\4 ?�4 2�)(K 4 : 68'�) χ =
�ErT3�K + CI4�[ *,/�3"+ 2�GW/�&()�S D]X�4�+ C1Q )(&�+ '"F�/�2�)(>"+�S�N�/�+R'"4�S &('"+ 3"+ 2"+ ?()�+RQ '�A"&(&y&�/q/�F�)(2�)(^P-]&('�)
γ �L� ��� N�S &�/�?�+ ? V )�4 2�GI?�/�+`'"4�S &('"+ 3"+ 2"+ ?()�+ :

f 2�MR&�4 '"4 *,+ C�'"/�X χ ) γ S C�'"/�)(2�)BZ�A"?(N V )(^hab+ 2"4 CI+ 2�GI?�/�S C�)(-,C : + : Z�A"?(N V )(^P-,N�/�CI/�'"4 M
N�/�?(N�'"+ C�?(D]*�K ?�4 >"+ ?()(MI* � N�/�2"/�Q )(>"+�S�N�)(0w&�4 '"4 *,+ C�'"/�XwS CI4 X�)(CWXyS�/�/�C�X�+ CIS C�X�)�+1A(S 2"/�X�?(D`+
F�4 2�2�D � N�/�2"/�Q )(>"+�S N�/�Q�/1S�/�S CI/�MI?()(ML?�4THJN�4 2"+T/�CL�1o ?�4 )(0�A"3�HT+�+\K ?�4 >"+ ?()�+ 9 3"/wrTo ?�4 )(2�A > -
HT+�+`K ?�4 >"+ ?()�+ 9 o Q 2"4 X�4b� 9 :

f 2�MqN�4 a`3"/�Q /B)(KR&�4 '"4 *,+ C�'"/�XyF�D]2"4eA(S CI4 ?�/�X�2"+ ?�4WCI4 Ny?�4 K D]X�4�+ *,4 MyS CI4 C�)�S C�)(>"+�S N�4 M
?�/�'�*,4�-"C : + : ?�4 )�F�/�2"+�+8>"4�S CI/PX�S C�'"+ >"4 ^U_T+�+�S MPK ?�4 >"+ ?()�+8?�48N�'�)(X�/�O\)(0T'"4�S &('"+ 3"+ 2"+ ?()(M : 68'�)
� CI/�*{X1N�4 >"+�S C�X�+ � CI4 2"/�?�4RF�D]2�)B)�S &�/�2�GIK /�X�4 ?(DEN�'�)(X�D`+L'"4�S &('"+ 3"+ 2"+ ?()(M1?�+LX�/1X�S�+ 0eC�'"+ 0
X�/�3"/�+ *,4 01X1S�/�X�/�NIA"&(?�/�S C�)�-�4TCI/�2�GIN�/RXR/�3�?�/�*|)(KP?()(0"-�?�4 )(*,+ ?�+�+TK 4 Q '�MIK ?�+ ?(?�/�*{o ' : d,2 ) -
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&('�) *,+�- .�/�021,'�3"4�365 7 '"8 ) *�- 9�'�*,'"/�:�7 +�/;+�7 *�<�/�=�>@?68�8BA�*�- ="/C1,'"/�<6D E F�G H,1�/�1�7 4"7 IKJC*,L6:C.�7 9 8
-

) /�'�*,IM1,'�*,+,N@9@/�OP- 9@7 9�*�- 9�*,A"8�- .�/�O2Q +�/�'�0SRBQ T"U�8 .�7;&(=�*�- 9@7K1�/6.�/�=�*,A"8�- 9�:@3V<�="7 ) /�1�/�=�3"A�+,RWL
+�7�<�=�I;4"8 +,*,OPD X@GW5 7 +,*,0(7�8 9C1,'"/�0(8 YW3"9@/�A�+�/�8;1�/�="/�YZ8 +,*�8�T�[ZA"8 :�*,4�+�/�H�5 7 ) '�N@5 +�8 +,*,N\/�'�) 7 + *
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A"8�- .�/�) /]L"7 '"7 .�9@8 '"7�H�.�/�9@/�'�R^86L"7 '"7 .�9@8 '�+,RM) ="7 :�+,RW0_/�<�'"7�5 /�0_4�=�NV`^'�0(7 '"/�A�+�/�) /P1,'�3"4"7�HS:
) /�'"7 5 4"/a<�/�=�>@?68 Ob- 9@8 1�8 +,*b5 7 9�'"7 ) *,:�7 IK9c'"7 5 0(8 '�+�/�d 0(/�'"e(/�="/�) *,A"8�- .@3,If- 9�'�3".�9 3"'�3beS*,9 /
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1�8 '�*�eS*,9@/�+�7�H6+�8 YZ8 =�*g+�8�/�'�) 7 +,*,A"8�- .�*�8h5 7 ) '�N@5 +�8 +,*,N�HV- :�/�O�- 9�:�8 +,+,R^8hiZ="7 +�d &('�) *,+�- .�/�0�3
1,'�3"4�3�T�jb4�'�3") /�O2- 9@/�'"/�+,R^H#+�8C*�- .�=�IKA"8 +�/�H#A�9@/\:V.�7 Y^4"/�0b*,5K9�'"8 L]*�-�- ="8 4"/�:�7 +,+,RWL]:�/�4 /

-
8 0(/�:\0(/�) ="7C<�RW9�>\- :�/�N�H�- 1�8 k,*�eS*,A"8�- .�7 N]Q +�/�'�0(7�Q^4�=�N61�7 '"7 0(8 9�'"/�:V'"7 +,) /�:�RWL]'"7�- 1,'"8 4"8 = 8

-
+,*,O�H�+�8\-�/@:�1�7 4"7 IKJ67 N]-64�:@3"0SN]4�'�3") *,0S*�HSA�9@/�H�:P- :�/�Il/�A"8 '"8 4�>�H(- :@N@5 7 +�/c-\0S+�/�) /�="8 9�+�8 O
7 4"7 1,9@7 k,*�8 O\-�/�/ < J68�- 9�:,T
m�n o p�q�r�n�s�t u t v w�x y z w@{@|�}�x ~ x �,z � ~�� �S~ x w@� � � ���(~ x � }@~ z ��z ��z w@{@�^{^�,� w@� �@{�{W�#z � x � z � � w@� � � {
� x � � x w@{@z
}@~ � � �

� x ~ x �,z � ~

χ

� x ~ x �,z � ~

γ

� � � � �Wz w
-

w@x |#�#z � x
-

� z � � w�� � � �

� x � � x w@{@z
}@~ � � �

� x ~ x �,z � ~

χ

� x ~ x �,z � ~

γ

� � � � �Wz w
-

w@x |#�#z � x
-

� z � � w�� � � �

92J1 0.87 0.48 0.0312 92U12 1.02 1.18 0.8003

92J2 0.9 0.29 0.0509 92U13 0.96 0.7 0.6194

92J3 0.94 0.34 0.1512 93J1 0.83 0.05 0.0007

92J4 0.9 0.18 0.0298 93J2 0.91 0.28 0.0631

92J5 0.8 0.08 0 93J3 0.92 0.12 0.0353

92J6 0.9 0.19 0.0325 93J4 0.91 0.12 0.0306

92J7 0.82 -0.4 0 93J5 0.78 -0.04 0

92J8 0.88 0.01 0.0067 93J6 0.85 -0.02 0.0015

92J9 0.88 0.09 0.0092 93J7 0.85 0.1 0.0031

92J10 0.89 0.16 0.0171 93J8 0.85 -0.23 0.0003

92J11 0.82 -0.14 0 93J9 0.85 -0.11 0.0009

92J12 0.85 0.12 0.0024 93J10 0.82 -0.05 0

92J14 0.88 0.23 0.0155 93J11 0.87 0.34 0.0196

92E2 1.07 1.55 0.1389 93E1 0.98 0.74 0.7828

92E3 0.92 0.97 0.4317 93E2 0.97 0.76 0.7832

92E4 0.99 1.27 0.845 93E3 0.97 0.81 0.7975

92E5 1.07 1.5 0.2004 93E4 0.88 0.16 0.014

92E6 1.05 1.43 0.3598 93E5 0.97 0.77 0.7594

92E7 1.02 1.34 0.6313 93E6 0.97 0.61 0.5487

92E8 1 1.25 0.8533 93E7 0.94 0.53 0.3064

92E9 1.07 1.53 0.1552 93E8 0.97 0.75 0.751
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92E10 1.05 1.49 0.3039 93E9 0.96 0.61 0.5167

92E11 1.06 1.52 0.2233 93E10 0.92 0.5 0.1912

92E12 1.07 1.53 0.1746 93E11 0.83 0.03 0.0006

92E13 0.97 1.12 0.8803 93E12 0.89 0.32 0.0327

92U1 0.98 0.76 0.7994 93U1 0.97 0.66 0.613

92U2 1.01 0.91 0.9 93U2 0.99 0.81 0.8808

92U3 0.97 0.64 0.5856 93U3 0.95 0.5 0.3197

92U4 1.01 0.93 0.8995 93U4 1.02 0.97 0.8614

92U5 1.02 1.03 0.8691 93U5 0.95 0.61 0.4503

92U6 1.02 1 0.8778 93U6 0.97 0.65 0.5947

92U7 1.01 0.98 0.9345 93U7 0.96 0.77 0.7331

92U8 0.96 0.69 0.6019 93U8 0.99 0.85 0.8888

92U9 0.96 0.7 0.6373 93U9 0.97 0.85 0.8615

92U10 0.98 0.85 0.9075 93U10 0.94 0.52 0.2784

92U11 1 1.04 0.9814 93U12 0.93 0.53 0.2784
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longirostris, Chydorus sphaericus, Daphnia cucullata, Daphnia longispina, Epistylis sp.,



��� � � ��� � ��	 � 
 � � 
 ��	  � � � � � � � � � ��� 
 � � � � � �  � 
 � ��� � � � � � � � � 
 ����� � 	 ��� 	 � � � � � ��� � � � � � �  � 
 � ����� 
 � � 	 � ���
 	  � � � � � � � !"�#� � $  
 � � �#% � � � � ����� �  	  �  � � � !"�#� � 	 � � 187

Euchlanis dilatata, Eudiaptomus sp., Eudiaptomus gracilis, Keratella quadrata,
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