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|;v|bm]�;l0u�ov�ou�Ѵ-u�-;�bm�-1�|;�|o�b1b|��|;v|�Ő�o|_u-m�;|�-Ѵĺķ�ƑƏƐƒĸ�
��-�;|�-Ѵĺķ�ƑƏƐƕĸ�)_b|;_;-7�;|�-Ѵĺķ�ƑƏƐƕő�ou��vbm]�];molb1�-m-Ѵ�v;v�|o�
|;v|�=ou�-m�;�oѴ�|bom-u��u;vromv;�|o�v;Ѵ;1|bom�Ő�-rou|;�;|�-Ѵĺķ�ƑƏƐѵĸ�
)_b|;_;-7�;|�-Ѵĺķ�ƑƏƐƕőĺ�$_bv�;�;m�Ѵ;7ķ� bm�vol;�1-v;vķ�|o�|_;� b7;m-
|b=b1-|bom�o=� |_;�l;1_-mbv|b1�0-vbv�o=� -� vr;1b=b1� u;vbv|-m1;� Ő��boѴou�
;|�-Ѵĺķ�ƑƏƐƖĸ�)bu]bm�;|�-Ѵĺķ�ƑƏƐƐőĺ��m�-mo|_;u�-rruo-1_ķ�0u;;7;uv�-u;�
v-lrѴ;7� =uol� �bѴ7� ror�Ѵ-|bomv� -m7� �v;7� bm� =�ѴѴŊ=-1|oub-Ѵ� bm� �b|uo�
0u;;7bm]�|o�ruo7�1;�;l0u�ov�-m7� Ѵ-u�-;�|_-|�1-m�|_;m�0;��v;7�|o�
;�r;ubl;m|-ѴѴ��v;r-u-|;�|_;��-ub-m1;�1olrom;m|v�bm�-1�|;�|o�b1b|��
|;v|vĺ�&vbm]�|_bv�-rruo-1_ķ��u-��oѴ-�;|�-Ѵĺ�ŐƑƏƐƓő�1o�Ѵ7�v_o��-77b|b�;�
];m;|b1��-ub-|bom�bm�|_;�|oѴ;u-m1;�|o�o;v|uo];m�roѴѴ�|bom�bm�|�o�vr;-
1b;v�o=��Ѵrbm;��_b|;=bv_�ŐCoregonus�vrrĺőķ�-m7��ub7];v�-m7�";lѴb|v1_�
ŐƑƏƏƐő�=o�m7�-77b|b�;�];m;|b1��-ub-|bom�bm�|_;�|oѴ;u-m1;�|o�|_;�bmv;1-
|b1b7;��-u0-u�Ѵ�bm�vo�|_;um�Ѵ;or-u7�=uo]v�ŐRana sphenocephalaőĺ

��|;um-Ѵ�=;u|bѴb�;uv��b|_�Ѵ-u];�;]]�m�l0;uv�-m7�mo�r-u;m|-Ѵ�1-u;�
v�1_� -v� |_ov;� v|�7b;7� 0�� �u-��oѴ-� ;|� -Ѵĺ� ŐƑƏƐƓő� -m7� �ub7];v� -m7�
";lѴb|v1_� ŐƑƏƏƐő� -u;� b7;-Ѵ�lo7;Ѵ� vr;1b;v� |o� 7;lomv|u-|;� -77b|b�;�
];m;|b1��-ub-m1;� ŐV�ő� b=� b|�;�bv|vķ�0;1-�v;�;�r;ubl;m|-Ѵ�=-lbѴb;v�-u;�
;-v�� |o� ruo7�1;� -m7� vbu;� ;==;1|v� om� o==vrubm]� r;u=oul-m1;� -u;� -�
]oo7�ruo���o=�-77b|b�;�];m;|b1�;==;1|v�Ő��m1_�ş�)-Ѵv_ķ�ƐƖƖѶőĺ�$_;�
0uo�m�|uo�|�bv�v�1_�-m�;�|;um-Ѵ�=;u|bѴb�;u��b|_�mo�r-u;m|-Ѵ�1-u;ĺ�);�
v-lrѴ;7� vol;� o=� |_;� m-|�u-Ѵ� ror�Ѵ-|bomv� |_-|� v_o�;7� vb]mb=b1-m|�
];m;|b1�7b==;u;m|b-|bom�bm�"|;Ѵh;mv�;|�-Ѵĺ�ŐƑƏƐƑő�-m7�|_-|�Ѵb�;�bm�_-0-
b|-|v� �m7;u� �-ubo�v� -m|_uoro];mb1� bm=Ѵ�;m1;v� Ő�-ut�;v� 7-� ��m_-�
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;|� -Ѵĺķ� ƑƏƐƖő� |o� |;v|� �_;|_;u� ;m�buoml;m|-ѴѴ�� u;Ѵ;�-m|� 1om1;m|u--
|bomv�o=�"Ŋl;|oѴ-1_Ѵou�-m7�7b-�bmom�1-m�-==;1|�=b|m;vvŊu;Ѵ-|;7�|u-b|v�
o=�0uo�m�|uo�|�;l0u�ovķ�-m7��_;|_;u�ror�Ѵ-|bomv�7b==;u�bm�|_;bu�ro-
|;m|b-Ѵ�|o�;�oѴ�;�bm�u;vromv;�|o�roѴѴ�|bom�0��|_;v;�r;v|b1b7;vĺ

ƑՊ |Պ��$��	"

ƑĺƐՊ|Պbv_�v-lrѴbm]�-m7�_-m7Ѵbm]

�|�|_;�0;]bmmbm]�o=� |_;�0u;;7bm]�v;-vom� Őbĺ;ĺ�7�ubm]��1|o0;uőķ�-7�Ѵ|�
0uo�m� |uo�|� �;u;� 1-�]_|� =uol� v;�;m� 7b==;u;m|� Ѵo1-|bomv� Őľror�Ѵ--
|bomvĿő��b|_bm�-�v|u;-l�m;|�ouh�o=�|_;�ub�;u��-u;�0��;Ѵ;1|uo=bv_bm]�-m7�
h;r|�bm�|_;�Fischereistützpunkt�!;�|b];m�Ő|_;�1-m|om-Ѵ�_-|1_;u�őĺ�uol�
|_;m�omķ�=;l-Ѵ;v��;u;�r-Ѵr-|;7�=ou�vb]mv�o=�o��Ѵ-|bom�bm�bm|;u�-Ѵv�o=�
ƕ�7-�vĺ��=�=bm-Ѵ�;]]�l-|�u-|bom�-m7�o��Ѵ-|bom�_-7�_-rr;m;7ķ�;]]v��;u;�
v|ubrr;7� 0�� _-m7� -m7� �v;7� =ou� |_;� uo�|bm;� _-|1_;u�� 0u;;7bm]��b|_�
=u;v_Ѵ��v|ubrr;7�lbѴ|�=uol�l-Ѵ;v�o=�|_;�v-l;�ror�Ѵ-|bom�-v�|_;�=;l-Ѵ;v�
Ő�b|_bmŊror�Ѵ-|bom�1uovvbm]vőĺ�$_;�;�r;ubl;m|-Ѵ�1uovvbm]v�=ou�|_;�ru;-
v;m|�v|�7���;u;�-ѴѴ�7om;�-|�om;�7-��Ő	;1;l0;u�Ɛѵő�|o�-u7v�|_;�;m7�
o=�|_;�vr-�mbm]�v;-vomĺ��m�|_-|�7-�ķ�ѵƐ�l-Ѵ;v�-m7�ƔƖ�=;l-Ѵ;v��;u;�
m-u1o|b�;7��b|_�ƏĺƏƕƔ�]ņ��$ub1-bm;Ŋ"�Ő�"ŊƑƑƑő�0�==;u;7��b|_�ƏĺƐƔ�]ņ��

�-���3ķ��;b]_|;7�-m7�r_o|o]u-r_;7�om�;-1_�vb7;��m7;u�v|-m7-u7-
b�;7�1om7b|bom�Ő=o1-Ѵ�Ѵ;m]|_�Ɛƕ�llķ�ƐņƓƏƏķ�=ņƓĺƏķ��"��ƓƏƏķ��_b|;�0-Ѵ-
-m1;� ƓķƏƏƏ� �ő� bm� -� 1�v|olŊl-7;� r_o|o]u-r_� 0o�� -m7� v|ubrr;7� =ou�
|_;bu�]-l;|;vĺ�$_;v;�]-l;|;v��;u;��v;7�=ou�bm��b|uo�=;u|bѴb�-|bomvĺ

$_;�v;�;m�7b==;u;m|�ror�Ѵ-|bomv��;�v-lrѴ;7�ŐGiesse, Gürbe, Kiese, 
Müsche unten, Müsche oben, Rotache and Worbleĸ�b]�u;�Ɛő�v_o�;7�
vb]mb=b1-m|�];m;|b1�-m7�r_;mo|�rb1�7b==;u;m|b-|bom�bm�;-uѴb;u�v|�7b;v�
Ő�olrbmb�;|�-Ѵĺķ�ƑƏƐƒĸ�"|;Ѵh;mv�;|�-Ѵĺķ�ƑƏƐƑőĺ�$_;� Ѵo1-|bomv�7b==;u� bm�
|oro]u-r_b1�vѴor;�]u-7b;m|v�Ő"|;Ѵh;mv�;|�-Ѵĺķ�ƑƏƐƑő�-m7�Ѵ-m7��v;�Őv;;�
b]�u;�Ɛőĺ�$_;� Ѵo1-|bomv�Giesse and Müsche unten� u;ru;v;m|�|�rb1-Ѵ�
vѴo�Ŋ=Ѵo�bm]�v|u;-lv�bm�-u;-v�|_-|�-u;�l-bmѴ���v;7�0��-]ub1�Ѵ|�u;�-m7�
_ou|b1�Ѵ|�u;ķ�|_;�Ѵo1-|bomv�Rotache and Müsche oben�u;ru;v;m|�=-v|;u�
=Ѵo�bm]�v|u;-lv�bm�Ѵ-u];Ѵ���mror�Ѵ-|;7�-u;-v�|_-|�-u;�7olbm-|;7�0��
=ou;v|v�-m7�r-v|�u;ķ�-m7�|_;�Ѵo1-|bomv�Gürbe and Worble�u;ru;v;m|�
lou;� ror�Ѵ-|;7� -u;-v� Ővl-ѴѴ� �bѴѴ-];v� �b|_� -� =;�� |_o�v-m7� bm_-0b-
|-m|vő��b|_�vol;�r-v|�u;ķ�-]ub1�Ѵ|�u;�-m7�=ou;v|vĺ

ƑĺƑՊ|Պ�-l;|;v�1oѴѴ;1|bom�-m7�=;u|bѴb�-|bom

;l-Ѵ;v� �;u;� v|ubrr;7� bm|o� rѴ-v|b1� 1om|-bm;uv� �_bѴ;� l-Ѵ;v� �;u;�
v|ubrr;7� bm|o� �;|ub� 7bv_;vķ� 1-u;=�ѴѴ�� -�ob7bm]� 1om|-lbm-|bom� 0��

 ��&!� �ƐՊ�-r�o=�|_;�v|�7��-u;-�
bѴѴ�v|u-|bm]�|_;�oub]bmv�o=�|_;�v-lrѴ;v�
Őu;1|-m]Ѵ;vő��b|_bm�|_;�v|u;-lv�|_-|��;u;�
v-lrѴ;7ĺ�$_;�l-bm�ub�;u��-u;�Ő|_b1h;v|�
v|u;-l�Ѵbm;ő�=Ѵo�v��ou|_�-m7��-v�mo|�
v-lrѴ;7ĺ�$_;�l-r�o=�"�b|�;uѴ-m7�bm�|_;�
�rr;u�ub]_|�1oum;u�bm7b1-|;v�|_;�Ѵo1-|bom�
o=�|_;�l-r�v;1|bomĺ�$_bv�=b]�u;��-v�
];m;u-|;7�om�|_;�"�bvv�;7;u-Ѵ��==b1;�
=ou�$oro]u-r_��Ő_||rvĹņņl-rĺ];oĺ-7lbmĺ
1_őķ�1ol0bmbm]�|_;�v�u=-1;�;Ѵ;�-|bom�l-rķ�
_�7uoѴo]��-m7�|_;�1Ѵbl-|;�v�b|-0bѴb|��=ou�
-]ub1�Ѵ|�u;ĺ�$_;�-u;-�=ou��_b1_�1Ѵbl-|;�
v�b|-0bѴb|��bv�1omvb7;u;7�ľ�;u��=-�o�u-0Ѵ;�
=ou�-u-0Ѵ;�=-ulbm]Ŀ�bv�v_-7;7�bm�Ѵb]_|�]u;�
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=-;1;vķ��ubm;�ou��-|;uĺ��-Ѵ;v�-m7�=;l-Ѵ;v��;u;�vrѴb|�bm|o�ƑѶ�ŐƑ�×�Ƒő�
and 3 (1 ×� Ƒő� 0u;;7bm]� 0Ѵo1hv� ;-1_� 1omvbv|bm]� o=� Ƒ� ou� Ɛ� =;l-Ѵ;v�
1uovv;7��b|_�Ƒ�l-Ѵ;v�o=�|_;�v-l;�ror�Ѵ-|bomķ�u;v�Ѵ|bm]�bm�-�|o|-Ѵ�o=�
ƐƐѶ�7b==;u;m|�vb0�]uo�rvĺ�;u|bѴb�-|bomv��;u;�-ѴѴ�7om;�-|� |_;�v-l;�
7-��-m7�-v�7;v1ub0;7�0���-1o0�;|�-Ѵĺ�ŐƑƏƐƏőĺ��ub;=Ѵ�ķ�;]]v��;u;�=;u|b-
Ѵb�;7�0��=-lbѴ��bm��;|ub�7bv_;v�|_uo�]_�-1|b�-|bom�o=�|_;�vr;ul��b|_�
v|-m7-u7b�;7��-|;u�Ő���	ķ�ƐƖƖƑő�-m7�Ѵ;=|�=ou�Ƒ�_u��m7bv|�u0;7�|o�
_-u7;mĺ�$�;m|�Ŋ=o�u�;l0u�ov�o=�;-1_�vb0�]uo�r��;u;�|_;m�|u-mv-
=;uu;7� |o� ƔƏ�lѴ� -Ѵ1om� |�0;v� =bѴѴ;7��b|_� v|-m7-u7b�;7��-|;u� -m7�
|u-mvrou|;7� om� b1;� |o� |_;� Ѵ-0ou-|ou�ĺ� $_;u;ķ� ;]]v� �;u;� �-v_;7�
�m7;u�|-r��-|;u�-v�7;v1ub0;7�0���om�"b;0;m|_-Ѵ�;|�-Ѵĺ� ŐƑƏƏƖő�-m7�
7bv|ub0�|;7� |o� ƑƓŊ�;ѴѴ� rѴ-|;v� Ő-Ѵ1omő� =bѴѴ;7� �b|_� ƐĺѶ� lѴ� o=� -�|o-
1Ѵ-�;7�v|-m7-u7b�;7��-|;u�r;u��;ѴѴ� bm�-�1Ѵbl-|;�1_-l0;u�-|�ѵĺƖŦ��
Őom;�;l0u�o�r;u��;ѴѴőĺ�o�u�;l0u�ov�r;u� vb0�]uo�r��;u;��v;7� bm�
-mo|_;u� v|�7�� om� rovvb0Ѵ;� bm|;u-1|bom� ;==;1|v� o=� r;v|b1b7;vĺ� $_;�
v-lrѴ;� vb�;� =ou� |_;� ru;v;m|� v|�7�� bv� |_;u;=ou;� ƑƏ� ;]]v� r;u� =-l-
ily =�ƑķƒѵƏ�;l0u�ov�bm�|o|-Ѵĺ

ƑĺƑĺƐՊ|Պ$u;-|l;m|�-m7�o==vrubm]�r;u=oul-m1;

�m;� 7-�� -=|;u� =;u|bѴb�-|bomvķ� ;l0u�ov��;u;� ;�rov;7� |o� -� Ѵo��ou� -�
_b]_�1om1;m|u-|bom�o=�"Ŋl;|oѴ-1_Ѵou�ou�7b-�bmomķ�ou�|o�-�1om|uoѴ�Őbĺ;ĺ�
-�|o1Ѵ-�;7�v|-m7-u7b�;7��-|;uőķ�0��-77bm]�ƏĺƑ�lѴ�o=�|_;�1ouu;vrom7-
bm]�vrbh;�voѴ�|bom�|o�;-1_��;ѴѴĺ��o|_�1_;lb1-Ѵv��;u;�o0|-bm;7�=uol�
"b]l-Ŋ�Ѵ7ub1_ķ�"�b|�;uѴ-m7ĺ�);�-bl;7�-|�1om1;m|u-|bomv�o=�ƏĺƑƔ�-m7�
1 µ]ņ��=ou�"Ŋl;|oѴ-1_Ѵou�-m7�o=�ƐƔ�-m7�ƓƔ�m]ņ��=ou�7b-�bmomķ��b|_�
|_;�Ѵo�;u�-m7�_b]_;u�1om1;m|u-|bomv�-rruo�bl-|bm]�|_;���Ŋ� "�-m7�
|_;� _b]_;v|� u;rou|;7� 1om1;m|u-|bom� bm� "�bvv� v|u;-lv� 0���ov1_;|�
;|� -Ѵĺ� ŐƑƏƐƓő� o=� ;-1_� 1olro�m7ķ� u;vr;1|b�;Ѵ�ĺ� �-|;u� t�-m|b=b1-|bom�
o=� "Ŋl;|oѴ-1_Ѵou� -m7� 7b-�bmom� Őv;;� 0;Ѵo�ő� bm� vrbh;��-|;u� voѴ�|bom�
|�um;7�o�|� |o�0;� Ѵo�;u� |_-m�|_-|ĺ�ou�7b-�bmomķ�vrbh;�voѴ�|bomv� =ou�
|_;�Ѵo��-m7�_b]_�1om1;m|u-|bomv��;u;�ƐƐƑ�-m7�ƑѵƖĺѶ�m]ņ�ķ�u;vr;1-
|b�;Ѵ�ĺ��l0u�ov��;u;�|_;u;=ou;�;�rov;7�|o�ƐƐĺƑ�-m7�ƑѵĺƖѶ�m]ņ��o=�
7b-�bmomĺ�$_;�-1|�-Ѵ�1om1;m|u-|bomv�o=�"Ŋl;|oѴ-1_Ѵou� |o��_b1_� |_;�
;l0u�ov��;u;�;�rov;7��;u;�ѵƔ�-m7�ƑƔƑ�m]ņ�ĺ

�l0u�ov� �;u;� lomb|ou;7� |o� u;1ou7� lou|-Ѵb|�� -m7� |blbm]� o=�
_-|1_bm]ķ� �b|_� mo� �-|;u� ;�1_-m];� �m|bѴ� _-|1_bm]� |_-|� _-rr;m;7�
ѵƔ�|o�ƕƓ�7-�v�-=|;u� =;u|bѴb�-|bom� Ől;-m�± SD =�ѵƖĺƏ�±�ƐĺѶőĺ��m�|_;�
7-��o=�_-|1_bm]ķ�;l0u�ov��;u;�vbm]Ѵ��|u-mv=;uu;7�|o�ƐƑŊ�;ѴѴ�rѴ-|;v�
Ő-Ѵ1omő�=bѴѴ;7��b|_�ƒ�lѴ�o=�-�|o1Ѵ-�;7�v|-m7-u7b�;7��-|;u�r;u��;ѴѴķ�
|_-|� bv�;�rov�u;�|o�|_;�r;v|b1b7;v�v|orr;7�0��|_;m�Ő-r-u|�=uol�|_;�
1om|-lbm-|bom�|_-|�1o�Ѵ7�mo|�0;�-�ob7;7�7�ubm]�|_;�|u-mv=;u�o=�|_;�
Ѵ-u�-;őĺ�$_;v;�rѴ-|;v��;u;�|_;m�r_o|o]u-r_;7�=uol�0;Ѵo��Ő|o�-�ob7�
�-|;uŊbm7�1;7�bl-];�7bv|ou|bomő�bm�-�1�v|olŊl-7;�r_o|o]u-r_�0o��
=ou�0o7��l;-v�u;l;m|v�om� |_;� Ѵ-u�-;ĺ��=|;u�ƐƓ�7-�vķ� |_;v;�rѴ-|;v�
�;u;�-]-bm�r_o|o]u-r_;7�=ou�l;-v�u;l;m|�o=�Ѵ-u�-Ѵ�v|-m7-u7�Ѵ;m]|_�
Ő=uol�|_;�|br�o=�|_;�mov;�|o�|_;�;m7�o=�|_;�;m7�o=�|_;�Ѵ-v|��;u|;0u-ķ�
|_-|�bv�|_;�0-v;�o=�|_;�|-bѴķ��b|_o�|�|_;�1-�7-Ѵ�=bmő�-m7��oѴh�v-1��oѴ-
�l;�Ő1-Ѵ1�Ѵ-|;7�-v� bm��;mv;m�;|�-Ѵĺ� ŐƑƏƏѶőő�-|�_-|1_bm]�-m7�ƐƓ�7-�v�
Ѵ-|;u�|o�7;|;ulbm;�Ѵ-u�-Ѵ�]uo�|_�Ő7b==;u;m1;�o=�v|-m7-u7�Ѵ;m]|_�0;-
|�;;m�|_;�|bl;�robm|vő�-m7��oѴh�v-1�1omv�lr|bom�Ő7b==;u;m1;�o=��oѴ-
�l;�0;|�;;m�|_;�|bl;�robm|vőĺ

ƑĺƒՊ|Պ �-m|b|-|b�;�-m-Ѵ�vbv�o=�
"Ŋl;|oѴ-1_Ѵou�-m7�7b-�bmom

$_;� t�-m|b=b1-|bom� o=� r;v|b1b7;v� bm� vrbh;� voѴ�|bom� �-v� 7om;� 0�� |_;�
�;m|u-Ѵ��m�buoml;m|-Ѵ��-0ou-|ou��=uol�|_;��m�buoml;m|-Ѵ��m]bm;;ubm]�
�mv|b|�|;ķ����ķ�"�b|�;uѴ-m7ĺ�$o�t�-m|b=��|_;�-1|�-Ѵ�1om1;m|u-|bom�bm�|_;�
vrbh;� voѴ�|bomvķ� -m�&���ţŊ��Ŋ����Ŋ"��Ŋ�"ņ�"� Ő�1t�b|�� *;�oŊ$ ĸ�
)-|;uv��ourou-|bomő��-v��v;7ĺ�$_;�v-lrѴ;v��;u;�vrbh;7��b|_�-�v|-m7-
-u7�lb�|�u;�o=�v�uuo]-|;ķ�1om|-bmbm]�7b-�bmom�7ƐƏ�-m7�"Ŋl;|oѴ-1_Ѵou�7ѵ�
-m7�=bѴ|;u;7��b|_�]Ѵ-vv�=b0u;�=bѴ|;u�Ő"blrѴ;r�u;����+��ķ�ƏĺƓƔ�µlķ�ƑƔ�llķ�
���őĺ�b�;�v|-m7-u7�voѴ�|bomv�Őu-m];�ƐƏ�|o�ƒƔƏ�m]ņ�ő�_-�;�=oѴѴo�;7�|_;�
v-l;�ru;r-u-|bomĺ�b�;�l��o=�;-1_�v-lrѴ;��-v�Ѵo-7;7�om�-m�"���1oѴ�lm�
Ő�-vbv�����ƑƔ�µlķ�ƑĺƐ�×�ƑƏ�llķ�)-|;uvő��b|_��Ѵ|u-r�u;��-|;uķ�-1b7b=b;7�
-|�Ɛѷ�o=�=oulb1�-1b7ķ�-v�;Ѵ�;m|ĺ�$_;�omѴbm;�|u-mv=;u�o=�1olro�m7v�|o�
|_;�-m-Ѵ�|b1-Ѵ�1oѴ�lm�Ő�1t�b|���""�$ƒķ�ƐĺѶ�µlķ�ƑĺƐ�×�ƐƏƏ�llķ�)-|;uvő�
�-v�l-7;��b|_�-�]u-7b;m|�o=��Ѵ|u-r�u;��-|;u�-m7�-1;|omb|ubѴ;�-1b7b=b;7�
-|�ƏĺƐѷ�o=�=oulb1�-1b7ĺ���Ѵ|brѴ;�u;-1|bom�lomb|oubm]�lo7;v��b|_�|�o�
|u-mvb|bomv��;u;��v;7�|o�7;|;1|�|_;�1olro�m7vķ�-m7�|_;�t�-m|b=b1-|bom�
�-v�r;u=oul;7��b|_�bm|;um-Ѵ�v|-m7-u7�1-Ѵb0u-|bomĺ

ƑĺƓՊ|Պ�;-v�u;l;m|�o=�0u;;7;u�vb�;ķ�;]]��oѴ�l;�-m7�
;]]�1oѴo�u

�u;;7;u�v|-m7-u7�Ѵ;m]|_v��;u;�l;-v�u;7�=uol�v|-m7-u7b�;7�r_o|o-
]u-r_v�bm�bfb�Ő"1_bm7;Ѵbm�;|�-Ѵĺķ�ƑƏƐƑőĺ��]]�vb�;�-m7�1Ѵ�|1_�vb�;�o=�;-1_�
=;l-Ѵ;��;u;�bm=;uu;7�=uol�v|-m7-u7b�;7�rb1|�u;v�o=�|_;��;|ub�7bv_;v�
o=�vb0�]uo�rvķ�|-h;m�Ƒ�_u�-=|;u�=;u|bѴb�-|bom�om�-���	�Ѵb]_|�0o-u7��b|_bm�
-�1Ѵov;7�roѴ�v|�u;m;�0o��|o�1om|uoѴ�=ou�Ѵb]_|�1om7b|bomvĺ���l-1uo��-v�
7;vb]m;7�bm�bfb�|o�=buv|�;�|u-1|�|_;�m�l0;u�o=�;]]v�r;u�vb0�]uo�rĺ�$_bv�
m�l0;u��-v�7;|;ulbm;7��vbm]�|�o�7b==;u;m|� Ѵ;�;Ѵv�o=�|_u;v_oѴ7bm]�
Ő|o�7;|;1|�0o|_�r-Ѵ;�-m7�1oѴo�u;7�;]]vőķ�-m7�|_;�_b]_;v|�1o�m|��-Ѵ�;�
�-v�u;|-bm;7ĺ�$_;mķ�-�v�0Ŋv-lrѴ;�o=�ƐƖѵĺƔ�±�Ɛĺѵ� Ő± SEő�;]]v�;-1_�
|_-|��;u;�mo|� 1Ѵo]];7� |o];|_;u� bm� |_;�rb1|�u;��;u;�-m-Ѵ�v;7��b|_�
-mo|_;u�l-1uo� =ou� ;]]� 1_-u-1|;ubv|b1vĺ�)b|_� |_bv� o|_;u�l-1uoķ� |_;�
v;1|bom�v�u=-1;�Ő7;|;1|;7�|_uo�]_�r-u|b1Ѵ;�-m-Ѵ�vbvķ�|_-|�bv�-�=�m1|bom�
bm�bfb�|_-|�-ѴѴo�v�7;|;1|bm]�r-u|b1Ѵ;v�o=�]b�;m�1_-u-1|;ubv|b1vő�-m7�|_;�
l;-m�u;7m;vv�-m7��;ѴѴo�m;vv�Őa* and b*�1olrom;m|v�o=�|_;����Ŋ�-0�
1oѴo�u� vr-1;ķ� u;vr;1|b�;Ѵ�ő� o=� |_;v;� v;1|bomv��;u;� 7;|;ulbm;7� =ou�
;-1_�;]]ĺ��]]��oѴ�l;� Őbm�ll3ő��-v� bm=;uu;7� =uol�v;1|bom�v�u=-1;ĺ�
�]]v��oѴ�l;vķ�a* and b*��;u;�-�;u-];7�=ou�;-1_�=;l-Ѵ;ĺ��]]�u;7m;vv�
-m7��;ѴѴo�m;vv��;u;��v;7�-v�-�ruo���o=�1-uo|;mob7�1om|;m|ķ�|_-|�bv�
lov|Ѵ��-v|-�-m|_bmķ��;-�-m|_bm�-m7�Ѵ�|;bm�|_-|�_-�;�ru;�bo�vѴ��0;;m�
=o�m7� bm�o�u�v|�7��ror�Ѵ-|bomv�-m7�|_-|�v�rrou|�;l0u�o�7;�;Ѵor-
l;m|� Ő)bѴhbmv� ;|� -Ѵĺķ� ƑƏƐƕĸ�)bѴhbmvķ� ;|� -Ѵĺķ� ƑƏƐƕőĺ� �v|-�-m|_bm� -m7�
�;-�-m|_bm�0o|_�-==;1|�;]]�u;7m;vv�Ő);7;hbm7�;|�-Ѵĺķ�ƐƖƖѶĸ�)bѴhbmvķ�
;|�-Ѵĺķ�ƑƏƐƕőķ��_bѴ;�Ѵ�|;bm�-==;1|v��;ѴѴo�m;vv�Ő);7;hbm7�;|�-Ѵĺķ�ƐƖƖѶőĺ

ƑĺƔՊ|Պ"|-|bv|b1-Ѵ�-m-Ѵ�v;v

	-|-�u;v�Ѵ|bm]�=uol�;�rov�u;�|o�|_;�|�o�7b==;u;m|�r;v|b1b7;v��;u;�-m--
Ѵ�v;7�v;r-u-|;Ѵ�ĺ��m�;-1_�1-v;ķ�lb�;7Ŋ;==;1|v�lo7;Ѵv��;u;��v;7�=uol�
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|_;�lme4�r-1h-];�Ő�-|;v�;|�-Ѵĺķ�ƑƏƐƔő��b|_�vbu;ķ�7-l�-m7�ror�Ѵ-|bom�-v�
u-m7ol�;==;1|vķ�-m7�r;v|b1b7;�;�rov�u;�Őľ;Ŀĸ��;vņmoő�-m7�r;v|b1b7;�1om-
1;m|u-|bom�Őľ1Ŀĸ�Ѵo�ņ_b]_ő�-v�=b�;7�;==;1|vĺ��m-Ѵo]o�v�lo7;Ѵv�|_-|�1ol-
0bm;�r;v|b1b7;�;�rov�u;�-m7�1om1;m|u-|bom�|o�-�=-1|ou�ľ|u;-|l;m|Ŀ�Őľ|Ŀĸ�
1om|uoѴķ�Ѵo�ķ�_b]_ő�Ѵ;-7�|o�vblbѴ-u�1om1Ѵ�vbomv�Ő"�rrѴ;l;m|-u��$-0Ѵ;�"Ɛőĺ

�ou|-Ѵb|�� �-v� -m-Ѵ�v;7� �vbm]� ];m;u-Ѵb�;7� Ѵbm;-u� lb�;7Ŋ;==;1|v�
lo7;Ѵ��b|_� -� 0bmolb-Ѵ� ;uuou� 7bv|ub0�|bomķ��_bѴ;� -ѴѴ� o|_;u� u;vromv;�
�-ub-0Ѵ;v��;u;�-m-Ѵ�v;7��vbm]�Ѵbm;-u�lb�;7Ŋ;==;1|v�lo7;Ѵvĺ�ou�|_;�
-m-Ѵ�vbv�o=�]uo�|_ķ�_-|1_Ѵbm]�Ѵ;m]|_��-v�;m|;u;7�-v�-�=�u|_;u�=b�;7�
;==;1|ĺ��bh;�bv;ķ�_-|1_bm]�|bl;��-v�bm1Ѵ�7;7�-v�-�=�u|_;u�=b�;7�;==;1|�
=ou�|_;�-m-Ѵ�vbv�o=��oѴh�v-1��oѴ�l;�-|�_-|1_bm]ķ�-m7�|_;�Ѵ-||;u��-v�;m-
|;u;7�-v�-�=b�;7�;==;1|�=ou�|_;�-m-Ѵ�vbv�o=��oѴh�1omv�lr|bomĺ��o7;Ѵv�
�;u;� =b||;7� �vbm]�l-�bl�l� Ѵbh;Ѵb_oo7ĺ� $_;� vb]mb=b1-m1;� o=� -� |;ul�
bm�;-1_�lo7;Ѵ��-v�|;v|;7�0��-77bm]�ou�u;lo�bm]�b|�-m7�|;v|bm]�|_bv�
lo7;Ѵ� -]-bmv|� -� u;=;u;m1;�lo7;Ѵĺ��o7;Ѵ� =b|v��;u;� 1olr-u;7��b|_�
Ѵbh;Ѵb_oo7� u-|bo� |;v|v� Ő�!$ő� -m7��h-bh;� bm=oul-|bom� 1ub|;ubom� Ő���őĺ�
�bm;-u�lo7;Ѵv��;u;��v;7� |o� ;�rѴ-bm� =;l-Ѵ;� u;-1|bom�moulv� |o� |_;�
r;v|b1b7;v� Őbĺ;ĺ� z� 1o;==b1b;m|v� =uol�lo7;Ѵv� 1om|-bmbm]� -� vb]mb=b1-m|�
e ×�7�bm|;u-1|bom�|;ulķ�bĺ;ĺ�vb]mb=b1-m|��-ub-|bom�bm�=;l-Ѵ;�|oѴ;u-m1;ő�
�b|_�;]]�|u-b|v�-v�ru;7b1|ouv�Őbĺ;ĺ�;]]��oѴ�l;ķ�;]]��;ѴѴo�m;vv�-m7�;]]�
u;7m;vvőĺ��-|;um-Ѵ�u;-1|bom�moulv��;u;�1-Ѵ1�Ѵ-|;7�-m-Ѵo]o�vѴ�ķ�=uol�
lo7;Ѵv�1om|-bmbm]�;�×�v�bm|;u-1|bomvĺ

�m-Ѵ�v;v� o=� �-ub-m1;� �;u;� �v;7� |o� |;v|� �-ub-|bom� bm� 0u;;7;uŝv�
Ѵ;m]|_�-m7�;]]�|u-b|v�-lom]�ror�Ѵ-|bomĺ�$_;�u;Ѵ-|bomv_br�0;|�;;m�
=;l-Ѵ;�vb�;ķ�1Ѵ�|1_�vb�;�-m7�;]]�vb�;��-v�|;v|;7��b|_��!$�om�Ѵbm;-u�
lb�;7Ŋ;==;1|v� lo7;Ѵ� bm� �_b1_� ror�Ѵ-|bom� �-v� ;m|;u;7� -v� -� u-m-
7ol�=-1|ou�-m7�=;l-Ѵ;�vb�;�-v�-�=b�;7�;==;1|ĺ���|u-1|bom�o=��-ub-m1;�
1olrom;m|v��-v� 7om;� =ou� ;-1_� |u;-|l;m|� �vbm]�VarCorr� =uol� |_;�
lme4�r-1h-];�om�u-m7olŊbm|;u1;r|�=uol�lb�;7�;==;1|�lo7;Ѵv�=b||;7�
�b|_�7-lķ�vbu;ķ�7-l�×�vbu;ķ�0Ѵo1h�-m7�ror�Ѵ-|bom�-v�u-m7ol�;==;1|vĺ�
�77b|b�;�];m;|b1��-ub-m1;�ŐV�ő��-v�1-Ѵ1�Ѵ-|;7�-v�=o�u�|bl;v�|_;�vbu;�
1olrom;m|ķ�7olbm-m1;��-ub-m1;� ŐVDő� -v� =o�u� |bl;v� |_;�7-l�×� vbu;�
1olrom;m|ķ�m-uuo�Ŋv;mv;�_;ub|-0bѴb|��Őh2ő�-v�V��7b�b7;7�0��|_;�|o|-Ѵ�
�-ub-m1;ķ� l;-mŊv1-Ѵ;7� -77b|b�;� ];m;|b1� �-ub-m1;� ŐI�ő� -v�V� divided 
0��|_;�vt�-u;�l;-m�|u-b|��-Ѵ�;�-m7�1o;==b1b;m|v�o=�-77b|b�;�];m;|b1�
�-ub-|bom� Ő�(�ő�-v�|_;�vt�-u;Ŋuoo|�o=�V��7b�b7;7�0��|_;�|u-b|�l;-mķ�
l�Ѵ|brѴb;7�0��om;�_�m7u;7�Ő�-mv;m�;|�-Ѵĺķ�ƑƏƐƐĸ��o�Ѵ;ķ�ƐƖƖƑĸ���m1_�
ş�)-Ѵv_ķ� ƐƖƖѶőĺ� $_bv��-v� 7om;� =ou� -ѴѴ� ;l0u�oķ� -m7� Ѵ-u�-Ѵ� 1_-u-1-
|;ubv|b1v� |_-|��;u;�l;-v�u;7� ;�1;r|� =ou� |_;� 7b1_o|olo�v� �-ub-0Ѵ;�
;l0u�o�lou|-Ѵb|��0;1-�v;�o�;u-ѴѴ�lou|-Ѵb|��|�um;7�o�|�|oo�Ѵo��=ou�
;v|bl-|bm]�|_;��-ub-m1;�1olrom;m|vĺ��ѴѴ�|_;�v|-|bv|b1-Ѵ�-m-Ѵ�v;v�-m7�
|_;� 1-Ѵ1�Ѵ-|bomv� o=� |_;� �-ub-m1;� 1olrom;m|v� �;u;� r;u=oul;7� bm�
!v|�7bo�Ő!"|�7bo$;-lķ�ƑƏƐƔőĺ

ƒՊ |Պ!�"&�$"

ƒĺƐՊ|Պ�==;1|v�o=�"Ŋl;|oѴ-1_Ѵou�om�o==vrubm]�
r;u=oul-m1;

$_;u;� �-v� mo� vb]mb=b1-m|� ;==;1|� o=� "Ŋl;|oѴ-1_Ѵou� om� ;l0u�o� v�u-
�b�-Ѵ� Ő$-0Ѵ;� Ɛ�őĺ��ou|-Ѵb|���-v� Ѵo�� -m7� vblbѴ-u� 0;|�;;m� |_;� 1om-
|uoѴv�ŐƑĺƒ�±�ƑĺƑѷĸ�l;-m�±�ƖƔѷ���őķ�|_;�;l0u�ov�;�rov;7�|o�|_;�Ѵo��

1om1;m|u-|bom�ŐƑĺƏ�±�ƐĺƖѷő�-m7�|_;�_b]_�1om1;m|u-|bom�ŐƐĺƕ�±�Ɛĺƒѷő�
o=�"Ŋl;|oѴ-1_Ѵou�Ő"�rrѴ;l;m|-u��b]�u;�"Ɛ-őĺ��-|1_bm]�|bl;��-v�7;-
Ѵ-�;7�0��|_;�r;v|b1b7;�;�rov�u;�0�|�|_;u;��-v�mo�vb]mb=b1-m|�7b==;u-
;m1;�0;|�;;m�|_;�|�o�1om1;m|u-|bomv�|;v|;7�Ő$-0Ѵ;�Ɛ�ķ�b]�u;�Ƒ-őĺ�
�-u�-;�;�rov;7� |o� |_;�r;v|b1b7;�_-|1_;7� vl-ѴѴ;u� -m7�]u;��vѴo�;u�
|_-m�|_;bu�vb0Ѵbm]vĺ��]-bmķ�|_;�1om1;m|u-|bom�7b7�mo|�rѴ-��-�vb]mb=b1-m|�
uoѴ;�_;u;�Ő$-0Ѵ;�Ɛ�ķ	ķ�b]�u;�Ƒ0ķ1őĺ�$_;�vb�;�o=�|_;bu��oѴh�v-1�-|�_-|1_-
bm]�-m7��oѴh�1omv�lr|bom�-=|;u�-u7v��;u;�mo|�vb]mb=b1-m|Ѵ��-==;1|;7�
0�� |_;� r;v|b1b7;� |u;-|l;m|ķ� mou� 0�� b|v� 1om1;m|u-|bom� Ő$-0Ѵ;� Ɛ�ķĸ�
b]�u;�"Ɛ0ķ1őĺ

ƒĺƑՊ|Պ�==;1|�o=�7b-�bmom�om�o==vrubm]�r;u=oul-m1;

$_;u;� �-v� mo� vb]mb=b1-m|� ;==;1|� o=� 7b-�bmom� om� ;l0u�o� v�u�b�-Ѵ�
Ő$-0Ѵ;� Ɛ�őĺ� �ou|-Ѵb|�� �-v� Ѵo�� -m7� vblbѴ-u� 0;|�;;m� |_;� 1om|uoѴv�
(2.3 ±� ƑĺƑѷőķ� |_;� ;l0u�ov� ;�rov;7� |o� |_;� Ѵo�� 1om1;m|u-|bom�
ŐƐĺѵ�±� Ɛĺѵѷő� -m7� |_;� _b]_� 1om1;m|u-|bom� ŐƐĺƓ�±� ƐĺƓѷő� o=� 7b-�bmom�
Őb]�u;�"Ɛ-őĺ��-|1_bm]�|bl;��-v�7;Ѵ-�;7�0��|_;�r;v|b1b7;�;�rov�u;�
u;]-u7Ѵ;vv�o=�b|v�1om1;m|u-|bom�Ő$-0Ѵ;�Ɛ�ķ�b]�u;�Ƒ-őĺ��-u�-;�;�rov;7�
|o�|_;�r;v|b1b7;�_-|1_;7�-|�vl-ѴѴ;u�vb�;�-m7�]u;��vѴo�;u�-=|;u�-u7v�
|_-m�|_;bu�vb0Ѵbm]vķ�0�|� |_;�1om1;m|u-|bom�7b7�mo|�rѴ-��-�vb]mb=b1-m|�
uoѴ;�Ő$-0Ѵ;�Ɛ�ķ	ķ�b]�u;�Ƒ0ķ1őĺ�$_;�vb�;�o=�|_;bu��oѴh�v-1�-|�_-|1_bm]�
-m7��oѴh�1omv�lr|bom��;u;�mo|�vb]mb=b1-m|Ѵ��-==;1|;7�0��|_;�r;v|b-
1b7;�|u;-|l;m|ķ�mou�0��b|v�1om1;m|u-|bom�Ő$-0Ѵ;�Ɛ�ķĸ�b]�u;�"Ɛ0ķ1őĺ

ƒĺƒՊ|Պ�or�Ѵ-|bom�7b==;u;m1;v�bm�0u;;7;u�-m7�;]]�
1_-u-1|;ubv|b1v

�u;;7;u� 0o7�� Ѵ;m]|_� �-ub;7� -lom]� ror�Ѵ-|bomvķ� -m7� l-Ѵ;v� �;u;�
om�-�;u-];� Ѵ-u];u� |_-m�=;l-Ѵ;v� Ő|�oŊ�-�����(�ķ�;==;1|�o=�ror�-
Ѵ-|bomĹ�FƑķѵ =�ƑƐĺƔķ�p <� ĺƏƏƐķ�;==;1|v�o=� v;�Ĺ�FƑķƐ =�ƑƑĺƔķ�p <� ĺƏƏƐőĺ�
)_;m� 1om|uoѴѴbm]� =ou� ro|;m|b-Ѵ� ror�Ѵ-|bom� ;==;1|v� om� ;]]� vb�;ķ� =;-
l-Ѵ;� 0o7�� Ѵ;m]|_� �-v� rovb|b�;Ѵ�� 1ouu;Ѵ-|;7� |o� 1Ѵ�|1_� vb�;� Ő�!$Ĺ�
χ2 =�ƒѶĺƔķ�p <� ĺƏƏƐĸ�b]�u;�"Ƒ-ő�-m7�l;-m�;]]�vb�;� Ő�!$Ĺ�χ2 =�Ɠĺѵķ�
p =� ĺƏƒĸ�b]�u;�"Ƒ0őĺ��or�Ѵ-|bomv�7b==;u;7� bm�l;-m�;]]��;ѴѴo�m;vv�
(FƐķѵ =�ƑĺƔķ�p =� ĺƏƒĸ�b]�u;�"ƒ-ő�-m7�l;-m�;]]� u;7m;vv� ŐFƐķѵ =�ƒĺƒķ�
p =�ĺƏƏƕĸ�b]�u;�"ƒ0őĺ

ƒĺƓՊ|Պ�or�Ѵ-|bom�-m7�r-u;m|-Ѵ�;==;1|v�om�|oѴ;u-m1;�
|o�"Ŋl;|oѴ-1_Ѵou�-m7�7b-�bmom

$_;u;��;u;�mo�vb]mb=b1-m|�ror�Ѵ-|bomŊvr;1b=b1�u;vromv;v�|o�|_;�|u;-|-
l;m|v�Őbĺ;ĺ�mo�vb]mb=b1-m|�;�×�r� bm|;u-1|bom�|;ulv�bm�$-0Ѵ;�Ɛőĺ�$_;u;�
�;u;� -Ѵvo� mo� o|_;u� vb]mb=b1-m|� ror�Ѵ-|bom� 7b==;u;m1;v� bm� o==vrubm]�
|u-b|v�;�1;r|�=ou��oѴh�v-1��oѴ�l;�-|�_-|1_bm]�Ő$-0Ѵ;�Ɛ�őĺ

	-l� ;==;1|v� �;u;� vb]mb=b1-m|� =ou� -ѴѴ� ;l0u�o� |u-b|v� |_-|� �;u;�
7;|;ulbm;7� Ő$-0Ѵ;� Ɛ�ŋőĺ� "b]mb=b1-m|� 7-l� ;==;1|v� om� |oѴ;u-m1;� |o�
r;v|b1b7;v� Ő;� ×� 7� bm|;u-1|bomvő� �;u;� =o�m7� =ou� lou|-Ѵb|�� bm7�1;7�
0��"Ŋl;|oѴ-1_Ѵou� Ő$-0Ѵ;�Ɛ�őķ� =ou� Ѵ;m]|_�-|�_-|1_bm]� bm� u;vromv;� |o�
0o|_�r;v|b1b7;�Ő$-0Ѵ;�Ɛ�őķ�-m7�=ou��oѴh��oѴ�l;�-|�_-|1_bm]�-==;1|;7�
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$���� �ƐՊ�bh;Ѵb_oo7�u-|bo�|;v|v�om�];m;u-Ѵb�;7�Ѵbm;-u�lb�;7Ŋ;==;1|v�lo7;Ѵv�Ő����ő�om�lou|-Ѵb|��Ő�őķ�Ѵbm;-u�lb�;7Ŋ;==;1|v�lo7;Ѵv�Ő���ő�
om�_-|1_bm]�|bl;�Ő�őķ�Ѵ-u�-Ѵ�Ѵ;m]|_�-|�_-|1_bm]�Ő�őķ�Ѵ-u�-Ѵ�]uo�|_�7�ubm]�ƐƓ�7-�v�-=|;u�_-|1_bm]�Ő	őķ��oѴh�v-1��oѴ�l;�-|�_-|1_bm]�Ő�ő�-m7��oѴh�
1omv�lr|bom�7�ubm]�ƐƓ�7-�v�-=|;u�_-|1_bm]�Őő

�o7;Ѵ�|;ulv
�==;1|�
|;v|;7

��� df χ2 � ��� df χ2 �

"Ŋl;|oѴ-1_Ѵou 	b-�bmom

Ő�ő��ou|-Ѵb|�

c + e +�r�+�v�+ d 194 ѵ Ɛƕƕ ѵ

c +�r�+�v�+ d e 192 Ɣ <0.1 ƏĺѶƖ ƐƕƔ Ɣ 0.2 ƏĺѵѶ

e +�r�+�v�+ d c 193 Ɣ 0.4 ƏĺƔƓ ƐƕƔ Ɣ <0.1 ƏĺѶѶ

c + e +�v�+ d r 192 Ɣ 0 1 ƐƕƔ Ɣ 0 1

c + e +�r�+ d v 192 Ɣ 0 0.99 Ɛƕѵ Ɣ 1.4 0.24

c + e +�r�+�v d 211 Ɣ ƐѶĺƕ <ƏĺƏƏƐ ƐѶѵ Ɣ 11.1 <ƏĺƏƏƐ
c + e +�;Ňr�+�v�+ d e ×�r ƐƖѶ Ѷ Əĺѵ ƏĺƕƔ ƐѶƐ Ѷ 0 1

c + e +�r�+�;Ňv�+ d e ×�v ƐƖѶ Ѷ 0.1 ƏĺƖƕ ƐƕƖ Ѷ 2.1 ƏĺƒƔ

c + e +�r�+�v�+ e|d e × d 192 Ѷ ѵĺƔ 0.04 Ɛƕƕ Ѷ ƒĺƕ ƏĺƐѵ

Ő�ő��-|1_bm]�|bl;

c + e +�r�+�v�+ d ƓķƑѶѶ ƕ ƓķƒƖƐ ƕ

c +�r�+�v�+ d e ƓķƒƏƐ ѵ ƐƓĺѵ <ƏĺƏƏƐ ƓķƓƑƑ ѵ 33.3 <ƏĺƏƏƐ
e +�r�+�v�+ d c ƓķƑѶƖ ѵ 3.1 ƏĺƏѶ ƓķƒƖƏ ѵ 0.9 0.34

c + e +�v�+ d r ƓķƑѶƕ ѵ 1.3 ƏĺƑѵ ƓķƒƖƏ ѵ Ɛĺѵ 0.21

c + e +�r�+ d v ƓķƒƒƐ ѵ ƓƔĺƑ <ƏĺƏƏƐ ƓķƓƓƏ ѵ ƔƐĺƐ <ƏĺƏƏƐ
c + e +�r�+�v d ƓķƓѶѵ ѵ ƐƖƖĺѵ <ƏĺƏƏƐ ƓķƔƓƏ ѵ ƐƔƐĺƐ <ƏĺƏƏƐ
c + e +�;Ňr�+�v�+ d e ×�r ƓķƑƖƐ 9 Əĺƕ ƏĺƕƑ ƓķƒƖƓ 9 1.3 ƏĺƔƑ

c + e +�r�+�;Ňv�+ d e ×�v ƓķƑƖƐ 9 0.9 Əĺѵƒ ƓķƒƖƑ 9 ƑĺѶ ƏĺƑƔ

c + e +�r�+�v�+ e|d e × d ƓķƑƖƑ 9 0.2 0.91 ƓķƒƖƒ 9 Ɛĺѵ ƏĺƓƔ

Ő�ő��;m]|_�-|�_-|1_bm]

c + e +�r�+�v�+ d ƔƖƖ ƕ ƕƓƐ ƕ

c +�r�+�v�+ d e ѵѶƑ ѵ ѶƔĺƒ <ƏĺƏƏƐ ѶƏƒ ѵ ѵƓĺƓ <ƏĺƏƏƐ
e +�r�+�v�+ d c ƔƖƖ ѵ ƐĺѶ 0.19 ƕƓƏ ѵ Əĺƕ 0.39

c + e +�v�+ d r ƔƖƖ ѵ ƏĺѶ Əĺƒƕ ƕƓƑ ѵ 2.4 0.12

c + e +�r�+ d v ѵƐƔ ƕ ƐѶĺƏ <ƏĺƏƏƐ ƕƔѶ ѵ ƐѶĺƖ <ƏĺƏƏƐ
c + e +�r�+�v d ѶѵƔ ƕ ƑѵѶĺƏ <ƏĺƏƏƐ 931 ѵ 192.0 <ƏĺƏƏƐ
c + e +�;Ňr�+�v�+ d e ×�r ѵƏƑ 9 1.4 ƏĺƔƐ ƕƓƔ 9 0.2 0.91

c + e +�r�+�;Ňv�+ d e ×�v ѵƏƏ 9 3.1 0.22 ƕƓƔ 9 0 0.99

c + e +�r�+�v�+ e|d e × d ƔƖƔ 9 ѶĺƑ 0.02 ƕƒƒ 9 11.9 0.002

Ő	ő��uo�|_

l + c + e +�r�+�v�+ d ѵƏѵ Ѷ ƕƑѶ Ѷ

l + c +�r�+�v�+ d e ѵƏƖ ƕ 4.9 ƏĺƏƒ ƕƒƑ ƕ ѵĺƔ ƏĺƏƐ

l + e +�r�+�v�+ d c ѵƏѵ ƕ 2.3 0.13 ƕƑѵ ƕ 0 ƏĺѶƔ

c + e +�r�+�v�+ d l ѵƒƔ ƕ 31.3 <ƏĺƏƏƐ ƕƕƓ ƕ ƓѶĺƑ <ƏĺƏƏƐ
l + c + e +�v�+ d r ѵƏƓ ƕ 0 1 ƕƑѵ ƕ 0 1

l + c + e +�r�+ d v ѵƏѵ ƕ 1.9 ƏĺƐƕ ƕƑѶ ƕ 2 ƏĺƐƔ

l + c + e +�r�+�v d ѵƒƐ ƕ ƑƕĺƐ <ƏĺƏƏƐ ƕƔƓ ƕ ƑѶĺƔ <ƏĺƏƏƐ
l + c + e +�;Ňr�+�v�+ d e ×�r ѵƐƏ 10 0.2 0.91 ƕƒƐ 10 Əĺѵ Əĺƕƒ

l + c + e +�r�+�;Ňv�+ d e ×�v ѵƏƖ 10 1.2 ƏĺƔƓ ƕƒƐ 10 1.2 ƏĺƔѵ

l + c + e +�r�+�v�+ e|d e × d ѵƏƖ 10 1.3 ƏĺƔƐ ƕƒƐ 10 0.4 ƏĺѶƒ

Ő�om|bm�;vő
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0��7b-�bmom� Ő$-0Ѵ;� Ɛ�őĺ� $_bv� �-ub-|bom� bm� =;l-Ѵ;� |oѴ;u-m1;��-v� vb]-
mb=b1-m|Ѵ��-vvo1b-|;7��b|_�l;-m�;]]��oѴ�l;�=ou�Ѵ;m]|_�-|�_-|1_bm]ķ�
0�|�mo|�=ou�lou|-Ѵb|��-m7��oѴh��oѴ�l;�-|�_-|1_bm]�Ő$-0Ѵ;�Ƒőĺ��]]�1o-
Ѵo�u�7b7�mo|�;�rѴ-bm��-ub-m1;�bm�=;l-Ѵ;�|oѴ;u-m1;�|o�0o|_�r;v|b1b7;v�
Ő$-0Ѵ;�Ƒőĺ�;l-Ѵ;v�ruo7�1bm]�Ѵ-u];u�;]]v��;u;�lou;�v;�;u;Ѵ��-==;1|;7�
0��|_;�|u;-|l;m|�|_-m�|_ov;�ruo7�1bm]�vl-ѴѴ;u�;]]vķ�0o|_�bm�-0vo-
Ѵ�|;� Ő$-0Ѵ;�Ƒķ�b]�u;�ƒő�-m7� bm�u;Ѵ-|b�;�_-|1_Ѵbm]� Ѵ;m]|_� Őb]�u;�"Ɠőĺ�
(-ub-m1;�bm�|oѴ;u-m1;�-lom]�=;l-Ѵ;v��-v�mo|�=o�m7�bm�Ѵ-u�-Ѵ�]uo�|_�
mou��oѴh�1omv�lr|bom�Ő$-0Ѵ;�Ɛ	ķőĺ

"bu;vĽ� b7;m|b|b;v�_-7�mo�;==;1|�om�o==vrubm]�lou|-Ѵb|��Ő$-0Ѵ;�Ɛ�ő�
0�|� vb]mb=b1-m|Ѵ�� ;�rѴ-bm;7� �-ub-|bom� bm� _-|1_bm]� |u-b|v� Őbĺ;ĺ� |blbm]ķ�
Ѵ;m]|_�-m7��oѴh��oѴ�l;ķ�v;;�$-0Ѵ;�Ɛ�ķ�ķ�őĺ��o�;�;uķ��;�7b7�mo|�=bm7�
;�b7;m1;�=ou�-77b|b�;�];m;|b1��-ub-m1;�bm�-m��o==vrubm]�|u-b|v�Őbĺ;ĺ�mo�
vb]mb=b1-m|�;�×�v�bm|;u-1|bomķ�v;;�$-0Ѵ;�Ɛĸ�"�rrѴ;l;m|-u��b]�u;�"Ɣőĺ�
$-0Ѵ;�ƒ� Ѵbv|v� |_;��-ub-m1;�1olrom;m|v�o=� |_;�r_;mo|�rb1��-ub-|bom�
bm� |_;� 1om|uoѴv� -m7� |_;� |�o� |�r;v� o=� r;v|b1b7;� ;�rov�u;ķ� |_;� m-u-
uo�Ŋv;mv;�_;ub|-0bѴb|b;v�Őh2őķ�-m7�l;-mŊv1-Ѵ;7�-77b|b�;�];m;|b1��-ub-
ance (I�őķ�-m7�|_;�1o;==b1b;m|v�o7��-ub-|bom�Ő�(�ő�Őv;;�"�rrѴ;l;m|-u��
$-0Ѵ;�"Ƒ�=ou�|_;�-m-Ѵo]o�v�|-0Ѵ;�=ou�;�rov�u;�|o�Ѵo��-m7�_b]_�1om-
1;m|u-|bom�o=�;-1_�r;v|b1b7;őĺ

ƓՊ |Պ	�"�&""���

);� ;�r;ubl;m|-ѴѴ�� |;v|;7� �_;|_;u� ;�rov�u;� |o� ;1oѴo]b1-ѴѴ�� u;Ѵ-
;�-m|� 7ov;v� o=� "Ŋl;|oѴ-1_Ѵou� ou� 7b-�bmom� -==;1|;7� 0uo�m� |uo�|�
7�ubm]�;l0u�o];m;vbv�-m7�;-uѴ�� Ѵ-u�-Ѵ�]uo�|_ĺ�);�v|�7b;7�v;�;m�
ror�Ѵ-|bomv� |_-|� 7b==;u� bm� _-0b|-|v� -m7� bm� ;�rov�u;� |o�r;v|b1b7;vķ�
-m7��;�|;v|;7�=ou�-77b|b�;�];m;|b1��-ub-m1;�bm�r;v|b1b7;�|oѴ;u-m1;v�
�b|_bm�-m7�0;|�;;m�|_;�ror�Ѵ-|bomvĺ�);�-Ѵvo�|;v|;7�=ou�l-|;um-Ѵ�
;m�buoml;m|-Ѵ� ;==;1|v�om�r;v|b1b7;� |oѴ;u-m1;v� -m7�;�rѴou;7�rov-
vb0Ѵ;�Ѵbmhv�|o�;]]�1_-u-1|;ubv|b1vĺ�);�=o�m7�|_-|�0o|_�r;v|b1b7;v�-=-
=;1|;7�;l0u�o�-m7�Ѵ-u�-Ѵ�]uo�|_�-|�-ѴѴ�1om1;m|u-|bomvĺ�$_;u;��;u;�
mo�vb]mb=b1-m|�ror�Ѵ-|bom�7b==;u;m1;v�bm�|_;v;�|o�b1�;==;1|v�-m7�mo�
v|-|bv|b1-ѴѴ��vb]mb=b1-m|�-77b|b�;�];m;|b1��-ub-m1;�=ou�-�|oѴ;u-m1;�|o�
|_;� r;v|b1b7;vĺ� �o�;�;uķ� |_;u;� �;u;� v|uom]� l-|;um-Ѵ� ;==;1|v� om�
r;v|b1b7;�|oѴ;u-m1;�|_-|�1o�Ѵ7�0;�Ѵbmh;7�|o�;]]�vb�;�Ő0�|�mo|�|o�1--
uo|;mob7�1om|;m|vőĺ

�om;�o=�|_;�|�o�r;v|b1b7;v�bm7�1;7�vb]mb=b1-m|�lou|-Ѵb|��-|�|_;�
;1oѴo]b1-ѴѴ��u;Ѵ;�-m|�1om1;m|u-|bomv�|_-|��;�|;v|;7�|_;lĺ��o�;�;uķ�
"Ŋl;|oѴ-1_Ѵou� -m7�7b-�bmom�0o|_� vѴo�;7�7o�m�;l0u�omb1� -m7� Ѵ-u-
�-Ѵ� 7;�;Ѵorl;m|� -|� -ѴѴ� 1om1;m|u-|bomvĺ� �l0u�ov� ;�rov;7� |o� |_;v;�

�o7;Ѵ�|;ulv
�==;1|�
|;v|;7

��� df χ2 � ��� df χ2 �

"Ŋl;|oѴ-1_Ѵou 	b-�bmom

Ő�ő�+oѴh��oѴ�l;�-|�_-|1_bm]

h + c + e +�r�+�v�+ d ѵķƕƑƔ Ѷ ѵķѶƖƑ Ѷ

h + c +�r�+�v�+ d e ѵķƕƏƒ ƕ 0.9 ƏĺƒƔ ѵķѶƖƏ ƕ 0.1 Əĺѵƕ

h + e +�r�+�v�+ d c ѵķƕƑƓ ƕ ƐĺѶ ƏĺƐѶ ѵķѶƖƏ ƕ 0.3 ƏĺƔƕ

c + e +�r�+�v�+ d h ѵķƕƒƔ ƕ 12.2 <ƏĺƏƏƐ ѵķƖƐƑ ƕ 22.0 <ƏĺƏƏƐ
h + c + e +�v�+ d r ѵķƕƒƕ ƕ 13.9 <ƏĺƏƏƐ ѵķƖƏƑ ƕ ƐƑĺƔ <ƏĺƏƏƐ
h + c + e +�r�+ d v ѵķƕƑƒ ƕ 0 1 ѵķƖƏƐ ƕ ƐƐĺƔ <ƏĺƏƏƐ
h + c + e +�r�+�v d ѵķƕƔѶ ƕ ƒƔĺƓ <ƏĺƏƏƐ ѵķƖƏƒ ƕ ƐƒĺѶ <ƏĺƏƏƐ
h + c + e +�;Ňr�+�v�+ d e ×�r ѵķƕƑƕ 10 Ɛĺƕ 0.43 ѵķѶƖƒ 10 2.24 0.33

h + c + e +�r�+�;Ňv�+ d e ×�v ѵķƕƑƖ 10 0 1 ѵķѶƖѵ 10 0 1

h + c + e +�r�+�v�+ e|d e × d ѵķƕƑƓ 10 4.4 0.11 ѵķѶƖƑ 10 13.1 ƏĺƏƏƐ

Őő�+oѴh�1omv�lr|bom

]�+ v + c + e +�r�+�v�+ d ƒķƓƓƒ 9 ƒķƔƓƔ 9

]�+ v + c +�r�+�v�+ d e ƒķƓƓƓ Ѷ ƑĺѶ 0.09 ƒķƔƓѵ Ѷ 3.4 ƏĺƏѵ

]�+ v + e +�r�+�v�+ d c ƒķƓƓƐ Ѷ 0.1 ƏĺƕѶ ƒķƔƓƒ Ѷ 0.1 ƏĺѶƏ

]�+ c + e +�r�+�v�+ d v ƓķƏƏƐ Ѷ ƔƔƖĺƕ <ƏĺƏƏƐ ƓķƐƒƏ Ѷ ƔѶƕĺѶ <ƏĺƏƏƐ
 v + c + e +�r�+�v�+ d ] ƒķƓƓƒ Ѷ Ɛĺƕ 0.19 ƒķƔƓƓ Ѷ 1.2 ƏĺƑƕ

]�+ v + c + e +�v�+ d r ƒķƓƓƐ Ѷ 0 1 ƒķƔƓƑ Ѷ 0 1

]�+ v + c + e +�r�+ d v ƒķƓƓƓ Ѷ Ƒĺѵ 0.11 ƒķƔƓƑ Ѷ <0.1 ƏĺƖƔ

]�+ v + c + e +�r�+�v d ƒķƓƕѶ Ѷ ƒѵĺѵ <ƏĺƏƏƐ ƒķƔƕѵ Ѷ 33.2 <ƏĺƏƏƐ
]�+ v + c + e +�;Ňr�+�v�+ d e ×�r ƒķƓƓƕ 11 0 1 ƒķƔƓƖ 11 0 1

]�+ v + c + e +�r�+�;Ňv�+ d e ×�v ƒķƓƓƕ 11 <0.01 0.99 ƒķƔƓѶ 11 ƏĺѶ Əĺѵѵ

]�+ v + c + e +�r�+�v�+ e|d e × d ƒķƓƓѵ 11 1 ƏĺѵƐ ƒķƔƓѵ 11 3.0 0.23

Note: b�;7�;==;1|vĹ�;ķ�;�rov�u;�Ő�;vņmoőĸ�1ķ�1om1;m|u-|bom�ŐѴo�ņ_b]_őĸ�_ķ�_-|1_bm]�|bl;ĸ�Ѵķ�Ѵ;m]|_�-|�_-|1_bm]ĸ��ķ��oѴh��oѴ�l;�-|�_-|1_bm]ĸ�]ķ�]uo�|_ĺ�
!-m7ol�;==;1|vĹ�rķ�ror�Ѵ-|bomĸ�vķ�vbu;ĸ�7ķ�7-lĺ��o7;Ѵv�bm1Ѵ�7bm]�ou�Ѵ-1hbm]�|_;�|;ul�o=�bm|;u;v|��;u;�1olr-u;7��b|_�|_;�u;=;u;m1;�lo7;Ѵ�|o�7;|;ulbm;�
|_;�vb]mb=b1-m1;�o=�|_;�;==;1|�|;v|;7ĺ�"b]mb=b1-m|�rŊ�-Ѵ�;v�-u;�_b]_Ѵb]_|;7�bm�0oѴ7ĺ

$���� �ƐՊ Ő�om|bm�;7ő
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r;v|b1b7;v� _-|1_;7� Ѵ-|;uķ� -|� vl-ѴѴ;u� vb�;ķ� -m7� |_;� _-|1_Ѵbm]� ]u;��
vѴo�;u�7�ubm]�|_;�=buv|�ƐƓ�7-�v�-=|;u�_-|1_bm]ĺ

$_;� u;vromv;v� �;� o0v;u�;7� bm� u;-1|bom� |o� |_;� _;u0b1b7;�
"Ŋl;|oѴ-1_Ѵou�1om=bul�ru;�bo�v�=bm7bm]v�bm��;u;�ŝv�=uo]�ŐPelophylax 
pereziő�-m7��;0u-=bv_�ŐDario rerioő�;l0u�ov�Ő �bm|-m;buo�;|�-Ѵĺķ�ƑƏƐƕķ�
ƑƏƐѶőĺ�"Ŋl;|oѴ-1_Ѵou�bv�-�1_Ѵouo-1;|-lb7;�-m7�|-u];|v�0bov�m|_;vbv�
o=� =-||��-1b7� Ő	;�ou;m�o�;|�-Ѵĺķ�ƑƏƏƐőķ� |_�v� bm_b0b|bm]�lb|ovbv�-m7�
1;ѴѴ�7b�bvbom�Ő �bm|-m;buo�;|�-Ѵĺķ�ƑƏƐƕőĺ��m�=bv_ķ�b|�1-m�bm|;u=;u;��b|_�
v|;uob7o];m;vbv�-m7�blr-bu�0bo1_;lb1-Ѵ�r-|_�-�v�bm�oѴ�;7�bm�m;�-
uo|u-mvlbvvbom� -m7�;m;u]��ruo7�1|bom� Ő �bm|-m;buo�;|� -Ѵĺķ� ƑƏƐƕőĺ�
$_;�blr-bul;m|�o=�ruo1;vv;v�bm�oѴ�;7�bm�1;ѴѴ�7b�bvbomķ�-m7�;m;u]��
ruo7�1|bom�1o�Ѵ7�|_;u;=ou;�0;�u;vromvb0Ѵ;�=ou�|_;�;==;1|v��;�o0-
v;u�;7ĺ� �bm|-m;buo�;|�-Ѵĺ� ŐƑƏƐƕő� v�]];v|;7� |_-|�7;Ѵ-�v� bm�_-|1_-
bm]� |bl;�l-��0;� 1-�v;7�0��7bv=�m1|bom�o=� |_;�_-|1_bm]�_oulom;�
1_oubom-v;ĺ

$_;� u;vromv;v� �;� o0v;u�;7� bm� u;-1|bom� |o� 7b-�bmom� -Ѵvo� 1om-
=bul�ru;�bo�v� =bm7bm]v� om� �;0u-=bv_� -m7�l;7-h-� Ő�-o� ;|� -Ѵĺķ� ƑƏƐѶĸ�
Ѵ�mm� ;|� -Ѵĺķ� ƑƏƐѶőĺ� 	b-�bmom� bv� -m� ou]-mor_ovr_-|;� bmv;1|b1b7;�
|_-|� bm_b0b|v�-1;|�Ѵ1_oѴbm;v|;u-v;� Ő�or;ķ�ƐƖƖƖĸ���	�ķ�ƑƏƐƖő�-m7� bv�
|_�v�m;�uo|o�b1�bm�|-u];|�-m7�l-m��mom|-u];|�vr;1b;v�Ő�or;ķ�ƐƖƖƖőĺ�
�|� 1-m� -Ѵvo� Ѵ;-7� |o�lb|o1_om7ub-Ѵ� 7�v=�m1|bom� -m7� -==;1|� o�b7-|b�;�
u;vrbu-|bom�-m7��$��v�m|_;vbvķ��_b1_�1o�Ѵ7�;�rѴ-bm�|_;�o0v;u�;7�u;-
7�1|bom�bm�7;�;Ѵorl;m|-Ѵ�u-|;�Ő�-o�;|�-Ѵĺķ�ƑƏƐѶĸ��-u-lbŊ�o_-f;ub�ş�
�07oѴѴ-_bķ�ƑƏƐƒőĺ

!;7�1;7�;l0u�o�-m7� Ѵ-u�-Ѵ� 7;�;Ѵorl;m|� u-|;� -u;�;�r;1|;7� |o�
-==;1|ķ� bm� |_;� �bѴ7ķ� |blbm]� -m7� vb�;� -|� ;l;u];m1;� =uol� |_;� ]u-�;Ѵ�
0;7ĺ� �-u�-;� |_-|� ;l;u];� ;-uѴ�� -m7� -|� -� Ѵ-u];� vb�;� |�rb1-ѴѴ�� _-�;� -�
1olr;|b|b�;�-7�-m|-];��_;m�;v|-0Ѵbv_bm]�-m7�7;=;m7bm]�-� =;;7bm]�
|;uub|ou�� -m7� v�==;u� Ѵ;vv� =uol��-ubo�v� vo�u1;v� o=�lou|-Ѵb|�� Ő�bm�l�
ş� Ѵ;lbm]ķ� ƑƏƏƏĸ� �oo7� ;|� -Ѵĺķ� ƑƏƏƐĸ� "ho]Ѵ�m7� ;|� -Ѵĺķ� ƑƏƐƐőĺ� $_;�
o0v;u�;7� ;==;1|v� o=� |_;� v�0Ѵ;|_-Ѵ� 1om1;m|u-|bom� o=� r;v|b1b7;v� -u;�
|_;u;=ou;�Ѵbh;Ѵ��|o�u;7�1;�=b|m;vvĺ

�u;�bo�v�v|�7b;v�om�"Ŋl;|oѴ-1_Ѵou�-m7�7b-�bmom�Ő�-o�;|�-Ѵĺķ�ƑƏƐѶĸ�
Ѵ�mm� ;|� -Ѵĺķ� ƑƏƐѶĸ�  �bm|-m;buo� ;|� -Ѵĺķ� ƑƏƐƕő� �;u;� 1-uub;7� o�|� -|�
_b]_;u�1om1;m|u-|bomv� |_-m��;��v;7�_;u;ķ� -m7��;�;�;m� =o�m7�vb]-
mb=b1-m|� |o�b1b|�� -|� 1om1;m|u-|bomv� 0;Ѵo�� |_;� ��Ŋ� "ĺ� $_bv� 1o�Ѵ7�
0;�7�;�|o�|�o�u;-vomvĺ�buv|ķ�lomb|oubm]�Ѵ-u];�m�l0;uv�o=�;l0u�ov�
bm7b�b7�-ѴѴ�� ruo�b7;v� |_;� m;1;vv-u�� v|-|bv|b1-Ѵ� ro�;u� |o� 7;|;1|� ;=-
=;1|v�;�;m�b=�|_;��-u;�vl-ѴѴĺ�";1om7ķ��b|_�o�u�;�r;ubl;m|-Ѵ�0u;;7-
bm]��;� 1o�Ѵ7� 1om|uoѴ� v|-|bv|b1-ѴѴ�� =ou� r-u;m|-Ѵ� ;==;1|v� -m7� |_;u;0��
=�u|_;u� bm1u;-v;�|_;�v|-|bv|b1-Ѵ�ro�;u�=ou�|o�b1b|��|;v|bm]ĺ��-ut�;v�
7-���m_-�;|�-Ѵĺ�ŐƑƏƐƖő��v;7�-�vblbѴ-u�-rruo-1_�-m7�1o�Ѵ7��m�;bѴ�vb]-
mb=b1-m|�|o�b1b|��o=�omѴ��Ƒ�r]�;|_bm�Ѵ;v|u-7boѴ� Ő��Ƒő�om�0uo�m�|uo�|�
;l0u�ov�7;vrb|;��;u��vl-ѴѴ�;==;1|�vb�;vĺ�$_bu7ķ�;l0u�ov�-u;�hmo�m�
|o�0;�lou;�v�v1;r|b0Ѵ;�|o�1_;lb1-Ѵ�roѴѴ�|-m|v�|_-m�f��;mbѴ;v�ou�-7�Ѵ|�
v|-];v�Ő�o_-ll;7ķ�ƑƏƐƒőķ��_b1_�bv�om;�o=�|_;�u;-vomv��_���;0u-=-
bv_� ;l0u�ov� _-�;� 0;1ol;� -m� blrou|-m|� lo7;Ѵ� bm� ;1o|o�b1oѴo]��
Ő���	ķ�ƑƏƐƒőĺ

 ��&!� �ƑՊ�==;1|v�o=�;�rov�u;�|o�
|�o�1om1;m|u-|bomv�o=�"Ŋl;|oѴ-1_Ѵou�-m7�
7b-�bmom�om�Ő�ő�_-|1_bm]�|bl;ķ�Ő�ő�Ѵ;m]|_�
-|�_-|1_bm]�-m7�Ő�ő�Ѵ-u�-Ѵ�]uo�|_�7�ubm]�
ƐƓ�7-�v�-=|;u�_-|1_bm]ĺ��Ѵo|�v_o�v�l;-mv�
0-v;7�om�=-lbѴ��l;-mv�-m7�ƖƔѷ���ĺ�";;�
$-0Ѵ;�Ɛ�=ou�v|-|bv|b1v
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Legend:

DH: Diazinon 26.98 ng/L

DL: Diazinon 11.2 ng/L

SMH: S-Metolachlor 252 ng/L

SML: S-Metolachlor 65 ng/L 

C: Control, standardized water

Treatment

(a)

(c)

(b)
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$_;� ror�Ѵ-|bomv� �;� v-lrѴ;7� 7b==;u� bm� �-ubo�v� _-0b|-|� 1_-u-
-1|;ubv|b1v� -m7� v_o�� vb]mb=b1-m|� ];m;|b1� 7b==;u;m|b-|bom� Ő"|;Ѵh;mv�
;|� -Ѵĺķ� ƑƏƐƑőĺ� �7�Ѵ|v� o=� |_;v;� ror�Ѵ-|bomv� 7b==;u� bm� lour_ol;|u��
Ő"|;Ѵh;mv�;|� -Ѵĺķ�ƑƏƐƑőķ� -m7�;]]v�-m7� Ѵ-u�-;�7b==;u� bm� |_;bu� u;-1|bom�
|o��-|;uŊ0oum�r-|_o];m�1�;v�Ő�olrbmb�;|�-Ѵĺķ�ƑƏƐƒőĺ��o�;�;uķ�|_;��
7o�mo|�v;;l�|o�7b==;u�bm�|_;bu�u;-1|bom�|o�blrou|-m|�lb1uoroѴѴ�|-m|vĺ�
);�7b7�mo|�=bm7�-m��ror�Ѵ-|bom�7b==;u;m1;�bm�u;-1|bom�|o�|_;�r;v|b-
1b7;v�Őbĺ;ĺ�;�×�r�bm|;u-1|bomv�bm�o�u�lo7;Ѵvőķ�-m7��-ut�;v�7-���m_-�
;|�-Ѵĺ�ŐƑƏƐƖő�1o�Ѵ7�mo|�=bm7�-m��ror�Ѵ-|bom�7b==;u;m1;v�bm�|_;�u;-1|bom�
|o���Ƒĺ�$_bv� 1o�Ѵ7�0;�7�;� |o� Ő-ő� _b]_� v;mvb|b�b|�� |o� 1om1;m|u-|bomv�
0;Ѵo�� |_;� Ѵo�;v|� 1om1;m|u-|bomv� bm� |_;� v|�7�� -u;-� Őbĺ;ĺ� �-ub-|bom�
-lom]� ror�Ѵ-|bomv� bm� |_;� 1om1;m|u-|bom� o=� |_;� roѴѴ�|-m|v� _-v� mo�
vb]mb=b1-m|�;==;1|v�0;1-�v;�-ѴѴ�1om1;m|u-|bomv� bm7�1;�v;Ѵ;1|bomőķ� Ő0ő�
bmv�==b1b;m|� ];m;|b1� �-ub-|bom� 0;|�;;m� ror�Ѵ-|bomv� -|� Ѵo1b� |_-|� -u;�
blrou|-m|�=ou�|oѴ;u-m1;�-]-bmv|�|_;v;�1_;lb1-Ѵ�v|u;vvouv�ou�Ő1ő�rov-
vb0Ѵ;� v|-];Ŋvr;1b=b1� ror�Ѵ-|bom� ;==;1|vķ� |_-|� bv� |_;� rovvb0bѴb|�� |_-|�
ror�Ѵ-|bom�;==;1|v�1-m�omѴ��0;�v;;m�-|�1;u|-bm�Ѵb=;Ŋ_bv|ou��v|-];vĺ��m�
l;7-h-ķ�=ou�;�-lrѴ;ķ�Ѵ-u�-;�-m7�;l0u�ov�u;-1|�7b==;u;m|Ѵ��|o�;�ro-
v�u;�|o�7b-�bmom�Ő�-ll�;|�-Ѵĺķ�ƑƏƏƐőĺ

$_;�l-Ѵ;v� �v;7� bm� |_bv� v|�7�� �-ub;7� bm� |_;bu� ];m;|b1� t�-Ѵb|�� -v�
u;�;-Ѵ;7� 0�� |_;� vb]mb=b1-m|� vbu;� ;==;1|v� om� ;l0u�ov� r;u=oul-m1;ĺ�
"ol;�l-Ѵ;v� �;u;� o=� _b]_;u� ];m;|b1� t�-Ѵb|�� |_-m� o|_;uvķ� 1om=bul-
bm]�ru;�bo�v�o0v;u�-|bomv� bm�o|_;u�0uo�m�|uo�|�ror�Ѵ-|bomv��b|_bm�
"�b|�;uѴ-m7� Ő�-1o0� ;|� -Ѵĺķ� ƑƏƐƏĸ�);7;hbm7� ;|� -Ѵĺķ� ƑƏƏѶőĺ��o�;�;uķ�
|_;�r-|;um-Ѵ�vb0�]uo�rv�7b7�mo|��-u��bm�|_;bu�u;vromv;�|o�|_;�v|u;vv-
ouvķ�|_-|�bv��;�7b7�mo|�=bm7�vb]mb=b1-m|�-77b|b�;�];m;|b1��-ub-m1;�=ou�
|oѴ;u-m1;� |o�;b|_;u�"Ŋl;|oѴ-1_Ѵou�ou�7b-�bmomĺ�$_bv�hbm7�o=�];m;|b1�
�-ub-m1;��o�Ѵ7�0;�u;t�bu;7�=ou�ror�Ѵ-|bomv�|o�;�oѴ�;�bm�u;-1|bom�|o�
|_;v;�r;v|b1b7;vĺ

�� Ѵ-1h� o=� o0v;u�bm]� ];m;|b1� �-ub-m1;� =ou� -� vr;1b=b1� r_;mo|�r;�
1-m� 0;� 7�;� |oķ� =ou� ;�-lrѴ;ķ� bmv�==b1b;m|� v|-|bv|b1-Ѵ� ro�;u� Őbĺ;ĺ� -�
|�r;����;uuouő�ou�|o�-�Ѵ-1h�o=�o�;u-ѴѴ�];m;|b1�7b�;uvb|��bm�|_;�v|�7b;7�

$���� �ƑՊ"�ll-u��o=�Ѵbm;-u�lo7;Ѵv�om�|_;�;==;1|�o=�;]]�|u-b|v�
om�=;l-Ѵ;�bm7b�b7�-Ѵ�u;vromv;�|o�"Ŋl;|oѴ-1_Ѵou�Ő��ş��ő�-m7�7b-�bmom�
Ő��ş�	ő��_;m�1omvb7;ubm]�lou|-Ѵb|��Ő�őķ�Ѵ-u�-Ѵ�Ѵ;m]|_�-|�_-|1_bm]�Ő��
ş��ő�-m7��oѴh��oѴ�l;�-|�_-|1_bm]�Ő	ő

�o;==b1b;m|v �v|bl-|; "ĺ�ĺ | P

Ő�ő��ou|-Ѵb|�Ĺ�"Ŋl;|oѴ-1_Ѵou

�Ő�m|;u1;r|ő ƴƐĺѵƔѵ ƓĺƏƔ ƴƏĺƓƐ ƏĺѵѶ

�]]��oѴ�l; 0.033 0.02 ƐĺƕѶ ƏĺƏѶ

�]]�u;7m;vv ƴƏĺƏƔƒ 0.04 ƴƐĺƓƏ ƏĺƐƕ

�]]��;ѴѴo�m;vv 0.010 ƏĺƏƕ ƏĺƐƔ ƏĺѶѶ

Ő�ő��;m]|_�-|�_-|1_bm]Ĺ�"Ŋl;|oѴ-1_Ѵou

�Ő�m|;u1;r|ő 0.024 ƏĺƏѵ Əĺƒƕ ƏĺƕƐ

�]]��oѴ�l; ƴƏĺƏƏƑ 0.00 ƴƕĺƕƓ <ƏĺƏƏƐ
�]]�u;7m;vv 0.000 0.00 ƴƏĺѶƏ 0.43

�]]��;ѴѴo�m;vv ƴƏĺƏƏƐ 0.00 ƴƐĺƒƓ 0.19

Ő�ő��;m]|_�-|�_-|1_bm]Ĺ�7b-�bmom

�Ő�m|;u1;r|ő ƏĺƏѶƕ 0.09 1.00 0.32

�]]��oѴ�l; ƴƏĺƏƏƒ 0.00 ƴƕĺƑƑ <ƏĺƏƏƐ
�]]�u;7m;vv 0.000 0.00 ƴƏĺƒѵ ƏĺƕƑ

�]]��;ѴѴo�m;vv ƴƏĺƏƏƑ 0.00 ƴƐĺƔƖ 0.12

Ő	ő�+oѴh��oѴ�l;�-|�_-|1_bm]Ĺ�7b-�bmom

�Ő�m|;u1;r|ő ƴƐĺѵƒƕ ƓĺƕƖ ƴƏĺƒƓ Əĺƕƒ

�]]��oѴ�l; 0.039 0.02 Ɛĺƕƕ ƏĺƏѶ

�]]�u;7m;vv 0.013 0.04 0.29 ƏĺƕѶ

�]]��;ѴѴo�m;vv ƴƏĺƏƓƐ ƏĺƏѶ ƴƏĺƔƒ ƏĺѵƏ

Note: �o7;Ѵv�F�|;v|v�Ődf =-Ѵ�-�v�ƔƔőĹ��ő�r2 =�ƏĺƏƒķ�F =�ƐĺƔķ�p =�ĺƑƐķ�
�ő�r2 =�ƏĺƔƕķ�F =�ƑѵĺƔķ�p�<�ĺƏƏƐķ��ő�r2 =�ƏĺƔƓķ�F =�Ƒƒĺƒķ�p�<�ĺƏƏƐ�	ő�
r2 = <ƏĺƏƐķ�F =�ƐĺƐķ�p =�ĺƒƔĺ�;l-Ѵ;�bm7b�b7�-Ѵ�u;vromv;�_-v�0;;m�
;�|u-1|;7�=uol�|_;�1o;==b1b;m|v�;v|bl-|;v�o=�|_;�lb�;7Ŋ;==;1|v�lo7;Ѵv�
1om|-bmbm]�|_;�bm|;u-1|bom�|;ul�;�×�7�Őv;;�$-0Ѵ;�Ɛőĺ�"b]mb=b1-m|�rŊ�-Ѵ�;v�
-u;�_b]_Ѵb]_|;7�bm�0oѴ7ĺ

 ��&!� �ƒՊ!;Ѵ-|bomv_br�0;|�;;m�;]]�
�oѴ�l;�-m7�;==;1|v�o=�"Ŋl;|oѴ-1_Ѵou�
Ő�ş�ő�ou�7b-�bmom�Ő�ş	ő�om�Ѵ-u�-Ѵ�Ѵ;m]|_�
-|�_-|1_bm]ĺ��m�r-m;Ѵv���-m7��ķ�|ub-m]Ѵ;v�
v_o��|u;-|l;m|�;==;1|�=ou�;-1_�7-lķ�
|_-|�bv�zŊ1o;==b1b;m|v�;�|u-1|;7�=uol�|_;�
Ѵbm;-u�lb�;7�;==;1|�lo7;Ѵ�1om|-bmbm]�
|_;�bm|;u-1|bom�|;ul�;�×�7�Őv;;�$-0Ѵ;�Ɛőĺ�
�-m;Ѵv���-m7�	�v_o��|_;�u;Ѵ-|bomv_br�
0;|�;;m�l;-m�_-|1_Ѵbm]ŝv�Ѵ;m]|_�r;u�7-l�
-m7�;]]��oѴ�l;��_;m�;�rov;7�|o�|_;�
1om|uoѴ�Ő7-v_;7�Ѵbm;�-m7�or;m�1bu1Ѵ;vő�ou�
|_;�r;v|b1b7;�ŐvoѴb7�Ѵbm;�-m7�=bѴѴ;7�1bu1Ѵ;vőĺ�
�bm;-u�u;]u;vvbomv�-u;�7u-�m��b|_�ƖƔѷ�
1om=b7;m1;�bm|;u�-Ѵĺ�";;�$-0Ѵ;�Ƒ�=ou�
v|-|bv|b1v
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ror�Ѵ-|bomvĺ�)b|_�u;]-u7�|o�|_;�=buv|�rovvb0bѴb|�ķ��;�v-lrѴ;7�-�Ѵ-u];�
m�l0;u� o=� 0u;;7;uv� Őn =� ƐƑƏő� -m7� u-bv;7�ƑķƒѵƏ�o=� |_;bu� o==vrubm]�
vbm]Ѵ�� bm�-�v;|Ŋ�r�|_-|��-v�ru;�bo�vѴ��v_o�m�|o�u;�;-Ѵ�vl-ѴѴ�;==;1|�
vb�;v� bm� 0uo�m� |uo�|� Ő�Ѵ-uh� ;|� -Ѵĺķ� ƑƏƐƒķ� ƑƏƐѵĸ��-ut�;v� 7-���m_-�
;|�-Ѵĺķ�ƑƏƐƖőĺ�);�1o�Ѵ7�|_;m�7;|;1|�vl-ѴѴ�|u;-|l;m|�;==;1|v�om�o|_;u�
|u-b|v� Ő;ĺ]ĺ�-�~Ƒѷ�|u;-|l;m|�;==;1|�om�Ѵ-u�-Ѵ� Ѵ;m]|_őĺ���|�r;����;uuou�
bv� |_;u;=ou;� �mѴbh;Ѵ�ĺ�)b|_� u;]-u7� |o� |_;� v;1om7� rovvb0bѴb|�ķ� |_;u;�
bv�l�1_� ];m;|b1� 7b�;uvb|���b|_bm� -m7� 0;|�;;m� |_;� ror�Ѵ-|bomv��;�
v-lrѴ;7�Ő"|;Ѵh;mv�;|�-Ѵĺķ�ƑƏƐƑő�-m7�mo�;�b7;m1;�=ou� bm0u;;7bm]�7;-
ru;vvbom�-v�|;v|;7�bm�ror�Ѵ-|bom�1uovv;v�Ő�Ѵ-uh�;|�-Ѵĺķ�ƑƏƐƒĸ�"|;Ѵh;mv�
;|�-Ѵĺķ�ƑƏƐƓőĺ��ou;o�;uķ��;�v-lrѴ;7�l-Ѵ;v� |_-|�v_o�;7�vb]mb=b1-m|�
V�� =ou�lov|� o=� |_;� |u-b|v� o0v;u�;7ĺ� $_bv� v�]];v|v� |_-|� |_;u;� bv� mo�
vb]mb=b1-m|�Ѵ-1h�o=�o�;u-ѴѴ�];m;|b1�7b�;uvb|��bm�o�u�v|�7��ror�Ѵ-|bomvĺ

$_;�o0v;u�;7� Ѵ-1h�o=�];m;|b1��-ub-|bom� bm�r;v|b1b7;�|oѴ;u-m1;� bv�
|_;u;=ou;� Ѵbh;Ѵ��7�;�|o� u;7�1;7�-ѴѴ;Ѵb1�7b�;uvb|��-|� Ѵo1b� |_-|�-u;� bl-
rou|-m|�=ou�|_;�7;�;Ѵorl;m|�o=�v�1_�|oѴ;u-m1;vĺ��;m;|b1��-ub-m1;�-|�
|_;v;�Ѵo1b�1o�Ѵ7�_-�;�0;;m�7;rѴ;|;7�|_uo�]_�v;Ѵ;1|bom�o�;u�u;1;m|�
];m;u-|bomv�ou�l-��_-�;�m;�;u�0;;m�ru;v;m|�bm�|_;�v|�7b;7�ror�Ѵ--
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Ѵ;1|bom� vbm1;� |_;�l-uh;|� Ѵ-�m1_� o=� |_;� 1om|u-1;r|b�;� rbѴѴķ� 0;1-�v;�
o|_;u�v-Ѵlomb7�ror�Ѵ-|bomv�|_-|��;u;�Ѵ;vv�;�rov;7�|o�|_bv�roѴѴ�|-m|�
v_o�;7�vb]mb=b1-m|�V��=ou�|oѴ;u-m1;�|o���Ƒ�Ő�u-��oѴ-�;|�-Ѵĺķ�ƑƏƐƓőĺ�);�
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Ő|_;�vb]mb=b1-m|�;�×�7�bm|;u-1|bomv�bm�o�u�lo7;Ѵvőĺ�$_;v;�l-|;um-Ѵ�;=-
=;1|v�1o�Ѵ7�mo|�0;�Ѵbmh;7�|o�;]]�1oѴo�uv�|_-|�-u;�bm7b1-|ouv�o=�1-uo|-
;mob7�1om|;m|ķ�0�|�|_;��1o�Ѵ7�0;�ru;7b1|;7�0��;]]�vb�;ĺ��l0u�ov�o=�
Ѵ-u];u�;]]v�;�r;ub;m1;7�-�Ѵ-u];u�u;7�1|bom�bm�vb�;�Őbm�-0voѴ�|;�-m7�
u;Ѵ-|b�;� |;ulvő��_;m� ;�rov;7� |o� |_;� r;v|b1b7;v� |_-m� ;l0u�ov� o=�
vl-ѴѴ;u�;]]vĺ��l0u�ov�o=�Ѵ-u];u�;]]v�_;m1;�u;-1|;7�lou;�v|uom]Ѵ��
|o�|_;�|u;-|l;m|ķ�|_-|� bv�|_;���;u;�lou;�-==;1|;7�0��|_;�bm7�1;7�
v|u;vv� |_-m� ;l0u�ov� bm� vl-ѴѴ� ;]]vĺ� $_bv� =bm7bm]� ]o;v� -]-bmv|� |_;�
];m;u-Ѵ�|u;m7�|_-|�Ѵ-u];u�;]]v�ruo7�1;�Ѵ-u�-;�|_-|�_-�;�-�vb]mb=b1-m|�
-7�-m|-];�o�;u�vl-ѴѴ;u�om;v�Ő�-hh-vl--�;|�-Ѵĺķ�ƑƏƏƐőĺ�);�1-m�o==;u�
|�o�_�ro|_;v;v�|o�ro|;m|b-ѴѴ��;�rѴ-bm�|_;�_b]_;u�v�v1;r|b0bѴb|��o=�

$���� �ƒՊ�-�bl�l�Ѵbh;Ѵb_oo7�;v|bl-|;v�o=��-ub-m1;�1olrom;m|v�=ou�Ő-ő�_-|1_bm]�|bl;ķ�Ő0ő�Ѵ;m]|_�-|�_-|1_bm]ķ�Ő1ő�Ѵ-u�-Ѵ�]uo�|_ķ�Ő7ő��oѴh�v-1�
�oѴ�l;�-|�_-|1_bm]�-m7�Ő;ő��oѴh�1omv�lr|bom�7�ubm]�|_;�=buv|�ƐƓ�7-�v�-=|;u�_-|1_bm]

V$o| VA V	-l VD V�Ѵo1h V�or V!;v h2 IA �(A

Ő�ő��-|1_bm]�|bl;

�om|uoѴ 3.33 ƏĺƐƕ 0.40 <0.01 1.22 ƏĺƏƔ ƐĺѵƑ ƏĺƏƔ <0.0001 ƏĺѵƏ

"Ŋ�;|oѴ-1_Ѵou 3.34 ƏĺѶƒ ƏĺƔƒ ƏĺƓѶ 0.92 <0.01 ƐĺƔѵ ƏĺƑƔ 0.0002 1.32

	b-�bmom 3.32 1.13 0.41 ƏĺƔƏ Əĺƕѵ <0.01 ƐĺƕƓ 0.34 0.0002 ƐĺƔƓ

Ő�ő��;m]|_�-|�_-|1_bm]

�om|uoѴ 0.22 0.02 0.11 0.02 <0.01 0.01 ƏĺƏѶ ƏĺƏƕ 0.0001 ƏĺƖѶ

"Ŋl;|oѴ-1_Ѵou ƏĺƐѶ 0.03 ƏĺƏѵ ƏĺƏƕ 0.01 <0.01 ƏĺƏѶ 0.14 0.0002 1.33

	b-�bmom 0.20 <0.01 0.04 0.13 0.01 0.01 0.10 <0.01 <0.0001 <0.01

Ő�ő��uo�|_

�om|uoѴ ƏĺƐƔ 0.03 0.01 <0.01 <0.01 <0.01 0.13 ƏĺƐѶ ƏĺƏƏѵƒ ƕĺƖƔ

"Ŋl;|oѴ-1_Ѵou 0.13 <0.01 <0.01 0.04 <0.01 <0.01 0.11 <0.01 <0.0001 <0.01

	b-�bmom ƏĺƐѵ 0.02 0.01 0.01 <0.01 <0.01 0.14 ƏĺƐѵ ƏĺƏƏѵƐ ƕĺѶƑ

Ő	ő�+oѴh�v-1��oѴ�l;�-|�_-|1_bm]

�om|uoѴ 132.14 <0.01 Ѷĺƕƒ <0.01 ƐƐĺƔƏ ƐƐĺƏѶ ƐƏƏĺѶƒ <0.01 <0.0001 <0.01

"Ŋl;|oѴ-1_Ѵou ƐƒƓĺƏѵ <0.01 ƐѵĺѵƏ <0.01 ƐƐĺƑƔ ƕĺƑƖ ƖѶĺƖƑ <0.01 <0.0001 <0.01

	b-�bmom ƐƒƔĺƏƖ ƑѵĺƏƔ 13.13 ƕĺƑƏ ƐƑĺƐƕ ƔĺƖƔ ƖƔĺƔƒ 0.19 ƏĺƏƐƓƕ 12.13

Ő�ő�+oѴh�1omv�lr|bom

�om|uoѴ ƖƔĺƕѵ <0.01 ƕĺƖƏ <0.01 ƐƐĺƐƔ ƖĺѶƔ ѵѵĺѶƕ <0.01 <0.0001 <0.01

"Ŋl;|oѴ-1_Ѵou ƖѵĺƕƓ <0.01 ƐѶĺƔƕ ƐƏĺƔƖ 3.11 2.99 ѵƖĺƓƑ <0.01 <0.0001 <0.01

	b-�bmom ѶƕĺƔƔ ƐƑĺƐѶ ƕĺƓѵ ƖĺƖѶ ƑĺƔƐ 2.21 ѵƖĺѶƑ 0.14 0.0431 ƑƏĺƕƔ

Note: �-v;7�om�|_;v;�;v|bl-|;vķ�m-uuo�Ŋv;mv;�_;ub|-0bѴb|��Őh2őķ�l;-mŊv1-Ѵ;7�-77b|b�;�];m;|b1��-ub-m1;�ŐIAő�-m7�1o;==b1b;m|v�o=�-77b|b�;�];m;|b1��-ub-|bom�
Ő�(�ő��;u;�1-Ѵ1�Ѵ-|;7�=ou�;-1_�o=�|�r;�o=�;�rov�u;ĺ
�00u;�b-|bomvĹ�V�ķ�-77b|b�;�];m;|b1ĸ�V�Ѵo1hĹ�0Ѵo1hĸ�VDķ�7olbm-m1;ĸ�VDamķ�l-|;um-Ѵĸ�V�orĹ�ror�Ѵ-|bomĸ�V!;vķ�u;vb7�-Ѵĸ�V$o|ķ�|o|-Ѵ��-ub-m1;ĺ
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1om|;m|ĺ��;1-�v;�|_;��-Ѵvo�;v|-0Ѵbv_;7�|_-|�;]]v�1oѴo�uv�-u;��v;=�Ѵ�
bm7b1-|ouv�o=�1-uo|;mob7�1om|;m|�bm�0uo�m�|uo�|ķ��;�1o�Ѵ7��v;�|_;l�
-v�ruo���=ou�1-uo|;mob7�1om|;m|ĺ�);�=o�m7�mo�Ѵbmh�0;|�;;m�;]]�1o-
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