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|o� -Ѵ|b|�7;� Ő;ĺ]ĺ� ";;0-1_;u� ;|� -Ѵĺķ� 2012ĸ� �u-[-࢒ ;|� -Ѵĺķ� 2015ĸ� �u-[-࢒
;|�-Ѵĺķ�ƑƏƐѶőĺ�
ou�;�-lrѴ;ķ�_�ro�b1�;m�buoml;m|v�-|��;u��_b]_�-Ѵ|bŊ
|�7;v�Ő>ƒƏƏƏՓlՓ-ĺvĺѴĺő�-u;�hmo�m�|o�bm1u;-v;�|_;�ruo7�1|bom�o=�u;-1Ŋ
|b�;�o��];m�vr;1b;v�-m7�|ub]];u�1;ѴѴ�o�b7-|b�;�v|u;vv�u;-1|bomv�Ő�-�u�
;|�-Ѵĺķ�2021őķ��_b1_�bm7�1;v�_b]_;u�-1|b�b|��u-|;v�o=�-m|bo�b7-m|�l;1_Ŋ
-mbvlv�|o�0�==;u� u;-1|b�;�o��];m�vr;1b;v�-m7�ru;�;m|�1;ѴѴ�7-l-];�
Ő,-lo1h��;|�-Ѵĺķ�ƑƏƏѶőĺ�	;vrb|;�|_;v;�bm7b1-|bomv�o=�l;|-0oѴb1�v|u;vv�
bm�_b]_�-Ѵ|b|�7;ķ�b|�bv�v|bѴѴ��m1Ѵ;-u�b=�|_bv�bv�u;=Ѵ;1|;7�bm�Ѵo�;u�Ѵb�-u7�v�uŊ
�b�-Ѵķ��_b1_�bv�-�1olrѴ;��t�;v|bom�7�;�|o�l-m��o|_;u�1om=o�m7bm]�
ru;vv�u;v�Ő;ĺ]ĺ�ru;7-|bom�ru;vv�u;ő�Ő�-u|झm�ş��ॕr;�ķ�1996őĺ

!;]-u7Ѵ;vv� o=� -mbl-Ѵvŝ� |_;ul-Ѵ� u;]bl;ķ� |_;ou�� v�]];v|v� |_-|�
_b]_;u� -Ѵ|b|�7;v� Ѵ;-7� |o� -� v_b=|� |o�-u7v� -� vѴo�;u� Ѵb=;Ŋ�_bv|ou�� v|u-|Ŋ
;]�� Őu;�b;�;7� bm��-boѴo�ş��0;voķ�2017őķ��_b1_� bv�o=|;m�-||ub0�|;7�
|o�Ѵom];u�7;�;Ѵorl;m|-Ѵ�r;ubo7vķ�_b]_;u�0o7��l-vv�-m7�Ѵom];u�Ѵb=;vŊ
r-m�Ő�o�Ѵ;�;|�-Ѵĺķ�2016ĸ�);v|;um�ş�"v;l-h�Ѵ-ķ�ƐƖѶƑőĺ��m�buoml;m|-Ѵ�
=-1|ouv� v;;l�|o�0;� |_;�l-bm�7ub�;uv�o=� |_bv� |u;m7ķ�m-l;Ѵ�� |_;ul-Ѵ�
-lrѴb|�7;ķ� Ѵo�� |;lr;u-|�u;vķ� v_ou|;u� -1|b�b|�� v;-vomvķ� Ѵo�;u� =oo7�
-�-bѴ-0bѴb|�ķ� Ѵo�;u� 1Ѵbl-|;� ru;7b1|-0bѴb|�� -m7� Ѵo�;u� ru;7-|bom� ubvh�
Ő�-boѴo�ş��0;voķ�2017ĸ�"-m7;u1o1h�;|�-Ѵĺķ�2005ĸ�$�u0bѴѴ�;|�-Ѵĺķ�2011; 
0�|�v;;�";-uvķ�2005őĺ�
ou�vt�-l-|;vķ�mo�1Ѵ;-u� |u;m7v� bm�-];�v|u�1Ŋ
|�u;� _-�;� 0;;m� =o�m7� -vvo1b-|;7� �b|_� -Ѵ|b|�7;� Ő�-0;�-vŊ��-u|;v�
;|�-Ѵĺķ�ƑƏƐѶőĺ��m|;u;v|bm]Ѵ�ķ�|�o�u;1;m|�v|�7b;v�bm�oѴ�bm]�-];�v|u�1|�u;�
7-|-� =uol�-Ѵ|b|�7bm-Ѵ� ]u-7b;m|v�_-�;� =o�m7� v_ou|;u� Ѵb=;vr-m� bm�l;Ŋ
7b�l�-Ѵ|b|�7;v�1olr-ubm]��b|_�|_;�;�|u;l;v�o=�|_;�v|�7b;7�]u-7b;m|�
Ő�Ѵ|�mdwdh�;|�-Ѵĺķ�2022ĸ��ol-v�;|�-Ѵĺķ�2020őĺ��-m��o=�|_;v;�1om|u-v|Ŋ
bm]�u;v�Ѵ|v�_b]_Ѵb]_|�o�u�Ѵblb|;7��m7;uv|-m7bm]�-0o�|�vr;1b;v�-7-rŊ
|-|bomv�|o�|_;v;�;�|u;l;�;m�buoml;m|vĺ

�mo|_;u��b7;Ѵ���v;7�0bol-uh;u�o=�o�b7-|b�;� v|u;vv� bv� |_;� |;ѴoŊ
l;u;�Ѵ;m]|_�o=�vol-|b1�1;ѴѴvķ��_b1_�bv�mo|�omѴ��-==;1|;7�0��v|u;vvouv�
v�1_�-v�&(ķ�bll�m;�1_-ѴѴ;m];v�-m7�|_;ul-Ѵ�v|u;vv�Ő�r;Ѵ�;|�-Ѵĺķ�2004; 

ub;v;m�;|�-Ѵĺķ�2022ĸ�!o1_;||;�ş��u-v_ķ�2010ő�0�|�-Ѵvo�0��-];�Ő)_b|Ŋ
|;lou;� ;|� -Ѵĺķ�2019őĺ� �m� Ѵb�-u7vķ� v|�7b;v� �vbm]� |;Ѵol;u;� Ѵ;m]|_v� -u;�
v1-u1;�-m7�1om�;u];�|o�-�1olrѴ;��-vvo1b-|bom�o=�|;Ѵol;u;�vb�;��b|_�
-Ѵ|b|�7;� �_;u;� 7;vrb|;� |_;� _b]_;u� ro|;m|b-Ѵ� =ou� u;-1|b�;� o�b7-|b�;�
v|u;vvķ� |_;�-vvo1b-|bom�0;|�;;m� |;Ѵol;u;�vb�;�-m7�-Ѵ|b|�7;��-v�;bŊ
|_;u�mo|�;�b7;m|�Ő��uu-1o�;|�-Ѵĺķ�2020ő�ou�;�;m�rovb|b�;�Ő
b|�r-|ub1h�
;|�-Ѵĺķ�2021őĺ
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ՊՍՊ |ՊƒSERÉN et al.

�m�|_bv�v|�7�ķ��;�=o1�v;7�om�|_;�Ѵb=;Ŋ�_bv|ou��-m7�;1or_�vboѴo]b1-Ѵ�
u;vromv;v�|o�-Ѵ|b|�7;� bm�-� Ѵb�-u7�vr;1b;vķ�Gallotia galloti� Ő
b]�u; 1aőĺ�
$_bv�vr;1b;v� bv�;m7;lb1�|o�|_;� bvѴ-m7v�o=��-��-Ѵl-�-m7�$;m;ub=;ķ� bm�
|_;��-1-uom;vb-m� -u1_br;Ѵ-]o�o=� |_;��-m-u�� �vѴ-m7vĺ��m�$;m;ub=;ķ�
|_bv�vr;1b;v�bm_-0b|v�-��b7;�u-m];�o=�-Ѵ|b|�7;vķ�=uol�v;-�Ѵ;�;Ѵ��r�|o�
|_;�v�llb|�o=�|_;�$;b7;��oѴ1-mo�-|�ƒƕƐѶՓl�-ĺvĺѴķ�;�r;ub;m1bm]�|_bv�;�Ŋ
|u;l;�-Ѵ|b|�7bm-Ѵ�]u-7b;m|��b|_bm�-rruo�bl-|;Ѵ��ƒƏՓhl�Ő
b]�u; 1b,cőĺ�
$_;�bvѴ-m7�v;||bm]�ruo�b7;v�-7�-m|-];v�=ou�v|�7�bm]�;m�buoml;m|-Ѵ�
-7-r|-|bomķ�0;1-�v;�b|�u;7�1;v�1olrѴ;�b|��o=�;m�buoml;m|-Ѵ�1om7bŊ
|bomv�-m7�7�;�|o�Ѵo�;u�bm|;uvr;1b=b1�1olr;|b|bom�Ő�bl࣐m;�Ŋ�!o0Ѵ;v�ş�
de la Riva, 2019őĺ���uu;m|Ѵ�ķ�omѴ��=o�u�vr;1b;v�o=�u;r|bѴ;v�-u;�ru;v;m|�
om�|_bv�bvѴ-m7ķ�mom;�o=��_b1_�u;ru;v;m|v�-�ro|;m|b-Ѵ�1olr;|b|ou�|o�G. 
gallotiķ��_b1_�bv�-Ѵvo�|_;�omѴ��u;r|bѴ;�vr;1b;v�-|�lb7�-m7�_b]_Ŋ�-Ѵ|b|�7;v�
Ő�Ѵ;]�;��;Ѵov�;|�-Ѵĺķ�2002őĺ���r_�Ѵo];o]u-r_b1�v|u�1|�ubm]�0;|�;;m�
|_;� �ou|_� -m7� "o�|_� G. galloti� ror�Ѵ-|bomv� bv� �;ѴѴ� 7o1�l;m|;7�

vbm1;�1Ѵ;-u�r_;mo|�rb1�-m7�];m;|b1�7b==;u;m1;v��;u;�7;v1ub0;7�Ő�bŊ
v1_o==ķ� ƐƖѶƑĸ��uo�m�;|� -Ѵĺķ�2006, 2016ĸ� $_our;�ş�!b1_-u7ķ�2001őĺ�
"bm1;� omѴ�� |_;� vo�|_;um� Ѵbm;-];� u;-1_;v� |_;� _b]_;v|� -Ѵ|b|�7;vķ��;�
=o1�v;7�o�u�v-lrѴbm]�bm�|_;�"o�|_ĺ

$o�-vv;vv�_o��G. galloti�u;vrom7v�|o�-m�;�|u;l;�-Ѵ|b|�7;�]u-7bŊ
;m|ķ��;�1oѴѴ;1|;7�7-|-�om�|_;�-];ķ�|_;ul-Ѵ�-m7�_�7ub1�r_�vboѴo]b1-Ѵ�
|u-b|vķ� -v��;ѴѴ� -v� 0bol-uh;uv� o=�l;|-0oѴb1� -1|b�b|�� -m7� v|u;vv� =uol�
Ѵb�-u7v�Ѵb�bm]�-|�7b==;u;m|�-Ѵ|b|�7;vĺ�);�_�ro|_;vb�;�|_-|�r_�vboѴo]bŊ
1-Ѵ�v|u;vv�-vvo1b-|;7��b|_�u;v|ub1|b�;�;m�buoml;m|-Ѵ�1om7b|bomv�-|�|_;�
;�|u;l;�o=�|_;�-Ѵ|b|�7bm-Ѵ�]u-7b;m|�l-�� blrov;��-ub-0Ѵ;�u;vromv;v�
bm�Ѵb=;Ŋ�_bv|ou��|u-b|v�o=�G. gallotiĺ�);��bѴѴ�|;v|�b=�ror�Ѵ-|bomv�=uol�|_;�
_-uv_;u�_b]_Ŋ�-Ѵ|b|�7;�;m�buoml;m|v��bѴѴĹ�ŐƐő�v_b=|�-];�v|u�1|�u;�Ő�-bŊ
oѴo�ş��0;voķ�2017őĸ�ŐƑő�v;Ѵ;1|�=ou�7b==;u;m|�ru;=;uu;7�0o7��|;lr;u-Ŋ
|�u;v�Ő�;bub�;|�-Ѵĺķ�2013ĸ�"-mmoѴo�;|�-Ѵĺķ�2020őĸ�Őƒő�-7f�v|��-|;u�Ѵovv�
|o�_�lb7b|��1om7b|bomv�Ő_b]_;v|�_�lb7b|��-|�lb7Ŋ�-Ѵ|b|�7;őĸ�ŐƓő�;�_b0b|�


 ��&!� �ƐՊ�Ѵ|b|�7bm-Ѵ�v-lrѴbm]�7;vb]m�|o�v|�7��;1or_�vboѴo]�ķ�l;|-0oѴbvlķ�u;Ѵ-|b�;�|;Ѵol;u;�Ѵ;m]|_�-m7�-];�;v|bl-|bom�|_uo�]_�
vh;Ѵ;|o1_uomoѴo]��bm�-m�bmv�Ѵ-u�Ѵb�-u7ĺ�Ő-ő�$_;�v|�7��vr;1b;vķ�Gallotia gallotiķ�-7�Ѵ|�l-Ѵ;ĺ�Ő0ő��;o]u-r_b1-Ѵ�Ѵo1-|bom�o=�|_;�bvѴ-m7�o=�$;m;ub=;�bm�|_;�
�-m-u���vѴ-m7v�-u1_br;Ѵ-]o�Ő-0o�;ķ�l-r�0��m-|�u-Ѵ;-u|_7-|-ĺ1olőķ��b|_�-�l-]mb=b1-|bom�v_o�bm]�|_;�vr;1b;vŝ�7bv|ub0�|bom�Őbm�|_;�bvѴ-m7v�1oѴo�u;7�
bm�Ѵb]_|�]u;;mőķ�-v��;ѴѴ�-v�|_;�v-lrѴbm]�vb|;v�bm�$;m;ub=;�Ő0;Ѵo�ő��b|_�|_;�=oѴѴo�bm]�Ѵ;];m7Ĺ��$Ō��om;�o=�$;b7;�ŐƒѵƏƏՓlőĸ�$!�Ō��b]_�$;b7;�!;=�]b-�
ŐƑƖƏƏՓlőĸ�$"�Ō��o��$;b7;�!;=�]b-�ŐƑƕƔƏՓlőĸ���Ō��0v;u�-|oubo���-ो-�ŐƑƒƔƏՓlőĸ��$Ō��-v;�o=�$;b7;�ŐƑƒƏƏՓlőĸ��
Ō��ouom-�
ou;v|-Ѵ�ŐƐƖƏƏՓlőĸ�
(�Ō�(bѴѴ-=Ѵou�ŐƐƒƔƏՓlőĸ�"�Ō�"-0bmb|-�ŐѵƏƏՓlőĸ��!Ō��u-m-7bѴѴ-�ŐѵƏƏՓlőĸ��Ō��ouझv�7;��0om-�ŐƐƔƏՓlőĸ���Ō��Ѵ7࣐��-mo�ŐƐƏƏՓlőĺ�)_b|;�v-lrѴbm]�vb|;v�
_-�;�v-lrѴ;�7-|-�=ou�ru;=;uu;7�|;lr;u-|�u;vķ�;�-rou-|b�;��-|;u�Ѵovv�;�r;ubl;m|vķ�ro|;m|b-Ѵ�l;|-0oѴb1�-1|b�b|�ķ�1-|-Ѵ-v;ķ�1-u0om�Ѵķ�u;Ѵ-|b�;�
|;Ѵol;u;�Ѵ;m]|_�-m7�-];ĸ�0Ѵ�;�v-lrѴbm]�vb|;v�omѴ��_-�;�-];�7-|-ĺ�Ő1ő��o1-|bom�o=�v-lrѴbm]�vb|;v�-Ѵom]�-�|oro]u-r_b1�ruo=bѴ;�om�|_;�vo�|_;um�vb7;�
o=�$;m;ub=;�=uol�|_;�v;-�|o�|_;�_b]_;v|�robm|�o=�|_;�bvѴ-m7�Ő=oѴѴo�bm]�|_;�vo�|_;-v|�v-lrѴbm]�7bu;1|bom�o=�|_;�-Ѵ|b|�7bm-Ѵ�|u-mv;1|őĺ
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ƓՊ |ՊՊՍ SERÉN et al.

7b==;u;m1;v� bm� -m|bo�b7-m|� ;m��l;� -1|b�b|�� 7�;� |o� _b]_;u� u;-1|b�;�
o��];m�vr;1b;v�ruo7�1|bom��m7;u�_b]_�&(�Ő࢒-]-u�;|�-Ѵĺķ�ƑƏƐѶőĸ�-m7�
ŐƔő�_-�;�7b==;u;m|�|;Ѵol;u;�Ѵ;m]|_v�7�;�|o�ro|;m|b-Ѵ�v|u;vv�-|�_b]_;u�
-Ѵ|b|�7;v�Ő�-|;vomķ�2016őĺ

ƑՊ |Պ��$�!���"���	���$��	"


�ѴѴ��7;|-bѴ;7�-m7�u;=;u;m1;�l;|_o7v�-u;�-�-bѴ-0Ѵ;�bm��rr;m7b��"Ɛ in 
"�rrou|bm]��m=oul-|bomĺ

ƑĺƐՊ |Պ "-lrѴbm]

"-lrѴ;v�o=�G. galloti�om�$;m;ub=;��;u;�1oѴѴ;1|;7� bm�|�o�=b;Ѵ7�;�r;Ŋ
7b|bomv�_;Ѵ7�bm���Ѵ�ŋ���]�v|�ƑƏƐƕ�-m7�ƑƏƐѶĺ��o|_�v-lrѴbm]�r;ubo7v�
�;u;�1Ѵbl-|b1-ѴѴ���;u��vblbѴ-u�-11ou7bm]�|o�|_;�1Ѵbl-|;�7-|-�o=�$;m;uŊ
b=;�Ő_||rvĹņņ�;-|_�;uvr-�uhĺ1olőĺ�$_;�v-lrѴbm]�v|u-|;]��blrѴ;l;m|;7�
bm�ƑƏƐƕ��-v�-m�-Ѵ|b|�7bm-Ѵ�|u-mv;1|��_;u;��;�1oѴѴ;1|;7�v-lrѴ;v�=ou�
-];� ;v|bl-|bomķ� ;1or_�vboѴo]b1-Ѵ� ;�r;ubl;m|vķ� l;|-0oѴb1� -1|b�b|��
-m7�u;Ѵ-|b�;�|;Ѵol;u;�Ѵ;m]|_��_;u;-v�|_;�ƑƏƐѶ�v-lrѴbm]�1olrubv;7�
u;rѴb1-|;7� -m7� -77b|bom-Ѵ� -Ѵ|b|�7bm-Ѵ� Ѵo1-|bomv� �_;u;� �;� 1oѴѴ;1|;7�
v-lrѴ;v�omѴ��=ou�-];�;v|bl-|bom�Ő
b]�u; 1a, Table 1őĺ�"-lrѴbm]��-v�
r;u=oul;7�-|�-m�-�;u-];�o=�ѵƒƏŊ�l� bm|;u�-Ѵv� =uol�|_;�v;-� Ѵ;�;Ѵ��r�
|o�-m�-Ѵ|b|�7;�o=�-rruo�bl-|;Ѵ��ƒƔƏƏՓlՓ-ĺvĺѴĺ�Ő
b]�u; 1b, Table 1őĺ�);�
1om=bm;7�o�u�v-lrѴbm]�|o�l-Ѵ;v�|o�-�ob7�|_;�;==;1|v�o=�u;ruo7�1|b�;�
1�1Ѵ;�om�;1or_�vboѴo]�ķ��_b1_�-u;�lou;�bm|;mv;�-m7�-v�m1_uomo�v�bm�
=;l-Ѵ;v�7�;�|o��b|;ѴѴo];m;vbv�-m7�ru;]m-m1��Ő;ĺ]ĺ��-uu;|;uoķ�2006őĺ�
$_;�v-lrѴbm]�;==ou|�ruo�b7;7�0;|�;;m�v;�;m�-m7�ƐƖ�Ѵb�-u7v�r;u�ѴoŊ
1-|bom� ŐTable 1őĺ� 
ou� ;-1_� bm7b�b7�-Ѵķ� �;� u;1ou7;7� |_;� vmo�|ŋ��;m|�
Ѵ;m]|_� Ő"(�ő� |o� |_;� m;-u;v|� ƏĺƏƐՓll��b|_� 7b]b|-Ѵ� 1-ѴѴbr;uv� -m7� |_;�
bmb|b-Ѵ�0o7��l-vv�Ő�0ő�|o�|_;�m;-u;v|�ƏĺƏƏƏƐՓ]��b|_�-�7b]b|-Ѵ�v1-Ѵ;�blŊ
l;7b-|;Ѵ��0;=ou;�;�r;ubl;m|-Ѵ�ruo1;7�u;vĺ��=|;u�;�r;ubl;m|vķ��;�
1oѴѴ;1|;7�om;�7b]b|�-m7�0Ѵoo7�v-lrѴ;vĺ

ƑĺƑՊ |Պ "h;Ѵ;|o1_uomoѴo]b1-Ѵ�-m-Ѵ�vbv

$o� -vv;vv� |_;� -];� o=� |_;� v-lrѴ;7�l-Ѵ;vķ��;� -rrѴb;7� -� r_-Ѵ-m];-Ѵ�
vh;Ѵ;|o1_uomoѴo]�� l;|_o7oѴo]�� Ő�ol-v� ;|� -Ѵĺķ� 2016ĸ� ��-ubmo�
;|� -Ѵĺķ�2010őķ� 1Ѵbrrbm]� =uol� ;-1_� bm7b�b7�-Ѵ� |_;� =o�u|_� 7b]b|� o=� om;�
=ou;Ѵbl0ĺ� $_bv� ;m-0Ѵ;7� �v� |o� 7;|;ulbm;� Ѵbm;v� o=� -uu;v|;7� ]uo�|_�
Ő���vő� bm�r;ubov|;-Ѵ�0om;� Ő
b]�u; 2aőĺ�$_;�m�l0;u�o=����vķ��_b1_�
1ouu;vrom7�|o�|_;�m�l0;u�o=��;-uv�Ő�-v|-m;|�;|�-Ѵĺķ�1993ĸ���-ubmo�
;|� -Ѵĺķ� 2020őķ� �-v� 1o�m|;7� 0�� |�o� bm7;r;m7;m|� o0v;u�;uv� Ő�"ķ� ƒ�
|bl;v�-m7�
��ķ�Ƒ�|bl;vőĺ�);�1omvb7;u;7�=ou�-m-Ѵ�v;v�|_;�=bm-Ѵ�v1ou;v�
|_-|��;u;�1om1ou7-m|�ou�|_-|�7b�;u];7�-|�l-�bl�l�ƐՓ�;-u�0;|�;;m�
|_;� |�o� o0v;u�;uv� -m7��_;m� |_bv� 7b�;u];m1;� o11�uu;7ķ� |_;� v1ou;�
=uol�|_;�lov|�;�r;ub;m1;7�o0v;u�;u�Ő
��ő��-v�ru;=;uu;7ĺ�"-lrѴ;v�
�b|_� lou;� |_-m� ƐŊ��;-u� 7b�;u];m1;� 0;|�;;m� 7b==;u;m|� o0v;u�;uvķ�
7�0bo�v�v;1|bomv�7�;� |o�-rr-u;m|�0om;� u;-uu-m];l;m|ķ��;u��1Ѵov;�
���v�ou�|;1_mb1-Ѵ�bvv�;v��;u;�mo|�1omvb7;u;7ĺ�
ou�vol;�v-lrѴ;vķ�|_;�
v;1om7�r_-Ѵ-m��=ou�|_;�v-l;�bm7b�b7�-Ѵ��-v��v;7�b=�-�-bѴ-0Ѵ;ĺ�"bm1;�

�;�_-7�r_-Ѵ-m��v;1|bomv�o=�m;-uѴ��_-|1_;7�G. gallotia�ruo�b7;7�0��|_;�
l�v;�l�1oѴѴ;1|bom�o=��o;mb]ķ��;�1o�Ѵ7�-rrѴ�� |_;�0-1hŊ�1-Ѵ1�Ѵ-|bom�
l;|_o7� Ő�-v|-m;|� ;|� -Ѵĺķ�1993ĸ���-ubmo� ;|� -Ѵĺķ� ƑƏƏѶő� |o� -77� ���v�
1olrѴ;|;Ѵ��u;lo�;7�0��;m7ov|;-Ѵ�u;vour|bom�|o�|_;�-1|�-Ѵ�m�l0;u�
=oul;7�0��|_;�bm7b�b7�-Ѵĺ

ƑĺƒՊ |Պ $_;ulou;]�Ѵ-|bom�;�r;ubl;m|v

��r;ubl;m|v� |o� 7;|;ulbm;� ru;=;uu;7� 0o7�� |;lr;u-|�u;� ŐTpő� �;u;�
r;u=oul;7��b|_�Ѵbm;-u�|_;ul-Ѵ�]u-7b;m|v�=oѴѴo�bm]�|_;�|_;ul-Ѵ�]u-Ŋ
7b;m|�ƐƏՓ_�l;|_o7�7;v1ub0;7�bm��o�b;Ѵ�;|�-Ѵĺ�Ő2021ő�Ő
b]�u; 3aőĺ�$;uŊ
u-ub-��b|_�|_;ul-Ѵ�]u-7b;m|v��;u;�0�bѴ|��b|_��(��or-t�;��-ѴѴv��b|_�
ƐƏƏՓ×ՓƒƏՓ×ՓƓƏՓ1l�-m7�v-m7��vobѴ�=uol�v�uuo�m7bm]�Ѵo1-|bomv��-v��v;7�
-v�v�0v|u-|;�Ő~ƐՓ1l�7;;rő��b|_�mo�v_;Ѵ|;uķ�=oo7�ou��-|;u�ruo�b7;7ĺ���
ƐƔƏՓ)�bm=u-u;7�Ѵ-lr�v�vr;m7;7�-0o�;�om;�;m7�o=�|_;�|;uu-ub-��-v�
�v;7�-v�_;-|�vo�u1;ķ�];m;u-|bm]�-�|_;ul-Ѵ�]u-7b;m|�u-m]bm]�0;|�;;m�
-rruo�bl-|;Ѵ��ƐƖŦ��-m7�ѵѶŦ�ĺ��Ѵo-1-Ѵ�|;lr;u-|�u;�l;-v�u;l;m|v�
�;u;�r;u=oul;7�;�;u��_o�u�=ou�ƐƏ�1omv;1�|b�;�|bl;v�ŐѶĹƏƏŋ�ƐƕĹƏƏķ�
)�"$� |bl;� �om;ő� �vbm]� -� |�r;Ŋ�h� |_;ulo1o�rѴ;������ţ� ƐѶ� Őru;Ŋ
1bvbom�ƏĺƐŦ�ő� bmvb7;�-�ƐĺƔŊ�ll�7b-l;|;u�ruo0;�|o�0;�bmv;u|;7�bm�|_;�
1Ѵo-1-ĺ��b�-u7v�=uol�7b==;u;m|� Ѵo1-Ѵb|b;v��;u;�|;v|;7� bm�u-m7olb�;7�
ou7;u��b|_bm�-�r;ubo7�o=��r�|o�ѵՓ7-�vĺ

ƑĺƓՊ |Պ ��-rou-|b�;��-|;u�Ѵovv�;�r;ubl;m|v

��r;ubl;m|v�o=�;�-rou-|b�;��-|;u� Ѵovv� Ő�)�ő��;u;�r;u=oul;7�|_;�
7-��-=|;u�|_;�ru;=;uu;7�0o7��|;lr;u-|�u;�-vv-�v�Ő
b]�u; 3bőĺ��m�|_;�
bm|;u�;mbm]�mb]_|ķ�;-1_�Ѵb�-u7��-v�rѴ-1;7�bmvb7;�-�1Ѵov;7�1bu1�Ѵ-u�0o��
�b|_�ƐƏՓ1l���-m7�ѵՓ1l�_;b]_|�1om|-bmbm]�vl-ѴѴ��;m|bѴ-|bom�_oѴ;v�-m7�
-� =-Ѵv;�0o||ol�1om|-bmbm]�Ɣ�]u-lv�o=� vbѴb1-�];Ѵĺ� �m7b�b7�-Ѵ�1om|-bmŊ
;uv��;u;�lo�;7�|o�-�Ѵ-u];u�or-t�;�v;-Ѵ;7�1_-l0;u�ŐƓѶՓ×ՓƒѶՓ×ՓƒƏՓ1lő�
�m7;u� 1omv|-m|� _�lb7b|�� 1om7b|bomv� Ő~ƑƔѷő�l-bm|-bm;7��b|_� vbѴb1-�
];Ѵ�Ő=oѴѴo�bm]�|_;�ruo|o1oѴ�o=�
;uu;bu-�;|�-Ѵĺķ�2016őĺ��|�ƕĹƏƏķ�;-1_�bmŊ
7b�b7�-Ѵ�0o���b|_o�|� |_;� =-Ѵv;�0o||ol��-v��;b]_;7��vbm]�-�7b]b|-Ѵ�
0-Ѵ-m1;�Őru;1bvbom�ƏĺƏƏƏƐՓ]ő��b|_�l;-v�u;l;m|v�|-h;m�_o�uѴ��=ou�ƐƑ�
1omv;1�|b�;�_o�uv�ŐƕĹƏƏŋ�ƐѶĹƏƏőĺ

�11�l�Ѵ-|;7��-|;u�Ѵovv�Ő�)�aőķ��_b1_�ruo�b7;v�-�l;-v�u;l;m|�
o=��-|;u�Ѵov|�0��Ѵb�-u7v�|_uo�]_o�|�|_;�;�r;ubl;m|ķ��-v�1-Ѵ1�Ѵ-|;7�
�vbm]�-m� bmb|b-Ѵ�0o7��l-vv�l;-v�u;l;m|�u;1ou7;7�0;=ou;�|_;�v|-u|�
o=� |_;�;�r;ubl;m|� ŐM0ő�-m7��vbm]�_o�uѴ�� u;1ou7v�o=�l-vv� ŐMn,� =buv|�
l;-v�u;l;m|� -|� ѶĹƏƏ� mo|� 1omvb7;u;7őĺ� $_;� -rrѴb;7� =oul�Ѵ-� �-vĹ�
EWLaՓ=ՓŒM0ՓƴՓMn]/M0.

ƑĺƔՊ |Պ�;|-0oѴb1�-1|b�b|��-vv-�v

$o�|;v|�=ou�ro|;m|b-Ѵ�l;|-0oѴb1�-1|b�b|��Ő���őķ��;�1�|�-rruo�bl-|;Ѵ��
ƐƏՓll� Ѵ;m]|_� =uol� =Ѵ-v_� =uo�;m� |-bѴ� |br� |bvv�;� -m7�_olo];mb�;7� b|�
�b|_� -� lou|-u� -m7� Ѵbt�b7� mb|uo];mĺ� $_;� lobv|� _olo];mb�;7� |bvŊ
v�;� �-v� |_;m� �;b]_;7� -m7� ru;r-u;7� =ou� bm1�0-|bomĺ� �m1�0-|bom�
�-v� 1-uub;7� o�|� bm� r-u-ѴѴ;Ѵ� -|� |_u;;� 7b==;u;m|� bm1�0-|ou� 1_-l0;uv�
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ՊՍՊ |ՊƔSERÉN et al.

7�ubm]� ƑƏՓlbm� �b|_� |_u;;� 7b==;u;m|� |;lr;u-|�u;� u;]bl;v� ŐƑƖŦ�ķ�
ƒƒŦ�� -m7� ƒƕŦ�ő� -uo�m7� |_;� l;-m� ru;=;uu;7� 0o7�� |;lr;u-|�u;ķ�
�_b1_� bm� G. galloti� bv� TpՓ=ՓƒƒĺѶƓŦ�� Őv;;� �rr;m7b�� "Ɛķ� $-0Ѵ;� "ƐĺƐőĺ�
$_;��-Ѵ�;v�o=������;u;�;v|bl-|;7�-v� |_;� ��$� u;7�1|bom�1-r-1b|��
Őμ�Փ�2Փl]

ƴƐՓruo|;bmՓ_ƴƐő�=oѴѴo�bm]�|_;�=oul�Ѵ-Ĺ� ��$�u;7�1|bom�1-r-1Ŋ
b|�Փ=ՓŐ��"490Փ×Փ(uՓ×Փ(_Փ×ՓѵƏՓ×ՓƐĺƒƏőņŐ(-Փ×ՓSՓ×ՓtՓ×ՓƐĺƓƑőĸ��_;u;���"490�bv�
|_;�-0vour|bom�vr;1|u�l�o=�|_;�v-lrѴ;�-|�-��-�;Ѵ;m]|_�o=�ƓƖƏՓmlĸ�
(u�bv�|_;�=bm-Ѵ��oѴ�l;�o=�|_;�u;-1|bom�lb�|�u;�Ől�őĸ�(_�bv�|_;��oѴ�l;�

o=�|_;�oub]bm-Ѵ�_olo];m-|;�Ől�őĸ�(-�bv�|_;��oѴ�l;�o=�|_;�-Ѵbt�o|�o=�
|_;�_olo];m-|;ĸ�S�bv�|_;�ruo|;bm�l-vv�o=�v-lrѴ;�Ől]őĸ�t�bv�|_;�bm1�0-Ŋ
|bom�|bl;�Őlbmőĸ�ƐĺƒƏ�bv�|_;�=-1|ou�=ou�r-|_�Ѵ;m]|_�1ouu;1|bom�Ő�-lrŊ
bm;m�;|�-Ѵĺķ�2012ő�-m7�ƐĺƓƑ�bv�|_;�=-1|ou�=ou�1om�;uvbom�|o��oѴ�l;��2 
Ő�;mm;u�ş��_l;7ķ�1975őĺ��-|-Ѵ-v;�-1|b�b|���-v�-vv;vv;7�=oѴѴo�bm]�
|_;�l;|_o7�o=��;0b�ŐƐƖѶƓőĺ�);�;�ru;vv;7�;m��l;�-1|b�b|b;v� bm�;mŊ
��l;��mb|v� Ő&őķ� bm��_b1_�om;�&� bv� |_;�-lo�m|�o=�1-|-Ѵ-v;� |_-|�7;Ŋ
]u-7;v�om;�μloѴ�o=�_�7uo];m�r;uo�b7;� bm�ƐՓlbmĺ�);�7b�b7;7�|_;v;�
u;v�Ѵ|v�0��|_;�|o|-Ѵ�-lo�m|�o=�ruo|;bm�|o�]b�;�|_;�vr;1b=b1�1-|-Ѵ-v;�
-1|b�b|��r;u�l]�ruo|;bmĺ

�-u0om�Ѵ� ruo|;bm� 1om|;m|� �-v� 7;|;ulbm;7� �vbm]� -� 1oll;uŊ
1b-ѴѴ�� -�-bѴ-0Ѵ;� ruo|;bm� 1-u0om�Ѵ� 1om|;m|� -vv-�� hb|� Ő���ƏƖƓ�
"b]l-Ŋ��Ѵ7ub1_őĺ��m�|_bv�hb|ķ�1-u0om�Ѵ�1om|;m|�bv�7;|;1|;7�vr;1|uor_oŊ
|ol;|ub1-ѴѴ��-|�ƒƕƔՓml�0��7;ub�-|b�bm]�ruo|;bm�1-u0om�Ѵ�]uo�rv��b|_�
ƑķƓŊ�7bmb|uor_;m�Ѵ_�7u-�bm;� Ő	���őķ� u;v�Ѵ|bm]� bm� |_;� =oul-|bom� o=�
v|-0Ѵ;�7bmb|uor_;m�Ѵ� Ő	��őŊ�_�7u-�om;�-77�1|v�ruorou|bom-Ѵ� |o� |_;�
1-u0om�Ѵv�ru;v;m|ĺ

ƑĺѵՊ |Պ !;Ѵ-|b�;�|;Ѵol;u;�Ѵ;m]|_

$o�t�-m|b=�� |_;� u;Ѵ-|b�;� |;Ѵol;u;� Ѵ;m]|_� Ő!$�őķ��;��v;7� |_;�t�-mŊ
|b|-|b�;�roѴ�l;u-v;�1_-bm� u;-1|bom� Őt��!ő�l;|_o7�-v�7;v1ub0;7�0��
�-�|_om�Ő2002őķ��_b1_�1olr-u;v�|_;�-0�m7-m1;�o=�|;Ѵol;ub1�loŊ
|b=v�|o�|_;�-0�m7-m1;�o=�-�u;=;u;m1;�vbm]Ѵ;Ŋ�1or��];m;ĺ�
oѴѴo�bm]�|_;�
u;1oll;m7-|bomv� o=� 	-]m-ѴѴ� ;|� -Ѵĺ� Ő2017őķ� -m-Ѵ�vbv� �-v� u;v|ub1|;7�
|o�0Ѵoo7� v-lrѴ;v� 1oѴѴ;1|;7��b|_bm� -� v_ou|� |;lrou-Ѵ�r;ubo7� Ő�b|_bm�
ƐƔՓ7-�vő�-m7�v|ou;7�bm�|_;�v-l;�l-mm;u�ŐƖѵѷ�;|_-moѴķ�-|�ƓŦ�őĺ�$_;�
v;Ѵ;1|;7� rubl;uv� =ou� |;Ѵol;u;� -lrѴb=b1-|bom� �;u;� $;ѴƐ� ŐƔ′Ŋ����$$�
$�$�$$����$�$$����$�$$����$�$$����$$$���$$Ŋ�ƒ′ő�-m7�$;ѴƑ�ŐƔ′Ŋ�
���$$�����$$������$$������$$������$$�����$$����$Ŋ�ƒ′ő� =uol�
�-ѴѴb1o||� -m7�)ol-1h� Ő2006őķ� �_b1_� �v;� -�lo7b=b;7� �;uvbom� =uol�
|_;� oub]bm-Ѵ� 7;vb]m;7� rubl;uv� 0�� �-�|_om� Ő2002őĺ� �v� -� u;=;u;m1;�

TA B L E  1Պ��l0;u�o=�bm7b�b7�-Ѵv�=uol�;-1_�v-lrѴbm]�vb|;�bm�u;Ѵ-|bom�|o�|_;�-m-Ѵ�v;7��-ub-0Ѵ;vĺ

Altitude 
ŐlՓ-ĺvĺѴĺő Location SVL (nő Mass (nő Age (nő Tp (nő EWL (nő PMA (nő Catalase (nő �-u0om�Ѵ�Őnő RTL (nő

100 EM 19 17 15 ƐѶ ƐѶ 15 15 15 15

150 � 14 14 12 – – – – – – 

600 �! 19 19 17 ƐѶ ƐѶ 17 17 17 19

600 "� 12 12 10 – – – – – – 

1300 AR 15 15 12 – – – – – – 

1350 VL 16 16 12 17 17 17 17 17 17

1900 �
 7 – Ѷ – – – – – – 

2300 BT 15 15 9 15 15 13 15 13 15

2350 OI 20 20 14 – – – – – – 

2750 $"� – – Ѷ – – – – – – 

2900 TRE – – 9 – – – – – – 

3550 CT 12 9 11 7 7 7 7 7 13

TOTAL 149 137 137 75 75 69 71 69 79

�00u;�b-|bomvĹ��)�ķ�;�-rou-|b�;��-|;u�Ѵovvĸ����ķ�ro|;m|b-Ѵ�l;|-0oѴb1�-1|b�b|�ĸ�!$�ķ�u;Ѵ-|b�;�|;Ѵol;u;�Ѵ;m]|_ĸ�Tpķ�ru;=;uu;7�|;lr;u-|�u;ĺ


 ��&!� �ƑՊ!;ru;v;m|-|bom�o=�-];�;v|bl-|bom�l;|_o7�-m7� 
u;v�Ѵ|v�Ő-ő���-lrѴ;�o=�-];�;v|bl-|bom�0-v;7�om�Ѵbm;v�o=�-uu;v|;7� 
]uo�|_�Ő���vő�bm�|_;�r_-Ѵ-m��o=�om;�-m-Ѵ�v;7�v-lrѴ;�o=� 
G. gallotiĺ���ķ�_-|1_bm]�Ѵbm;ĸ�!�ķ�u;�;uv-Ѵ�Ѵbm;ĸ�=ķ�=-Ѵv;����ĸ�Ɣ7ķ�Ɣ|_� 
1o�m|;7����Ŋ��;-uķ��_b1_�bv��;u��1Ѵov;�|o�|_;�ru;�bo�v�����-m7�
v;;lv�Ѵbh;�-�7o�0Ѵ;�Ѵbm;�Ő|or�Ѵ;=|őĺ�Ő0ő�"1-||;urѴo|�1olr-ubm]�
vh;Ѵ;|o1_uomoѴo]b1-Ѵ�-];�;v|bl-|bom��b|_�ŐѴo]ő�"(�Ō�vmo�|ŋ��;m|�
Ѵ;m]|_�Őu;7�Ѵbm;�u;ru;v;m|v�|_;�Michaelis– Menten model, with the 
blue lines indicating the 95% confidence intervalsőĺ�Ő1ő��o�Ŋ�-m7Ŋ�fb||;u�
rѴo|v�bm7b1-|bm]��-ub-|bom�bm�-];�r;u�ror�Ѵ-|bom�-Ѵom]�|_;�-Ѵ|b|�7bm-Ѵ�
]u-7b;m|�Ő-Ѵ|b|�7;�o=�;-1_�Ѵo1-|bom�bv�bm7b1-|;7őĺ
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ѵՊ |ՊՊՍ SERÉN et al.

vbm]Ѵ;Ŋ�1or��];m;ķ��;�-lrѴb=b;7�-�=u-]l;m|�=uol�|_;�18S�];m;ķ��_b1_�
rubl;uv�_-7�-Ѵu;-7��0;;m�7;vb]m;7�bm�-mo|_;u�Ѵ-1;u|b7�=ou�t��!�Ő�mŊ
7u-7;�;|�-Ѵĺķ�2019őĺ�$_;�rubl;uv��v;7�=ou�|_;�-lrѴb=b1-|bom�o=�|_;�18S 
];m;�=u-]l;m|��;u;�ƐѶ"
�ŐƔ′Ŋ���������$���������$�����Ŋ�ƒ′ő�-m7�
ƐѶ"!� ŐƔ′Ŋ��$����$���������$������$Ŋ�ƒ′őĺ� $o� =�u|_;u� �-Ѵb7-|;� |_;�
v�b|-0bѴb|��o=�|_bv�=u-]l;m|�-v�-�u;=;u;m1;ķ��;��;ub=b;7�|_;�l;Ѵ|�1�u�;�
r-||;umķ��_b1_�ru;v;m|;7�-�vbm]Ѵ;�r;-hĺ�$_bv�bm7b1-|;v�-�vbm]Ѵ;�ruo7Ŋ
�1|� -lrѴb=b1-|bom� ]b�;m� |_-|� |_;�l;Ѵ|bm]� |;lr;u-|�u;� bv� v;t�;m1;�

7;r;m7;m|ĺ� �m� -77b|bomķ� -� vl-ѴѴ� u-m7ol� v;|� o=� |_;v;� -lrѴb=b1-|bom�
ruo7�1|v��;u;�u�m�om�Ƒѷ�-]-uov;�];Ѵ�|o�1_;1h�|_;�vbm]Ѵ;�0-m7�bm7b1Ŋ
-|b�;�o=�-�vbm]Ѵ;�ruo7�1|�-lrѴb=b1-|bomĺ�$_u;;�t��!�u;rѴb1-|;v��;u;�
r;u=oul;7�=ou�;-1_�v-lrѴ;ķ�-m7�t�-m|b|-|bom�1�1Ѵ;��-Ѵ�;v�Ő�tő��;u;�
-�;u-];7�r;u�v-lrѴ;ņ=u-]l;m|�|o�o0|-bm�|_;�=bm-Ѵ��-Ѵ�;ĺ�$o�1om|uoѴ�
rѴ-|;� ;==b1b;m1b;v� -m7� bm|u-rѴ-|;� �-ub-|bomķ� -� 1-Ѵb0u-|ou� v-lrѴ;��-v�
bm1Ѵ�7;7�om�;-1_�rѴ-|;�o=�Ɩѵ�v-lrѴ;vĺ��ѴѴ�rѴ-|;�1-Ѵb0u-|ou�;==b1b;m1b;v�
-v�1-Ѵ1�Ѵ-|;7�0��!-vl�vv;m�Ő2001ő�=;ѴѴ��b|_bm�|_;�-11;r|-0Ѵ;�u-m];�


 ��&!� �ƒՊ��v1_;l-|b1�u;ru;v;m|-|bom�o=�;�r;ubl;m|-Ѵ�v;|Ŋ��rv�=ou�v|�7�bm]�|_;ul-Ѵ�ru;=;u;m1;v�-m7�;�-rou-|b�;��-|;u�Ѵovvķ�-m7�u;v�Ѵ|v�
o=�0o|_�;�r;ubl;m|vĺ�Ő-ő�
ou�;�r;ubl;m|v�om�|_;ul-Ѵ�ru;=;u;m1;vķ�Ѵb�-u7v��;u;�rѴ-1;7�bm�|;uu-ub-�_;-|;7��b|_�-m�bm=u-u;7�Ѵb]_|0�Ѵ0�-|�om;�;m7ķ�
-ѴѴo�bm]�|_;l�|o�1_oov;�|_;�7bv|-m1;�|o�|_;�_;-|�vo�u1;�|o�or|blb�;�|_;bu�|_;ulou;]�Ѵ-|bomĸ�om�|_;�ub]_|Ĺ�v1_;l-|b1�ruo1;7�u;�o=�1Ѵo-1-Ѵ�
|;lr;u-|�u;�_o�uѴ��l;-v�u;l;m|ĺ�Ő0ő���-rou-|b�;��-|;u�Ѵovv�;�r;ubl;m|v�u;t�bu;7�-�0o���b|_�vbѴb1-�|o�1om|uoѴ�-bu�_�lb7b|��-m7�v;�;u-Ѵ�vl-ѴѴ�
1om|-bm;uv��b|_�|_;�Ѵb�-u7v�bmvb7;ĸ�om�|_;�ub]_|Ĺ�v1_;l-|b1�ruo1;7�u;�o=�|_;�_o�uѴ��l-vv�l;-v�ubm]�o=�Ѵb�-u7v�bm�-�_b]_Ŋ�ru;1bvbom�v1-Ѵ;�|o�
-11o�m|�Ѵovv;v�o=�l-vv�7�;�|o��-|;u�Ѵovvĺ�Ő1ő��o1-|bom�ruo=bѴ;v�o=�|_;ul-Ѵ�ru;=;u;m1;v�ŐTpő�-Ѵom]�|_;�7b==;u;m|�r;ubo7v�o=�|_;�7-�ĺ�Ő7ő��o1-|bom�
ruo=bѴ;v�o=�-11�l�Ѵ-|;7��-|;u�Ѵovv�Ő�)�aő�-Ѵom]�|_;�7b==;u;m|�r;ubo7v�o=�|_;�7-�ĺ��m�;-1_�]u-r_ķ�ror�Ѵ-|bomv�-u;�-uu-m];7�ŐѴ;=|Ŋ�|oŊ�ub]_|ő�=uol�
|_;�Ѵo�;v|�-Ѵ|b|�7;�|o�|_;�_b]_;v|�-Ѵ|b|�7;ĺ
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ՊՍՊ |ՊƕSERÉN et al.

�b|_�;==b1b;m1��=ou�|_;�|;Ѵol;u;�-vv-��o=�ƖƕĺƓѷ�-m7�=ou�|_;�18S�-vv-��
o=�Ɩƒĺƕѷ�Őv;;��rr;m7b��"Ɛķ�$-0Ѵ;�"ƐĺƑőĺ�$o�o0|-bm�-�=bm-Ѵ�l;-v�u;Ŋ
l;m|�o=�!$�ķ��;�=oѴѴo�;7�|_;�=oul�Ѵ-�o=��=-==Ѵ�Ő2001őķ��vbm]�|_;��t�
�-Ѵ�;v�o=�|_;�|;Ѵol;u;�-m7�u;=;u;m1;�];m;v�|o�1-Ѵ1�Ѵ-|;�-�u-|bo�0;Ŋ
|�;;m�|_;�-0�m7-m1;�o=�|_;�|;Ѵol;ub1�lo|b=v�-m7�|_;�-0�m7-m1;�o=�
|_;�u;=;u;m1;�vbm]Ѵ;�1or��];m;ķ�|-hbm]�bm|o�-11o�m|�|_;��-Ѵ�;v�o=�|_;�
1-Ѵb0u-|ou�v-lrѴ;vĺ

ƑĺƕՊ |Պ "|-|bv|b1-Ѵ�-m-Ѵ�v;v

�ѴѴ�-m-Ѵ�v;v��;u;�1om7�1|;7�bm�R��ƓĺƑ�Ő!��ou;�$;-lķ�2022őķ��mѴ;vv�
o|_;u�bv;� mo|;7ĺ� "b]mb=b1-m1;� Ѵ;�;Ѵv� -1uovv� |_;� 7b==;u;m|� -m-Ѵ�v;v�
�;u;�1omvb7;u;7�-|�-�|_u;v_oѴ7�o=�pՓ<ՓƏĺƏƔĺ�);�0;]-m�|_;�-m-Ѵ�v;v�|o�
�;ub=��0-vb1�lour_ol;|ub1�u;Ѵ-|bomvķ�r;u=oulbm]�om;Ŋ��-��-m-Ѵ�vbv�o=�
�-ub-m1;�Őom;Ŋ��-�����(�ő�Őaov�=�m1|bom�bm�Rő��vbm]�"(��-m7�l-vv�
v;r-u-|;Ѵ��-v�-�ruo���o=�vb�;�-v�-�7;r;m7;m|��-ub-0Ѵ;�-m7�Ѵo1-|bom�-v�
-m�bm7;r;m7;m|��-ub-0Ѵ;ĺ�!o0�v|m;vv�Ő0o7��l-vv�u;Ѵ-|b�;�|o�Ѵ;m]|_ő�
-1uovv�7b==;u;m|�Ѵo1-|bomv��-v�-vv;vv;7��b|_�����(���vbm]�l-vv�-v�
7;r;m7;m|��-ub-0Ѵ;�-m7�"(��-v�ru;7b1|ou�Ő=oѴѴo�bm]�|_;�ruo1;7�u;�o=�

;uu;bu-�;|�-Ѵĺķ�2016őĺ

�=|;u� |_;v;�-m-Ѵ�v;vķ�-ѴѴol;|ub1�;==;1|v�o=�0o7��vb�;�om�-ѴѴ�m�Ŋ
l;ub1-Ѵ��-Ѵ�;v�o=�0bo1_;lb1-Ѵ�-m7�r_�vboѴo]b1-Ѵ��-ub-0Ѵ;v��;u;� u;Ŋ
lo�;7� �vbm]� $_our;ŋ��Ѵ;om-u|ŝv� l;|_o7� Ő�Ѵ;om-u|� ;|� -Ѵĺķ�2000ő� -v�
blrѴ;l;m|;7� bm� ļ�-v|Ľ��ƓĺƐƏ� Ő�-ll;u�;|�-Ѵĺķ�2001őķ��b|_� bm7b�b7�-Ѵ�
l;-v�u;l;m|v�o=�"(��-v�-�ruo���o=�vb�;ĺ�$_;v;�v|-m7-u7b�;7�l;-Ŋ
v�u;v��;u;�|_;m�|u-mv=oul;7��vbm]�-�Ѵo]ƐƏ�|u-mv=oul-|bomĺ���l;ub1�
�-Ѵ�;v��;u;� b7;m|b=b;7�-v�;�|u;l;�o�|Ѵb;uv� =ou�;-1_�7-|-� v;|��vbm]�
$�h;�ŝv�l;|_o7�Őb=�|_;���;u;� Ѵ-u];u�|_-m�|_;�|_bu7�t�-u|bѴ;Փ+ՓƒՓ×Փ�mŊ
|;ut�-u|bѴ;� u-m];� ou� vl-ѴѴ;u� |_-m� |_;� =buv|� t�-u|bѴ;ՓƴՓƒՓ×Փ�m|;ut�-uŊ
|bѴ;�u-m];ő� Őļb7;m|b=�ōo�|Ѵb;uvĽ� =�m1|bom� bm� ļuv|-|b�Ľ��ĺƏĺƕĺƏ�r-1h-];� bm�
!őķ� -m7� |_�vķ� -� |o|-Ѵ� o=� ƑƓ� o�|Ѵb;uv� �;u;� u;lo�;7� =uol� v|-|bv|b1-Ѵ�
-m-Ѵ�v;vĺ�
bm-Ѵ�v-lrѴ;�vb�;v�=ou�-m-Ѵ�v;7��-ub-0Ѵ;v�r;u� Ѵo1-|bom�-u;�
bm��rr;m7b�� "Ƒķ� $-0Ѵ;� "Ƒĺ��oul-Ѵb|���-v� -vv;vv;7��vbm]� "_-rbuoŋ�
)bѴhŝv� |;v|vĸ� lov|� �-ub-0Ѵ;v� 7b7� mo|� vb]mb=b1-m|Ѵ�� 7;�b-|;� =uol� -�
moul-Ѵ�7bv|ub0�|bomķ�-m7�|_;�;�1;r|bomv��;u;��;ub=b;7��bv�-ѴѴ���vbm]�
t�-m|bѴ;ŋ�t�-m|bѴ;�rѴo|v�-m7�-vv;vv;7� |o�_-�;�lbmbl�l�7;�b-|bomvĺ�
�olov1;7-v|b1b|�� �-v� 1om=bul;7� �vbm]� �;�;m;ŝv� |;v|� Őlov|� �-ubŊ
-0Ѵ;v�7b7�mo|�_-�;�vb]mb=b1-m|�7;�b-|bomvőĺ��vv�lr|bom�o=�vr_;ub1b|��
=ou��-ub-0Ѵ;v��b|_�u;r;-|;7�l;-v�u;v��-v�1_;1h;7��b|_��-�1_Ѵ;�ŝv�
|;v|v�Őmo�vb]mb=b1-m|�7;�b-|bomv�bm�-m���-ub-0Ѵ;őĺ

$_;�l-bm�o0f;1|b�;�o=�o�u�-m-Ѵ�v;v��-v�|o�1_;1h�=ou�vb]mb=b1-m|�
7b==;u;m1;v� bm�-];ķ�r_�vboѴo]b1-Ѵ�-m7�0bo1_;lb1-Ѵ��-ub-0Ѵ;v�Ő7;r;mŊ
7;m|��-ub-0Ѵ;vő�0;|�;;m�ror�Ѵ-|bomv� |_-|��;u;�1-�]_|�-|�7b==;u;m|�
-Ѵ|b|�7;vĺ� 	b==;u;m1;v� 0;|�;;m� ror�Ѵ-|bomv� bm� �-ub-0Ѵ;v� �b|_o�|�
u;r;-|;7�l;-v�u;l;m|v��;u;�-vv;vv;7��vbm]�om;Ŋ��-��-m-Ѵ�v;v�o=�
�-ub-m1;Ĺ��m;Ŋ��-�����(��Őļ-o�Ľ�=�m1|bom�bm�!ő�=ou�-];�ou�);Ѵ1_ŝv�
���(�� Őļom;�-�ĺ|;v|Ľ� =�m1|bom� bm� !ő� =ou� momŊ�_olov1;7-v|b1�
�-ub-0Ѵ;vŌ�1-u0om�Ѵ�l;|-0oѴb|;v�-m7�1-|-Ѵ-v;�-1|b�b|�ĺ�
ou��-ub-0Ѵ;v�
|_-|��;u;�1oѴѴ;1|;7��vbm]�|bl;�robm|�l;-v�u;l;m|v�|_uo�]_o�|�|_;�
7-��Őru;=;uu;7�|;lr;u-|�u;vķ�-11�l�Ѵ-|;7��-|;u�Ѵovvķ�bmv|-m|-m;o�v�
�-|;u� Ѵovvő�ou�r-u-ѴѴ;Ѵ� |;lr;u-|�u;�l;-v�u;l;m|v� Őro|;m|b-Ѵ�l;|-Ŋ
0oѴb1�-1|b�b|�őķ��;��v;7�|�oŊ��-��u;r;-|;7�l;-v�u;v����(��ŐƑŊ��-��

!�Ŋ����(�ķ�ļ-mo�-ō|;v|Ľ�=�m1|bom�bm�ļuv|-|b�Ľ�r-1h-];�bm�!ő��b|_�ѴoŊ
1-|bomv�-v�0;|�;;mŊ�v�0f;1|�=-1|ou�-m7�|bl;�robm|ņ|;lr;u-|�u;�-v�-�
�b|_bmŊ�v�0f;1|�=-1|ouĺ��-bu�bv;�7b==;u;m1;v�0;|�;;m�]uo�rv��vbm]�tŊ�
|;v|v��;u;�1-Ѵ1�Ѵ-|;7��vbm]�|_;�=�m1|bom�ļr-bu�bv;ĺ|ĺ|;v|Ľ�bm�!ķ�-m7�=ou�
r-bu�bv;�7b==;u;m1;v�=uol�|_;�v-l;��-ub-0Ѵ;v�|;v|;7�bm����(��-m7�
);Ѵ1_����(��-m-Ѵ�v;vķ�|_;�p��-Ѵ�;��-v�-7f�v|;7��b|_��;mf-lbmbŋ�
�o1h0;u]�ruo1;7�u;�|o�u;7�1;�|_;�=-Ѵv;�7bv1o�;u��u-|;�-|�pՓ<ՓƏĺƏƔĺ�
$o�|;v|�=ou�|_;�;�bv|;m1;�o=�Ѵbm;-u�ou�momѴbm;-u�u;Ѵ-|bomv_brv�0;|�;;m�
�-ub-0Ѵ;v��v;7�bm�|_;�lo7;Ѵvķ��;�-rrѴb;7�|_;�ļmomѴbm;-uĽ�=�m1|bom�bm�
ļ�-v|Ľķ��_b1_�blrѴ;l;m|v�-m7�1olr-u;v�|_;�=b|�o=�|_;�7-|-�=ou�-��-ubŊ
;|��o=�lo7;Ѵv��vbm]�r-u|b-Ѵ�Ѵ;-v|�vt�-u;vĺ�
ou�;-1_�|;v|ķ��;�v;Ѵ;1|;7�
|_;�lo7;Ѵ��b|_�|_;�Ѵo�;v|��-Ѵ�;�o=�|_;��h-bh;�bm=oul-|bom�1ub|;ubom�
Ő���ő�-m7�-vv;vv;7�b|v�vb]mb=b1-m1;�0��1_;1hbm]�b=�|_;�ƖƔѷ�1om=b7;m1;�
bm|;u�-Ѵv�o=�|_;�β�r-u-l;|;u�ŐvѴor;ő�o�;uѴ-rr;7��b|_�|_;�m�ѴѴ�;�r;1Ŋ
|-|bom�o=��;uoķ��_b1_�1ouu;vrom7v�|o�-m�-0v;m1;�o=�-�1ouu;Ѵ-|bom�Ő=ou�
Ѵbm;-u�u;Ѵ-|bomv_brvķ��;�-Ѵvo�-vv;vv;7�vb]mb=b1-m1;�0��1-Ѵ1�Ѵ-|bm]�pŊ�
�-Ѵ�;v�|_uo�]_�Ѵ;-v|�vt�-u;v�u;]u;vvbomvőĺ

ƒՊ |Պ !�"&�$"


�ѴѴ��7;|-bѴ;7�|-0Ѵ;v��b|_�o�|r�|v�o=�-ѴѴ�v|-|bv|b1-Ѵ�-m-Ѵ�v;v�-u;�-�-bѴŊ
-0Ѵ;�bm��rr;m7b��"Ƒ.

ƒĺƐՊ |Պ �o7��vb�;�1olr-ubvom

�or�Ѵ-|bomv�7b==;u;7�vb]mb=b1-m|Ѵ��bm�lour_oѴo]b1-Ѵ�|u-b|vŌ�"(�ķ�l-vv�
-m7�uo0�v|m;vv�Ől-vv�-11o�m|bm]�=ou�"(�ő�ŐpՓ<ՓƏĺƏƏƐĸ�Table 2őĺ�$_;u;�
�-v�mo�Ѵbm;-u�u;Ѵ-|bomv_br�o=�|_;v;�|u-b|v��b|_�-Ѵ|b|�7;ķ��_bѴ;�|_;�r-buŊ
�bv;�1olr-ubvomv�v_o�;7�|_-|�|_;�Ѵo�;v|�v-lrѴ;7�ror�Ѵ-|bom�Ő��ő�
_-v�vb]mb=b1-m|Ѵ��Ѵo�;u�0o7��l-vv�|_-m�-ѴѴ�o|_;uķ�;�1;r|�om;�-|�lb7�
-Ѵ|b|�7;� Ő(�őķ��_bѴ;�"(���-v� |_;� Ѵo�;v|� bm�lb7Ŋ�-Ѵ|b|�7;�ror�Ѵ-|bom�
Ő�
ő�Ő�rr;m7b��"Ƒőĺ

ƒĺƑՊ |Պ�];�v|u�1|�u;�-Ѵom]�|_;�-Ѵ|b|�7bm-Ѵ�1Ѵbm;

�];�;v|bl-|bom�|_uo�]_�1o�m|bm]�o=����v�bm�r_-Ѵ-m];-Ѵ�_bv|oѴo]b1-Ѵ�
v;1|bomv�Ő
b]�u; 2aő��-v�r;u=oul;7�om�ƐƐƖ�Ѵb�-u7vĸ�_bv|oѴo]b1-Ѵ�v;1Ŋ
|bomv�=uol�-m�-77b|bom-Ѵ�ƐѶ�Ѵb�-u7v��;u;�7bv1-u7;7�7�;�|o�0-7�t�-ѴŊ
b|�� v;1|bomv� |_-|�l-7;� ���� 1o�m|bm]� blrovvb0Ѵ;ĺ� �� _b]_� �-ub-|bom�
bm����v�7;rovb|bom��-v�;m1o�m|;u;7�bm�G. gallotiķ��b|_�7o�0Ѵ;�Ѵbm;v�
-m7�=-Ѵv;�Ѵbm;v�-v�-Ѵu;-7��7o1�l;m|;7�0���-v|-m;|�-m7��-;��ŐƐƖѶѶ, 
1991őķ�-Ѵ|_o�]_�|_bv�7b7�mo|�ru;�;m|�-];�;v|bl-|bom�bm�|_;�l-foub|��o=�
vr;1bl;mvĺ��11ou7bm]�|o�ru;�bo�v�v|�7��om�o|_;u�;1|o|_;ul�vr;1b;v�
Ő��;mv�;|�-Ѵĺķ�2017ĸ��;1Ѵ-bu��u�;|�-Ѵĺķ�2000őķ�|_;�-||-bml;m|�o=�v;��-Ѵ�
l-|�ub|���-v�bm|;uru;|;7�-v�|_;�=buv|�;�b7;m|�7;1u;-v;�o=�����vr-1Ŋ
bm]�bm�bm7b�b7�-Ѵv�o=|;m�v;;m�-|�-uo�m7�ƒŋ�Ɣ����Ŋ��;-uvĺ

"h;Ѵ;|o1_uomoѴo]b1-Ѵ� -];� 1omv;mv�v� o=� |_;� ƐƐƖ� v-lrѴ;v� �-v�
-1_b;�;7�=ou�ƕƐĺƓѷ�o=�|_;�v-lrѴ;vķ��b|_�|_;�u;l-bmbm]�ƑѶĺѵѷ��b|_�
-� ƐŊ��;-u� 7b==;u;m1;� 0;|�;;m� o0v;u�;uvĺ� $_bv� ;m-0Ѵ;7� |o� �;ub=��
�_;|_;u�ror�Ѵ-|bomv�bm_-0b|bm]�7b==;u;m|�-Ѵ|b|�7;v�v_o��7b==;u;m1;v�
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ѶՊ |ՊՊՍ SERÉN et al.

bm�-];�v|u�1|�u;ĺ�"h;Ѵ;|o1_uomoѴo]��1om=bul;7�|_-|�omѴ��Ɛĺƕѷ�ŐnՓ=ՓƑő�
o=� -ѴѴ� ru;v�l;7�-7�Ѵ|v� 1oѴѴ;1|;7� =ou� |_bv� v|�7�� Ő0�� |_;� -0v;m1;�o=�
v|ubr;7�1oѴou-|bom�|�rb1-Ѵ�=uol��o�m]v|;uvķ�"-Ѵ�-7ouķ�2015ő��;u;�mo|�
�;|�v;��-ѴѴ��l-|�u;�Ő-];v�Ƒ�-m7�ƒՓ�;-uvő�-m7�|_;v;�v-lrѴ;v��;u;�u;Ŋ
lo�;7�=uol�-ѴѴ�v�0v;t�;m|�-m-Ѵ�v;vĺ��o]Ŋ�|u-mv=oul;7�"(��-m7�-];�
�-ub;7�bm�-�momѴbm;-u�l-mm;uķ�=oѴѴo�bm]�-��b1_-;Ѵbvŋ��;m|;m�]uo�|_�
1�u�;�Ő����b1_-;Ѵbvŋ��;m|;mՓ=ՓƓĺƑƒĸ�aՓ=ՓƑĺƐƕՓ±ՓƏĺƏƒ�ƖƔѷ���ĸ�
b]�u; 2b and 
�rr;m7b��"Ƒőĺ��];�v|u�1|�u;��-v�mo|�vb]mb=b1-m|Ѵ��7b==;u;m|�-lom]�
ror�Ѵ-|bomv�Ő
b]�u; 2c, Table 2őĺ

ƒĺƒՊ |Պ $_;uloŊ��-m7�_�7uou;]�Ѵ-|ou��ruo=bѴ;v�
across the altitude

$_;� |_;ul-Ѵ� ru;=;u;m1;v� o=� G. galloti� �;u;� vb]mb=b1-m|Ѵ�� 7b==;u;m|�
-lom]�|_;�7-bѴ��|bl;�robm|v�ŐTable 2, 
b]�u; 3cőķ��_bѴ;�-ѴѴ�|;v|;7�rorŊ
�Ѵ-|bomv�-Ѵom]�|_;�-Ѵ|b|�7bm-Ѵ�1Ѵbm;�v_o�;7�|_;�v-l;�|_;ulou;]�Ѵ-Ŋ
|ou��ruo=bѴ;ķ�0o|_�bm�|;ulv�o=�|_;�l;-m�Tp�-m7�_o�uѴ��r-||;um�ŐTable 2 
and 
b]�u; 3cőĺ��o�uѴ���-ub-|bom�o=�Tp�_-7�-�&Ŋ�v_-r;�|;m7;m1��bm�-ѴѴ�
ror�Ѵ-|bomvķ�v�]];v|bm]�|_-|�G. galloti�v;Ѵ;1|�=ou�_b]_;u�|;lr;u-|�u;v�
bm�|_;�0;]bmmbm]�-m7�-|�|_;�;m7�o=�-�7-��-m7�vѴb]_|Ѵ��7o�mŊ�u;]�Ѵ-|;�

|_;bu�bmm;u�|;lr;u-|�u;�bm�|_;�lb77Ѵ;�o=�|_;�7-���_;m�|_;�;m�buomŊ
l;m|-Ѵ�|;lr;u-|�u;v�-u;�_b]_;uĺ

EWLa�r-||;umv�7b==;u;7�-lom]�|_;�|bl;�robm|vķ�0�|�-Ѵvo�1_-m];7�
vb]mb=b1-m|Ѵ��-lom]�Ѵo1-|bomv�ŐTable 2őĺ�$_;u;��-v�mo�1Ѵ;-u�r-||;um�
bm7b1-|bm]� 7b==;u;m1;v� bm� �)�a�l;-v�u;l;m|v� 0;|�;;m� -Ѵ|b|�7bm-Ѵ�
;�|u;l;v�ŐѴo�Ŋ���vĺ�_b]_Ŋ�-Ѵ|b|�7;�ror�Ѵ-|bomvķ��rr;m7b��"Ɛőĺ��-bu�bv;�
1olr-ubvomv� bm7b1-|;� |_-|� |_;� l-bm� 0;|�;;mŊ�Ѵo1-|bom� 7b==;u;m1;v�
-u;� -vvo1b-|;7��b|_� 7b==;u;m1;v� 0;|�;;m�l;-v�u;l;m|v� o=� -�lb7Ŋ�
-Ѵ|b|�7;� ror�Ѵ-|bom� Ő(�ő� -m7� -� Ѵo�Ŋ�-Ѵ|b|�7;� ror�Ѵ-|bom� Ő��ő� 1olŊ
r-u;7�|o�o|_;u�ror�Ѵ-|bomvķ�-v�|_;v;�|�o�ror�Ѵ-|bomv�Ѵov;�Ѵ;vv��-|;u�
|_-m�|_;�u;v|ĺ

ƒĺƓՊ |Պ �bo1_;lb1-Ѵ�vb]m-Ѵv�o=�l;|-0oѴbvl�-m7�v|u;vv

���� ;�_b0b|;7� vb]mb=b1-m|� �-ub-|bom� -1uovv� |;v|� |;lr;u-|�u;v� -m7�
Ѵo1-|bomv� ŐTable 2, 
b]�u; 4aőĺ��-bu�bv;�1olr-ubvomv�v_o��|_-|�|_;�
ror�Ѵ-|bom��!�ŐѴo�Ŋ�-Ѵ|b|�7;�ror�Ѵ-|bom�-|�~ѵƏƏՓlՓ-ĺvĺѴĺő��-v�|_;�l-bm�
1-�v;�=ou�|_bv�vb]mb=b1-m|�;==;1|ķ�-v������-v�_b]_;u�bm�|_bv�ror�Ѵ-|bom�
1olr-u;7�|o�|_;�|�o�v-lrѴ;7�ror�Ѵ-|bomv�-|�|_;�_b]_;v|�-Ѵ|b|�7;v�
Ő�$�-|�~ƑƒƏƏՓl�-m7��$�-|�~ƒƔƔƏՓlՓ-ĺvĺѴĺķ�v;;��rr;m7b��"Ƒőĺ��-|-Ѵ-v;�

TA B L E  2Պ!;v�Ѵ|v�o=�7b==;u;m|�-m-Ѵ�v;v�o=��-ub-m1;�Ő���(�ő�|o�-vv;vv��-ub-|bom�bm�0o7��vb�;ķ�-m7�;1or_�vboѴo]b1-Ѵķ�l;|-0oѴb1�-m7�Ѵb=;Ŋ�
_bv|ou���-ub-0Ѵ;v�bm�u;Ѵ-|bom�|o�v-lrѴbm]�Ѵo1-|bom�bm�G. galloti.

Effect Total df DFn DFd F

Generalized eta 
squares/sum of 
squares p��-Ѵ�;

�m;Ŋ��-�����(�

"(� LOC 164 11 153 ƖĺƑѶƕ – <0.001

�-vv LOC ƐƑѶ Ѷ 120 ѵĺƐѶƔ <0.001

�]; LOC 116 10 106 1.069 – 0.394

����(�

!o0�v|m;vv ��"" 1 263.521 ƏĺƏƔѶ <0.001

LOC 5 3.275 0.004 <0.001

);Ѵ1_����(�

�-|-Ѵ-v; LOC 4 25.27 1.397 – 0.264

Carbonyl LOC 4 24.05 4.305 – <0.01

RTL LOC 4 33.72 ƒĺѵѶƔ – 0.014

$�oŊ��-��u;r;-|;7�l;-v�u;v����(�

Tp LOC 4 ƔѶ 0.515 0.010 0.725

��&! ѵĺѶƓ 396.71 9.557 0.106 <0.001

���Ĺ��&! 27.36 396.71 ƏĺѶѵƒ 0.041 ƏĺѵѵѶ

EWLa LOC 4 ѵѶ 2.547 0.110 0.047

��&! 1.97 ƐƒƒĺѶƖ ƓѵƐĺƓѶѵ 0.540 <0.001

���Ĺ��&! ƕĺѶѶ ƐƒƒĺѶƖ 0.523 0.005 ƏĺѶƒƔ

��� LOC 4 64 2.954 0.133 0.026

$��� 2 ƐƑѶ 139.369 ƏĺƑѶƐ <0.001

���Ĺ$��� Ѷ ƐƑѶ ƏĺƒƓѶ 0.004 0.945

NoteĹ�"_o�bm]�];m;u-Ѵb�;7�;|-�vt�-u;v�=ou�u;r;-|;7�l;-v�u;v����(�ķ�v�l�vt�-u;v�=ou�����(��-m7�|�oŊ��-�����(�ĺ
�00u;�b-|bomvĹ�	
7ķ�df�bm�|_;�7;molbm-|ouĸ�dfķ�7;]u;;v�o=�=u;;7olĸ�	
mķ�df�bm�|_;�m�l;u-|ouĸ��)�aķ�-11�l�Ѵ-|;7�;�-rou-|b�;��-|;u�Ѵovvĸ����ķ�
v-lrѴbm]�Ѵo1-|bomĸ����ķ�ro|;m|b-Ѵ�l;|-0oѴb1�-1|b�b|�ĸ�!$�ķ�u;Ѵ-|b�;�|;Ѵol;u;�Ѵ;m]|_ĸ�"(�ķ�vmo�|ŋ��;m|�Ѵ;m]|_ĸ�Tpķ�ru;=;uu;7�|;lr;u-|�u;ĺ
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-1|b�b|�� Ѵ;�;Ѵv�7b7�mo|��-u��0;|�;;m� Ѵo1-|bomv� ŐTable 2, 
b]�u; 4bőĺ�
�-u0om�Ѵ� ruo|;bm� 1om|;m|� v_o�;7� vb]mb=b1-m|� 1_-m];v� 0;|�;;m�
ror�Ѵ-|bomv� ŐTable 2, 
b]�u; 4cőķ� 1-�v;7� 0�� 7b==;u;m1;v� 0;|�;;m�
|_;�Ѵo1-|bomv�-|�Ѵo�;v|�Ő��ķ�_b]_;v|��-Ѵ�;ő�-m7�_b]_;v|�Ő�$ķ�Ѵo�;v|�
�-Ѵ�;ő� -Ѵ|b|�7;v� Ő�rr;m7b�� "Ƒőĺ� !$���-v� vb]mb=b1-m|Ѵ�� 7b==;u;m|� 0;Ŋ
|�;;m�Ѵo1-|bomv�bm�|_;�]Ѵo0-Ѵ�|;v|�ŐTable 2, 
b]�u; 4dőĸ��_;m�Ѵoohbm]�
-|�|_;�u;v�Ѵ|v�o=�r-bu�bv;�1olr-ubvomvķ�mom;��;u;�vb]mb=b1-m|�-=|;u�
1ouu;1|bom� =ou� l�Ѵ|brѴ;� |;v|bm]ķ� 0�|� |_u;;� 1om|u-v|v� Őbm�oѴ�bm]� |_;�
_b]_;v|�-Ѵ|b|�7;�ror�Ѵ-|bomķ��$ķ�-]-bmv|�|_u;;�Ѵo�;u�-Ѵ|b|�7;�ror�Ѵ-Ŋ
|bomv��;u;�l-u]bm-ѴѴ��vb]mb=b1-m|�ŐpՓ=ՓƏĺƏƔƐķ��rr;m7b��"Ƒő�-m7�|_;v;�
u;ru;v;m|�-�|u;m7�=ou�Ѵom];u�!$��bm�|_;�_b]_;v|�-Ѵ|b|�7;�ror�Ѵ-|bomĺ�
);�-Ѵvo�=o�m7�-�vb]mb=b1-m|�Ѵbm;-u�bm�;uv;�1ouu;Ѵ-|bom�0;|�;;m�!$��
-m7�1-u0om�Ѵ� 1om|;m|� Ő���linearՓ=ՓѶĺƏƓĸ�pՓ=ՓƏĺƏƐő�-m7�momŊ�vb]mb=b1-m|�
u;Ѵ-|bomv_brv�0;|�;;m�!$��-m7�-];�ou�"(��Ő�rr;m7b��"Ƒőĺ

ƓՊ |Պ	�"�&""���

&m7;uv|-m7bm]� _o�� ;1|o|_;ulv� u;vrom7� -m7� ;�;m|�-ѴѴ�� -7-r|� |o�
_b]_�-Ѵ|b|�7;v�bv�o=�]u;-|�u;Ѵ;�-m1;�bm�;�oѴ�|bom-u��0boѴo]�ķ�mo|�omѴ��
|o�0;||;u� bm|;uru;|�_o��|_;�� |_ub�;��m7;u�1om7b|bomv�o=� bm1u;-vbm]�
;m�buoml;m|-Ѵ�_-uv_m;vv�0�|�-Ѵvo�|o�ru;7b1|�_o��;m7-m];u;7�vr;Ŋ
1b;v�1-m�u;vrom7�|o�u-rb7�]Ѵo0-Ѵ�;m�buoml;m|-Ѵ�-m7�1Ѵbl-|;�1_-m];ĺ�
�m� |_bv� v|�7�ķ��;� v_o�� |_-|�7b==;u;m|�l;-v�u;v�o=�r;u=oul-m1;�o=�
-m�;1|o|_;ul�7bvrѴ-���-ub-0Ѵ;�r-||;umv�-Ѵom]�-m�bm1u;-vbm]�-Ѵ|b|�7;ĺ�
"r;1b=b1-ѴѴ�ķ� �_bѴ;� �;� 7;|;1|;7� 7b==;u;m1;v� 0;|�;;m� Ѵo�;u� -m7�

_b]_;u� -Ѵ|b|�7;� ror�Ѵ-|bomv� bm� v|u;vvŊ�u;Ѵ-|;7� 0bol-uh;uv� Ő1-u0om�Ѵ�
l;|-0oѴb|;v�-m7�|;Ѵol;u;�Ѵ;m]|_őķ�mo�1_-m];v�bm�-];�v|u�1|�u;��;u;�
o0v;u�;7ķ� bm7b1-|bm]� Ѵblb|;7� blr-1|� o=� v|u;vvouv� om� bm7b�b7�-Ѵ� v�uŊ
�b�-Ѵĺ� $_;� 7;|;1|bom� o=� 7b==;u;m1;� 0;|�;;m� ror�Ѵ-|bomv� bm� vol;�
;1or_�vboѴo]�� |u-b|v� Ő�)�a� -m7� ���ő� 0�|� mo|� bm�Tp� v�]];v|v� |_-|�
1oѴomb�-|bom�o=�_b]_Ŋ�-Ѵ|b|�7;�Ѵo1-|bomv�1o�Ѵ7�0;�=-1bѴb|-|;7�0��|_;�1-Ŋ
r-1b|��|o�-1|b�;Ѵ��|_;ulou;]�Ѵ-|;��m7;u�7b==;u;m|�|_;ul-Ѵ�1om7b|bomķ�
�_bѴ;�l;|-0oѴbvl�v�]];v|v�vb]mv�o=�Ѵo1-Ѵ�-7-r|-|bomĺ

	;vrb|;�|_;�1olrѴ;��u;Ѵ-|bomv_brv�0;|�;;m�];m;|b1�-7-r|-|bom�
-m7�r_;mo|�rb1�rѴ-v|b1b|��|_-|�l;7b-|;�_o��ou]-mbvlv�1or;��b|_�
|o�;m�buoml;m|-Ѵ�1_-m];�Ő�ouѴ�;|�-Ѵĺķ�ƑƏƐѶĸ��_-Ѵ-l0ou�;|�-Ѵĺķ�2007; 
�o0Ѵ;� ;|� -Ѵĺķ�2019őķ� b|� bv� bm1u;-vbm]Ѵ�� u;1o]mb�;7� |_-|� |_bv� 1-r-1Ŋ
b|��o=� bm7b�b7�-Ѵv� |o�-7f�v|� |_;bu�r_;mo|�r;�-m7�0;_-�bo�u�0-v;7�
om�;�|;um-Ѵ�v|bl�Ѵb��bѴѴ�0;�-m�blrou|-m|�1omvb7;u-|bom�=ou�1omv;uŊ
�-|bom�;==ou|v�Ő
o��;|�-Ѵĺķ�2019őĺ��lom]�|_;�G. galloti�ror�Ѵ-|bomv�
v-lrѴ;7� -|� 7b==;u;m|� -Ѵ|b|�7;vķ� |_;� ru;=;uu;7� |;lr;u-|�u;v��;u;�
vblbѴ-u��_;m� Ѵb�-u7v��;u;�rѴ-1;7� bm� |_;� v-l;� Ѵ-0ou-|oub-Ѵ� 1om7bŊ
|bomv� Őmo� |_;ul-Ѵ� u;v|ub1|bomő� -m7� |_;bu� 0o7�� |;lr;u-|�u;v��;u;�
u;1ou7;7� bm� -� |_;ul-Ѵ� ]u-7b;m|ĺ� $_bv� v�]];v|v� |_-|� Ѵb�-u7v� =uol�
�-ub-0Ѵ;� 1Ѵbl-|b1� 1om7b|bomv�l-�� m;;7� |o� 7;�o|;� 7b==;u;m|� Ѵ;�;Ѵv�
o=�|_;bu�-1|b�b|��|o�|_;ulou;]�Ѵ-|bom�|o�-1_b;�;�or|bl-Ѵ�or;u-|bm]�
|;lr;u-|�u;vķ�ou�bm��;u��1omv|u-bm;7�_-0b|-|v�Ő;b|_;u�|oo�_o|�-m7�
-ub7�bm�|_;�Ѵo�;v|�-Ѵ|b|�7;�ou�|oo�1oѴ7�bm�|_;�_b]_;v|�-Ѵ|b|�7;vőķ�|_;��
l-�� mo|� -1_b;�;� |_;bu� ru;=;u;m1;v� -m7� u;l-bm� |_;ul-ѴѴ�� v�0orŊ
|bl-Ѵĺ� $_�vķ� |;lr;u-|�u;� ru;=;u;m1;v� -u;� Ѵbh;Ѵ�� =b�;7� -m7� 7b==;uŊ
;m1;v� -1uovv� ;Ѵ;�-|bomv�lb]_|� 1om|ub0�|;� |o� h;;r� b|� 1omv|-m|ĺ� ��


 ��&!� �ƓՊ�o�Ŋ�-m7Ŋ�fb||;u�rѴo|v�o=�v|�7b;7�r_�vboѴo]b1-Ѵ�|u-b|v�-m7�u;Ѵ-|b�;�|;Ѵol;u;�Ѵ;m]|_�Ő!$�őĺ�Ő-ő��Ѵo|v�v_o�bm]�r-||;umv�o=�ro|;m|b-Ѵ�
l;|-0oѴb1�-1|b�b|��Ő���ő�bm�ror�Ѵ-|bomv�-|�7b==;u;m|�-Ѵ|b|�7;vķ��b|_�|_u;;�|;v|bm]�|;lr;u-|�u;v�ŐƑƖŦ�ķ�ƒƒŦ��-m7�ƒƕŦ�őĺ�Ő0ő��Ѵo|v�v_o�bm]�
r-||;umv�o=�1-|-Ѵ-v;�-1|b�b|��bm�|_;�7b==;u;m|�ror�Ѵ-|bomvĺ�Ő1ő��Ѵo|v�v_o�bm]�r-||;umv�o=�1-u0om�Ѵ�l;|-0oѴb|;�1om1;m|u-|bom�bm�|_;�7b==;u;m|�
Ѵo1-|bomvĸ�Ő7ő�rѴo|v�v_o�bm]�r-||;umv�o=�u;Ѵ-|b�;�|;Ѵol;u;�Ѵ;m]|_�bm�|_;�7b==;u;m|�Ѵo1-|bomvĺ

 13652699, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jbi.14711 by C

ochraneA
ustria, W

iley O
nline L

ibrary on [12/09/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



ƐƏՊ |ՊՊՍ SERÉN et al.

vblbѴ-u�=bm7bm]�_-v�u;1;m|Ѵ��0;;m�u;rou|;7�bm�-�vl-ѴѴ;u�v1-Ѵ;�v|�7��
�vbm]�v1-||;u;7�ror�Ѵ-|bomv�o=�7b==;u;m|�v�0vr;1b;v�o=�G. galloti in 
$;m;ub=;� Ő�Ѵ0-Ѵ-7;foŊ�!o0Ѵ;v� ;|� -Ѵĺķ�2022őĺ� $_;� vb]m-Ѵ� o=� ro|;m|b-Ѵ�
rѴ-v|b1�u;vromv;�bm�|_;ul-Ѵ�;1oѴo]��l-��r-u|b-ѴѴ��;�rѴ-bm�|_;�1oѴoŊ
mb�-|bom�v�11;vv�o=�|_bv�vr;1b;v�-|�_b]_�-Ѵ|b|�7;vķ�vbm1;�v�1_�_b]_Ŋ�
-Ѵ|b|�7;�;m�buoml;m|v�1-m�0;�|_;ul-ѴѴ��1omv|u-bmbm]�|o�l-m��o|_;u�
Ѵb�-u7�vr;1b;v�Ő�o7;mv|;bm;u�;|�-Ѵĺķ�2021ĸ��b-m]�;|�-Ѵĺķ�2021ĸ�0�|�v;;ķ�
;ĺ]ĺ��-l-1_o�;|�-Ѵĺķ�ƑƏƐѶ�-m7�	झ-��7;� Ѵ-�(;]-Ŋ�� u;��;|�-Ѵĺķ�2019࣐
=ou� vblbѴ-u� v1;m-ubov� |o� o�uvőĺ� �;vb7;vķ� |_;u;�lb]_|� 0;� o|_;u� -7Ŋ
�-m|-];o�v� 1om7b|bomv� 1om|ub0�|bm]� |o� �r�-u7� ;�r-mvbomķ� v�1_�
-v� Ѵo�;u� r-u-vb|b�-|bom� Ő�;]झ-Ŋ��-Ѵl-ķ��uu;]�bķ� ;|� -Ѵĺķ�2020ő� -m7ņ
ou�Ѵo�;u�ru;7-|bom�ru;vv�u;�m;-u�|_;��oѴ1-mo�v�llb|ĺ��ou;o�;uķ�
|_;�_b]_;v|�ror�Ѵ-|bomv�7o�mo|� v;;l� |o�-1|� -v�-� vbmh�ror�Ѵ-|bom�
0;1-�v;� |_;� -];� v|u�1|�u;� o=� |_ov;� ror�Ѵ-|bomv� 7o;v� mo|� 7b==;u�
=uol�Ѵo�Ѵ-m7vĺ��o�;�;uķ�b|�bv�blrou|-m|�|o�mo|;�|_-|�-Ѵ|_o�]_�o�u�
-rruo-1_�o=�1om7�1|bm]�|_;ul-Ѵ�|;v|bm]��m7;u�v|-m7-u7b�;7�1omŊ
7b|bomv�-|�Ѵo��;Ѵ;�-|bom��-v�m;1;vv-u��|o��m7;uv|-m7�_o��Ѵb�-u7v�
=uol�7b==;u;m|� -Ѵ|b|�7;v� u;vrom7� |o� vblbѴ-u� v|bl�Ѵbķ� |_bv�l-�� -Ѵvo�
vh;��_o���;�r;u1;b�;�ou]-mbvl-Ѵ�u;vromv;v�-|�|_;�m-|b�;�-Ѵ|b|�7;�
o=� 7b==;u;m|� ror�Ѵ-|bomvķ� r-u|b1�Ѵ-uѴ�� -v� 7b==;u;m|� -0bo|b1� 1om7bŊ
|bomv�-|� |_;� |;v|� vb|;�l-�� bm7�1;�-m�-0moul-Ѵ� u;vromv;� Ő;ĺ]ĺ� v;;�
�-m]Ѵo==�;|�-Ѵĺķ�2021ĺ�$_bv�_b]_Ѵb]_|v�|_;�m;;7�=ou�=�u|_;u�|;v|v�|o�
v�rrou|� |_;�rѴ-v|b1b|��_�ro|_;vbvķ� bm�r-u|b1�Ѵ-u�1om7�1|bm]�|u-mvŊ
Ѵo1-|bom�;�r;ubl;m|v�|o��m7;uv|-m7�|_;�1-r-1b|��o=�bm7b�b7�-Ѵv�|o�
-7f�v|�|o�1_-m];7�;m�buoml;m|vĺ

�m�1om|u-v|�|o�|_;�-0v;m1;�o=��-ub-|bom� bm�|_;ul-Ѵ�r_�vboѴo]�ķ�
_�7ub1� r_�vboѴo]�� u;�;-Ѵ;7�7b==;u;m|b-|bom� -lom]�ror�Ѵ-|bomv�o=�
|_;�v|�7b;7�]u-7b;m|ĺ�)-|;u�0-Ѵ-m1;�bv�-m�blrou|-m|�=;-|�u;�o=�ouŊ
]-mbvlv�-v��-ul;u�-m7�7ub;u�;m�buoml;m|v�bm1u;-v;��-|;u��-ro�u�
ru;vv�u;�7;=b1b|�-m7�1�|-m;o�v��-|;u�Ѵovv�Ő�m7;uvom�;|�-Ѵĺķ�2022őĺ�
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