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ANNOTATION

O. Yu. MarushchakCurrent state of amphibians of Richgcoastal Poliskia.
Qualifying scientific work on manuscript rights.

The dissertation for a scientific gieee of the doctor of philosophy on a specialty
0917 ¢Bi ol ogye. . | . Schmal hausen | ns
Sciences of Ukraine, Kyiv, 2022.

The dissertation igledicatedto the study of the current state of amphibians
(Amphibia, Anura;Caudata) of the RigbbastalPolissia fauna, the collection of current
data on the distribution of alecordedspecies, the description of previously unstudied
aspects of their morphology (including the use of an extended list of morphomet
measuremenjsthe study of the tendency to population changes in comparison wi
studies undertakenalmost 40 years ago, research on the species composition
hybridogenic complexes of green frogs of the gdPelmphylaxand the characteristics
of their helminthic mvasions, creation of nematureconservation areas valuable for the
preservation of amphibian populations. In particular, an important part of the work
devoted to conducting bioclimatic modeling of territories favorable for the life o
amphibians in tens of their climatic parameters, as wellpredictingchanges of such
territories for the purpose of more effective and targeted protection of certain specie:
amphibians. An important component of the work is also the analysis of cases
detection of(background and masg) external morphological anomalies, as well as
investigating othe possibilities of their use as bioindicators.

The research was conducted on material consisting of own collections (more tt
70 expedition trips, including 21 objscof the nature reserve fundgcords fronother
researchers and citizens within the frameworksofcalled “citizen science"data
collection with personal communication or in Edcnetworks, data on records of
amphibiansin open Interne resources iNatralist, UkrBIN and GBIF, analysis of
materials from the collections of thational Museum of Natural History at the
National Academy of Sciences of Ukraifgyiv), I. . Schmalhausennstitute of
Zoology of National Academy of Sciences of Ukraine (Kyithe Zoological Museum

of the lvan Franko National University of Lviv (Lviv), the Museum of Nature of\the
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N. Karazin Kharkiv National UniversityKharkiv) and the Chernivtsi Regional
Museum of Local Lore (Chernivtsi). Geocoding of the points was domeg us
MAPS.ME and Google Earth Pro spatial orientation software followed by visualizatic
in the geographic information system QGIS. Standard measurements were used
morphological analysis (Shcherbak, 1989; Pysanets, 2007): f8r Caudata 19
measuremesntand 16 indices foknura Data processing was performed in Statistica v.
10.0.228.8 and MS Excel 2013. Geoinformation modeling of climatically favorabl
areas for 13 identified amphibian species was performed using Maxent (v.3.4
softwareand 19 bioclimatic factors (bio0Obio19) available on the WorldClim open
source. Climate changes used to model future changes in climatically favorable ar
were usedor the MIROG6 sspl26 climate development model for the years 200C
2030, 2050 and 2070. The simudait was carried out using the "Bootstrap” replication
type. Preprocessing of geocoded data for modeling was performed using the 'nitt
package in the R environment (v.4.0.5) and MS Excel 2013. The quantitati
assessment of climatically favorable areass wwarformed using the "colordistance"
package in the R environment. The probability of differences in the constructed mod
was investigated using the software SAGA GIS (v.2.14) (Scatterplot function) al
Adobe Photoshop CS 2018. The study of helmintindawnas carried out by an invasive
method with the dissection of amphibians and the subsequent calculation of
intensity (average, minimum and maximum number of helminths in one individual
the host (Il)) and the extsity of infestation (the proportio of infected individuals in
the sample (El). The species richness of helminths was described usiBdithee n s
index.

The calculation of the percentage of coloration of the abdomen of representati
of B. bombinawas carried out using the program Viddn@.1beta (available at the link
http://www.ex.ac.uk/msel) according to the standard method (Walker, 2011). T
classifications of O. D. Nekrasova (Nekrasova, 2008), K. Henle and A. Dubois (Her
et al.,, 2017b; 2017c; Dubois and Ohler, 2018) were useatkfine and describe the
anomalies. Existing external morphological anomalies were described by calculating

frequency of occurrence of individuals with anomalieg, (®), the total spectrum of
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detected anomalies {sp and the partial frequency of occeince of anomalies (A %).

To study the species composition of populations of the complex of green frogs of |
genus Pelophylax the species affiliation of individuals was determined by
electrophoretic analysis of a speesgecific genetic marker the Ldh-B gene. The
Standard Data Form Manager (SDM Manager, v.4.2.3) program was used to create
territories of the Emerald Network and their subsequent inclusion in the offici
Emerald Network of Ukraine. The official part of the application for théugion of
these objects took place with the mediation and direct participation of the nc
governmental public organization "Ukrainian Nature Conservation Group" (UNCG).

During the research, a database of amphibian fvedscollected, which includes
1911 geocoded points, of which 35% are own finds. 481% of all amphibiamecords
on the territory of the RighbastalPolissia of Ukraine are new for this territory. The
points of amphibiamecordscollected during the research are available in the format o
several datags in the international database of information on the distribution o
species of fauna and flora (free access rights) GBIF.

In the course of research, it was found that the composititimedbatrachofauna
of the RightoastalPolissia inclades 13 taxonomic units (12 species and 1 hybrid)
according to modern taxonomy (62% of the species composition of the batrachofaun:
Ukraine; 10 species and 1 hybrid of Anura and 2 species of Caudata). For the first t
in the last 20 years, the preseméea reproductive population of thmatterjacktoad has
been confirmed, and it is obvious that this rare species of fauna of Ukraine is s
preserved in sufficient numbers at least in the territory of the Volyn Polissia.

Over a 4@6year period, the amphian populations of the RigtwastalPolissia
underwent changes in spatial (places of residence, number, composition of populatic
and morphological structure (increase in cases of external morphological anomal
including anomalous manifestations dflaration), as well as phenological features
(shifting of spawning periodinterrupting of hibernation), which in most cases is
associated with anthropogenic influence on stedied territory (fragmentation of
nature rangegestruction ohabitats pollution, emergence of invasive species, etc.) anc

global climate changes.
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During the study of the biotopidistribution of amphibians, it was determined
that the most valuable refugia territories are the valleys of small rivers and water bod
Lists of chaacteristic types of meadow habitats (according to the EUNIS classificatiol
that are important for the survival of the amphibian species found in Polissia, and
which these species are the miygical, have also been prepared.

Morphological descriptios of the studiedpeciesvere made. In particular, on the
basis of morphometric measurements, morphometric indicators were specified for all
registered species and 1 hybrid form, intersex differences were specified for individi
measurements and indgce

During the study of the ventral coloring phenomaphB. bombinathe average
degree of coloring was calculated, which is,886. All 5 clusters of known
phenomorphs were found in the studied individuals. Among them, hieroglyphic spc
occurred most aén (587%), pebbldike spots ((8%) were of the smallest numbém
middle correlation was found between the percentage of coloration d@.thembina
ventral partand thecoordinate of theecord which confirms the assumptions published
for this speas from the territory of Latvia (Pupins and Pupina, 2008) and demonstrat
the secalledclinal variability.

During the study of manifestations of external morphological anomalies, 12 cas
of their mass manifestation were revealed (provided the samplessib+ individuals).

In 11 of them, the frequency of occurrence of abnormal individuals did not exceed 1
5% threshold by more than 2 times, and the spectrum of detected anomalies
heterogeneous. The highest rate of occurrence of abnormal individasl$2.2% for
the marshfrog sample from Nyvky Park in Kyiv. During studies of skin anomalies
(research covering the entire territory of Ukraine and a much wider time period) it w
found out that the percentage of individuals with this type of anomadieds (a weak
correlation) to be higher in regions with a greater integrated index of human influer
(Hooman footprint) The largest number of abnormal individuals was found for
amphibians of thgy r e e n cdmplexdfiBefbphylax esculentoscomplex- 575%),
which can be explained by the fact that this group of amphibian fauna of Ukrai

spends almost its entire life cycle in an aquatic environment that is an excellent solv
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and transporter of various types of pollutants, which can influence the oesigerf
these amphibians for a longer tintkan for those forms that leave the aquatic
environment after metamorphosis and return to it exclusively for spawning. The high
partial frequency of occurrence of anomalies was found for skin anorinai2gg%.
The second partial frequency of occurrence is ectroniel®6%. Other types of
anomalies occurred singly.

It was confirmed thaP. ridibundusand the hybrid formK. ridibundusx P.
lessonag have similar ecological preferences based on the identifiaturés of
helminth invasions (in similarity species composition of helminth fauna, in parameters
of infection, at the level of helminth infragroups). The difference was that the number
helminths in infragroups and the intensity of invasion of indialdipecies (nematode
neglecta trematode®. ranae C. urnigen was higher irP. ridibundus

For the first time, bioclimatic modeling of favorable and the most favorabilc
climatically territories as of today was carried.othey make up (in % of the rearch
area) forP. ridibundusi 20.73%,H. orientalisi 15.89%, B. viridis i 9.31%, B.
bombinai 29.97%,P. fuscus 9.98%,L. vulgarisi 16.77%,E. calamitai 4.63%,R.
temporariai 12.93%, B. bufoi 17.97%, T. cristatu$ 18.88%, P. ridibundug P.
lessmaehybridi 11.84%,P. lessonaé 5.91%,R. arvalisi 28.68%) , as well as for the
further surival of amphibians of the Rightcoastablissia (2050). It was revealed that
the territory of the RiglibastalPolissia will remain favorable for most speciegerms
of climate until 2050. Thus, such speciesPasidibundus H. orientalis B. viridis, B.
bombing P. fuscus L vulgaris E. calamita will have a significant increase in
climatically favorable territories for their existené®;temporariaB. bufq T. cristatus
P. ridibundusx P. lessonaehybrid will have only a slight increase in climatically
favorable areas. At the same time, the species that are most characteristic precisel
the territory of Polissia and already in the forgt&tppe zone alost do not occur,
namelyP. lessona@andR. arvalis will have much less favorable territories from the
point of view of climate, and therefore need in this region taking the necessary measi

for their protection and preservation.
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In the course of the wh, a number of new objects (h=6) of the Emerald Network
of Ukraine with a total area d88804.56 hectares were created on the territory of the
RightcoastalPolissia, which at the time of the protection of this work are officially
included in the Emetd Network of Ukraine. Another 2 territories are currently under
considerationby the Secretariat of the Ber@onvention. Also, for the purpose of
protection, including amphibians, projects for the creation of 5 new objects of the nat
reserve fund of lcal importance (@078 hectares) were prepared and submitted fo
consideration to théinistry of Environmental Protection and Natural Resources of
Ukraine

The scientific novelty of the work consists in obtainingtojulate data on the
state of ambibian mpulations of the RiglebastalPolissia, namely data on the number
and trend of its change, conducting an analysis of the presence of territories climatic
favorable for the existence of amphibians within the framework of today, and tl
predicted probahbstic model of climate change. For the first time, the analysis of
morphological anomalies of amphibians for this territory was carried out, as well as 1
data on the morphological descriptions of this group of animals from the studis
territory were drified. For the first time, helminthic infestations of the complex of
green frogs ("Pelophylax esculentus” complex) were compared, and on the basis of 1
the differences in the nutrition ecology of the two species of the complex were reveal
Additional data on the species composition of the specified hybridogenic complex we
obtained, which complement the knowledge of the geography of these complexes,
distribution of various variants of hybridogenic populations in the basin of the Dnipi
River, he Pripyat River, and the Western Bug River. For the first time in the last 2
years, the presence of a reproductive population afdtterjacktoad, a species listed in
the Red Book of Ukraine, has been confirmed.

The practical value of the work is thigd results can be used to create new anc
improve the existing methods of amphibian conservation, create new and expa
existing objects of the nature reserve fund and the Emerald Netwolkkraing
conduct future monitoring and bioindicative studiese Tresults of the work were

included in the national repornder Resolution 8 of the Ber@onvention. The
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registrationpoints of amphibiansare available for use by the international scientific
community on the GBIF resource. The work provides importastbgate data on the
number of amphibians at the time of research, as well as fluctuations in climatica
favorable territories for amphibians of the RighastalPolissia in the context of global
climate changes, which will increase the effectivenesgreterving the country's
biodiversity. The results of the research were also used to wriie-dgde sketches of
two species of amphibians listed in the Red Book of Ukraine (one of them, namely
crested newt, was included in the Red Book of Ukraihieh is also an important result
of the work.

The results of the work became part of the implementation of the following gra
programs anglanned themes

1) section 2. "Distribution of rare and vulnerable species of amphibians al
reptiles of the PripyaRiver basin and identification of the most valuable territories for
their protection" of theplanned themef the Department oAnimal monitoring and
conservatiorll -48-20 "Study of taxonomic groups of vertebrate animals within mode
territories of the naire reserve fund of Ukraine and areas with high anthropogen
impactin order to improve their protection and management" (state registration numt
0120U101270);

2) DFFD granthemeNo. 762018 "Animals of the Red Book of Ukraine under
conditions of clinate change: current state apdediction in the context of the
development of the national nature reserve network";

3) competitive topic of the National Academy of Sciences of Ukrawi€-RO
“Improvement of criteria and data for assessing the state milggoons of animia
species protected by the Be@onvention and directives 2009/147 EU and 92/43/EU"
(state registration number 0120U002105);

4) competitive project of the National Research Fund No. 2020.02/017%
"Development of scientific principles of sgprehensive monitoring and threats of the
spread of invasive fish species in the river network and transitional waters of Ukrai

(based on parasitic, population and genetic markers)";
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5) grant project of the National Academy of Sciences of Ukraine N&®229/
2022(4) "Creation of a genetic database of parasites of background species
amphibians and reptiles of the territory of Ukraine".

The materials of the work can be uséd such educational courses as
"Herpetology", "Herpetoculture", "Fundamentals obdliimatic modeling"”, "Practical
nature conservation”, etc. The material collected by the author was added to
herpetological collection of the DepartmentAsiimal monitoring and conservatiasf
thel.l. Schmalhausen Institute of Zoologl/National Acalemy of Sciences of Ukraine.

Key words: amphibians, Rigtiastal Polissia, batrachofauna, bioclimatic
modeling, abundance, morphometry, nature conservation, distribution of speci

hybridogenic complexes, morphological anomalies.
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Edz" 9 jtemdIlsjlskz ° d3. 1 lodis Off) &g jizo g &FHRJ - dy'
od WO stsmdz HYRZoOdzg 2 IsjtodIstbtclf o ¢ OH dzd C dr:
WisdzH z d®y ( 5 dzO dz! dzd 2 ftodtetsH dzd 2 - frfls@agsCL + €
Yy stedztsB d dzt M+ € FR ¢ tsteBie” QR dztse © sMW j todzd 2 L
ftodtotsH dzd Xzd € O RO YH S d2 dzOy' tsdzO daz@ag 2 ts dfOiekz
ftcd tctsH dzd 2 fOtc@Issg ) edff wWiktsd M Cd?2 f oo
1 B jdz M €2 dzOy ' BdzOdz! dzd 2 ftedtctsH dzd 2 i

L dzOyj dedz? ¢l bkdzj Bjy' Sq2e, ¢l ' hOdzfps S g2 e
¢l &zOo M Cd2e), kOC ' Ibkjedkst' ' §SLO
StcOdf¥ sgdsdnPlsCEbt LdVsedoy ° L § Hiss

"l @@y "2 Bzt L' 'BtOdts L MMsedmisd
mMtsy® Odz' ded - B3 o ) O&n (SIS e ncoe@PYO dzeFdzsteibze
wh' tgCd Iships:/iwagy.facébook.com/groups/144955411868226%acebook
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My " dz' dgtslis’ ¢ U9 Oted dzdzd 2 e * |
https://www.facebook.com/groups/tvarynnyy.svit.ukrayiny Facebooknt ' dz! dz
cLvS O dzm! C § GJtolf j ssdzse ' ydzj
https://www.facebook.com/groups/464579473942349 s O ¢ t5 ) H Odz i t
odH" 9 L jBdtsotsHdzdr d&O HESMdz HY ko Odz 2 -Isj
el MztemMOr  httNsa/ivwwireaturalist.org/ UkrBIN (http:/www.ukrbin.comy,
Is © G(Btthg/www.gbif.org).

b3 " B 2 9" Hdzso dz¢ 9 Odzd -2 O dzH tstfits B tstic s
d=1 MmMdg) kO owkzydk Jttskkwetsdy §ftsdzr soadnm H
sO tMmj dzd¢hdBste ftosotsHdoefmw w¢ E fe' lsdzd?2
~nOtcOCIsjtcdzdms MraBoCOn (tkzrdzvwe fdz" |, ¢t
fmlstslsd o ctlzdzs’ , Histetse d) , O LOStY Lk
o

dStsted Mis Odzdz” d3 dz0O dztsHB®lESGESIZYd2' RalsdOMesvd Is v CQ@[dBW
OtcOSCIsjtcdzdds o  HBdZdME B 9 ' H W©WO2AHEYC
BJLYJtojhCtsHdets L dzsedlIsd. [ BH OIls € saftinw dzlnls
G HieBIs] -~ dz' ydz M stclzn d, o wg awd fBOH €
Bsy z1s 9 dBtOIsdmw (¢ tsdtufiylats , ¢ did@zmislzd B dzj d
sBMdzlz ¢ 59 Iz 9 O dadaw ftcd o Ols dzd r o SHdzd r fme j to
5B f)dzkz ¢ ts oifafoin@sdedyd o SHEY sMisOYOdzdzy ) . 1 tesls
f OMmisC Ok YkzH o tsB Olsdes Oy lastdl ks zIsizd  plg0dzOdzO o €
[HdddB L IsOSdr & My HdzZw fftetso j Hj dadzg? d3ts
totsB tsls mMdMmlsj B3O tBMdZEectsakzs ydr ¢ Hieslsj -
Hisfpdz' H Y j d& dz' COtedg" dgsets Ctsdi3f dzj € Mz dEOS
10ftseo " Hdzd S O (kZte. t 5L ®ddz@AD, { d3.0 dayp Exlg iz O
Yyom HMmdz vy j dzdzy ydmj dz' desipls®™ OdsW " B° 2 B
odwe dzj dz zO0 Mmdi3kzLds Mfdddfpd@ss’ 42 &3 (L2dz' 9 ©O)
Mz HEZ6 Dglip dz 1982 ; sliztetdsMt€ j, di3d20 0Adff OH C O~R
‘g sets e dHE eodL dzOyodzofpw L O 8 ftdjlstdzjooCtn
ftcOy o9dzd G ' o sB' ‘ Cls' o 17 A, dz" fpdzd yls o L
OlsW "' B' 2. 1 dw odL dzOyd dzdzv o BH B9 ' totfstc d dQ
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B Iz dzts f s ' Htsddz] dats dzO o' Hf s9 " Hded R tcj f
odStedmMistsolzo Odzd v WislssecteOW ' O d3j IsOH
fcas'd3z) dz bk ftoedo OlsdesdBz dzd Miskz o Odzdz’ .
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tdm. 2.1. J[Of0O Ld&Os HBC od3w;t;s'ﬁf1sdzt
L  BtcOdzdrn © t©ORCOR odStsdzOdzedz HIMjtelsOY"
f 5L dzOjjodkOMdd L OB YHG L, dz@r ' HBE OdiW " B ' 2
LEtO dzd Ww¢C LdzORr " HEd c¢ccitizen science
ficdo Ol ke ® dzdzf MO o sdsdls | 6f!'-HOdZ § j tsjsHs
tj MzteiBzn UkOdslsted 30 dz L toj fkited@edz i, N aft laitg o
C s dfp@LC so Yyt Odz 60 Glstod BOdz L ea3e@de? dzd Bls €
& lsjtcOlsktcdzdF OH P th ] wrpldstE tO L IO €8 j toj 3 dafs € 15
1988) kO ®OfLk ' dilsjcteOd dedn S OL ded §
(stsdzdz/ e ©) ¢ GEOCARBONeée L tetsLh dtej dadzv d3 O,

] nfSH' ftotso J H J dzdaw Htsfpdz' H Y j dg B k3dzts
Is O¢ Mtsdats dg'H  diaffAzW * & 12 odH" o ko 1 G' Bfo
MdMmisj BOIBM] 62% odH' © BOIte®AlsWalkldzd ) v ¢ &
ZzOdz' ykz* 3360 )Ofdm" ws d(~te i 7d4CBA da'l O fisdsiuds d
ftoeskwesds fsdz soadr Hpdk y | lkpsBikdid.don)CY d f
LOf dMmd L toj M kzhstppZ/wwiv.iNasuralistoadl ;i s4 2 8( IstsytS
dz' IsjtcOlskztedzedr HY jteddz; 1699 dzi@Hyd P’ o1 Oz ck
ZOEZCfsteddtctsH dzd ytsets diBzL j¥ 1 ¢1 vSCteO dad ( B
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Z BOdz ¢ OkL §j d2O 1 ¢ ;6 S detiJ(Cde O)ngsth tsazs ¢ *
BzLr i [Jreo' et CSE8 dOY' tdzOdz! desets Ekdz' 9 J
[z ftcdtcsHd mOtS af! Ctsets dzOyY' tsdzOdz' dats @
MmOte ' 9) IO Y jtds 9jy! Ctset (g iz@fl) tedz2® 3¢ ¥s
Ld&zZ2Or " HSEC OdW " B' 2 Blkzdzd Glsted 30dz’ o tOdE
o' HiBo" Hdzdr Gl O] ygesf' Odz! dz' 2 3 ted 0
¥dlsj dz' o, OCIsde ' Mis* o, f Oy o dzd ¢ -dz® Blffilglg @
(r BHOLBS 10); ' ditstedOYy' v fets 233 Ity
CsdEp@zC soyr ded rL d®OEC s drn DB.MistOfes 8¢ gdpl i) &
CjBECBHBO O Iyt L dzOr"  HBE Od@W' ' B 2 (
B Misdlsd HEBd $OIsd E odedvH' ftesd3' to' o
P11 L wedm o dzZOMdzs L dzOr "2HRN] . M lp Bde®ds &'t
odL dzOyjdes L dz2OR" HEd & Myjoeodes Ydlsjdz' 8 1y,
¢ dz S sMABLl%).241 (1

= BiracHl JaHi

Ukrbin

22,11

12,74
m |Naturalist

6,93 0,63
My3eilH1 KOJIeKIii
6"04 — N — 0’9 3

m Citizen science

[HopMartis Bia
KOJIer

» JliTeparypHi
Kepea

tdm. 2.2. ] ' 'HmslkStsej My 998" Hdtsh j dzdz™
2O kjtwdlstste' ' 1 twOoatsBjtejydesegts 1 tsdz' Mmw v ¢
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I tejLkd sOL' HGigESY B] GEZzEfs OBz jC
48,61% o'H kf'a L&OR' HES Od®Y'B' 2 dO Is
Gso d B Isgidisi’ M F L Ot * fldsty teodOsdathe® dz0 iz
sd’ o feSOffiidsd § OH O' 658 L dzDE ey € BRBO , L6020~
(21, 6%), {6738 dHEEOL sC20, 0%) 1035 4 dzaf BT € 15
[1 9" ofi'!Z0s3 L d&OR' HEd (6, 00RO u f2O&ESE fi'c&
M) &z dz2dRB6CE®ROS HESS (0, 8%). uf' o8 ' Hdash

C

Hyytdj &z ' def stedsOy' °, O kOCEY IsjdHjdey ¥ HE
b yofm' d0 kjtdlste’ ’ Hehd HYjd dzOo jHjc
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t dm. 2. 3. s' &z €' Mmlis! GJCBSHB Odzd - |
ltcOQotsB jtojydese s 1 tsdz' Hirpfy HUEE tddds Cdzdo oL’ drQfats oH

vBYySd L d&OR" HBE OdrW' ' B' 2, hts Bkdzd L ' E
HisMiskz{ dz' z ¥ stc d30 Is(datasets HIO deds— [ Odg'ONgzB G 8 H
WistedsOy " ftots totsL oM Hyjdedz" odH' o
H s ) Is ZHIAz lobd Biodiversity Information Facility (Marushchak et al., 2021 a, b;
Nekrasov®O, Marushchak, 2021; Marushche
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[ sMdz' HY jdedg tesL Y SH" dzE osdHtsoa et B OGO
Lo dwY o dzj dzdzV dz el Qf'~dzdlss g s G b dzts RO 82G Il
amphibian diversity hotspot&  ( Cr Al osbarinl joav POR2 selz dztsa | 9. ¢ € ts ¢
i toj H SEUWALGIS v.7.5 L 9 d¢ Bted Mmis O dzrelyBis/Pbitt dat Qrid
( f Otc CRiglinkessls d f W & ggliraplar NeighborhooglL. H ° O dgj Usladestsie
~ 9 d ddHlippansetal., 2012;Cd3* tcdztso ,[ SAsHcTO)S y' v L dzOyJ dz
WOCIstste" 89 SOCtsy ff o DWABIEQAMWYe I sERE © deds
cExtractValuesby Points (Hijmansetal., 2012.

2. 3. [steWtsdktedydzd?2 OdzOdz' L

[ dzv Bstoitsdsts cOdzapidz’ L 2 1 8 8 @ tc @ 45 safaizdpits § dzdz
W CMmse Odzts BBz, sO¢ ')odi®@ stgd btz adidzq tch O
(z j oB ®9B9;) d MOALOQY. 1, dzv ~RotsMmiIsOIsda L J d@3dztso SH «
&ZOMmiszf dz' f tetsd3’ tcd = o st P dddshc. HiefdatfCD .¢rik.dzts 9 d
fjtoj Hdz t5° (P. a.9" dsyo aus@H dz' "t tc d (4.9 Pe.HMAE® |
C'dzy" 9¢03d (LI E) ; o IsHst® o yyfadE® WwIL' deOdzw( LB
BsgH (-D. ¥, s¢ 0O ((LE.0).,) , ¢ tids' oD o(tsT . ) dzO S
fJtehses § Odz yw (LDOHhdz') 5’ oldzkdee'' o Sdzf ts ¢ t=i.),f O
HsoyddzO f OtetslsdHd (L. pltpr), o #iJE@dzO d OHs
fitclHd Bets CtcOs ' HIFICOAY Dicgphga' . dgd € tcOW dzd
o' HMls Odz &3’ ($p.indzo L H tg's G dz 3" ftso" € @AARH
LOHdy Bets CtcOEr C O @isOsfQ drigsi dz' fisjctts] B diai@f dac
fse' C€d, (Litwdddilso d, H('LQdzgoB IO B O dzdzts fJtcdls
¢ B Misdzs Is dz f tthdg'iste P dzg d Gt tosL tcOn zdzC " o
D.n.o./D.r-0., Sp.n./Sp.oc., L.o./L.c., L.o./L.tym., D.tym.o./L.tym., Ltp./Lt.c.,
L.pr./Lt.pr., F.IT., L./F., L/T., D.h./L.t.ci., T/Ltci., L./ F. +T.
| x=(T./L.t.ci L¥S)(D. hx/L.OBsi .)I (dzd Is(
s OO ZE€EOc O 2§, tcls9d 8D)- so ko O Mw o € dz¥ y dzt
Pelophylax 1 tesd3' tcd BEZdzd o d ¢ s5dzOdz we o dz0 W
1 Oy’ sdz0dz! dztslettsd tg SHzARdSwEss 5 dszL J & 1 ¢1 UL € te(
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L stsdzsc ' Cod3. w. w. Z 30dz" GOkzL j dz®tRBEzd y ¢
[+ 9" of! Cses dz2OyY' SdzOdz! desects kdz' 9 jtemdlsils
Ldg 30dzd ! L odSCstedMlsOdaday dz | dzj € Is to ts dzdzts G
Hts 0, 01 d3d3. 1 “yfiffde™’ oldod® tdafdadQdz' B zdzd o " H Y
BJ s L d3d dzh j dzdzW dzj GOlsdodzsets offdzdelz
dzj f slste” B dats”’ ddz' 3 &2y’ L CGjdesWisdzhlkz L
L dz2'° 3O dzd - o d¢ dzv ydzts L ftcd HMMIsOo dzd CY o’ .
dlsOlsdMmisd ydz®@ tsBtetsB C O H Odzd Statistical Vi @GzEPE8

[ BteW sdztse " ydzed?2 OdzOdz' L 9 (¢ BsdzOdats L 9d¢
MisOIsdmisd ¢ d (Basi c Statistics) z L O
BstoW sdzse ' Yydzedr ¢ OL dzd € S azO elztiz L H o tisf Stots[ttptf )
dls! 8 HjdalsO Hdzv dzj cteStdpj inddpgrilenbsdmnplesh s ¢ ( t

24. rogH j dz¥ 9 O dzdaw

| J B dgW stedzOy "' 2 dzj elgtdsH j j ddzs oo Goodeidyy ) ( JteuEB ff t
SO Msdes 3" YydzedG 3w 58 § &2f y+ 1 2 o dH 'L ' Hedtsdztsfh Iz
mMdMmisj d@z@2od Clofj ted Istste® ° l cOotsBjto ydesats 1 t5¢
odCtcdmlsOddydels cifstcta s j L f j 3 4 .BdzMaximukhaExteopy t
Model ing of Species Geographic Distri
WOCIsste' o, CdaWste 3Oy 'Y off tais dzs sz HBsMiskzY
(https://www.worldclim.org/data/cmip6/cmip6climate.hjml [ dzw s H J dz¥
o i tsdmMisOdets dzOMmMiskzf dz7 WOSIststedt df)S:tesC Bd3 -
1) biol-u j t6j H dz' Ste' Y dzQA\nrisgl Migthry Tier@psratiye®  (
2) bio2 - jtejHdz 2 o3 Mmwydsd?2 Isj(bag Didtsalz Radgg 2
(Mean of monthly (max tempmin temp);
3) bio3-wL tslsj tcdg' I gda'tiple'r mal i ty ;(BI O2/ Bl O7)
4) biod-vj BY j cOls Hadzliz@BEEHMMp sr at ure Seasonal |
100));
5) bio5-f{ OC Md BBOdz! dzO© Isj d3tf J t6 Ols kz @ax Tezperstyref ofiz'
Warmest Month);
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6) bio6-f " dz2' B3Odz' dz@ Isj BY J tc Ols  tc GMirdderRperstarmsol dz
Coldest Montly,

7) bio7 - 1 ' ydad 2j tel®jsdztfc dzd 2 (Tempe@tir® Armmual RangeB(O5-
BIO6));

8 bio8-bujtejHdw IsjdiEfJjtcOlskzicO® dMeanoTerdperdtured df ¢
Wettest Quartgr

9) bid-wjtijHdw Isj B JjtcOlskztcO (MR Tetnperatures afts
Driest Quarter);

10) biol0-d jtoj HdzW Olslg td3® J 2O 2 Is | § dz(Meadanm Tampefature® wfls (
Warmest Quarter);

11) bioll-&4 jtojHdzW Isj B j cOlsztc O d4WEaRTsrmperatu of ts
Coldest Quarter);

12) biol2-4 jtejHdz Bt ydg' sSYOHd (Annual Prec
13) biol3-[{ §f OH d dz02 o ts dzts(Brécipitaicnof Vidgttefst Muopith)

14) biold-[ § OHd dz02 iz - (Precipitation ekDrigst Month);

15) biol5-4 j L sdzdz’ M (Precipisatfio® Se€asonality (Coefficient of Variatign))
16) biol6-[ f OHd dzO2 9 5 dzts G(Precipitation &F \WedtasisQDattir)

17) biol7-{ fHod dzO2 Mk~ ' h Pedpitafion 6f Ol @iarter);

18) biol8-[ f OHd dzO2 Isj § dz'(Pretspitation OfsManmé&sOQlzdrter);

19) biol9-[ §f OHd dzO2 - 5 dzts H dPretistatitn of ColQetst [Q Gaddr).

[ dzv d3tsH j dzt 9 Odzdz? B OL d H Odaddxh j f Citadd dgly Ck
OCIststc" 8 L O OdzZsOy ko OdzdMmw E odcedzwH' tc O
ts tc dzOtléf ' ) ‘ dzj sBr " Hd2d2 Mjls HOdzdr lsted d:
COtels L O Codzsz@ORsESHRBOL@B] CSsdzlskztesds 1 tcOo
f tow digsdRdzC O, htsB HBLoatsdzdlsd tasfdlsd yOfmls
f zOo detsets f jtolrnBBHE tojLEZzW QP zaz ls83Ble,] dzise
BSHJ &z CtsdsB’ dzgOy' 2 dOo jHjdd~ odhj B' B8C
3" 6 mMftcdwisdzd o d disd H GizW ‘Cas'déX tcj B Gets & ts y pfigf:
L d&zZOR " HE OR, L Q9 Odzls PP glztizd ~C sazB 'fde@g tc O dzlr | H
9" Hf so ' Hdets -yd f ki ts tc ts ohtsC O dzd dzO 56 B O d

==

==
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dzOMmils z § dzd d3d odL dzOyJ dzdzv d3d Is€esldsB ° dzPigts @ dat
2 Bse ' todz'jMlizto Offizflzts o dH z: teds L di) eipglaztscOdz 24594 +
257T50% 1 cfted2 dgv IsdzO e 501 75% 1 cf todt+
f tod H Ols dzO @nd Lugue, R@1A); dzv d3tsH j dz¥ 9 Odzdz? o d ¢ st
LdZOR " HSC O®W " B 2 9 jOr 1 tc@gjtcsjOf ], ) dz
[ Oted dadaud " J dz$ ts, 2005) . v OC ts5) 9 'Highy ¢ ¢ @ istilssd df
BBt H j dzt 9 O dadaw odSCtstedmilstso zo Odzd MW Hywe'

HSMdz' HY ko Odzse B8 f sdz' 6 sdzlz. v OCdd3 yddztsds
WOCIsdyded di3d 34 qtOdsd WAy Odfs e j dzé 9 Odzdzy tetsL
H' dzw dz$ Iz, weg yOfmlsddze B' dz' "tses Otej Odkzlz,
tdzh dr bytst 9 dBi N OR bkitedlstste' ' SO’ dzd .

]l o] cOn 8o Odz' WBO St oz Odslefdgdflz’ © d € tsted M ls C
sjtedlstste’ 2, Mftcd Oldziztf o § e HHozV B ] MBzEtsMmisd n
L Bzso sHdzd s W OERdzd VSO dzd, M58 d3gd M CO¥ Is!
dzO dtsd3j dzls d 1920000 WY 5C 2 0(AR 0OBBT z @ P GR20603 ts S
sO© 2070 1as®E&0)( 20160 dz f totsc datBd d Is tcj drHOE
B' sCdz dzOIsdydzed~ W OC Is ®©tc "ffotg ts B OHEm linis i oy Gztzq d3(0
Cdz' i3OIs z -6 MBpR2AB (Kriticos et al.,, 204; Fick and Hijmans, 2017;
https://www.worldclimorg/methods1)

[ SH] dz¢ 9 Odzdz? B L@Msd ffticds o g HY ldg Steg aAdzy t ricg
oS BtedmMlsOdzdz?" d@3 25% f8COL SR IsjMmMiskz 0O
L 2Oy e s( OB Iststchk C dZzOH 2 ( 2zE%)] SSBEHAB
s H jadzW Mmis e tstc | Rhibips etdgls 2QDERNilipg and Dudik 208) B Iz d
o d Cdiiids Odzts dBtsy dzd o ' Mmjdckknifetds tg thds Jz 0 O dizdizw f " H
dsts H j dz¥ o (@[dEp24). vilskzdf " tdasc ' f espglstso Odzd B
odL dzOyj dzes L O { ts@OLadedefats dyi nAdEG (RQOC, Cc u-r v
Ctcdotse (receiver opey@ts O@QOTHptcdMEET O ¢
odaedzvH CtcOW " € O, hts o' HitsB tc Oy Of tc BiMpfO'r asm (
o dzqWo @ BtstcH L OG Odz! dzts’ C" &z CsMlis* L OMists
¥ OC Is &ieldirgandBell, 19971 J S tcOMBo 09O " dz. , 201
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17 fdzv Yt dRiEGidp dz' JhC s detss T Suddatsd3 O Isdf y dzd d3d
WOClkdudzd: L &OR' HES O®Y' ' B' 2 (bkdBs2@&80 d

(dzOL 9 Odzgséts 2000) ) slsted BORO  dBsHj d
fese Od' Misd ydes®  BsHj &  § &h d oy iozdee & sdgay &
L BSH ] dz sea Odzdr MyJ deOte’ wn tsLodlsClkz € dz' o3
stod f ®idQtsded Mls Odzdz? BsHj &2 HEY § ORE dBl B
' Lded?2 fsd ys¢ yoOffk (Phillips, 2017).
sk MO®E hCBEEOEMEsTyddd &sHjd flss sts] d
& h 0@ sy &BOfd Ltkzyds §stE ode o Olsd &

Jackknife of AUC for RA iVariahIe; Percent contribution |Permutation importance|
| | [ | | | [ | Withoutvariable ® 13| 174 72
1 1 with only variable ® T i
10 1 wiith all variables ® 4| 10] 16]
" i 2 8.9, 6.8)
& 1 19 8 43|
1 I 16 7.6 2.8
1 ] 6 6.9 74|
15 1
2 3 6.4 13.1
216
At ] 5
51 12 54
N ] 15 5.3 6.2|
Eo 1 7 44 3.3
z 2 1 17] 3.4 35
& | ) | J
. g 32 24
’ 18] 26 14)
. 1| 2.6, 6.2|
7 5 24 29|
8 14 2.1 7.9|
2 11] 18] 37|
N O O O N N I N 10 12 1
050 052 054 056 058 060 062 064 066 0688 070 9| 0.4 1.5
AUC - -

tdmd4 2A.tedS dzOH twjLEzdzw sOIsz jackkni f e
sCtc] BIcsctzoW @Intizte 50 Odzz s H j dz! dzO0 { tc R dzC
arvalisH dzv 2000 Sk dO Isjtedlstste’ ° 1 tcQotBj

1 B lsts¥ kded Cdzj dzdzv OolstsCtstej dzwy' @ (&t
BzHEYyd L OdzOHIsts dzOB dzdy jded s BHAd2O HE
sjtedlsste’ ° we ¢cdzO2B' dz2 h O BOR Jzots * &f s ¢z
L d&zOr " HEBC, hts L dzOatsHW IS MW B dzd Y Y4 tSH dzO
mMkm' Hinlseo ©) BRkAd odHOMPId e za §OK j&4 . 0 .n2X
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tejLlzdz sOIs® ¢ dz €' Mls! byttt L 2ot fms Oda
BsHj dzt 9 Odgdz' BEZdZO o' HY @B ddfzdaz yd detsdz L d3d

e dz' € Olsqd LOYf dMm" o, 9d¢ dzd € Odz’ s N C
"dzHd 9 " HEZ Odz! dzs  H dzef3ts eIV dztsizy dabdecp O dztfets s A3 o
o dJHOdzj dets Hdzw CBydesets tCto] BMESEwdelz O.
Hsf sdisetss Wkzdz2Cy' " ¢l dHOdzdlsd HEZBdz' € Olsd €

v OB dzdIlyw
s'dz €' fMls! Is syt ¢ toj " MstcOy"' 2 OsW ' B 2 |
LEWO dzd, WCO BEAO 9o d¢ tidisily @xz®0 Owatizw { totse

] sYyOlCtsys " dzds€ ' ) Istsytsq

e WOCIsdydze{e d € sted s ©dzO
Cdzr €' MK dzv -dgmuj dz¥ 9 Od
(n) sBtetsBSCd o { ¢@F¢

P. ridibundus 248 106

P. lessonae 67 67

G ' B B.didibundus x P. lessonacs 96 53

R. arvalis 200 87

R. temporaria 104 57

B. bufo 139 95

B. viridis 80 42

E. calamita 91 39

H. orientalis 86 65

B. bombina 323 180

P. fuscus 156 71

L. vulgaris 179 117

T. cristatus 142 108

Sy dzz tlsted 3Odzz d3tsH § dz' s Jjted Hdz! 5

1 sdz' mmw Blzdzs GBtotsBdzj dzts L O HESH t5d3s065)k
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(package A ¢ WVellerradd Weistaegt 2@18) L azj Istss o m
9 " HMslsC O " CMjdz' 9, LOWOBtSoOdzdr 9  HY 5
HIS dzOwWedzdm Ctsd3B' dzOYy' 2 B' 8C dz' BBOIsd yded =
B' 5C dz' R3O Hgfogelets dgedzvf Istsets ydqd =~ dzhsets o'dH
&zOMmiskzf dzd2 o dae dzw¥ H:

install.packages("colordistance")

library(colordistance)

"%+=% = function(el,e2) eval.parent(substitute(edled + e2))

files.path = "D:/bufo/ CROPPED/"

files = list.files(path = filegpath,full.names = T)

map_names = list.files(path = files.path,full.names = F)

legend_path <"D:/bufo/legend.png”

lower <- rep(0, 3)

upper < rep(0.1, 3)
main_tab < colordistance::getimageHist(legend_path, bins = 7, lower=c(0.8, 0.8.
0.8), upper=c(1, 11),plotting = TRUE, ylim = ¢(0,1))

main_tab = main_tab[main_tab$Pct > 0,]

main_tab = main_tab[c(1,2,3,7,6,5,4,8,9,10,14,13,12,11),]
legend_scores = rev(c(0,0.08, 0.15, 0.23, 0.31, 0.38, 0.46, 0.54, 0.62, 0.69, 0.77, O
0.92, 1))

main_tab$legend scoreslegend_scores

main_tab$hex <apply(main_tab, 1,function(x)

rgb(x[1], x[2], x[3], maxColorValue=1))
barplot(main_tab$Pct,col = main_tab$hex,nesrarg =main_tab$legend_scores)

for (map_id in 1:length(files)) {
map_img < colordistance:.getimageHist(fil@map_id], bins = 7, lower = lower,upper
= upper,plotting = TRUE, ylim = ¢(0,1))

map_name <strsplit(x = map_names[map_id],split¥:")[[1]][1]

main_tab[,map_name] = rep(0,nrow(main_tab))

print(map_name)
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for (i in Ll:.nrow(map_img)) { idx < which.min(applyhain_tab[,c(1:3)], 1,
function(x){sum(abs(xmap_imgJi,c(1:3)])) })

change = map_img[i,4]

main_tab[idx,6+map _id] %+=% change }}

write.csv(main_tab,file = "D:/bufo/frog_table ua.csv")

tdJLizdzEBSOl®f ¢ dzv H ° 9 HMlsC o tsEts my " o
LOB®dzj dzdz? ' o' HYftseo ' Hdes to' Ldets’ COIsjctste
(Philips et al., 2006fhillips and Dudik,2008;1 J S e OMs 9o O 9)Is OdzO adg. H |
sOBdzdy' 2A.r sHOIEBE

a+b*x [a=432312, b=0.966549]); N=103416; BZ2=88.7 3%

I

15000000

By awgz0vn
12000000

gooooon

4000000

0 4000000 8000000 12000000 16000000
BY avqgZ000

t dm.5. 21 tcd € dzOH tcjLlzd k¥ ytsets CtcOW
f stoW dgdlzy dssH j dzj 2 € dz' d30OIs d B, ddtides & d3tigis 1 gzdz® & @re
2070 ¢ 9) HA&vW ltOQotsBjlojydtsets 1 sdz' mmw

]l " tetsc ' B tzH fifgls dzdzts s j 2 ) f sBlzHtso Odzd A C
9dSBted MisOdzdzy d3 ( tetsGtc Odzdats G 5 L OB j Lt dfryg jd=
Qo sty dzEz’ Lz (Conrad et afllsted BAAE'S ; ¢
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b WPy (¢ Otclstsc tc OWH] apelzd O tlzgey 2 dzf SOt J M3
Hef sdise s  * deffistezd3j dels©® ¢ 1 OC jIlsdzO BB §
hts HESL 9 sdzd dZOBSSH s Offdas BB dz' @ BsHj 2@ L O
Bdzs LOoOdzsOy j s £ fescteORBz SAGA GI S i
Hf Sdiitsa ts® WEdGy' htsc Skl & edzp’l o tff &8¢ Ot dzts

Mrd &2 Hotsms LEBWOYJd . [ 4L WU ALY
® HBBEIOY O Ctedo bz L d&3° dzd Cdz! Bteso 5° G (
Hilsjed(RIEOY 'Y dds Bdzdy ydd * yj L dzOyj dzde”

HtesBdzsets "  HicOrnlzdzC2), Isdd3s B ' dz h j  {lsfHds
CteOh j §Qdz@H f tctse dztsils d ydzO BtsH j dz (S Otcls
ORW "8BRISs yYyJj?2 TsCOLdds HLotdY' odwedls
tejLlzdz IsOIs BsH J dz¥ 9 O dzdzgW " h W OC Isd ydzt
BBSH j dzdzé , BOLE® ydm! dzOteyOgizylsOls Og O dzff tets |
tdLizd OIsd HOdtsEes fftstc’ o dgv dBz2v dzO9 J H j dzts
l " LeOdz LOYy' v Issys¢ L dzO~" HBSSC SO Mlse s
(v.2.181, QGIS Development Team, 2016. QGIS Geographic Information Syste
Open Source €ospatial Foundation. URbttp://qgis.org. s Otelslz 1 tcOQo tsB
I sdz Mimpw, wC | BSEjSetOW " Yydetse s tod oY JsBigRd:
(z2JtBOS, [ DUR®zfyj dzC 8), 2005

25, 1 tsfdz' HY j dedzv L Olc@dgg datsjndgj dzdfg dof @ dz

[ siypdz" H Y j dadzgV G4 dz a3 dzlstsW Oz dzd o' HBLIzo®
ftoso jHJdedzg" a3 tetsL Isd dzatz | 33" dzls 8 dzts © O d36 y i dziy I
w. z dOdz'T ¢ OlzsuigjLdzOl3” dzd 3aisg Ot [ dzvs s o d dzlz y J dzdzv
smtse ddz L j dzfs eziPelophWa@dz] dgO fslstcjBd © tlilsts
HtsL 9 ' dz dzgdr-m HigCtRaR$ dzlsi'dev. ( tetso j H J dzdaW HO
odSstedMisOdes 143 MmisOlsj o tsL tc Palmphylax fry moBSdddzdy C
576 ‘' B tel Hdibandus x P. lessonde © P8r@libundus.  otafsBC’ tetsL d3' o
Hts 15 .smtse ddz
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[ sdz" HY o Odzd MW o dzzlstc® M dz’ stcc Odzd , w
wdzC Of Mzdz' L s9 Odz dzd yd dz§ tso mMisOH '’ G J dz
1d BOIstsH W' CMkzoOdzd ' H  Gte" Isddz 70% JIsOc
@tW Yytss o BHESE ( 60EMCE] © MU' jdis @ detsdz. o
otsHSftcso " Hdz' 2 9 tSH' HE J 906" dzgOy' °’ ~ SBS
GJdz 3 dzls' 9 HetsosHddzsmw dzOC st kg d@Emdzeo -~
Gzt GJdzt o3 dzls ' 9ad B O to ' 5 ez L d&zOyOdzd ' dzlsj d
3’ dz' B3O dz! dzj ‘ B3OS Md 3O dz¢ dzj C'dz €' Mmls i
A OL VY’ dzO (wuw) ) ‘ d $Mmisj dzmd o dz' Mis “dzo OL
l dHtse ] B OGOIsmlis oz Oxdgddz! L d3' alifidtizsots dignflsdEinlg F dz ts to

26. [ sMmdz' HY § dedav W § dzts 03ts tc WB. hor@En® tc & dzj dzdzW

1 " HicOR 2dzets € o' HMISC O L OB Otco dBj damrilsa
ftecsosHdomw L odCtttdmisOdzdzy s f tecscte OB V
http:// www. ex. ®©&czH Okclsagse | ) d3j IsB H diflds © (W
ftesetcORBO HO' LBEsck dzjeSts tBYdmdzdilsd o
Hstf SdBts @ 58 " dzflstc iz d3j dzls © W' ¢k o Odadzw 5B
L OBOtco dzj dedzv fted o jdzdStsdsz LB dz' h j dzadziyw (
f syoOlkCsoa" 998" HA H Odz Hdzv totsBBIsd ftotsc
YyomlsdqdzO o' L jtekdeC 2 yYyjtofo By MOo’ Y tosGcichd
r dzv Htsfmdz' HY j dzdzv B EZRiZdomhaing § € thd fij la G dz” 2 Wag B ts -
220tc ¢ ' o ,soWtlgtHz S tsdzj Sy 2 1 ON O Hzzdzi & 6 ¢
1 §1 LSO dzd sO yvJjtedz 9y’ CBEB tsB dzO fd
WBlstsctcOW ko Odzd © HdzZ 2 ftsrdy’ ™ Hdzvw wits
Miskzf j dz2v L OB Oto dzj dzdzv SO o' ( OtislizdzOE dsjAdzls
Il df OH C do,J dflstad@fdz dzd 2 o L jtokzdesC ( syfeged sgmB
W' emoy" sO LBJtc' ¢ Odadgv BOIsjtc' Odzz OB |
Hisfdz' Hxzj dzdd tc O- sptOEASC © ydmdzse d - tcj L zdz
ftesctcOBOL! MROEXYC (o dL dzOyJ dzdzy Mmlskzf j dzv& L
odH" 9, "  HicORZdzes Q)] WIB @, ;Jtdafsm&pi)a; a Sws.j WO
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C st davtfy ' 6 d{ppd®man, 1904 dzv f tetso j H j dedzy C Bste
mMiskzy j dz¥ L OB Otco dzj dztsfis ' tecjgetky o @ j 56 tal@Wls o
fstc' adzw dgdgv BERdzd LOCBY odCBtedMmMisOdzs W sls
C'dzr €' Mls! HBMdzZ HYjJdadm MtsBddz 4sfihytcEOpEsBI
s dz’ dz" dr yYyoOmlsddz v SO dzd ( ¥Altdd@iezCo' joyr
YyJjtdz 6" afmps €O, [ Hsidn! o6y, € Om Qe 'Sapjd & 9] © PG
sdifd fdwd (W] dcohkstew, stsBlsts Isdf§f ' o L O
W deslsdf so s, Qdzj ‘HdgOWzz Is ' ®wiled s Hf s " |
nOtOCIsjtedmMisdS L Q@ @z dz™ )d3j SFH dgO® ¢ ts
(PupinsandPu pi na, 2008). 1 tH' ' d&z Isdff " & 9 j dzlsts!
CdzOMmiIsy ted dzO9 J(H JoB)lsks Cls OB dzd Yy

2. 7. [ 6Mdz vy jdedz" LBsodz hdg' 7 hcteW sdzisa
Y tod odL dzOUj dzdz' 2 tsted B tedzz o Odz® fig® ozl. AzC

14 CtcOMmMBse t5° (1 4dStcOMmtse O, 2008) , K. Hen |
Dubois and Oh | er , 2018) , O IOC 5y &3 stsH d ydz
My 9 0oaltstcOBRBd (J1tsteSdde d Hte. , 20 2 )y0Omls

stcOf dzv dzdz?v OdesBOdz' 2 oL tORtsokzeo Odzd Y@RMls
%) (YOS O kf'a thBdded L ofcHL Bz iRE BB
Pis (Nad N) *100%) kO L OCG Odzip)ded (2L O Q ! Iscied 20 daly

Odz®dg' 2 o© HdZ 2 odB  ty' ) . s OC Y Blzdts
Istc Off dzw dzdzv QRO dz'"2s (fASCOL E® yYyOMmlsSlz Is'
9 GJjdzgjtcOdz dz' 2 MkCEY dzsMmis ‘ o qtcOntso lg) Is

MdtiH kM csust SEOBEStolRdzdds  slseo tstefmise H dzW  H
MzC ] de)ffAeas (NHN) * 100%) . 1 dh jdz0e jHjdz2 (Tt
we Hddzv Ctejdidr odB' tsC, sO¢ Hdv - ¢
GJBceteOW ' ydzedms ' HH' dwdesC HEMdz HYy o Odatsc ¢
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2. 8. [ tMmdz HY J U] dz g% dpkylaxgescientus

[ d&zv Htsfdz' HY jdedz" o dHBSotsets M ZOHE f S5t
Pelophylaxe z dzts oL WIsts 616 8 f] Btk ,87  dacdfd Y6
BOMJ 2 dzgz tds O irddz’ 8 Geftpy; 2 datdlzd®@. 1 2@ ( ©Odejsds'tcH 3 B
ldHs9 O fHteddzOdzj ¥ dz' Mmlis s ddz o dL dzOy O dz
oY jydW ' ydesets ¢ j dajdsjdde@Aic dsh tH30 GifsizsEOH JRizc
Wijtedzj dzlskz dzOCIsOIH G  HietsE j dzOL d. [ Oded?2 &
fts 26ets jdzjChtosY stekOR dkmadbd cgPdet R a
CtsdeC toj Isdats’ Hisfdz" HY zZo Odzts”’ sftse d dzd . ¢ dz
HsMistse ' tcdzts tesLf sH" dzdIsd M A Hisfpdz' H Y
Gjdeslsdf " ydedr ctolkzf. A J oldon0 tedadsf ,C * hotdn ! RA®E,
sMsedded SO N g B BEPHESABH fzOdzlsd SO Mse
B Mlswis! dzj L dz2Oydzz HBsdR h Sk cjdz" @ OB
HSHOIsCtsoadmr ¢ dzOM" @ Ilsoa Otddz * toj Ctsd3B " dapiy’
smtse d dz. 1 tod Yy si3kz fn Gte jB holafon Qizlzdz" RelopkHa teizf
esculentus, 't ftesHEZSCEZEIs! tj Csd3B' dzOdzlsdz B Od
lessonag , § stesHYd' ] CesBBlcdz@dzs © ( Er ) , O Mmna tc
SL J todzts 'P. rigliueddy -smMsBddz tsL Jtedes™ Y O0Bd L ° 0
odHE (Ri) (14d¢tcOMmMBtefO] tsdasg da , H1R20,04200
2007). 1ttse jHJdedzg" H tsmdz'BH Y jtedsdas H jd WAtptnty-j figh
Jdzi CstesW steq) L 2 O thdsip.dzH D.EC s elzs{ [ 3B F i< o |,
My otctse ' Isded S 53 9-Gy iz tklf ydzedhds dzistpdzsdzts md M
Lssdzseg " ° " d3. w. w. z BOdz Ozt deteadd ¢z g . LS
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— e

= 1 CLC
| f ' - 'l.l-l!.'
L &

b

N ~¥W_M,;,,u_t&_9)!__3:,’; i

{ dM6.y @. ¢ dz' dgtsudslz'teed© 60RO fBuc@{oHE]) ( cBf*ds Is d
8,9-sMmtsB i deipundus. * dzlstetsetej i) BB @ j detslsdf L d

2. 9. dlbbotstejdzdz?y tsB ' Cls' &8 HAzW - Btetsdzd

[ dzw Milse stcj dzdzw dzs o d n IsjtedIstste’ 2 4 30
9 Cdzt yjdedzg" Hts tsW' y' 2des’ Emerald Net w®r |
Standard Data Form Manager (SDM Managed v2 . 3) , hts HBL o
MsOdzH Otelsdzgz W stcdzz  H Odzd - , weoO tfidhmk’
o' Hf s " Hdets = ° Yy dzdz' Mis we B ' €O 4 &BC
Mise tstcj dzdgy € Otekskmiz*. ¥ bEIROBET sed Misse zo Odzo
Earth Pro (Earthv.7 . 3. 3) . 1 sHOdz O tsBBISO L ¢ Ot
QGIS (v.2.181, QGIS Development Team, 2016. QGIS Geographic Informatic
System. Open Source Geospatial Foundation. WRp://qqgis.org . stsysc d
ORW " B 2, IstsB Ists MW stcd3tso O dzO BOL O H Odzd
ltcOQotBjtojydesets 1 sdz' MW dOdesd dzOmw  dzO d
CdzOMmiIsj ' o syt L d&zZOr " HESC Yy dz s®d rls togf ¢
GteJ B dzyOfisd?) sBdteOdzdmw H" dzw dzC d H dzW
Bdtedylkz. 10Mskzfddd SsStsd3 Bkzdzs o d¢ sted M
"deh R e dH' ®@ tetsdzddz so Otcddz t j L tsdzs Yy :
zO2B ' dz " sets HNEdzj oy padaled ~f " ssYBS tej * Mists
ficso jJHjdets o L kO dzgk BBY' dzS & Mk jdzv L B
fsHOM hses WkdSy' tsdzzo Odegdzgv WG twjWhke' 2d3
ftsdzr sodm HEGMAz HYJ d2 (9 ¢ dzt YOO dgdzw @8 B g3
My 9 Colstste’ o) , sO¢ LO HftdB@setse (0Kl
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Earth Pro. 1'fMmdvw MmMlotste]j dzdz? Cwdzlskztc’ o8 51
Wtstcds HOdzdr ( SDF) IO fMmlseotstej dedg? * H d dats’

fjtojdz ¢ Wteds IsO COtlsd fsHOo Odzdfmw HB [
LEtO dzd Hdzvw YSHOMZ htsets BBGESO B dadzy , L
ftesyd HkEte dzO t" adz' 1 Jjtedzs Cts° GCtsdzgo j dzy”

ydr B ‘' ClOffpY o OHBfz®Mds j Hdzd ylsoa © IsO B j L
Cet®@OHM! C5° GEOd LOY'® cultd dff! €O 1 &
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tdrrwf 3
trrvf?2vousr rluefwrrpr? vo wm [a g []

3.1. [XeHmciysdyud - OO DiskipteHBgd Bd 2

r OB O ¢ tsflis(Ravagtvddis) O

[ ntesdzdzd 2 r BBOISkeifsMistcsBEteH O dzj BO°
MsOlskzmkz d&O Isjtedlsste’ ’ LSO dad , ftetsls g,
o' HMMdzZ' HCBoa ko Odzdzgy Bk YOMm' ssyts¢ L dzOr " HB
OCBHz! dgddzsd o tWORECOR Gtotso jHJ dzdaw L Oc¢ Odz
B' sto' L des3Odz IslsWw. wvddz dzgj ijdz" yj?2 odH 1
ftots BSatttsdkz HJSB Wdhktsted O WOokzdd ' it
yjtootsdztsets M dmMeE L aGictsais o tciff fiptstH YO I§ J «
LC (Least Concern; Jldud, Mt L ddOFHsS HLWAsdz|f
HS Mfdmé' o toj 6" sdzOdz! dets ' HE " Mdzed~ 9 dH
[t eom €2 SO uvjtdtsi &z mr ¢' 2 BB AEOMIWA.

it BLYBoMmE HY J dedgl tedsg' O B-'ORIE®LIs]G. s ) ISR BEEgs H (
tc' odes 3’ todzts fftoj HMIsOo dzj dzO -dz® daf fiZn? € s gtz 16
1 sdz' " rdsddqem! CSsdi3z (A j dzlstc Odz! dzts d3lz )
70, O ¢'d ¢' Mmls: Htsfdz' HY j ded s t®B @l d38®," o
rdlssdidisBds ®, (' odzjicdef!, C O sHAdZHB3 L O FBdz! o1
I8, mdj dz' dzd ). R.@rvatise ®@L 9 d yO2dz@3j J € ©I5 s dzdzd A
ftcj HMIsOoadzj dzgdr dzd L ! CBtetsdz@ A3 OF fstg | azO 36 Sk

ZeCOrdz" nf 8 MOtOSIsjtedL 2" Is!t MW Hiso tsdzf 9 (
zOMmj dzv s yd BkOSCtsy cetstesHd, §todo Olsdz - @ sy th):
L sdzd . vOCBBY GetMmMistesBsScHO Y O0BO sdf so

I jteds’ S 57§ tsdzo Hotlmgia paystrisdfo oy’ QUEESiles H H W B (
dzd L Jdzdz' BtszslsO, o Is. Y. JjobtsWd odMmts
2 &syOte' (D4.1), LOwsmks' SCtkzfddn thss
odsE’ joltsWdd kO jlL tslstetsidsc’ dbidsE
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fOfsteslsjo' bkLd MMy kO d&kSd (ES5.4), L OF
[ dzjtoj sk sBduO’ §jjoOyds ftdicsH d

sLjtyw, LOfdOsd ' yss, ¢k’ ysd, Hregd
"' Hd3" YyOemw E HftodHtstetsydz = COdzOo On, L totsh

ey RN
t dfl 3.f tstRY dirvalis BiLO 'L jtzhdOs® OL ( " H
CtcOf Yo fipy ‘Pl o (

[CBeWsdkse yddI 2 shpdfy. Od% B 2 *  dzj o J
ftoj HMIsOo dzgcRamsdgsisfelzf Rani dae ([ tsHOIsStSE 5
HOdzd s Htosd3 t6' 8 HBdz®d daGhiz" d2Plz oA R ols
MjtejHdy Sk 48 ,i40, &k, EHEOEIWs &z. 3. 1) .
odwodzj dets tsCtoj s’ BsteW d L OB Otes daj dzedd'c,O dw Qo2
o &' lsjwOkbtedzdr HYjtoj &ZOR. [t OSCHr &St
C dzv d3fHs@E Bdzdm SO " dzgh dm Jdzj By dzls® @ 9" L j 6
ytstedzed s CteOfs¢ (" Hodh jdzO CtOf yomils' fmls!
odwedzjdg fwBdZdLE L. -diz,dzjt ' o ezgdaiz  dWgfids ¢
e zOo@® (In, oade ' t6€d = 56). [MsBdded L 9
fsedzdL &2 L. 1 ' sy ddits zdgdany R8s 6 stsBtalz. vy O ls
67/% (n odB ' tc€Cd = 15).
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[ BoWsdzse ' ydzO rOtOCIsjtedMisdC O odHEZ L
mMjtejHdz = L d&zOyJ dz BsteW sdzse " ydedn et tc
sOB ddpg8A) G dzv MOABY © (N=90) IsO MOBdy! (r

v OB dZfIyw
dijtejHdZ (B8C0OLdddd Bkl dkisBisd YydgdsOIst) s d
SO tjLizd SOIsd s’ odew dedz?y M-Feisgatcrn v L dzl
(df =XkB®B), to

g Odziy Il 4 OAd3dIyl’
| Gt s LH(jz(;Glich Min Max LH ;Z(;Gi; Min Max | t-value p
(d3d3)(d303(d30E ( dsch) ( d3a3| ( dBf
L. 48 18 N339,21 (550049, 473593 [61,27 |-1,65109 | 0,100
L.c. 15, 99RN1268 (21,97 |15, 12 N12,40 |19,50 |2,94480 |0,0037
D.r.-o. 6, 35N0432 |75 |6, 15NQ04,32 |812 |1,55116 |0,1231
L.o. 5,39NJ42 |73 |5, 06NQ03,92 |7,02 |254380 |0,0120
F. 24, 70N|18,74 | 3496 |2 2, 35 N 17,43 |29,80 |4,18972 | 0,0000
T 27,26NK21,21 37,7124, 52 K18,51 |30,70 | 4,76056 | 0,0000
L.c.s. 14, 43N11,32 (2004 |13, 08N9,82 |16,82 |4,46776 |0,0000
D.h. 4, 79N0350 |78 |4, 39N(3,34 5,70 |3,27673 | 0,0013
L.t.ci. 2,76N(d193 |382 |2, 53N0d1,61 3,43 |3,36148 | 0,0010
D.n.o. 2,81NQ0214 |387 |2, 70NQ186 |353 |1,52997 |0,1283
Sp.oc. 6, 01NQ478 |826 |5, 78NQ420 |7,34 |1,88609 |0,0613
Sp.in. 3,12N0205 |438 |2, 97N(Q202 |4,31 |[1,79156 |0,0753
Sp.ip. 3,68NQ0280 |49 |3, 51N0267 |4,77 |2,17520 |0,0313
D.tym.o. 2,28NQ0113 |393 |2, 06NQ1,13 |3,14 |2,82720 |0,0053
Lt.p. 3,35N0247 |427 |3, 22N(Q1,98 4,39 |1,62855 | 0,1056
Lt.c. 16, 18KN13,00 (19,43 |15, 42 10,67 |19,75 |2,38881 |0,0182
L.tym. 3,01NQ180 |400 (2, 83NQ1,94 |4,00 |208267 |0,0391
L.c./L. 0,33Ndo0,28 (041 |0, 30NQ0,25 0,35 |7,15248 | 0,0000
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L.c./Lt.c. 0, 99N(QO83 |1,14 |0, 98 N(QO0,87 1,16 | 0,54480 | 0,5867

D.n.o./D.r- N
0, 44NQ033 |065 |0, 44NQO0,32 0,53 |0,36333 | 0,71®
0.

Sp.in./Sp.o .
0, 52N00,36 (0,717 |0, 51 NQ043 0,62 |0,32256 | 0,7475
C.

L.o./L.c. 0, 3
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BOE Is fslsddey 2z HjLJdaW " Sz yz 0OFC IseRd dz’
O3 desC dMmdzslsdzgdr L Odzdh €' 9) IO fshMistslskz
s dz € d Httsbdlsdms@dse B OGCIsj td' 2L, H QfldadEfs?j HIsg) «
Clo@glc Olsd o dzgd » 9o PHO CaoRMaMPdidsg’ tc 920 dzd o ddz B ' t5
MisOdzz otsHtS2d3 IsO syl ydr B BlIssf ' 9,
IsjtcOlssejdzdedrn WOSC kBt ©, dBjLijyddr o I
tso dz' h dz' = Bsto W ts dzts & Oy dEd 5 dzd © @idzdg® dz'q (2 dzyj| dizfiy St
MijStejlslz hC  tcdzdm L OdzsL Y OBd Istc@o W dats’
thromboplastin time) OBt OCIlkdoeotse Odzd 2
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Ctotsd)j SzdgH Otedzz ZOdzS 2 MC tod dz' dzC HooClpdsy  HStda
TOEOCkjtedL ' MEzKROttdz OSkdods fMis!: WOCIS

L 9 Odzts Blz, odzzlstc' h dzt sdgz L seo dz N dz sd3kz
(VHBSaduyjdeS s IO ' dz |, 2018) ‘ ftodL o st
W Bteddsosets LGEfighC Y tosh tsdzOM® ‘day ydp fn ¢

Odzs S sOGzdzw y' 2 dzed &5 o zOMIsdo sfylsw &&q .

r OB O ts (Pgldpldd@xridibundus)

[ntesdzdzd 2 rPBOSEE)L jtcdzOl)( 1 BH @ORY J B dz
z02B ' dz2 h yoOmlts toj "  Mistctso Odatste OdW "' B ' 8 [
L Odzj fpjtsdzty sSHOISCE www 1 jtodem! St5° Ctsdgo j day
COljetste' I'fH LICOdzj M des HEts MY ImME" o tcj G
f" " H&zZv c O Is! BMtsBdzde ' 2 GGrattetd & uvjtodtst’

t sLY SoMmE HY J dzdgv tshf) d2dO@P® O Is o fztc dzO HB3OF
sjtcdlstste’ ° Hsfdz' HY 2o OYs.¢ Bs "tedp' 6T "Sighir! (o tisfim
¢ &zOH O 340 (%Y, oamd e ®ORBEIBIE. £ ,0 (s'Baxz] &5y ¢
l sdzd dzfn* €408 ,sBfdZ. 9 ' 9 @); C OAZjsdzdazdby) .C O dsw dAf tc d
His o tsH d&dsm otsB ' ‘IstcOf dzvw * Is Mw  d3O2 % J L O9 ) HC
sLjte, MO &¢ 9, CfOdtst¢, COdOdE s. | OB
L dzj ftetslstsydes® otHBE EZddCO', LO oddaWiIsC
BYf smj tej Hdz 2 B dzd Ld'nC siNsH S2ndEs B '@z lizh b
stcOff dzw 6 Is+ Mw 6" HC 5, fitcjoOydes " H YOMm
o sH B2 BBOM] . [LitedzO 3 0O0BO sdf soddz d3gj h
1 4 tedzms € t5° Ctsdzo jdegO o Q& YV ¢ Sahfifdzdproges ( ¢ 1 . 2 2
L Gede J 0z Cddzddz¢ d ~OtetsW " Is' o £ B@BiLtslsteW
tctsfndzd dzdz" Mmls heodHCdr S ' ©6 (C2.27),
(C2.28), BEC tof OBt 9tdizsG odMmMtsC BlstcOo |
ftedte' ySseo' yYOeOtdid Cajj cF-®a 1) dz' ffds d(tesG 1y.C Sk

[ steW sdzts 6 ' Y deds» o flaPridibudd@L ¢ * H dzs f totsd3’
69, 73 &z Hd&zvw MOABBY' &9 SO 74, 23 ddz Hdzw M
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HisfMdz' HY ko Odats”’ Isjtedlsste’ ’ £ odedzwH i t
9 Ww@Odzd~ " dzHj S " & dzO83B)H J WaRW oy GsdPwp dad y( n
(n=69).

v OB dzd3y W
4 tcj Hdz f 8COL dzddzd BteW sd3j Isted ydzed »  ff to s 3
tojLzdzl SOIsd (Btc’ o dgV dzde" M toj-Hied I5] tol' 2O yy &
(df =1308);, t<0

g Oy Il 4 OAd3dIyl’
| Gt s f;;i;c Min Max LH;z(;GiJHc Min Max | t-value p
( dsch) ( d3dy ( d3ds ( dsc) ( Bdy ( BB
L. 69, 73N|44,46 90,47 |7 4, 2 3 N|54,00 | 107,85 | -2,1684| 0,0317
L.c. 22, 94N|1505 (29,32 |24, 14N/|17,20 | 39,40 |-1,7287|0,0860
D.r.-0. 10, 08N|6,18 |1335 |10, 51 N|7,76 |1532 |-1,4625|0,1457
L.o. 6, 62N1(38 [940 |7, 17N1|441 |10,10 |-2,2892|0,0235
F. 32, 74N/(20,85 |4635 |34, 14N|20,59 |47,25 |-1,3419|0,1817
T. 35, 33N(21,98 47,80 |36, 85 N|23,16 |51,03 |-1,4540 | 0,1481
L.c.s. 18, 54N/10,44 [29,21 |19, 51 KN|14,23 |27,32 |-1,7361|0,0846
D.h. 9, 38N2|445 [1395|10, 12N|6,18 |16,00 |-1,9711|0,0506
L.t.Ci. 3,33N0(207 [506 |3, 51N0/|223 |5,34 -1,4045| 0,1623
D.n.o. 4, 05N0(198 |565 (4, 33N0|3,04 |6,36 -1,9945| 0,0479
Sp.oc. 7,34N1(|512 (99 |7, 93N1]|511 |11,72 |-2,5129|0,0130
Sp.in. 3,21N0(186 |[524 |3,56N0(211 |500 |-2,7017|0,0077
Sp.ip. 4,39N0|278 |623 |4, 43N0 |2,77 [580 |-0,2980|0,7661
Dtymo. |3, 67N0[204 |560 |3, 99N1|1,75 |598 |-1,8675|0,0638
Lt.p. 4,33N0|227 630 |4, 66N0/[282 |6,45 |-2,0218|0,0450
Lt.c. 23, 37N|14,61 (3623 |25, 13 N/|17,09 | 36,50 |-2,4038|0,0174
L.tym. 4, 41N1[213 |650 |4, 68N0|303 |7,00 |-1,5901|0,1140
L.c./L. 0,33N0|029 (041 |0, 32N0(0,28 |038 |1,5912 |0,1137
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Lc/lte. |0, 98N0|078 |1,11 |0, 96 N0|0,79 |[1,14 |2,4126 |0,0170
:'n'o'/D'r’ 0, 40N0|024 (052 |0, 41N0|0,31 |051 |-1,6828|0,0945
fp'in'/Sp'o 0, 43N0|0,32 (067 |0, 45N0|0,30 |059 |-1,5303|0,1281
Lo/lec. |0, 28N0|020 [039 (0290, 040,18 [0,37 |-1,5476/0,1239
LoJ/Ltym. |1, 54N0/111 [231 |1, 53N0|1,11 |222 |0,1230 |0,9022
E/'::m'o'/L' 0, 84N0|053 (126 |0, 84N0|051 |1,10 |-0,1284|0,8979
Ltp./Ltc. |0, 18N0|012 |[028 |0, 18N0|012 |024 |-0,1676|0,8671
F.IT. 0, 92N0|083 |099 [0, 92N0|0,80 |098 |-0,0848|0,9325
L./F. 2,14N0[183 |258 |2, 19N0|1,85 |280 |[-1,4150|0,1592
L./T. 1,97N0[1,77 231 |2, 02RKN0(1,72 |245 |-1,8012|0,0737
D.h/Ltci. |2, 84N0|163 |460 |2, 90KNO0 203 |4,12 -0,7436| 0,4582
T/Ltci. |10, 758N |7,40 (16,80 |10, 66 N|7,88 |14,59 |0,4374 |0,6624
L/F+T) |1, 02RN0[090 [120 [1, 05N0[090 [1,30 [-1,6333|0,1045
I 60, 22N|24,62 ;55’6 59, 58N|2851 (99,87 |0,1944 | 0,8461

J

9 HO dedetsis’

fOLOd) s’ o

g4jLBSdAEZOH OB s9 O OF g P dzMfdds !

ZzO fsyOlsClkz Co ' Isdw. 1 tHddtsSdrs Mte ddz
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1 02t 0Odz’ h OP.uidiB@RUsezO®ORdz" HY o Odz' 2 Ibjttdlste’
(sd oM C0O tBdz. ) 09.02.2019 t., d&OH" L

fn. l dzvh " 9 C O
9 ' Hd3" sdIsd, h ts
wedna Isdd3 ud

©j L Ed IsOlstls jfidset®d. jiditpndaday & dzts
(p<0, 05B & s dzf)B Ols tz@y J tzdetid

odw e dzj dzts

Is ©3.9): ldzi.g. SDIM®. Sp.Oods Smird.p., Lt.c.,L.c./Lt.c.
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o §EODE nd find dziz
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it Odzlf o f dz'oodfj A8 Stds ™ t6 5B AZOMIS*
9 BHEB2 BBO~A
B3 uddetsds T Histed i3z It
Blzlsd OCIsdeded dsd vy dzste’ ygzlz,

§ 06 &BE
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(dz0f ted & dzOH dz0 € OdzOdz’ Il stelsded y+ ¢ ts° fMls ©
o' HA3 Yyl2s2®OB0). o¢Slsdeodz fHslswetsdy Hdaw,
1:00.

ydMmd dz2 qg'ofdds ! hsHts ydmd dz@ dats i IsP. ridib@dusgdm I
BOteh czlsdzd = BB dZ' COn dzO9 jlHj dzig O ' l5OB dzd 't
fJtc' sH ydfmj dz2 dz M5! ogimsE®. o dH A CHotg a3y -
151,8 f)./ 100k BjtcjcEcots’ 3dzhdz 3. k. 7 do
&z' &2 ° ([ tsHOItS 9)

tdLkzdz sOIs(d B' BC dz' 3OIs d qdts ditslzts dzts H j tzY ¢
ftcso jHjdesets B 5C d2' dq3OIs d yddd,c sdz@3tsfy ] EHay v O
Ctsdels j € Mis dzOw o dzts s CsdsB " dzOy " 2 19 ¢
' dzz o Odzdzy 5L jtodets® X OBd ° 15, 19% Isj tod
sjtedlsste” ™ ° dzgO@2B' dz2 h ftocdHOIsdzed i3 (HdEDY 2'0
o' €£5COLddCd MEEZOHOBIs? 20, 73% Isjtcdlstte’

1G' ' Hdes L tojLizdz sOlsOB dtsH j dzt o9 Odedzy &
BOE Is &zoMmiszf dz' WOCIsted : bi o6 (& d BO
12, 2 %) SO biolb5 SHOHYAD (1SLHOEES sl lH)
tcjLEzdz sOIsOdd Mjskkc Bk isiSfd2 ZOIsd ydzed?2 §s5C 0L &
028" &z hd2 CjW'y' ‘dzs 9Cd&zOHE 9o dBtsH j dz
z02B ' dz h L dOykhz L IbsySd Ou®idlz Isdftq usjcdf s
ftcd ftsBkzHBe' 25 twjtfd' ¢ dBsHjdz (AUC=0, ¢

16" Hdzs L fsBEZHBSo Odzd 3 f tese desfls d ydzd o
9 Hftseo Hdzs HB flosedtsL s Odzdr L dzOyJ dz 1
ftcdHOIlded d3d Hdzw ' Mdzzo Odzdzy o fgeelzH Bzt G dgts Gt
sO hj 7@OBH %z " JtedHOdddid. wEZzd@Otcedzts
sjtedlstste’ ’ HsMdz HYy ko Odzis@ ts tej ¢ tsdzlz, h
oL oM HYy jJdadgw Mftedwisdzdodr HAYW yY! tscEts
WOCIlsste' 0. ¥ dzQQf fddz) tc @ gz )+ s BER*=H S &OH Q1 Tt
3).
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| s sHOtcf! € j. LidiOdry dzdevts e § H J dats, h ts
BstoW sdzse ' ydzdn Odesd3BOdz' 2 L OB Oteo dzj dadzv €t
¢cHuman footprinteée, h 5  off) adzs®@ HERGSIR £ dzz Is ¢ af
of dzdeo dzs Hddzd d2O MjtejHBodh ] L. GatHOLADd
B' dz2 h' fyls! Odesd3Odz' 2 BEdzd o dWw aRddgptiylax ) © 4 |
odHd yY!' e tWSHEZ dOs Is! B' 5" dzH d ¢ Olststcdz
ftod HMIsOo dzd € dd deetsH dg@zd Ra®iyj dzdz? Bk HBMdz' H
nOtcOCIsjtckz. [ItcklsO h ¢ tcdzdrm L Odzts -boxts 1z th)dd
B' dz¢d (HBtso )y ddztss ' H 10 HB 47 Od detsC c
MistczC biztetkl j ~ dzd, HMyszj dgddgls flg Is tzF H & d3-A dzGply G
sSOCde B' dz¢ ' 9 9o ' HdzthQv Is§ MY Hlozidel® ' Y didzeai) Is tehdt
BOs Is! ' Hiseo jtocHY jdez Odzalsd i3 CtetsBdalz OC Isd o c

r OB O ' figls 'BoEH@ibundus x P. lessonge

[Atetsdzdzd 2 r BB Ols iz iIs( psHPISEE 65 Bted H ts5d3,
GJ BB CdzsdzOdz! detsec s € 53 dzj Relipghylax. j dzjf ded ~L Oz
[ SHOIsSCE www 1 jid@ffdhHelz ©gdd pdly ' Olz dzd , ht
ldH LOdMmMjdts HB MfdMme' o tojc' t5dzOdzs datho 't
sattotsdzg’ Bk v jtodesf " dzv iy €' 2 B AZOMIs' .

t L tsofmy HY j dedaW Issohy | 2@ OB B j CdiEjls ' o dzO
stcOff dzw ' s+ Mw dzO o M' 2 bjtgiflstswelsd Seetsfadgd My J
Mrtcj N zo Odzgdzg? Hotsmn BOIs! €' oM €dma o9adHMBE T
odH"' 9, HOdzd2 odH d&syJj L GsdQ s hiHGdejsyazts
Fdidse LEmMiste’ Y BOIs: C" oMM+ Cdm odH" 0. KJ?2
o' LdesdzOdz Isdzed= otsHdzdr B ' Cls' 9 foslswets
MisOe € d, dftcdHEBAEGEY(, "ted e Oy’ 2dz C OdzO0zd ,
stsh ts. s' dz ¢ fMls! Hisfdz' HY j dgd - L Of f 8, o
rdlssdiidtemi £, tsp dzo dzji &G, ¢ O sEHAdzHOS O FB ez’ o1
12, uvjtedssf '-dz/) ! G OLbfiEddr. Moyl O 1 ° o dzsy'
mazj dz' dzd y+ € ts° sB dzOMisj 2 §tslsteijBlz' HitSH Ols ¢
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OotHB2dR ItecOf dzwe sy Mw " HES, G jto]j oOydets
o SH 52 dgO B3R Fdibundus x P. lessonded ff so 5 Is tc Qi jdqvO rls * Idi(
g dzdh L tiLbdy’ " 4 1] 6dd®o O Y CShhdparg d
natans( #1. 225) , L Odzkz to j dz' Cddzddiz¢ d r OttsW I
B LBIstesW d&zO tetsmdzd dzdz’ Myls heodHCdn f cslsts¢
f tso ' dz' des tsHjtfLldALd R0 o( &4 2. 33) , J olstotsW dzO
(C2.28), BsC 6 OBt otdzsc oM BIstcOo
ftedtc" Yy tso yoeOotedzed¢d (F9. 1), ftodtc' Ys< s
dz' md dzj BsteOdz).dzts’™ L tsded ( G3. E

[ BteW sdzis ¢t5 fudifRe » d dz& * I8 ‘ted @ridiltundus x P. lessonae
MEAZOHO' LEe"  Hdz o3 t6' 9 HdzW Isjtedlstste’
Hdzw MmOoddy+ . [ sWsdzse' YydzO R OttOSCIsj ted Mlsc
odGedzwH" M toj Hdz" R L dzOy J oz |s @3ts toWdtdedds dz' o1
zOo j Hj dzO 1B BB dzdflzy' MOBY' ©¢ (n=95) O MO

v OB dzddy W
4 j toj HdZ fsCOLdddizdd d@steW sdij Isted ydzedr ff tosd3
toJ LEzdz sOIsd f stc’ o daW dzde? M toj-Hield] 5] toL' dzO yy I
df =138; <0, 05).

u O3yl s OBdy" ||
g jtcjH| g jtciH
s B4 _ Min Max s B4 | Min | Max | t-value p
ltesd3 | L dzOY 4 ¢ L dzO0yd
(BB ( oB3d3 ( o3a3 ( a3d
( BA®) ( BA®)
. | 05,2
L. 61, 94N|43,21 7728 |75, 7 4 N55,90 : -8,4027 | 0,0000
. | 31,3
L.c. 20, 77N/|14,22 29,10 |23, 6 7 N 18,98 o -4,9767 | 0,0000
. | 12,6
D.r.-o. 8, 83N1|606 |11,86 |10, 45K 8,04 0 -6,5461 | 0,0000
L.o. 6, 60N1|412 950 |7, 14N(d5,17 |9,13 |-2,4061|0,0175
F. 28, 82N/|19,63 (40,16 |34, 42 N 26,16 | 44,9 | -6,1847| 0,0000
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9
T. 9, 18 N|19,04 | 43,27 25,25 25’3 -5,6441| 0,0000
L.c.s. 6, 25N/|10,60 | 21,89 14,0 i4’2 -5,0300| 0,0000
D.h. 68 3,76 |11,71 7,07 ;2’3 -5,6728| 0,0000
L.t.ci. 67 2,29 |5,15 2,38 | 5,25 |-2,1512| 0,0333
D.n.o. 6 4 1,59 |5,29 2,93 |596 |-4,8892|0,0000
Sp.oc. 34N0|438 |8,:28 5,79 ;0’1 -6,6009 | 0,0000
Sp.in. 3, 11N0|167 |[450 |3, 43 2,55 | 4,80 |-2,7067|0,0077
Sp.ip. 3,81N0[222 |558 [4, 50 3,41 |6,01 |-5,6304|0,0000
D.tym.o. 3,04N0[150 |450 |3, 73 1,94 |540 |-5,1862| 0,0000
Lt.p. 4, 00N0|243 |572 |4, 56 3,00 |[6,11 |-3,9270| 0,0001
Lt.c. , 46 N|14,55 | 26,20 |2 19,05 32’2 -7,0785| 0,0000
L.tym. 4,28N0/(220 |600 |4 3,05 |6,42 |-2,7800|0,0062
L.c./L. 0, 33N0|0,28 [042 |0 0,26 |0,36 | 4,5378 | 0,0000
L.c./Lt.c. 1,01N0/082 [1,26 |0 0,81 |1,10 | 3,4219 |0,0008
D.n.o./D.r-o. {0, 41N0[023 (062 |0 0,33 | 0,49 | -0,0736| 0,9414
Sp.in./Sp.oc. |0, 49N0|0,32 |0,68 |0 0,34 |0,58 | 2,0059 | 0,0469
L.o./L.c. 0, 31N0[0,22 |042 |0, 0,21 |0,40 | 1,9977 | 0,0478
L.o./L.tym. 1, 56N0[105 |[220 |1 1,24 [1,92 |[1,1003 | 0,2732
Z'tym'o'/L'ty 0, 71N0/051 099 |0 0,50 |1,27 |-3,4007|0,0008
Lt.p./Lt.C. 0, 19N0/011 [025 |0 0,14 |0,24 |1,8019 | 0,0738
F.IT. 0,99N0[091 |111 |0 0,86 |1,09 | -0,2301|0,8183
L./F. 2,16N0/[1,84 |264 |2 1,91 |2,80 |-1,7962| 0,0748
L./T. 2,14N0(1,78 |256 |2 1,92 |2,76 | -1,8469| 0,0670
D.h./L.t.ci. 2,10N0[1,32 [330 |2 1,73 |3,49 | -4,1932| 0,0000
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. . 13,4

T./L.t.ci. 8, 08N1|525 1264 |9, 01 N15,66 o -3,3503 | 0,0010

L./(F.+T.) 1, 07N0[092 |130 |1, 10NdO0,96 |1,39]-1,9116|0,0581
. 41, 66N 88,4

I 31, 33N/|12,86 |82,37 . 17,13 0 -3,9458 | 0,0001

Il t.jL kdz IsOlst-ls jtfidstdzs * jrdgepzdatbeondus x P. lessonae iz dzts
odwodzj dgs HEsMIsse ' tocds 9 ' Hd3 dzdzts mlis B g dfs pls<dd,
L dzZOyYd dedzgv » BB teW sdztse ' ydzd 8D B 200610, A3 ¢. [DG-0.9L.0ls O
F., T., L.c.s., D.h L.t.ci.,, D.n.o., Sp.oc., Sp.in., Sp.ip., D.tym.o., Lt.p., Lt.c., L.tym.,
L.c./L., L.c./Lt.c.,Sp.in./Sp.oc., L.o./L.c., D.tym.o./L.tym., D.h./L.t.ci., T./L.t.ci., Ix.

HjLtsdzdzO IsO HBB.so®] IO€dzdf® dzO ks é¢f o dz' Mlis
BOIs! ¢ o M 14CPd mibuadifisls @. lessonae 1 OR BOdadzy L dzOR
mMf smisj tc' ¢ OdzO M 30.04.2021 d20 Isjtedlstste’
' Lidw8.10. 2019 9o M. ] O30 tc dzv , r dlstsdid tc
sO¢" 2 Hd&zv L jtodzs'™ X OB(.

ydmj dzi .d¥ jindsy L ¢ dzOH dz' Mmls o dL dzOydJ dzda
Lsodz Ndg' d3d L dzOS Ozd, H Odg h s H ts¢ Y]t HiZ
ridibundus x P. lessonadz] §f 59 dz' sO WtOGcdy) dzls @tgde'j L ( [ISE
odH  yYyOfmlddess ¢ j 3 ¢ dds@Z0kAzEAs ¢ Bs € ts d3tf difi)
EmMC &zOHdzj dzd2, tMEC"  dz €d o L EkOdz dzO ' H j dzls«
o9 CtejBIr oadfOHCOR ' HtcOmtto Odets yd mj dz
20 tsfm. /100 Bijtcjesoats™ dz' dz " . HdBHO 2 b ot
o M. wo ' IswirLi! Jsdzddn' s’ B EZOMIS' Csf O
dzOMmj dzj dets § toj H is.OojdafC WO mzb 1 fls' W C -  da
(30.04.2021) M dzOzO 50 tmMse d dz. v OC 5y
WBdzsOdg'j edgBtstc” Csdzlststed 1 dMmtsy! SsEets [ ° f
t " odgj dgfp! €t BB AZOMIS"® .

tdLkzd sOIsd B' 5GCdz' BOIs d ydats ditelzts d3ts H j 024 €
ftocso jHjdtsets B' 5Cdz' (3BOIsd y@g g 5 daidts Hnj' dxscosidds
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Ctsdzls j € Mlis dzOw o dz8 M IsS dz' O] ydzg [ 2W O Iststc
' dzz o Odzdzy " Milst e des’ OB d 8, 31% Isjtedls
sjtedlsste’ © ' dzO2B' dzr " ftodHOIded i3d H dAWdzO
2000 MM dQH O Is 11,85% Isjtcdlstste’ 'HOlBRHAz
l O)ydzdoets tesLikzd3' sd, hts, MEC' d ¢d eodH '
odH" " 9, sts hoadHh j LO oMy HOdzZO dsH J dz
Ctstej dzw y' & 3" Cdz' BOBdydzd dzd W OSCIststeOd3d
¢ d ¢ d oL toffif¥isHodjudds’ dp Ciisf € * o ! S dn o
26t klsoatstejdzdgw © G j A3 € dzsdzOdzy dzs Bz € ts B ¢

1G' ' Hdes L tojLizdz sOlsOdB dtsH j dzt 9 Odedzy &
BOs Is! dOMiszfdz WOCIkted: biol3 (SYOHJ
zO2Isj §f dzZOhetls®OEzEZE 0 15, 0 %) , bi o0l1l5 ( te( HEAOO l4r
100 ))1G" Hdzs L to]j L Esdpfds@ls Gedsdts Cjda addOKsndi ufda] 2
ZzO02B " dz2 hd2 GCJW'  y' “dzls o9CdzOHEZ 9o dBBHJ dz
z02B ' dz h L dOykhz L QY FOwddyg sy j d's
ftcd ftsBkzHte' 25 twjtfd' ¢ d@BsHjd (AUC=0, 7

16" Hdzs L fsBRZHtSo Odzd di3d f tetsc dztsfls d ydzd d
o' Hftso ' Hdes HB ftecedesL s Odzgdr L dzOyj dz 1
ftedHOlsdzd d3d H dzvv FE Hirjzlidz o OH&zW7 899 HIdzj e Iststec”
sO M j -0zORBY% dz2 " ftedH Ols dzd i3] . o lzd3Otedzets y
sjtedlsste’ ' HBMd&Z HYykZo Odtsets toj e sdgz, N ts
Mftcdwisdzdodr HdzvW yY! sets adHEkz OWBGE" 8. CIs
Ci W Oy lsdels 3’ dzO0y '‘R*=0,54tcd s O stz 3 ) .

1 OctcpOdletL 58 ' Mdzzo Odgdzy " Mils' adats’™ 3 OB
fjtojlsddze i sfkzdzvy' 2 Y0OBd ®Ljtdts I[sO MMl
WicOGed3d delsOy* Ouc@ OO 3 Iz datisT & tzgiztc © o dzts L dzO y dz
G ' BtedH" " 9o ‘Omjddz ‘ 3° dzR e Bglz" " BtedH 56 j dzdes ¢
Ldzd S dzj dgdzv ¢ BtedH "' 9, dzOo ' Is dzgj HJoe dzv y
Mliso Ctso ts° YOBd d&BsyJ Yyqes zdzt 9 Ols j HzO otfCds



100

ZOMmMszf dzedd3 §f sSC tsdz’ dzdev a3 ydtejL Mnrtej h 2o Odzada
LOkzEyj dedzv Htockzetsets BOI! C' afp! Ctsets oadHLE.

r OB © Mmls QPeldply/xlesspnag

[ntesdzdzd 2 riPB@skzmisOo Cs9 O) (1 HSODlskw[CAZ
LjBdzsotsHdzdr R OBE@NIS jldad@prsef@®BH dese s 1 sd2f
ftodkztesyj dzd?2 HB Cdz' 3ZOIsdydedes Edise y' tsEts
&ZzO " eoHjdz o & MsmMisjifseok O Misjtisoalkz Lt
BZOMdoe " 9, IsteOf dzw¥ ydm! §tsHj ¢ Ezd dL O de§ d yaizt
toj dz' Clstfasdf zdzwv y' 2. HisdH SHOWS g dasuw 1 j tc dzf
vyjtotsdzstsets MfdmSkz [ & [I11dHf "LHO d@jChisjjdetEs tH 5 &yl
tc' HE ' Mdzeder odH' &, hMts "  HAZWGEO¥ Is! Mtse dzd ¢

t 8L s ndzezy SO FRORH&EN@D fls OolE€ssoadp
sSteOf dzw ‘' s MW  f jtcj o Oy des O ' o dasy’ 1 60O
f' oHj dz& O9LHBSOY HBdzddz ojdzdS¢dr O L Of dz
ftedtc' YySsoedrmn o Msodr L OB tsdypdedizi CC tHdgY dzj
LOfdM" " 89 MECAZOHO' T300r d3d Q2 OO 6 dzdzjidzMm
50, l sdzd dzm B84 O g tzdesl ) dzv M =Lh@f toj dedzy  Mls O
IsjtedIsste’ ’ " odesy’ md3j dz! dzd y! €57 , v J todats
ftctso j HJ dzgdzgv H SH Ols PislesdonaeHHity ) dzf dHisjlgwdz! B  t6 O
Mlissw ytse OBt MzOBfftelssydzetse o tsHESE, 9o ¢ dzt
dz' tsHt®d d Sz L d dzdz’ sL jteO, tetsL dzdod tof yYyss

LOCddzls' ,  yCHfldse dzj Gls ' dajsdatsé L dzd L ddzd M
jSMf dzOkOyYy' ° . 1 dH d&O bkjtdltste’ = Htshdz H>
1 fdteid ¢k sMjdadh L tiirsdsy 4

stcOf dzv ' Is* v 98 IsOSdr, WwW¢: Ectokzf so Odzdgv ¢
L O tec mHptwohia palustrisdz® &' &z¢ sotsHHWwWAR (C1l.3413),
fso' dzt dets IsjSkydrs otSHBISES 9 (42.33), l
( G3. E) , BOGOIs' dzd L d dzdz' Btsdztsls O, o Is.

COtBBdzOIsdz’ W'dzj("D4 .21 )RZs y O
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[ St sdzts ¢ ' Yy dpdtRo yE[tdz() l&sSoda@ 6 H dzs  f o5 d3’
51,38 BB Hdzv MOy ' @ SO 59,59 d&gd3 Hdzv f
[ BieW sdzse " ydzO r OOCIjtedMIsdCO©® odHEZz L HTES
L dz0yJ dz B oy tistslfs 6t ‘ygdzgd B O 9 JieOr o Odzd m ' d
(sOBSz. HE&ZY MORBY' © (N=37) IsO MOAJy! (n=2

v OB dZ8f5y W
44 tcj HdZ i sCOLdddi3d Bt sd3j Isted ydzd »  {f tets d3
tejLzdzl SOIsd (Btc’ o dgW dzde M toj-Hied I5] tof @ daisle
(df =66; t<0, 05) .

v O3y I sOidy"' ||
| ot s LH:z(;GiJHc Min Max LH;z(;GliJH Min Max | t-value p
( dsch) ( d3d3 ( d3d3 (d3d3)(d303(d3d3
L. 51, 38N[44,72 57,19 |59, 59 N 49,24 | 70,35 | -7,8956 | 0,0000
L.c. 16, 43N|14,27 120,30 |18, 6 2 N 15,36 | 22,00 |-6,2149| 0,0000
D.r.-o. 6, 88N0|553 (880 |7, 45N(05,27 |9,36 |-2,9350|0,0045
L.o. 4,86N0[413 |650 |5, 48N(Q4,07 |753 |-3,4951|0,0008
F. 23, 23N/[20,68 26,40 |25, 75 N 20,47 | 33,24 |-4,6259| 0,0000
T. 21, 92N|19,87 |2530 |24, 53 19,03 |2922 |-5,2137|0,0000
L.c.s. 12, 51N/10,79 |1560 |13, 8 9 10,26 | 17,79 | -4,1309| 0,0001
D.h. 5, 34N0[420 |720 |6, 34N14,37 |9,80 |-4,8093|0,0000
L.t.ci. 3,02N0/[209 (386 |3, 55N0231 |4,51 |-4,6659|0,0000
D.n.o. 2,44N0(1,75 |360 |3, 00N(Q201 [393 |-4,7508|0,0000
Sp.oc. 5,35N0/(446 |65 |6, 13N(Q510 |7,74 |-57632|0,0000
Sp.in. 2,18N0[152 (286 |2, 68N(Q192 [390 |-4,6418|0,0000
Sp.ip. 3,01N0(207 [430 |3, 32N(0222 |4,64 |-2,3689|0,0207
D.tym.o. 2, 04N0(129 |300 (2, 35N(Q01,28 |3,80 |[-25717|0,0123
Lt.p. 3,02N0(243 (380 |3, 34N(Q208 |4,64 |-2,5685|0,0124
Lt.c. 16, 87N|14,36 (1863 |18, 57 N 14,15 | 23,10 |-4,3490 | 0,0000
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L.tym. 3,14N0/(226 [420 |3, 53N(Q245 |4,63 |-3,18640,0022
L.c./L. 0,32K0/0,28 (037 |0, 31NQ0,28 |0,38 |1,4849 |0,1423
L.c./Lt.c. 0,97N0/|082 (113 |1, 00NQO0,83 |1,22 |[-1,7670|0,0818
D.n.o./D.r-o.|0, 35N0(0,26 |045 |0, 40NQ0,31 |051 [-3,7373|0,0003
Sp.in./Sp.oc.|[0, 41 KN0|0,27 (052 |0, 43NQ0,32 |0,58 |-1,6251|0,1088
L.o./L.c. 0,29RKN0/(021 |03 |02KN0, (022 |0,35 |0,3732 |0,7101
Lo/Ltym. |1, 57RN0[105 |224 |1, 56N(Q1,11 [205 |0,0574 |0,9543
;’T:ym'o'/L't 0, 65N0[034 |092 |0, 66KN(Q0,40 |0,90 |-0,2798|0,7804
Lt.p./Lt.c. 0,18K0[013 [025 |0, 17NQ0,12 |0,23 |0,0621 | 0,9506
F.IT. 1, 06N0([102 |111 |1, 04NQ1,00 [1,17 |1,3715 |0,1748
L./F. 2,21N0[200 |261 |2, 32NQ19 |248 |[-3,596 |0,0006
L./T. 2,34N0(215 |2,71 |2, 43N(Q217 |261 |-3,0576|0,0032
D.h/Ltci. |1, 78NO0|140 |263 |1, 83N(Q121 |3,51 |-0,5052|0,6150
T./L.t.ci. 7,35N0(566 |1025|7, 05N 1520 |12,26 |1,0563 |0,2946
L/(F.+T.) 1, 13N0|103 [133 [1, 18N(Q1,03 |[1,27 |-3,4605|0,0009
Ix 23, 32N|14,59 | 45,64 j 3. 800 12,13 | 71,45 | -0,2202 | 0,8263

Il tjL bkd IsOIs ts jifidsdzp. jlesgpradetz dzts o d W o dzj dzts
o' HA dadetsmils' (p<0, 05 B Mdgt I dzt)® Ols tz@xtf | tlzdzm
f OtcOd3j ste’ o BOEA)dA, . C iPasd., (0., F., T, L.c.s., D.h, Ltci,
D.n.o., Sp.o., Sp.in., Sp.ip., D.tym.o., Lt.p., Lt.c., L.tym., D.n.o./Bor, L./F., L./T.,
L./(F.+T.).

g4 jLBddzO SO HBB.so®] LIOSdEAE® dZO ke o dz' Mlis
Hotsmn " dg"dr o dH' & PCrigingfdds @M B tcd.dridibandus x P.
lessonae A O deOdzdz?Y L dzZOR  HEC O oadHbEZz MitsMmisjt' @
sjtedlsste’ ° B -ld®tch @M d dgod ' Lon . o' H Mm.T s
18.09.2016 ) dz' Mse Bz L OB 5 dzts y J-tolddstelslz” o
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[ OC Ok’ o fipels, scdsd "t M) C s o dzB WHOMIs O dzO g ¢ *  dzC
Y OB d.

vydimjdz dgCgils! . hsHts ydmj dz2 desfls * P. les8Bonag O
Zifsode kO WkOc®) dzs DictizsL O dzis & P igde'Gde' G Is ' _
MO0 C BB SafO®O ddO6 tots fg.dZ' 1 000, d5 m jfidsjtay oods" d
sfkBd S50 Odzd B HOdzd B -Is'o  tizts & te O latste) dzO L
IS dgH j dzy’ ¥ HEs Ldzd ) dedz¥ wyd iy e sz dr @R
odH HBoasd yYdmjd dd2, Odjit MOdE fuy fhHts
s fiyls O.dzdz’ =

tiLkzd BOIE dZ BOIdYdztscts | dgts m jlakks o O dzdae j 1
ficso jHj dzsets B' ©C d2' i3OI d Ydid ¢ 5 daBis Hiyj' dBeCas® diz
Ctsdzlsj € Mis® dzOw o dztsfIs CtsdsB ' dzOy ' 2 19 Qo
"Mdzz o Odzdz? MlsOo Csats’™ OB ' 163 68 Bklkzls s@d
sjtedlstst’ ~ * d&O22B' d&@h fdHOkdd B H&EO
2000MEdOH O Is! 5,91% Isjtedlststs’ ° HEMd HYL

1G ' Hdets L tjLEd IsOIsOdRd RBsH | dz¥ 9 Odadz”
BOs s OB kELY: bi o0l3 (sSfOHd d&O2o sdsc"
ZO2kjfd htsets CoOsOdkkz, 17,8%), bios3
ML sdedzs M’ SHOsH @K C10E R Wzs L toj L Hsdp'fjds@
B' 8¢ d BOIsq yded?2 f @208 dggSh dRi oClt8j Wak@y' ¢ digls
o j &zdyd dztss AUC, 0SS  d ¢d & Mdlk! d&O2s
" dW st 5O O Oz Isted hts odCtted MmisOdz f tod
(AUC=0,73).

16" Hdzts L f sBlzHtso Odad d&3d ftoese desis d ydz
MisObots” o' HYtso' Hdzt HEts flesedesL s Odedrm L
2050 twtsClz ftodHOIdd®Bd HMY " Mdkzo Odzdzw o d+
tcj ¢ dzlz, hts HJ] BBsdzMmistclz’ L dzOydzy L d3gj dzh j dz
OdW " B 2 CtsdzB ' d2O Y Q¢ IS * dgldtis piidd@y i diakz ot 8 g e
y' sdBkz ‘MREROHW® (5 sHOSS 3) .
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y Ofmdzd ydzd yv (RelomhtedostudyO

[Atstetsdzdzd 2 Yy @fs@dErdgd y»v L o d Y G 2ds@Orly(tsLE J oidanc
L Hotn { toj H M BdbbatzgstO Iotc OE s IOz dzd w @ dg O jdai
[ SHOISE ww 1 jtedzMm! C t° Codeat J @Y ' H CQs@s jye t=d
ldH LOdgiMmjdes Hts MidmMEe & toj ' tdzOdz’ dets
snttetsde E 1 sdzddfm: ¢ 2, sd of]! QWA As Qz' v jot
trtctiocsdgdet®dstzk Mz o HYftseo ' Hdzs HB yYddzadete s L O

t SLY s fMme HY J dadgy W d2dE @I dzdh  dzdizy v P. fuscddy ©
stcOf dzvv ' Is' v dz2O EMm" 2 Isj teflsstes ' dzH &'Migds H
LOfdMmM &8 MECAEZOHO' 1285 (¢l dgdijictB) OCt & otedr] ddizm
44, JIdddnlo®) setesLfsome Hy jdedey odHE
Md3j dz'dgdy IsO [ 1 9" oafm! C8° BEZOMIj2 (sbBEfjs
TOEOCkjtedL i k' MW o dMsC d g0 A Bfgly ‘A j i JlsiOG
B My T dquisdzgewlzdzlsOdzd, hts HtsLeawdzwe sy yOf
@' mMse ", §° MEd, &Oc D tohypOdad dzSdafsitelsts fiptdgad B HI,
Ants9 OB Is! MW E HjOdd®s bwi@s§ Yy sets BlcOPdY & E
Isj tedilsts M’ dzr M’ C S iHf'ts,H Otfctief § B dzd = MOHJ B,
fsdz' o, CteH' &8 YJjtojlL R tjebkzdvitdlp j CEC
fsf zdzv y' ° ftcedmistsmtso Odz 9dG¢dz6 ydes Hts "]
sOCtsYy dz2O@ 9o ' HCtdIlsdr H' dzv dz€ OF @ . B te®dndzd
sdftsoets RBJhCOBBREdS ®HhHhyr@FH L  jLdz Yy’
B h Odz' -oH kvBrHpEIzj 0 ° dz' fd o j dzdC dr ' yss
dzj BsteOdz! dets’ Ltsded ( G3. E) .

[ stoW sdztsc ' ydgdR@ e oo . Is* d&zO MOy ' o d lskidts
LG Hdzt HEwm@HB" o o 407lalidg, dz' iF@IB459 d¢3d3] ¢ ° H dzts
®  HB®R]&] d Isj w)ls k& df)Bdz) wsiisc) igEd) 6= 0 Hs)in siB d dz
L OBOto dzj dedz’ ftedmlklsds? ydtwweassde ywis<¢d. v
f'H Yyofm Hyuhipdediypt j di'tcQo tsB j o Y detsets 1 sdz' Mfr
"dzHd 9 " H' ©', dz’kzls'Offflgfm YW IstsC totsB ddgO 2 3 jSs dag @B
sOC ] L OBOd ] dagstcl tst& LO, By odHddas, fc
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BsteW sdzse ' yYydets® Odzts BO dz'ts'fipts BLJ @R O telFOR M dedzf .15 o1
Csdz' Btelz Bkzdzs odwWodzj dets o BStedz Issdzse " ydats
tedzlz , t ' 9 da] demtaffip3.2. usB ez@Rlstcy ' ( L odh jLOL
o' HiMslssS OCdr7%nMmIdB ddz o' 9 dzed?2 6,
[ steW sdztsc ' ydz® ~RaOdeHOE Is | tc difiplindif @ 4 z o O dzats’
MdtjHd = L dzOyj dz BsteW sdzse ' ydzd 8  flz® s g3H {f
IsOB dzd y*' 6)( lH@R'dZ.ff&BBY' © (N=96) IO MOBdy"

t df. 3. P.fuseu®Bpydzd S sy ¢ dzr ' Mmlse YJjteo
Wslsts LtetsBdzjdzy E 2018 t., tdz Istsdztsc “dada
t ' odzj dzgff’ €O tsB dz.

v OB Az W
g4Jtcj HdAg fsCOLddBBd dsWtsdijlstedydedr § tets
LodyoO? dzts”’ SO twjLikzd sOIsd f stc’ o dawm-Clztizd Is WYntg
glss ¥ H j dAdEdp<qohf =

g Odzy ll 4 O3y’
g jte]H yitciH
) =4 | Min | Max ) B4 | Min | Max | t-value p
ltesd3' | L dz2Oyd L 2Oy J
(BB ( B (BB ( B3
( d3aB) ( d3a)
L. 40, 71N3110 5010 |44, 59 28,86 |57,81 |-3,81177| 0,0002
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L.c. 13, 5N11022 (16,80 |14, 531990 |19,22 |-3,09198|0,0023
D.r.-o. 5, 85NQ0423 |726 (6, 12N14,07 |810 |-1,89857|0,0595
L.o. 4,82N0343 |632 |5, 09N(Q3,58 |7,10 |-2,12154|0,0355
F. 17, 26N12,77 |22,00 |18, 75N11,67 | 24,82 |-3,25196 | 0,0014
T. 14, 64N1094 17,47 |15, 9 9 N 11,00 | 20,10 |-3,96483 | 0,0001
L.c.s. 8, 05N16,13 |10,40 |8, 82 N15,22 |12,20 |-3,27532|0,0013
D.h. 2,74N0131 (410 |3, 18N11,74 |7,20 |-3,23815|0,0014
L.t.ci. 3,12NQ019 |411 |3, 50NQd207 [500 |-3,76595|0,0002
D.n.o. 2,67N0168 |370 |2, OGN |1,68 |4,60 |-2,18522|0,0304
Sp.oc. 6, 11N0480 |797 |6, 67 N1449 |919 |-3,69114|0,0003
Sp.in. 2,74Nq0154 |39 |2, 97N01,28 |4,21 |-2,30516|0,0225
Sp.ip. 4,88N(0344 [632 |5, 34N(0360 |7,10 |-3,83939|0,0001
Lt.p. 3, 01NKN0207 |486 |3, 364N(Q2,08 |4,62 |-3,22294|0,0015
Lt.c. 15, 07N10,70 | 18,86 |16, 1 6 N 10,89 | 22,30 |-2,91649 | 0,0040
L.c./L. 0,33Ng029 |039 (0, 32NQ0,27 |0,39 |1,82635 |0,0698
L.c./Lt.c. 0,90Kdo080 (101 |0, 90NQ0,81 |1,07 |-0,20277|0,8395
D.n.o./D.r-0.|0, 45N¢0,32 |065 [0, 46N(Q0,36 |0,60 |-0,75671|0,4504
Sp.in./Sp.oc.|0, 44 NQ032 |063 [0, 44NQ00,25 |0559 |0,37685 |0,7068
L.o./L.c. 0, 35NC¢024 |044 |0, 35N(00,27 |0,45 |0,88083 |0,3798
Lt.p./Lt.c. 0,20Kd0,12 (031 |0, 20NQ0,15 |0,25 |-1,48066|0,1408
F.IT. 1,17N0098 |134 |1, 16NQ1,05 |1,28 |0,81029 |0,4190
L./F. 2,36NQ182 (312 |2, 39NQ1,98 |2,75 |-0,86334|0,3893
L./T. 2,78N0219 |319 |2, 79N(Q235 |3,13 |-0,37648|0,7071
D.h/Ltci. |0, 87 NQ056 [1,13 |0, 90NQO0,52 |1,46 |-1,09482|0,2753
T./L.t.cCi. 4, 74N0368 [665 |4, 63N(0329 |558 |1,14548 |0,2538
L./(F.+T.) 1,27N0099 |154 |1, 28N(Q1,07 |1,45 |-0,75675|0,4504

I tjLbkd ls0ls 't jfitpesoP) uszmdy dts

9" H A3 dadats T °

odw o dzj dats
B( p < 0 B QisOVirdz § Giz6 848 dzd -

L dzO v
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BsteW sdzs e ' Yyd2dd O § ‘Casm@pE @Bl L.c., F., T., L.c.s,, D.h,, L.t.ci,
Sp.oc.D.n.o., Sp.in.Sp.ip.,L.o., Lt.p., Lt.c

HJLBddzZO SO HtsB B9 O @zL Jd© 6 i)y dzlz®Isls ' mw
BjtjLdv, O oftdttsCdftssL TadgOfpadidssy @Is.C 2y @B ‘Isddgwh
toj  MlstcOY' v o dHIBBOFROIB ] B Uzg Gelizd §)! 2 5B dzO
WiBtels)] © Isjtedlsste” ™ sd ohddzd OCIsdoe dz mig:
+10 A o . dSCIsdoe dz Mis- Isted o O° hH 2L ©zy W M) ls)tds®n
LOW' CMsomebe a8 m. [toy ' odzkz t{ 'ogaikjizgh C &G 'ts

1daizkzeg sL OC sz ydm! bk ctordd sde@ & dzg g if @
f°“ Hodh j dzdzv Isj B j tOls zded[~ ts& I FdgS 2dz0 difsty dz js
LOW' CMtso OzOk L d@E ] B zdr Ctsdzj Sy SOV Y P o
tsB dz. |, hts HOBEBOs! M HOGER 0 ladif OHSCd Ldd3 o
G' HieBIsjrdz' ydzdr M stclzH, MlsOtcdas CtsdzsSH WLV
odf OHBS M ' dz2 dese s wlssisalAg dzdzy d3dz P figfis ge3eRkdf tc
cristatusi 6 L. vulgaris

l wesmis' dzj cj Mlssodr otsHtS2d3 9dBJdicOb |
Csf OdzC d COdzOo d, & @&dz0 z§ O dzff 1/IsO ydgftOjtefifia) 'L .
odwe dzj dz' "o tfHdBdEO ~ ff 6 5 B 5 Wpdetist] ZPE o d f OH
otsHBeSIswetsds HisBd OCIsdo dz' Mis! G ts s tc280Rs to
H 16:00.

ydij &z dgOglis * . h sHts ydmj dz' detsfls ' P. fiss@us dapo f
BOteh tezlsdzd s B dZ' € On [ ABADOJIHEL dztp Oz ISl Oapofie
d&z' COtedzgw dzsets S tsdBf dzi Mk fsBdzdLlkz MOHdBJ
G' Hietsls | n dz' yd@fifdzd i@dsifallBilz dzd o W o dzj dz’ f° H
2018020 sl On 122 sV cdypsBEfgds]’ o1 HY s Omdze s
dzj toj Miss@dsm owads ddz', " BGlsyd dz f sdzv dzd
MOy 9, s oatsCOdz L zo Odzd dzO (dA)Hotg Mis '  jJAD,
ZO 11 183@ tmMtsBddz (L tsLteOrkzdtlkz M 99
(Drobenkov et al., 2005))uv § sL GslEj2cj fHj o sH R (fAFgusz@lz’
BOteh tclzIs dzdrn  frfEBdd® HCAAZO o " HA3 OQchHetz s 6 ) SH

Pfdsids'
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fstc’" adgvdzdz L (offptolppudf i Sgtc’H Odad RHjdz' H Y | dz
Isj dzH j dzy ‘W HtS L dad y 4 dzdaW ud md dz¢ detsmis® |
fstc’ adgvdedz? dzj HBSLOBSdZW' CcEoatstedlsd ftots Y

tdJLizdz sOIsd B' 5C dz' BOIs d g dzts gitslzts d3ts H j 24 €
fticso jH jdasE s B' SCdz dBOIsd Yyt g s dps HiTj' dixs cothod
Csdals j Sils’ dzOv o dzgsfls' Ctsdse' dzOy' 2 {9 H 6z

‘ fdzkz o O dzd803%e d sl te'd stste’ ©  HMd HDLPEe Gsdrtsdts s
zO2B' &z h ftedHOIdzdd&zdd Hdzv ' Mgz o Odzdzw YO
(20 2 0f)VA&z@HI®Ps s j e stste’ © HEMd HY 22).0dsdt

1 €' Hdzts SO Isidgdlz dlsts H | dz 0 Odzdz  dz@28 ' & M d:
GO 5! dzOMisk dB (S OF ¢ stz@? o & izs2? O4) Licls(s kO Y
ZO2o ks h 5dAITU)S 0o Dick O &l ( 5 OHd dz021sj § &z
bi 0l9 (s§fOHd dzO2~R tsdzts 9oz (ly tsait®ls t£Co O 1 1 O &zt
CjLbd OkOd Miskc bk BiS e O altlzg 2 ( §K0@Od dz
CoOel®WE) dzO@28 ' & "d2 Cj¥' y' ' dls oC &zOHL
sMS  d ¢ & Misdls: dzO2B"' dzr W L dzO yilAh Crie Q 3 j I
o (S stedmsOde fted §sBEZHBY). 25 ©jfd ¢

16 Hdets L ftsBRHEBSo Oded d@zd { te 5 ¢ dzsufigdegdzddr
LodueORdastf tso " Hdzgs HBs ftesddetsL so Odad m L dzO Y
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otsHB2 A 9 M. 1-tk Ol s@fEzRcsEts’ tcsB dZOMIs® 3 0.
fdzsh 2 dzgj toj Msso 5° otsHtS2dBBd © 0,036 cO
olsHBR2dB fdashjs 0,076 CcO w 2t tdg 1 df =z
LOW' CMMsoOdes 14 thtseddz. 1 BBA sdf difyfr ~ls G
Bsy 2Isy dzOMmjdzwisd hlkzyds? HJSCBteOlsdodz o tst
BOMJ2dz o . v OC Bk hlskyds 2 o9BHB2A L Vs
&z Msetsets etsMf sHOteMmMlse O, d3. 1 dfmtsyB. Somienk dzt
V ftsLOdgj tej Missoad?2 YO ydmj &z dz' Mls+ ¢ & BS
LOW ' CMtso OdzO® B 5C IspQ Bs figl®tc G z& &  (uB jifidptadzts dz
L' L dzOgGdadgvHdidded &5 Hdzw y' * 7 bjtedbt’ Tk
tetsC ' 98 Ibtsdki3z Hdzv y' ' bjtdltstt’, 0O IOCTf
fsd3" sdlsd MdzOBSEZ IsjdgH jdzy' ¥ HEts L dady J dzda”
HOdzdm, O ISOC B)Y HES@dEdsdsBeddrO dzdts ) ddstsdy jlsdz'
f teds' tots G5 B faipr .

tdLkzdz sOIsd B' 5GCdz' BOIs d ydats ditelzts d3ts H j Y €
fteso jHjdatsets B' B5Cdz 3OIsd ydin g s dzlds Hij! dsf otz
Ctsdzls j € fls dzOv 9 dzts fyls CsdsB’ dBOY' @ tedHOIs dc
' dzz o Odzd22 119 HIs j'tcd Isste” © HEMdz H,96e Bz d s

dz02 B ' dz' b ftedH Olsded di3d  H dzw ' fdzkz 8 O dzdzv
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fsCOL (2dz©d 20 MNE dz@H @QI9OBE IsjtcdIststc’ HisfMdz' H
(r sHQIsts¢

16" Hdzs L tojLizdz sOIsOdRd BsHJ dzs 9 Odadzy  dal
BOE Is! dFOMB LI HAS: (s fbO Hodl dzO2 Is j f dz' 28,0806 (tsf £ Ho GDidk
10|l )1c¢' Hdzs L toj L Esdpdsrls Bdsdts ¢jda aiOdsnid ik ‘2
028" dz hd2 Cj W tSwj‘dhzls LoCE deOjHdzd vod datls® AU
zO2B " dz' h LdOykhz L bsySd Ow®idlg sdgfrn J dz's
ftcd ftsBkzHtse' 25 twhf dz ¢ dBsHjdz (AUC=0,

1 G Hdes L fsBkzHtso Odzed d3d  tets G dzts sk dgSd
YJ tco sdztsa'j ol 84" H disL SHosO dfdds cLdelzOyJ dz22 19 B
HES 5@ 0 tesC Iz ftcdH Ols dzd d3d H dzw 0,41t iz o 1© flzdz <
HsMdz' Hykzo Odzese s 8&7p%6 - @k 'Isd hh jf ted H Ols dzd d
fsCOLdedCd MLEWOIs Pl lststc’ Hisfdz' HYy zo Odats ¢
LdzOydzj LtesMmMisOdedzy Isjtedlstste’ 2, MftedwIsdzd o c
tso Od3d . | dzO tgPraiapiay | € dif jtalsd i) SatR=099(  5H Ols
3).

1 Octotpisd . sdeso dzad = L OGtetsL w gt L HOIsdz
o' HdztMmdIs! Mwiscel 3 ddEE = "teijtosddezlz Isj e Istste’ 2 L
L dad € dzj dzdzv a3 dzj toj Missa dr otsHB2d3. 1 OW e d Ml
gleni) 5 & t° h L soMmMEHYjddzw E f ' o dz
L dzOr ' B.ShOWgGa skdsC, wC 27 ‘dgph derz dfsdsw ' ds0 2 H
ftcd tBdZto O MOYSCtsd OBt o' LEzZzOd dtsdkkz
" dzz 9 Odzdzy  yd Mdzj dzazst dztdfosifizCdrf .y A Ltedfsusd@jdzv L d
Hisd®BOM dz2' d3d Iso Oted dzO di3( L OcdB j dz dzO oF:)
Optstcdd-j dadgH" 9 =~ dY0OC" 8 I[ISOC sy ‘ L OGtetsL C
stcOdzmW sted3OY" v IsO tsCkdz Iskztej dagdzv o tsts fipg Bzd |
fMlso stek & s d3tse d, o wCdm Yy OW * B ' ° (
BOMEEZo Odzdzy * o' HISOC {lctsadndsds v dzdc G ls df Ok

sOC sy dzj Stsdzlstetsdz! s Odzgd?2 o' Hdzse ydn
Isj tcOtc’ Zdidese s [zlstcd dzO dzdz™ .
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LStLOs KBS O yJ oo SigAsdyg CHE a0, MPStilsd I
n' B ydeda tojutseddz HBMdzZ HYJjdedg" WEdr HES
sjtOf " ', HjL dWjSy' ., MmedsielsOditc O diss

odH' dzj dgts sfMsBdzde' Odsd 3 § ets®O&" $B] FALEH
BLP-3 odwodels! leuAsYdR CgEp &R OCIsdo dzsf
fsLdlsdo dzd R, -dzff ©OIs d o daf @ CelwdD& laljicaris @C,P. Robin)
Ber khout 1923, Hj®&sdftekzs yd §d y' skk

LetstlsOdzdzy Ctotso ' . [ HazRy Gipdzm s4ihs-S alzg b & o)
Ok Hdz B' &Cd, hts MCEOHOE s W L 20 O&
OCIsdodz Mis! , f wslsihy -PE@SdEEwcdCc ks d |sdydz

sO " dz. } ' ROYB®p. HisMmdz' HY j dedgv o ff dzdBolpmbing ¢
HsBEklstsets ftwdydlsls® o ts, &ZO0 d3d ~Odz' L d&3d L G
ZOMmMiskzf d2@ L OCBdesdy todetsfls’ .  uodds jhvEERcotiigys Idait
o3 Mdesets Mk MistcOIs' © Mo ' Hydl! ftets Isj, h
ftotslstotsd3s " daa s  z@Isgz” dzC tetso " . v OCd2 o ff dz
ydrs Y0O0B & Miswis! Mw OCIsdedze Wttedzd ftotslsy
tcsOf o HYitseo Hdedr ftotsjdzr dd3' o, OBt o ff dzd ¢
COMEOH tjOCyYy' 2, hts ftedLotsHWIS! HB ffsWac
wedaad M ¢ tedz odH' dzj dzdgv CEZBSE dsykzls: 9
o Otc' OQUasdzd € i3 tstelzfptsidstsf MCCtej sz B L s
Bsdzj Cdzd feslstesdis ' dzlz, stsBlsts " dzg' y' s¢¥ls
Misd sz dzs s Is! EZlsotstej dzdg? Istetsdss ™ dzz. [ tclzcd?
Bsy ks OCIsdeokzo Olsd WOCIstste X, wed?2 9
(Udovychenko et al.,, 2019)u O ¢ 5 Jdzjdzj dzglsd Mmj CtejIskz
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odzzlstc’ h dz sdgz Ltsods hdg sz d3jurHAR' diwy dzs
‘" dz. , U&o@yth8nko et al., 2012020. s B Is 5, sOC j { tsro tsdoy) j0z
W' Btcddzscese s LekMmMsSk E Ctoso Mo HydlIs:

o zOMlsdotsMmisj?2 fjodedrn B' dz€soadr MEC ZOHBoO -

it 5§ &z~ OBufgbuop (

[ntosdzdzd 2 | HEBPER MM 60 ( g fEdH~Gls)ECO df jyip S
HIS [ SHOKSE wuwy dayj te dzflp' O Bi'ts Syigde o sdzsc s M
LC. 1 dH LOdzgj Mjdes HB Myfdme' o tcj 6' tsdzOdz' «
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SrBSesddise s MisOlszmMz d&O Isjttdlstskfiss ® CdgjO’
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LdZO2Hjd20O &0 Isjtedlsste’ ’ M ses 70 )te.Oo &s'B gzite
HsMdz" Hyjdedr LOfdM & ME-BBH O r JUsASBRJ @R < 4
t ' o dzj dzmi X 0O, wAEHLJO 528 dz.[ ' 9 ' D2 ,C Omdgjsdiz. dzd y
2, Ujtdssf '-dy ! €O tsB dz.

g' O @PEHOBDIs' " | o BSHzEGE 4 5 d=dy | lus(§ Fob-s 2 dz
dzd Misw dzd » sk fip@rh, Odlfdjrtc j 8 Oy dats dkQ Jjof tsHs@XagX
Wigey dzd s H'® BicS®@Qn HQO yH dtsteW ydzs LB jt" 6O
s OC sy odeHo OdzjsteHs o dwoeodzw dzd dzO fftsdzw =m, J €
o BHB2dRd OBt L Of dzOo dats’ dziz € d , dZzO G BteBHC
Mo jtOn. L ofBHB2 BBOR o dvcg dglsdz. I$ ‘B dptc©d Is
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BsCte' OBt ocdse’ jolkwshd kO &jLslkt
oM slstcOody kO (OfsEtlsjo’ kL-‘dd @y 2L
ke S tsdzls d dzj dEUBDR tsda’® u@As s ( F8 . 2 dviiitiz] |
& Md ojddSdr ' ysS (Gl.22), wgbkyd kO

[ Bl sdzsc ' ydedsd yHfiapf lsb DY Y i ds M BzOH §
658088 H dzv ) @BHE o4 2V S dgq yidz ds Bz Hisky oz’ IsHj s
[ W sdse' YO RO0w0SlkjudmsdsO osdHk L HE
L ZOYj dz¢ Bt tsdkse' yddr ftsd ' 6 kO od:
(e 8A) HoY MBBYSG HOdEIyYy! (n=2

v OB &z v
4 J tcj HdZ fsCOLddd et btecdigaly B~ f
toJ Lzdz! SOIsd f stc’ o dew dzde? M toJ-Hteld] 5] tol’ dO yy I
(df=59; p<0,05.

4 Ot |l 4 O dzdiyl
| s ds LH :Z;Gi; Min Max f;;i; Min Max | t-value p
(d3d3)(d3d3(d3d3 (d3d3)(d3d3(d3d3
L. 65, 80K5550/(73,46 |83, 18 N69,21 |94,88 [-11,4795|0,0000
L.c. 20, 63N16,67 2514 |26, 8 4 21,20 | 33,33 |-8,6503 |0,0000
D.r.-o. 7,06N(0594 (844 |8, 74N1700 |11,22 |-7,0881 |0,0000
L.o. 5,71N04,22 |745 |6, 83N(Q5,29 [829 |-6,0184 |0,00®
F. 26, 02N19,44 (131,94 |32, 16 2287 |40,40 |-6,5135 |0,0000
T. 23, 591770 | 28,40 |28, 29 23,76 | 34,22 | -6,1622 | 0,0000
L.c.s. 15, 94N11,13 19,32 |18, 30 N14,70 | 21,00 |-4,9764 |0,0000
D.h. 6, 50N1420 |823 |7, 32N15,08 [9,223 |-3,0124 |0,0038
L.t.ci. 3,84NQ0297 |569 (4, 99N03,62 |646 |-7,1599 |0,0000
L.pr. 12, 36N842 [1530 |16, 24 13,00 | 20,00 |-8,3487 | 0,0000
Lt.pr. 5,50N0404 (730 |7, 45N1551 |941 |-87979 |0,0000
D.n.o. 3, 48NQ0257 |470 (4, 39NQd3,17 |541 |-6,1857 |0,0000
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Sp.oc. 8,21N(06,36 |950 |10, 66 K870 |12,28 |-11,6811|0,0000
Sp.in. 3, 09NQ0206 |400 (4, 06NQ0299 |549 |-6,8205 |0,0000
Sp.ip. 5, 71Nq0464 |700 |7, 84N(d6,11 |9,92 |-10,8414|0,0000
D.tym.o. 2,67N0190 |366 |3, 47N(019 |532 |-4788 |0,0000
Lt.p. 4, 65N(0365 |545 |5, 60N(Q4,760 | 7,42 |-6,5357 |0,0000
Lt.c. 22, 5881766 2552 |30, 59 N23,70 | 37,25 | -11,6015 | 0,0000
L.tym. 2,72N0210 |350 |3, 29N(Q220 |4,06 |-50087 |0,0000
L.c./L. 0,31Ngo026 |037 |0, 32NQ0,26 [0,40 |-10876 |0,2811
L.c./Lt.c. 0,91N¢o0,76 |1,17 |0, 88 N(Q0,70 |1,06 |1,4085 |0,1642
D.n.o./D.r-o.|0, 49N0035 |076 |0, 50NQ0,40 |069 |-02779 |0,7820
Sp.in./Sp.oc.|0, 37 NQ0,27 |047 [0, 38NQ0,28 [0,48 |-0,4155 |0,6792
L.o./L.c. 0,27N0go0,22 |039 [0, 283N J0,21 |0,33 |2,3996 |0,0195
Lo/Ltym. |2, 12NQd151 |304 |2, 10NQ150 |2,74 |0,2370 |0,8135
;;:ym'o'/L't 0, 99NC054 |139 |1, 06N(Q0,47 |154 |-1,2638 |0,2112
Lt.p./Lt.c. 0,20Ngo0,16 |023 [0, 18NQd0,14 |0,23 |4,5243 |0,0000
Lpr/Ltpr. |2, 2670163 |308 |2, 20N(Q1,69 |281 |06662 |0,5079
F.T. 1,10NC09 [1,34 |1, 13NQ092 |1,34 |[-1,5812 |0,1191
L./F. 2,55N0229 (321 |2, 60NQ0223 |3,30 |-0,8829 |0,3808
L./T. 2,82N0247 |362 |2, 95N(0263 |375 |-1,7909 |0,0784
D.h/Ltci. |1, 72NQ115 |247 |1, 47NQ40,99 |1,77 |3,2224 |0,0020
T./L.t.ci. 6, 25N1413 (862 |5, 70NQJ4,65 |7,15 |[2,2684 |0,0269
L/(F.+T.) 1, 33NQ119 |1,70 |1, 38N({1,23 |1,63 |-1,3947 |0,1683

) tod L zdzt IsOIs "t-Is jf figlsip B woyletgdzvdzts o d W o dzj dzts
9 ' H dFhlsiZzdzts B)p < 03" Oy MisOlsw d3d  Hzfy dzidd®Odgds Az § drddiC
Bt sdzse ' ydzd -~  Otc @ dsjOBMly. b., Lls.OD.r-o.020q,, Fin ©.A
L.c.s., D.h,, L.t.ci., L.pr., Lt.pr., D.n.o., Sp.oc., Sp.in., Sp.ip., D.tym.o., Lt.p., Lt.c.
L.tym., Lt.p./Lt.c.,L.0./L.c.,D.h./L.t.ci., T./L.t.ci.
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L dz020OCIsdodz hkz WOLE dgjtc] Mistsosets H. jtc
bufodzO WOBjtjEetsats dz dz ' dzjtej MmMstsoats’ oS5
clBdztsm' " eafms Cd2 e, 24.03.2014) , hts M¢ dzC
mMod3d yw dzd ) . v 2021 Y Bkzdzs f sd3 yJ dats,
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Yy sk it i3 Misdddmv odhj LO bjy "& (¢t
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mModdd~. UvOSC BRIt o  HA3 yJ dzs Mftetsed klse tst
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dzO2B " dz' hz LLdzOydC d L stz fs@tg @z IS tezl, s tehdg® 1
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h ¢ todzd B.buf@ dzitsB Zlstséts oy dlsls® ots, dz® d3j
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ftes LiEkMmlste' Y’ L Bydtej Iswdztss e zn 5k, Is
&ZOMmYf tcOoH 'L, dggEAfsn d ussd3 " H YyoOm LBBEKE |
HY jtoj dz dzgj sB R ' Hdzss [ di3shtsis@s s ddowhejsis jntsH X N

[ BtV Bdzse " YydzO R OOCIsjtedMmMisdc O odHEZ 1L
MdtejHdg ~ L dzOyJ dz B teW ts dzts ded & dzd dlzH § & g o3d tc
s OB ddegpg A0 Hdz¥ MIPYBYL G fMAGI y' (n=

v OB dz@.2pw
djtejHdE (COLddBd Wd@BstW sdj sted ydzed -  tesd3
SO tjLizd SO f(tc’ odgVv dadzdy M-SBHiIsgetorn v L ezC
(df=74; ta<0,05).

4 Ot |l 4 O dzdiyl
| s s LH :Z;Gi; Min Max LH:z;GiJH Min Max | t-value p
(d303)(d3d3(d3d3 (dsds)(dsdz(dstt
L. 52, 91RK40,23|67,65 |55, 12N 46,07 |64,29 |-1,37412|0,1735
L.c. 14, 40N10,05|18,40 |15, 21 N12,08 |17,96 |-1,681® | 0,0968
D.r.-o. 5,37NQ0364 |694 (5, 62NQ04,40 |6,87 |-1,11376/0,2689
L.o. 5, 38N(d362 699 |5, 52NQ4,07 |711 |-0,61789]|0,5385
F. 16, 67RK11,85 (23,20 (16, 96 K13,08 |22,24 |-0,39136 | 0,6966
T. 16, 59N11,77 | 21,27 |17, 31 K 14,04 | 21,75 | -1,19224 | 0,2369
L.c.s. 11, 40N761 |1398 |11, 87 N9,22 |13,74 |-1,18963 | 0,2379
D.h. 3,89NK(0200 |536 |3, 91NQ299 |[4,96 |-0,08212|0,9347
L.t.ci. 1, 93NQ109 |341 |2, 12NQ120 |282 |-1,14625|0,2553
L.pr. 8, 79N1507 |13,90 (8, 10N1558 |10,99 |1,49531 |0,1390
Lt.pr. 4,35N1208 |669 |4, 49N(Q301 |540 |-0,47383|0,6370
D.n.o. 2,64N0153 |395 |2, 78N(Q204 |[3,79 |-0,95399|0,3431
Sp.oc. 6,21Nd391 (7,70 |6, 63NQ05,05 |7,96 |-1,950640,0548
Sp.in. 2, 74N0d105 |39 |2, 88N(d214 [3,92 |-0,76063|0,4492
Sp.ip. 4,20N0266 |59 |4, 42N(Q3112 |596 [-1,00003|0,3205
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D.tym.o. 1, 90N(Q1,03 |297 |2, 11NQ122 |282 |-1,46962|0,1459
Lt.p. 4, 13N0224 |667 |4, 31NQ3,18 |506 |-0,84338|0,4017
Lt.c. 17, 4481334 24,10 |18, 38NK14,60 |21,30 |-1,63345| 0,1066
L.tym. 2,08N0104 |304 |2, 53N(01,65 |3,27 |-2,80240|0,0064
L.c./L. , 27Nd0,21 |032 |0, 27NQ0,25 |0,33 |-0,63248|0,5290

L.c./Lt.c. , 82NCo066 |094 [0, 82NQd0,73 |0,94 |-0,04155|0,9669

0
0
D.n.o./D.r-0.|0, 49NQ025 |0,72 [050N0,[0,30 |0,81 |-0,13469|0,8932
0
0
2

Sp.in./Sp.oc.|0, 44 KNd0,17 (071 |0, 43NQ0,33 |05 |0,25575 |0,7988
L.o./L.c. , 37N70,27 |050 |0, 36NQ0,22 |0,44 |0,75359 |0,4534
L.o./L.tym. , 79NQd167 |587 |2, 25N01,38 |3,51 |241551 |0,0181
;;:ym'o'/L't 0, 97N0/049 [238 |0, 86N0045 [1,40 |1,15742 |0,2508
Lt.p./Lt.c. 0,23N¢0,15 |031 |0, 23NQ0,16 |0,29 |0,14241 |0,8871
Lpr/Ltpr. |2, 11Nd1,10 (362 |1, 82N(Qd1,29 |2,53 |2,29261 |0,0247
F.T. 1, 00NQ0,77 |1,35 [0, 98KN(Q0,82 |1,06 |0,94521 |0,3476
L./F. 3,21NK0253 (389 |3, 27NQ275 |381 |-0,75448]0,4529
L./T. 3,20K0281 |393 |3, 19N(Q282 [350 |0,11476 |0,9089
D.h/Ltci. |2, 14N0105 |351 |1, 97N(Q1,11 |3,04 |0,96468 |0,3378
T./L.t.ci. 9, 13N2505 |1548 |8, 86 N2566 |14,8 |0,39949 |0,696

L./(F.+T.) 1,60N013 |19 |1, 61NQ01,39 |1,79 |-0,48512|0,6290

Il t.j L Ekd IsOls tIs jffridsdzr. jealdmitadzz dzs o d W o dzj dzts
o' H3' dzdztsfls® d3( p<O0OMBOIW d3d  Hzfy dztdd©dgds Az f deddi(
BteW sdzs 6 ° ydzd EO sifaeitd Gylgj lUsodl.tym., L.pr./Lt.pr.
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Isj &3 j tOlskztsdzedpry " ¥ dzldA] toj Mils By J tetsL i 54 dsdz
Hsfmdz" HY jd2@ o' HAd3 yJ dets M E.dzaladpjtals B.jviedisp zls ©d
OClskzOdz! dzgdd3 © tSHOd htsdBz * HESMdz HY J dade?



131

o dHOUBf 5L Odzj toj Msso d2 5§ fEbHH HiglRY BT 6w dzgizC
o' H dzjtojMmssots’ oHB2®R], ojHEyYyd HEY] (¢

Yyomlsddzz Yy dlslsw o destcOr odatsHY yd dzOL
dzO02B ' dz' h OCIsdoe dz 00 Off jHaST 3 yh3tdez] @ tfH2»vd
ftcdo OB dzj dedptizsipOHlgsfRis o © OCIsdo dz' Mmis: , wg¢

Hts 6/:: 00 ,tcOfdeftielsy yvw " daW sted3zOy' v  tsus@f B
Moy Bsy s otsCOdz' L zo Ols(, o dHO8 yd =~C
oHjdz , N6 iphodsdze G ' YO u 20180cEt 20k
Odets B3O dz! dzz MlsOlsjolz OCIdodz Mis! tesfkzr daC
f sdzso d dz' fd toff daw . Il zdzs L Ot ' Mistetse Odats -
f tod & OB dzj dzdz" moOd3d y- i ' mdgve O Grtes O dr' ddexGi
sj &3 j eOlskzted HBS +18 Au (ftslswetsd 2 Isdyoc

ydmJ dz@ dg iflag . € ' day* Co'"Isdgvw 2021 twsCk
sjtedlstste’ 8 Y’ 'LC slEislstts o dwWeodzj dedzg ydr O
My tcdw Isdzd o d o3 H dzW toj  @iEcOY' MOBYPLT & fls d
ltotslswetsds ad LHEZ BlRzdzts o HELcdd@mitg dzis j 1 6 ° eB03
dzdhj YyOltsS dzgjtcj Misk ' Mdzw-3L dzd y +deda"e dats

+16 Ay 9Hjdz ): n = 3 (L. HBjetkd D] o3 o ts iy
] " HBBOdztso j) ;. n = 2 (SOdz0Odz 9 . wo  lswyp )
ljddsy 1" hOodm Cj);, n = 2 (k. uwbOsd),;
= 7 (sL. Jfritwyd); 2n; =1 &Y o (4fns( Ml T M @)
OOz LOYy' v MOy ' ©¢ © HBRZOOXZOMW o f jtcf
f sk yj dz dzO dzj B yirfiglis, B. basnbidzbsiipeitaits) B ' t6 ' dzW s

ftosotsHdomMw 29.04.2021. 10 Mo Hwdp dzdzts tRH
fsyOdzd odHOeOIsd LeokS¢d 10 Co' ' Isdgv. 1 OHO
ysets lsoOteddzd LdedSCdzd L dzj tej Missoats’™ o BHTE!
Mddz &0 diBiy' L fdzjdd) . 16" Hd L' Mmfshl
Cted, od3 yYyjdes dzgj Bz, hts Meo' Hydl! { tc
'y Mmoky e, °~ HIWSE' & Myw daj 6 Misin clajn
L tcd L zdz' sOIs Od3d sq dlskzo Odzdzw B3 Myd o dn



132

L § syddzOo v (@YW YirGdy oo5)s Oz’ 2020  tss1
C'dz' SO fH'BddS §BYOISC ' ¥ Odedh fy lsk® tehef@iped
UjtjL S'dr COwOLBo,j Ldzdy jezdzy Alsj BPS 6Ob bz
ftodf ddzv zOmw. 1 0c0d &zO €' diks MigO By Oots j 1
sfMseqdds, 5 L wCdrn Bbds Mf' 2EOds ' MNislt

fiLbkd OId B' 8Cd &OIsdydet ditslzs dBEH | Y
foso jHj dzscts B' 5Cd kO U Qs dals Hij deecastidi
Csdzls j CMls' zOW o detsfls’ CdBC lstOm" @, 1Pt dH

" fdzkz o O dzd2B6%e d sl te'd sste' ©  H M d HL7Ee Osditedts
@028 dz N ftodH Ols daf Wil te j k2w dzfs Tuidz o5 @tdadad | 'dzOY
2000 NG ZON4BMUs 'ls j dlssts' ° HEBMd HY 22.0dse s

1G " Hdzts L tojLbizd IsOsOBBd disH j dz¥ 9 Odedzgw &
B3O Is! dzOMmis z fbdz' 0o 1O C(Istsstfic@H d dzO2 9 5 dzts ¢ bib4dts ¢
(6" ydzO MmJ L sdzdz’ I§B%) ( S D |p 58 O ISAGD \H)dzts L tc
jackknifels § Miskz B ' ¢ dz' HAls tB\GlsRd 2 dHORBO Wz d2 € s
o tsHJ dz! LO o jdzdyddesse AUC, sm¢ " dzr €d ¢
BB H j dz' © OBV Cded@@f3) ¢ It hts odCtsted Mis Odz tf t
(AUC=0,77).

] " HYftso Hdzs HEs §tsBERHBO Odfssd tc J tistheyjQalg’ ISty
totsf R fif s Hdets His ftosedetsL 59 Odad m L dzOB0j dz
tesClz ftodHOIsdzd d3d H dzv  19/8@%Lz olsQ) dizddWls tsdcd H Iz H Bl
tcj G ts5dzlz851860 dz®2 B " dzr ' ff tod H Ols dzdsydi teH dgW dzts fiy d
4z B3OS CPL dzd & d WMEIWOB Pclfilststc” Hisfdz' HY [
HJ d3sdzMmistelz’ L to s M ls O dzdzv IsjtedIlstste’” 2, My tcd
Cdz' BOIdyded di3d [z d3tso OddEBH J) Qo deety Yt jda H
R=024 (| sHOBF QS Hdes (i jtojdedz & & ¢bTeds d-fpl$
3 H J dz¥ o O dzdzV BO2 B Iz Is &' dalamitardzd)’ dds[j te@tds js@dzlz
odatsHwyd L MmMeyofmddr fosedztsL s Odzd = MM
sfOH' 98 E & mMywana ssySsoadms L dz2OR" HBEC 9(
" iMsslsdk@Bd Hs 2050 stk MijtjHd ste’ ydzo |



133
f* " Hodhdls! MW d© 1,77 Aw, O tsfOHd 9 L Oc
By kls' L dOydts ¢’ whdlsd bdsod §jtejBlz:
o' HStedlsdh B' BlstsfOR L IlsddYS d d&3@te ' dh @dad
® HBREIdMY ftdmMS Sz @de BPHBEFOBY U] MEzyof
sjtedlstte' L Of" Higsdzdzsts o tesf d L' L dgOydes B d
Cdz' BZOktsds, O lOCEy Its?2 WOSCk, hits o0 6
Bjy' Motcet HdiesHdEEs Ot Odkz, &BHj d
fiescdesL Lo Odzdz Isj &3 j 6Olskteded s § SCOL dzgf "
tesLh dqtoj degdz?y Isjtedlstste’ 2 Cdz' 3OIsdydes B dz’ !
§ ' o H-NEdzE dzs &5z dzOf oW &S Iz .

it BLticsB &A@ B Is tetsL d3dztey j2ddd20 tetsy* LO f°
L Otk Bkdts ttsLftsyOlts ftscteOBkz (s
oL fsofms HY jJdedaw tetsfznd tsyjtejlswdatis'a ' o d3b
L dzOR " HE5C Hnd j&IsifyvzsE fste o d§ EMS ZH p demiafts ko 4
BedsHdY C O, Bhkdts fMlsotstjds o' Hits ' Hd
o dqdzzyj dzgdz? BOydetsets ftsetsdz" 9'' W o' H [ ' &
LSO dzd dzO 9 drdziz yfy alEdOrisItORdAs@ ttsT HY dis'e tStialis Lod3dit
L Y ddtesHC wyils dz©@ BOL' sd  ef)! CEL L
"l RS B S sz o d dez Y dedzt O tetsL dzdatsy j dzd
Fditseo O tyjtej swdadm totsfde@® H(tdP@QSplSs hp', Pupir

10OL' ftesjCl L dOosHdls! Mvw dz0 ik @'
oddzzyj dzs 5 iMseddz MisOlsjoatsL e’ dzdr MOy " ¢
R | sdddh S’ B d&OMl' o ©OHRSOR odC-td
50/85%2 0 ) 9" " H 17.07.2020, w g dzO tOL '
L OteS 2. veOdRkdQ! fievkzhshste] dzdz" B ted H d dac

i s 27 © Bujotgvida®) (
[Atetsdzadzd 2 1P EON. tctsf 2R O L Odzj j dz2O H
Ctsdzo jdzy' ° SO HB Y jtotsdsets M dmns njfddR]
vyjtotsdests' Cdzeded vCtcO adMmMC Yotsej ¢l ©de fiyy dat



134
hts " Hdzw ¢ O Is! smMsBdzde ' 2 r tstodz E 1t
sB dzOflsw 7 .

t sLftsofme Hy J dedzy s ] &AWL B to de'pzfs 2O )5 €
tesLftsomMes HY jd2O 5 oM 2 HBMdzZ HY zo Ods 2t 'IsH
SO ffjtcjoOydes ftcdkztesy dzO HB Odzstetsy tsc j dz
/R) . s dz ¢ Mis: Hemdz" HY Jdzd s L OHE,M" rod s ddzx
sBdz.11, t " odzj zf§0G O I tsmap.dzih 3B O HB dz' 9iMmk, ¢ C
mdzj dz' dzd y'-1 @ g tzdtst " -di')fm Clod HsBYdte d Iz to t5 Y J dac
o' HCtodIskzOmw " dgv dzte 3§ ¥ O~ 1 sdz' MMmw. 1 OH O
L dz' mimw dz, 9 ' HCtdlsddz ¢ Odzv o d dzO o3, Yyomlsts
B Myw, BOCT w¢ {fsdzv, H)OHJY Ofitfldcts o Ots @A dzwfr
C' dz Csfls o & MlsOR, g dzdh ©° i M CBEts
jdzj d3j delsd dzs Hfp! SR Y dlsjdz SO Htstetsy da! t5°
dzj 6§ sl 2n O L j tzg 426 o Y&Bzydgidy s OC o ~j 1L tshigigs dud |
1 pdzins €57 ,C g Citelzy OB o sdztsG o dMCtslstc O
&S d (E5. 4).

[ oW sdztsd ' YydgdpPdzjstf d mesf 22 d dBOE Is! y'ls
Hd di3tsteW * L d3, hts fosweodw ' Is! Mw E d3j dg" dr ¢«
Hisfydz' HY § do@ o SHdgtz] § tetsthdgz 7d8d2 H dzf ts B)OERf S ¢
nOtcOCIsjtedMmMisdC O odHEZ L HsfMdz HYy ko Odzts”
BsteW sdzse ' ydedr o3 tof 8 IsO o dtcOn@e @&idid -
HdV MOdl) os@ nfF@&dy' (n=

v OB dz@.ALw
djjtHdz 8COLddSd BsteWsdj sted ydzeda § totsd3’ &
tojLzdz SO §Btc’ o dgV dzde M tof-Hied IE] tol' dzO yy &
(df=123t6<0). 0 5

g Oyl 4 OBdIyl’
g4 J tcj Hl Min Max g J toj H| Min Max | t-value p
L dzOyd | (d3dy ( d3di L dzO gy | ( B ( d3as

l sy




135

( BkR) ( BkR)
L. 62, 5615260/|71,76 |72, 53 N57,80 | 83,80 |-8,7767 | 0,0000
L.c. 17, 5881530 (19,83 |22, 80 N16,19 |32,12 | -10,3277| 0,0000
D.r.-o. 7,04N0518 |797 |7, 81N15,02 |921 |-4,6223 |0,0000
L.o. 6, 41N0486 |786 |70MN1, 0545 |8,80 |-3,7185 |0,0003
F. 22, 45N17,45 (26,86 |26, 14 19,90 | 36,70 | -5,9817 | 0,0000
T. 22, 85N1831 (27,00 |26, 14 N19,84 |3282|-64485 |0,0000
L.c.s. 14, 5081223 17,71 |16, 6 1 12,48 | 21,00 | -5,9236 | 0,0000
D.h. 4, 48N(0303 |59 |5, 27NQ229 |6,69 |-4,8375 |0,0000
L.t.ci. 3, 49NQ0200 |477 |4, 21N0d290 |530 |-54149 |0,0000
L.pr. 12, 99RK986 |16,4 |16, 03 N11,69 |19,9 |-8,6196 |0,0000
Lt.pr. 5,12Nd300 (797 |6, 85N13411 [881 |-7,1107 |0,0000
D.n.o. 4,07Nd261 |555 |4 96N0|325 |6,29 |-6,6190 |0,0000
Sp.oc. 8,30N(06,91 (983 |9, 6N1, 711 [124 |-6,4993 |0,0000
Sp.in. 3,50N(0212 (472 |4, 44N(Q3,07 |575 |-7,1747 |0,0000
Sp.ip. 5,16NKN(0314 |686 |6, 13N139 |[7,94 |-52481 |0,0000
D.tym.o. 2,55N01,12 |39 [32X0, 7/2,09 |4,46 |-51986 |0,0000
Lt.p. 5,10KN(0366 (691 |6, 09N(Q4,18 |7,56 |-6,0920 |0,0000
Lt.c. 21, 33N17,70 | 2457 |24, 08 N19,25 |29,30 | -6,4259 | 0,0000
L.tym. 3,39N0212 [491 |3, 98N({254 |4,85 |-44647 |0,0000
L.c./L. 0,28Nd0,25 |034 |03 N0, (025 [0,39 |-52817 |0,0000
L.c./Lt.c. 0,82NQ00,73 |1,00 [0, 94NQd0,72 |1,43 |-6,0165 |0,0000
D.n.o./Dr-o.|0, 58NQ0,37 |087 |0, 63NJ0,45 |0,82 |[-2,8794 |0,0047
Sp.in./Sp.oc.|0, 42 Nd0,25 |057 |0, 46 Nd0,37 |0,65 |-2,9972 |0,0032
L.o./L.c. 0, ON (0,26 (0,47 |0, 31 NJ0,25 |0,41 |5,4467 |0,0000
Lo/Ltym. |1, 93NQd114 |3,18 |1, 79NQ1,45 |2,14 |1,9112 |0,0583
Sr:ym'o'/L't 0,76NC039 (1,19 |0, 81 NQ055 [1,23 |-1,5423 |0,1255
Lt.p./Lt.C. 0, 23Nd0,17 |0,29 |0, 25N0d0,21 |0,34 |-2,1813 |0,0310
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Lpr/Ltpr. |2, 61 NQ166 |455 |2, 42NQ01,72 |4,73 |1,5365 |0,1269
F.IT. 0,98Ng084 |1,17 |0, 99NQ0,81 [1,16 |-1,0699 |0,2867
L./F. 2,80N0236 |343 |2, 81N(Q228 |[3,24 |-0,2034 |0,8391
L./T. 2,74NQ0222 (327 |2, 79NQ0243 |3,31 |-1,2530 |0,2125
D.h/Ltci. |1, 30NQ083 |213 |1, 25NQ00,78 |1,57 |1,0028 |0,3179
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BOtch czlsdzedr B dZ' € OR iz@a Pis bty B udz Id® sfpiisd y
GtejB' dzyOfmlstsets dzO 100 B} wmshispdeEats’ Hd' dg
HOdzd d3d f s j o BHZOBSES9) of sC OL 2° Isj dzfls bz
O dz2Odzse " YydzO COlsddzO M tsMmisjte’ ¢ O Is! Mw |
sjtedlsste’.” 1" dzstelzfm'

tdLizd sOIs(d B' 5C dz' BOIs d ydits gitslzts d3ts H | 024 €
ftcseo jHjdzetce s B ' 5Cdz BOIs d y By 5 daBts Hnj dztc a&s@ diz
Ctsdzls § € misis mistZOW C sd3B * dzOy " 2 19 Cdz' BOIsd yd
' dzz o OdzddB 77 d HIE] L Iststc’ T HSMdz' H51ERe Asdgttadids

dz02B ' dz' b f tcd H Ols dzd g B ‘HAA2YO ) Is 1§ dzlzp HOERIR I
fs5COL (2dz©d 20 MNE dz®H EBBBE Isj dIstsHetsdz' HY 29 Oc
(r sHQIsts¢

16 Hdets L tojLbEdz IsOIsOd3d isH J dz¥ 9 Odedzy &
BOE Is ZOMmMszf dzbi IO scBHOH] dzO22Isjtf dz' h ts¢6
(6" UdzO Mmj L sdedz’ Mis! (s HRPS 68O IS 1IZED, 1y )dAs1 , A3 )Xe
jackknifels j Milsz B ' € dz' 3O Is d3y dZdR Y A H=E Odz@] K s B Go'
z02B " dz hd2 SCjJW' ' y ‘dals 9CdzOHEZ 9o &BsHj dz
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z02B " dz' h LdOykhz L bsySd Ow®idlg sdtfrH J dz's
ftcd ftsBRzHBOtSH 2d& tc@GH WL £0 ,0G3

] " Hftse Hdzgs HEts fsBERZHBO Odets’ {f Gisp ©O'dalzip®
stcedlstsda®f s " Hdets HBs ftotsedesL s Odedrm L dzOY
2050 tetsC Iz f tedH Ols dzd di3d H dzw ' 3M)28% o Oxigdmyd Is
Hisfydz' HY Zo Odzts chtgj 38BEAGE-" dis@dB * 10 h f tod H Ols dzd d3¢
stcdlstsdz® L ody0O? detsc ts. t z 30 tc dz84,79% * Is jf sk 1©
Hsfdz' Hy ko Odesets o 6" tsdzkz L B "N de hifj gy dzfisls tsle*
Mftedwisdzd o d = Hdzw  ydana OW ' B " 2 LO Mot
Cts j WdzlpH j Is j to dff t@igO Wiy SsdtIR=0,77( [ sH Qls 5 ¢

| sy sHOtem! C.jutc d H2®dzd dzdzv © Oy dzd o 58  dzO dz€ ts
BzHnEyd w¢ sffdesodzdds O ' twjLjtodedd3 € 5to
(MMOe y' o, flsOn ' 9, ¢t jHidsf daRD dadls © * talgfl B5) te.
Stedz stsdzse" @ (k2fmdzai ¢ 90" Hisddzj dedz? A tcOdzykl
stcdIstsdz® BRZdAZd o dwe dzj dz Gdz' L H' BOktsets o
4 Otodzj dzm-dzts¢g 5 o lzj dzl' Cs° 5B dZOMIs' . 1 j tSH dzts
Bzsets dzjdzj $d GtedB' dzgyOMmilsddsd IstedIssdzOd3d
| Myjoeoddkd teds Odz¢ O] .

32. | J dz¢ d3' dzB. dibundudde @.ridibundus x P. lessonae

1 tsH Bdzg Mis! W' L' ' sz’ ', B' tsdzstsm) ¢ A O
ridibundusls @8 tc d R. Edibundus x P. lessondle” HIso J tcH Y kz¥ Is+ MW :

-fsH" Bdz' Mis¥ o dHBo e s MCidibOdusls @ | dztcRzH O
ridibundus x P. lessonae 17 L 27 o djvda'defy deeflss” 90 ' H " 9l "«
Hstej dzlpj d&z2O 0, 7 7 ; Hdzv o dH' azo OL adMGE B |
HisMistse ' HetstidZ2'™" H Mzj dzd = 9 dBt6 jiodkiPj~dzO “ Gz X ;M &
WOkds Mmisdydzd Ced3f dzj €M o GJ ozl d3' dzls’ o L
tc'" HEC " Mdzd d3d o dHOBI 6 j dz' BT2Astshise § dz I8 tkalAy
~OLMO (" MlsOlsdmisdydes dzj H sMistse * tékdrmin eteal], H C
2021)
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-fsH ' Bdz Mist E § Otc @dpiflitutdds @1 @ &R idjhuadu) Is
X P. lessonaeB ' dz' h ' fMlss L &zO02 H J dzd - 9dH" " o GJ oz
d SMmisjdemdodeh figls s 7 " dgo O " M " dzr dzgds o dH" 8,
4 odH' 9o;

-odmMsC s Y sH' Bdz Mis¥ dz0 t6° 9 dz CdeW e Oz
sHdZ 2 GMmtse ddz ~nOL VY’ dzO) LO eodHtseaddz Mm¢
Isj Mistsd3 ANOSI M: L dzZOugg dzalzs ®R @GR, BU)L » €
tdeW tc Okl 59 Odzdzy R H ts fls & off) jtdalgtsH dztzj € 9 tzH €
CGJdz 3 dzls’ & o sH dz' 20 'tsENBPndilbizndusx @ Llessorgz® 44 21
P. ridibundus( d3j HT @ ¢dz@ E tBtsn =~ OL W figldtsd3 ofl OidRREE
dzj HsfMistse " tcdzO (p=0, 87) .

lzdzs oadwedzj dzts IsOC Y ' o' Hd3 Ezdabbgrsllus L
Is @ ' B tc {.Hridibundus x P. lessonae v CdeW tc Oz tolz f 59RO dac
ridibundusS ' dz' € " fls+ JjSCL jBYdzwic' © BkzdDcwhB®tsaO
G j dz' d¥ ‘dasttRPnidibundus x P. lessondelstsB Ists o BHddz 2 tME
Bkdzs o MmMjtejHdz sz o Ho ' y' cB ‘Bddfhigiundys s4°. d3'
lessonag ; ftedyd dzetss y' sets B'dz O yYOMmlists)s C
sO/ OBt ydmjdzz dzg' Mls*+ HjwCdm odH'® G dz &

-HisfMisse ' todzes o d P.CidiuisE y j de'Mmislg ‘dzifd o dz' fy k.
f tetsilsd €% B t&z€.H tdibundus x P. lessonpe dzd yd dz& O dzd
Codonocephalus urniget Rudol phi , 1819) L(dHstdzs ts MizO B
B iz ¢ O2(ixap§dcbusBillberg, 1828 L 8 'zH QO j dzv ) 2 dztseo ' tc dat
h sP. ridibundusy ©fls* M j , Bz'ridibunelus x ®.dlessonds tc O ff dzwdzUs
oJdzdtdr o' HCtedIlsdr otHB2 BOR itfjddtc®Bd
fticdHOldzdr H&YW HJW' d Isdodzdmr ~OL W  9o;

- P. ridibundusH tsfilstse ' tcdzts B dz' P § (4 $SMmilsj dzMmc
W idzsmis® (M t.jHd¥ g @ adbundus x P.llessortag |
(4 SMisj dzmd o dz’ Mis ‘dzo OL " 33 %, YdzH J € M
Opisthioglyphe ranagl Fr © hl i ¢ h wdzd @9 13 dg' dzd yd dz¢ d
GJoz! d3' dzls’ o L HOlIs dz ftesded $ Olsd o tcsilstso L
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ftesmrsHdIs! tsL o dlsBE] Oy @s”  MmIsOH d&z/P?
ridibundus 3ts ) dzd @ sOdg@ oL W B ' dz! h tdzlsj dzmd o dzd A3 -
Moy E o tsH'

“dzlsj dzffd o dz' Mls+ " dzo OL ' T (ydfmd dzt dz2' fMmls!

Icosiella neglectdDiesing, 1851) H tsMistse ' tcRizmlibundud stzc g B I8 d |
P. ridibundus x P. lessona®&,5 (li24)f e s (L9 ) . B di3se ' todzts,
B' dz hddsd ttsL i3 OB L Jtedets’ ¥O0Bd (ftd
dzj BOIssHd dcCO0dz LEkzsls: Mw E & wLOsr ' HBM
LO odmtsCts’™ ' dzlsj dzind o deéplettaH ez BE 5o s Plsts
oJdzds 2 ¢ d Stsmis’ dduyddst (@ St ' dvi'
stcsdzBtsL ' 9 SO Ctwsosoddzde ' o.

331 j dzstc Odz! dzj LBOm@mataygjcdzdevdzz HsMdz' H Y J d

sjteiHd 2 Ml dz L OB Oteo dzj dzsfls’ dadh g c
sftsBddz ( n=10458% (mis ® @i emeols * 86%, St.Dev. =21,26). |
Hsfpdz' HY jded s tMsBddz Bkzdzs odwedzj des k'
(r OHsIstsC 71 ¢ 2dd =, z02 yoOfyls® " j Istc Off dzv o fyw
(587%) , dzORAOd"{ts'f sHO ,BIRL) . MOtOCIsjted Mmisd S
YJd ted 90 9 HY B9 "WHjdids des@eaV§ ez® bipls jI420 BBA@)B dzd y*©

10 HGftsditsc sk HdMY j e 2 dese s OOz’ L Iz
9 HMBISC O L OBOts dzj dztsfls’ YJjtej o0 CEkBsE
Hitsfmdz" HY j dgd m JSLJ B dvi' o, 0] MOd3j s d°
I sdzd defy? €57, ' -atkPde)! OB} Edz” W OEs ¢ Ficdz o
l " tosctoh datle y° BBy MmMlizf jdjd3 L OB Otco dzj dzdz™
odWwe dzj dets  dzj BEzdzts * ( pdz Os,j0e50)ls. ] Pupifa @(9d n
9C0OL ko OdzOM! dzOw o dz' fMmls Cttej dzv y' 2 dgsg s |
Mszy j dzgj &3 L OB Otco dzj dzdzv yYJtedjo0O. 1" H Yo
Ctej dzvy' ° wff tcd3j dzO ( Sp e ar nirpjnedPsA teleg) rdzveyl”
Lo wLiE d3 ¥ o' HMBIsCtsd3 L OB Otco dzj dzets IF3, 42,
p<0,6) ( f Otekzh ©O¢C O "dz. , 2019) .
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v OB dzd yvw

MOtOSCIsjtedmisdSd Miskzy j dz¢ L OB Otco dzj dzts
YyJjtcosdzsyjtej ots™ o' HYf o ' W faktsdgistcd d Y p dzj

n Yy Offlstslsda j toj H dzg' | Min % | Max % Std.
sdzOfr)ls;tch s StcOf dzw|L OB Otco L OB Otco diL OB OteaotDeV.
% YyJjtejoO |yjtejoO |[yjtej a0
w' tesedz'| 61 | 587 58,0 28,0 79,0 11,79
AtcOG d3j d
‘e dz'|5 4.8 30,8 21,0 41,0 7,22
1 OU¢S ®idx 32 | 308 19,9 7,0 36,0 6,47
A" dz' dz'| 5 4.8 76,2 62,0 86,0 10,15
LO0d Ssy1 |09 50,0 50,0 50,0 0
341 so dz' M dzZ BsteWw sdzse *© ydz' Odzts ZOdz' O d3
] nSH' Hisfdz" HY j dz@ 538 & filpts  (elzd Lo tslr] ditsh

BetelW sdzs6 " YdedBYd (@S BGZ'CET0), (r d Is 5 djdleln & f
(65%) , t ' oid2j4dzfSifud ( 1) tsdedldaf &%) ( [ ' 6 1o gy
(0,6%)). (jLbkd IsOIsd Hsfs@BH)] &. 1&00 j H j C

v OB dZB(1g W
1 Oy’ Odz? d&zO YyOMmilstsls © ot Gifdadzve dzdgidzd E BXOAEZ SR
ydna Odzs 3O dz* 2 SO yYyomlsslsO vsdgd,f dzo didzd dzjsd
HisMdz" HY-JodF'B;" 6% d, hts H] BItdemistelz® Is! BOMs ¢
Pas5% (1 tstcCddz d HE., 2012);B.bifidsBUF Biviridi’ tc
- BV, E. calamita- EC, R. arvalis- RA R. temporaria- RT, P. fuscus PF, H. orientalis
- HO, P. ridibundus- PR, P. lessonae PL, L. vulgaris- LV, T. cristatus- TC.

N sit N N O dzf
l dB " L f J o dat
. (Pas, OdZtSdS( (Aas,
I dH [ 8CO0d j| SO ( OdtsBO %) N Sep s d f & )
hls. | dsd ol N hls") (Nab,
hils. ) ' hils. )
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1 s9 j todzlz
fmd ¢ &3 dels 6,2
C'dzy' o ¢
[ SlstetsH O 6,2
[ esHO 6,3
¢ dzts 30 dz'
sL. " HBH 18,7
h ¢ tod
BUF | | sdztsfy® * o fip!| 150 14 9,3 16
i ¢ dzts 3O dz'
sd oM+ €O ! ! 12,5
L dzdy
¢ ddzH OC Is 6,2
dzts 30 dz'
¢. d3 63
hjdzjgd
1 sdz' W Odz 6,2
s dz dzsH O 31,2
LOf 59" H l sdz' HOC 50,0
"t sLIsts
BUF _ [_ Ui 1 333 |2
1l jtoghdaist [ esHO 500
[+ 9" afp €(Q
B' dzw d3. 4
_ ¢ dzts 30 dz'
BUF Ftesydh j |5 1 20,0 |1 h e B 100,0
t ' odzj defns €
[ CIstetsH O 33,3
. B ' o s 30O dz'
BV m r 50 3 6,0% 3 o dats d 334
t " odgj dzfp’ € h¢' tod
1 sdz' WOz 33,3
] OS50 0O L
"Bitdz. W (Q dzts &30 dz'
v | ° P4 " 33 1 30 |1 b dats &5 1000
Ss1L " dmowv he' ted
zJdoyd def O,
] OS50 0O Lt 1 sdz" W Odz 50,0
AS L. wWotk
BV 78 2 2,6 2
s1v “dz. U [ CIstetsd3d 50,0
zdouj df o,
sL . #,9 " Is Cltcts d3j 50,0
EC 27 2 7.,4* 2 [ %
1 sdzd dzfn+ € Q [ € IsHa@:EC Is d 50,0
. 1" A ®&dzd g )
EC 5 1 200 |1 [ Clstetsdsj 100,0
sB dz.
. wdzise j 1 sdz' HOGC 50,0
BOM 60 2 3,3 2
rdlstsdzd tefn! ¢ dddzH OC Is 500
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sL. #9'ls ¢ dzts i30 dz'
BOM 50 1 2,0 1 1000
I tsdzd dzfys € @ h¢' tod
. 1,jtc b dats O 50,0
PF rq’lst5d3q©fr]ISE30 2 6,7 2 h ¢ tod
[d& ¢6HO 500
B' ¥ 5. 4 0 dzts BO &z’ 50,0
PF Fesydh j r]12 10 833 |10 h ¢ tgd
t ' o daj defn: € 1 sdz' WOodz 10,0
1 so j gz
g ¢ d3j dals 778
] OdzdzOH ' df ¢ dey’ ot
HO M Go & d, 17 9 530 |9 Mmj &g d3j dz 11,1
AjBYOd e
fOowSC, . ¢ dz BO &
h € tcdzO 11,1
¢ ZOH S O
B' dzv 3. 4
RT Ztesydh j |3 1 333 |1 1 sdz' HOSC 1000
t " odsj defp! €
sL . [ ' HBt
RT | | tsdztsf' * ofy:| 45 1 22 |1 1 sdz' HOC 1000
®B. sd° 8
9C 3 dzO@ f H
RA [ dzj o,fr € |9 1 111 |1 [ Slstets d3j 100,0
rdlssdd e ¢
RA M. rlzB‘BSO 2 4,0 2 [ SIstetsH O 100,0
t " odsj defp! €
B' dzv 3. 4
RA esydhj 1|1 1 100,0 | 1 I 8OR " HO 100,0
t ' odgj defy! €
1 sdzw BE dav0O Il BtetsH O»9 33,3
[ B 2 € Bogy Bdzj klseo
PL 100 3 3,0 3
COdOdz' 9, t l 60Oy j dzdz 66.7
5B d. ttj L sdzOls
sL. #9'ls b dats O 60,0
PL 63 4 6,3 5 h ¢ tod
]l sdzd dzin: € O
s dz' daztsHO 200
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LteOY j dadz
1 20,0
toj L sdzOls
o b
PL M dnR 1128 1 36 1 ABSC ] dz| 1 100,0
rdlsts g tsfy! ¢
s Otc O d dzfm
az' dz lso ts
= MaEdui b dats 50
PL dzj o j dzd S j © 6 1 167 |1 h e g 1 100,0
L dz min" o dzj
tsB dz.
s Ote OMd dzf
dz' Mdzd ylso ts
- MaEdui b datsdsO
PL dzj o j &zd ¢ § 1§ 15 2 133 |2 et 2 1000
L dz min" o daj
s B dz.
sL. [ dz f
¢ dzts BO dz
PR ] dh ¢ stetsH fil 38 4 10,5 | 4 P 4 100,0
ste@mM@d’ o
i) 1S 1" ¢ dets 5O dz 5 833
. m b
PR 195k 39 5 12,8 | 6 h ¢ tod
s B dz.
[ " CtesWis|1 16,7
dzts dz0 dz'
¢ % 3 429
h ¢ ted
I tcts hoj jtci L ste
PR wdrd s 41 7 17,1 | 7 L4 Ed 3 428
| lzfgiss'd ™ o 2 ne' fls
dzts 3O dz
¢ % 1 14,3
Zttsfls d dz
[tt' Skzo Ols{ 1dtejLtste
PR 30 1 3,3 1 1 100,0
fMls®e ¢ d, d 2 e Ml
dzts B30 &'
s 06 € fg, fq 39 97,5
o 9]
PR 54 39 722% | 40
"1 d9,¢ dds. S ¢ dzts 3O dz! L ot
Ftetsfls dd ’
] OdzdzOH * del ¢ dzts BO oz
fls@e ¢ d h¢' g ° 750
9 ’
PR . 45 4 89 |4
A W 9 j oL sto
J 14ty L 25,0
f OteS, . 2 Ze' Ml
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. Ols 09 dzts 3O dz'
PR m. ¢4 44 9,1* ¢ % 4 1000
tsB dz. h¢' tod
dzts 30O dz'
¢ s 2 250
h¢' teod
o dzs W s Odz{ 1 12,5
I sdz' W Odz( 1 12,5
PR sL . 1§ teB dzj 42 16,7* 1 sdz' HOC |1 12,5
1 sdz' dgj dz 1 12,5
ASCtsd3j dz| 1 12,5
dzts 30O dz'
¢_ d3 1 12,5
hjaitfd
dzts 30O dz'
¢ % 2 50,0
h¢e' tod
10 dz ‘o, , B "CeWis|1 25,0
PR du) 1 43 9,3 : ’
sd’ o ¢ dagO dz! dzj
LB dzr hji1 25,0
yofmisddz
otsHBMA 5o dA
vy, BJted G
PR ] 133 0,7 JteOr " HO(1 1000
l B dzj o
rdlssdzd e ¢
. J1tekzdzj Is'
PR | 1" fpsydzj, 1|3 33,3 Jt6OR " HO(1 100,0
sB dz.
( Slstetsdzd (1 20,0
. ] dHte 1 sdz' j dz| 1 20,0
LV m d d 126 4,0 %
| sdzd dzfp: € @ 1800 HO(1 20,0
o diBj dz' v 2 40,0
15 Cd3 dzO
Lv [ dzj 9 M€ 31 3.2 ( Slstetsdzd (1 100,0
rdlssdzd e ¢
. 1.dtec .
Lv 32 3,1 { Slstetsdzd (1 1000
rdlssdzd e
fp. JO2HO .
TC 2 500 [ Cltetsdzj (1 1000
r dleffef ey € O
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. w9 Isw

TC 8 1 125 |2 1 sdz" HOG |2 100,0
]l sdzd dzn+ ¢ ©
M. #,CdB( )
TC 34 1 29 1 [ Slstetsd3d {1 100,0
]l sdzd dzn+ S ©

1029dhd?2 fsCoOoLddé yYyoOomissilsd IstcOf dzv dzdz
Hdzw odB' tcC ¢ 4 OB d OGS tcdzy oS de d&. sd' 90
9 BLJjtOr Y! Bets fOllkz KROEg O6dizgzedz dztf?2 dz
Codz. 2016) . 1 OcOdzsds § ° H Yyom Htsmdz' H Y
satsf dzt 9 Odzd ofMmr Isjtedlstste’ 8 YWEidsd did {ldc@s d3
odw e dzj dzts, hs o' HiMslsS GMtseBdd L yYydd Is
Cotejdzv y' 2dzed?2 Lo' wiLtsC) BEIsd odhdd3 o to] «
dz¢ HIn! CSBGts5 o {f dodtprint (Sandersora et al., 2002) HisMmdz" H Y
odCHU®Bdizy &3 Mont e Carl o Permutation tes
L sodz N dz' A BsteW sdzts @ ' ydzd - O dzts 3O dz 2 By
mMittjHtsodh O, H] BINCOEIS! OBY B' , totsB dz
ofmf j SIsd T B tf'tcdg @ COY dJBc s ©O© * [ EZtcOo
[ Olkzh OC, 2014; [Ol2/PEOoaydil 20 150tcffO®L

v OB dzd yvw
1 Otey’® Odz' dz0 YOMisslsO IstcOf dzw dzdzw Lo dz' "sdez'ter
HisMmdz' HY J dz' .

N odfdl Oy’ Odz' dzO
vsdf OdeszBOdz" odwe dzj dzdzv |Istc Of dzwv dzdzw H Odz
Odzs 3O dz' (Aas, %)
l s jtodgzlsd?2 Mj ¢ d3 8 5,0
{ SstesHOC s dz 5 3,1
[d" ecsHOCIsd dz 3 19
1 sdz" HOC Isd dz' W 7 4,3
sddzH OCIsddz' w 2 1,2
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1 sdz W OdzOdzGg * W 5 3,1

sz desHOCIsddz 6 3,7

I 6On " HOSC s d 4 25

[ Csewd) d 9 56

Mmj &5 d3j &z W 1 0,6
ABSBd) dz' W 2 12

) sdz’ &) dz' W 2 12

o k) dz' W 2 1,2

O dzs BOdz dzj L B' dz N 1 0,6
b des BOdz" © L ' dz 2 1,2

[ CeaW Ok & 2 1,2

O ZsW s0Od &5 W 1 0,6

O s BOd v h j dzj 2 1,2
LIGOY J dzdzv toj L 5 3 19
O dzs BOd dz® N €' teo 1 0,6
O dZsBOdz' W h ¢ | 85 52,8

1 Of ' SRS 5H' B dzj 1 0,6
1 JtelL steB tso Odzd 5 3,1
0 &zt BO ! dzd 2 kot 2 1,2

L tesL f sH" dz' 2 tsdzehdln O83, dz'dgO s O dzts o3
odwedzj dets Hdzv OdW ' B ' 2 ¢ SEdtzEafdx escyedtgsdzd
57,90 . W8It ddz L @ABO ddzOvdedzchy © dR ridibumdup Id H 2
(74%) 71 P. lessonag4 (2,7%) 7 R. arvalis 2 (1,5%) 1 R. temporaria, 16 (10,7%) i B.
bufo, 6 (3,9%0) 1 B. viridis, 3(1,9% 1 E. calamita 3 (1,9%) 1 B. bombina9 (5,%%) i
H. orientalis 12 (7,9%) i P.fuscus 6 (3,%0) 1 L. vulgarisls O (1.8%) 7 T. cristatus
s0Cd2 odmMtsCd?2 o' HMtslstsS OdesBOdzr dgd - tsMts
fswfdej dzgd?2 Isdd3z, hPts MORB] yYyw ctekzf O L j B3dets
odJ M Mo " 2yPSdds sz sg@8H dzs iz Mmj tej HESO M ", W
stceOdzmff stels j tetsdz t6' L desets tetsHEZ f sdzdzt sSOdzls”
O3¥W "B 2 B'dz2 " IstedoOdzd?2 yoOfm. 1" dz© Is°’
otsHdzg MjtjHBadhj ' { tsayjdatsls @z0ls 'y Hidg tede it
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\
___‘--il

tdMm7. F.jwe' fedCd&OnHd odwodzdedr L &b dg
fd dzv OC S EAE @5 i O Silstizl oz j idE ', dztg H O S l<fdes d¥O, d:
he wdfspz HOSEOdastgPdzr dzj L B' dzt N j Gzt s A O 6z
(OdgBd v Isdfk ¢§ 6zt tzsp @iz ¥ s Qozi digj ) L BRicB
ne' Mg ClsWlsOd &' w.

N J P,

L 153 OdeszOdz dedr iMsBddz Mz BOtdzs 9 d
sfseddz® &GORO B' dg ®Io dh d PEEOIE)ES (
st Of dzv.gdto WA dzj dz0 H dzv O5%850 dp' tdz ' @ do
YOomlstslstss Istc Off dzvv tz66% (& MBj7K Is tetOR] dz' Ovdats 3O dz*
LB dzt hjdedey yOfmlsddz Is* dzO, Odzs W IsOdz! 3" W,
f Of ' fisH3tse dz' Lklso tstoj dzdpv  tdsHiefOtkfofday ozl Wo O Hj ¢



3.5.

|
(n=3)

H O dz

(fdxxdt’ d O

tiLkd kOIsd
Hsfd HYj dz

nSH'

s©O E

HE So dgs ¥ Is!

-
| Y i
"

tdm8 3udfd §sfizdvy' 2 Ljdjdds }0O0B d

<

200 B)

B Iz dzts

dzO0o j H j dzlz

HsMmdz" Hy J d&
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odJHBsatse
odWwe dzj dzs dzOW
( N8 2 )s Ols)fidf * WBts delégjdmmls 3 . f 54,16 ju
COwlskz,

9 tcts
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(tedm. 3.10) ¢ j dztPditssoma@e'dp diHlg Qo Wi€gjts "tc Qdz" h
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t dB9. [ OO ttsLIsON ko Odzedz? i tsfbzcdzwy' 2 ¢
OoLWISO L tcsBsIsd 4. 1. [ iy Jte’ &0 L ° fr

His 5o dajs@O dzbd d B3 ISBEYS OR L dzOR " HEE .

cuHin - P. ridibundus

yepBoHuUii - P. lessonae

cipun - ribpna-pekom6iHaHT
nomapaH4eBuil - ribpua-HepeKomMmOiHaHT

t d M10.uY." 9 8" Hdatsh j dzdzv B Ols? K. lessdnaeS did &' i3
ridibundug I1sO ¢ ' BtedH dzd & ‘B tetif jHd S dfp’ " oalgiastaQ diy j
G' BtedfjHte[j Csd3B " dzOdzlsd) EZ odB ' 6COn L 1 0ot
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36.A Okzdz' Mmisd G dzQ tcd] BAsEhS SRz HY o Odzse 5 o

1" H yoOm HsMmd Hyddz 1 BwOmfigw j 64 ¥y dzls tc O dz
OBts I sdzddem:! €4 1 dz' Mimw L Y tc@a s ezjftizh 1 dz@¥
Mar' Hdets' ateslf j 2! Csets dzd)mise etz s o dzW ) Bz] dzr
LdZOR ' HBS Od®W ' B' 2, M oAhumad@ndgatdse iy H §HES H
SO Msdes 3" ydzed = tSH J dzd y! (12 odH"9® IO 1
(Ranidaeg(R. arvalis, R. temporarig P. ridibundus P. lessomae ¢ * B 8.didibundusx
P. lessonag Bufonidae(B. bufo, E. calamita B. viridis), Bombinatorida€B. bombna),
Pelobatidae(P. fuscu3, Hylidae (H. orientalis, Salamandridae(L. vulgaris, T.
cristatug).7 dB893f tcdff OHQ'G "da@z | O~ ' HZPHE 5 Dts @zl
[ Odzj 1 sdB%)mMAD( kD , "Igzcd Istste” ¢ | On " HEHG s 1]
Aj dziiztc @z 1 tsdz' )09 Is fief (g, 3% O ‘Is © 9fis js y & %) { &0
ltcOQotBjtojydzz " HH"  dzwdzC 2 fMr' dets’ st M
3.11)

1 02 yofmls' hj L Ot ‘(MIsAe % 'Odzdd3 frplgeH tslsigz@ s ¢
ftoedtf OH®@ LOH-I HSECE O Bljdde SChRMstgpmbdng. o Ow dgh
StcOf dzw dzd mw o dZOMIsEz{ dzsdzlz oR arfmisls C1EBisREEZ
temporariai 5,4%, P. ridibundusi 13,0%, ¢ ' B ®.didibundusx P. lessonaég 5,0%,

P. lessonaé 3,5%, P. fuscusi 8,2%, H. orientalisi 4,5%, B. bufoi 7,2%, E. calamita

i 4,8%, B. viridis 7 4,20, L. vulgarisi 94%, T. cristatusi 74%.1 © ¢ dz! ¢
LdzZO2Hjdzdr thtseddz dzO2 B. 'ridibunidisi 2@Mm € & s € ¢
M 99" Hdetsh jdadgw JCL jJ B dzwte' © EMm' K arvaldh d -
74%, R. temporariai 8,2%, ¢ ' B ®8.¢idibundusx P. lessonaé 5,8%, P. lessonaé
5,3%, P. fuscusi 5,9%, H. orientalisi 3,9%, B. bombinai 13,6%, B. bufoi 5,0%, E.
calamitai 5,1%, B. viridis i 7,2%, L. vulgarisi 13,4%, T. cristatusi 2,8%.
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{dfM.1 B8jfldzsS OlsO® L &zOS' HEES OdkY ' B' 2
) sdz' Mmw, odScQEBLEO » fBcOd

 dzv fste’ adgwdzdz? o HMtslsCBoasets MY ' 998 " |
L dZ2O2H j ded nff jofgs(eRd dzo dH " o , LdzOr " HCd BEds
Isj tsdels © 1 tOQottBjtojydesets 1 tsdz' Mmpw. v OC Hd
stsyts ¢ L dzOr * B.HOMbida@&%6) d Is * dz0 2i BB temipdaria (2,8%);
ZzO2B"' dz2 PO yYyoOomlsC O L dzO2H | dzd » B BombindgT400%)ic *
dzO 2 d3j dzB.Cbufo (2,8%) (1B dz. . BAZL 8 ) Odztsets 1} sz’ M
f " HH' d2vdzgCd 1 OR"  Hdgsegts 1 sdz' Mimw) dzO 2 BB. dz
bombina (24,0%), dzO 2 d3j idzh dZB. viridis Is ®@. lessonagf 5 %);,dpO2 B ' dz
Yyomse © L dzO2HJ dzd n J L J dgtfii®y ee’mpoariah (3&Mpls J
dz0 2 d3j teM @WP. lessonae(0,2%) ( sOB dz.. | B 1 8 ) dalstc Odz' dats
zO2B ' dz h O YyOfmlsS O IstsytsR. ridibua@S(204%)S, odz@iA didz(
H dzF. calamita(1,5%) ; dz@2B "' dz' h © YOMST O L dzO2 H j dac
H dzP. ridibundus(27,5%) |, dz0O 2i g jdzEh calamita (0,3%) (Is ©B dz. . 1 8zv 1
l1tcOo B jtoj ) dets’ " HH  dvdeCd MmMa' Hdzs' atets j
zO2B' &z h O yomiks¢ O IstsytyL. vulgds FLY3H0)s &0 D d3 Hdzhdoz
H dZV. cristatus (0,9%); dz02 B ' ZOMIOC O L dzO2H jdzdr J S L J O3
H dZ% ridibundus(27,1%), dzO 2 d3j Tda"d@. cristatus(0,4%) (Is ©B dz..r &% 1 & Jr
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MC &zOHtsodr Isjtedlstste”™ 2 1 tcQotsB jtojydzsets 1 15
Ld BBdzso sHdzd mn, € t6' & cdamialndgy AyjJdidstdsdvdadztdzts 6
LOW'®  CMseo Odzts ytsHdzs. L dO-" HEd yY! sets 9 dHE

v OB dzd yvw
Y OMlSsdyss L dzOr " HBEC SO ¢ dz Ctsils’ odwe dzj
M ZOHBsoadmr YOMIsddz HEMdz HY ko Odzats’ Isj tod;ls s
Ljdzi dzgddz S tsdz! stetsd3 ff 5L dz® 5 32" tc OdiEdoed dfiadg 3 ' ts ¢

1600 5B j t6j
* * W
105 Hdzj 1sd [Od 1sd hyg 1d dz's(tgﬂoldf L - N e ]
dzd s v dets 15 B
dz' msfi(ld jifuld |
1 dH
Ludfolég, ] _GZQHJC UiSl{Fq ] QZOQHJ UIS'}{IQq ] _dzOQHJ ,_Udfo%g' ! d:zOIjké
% ’ Jd G, % L dzOR " H J % % L dzOr " H 4 €, 0. % %
R. arvalis 12,9 10,6 50 6,1 10,1 54 55 2,5
R. temporaria 2,8 57 14,5 32,8 4.8 52 12,8 54
P. ridibundus 7,6 5,2 5,0 6,2 20,4 27,5 12,8 27,1
¢' B ®BdH
ridibundus x 7,2 7,5 3,0 9,9 3,6 3,2 2,9 7,9
P. lessonae
P. lessonae 4,3 10,5 1,0 0,2 3,6 2,7 1,8 0,8
P. fuscus 11,6 6,8 2,5 0,3 6,7 57 4.6 15,5
H. orientalis 45 5,0 3,5 43 4,2 2,9 7,3 2,9
B. bombina 15,1 14,7 24,0 16,3 17,6 11,8 10,1 18,4
B. bufo 6,9 2,8 7,5 8,1 6,9 6,1 11,9 7,6
E. calamita 8,7 10,8 45 59 1,5 0,3 3,7 1,4
B. viridis 4.8 53 1,0 2,2 41 10,3 6,4 2,5
L. vulgaris 7,2 12,2 15,5 4,9 8,8 16,1 19,3 76
T. cristatus 6,4 3,1 13,0 2,8 7,8 2,7 0,9 04

10 HGH BhREsEsH OdzO dz' LIS H 1 tiziz ) 1 tefte tdsoe tdsaE tis
By dzdoddz olf®H dzj depuzd &dziss @ dz! dzts’ ¢ sdzyd dals
tc' L dats 30 dz' 9B dzcctaatvarmnphibiah diversity hotsal). u O € Isj ted
B Myvwdsd SCtdyl delstcOy’ ~ ©OCMsdz o o' f tdaffl2 tc e
MOy HB Isjtdltte’ 2, 903 d&deodms HAY LBJte]:
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Mzzc ko Olsd Mot o' Hdzd B jW ke ZRBOR], o O
Cdzlsj CMls' woLodlsClk djtejy' 11A SO dad.
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4-5 Buais 14
5 6-8 Bugis -
D 9-10 Buajs

B 1113 suais

t dMm. 3.12. t L Edz IsOls ds ¢ &dzGedd d Wis st LOY
sjtedilstste’ ° 1 tcOo tsBf Jodely tddBde tsdZjiA Bt dg iyin'w H dzj
11, [ Odzy if[sldz MwcOotsB jtojdzO ' HH' W dzv dz
dzd mMlsw desc s dz' fRlz) d5[QDA-BIS)YIs jiftick H Mis Oo dzj dzdzw
Istsy S d e ¢ te@rtds dz0 e A B 1 t§ tz' Qylzifds® dz'disids; ! 1S d -
{ Ols dzj gy Yty * <[y -t S8y d " § dzfi AlBO dafhtz§ B O dzfy ! ¢
ifeBih  pige§ &z MICQMR'; yddy 2@ & 1g' dzf (s T I dzv daf
{ dzj o ! Sickztse § yQalip'zs Sidsdsite ts B ls jfdee dhdsm ! S d 2
woe Odz¢ -y asfipiddists d dz' Mg § @M AADE O 2o thts € HsW dzfiy! €
i [ Odzd dalytc® ©® dzf' ¢ d Y Is s B4 g fip'tcIsH)is d " * oifn)! adtRe te C
l sdzd dzf! G EpALZOo E&MYGEH " oM G&B;) zhMEissL ' §d2
s hidefmisQetg d3sd dej yi SBH " ABME ST 92 Bchp £Ls o fy!
211 [ sC Oyd-slzame § k' ' Cd2.
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sjtedltste' wa sOC LoOddR c¢B' ddf fdvde L
fhdej ddz" OBW ' B 2 ' 9 LBjtejyjdedg bk HC

7. lso st dgdz? deeo d 3 ASEBS'O" GIBOWCOGCH S B

[ fydzts o dats CjCEdj dzH@y'tsjuy j dedr Oy ' B
1 cOo B jtojy daseEts ) sd Migw, * M€t o] detav dfts
Hislstcd 30dadz" d&3 o ' Hf s ' Hdadr tojy dd3' @ Ctsted
sH Cls' 9 HEBLoBAEY ' LBl daplio: s s dzl <
HdzWw L jBtojyjdedzw ORW' '  B' 2 dz2O t' Ldzdr JjlsO
Lgd adz' ) hdzwontsd B djyj dzdz? dzg@ ' s HE | @dds

co ] sjtedlste’ ) Okt | § s gisjo Gl dAshg i
(N=6) 4 BBOW OC H gty  d3 COEED datzcflzts ¥ 9 8Y8dREAN, j548 C ¢ O dzO
LOadMmskE y' ' t®oesld ' udsdeod REwss o Sdigk

fed2dlsddkd SO LOle jtHYjdddd sjCtejlOt'
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B "SI’ 8o L € s Ish e QlzHsA ta]ldisddziz W tsutclsiyhdizfo G
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f smd dzOdedzw &3 ( htt ps: [/ emeral d. eea. eur ope
Ccrsdzddz® t° ycd wvjlsjtgnege : ( WLATOeO OeQr& 2v0 Kr
f dztsh j & 51710, 29 CO tBL IO s QXY ¢ HADts HIdi
we Odz¢ " s+ € 2,2 TtetOtd s gzfny 'd9sds a3 t¢ i HSstERd b dz
stesMmisdh " afy: € d2, rdstsdsdtem! €d2, BdEOMAS;
ststcHd &ZOIsd yj dzlstets” HO:.1 O 58] BORBRKG'N,; &R .
MsB 58 Htsdzd dzlz  ts. vjlsjtc' o, dzj BHuEASHE OISt
YyJ otsdzsyj toj o 5° Is © Istc d Is ts dz0© Gicj B dzgyOM
MBBOtcOcGHBBa BEts MO2IE Bjteijed to y¢d o t
f dztsh j ¢ -pltizdgsiidsdz’ H' dzvwdzS d L Of dzOd ¢ dzv ezl elz§ Ot
2017)f mMtsB dzd o t5 Isy ‘tedfdzdsded W d3d o dMmilskzgf O¢ Is! L O «
w g oLO iIcftsobdv L EdstcdH sl o mtdsvs I9'B j jeg g J «

soOeddzs (1JCtOMses® kO 'dz., 2017). Gl
@O28 ' dzh oy dzded B ° f jtefmt j € Isdie daf §r ts dasd
I jtedi Ct5° Codojdzy' T, kO tsf)jddh, wg

BOMj2dz . uvjibkjte s, * Ijtdkste' ™ BjL{

Htso ) d dzg' sO o ©O2tdE GSdtedzO, O IOSCBY &
O3] dPoyBtclswry o903dzdots ftosHBo ko Olsd
IsjdeH j dzy" 2 HEts L d3 ded wydfmj dz desfpls’™ SO iz B!
yJjteotsdktsyjtecjots®™ SO "dzhdr odH' 9 OdRW' ' B 2

crodzddz0 ' y¢d wlkdtc k2 | c4dhelfg? ¢S
vall ey in Y®l'ym®isr dgidsdne&. 16847, 36 GO
dlsdte ® &jNOn [Odzjody' S5y’ ¢ ignYtdEzm' L]
stssteH d dzOIsd 51.03d8s It =25.5487: Ef s dzd dzO to. glsdtc
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crodzddzO t' y¢d wtetf edelge CUAQPO®OO 34 X)er
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crtsdzddz® t' y¢d wSCeoO o ujtcddst 'eda’gm! Cc'I2
valleyin Ternopi l regi one. B " Cls f dztsh j&
Stej d3j dzgj y! S st t0O2 sz suty=daia=fdzQis din + 1§ jtsdlzls td=
25.0001E.1 " y¢ o0 w¢o0O ©® dBijYOmr BB ‘ClO BO' L
3 OdzH ted, W C ' | dadfod@d tsU3s 3L dzjLCOfCHSYo EZlso tsto® &
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sW' oy 2 dats.

crsdzddz0 t' y&¢d 4 tsteddz o (413 dzjedzfig’. ¢ ‘¢
valleyinTer nopi | regi on3d677,8880 'tEsL Idtsigj@ztsis |
sBdHOe O Bjtejced t' ys¢d 1 tsteddz 9 dd N 0On [
stsmissf " dz ! ¢G5, 4 OQtcdzj dzf! C BE 5, G tbtsdetOR
{ ' o dzj dzf)! § 5§ t5 tsticeH AfQEAPEIS]. H B 95BASNG 26.3245 E. [ B §
tesLtetsBdzj dzgd?2 & Lo o6wLGCEZ L tf hjdadaw 5 [-17 dz
YJteoadzw 2019 tsClkz 2 d&.-24] 'lsd@eCdzy 12 0dds8c Izt
LEtO dzO, L ¢ HldgmEstatus W € i W3 d3® af H M Is OBs bofmbingil N
CIN MIOéesjtedlstste’ ® L Of &zOoad to. VY stz g to® L
HOdzed n ISOL @O IS o dwodzjdes 12 odH' &8 O
(v LtsCtejBO ontsHWIS! o [ SHOILSS |1 " 7
t ) sdzs y' o 6 1 jtede! Cs5° Ctsdzge § dzy' dzOvw 9
sB6 CIsO 4 BOWGCOGCHTSO 5° d3d o " . AW Is j t
L Odz' Mdzj dz' Miss o dMsC s Lotsdztsy j dg' Mmlss dz
dzj sBR ' Hdetss L OftstckzSCtssodm'jdc] Pgsiizdzy* B,0COG

" dgls j dzgfpd o des’ kB OdE LOY' ' o MlsOdsds &S
LB dz " j dedgr yOMmbkslkd fesVok dEsel sdsd' Yo
fedesHddi OtjOod o, T WkOoe®j &zsoy'

degzy cOdz! dzgd?2 o dHBELbEIE Mpder sif@zz' dz. , 2020

ct " NELdodywve (UVAGRKM@A4-ItPRt chkgi ae. [ B
15622, 98 cOkztttsL @k &ilpObpls? . stteHd dzOIsd
25.8484 E. [B H®Y Lissidsjsjjitpdd3nd@0§ s & d
B. bombinals . cristatusz Lo o6wLCE L t'hjdedgvds [ yd
fj &' dz@lis? oy jltbo dzv 2019 ttsClk k-2d. IsfOdzigg S 2
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9 4 BOGCOGHTSo 5

a3d

s

Hsfdz Hy ko Odets’ Isjtedltte’ ’ O d&zOW o dz fyls: /
dlsO@milsdzd n ABtd3 [ ©dedr (dr A, SDF) ydn
I jtede! St5° Cisdze j day'
1 OL 9 O S BH 1 dzsh (1 ts€ tod Is| T. cristatus | B. bombina
tcj ¢' tsdz
Hsmdz' H
] sdz' Mf €dftdtsH dzd 2 1] UAODDDOOL | 36434,34 |} 5o dz' Mlsy + +
)l ed tetsH dzd 2 | UA0000003 | 119838 |y OMmisS o ( + +
"t sLB'sYY
t * odzj dzfy: € d2 UA0000023 | 42887,95 |1 5o dz' Mlsy + +
LOf s " Hdzd €
Yyitej M ¢ d2 ¢ todts|UAD000024 |2949,00 |} tso dz' fMlsy + +
z0Oy' $d2 dzgOy' tsdzd UAOD00025 |54083,25 |} 5o dz' Mlsy + +
ftedtesHdzd?2 f OteC
Cotste’ af’ ¢ d2 tsdzOdd UADDDO030 | 711366 |} 5o dz' Mlsy + +
ftedtesHdzd?2 § Ot¢
1 Oy’ 5dz0dz' dzd 2 ¢ tf UADD00043 |6550,13 |v OfmisCtsaf + +
"l Bdsfh e S22
1 Oy’ 5dz0dz' dzd 2 ¢ tf UADDO0044 | 38940,00 |1 tso dz Mlsy + +
"1 ted fd tsd " W "
ystedatsB d dzt ! € d2 | UAODDD046 | 22719191 |} 5o dz' Mlsy + +
LOf s " Hdzd €
{otky' ¢ d2 UA0000090 | 45199,15 |} 5o dz' fMlsy + +
1 OF -[Hedassz y' € d 2 UA0000091 | 33423,95 |1 5o dz' Mlsy + +
1 OHMdzz yOdzm* € d2 |UA0D000101 |17248,00 |} 5o dz' Misy + +
ZOdzH M OWIsdzd 2 ff Otg]
[ 4 3O dehfylsStags L © ¢ d 2| UAD0D00102 |5431,39 |1 5o dz' fMisy + +
ZOy' 5dz0dz daffR i Gty
[ B toso-f Qo fizfs dzfp’ ¢ | UADD0D0103 | 39436,15 |} 50 dz' Misy + -
AzdOdzl' €O §kh O |[UA0D000112 |42852,00 |} 5o dz' Mlsy + +
1" 9dg ydaj 1} 5H' dzdz| UAODD0120 | 5865,67 |y OfflsC ot + -
) od totsH dzd 2 | UA0000121 | 6550925 |vyOMmisS o t5 + +
"{sLIssyyw"
wL W ) dz@atdi@o &tls d y! ¢| UAD000123 | 32301,91 |1 tso dz Mmlsy + +
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{ j ¢ tdzOdz dzd 2 zO] UA0000124 | 16893,89 so dg MlsH
"[ Odz 5o OdkS O

1 0y’ tsdzOdz' dzd 2  ff & UAOD00159 | 6785,38 OfMmisC 5o
st d3idej Yy ¢ Et5

| stesHddy! $d2 UA0000160 | 54215,09 OfMmisC 5o
ststismisdh * oM’ ¢ d2 | UADD00165 | 41661,70 so dz MisH
1 OF " Hdzj I} 5B EXW|UA0000167 | 14210,59 o dz' flsH
Hlst53 BB j d UA0000168 | 22075,94 OfMmisC 5o
1 Of zO09 @ tasgifts ‘wwis ¢ | UA0D00170 | 16182,96 so dz MisH
vzt 2 € d2 UA0000171 | 17004,82 so dz MlsH
[ 6] o dzw dzfps € d 2 UA0000172 | 32151,50 o dz flsH
LOf s " Hdzd €

Hdzse j yOdzi' € d2 ¢ |UA0000173 | 9553,77 OfilsC ot
Y t50zG d dzfpt € o 2 UA0000178 | 3379,00 5o dz MlsH
1 s dzts Is dgv UA0000180 22236,00 tso dz' Mlis ¥
[EBtesa@y’ § UA0000186 | 38802,00 5o dz MlsH
[sBBAddm ¢d2 UA0000243 | 3793,00 5o dz MlsH
1dydz 2 wdzzy UA0000244 | 13532,00 so dz' flsH
ltcddzedy:' $d2 UA0000246 | 218,00 so dz MisH
#5C Odz M §d2 UA0000248 | 894,00 so dz MisH
dszteOL' €O HOYO UAO0000250 634300 so dz' Mist
ltcdBlzZy )W UA0000251 | 14263,00 so dz MisH
YjtjoeOMm: $d2 dz f|UA0000262 | 1749,00 so dz MisH
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[ SHORBSOB dzd yv , hts tjftejL j delskz® E o " Hints
sjtcdlststc’ 2 B' dz hj ud d3d dzh g i tlefOHdD IS da(f &8
f" " SCMmMjdz 9, LOWOwLBSaOdzdrr  Jjodzddy Ctsdz! SteiSC
tcjLbEzdz SOISOd3d d3tsH j dz¥ 9 Odzdz? E o Hy B9 ' HAZ
Cdzsdzy | egend _scores fsCOL Odz yomis €
Codzsstc? ' dzlsj toftc] s’ BPsgdd - ZOYLE BB &5,
odh ", sdd3 B ' dz' h ftcdHOlsdzd d3 L stsySd L
Isj tod Iststeci B. boB@MgBUFT B. bufq BV i B. viridis, ECT E. calamitg RT1

R. temporariaRAT R. arvals, HOT H. orientalis PFi P. FuscusPRI P. ridibundus
PET ¢ ' B B.didibundus x P. lessonaPLi P. lessonaeLV 1 L. vulgaris TCT1 T.

cristatus
Maxent
legend_score§  hex gradation BOM_avg2000| BOM_avg2030 | BOM_avg2050( BOM_avg2070
dzO s N
1 #FF0000 ftedH Ols dz 0,05% 3,05% 0,00% 9,66%
z02 B ' o
0.92 #FFAEOO | (" ol dd  072% 11,56% 21,80% 78,02%
z02 B ' o
0.85 #FFICOO | " o o 1s d 1,30% 27,66% 37,31% 8,97%
z02 B ' o
0.77 #PFEBOOl o g olsdd  5,79% 40,02% 29,64% 2,92%
0.69 #C5FF00| f tod H Ols dz 5,51% 11,27% 5,06% 0,28%
0.62 #T6FF00 [ o H Olsdd  10,25% 3,81% 2,06% 0,16%
0.54 #28FF00 | e H O'ls dz 6,35% 2,03% 2,29% 0,00%
0.46 HOOFF27 [t 2 dzv Is 22,68% 0,25% 0,72% 0,00%
0.38 #0OFF75 | tod 2 dz¥ Is 17,27% 0,22% 1,07% 0,00%
0.31 #OOFFC4| § to 2 dzv Is 14,29% 0,08% 0,04% 0,00%
0.23 #OOECFF [ dzj f ted H O  11,39% 0,03% 0,00% 0,00%
0.15 #O09DFF | dzj f e H O]  374% 0,00% 0,00% 0,00%
0.08 #004FFF | dzj f tod H O 0,67% 0,00% 0,00% 0,00%
0 #0000FF [ dzj f ted H O 0,00% 0,00% 0,00% 0,00%
legend_score§  hex Maxent BUF_avg2000 | BUF_avg2030 | BUF_avg2050 | BUF_avg2070
gradation
dz02 B ' dz
1 #FF0000 ftod H Ols dz 0,03% 0,00% 0,00% 0,00%
dz02 B ' dz
0.92 #FFAEQO ficdH OIS dz 0,63% 0,00% 0,24% 0,13%
dz02 B ' dz
0.85 #FFOCO00 f o H OIS d2 1,40% 0,01% 2,54% 1,30%
dz02 B ' dz
0.77 #FFEBOO ftod H Ol d 3,99% 0,05% 6,78% 6,54%
0.69 #C5FFOO|f o H Ols d  3.91% 0,00% 3,63% 6,27%
0.62 HT6FFO0 [f o H Ol dd  503% 0,16% 3,89% 6,61%
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0.54 #28FFO0 [ e d H Ols dz 2,99% 0,17% 2,20% 1,85%
0.46 #OOFF27 | tod 2 dgv Is 11,26% 2,44% 8,47% 7,43%
0.38 #OOFF75 [§ ted 2 dzv Is 11,72% 3,08% 6,31% 8,59%
0.31 #O0OFFCA4 [ ted 2 dzv Is 13,37% 5,87% 9,37% 11,75%
0.23 #O00ECFF| dzj f tsd H O 29,86% 14,75% 22,86% 27,64%
0.15 #009DFF | dzj § ted H O 11,42% 21,58% 26,97% 18,03%
0.08 #004FFF [ dzj § tod H O 4,31% 41,61% 5,48% 3,83%
0 #0000FF | dzj f td H O 0,08% 10,28% 1,26% 0,05%
legend_score§  hex Maxent BV avg200 | BV avg2030 | BV _avg2050 | BV _avg2070
gradation
dz02 B " dz
1 #FF0000 ftod H Ols dz 0,17% 2,46% 1,10% 1,27%
dz02 B " dz
0.92 HRFAEOD | o g olsdd  0,56% 3,29% 3,49% 3,30%
dz02 B " dz
0.85 #FFOC00| "\ 1 O ks 0.63% 3,32% 5,96% 6,90%
dz02 B " dz
0.77 #FFEBOO fedH Ols dz 1,73% 6,62% 12,49% 1158%
0.69 #CS5FF00| f tsd H Olls dz 1,57% 5,23% 7,94% 6,37%
0.62 #76FF00 | tod H Ols dz 2,61% 5,62% 5,51% 6,19%
0.54 #28FF00 | f tsd H Olls dz 2,03% 8,57% 2,95% 3,87%
0.46 #OOFF27 [§ ted 2 dzv Is 8,40% 1,59% 11,00% 12,09%
0.38 #OOFF75 [ tod 2 dzv Is 7,59% 3,42% 12,41% 10,88%
0.31 #OOFFC4 | tod 2 dgv Is 11,27% 4,26% 21,95% 20,48%
0.23 #OOECFF| dzj f tsd H O 25,04% 17,78% 11,84% 13,33%
0.15 #009DFF| dzj f ted H O 22,17% 29,43% 2,66% 3,75%
0.08 #004FFF | dzj f e H O 15,61% 6,45% 0,69% 0,00%
0 #0000FF | dzj f e H O 0,60% 1,95% 0,00% 0,00%
legend_scored  hex Maxent EC_avg2000 | EC_avg2030 | EC avg2050 | EC_avg2070
gradation
Zz02 8 ' dz
1 #FF0000 ftedH Ols dz 0,35% 0,00% 0,00% 2,44%
Zz02 8 ' dz
0.92 HRFAEQD | o qnolsdd  0,39% 0,25% 0,20% 6,69%
Zz02 8 ' dz
0.85 #FF9C00 fedH O iz 0.14% 1.17% 1,26% 12,11%
Zz02 8 ' dz
0.77 #PFEBOO| v a0 Is dz 0,88% 1,57% 7,05% 15,60%
0.69 #C5FFO0[ §f tsd H O'ls dz 0,64% 1,05% 6,86% 12,89%
0.62 #76FF00 | f tsd H Ols dz 1,17% 1,30% 7,93% 10,63%
0.54 #28FFOO [ tcd H O'ls dg 1,05% 1,90% 4,51% 15,99%
0.46 #O0OFF27 [ ted 2 dzv Is 5,55% 18,22% 24,13% 4,67%
0.38 #OOFF75 [ to d 2 dgv Is 7,70% 18,71% 12,11% 11,80%
0.31 #OOFFC4 | f ted 2 dg" Is 11,51% 12,61% 10,09% 6,62%
0.23 #O00ECFF[ dzj § tod H O 12,13% 28,95% 23,15% 0,56%
0.15 #009DFF| dzj f ttd H O 9,05% 13,46% 2,70% 0,00%
0.08 #O004FFF | dzj f e d H O 15,80% 0,81% 0,00% 0,00%
0 #0000FF [ dzj f e d H O 33,65% 0,00% 0,00% 0,00%
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legend_score§  hex Maxe_nt HO_avg2000 | HO_avg2030 | HO_avg2050 | HO_avg2070
gradation
dz02 B ' dz
1 #FF0000 ficdHOls dz 0,26% 0,00% 0,07% 0,00%
dz02 B ' dz
0.92 FPPAEDO) y o dn ol dd  0,10% 0,69% 3,96% 2,43%
dz02 B ' dz
0.85 AFFOC0| o olsdd  0,30% 2,98% 33,23% 19,82%
dz02 B ' dz
0.77 #FFEBOO fodH Ol da 1,55% 6,86% 22,38% 24,90%
0.69 #C5FF00| f o H O'ls dz 2,66% 4,52% 12,13% 15,25%
0.62 #76FF00 [ tod H Ols dz 6,45% 5,20% 11,35% 13,80%
0.54 #28FF00 | f ted H Ols dz 4,56% 20,48% 10,36% 16,06%
0.46 #OOFF27 [ ted 2 dav Is 17,04% 6,24% 2,36% 4,23%
0.38 #OOFF75 | §f tod 2 dzg¥ Is 13,86% 14,53% 2,43% 3,20%
0.31 #OOFFC4|§ tod 2 dzv Is|  14.00% 16,01% 1,74% 0,31%
0.23 #OOECFF| dzj f tsd H O 20,15% 18,10% 0,00% 0,00%
0.15 #009DFF| dzj f ted H O 12,24% 3,62% 0,00% 0,00%
0.08 #O04FFF [ dzj f tod H O 6,82% 0,77% 0,00% 0,00%
0 #0000FF [ dzj f ted H O 0,00% 0,00% 0,00% 0,00%
legend_score§  hex Maxep t RT_avg2000 RT_avg2030 RT_avg2050 RT_avg2070
gradation
dz02 B " dz
1 #FF0000 ftodH OIS dz 0,05% 0,00% 0,00% 0,94%
dz02 B " dz
0.92 AFFARO0 | " w0l dd  0,37% 0,00% 0,00% 1,69%
dz02 B " dz
0.85 #FF9C00 fieq H Ols dz 0,42% 0,43% 0,17% 2,71%
dz02 B " dz
0.77 #FFEBOO fod Ol da 1,77% 1.47% 3.49% 13,38%
0.69 #CS5FFOO| f tcd H O'ls d7 2,44% 3,19% 4,38% 9,79%
0.62 #T6FFO0 [ tod H Ols dz 4,44% 5,81% 10,57% 12,10%
0.54 #28FF00 [ e H O'ls dZ 3,43% 3,61% 4,50% 20,78%
0.46 #OOFF27 [ tod 2 dzv Is 17,96% 17,11% 16,07% 6,55%
0.38 #OOFF75 [ e 2 dzv Is 17,50% 15,86% 11,93% 9,83%
0.31 #O00FFC4| § tcd 2 dz¥ Is 14,58% 11,14% 18,21% 8,17%
0.23 #OOECFF| dzj § e d H O  2320% 8,42% 17,30% 10,80%
0.15 #009DFF | dzj f tod H O 8,02% 21,93% 7,00% 2,18%
0.08 #O04FFF | dzj f tef H O 5,81% 10,96% 6,29% 0,46%
0 #000OFF | dzj § 6 d H O 0,00% 0,08% 0,09% 0,00%
legend_score§  hex Maxe_nt TC_avg2000 TC_avg2030 TC_avg2050 TC_avg2070
gradation
dz02 B ' dz
1 #FF0000 ftcd H OIS dz 0,16% 0,73% 0,00% 0,24%
dz02 B dz
0.92 #FFAEQOQ fed Ol d 0.63% 2.70% 0,24% 2,61%
dz02 B dz
0.85 #FF9CO00 ft6d H OIS d2 1,05% 3.92% 3,84% 8,47%
dz02 B dz
0.77 #FFEBOO ft6d HOls d2 3,26% 8.53% 34,48% 26,81%
0.69 #C5FF00[ §f ted H O'ls dz 4,23% 9,03% 12,87% 21,34%
0.62 #76FF00 | ted H Olsdd 5799 15,68% 15,23% 16,90%
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0.54 #28FF00 | §f ted H Ols dz 3,75% 8,23% 8,13% 11,97%
0.46 #OOFF27 | tod 2 dgv Is 20,80% 27,01% 1,82% 3,24%
0.38 #OOFF75 | ted 2 dgv Is 17,68% 9,44% 4,77% 4,22%
0.31 #O0OFFCA4 [ ted 2 dzv Is 17,04% 4,01% 4,75% 1,48%
0.23 #O00ECFF| dzj f tsd H O 21,22% 4,85% 6,28% 1,63%
0.15 #009DFF| dzj f tsd H O 3,09% 3,30% 5,22% 0,92
0.08 #O04FFF [ dzj §f ted H O 1,27% 2,53% 2,37% 0,18%
0 #0000FF | dzj f td H O 0,00% 0,03% 0,00% 0,00%
legend_score§  hex g';/;%);?ir:)tn LV_avg2000 LV_avg2030 LV_avg2050 LV_avg2070
t 1
1 #FF0000 gztosé ; Oﬂzdz 0,12% 2,52% 0,07% 0,00%
t 1
0.92 #FFAEDD l?’ztoa-é(; s d:? 0,47% 8,34% 2,11% 0,72%
0.85 #FFOCO00 g-zga- : ngjdz 0,71% 6,59% 8,40% 4,84%
0.77 #FFEBOO ﬁ?ﬁ ; oﬂZJdZ 1,89% 8,18% 22,72% 15,72%
0.69 #CS5FFOO| §f tsd H Ols dz 2,96% 11,77% 21,89% 15,26%
0.62 #76FF00 | f tcd H Ols dz 5,99% 21,33% 10,13% 21,54%
0.54 #28FF® | f ted H Ols dz 4,63% 30,47% 10,59% 24,34%
0.46 #OO0FF27 | tod 2 dgv Is 24,59% 1,95% 3,04% 7,67%
0.38 #OOFF75 [ ted 2 dz2v Is 18,08% 2,40% 5,72% 7,11%
0.31 #OOFFC4 [ § tod 2 dzv Is 17,17% 2,15% 5,19% 2,11%
0.23 #OOECFF| dzj f tcd H O 18,05% 4,12% 7,37% 0,58%
0.15 #009DFF | dzd { tdsfde’ O 4,92% 0,18% 2,48% 0,12%
0.08 #004FFF [ dzj f ted H O 0,42% 0,00% 0,29% 0,00%
0 #0000FF | dzj f tod H O 0,00% 0,00% 0,00% 0,00%
legend_scored  hex g';g’;‘ign PE_avg2000 | PE_avg2030 | PE avg2050 | PE_avg2070
N 1
1 #FF0000 gzt(zé E @gzdz 0,33% 0,00% 0,00% 0,00%
N 1
0.92 #FFAEQD ?gé ¥ oolstzdz 0,24% 0,00% 0,00% 0,10%
N 1
0.85 H#FF9CO00 ?gé ; OOIS'ZdZ 0.62% 0.00% 0.04% 0,13%
N 1
0.77 #FFEBOD ?gé ¥ oolstzdz 2,35% 0,98% 0,39% 2,50%
0.69 #C5FFO0[ §f e d H O'ls dz 2,56% 1,49% 1,72% 1,86%
0.62 #76FFO0 [ tsd H O'ls dz 3,55% 0,45% 6,88% 4,56%
0.54 #28FFO0 [ e H O'ls dz 2,20% 0,07% 14,18% 4,16%
0.46 #O0OFF27 [ ted 2 dzv Is 8,78% 0,80% 1,32% 18,30%
0.38 #OOFF75 | ff tod 2 dz¥ Is 10,12% 2,01% 5,23% 11,31%
0.31 #OOFFC4 [ ted 2 dzv Is 14,89% 7,14% 17,53% 26,18%
0.23 #OOECFF| dzj §f ted H O 19,27% 32,52% 33,81% 28,19%
0.15 #009DFF| dzd f ted H O 16,24% 30,07% 14,74% 2,70%
0.08 #00AFFF [ dzj f tcd H O 15,93% 23,07% 4,16% 0,00%
0 #0000FF | dzj f e H O 2,92% 1,39% 0,00% 0,00%
legend_scoreg  hex g?/;?j);?gn PF_avg2000 PF_avg2030 PF_avg2050 PF_avg2070
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dz02 8 ' dz

1 #FF0000 f tcd ez0Is 0,47% 0,00% 0,00% 0,08%
dz02 B ' d

0.92 HRFAEQD | e qnolsdd  0,12% 0,12% 0,33% 3,57%
402 B ' d

0.85 #RFICO0] oty olsdd  0,16% 0,54% 12,69% 12,72%
402 B ' d

0.77 AFFEBOl y e qholsdd  1,21% 2,05% 22,16% 15.21%

0.69 #CSFFOO( f e H Ols dg 1,93% 5,86% 10,93% 17,53%

0.62 #76FF00 | f tsd H Olls dz 3,54% 8,91% 13,23% 20,27%

0.54 #28FF00 | f o H Ols dz 2,56% 5,26% 6,84% 17,44%

0.46 #OOFF27 | f tod 2 dgv Is 8,18% 23,14% 23,15% 3,46%

0.38 #OOFF75 [ftod 2 dg¥ Is 8,14% 18,52% 5,81% 5,45%

0.31 #OOFFC4| f tod 2 dgv Is 8,78% 12,57% 2,07% 3,07%

0.23 #O0ECFF| dzj fHta@fls dz' 14,22% 12,65% 1,14% 1,22%

0.15 #009DFF | dzj f tsd H O 16,56% 3,32% 1,02% 0,00%

0.08 #004FFF [ dzj f tsd H O 21,13% 3,88% 0,63% 0,00%

0 #0000FF | dzd f ted H O 13,00% 3,19% 0,00% 0,00%

Maxent

legend_score§  hex gradation PL_avg2000 PL_avg2030 PL_avg2050 PL_avg2070
2028 ' o

1 #FF0000 | "1 0 1l 0ls o 0.29% 0,00% 0,00% 0,00%
dz02 B " dz!

0.92 #FFAEOO | "0 1 Ols 0,09% 0,00% 0,00% 0,00%
dz02 B " dz!

0.85 #FF9CO00 fieq H Ols dz 0,25% 0,00% 0,00% 0,00%
dz02 B dz!

0.77 #PFEBOOl o qw olsdd  1,43% 0,00% 0,00% 0,00%

0.69 #C5FFO0[ §f tsd H O'ls dz 1,28% 0,03% 0,00% 0,00%

0.62 #T6FFO0 [ tcd H Ols dz 1,55% 0,08% 0,03% 0,00%

0.54 #28FF00 | f tsd H Ols dz 1,02% 0,09% 0,34% 0,01%

0.46 #OOFF27 [f tod 2 dz" Is 4,89% 0,28% 3,00% 0,04%

0.38 #OOFF75 | §f tod 2 dgv Is 5,15% 0,92% 2,57% 0,14%

0.31 #OOFFC4| f tod 2 dg" Is 5,82% 2,91% 3,81% 1,06%

0.23 #OOECFF| dzj § ted H O 13,83% 10,00% 11,21% 6,15%

0.15 #O009DFF| dzj f e d H O 16,82% 13,56% 22,86% 9,41%

0.08 #OO04FFF | dzj f ted H O 31,17% 40,23% 36,39% 23,60%

0 #O000FF | dzj § e d H O 16,40% 31,91% 19,78% 59,60%

Maxent

legend_score§  hex gradation PR_avg2000 PR_aw2030 PR_avg2050 PR_avg2070
dz02 B * dz!

1 #FFO000 ftod H Ols dz 0,00% 0,28% 0,00% 3,57%
dz02 B * dz!

0.92 #FFAEQO ficdH OIS dz 0,31% 5,37% 15,40% 28,05%
dz02 B * dz!

0.85 #FFOCO0] ' g 1 O'Is dz 1,47% 15,97% 17,00% 25,17%
dz02 B ' dz!

0.77 #FFEBOO| v o qn olsdd  3,76% 22,08% 38,45% 27,84%

0.69 #C5FFOO| f ted H O'ls dz 4,75% 17,51% 9,33% 5,96%

0.62 #76FFO0 [ ted H Ols dz 6,53% 13,21% 4,80% 5,22%

0.54 #28FFO0 [ e d H O'ls dz 3,91% 11,92% 1,94% 3,25%

0.46 #OOFF27 | f tod 2 dgv Is 14,46% 2,45% 6,53% 0,43%
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0.38 #OOFF75 | ff tod 2 dz¥ Is 13,95% 3,54% 4,81% 0,49%
0.31 #O0OFFC4 [ ted 2 dzv Is 12,73% 3,05% 1,73% 0,01%
0.23 #O0ECFF| dzj f tsd H O 23,47% 3,92% 0,00% 0,00%
0.15 #O09DFF| dzj §f td H O 8,65% 0,69% 0,00% 0,00%
0.08 #004FFF | dzj § ted H O 5,90% 0,00% 0,00% 0,00%
0 #0000FF | dzj f ted H O 0,12% 0,00% 0,00% 0,00%
legend_scored  hex gﬂ%’;‘i{‘;ﬂ RA_avg2000 | RA avg2030 | RA avg2050 | RA_avg2070
¢ 1
1 #FF0000 gzt(zfi E ogdz 0,18% 0,00% 0,00% 0,00%
¢ 1
0.92 #FEFAEQD ?gé ¥ oolslzdz 0,28% 0,09% 0,00% 0,00%
¢ 1
0.85 #FFICO0 ?gé ¥ oolslzdz 0,96% 0,05% 0,12% 0,00%
¢ 1
0.77 #FFEBOO ?’83 i oolslzdz 4,17% 0,24% 0,81% 0,12%
0.69 #C5FFO0( §f e d H O'ls dz 6,75% 0,46% 4,05% 0,43%
0.62 #76FFO0 [ ted H Ols dz 10,55% 0,90% 9,24% 1,27%
0.54 #28FFO0 [ e H O'ls dz 5,79% 0,73% 3,55% 1,81%
0.46 #O00FF27 | tod 2 dg¥ Is 18,31% 6,10% 21,04% 12,49%
0.38 #OOFF75 [ ted 2 dzv Is 13,74% 9,65% 16,81% 19,77%
0.31 #O00FFC4| f tod 2 dg" Is 11,26% 19,05% 11,67% 20,88%
0.23 #O00ECFF| dzj f ted H O 14,54% 29,96% 10,79% 23,51%
0.15 #009DFF | dzj §f ted H O 8,30% 20,62% 10,84% 11,46%
0.08 #00AFFF (dzj f tcd H O 5,17% 9,41% 10,00% 8,26%
0 #0000FF | dzj f tod H O 0,00% 2,74% 1,07% 0,00%
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[ SHOB®SOBE &Zdyv, "t ©jftjLjdlsk’ bk o' His
Cj¥' yHjteb@d odz0G o OHRR)OIs' MmiEky ' d&@ o' Hd
L f so e Rpjddadz 1sO Ol E BB RdHdE sjtedlssts'
) sdz' v asmdz Y kagddH §jte' sHd (2000, 20
CjW' Yy jdsd Hdkw §sfOtdsct s’ odW dedg” ¢

B.bombina 2030 | 2050| 2070 | R.arvalis 2030| 2050 | 2070
2000 0,86 | 0,99 | 0,99 | 2000 0,62 | 0,83 | 0,84
2030 - 0,87 | 0,83 | 2030 - 0,51 |0,551
2050 - - 0,39 | 2050 - - 0,24
R.temporaria | 2030 | 2050| 2070 | P.ridibundus 2030| 2050 | 2070
2000 0,93 | 0,92 | 0,81 | 2000 0,81 10,99 |0,95
2030 - 0,45 | 0,62 | 2030 - 0,67 |0,63
2050 - - 0,37 | 2050 - - 0,31
P.lessonae 2030| 2050| 2070 | ¢ * B tB.(fidibundus x P. lessona¢ 2030 | 2050 | 2070
2000 0,82 | 0,99 | 0,96 | 2000 0,47 10,54 |0,58
2030 - 0,99 | 0,98 | 2030 - 0,37 |0,44
2050 - - 0,30 | 2050 - - 0,44
H.orientalis 2030| 2050| 2070 | Pfuscus 2030| 2050 | 2070
2000 0,81 | 0,81 | 0,80 | 2000 0,47 10,96 |0,90
2030 - 0,85 | 0,71 | 2030 - 0,77 |0,71
2050 - - 0,30 | 2050 - - 0,38
B.bufo 2030 | 2050| 2070 | B.viridis 2030| 2050 | 2070
2000 0,64 | 0,86 | 0,79 | 2000 0,99 | 0,99 |0,99
2030 - 0,53 | 0,36 | 2030 - 0,38 |0,60
2050 - - 0,21 | 2050 - - 0,27
E.calamita 2030| 2050| 2070 | L.vulgaris 2030| 2050 | 2070
2000 0,34 | 0,24 | 0,32 | 2000 099 | 0,98 |0,97
2030 - 0,34 | 0,36 | 2030 - 0,90 |0,94
2050 - - 0,20 | 2050 - - 0,68
T.cristatus 2030| 2050 2070

2000 0,87 | 0,98 | 0,89

2030 - 0,56 | 0,50

2050 - - 0,49
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