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KUTOVKY (DIPTERA: PSYCHODIDAE) Z OKOLIA ZELEZNEJ
BREZNICE — BREZNICKY POTOK (SLOVENSKO)

MortH FLIES (DIPTERA: PSYCHODIDAE) FROM ZELEZNA BREZNICA

ENVIRONMENT — BREZNICKY POTOK BROOK (SLOVAKIA)

Jozer OBoNA! — JAN JEZEK?

ABSTRACT

Fauna of moth flies (Diptera: Psychodidae) from a brookside near Zelezné Breznica (Zvolen
distr., Slovakia), is for the first time documented. Altogether 14 species are recorded, which
constitutes approximately 12% of recent Slovak fauna of moth flies. Ecological status and
differentiation of species diversity in sampling periods are shortly discussed.

KEY wWoRrDs
Diptera, Psychodidae, Psychodinae, Kremnické vrchy hills, faunistics

Uvob

Kutovky (Psychodidae) predstavuji pocetnd, no na Slovensku doposial’ mélo
skiimant ¢elad’. Dospelé jedince sa svojim vzhl'adom ndpadne podobaji malym
motylom (aj ked’ maji o jeden par kridel menej), preto st aj v Nemecku oznaco-
vané terminom “Schmetterlingsmiicken” motylie muchy. Ich slovensky nazov
— kutovky, bol pravdepodobne odvodeny z ich spravania, pretoze dospelé jedin-
ce, obzvlast’ synantropnych druhov, s obl'ubou sadaji do réznych kutov. Larvy
tychto dvojkridlovcov obyvaji mnohé stanovistia, daji sa najst’ vo vodach lo-
tickych, lentickych ale aj periodickych, ako su napriklad dendrotelmy. Niekto-
ré druhy sa vyvijaju aj v truse réznych zvierat, v rozkladajicich sa rastlinach
a hubach. Synantropné druhy zase obl'ubuju septiky, kanalizacie, kompostovis-
ka a zumpy (napr. VAILLANT 1971 — 1983, JEZEK 1972). Niektoré druhy kutoviek,
ktoré s zndme z ndsho Uizemia, mozu byt aj epidemiologicky zaujimavé. Za
fakultativne nebezpecny druh sa Casto oznacuje napr. invazna Clogmia albi-
punctata (Williston, 1893), ktord moze sposobovat’ rozne myiazy (e.g. OBONA
& JezEK 2012, SULAKOVA ET AL. 2014). Niektoré druhy zo skupiny Psychodini st
zname aj ako mozni vektory hlistovcov, roztocov a parazitickych prvokov (e.g.
SATcHELL 1947, JEZEK & OMELKOVA 2012).

1 Jozef Obona,
Laboratory and Museum of Evolutionary Ecology, Department of Ecology, Faculty of Huma-
nities and Natural Sciences, University of Presov, 17. novembra 1, ul. 17. novembra ¢. 1, SK
— 081 16 Presov, Slovakia, e-mail: obonaj@centrum.sk

2 Jan Jezek,
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KuTtovky (DIPTERA: PSYCHODIDAE) Z OKOLIA ZELEZNEJ BREZNICE — BREZNICKY POTOK (SLOVENSKO)

MATERIAL A METODY

Skumané uzemie Breznického potoka sa nachadza v katastralnom uzemi obce
Zelezna Breznica (okres Zvolen, kod Databanky fauny Slovenska (DFS) 7380,
centralny bod GPS: 48°38°25.8648* SZS a19° 1 39.993“ VZD) azarovei miesta-
mi kopiruje katastralnu hranicu s obcou Trnie. Potok je pravostrannym pritokom
rieky Hron. Prameni v podcelku Flochovsky chrbat na juhozapadnom svahu
Vel'kého Sona v nadmorskej vyske okolo 800 m. n. m., severne od obce Zelezna
Breznica. Tok meria priblizne 10 km, prebieha v severojuznom smere a ned’ale-
ko obce Hronska Dubrava usti vo vyske priblizne 263 m. n. m. do Hrona. V oko-
1i potoka sa nachadzaju lesy s dominantnym postavenim buka s primesou jedle
a smreka, priamo v blizkosti toku s jelSou lepkavou (StokLasa & Oc¢abpLik 2009).
Material z tohto uzemia bol ziskany smykanim brehovej vegetacie oboch stran
Breznického potoka (severne od obce Zelezna Breznica (obr. 1), v profile pri-
blizne 200 metrov na rovnakych lokalitach na jar v rokoch 2012 a 2013 prvym
autorom. Takto ziskany materil bol vytriedeny a konzervovany priamo v teré-
ne 75 %-tnym etanolom. Identifikdcia a nomenklatura vychadza z prac Vair-
LANT (1971 — 1983), IBANEZ-BERNAL (2008), JEZEK (2009a) a JEZEK & VAN HARTEN
(2009). Vyberovy dokladovy material bol druhym autorom montovany v mik-
roskopickych preparatoch Kanadskym balzamom, uvadza sa vo vysledkoch a je
deponovany v zbierkach Entomologického oddelenia Narodného muzea v Prahe.

Pouzité skratky: EN — ohrozeny druh, F — samica, M — samec, NS — narodne
vzacny.

b/")_, )92 ..ﬁ' .‘/.r\ QJ/(/IB LN b
Obrazok 1. Fotografia skimaného tizemia (autor: Vladimir Kubov¢ik) a modi-
fikovan¢ mapy (slepd mapa Slovenska — zdroj: www.zsslovanpb.edu.sk a turis-
tickd mapa — zdroj: Kremnické vrchy, VKU Harmanec) s vyznacenim lokality
(¢ierny bod).
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VYSLEDKY

Pocas dvoch jarnych odberov bolo smykom z brehovej vegetacie Breznického
potoka spolu zistenych 14 druhov celade Psychodidae, patriacich do 6 rodov.
Zoznam dokladovych preparatov zistenych druhov je uvedeny v texte nizSie.
Zisteny pocet druhov predstavuje takmer 12 % z celkového poctu znamych dru-
hov zo Slovenska (OBoNa & JEZEk 2014). Medzi zaujimavé nalezy patri druh 7.
sieberti, ktory je navrhovany medzi ohrozené druhy (EN) Slovenska a druhu
P. fonticola, ktory je navrhovany medzi vzacne druhy (NS) nasho tizemia. Epi-
demiologicky zaujimavy moze byt druh L. albipennis, nakol’ko méze prenasat’
parazitické prvoky rodu Glaucoma (SATCHELL 1947).

Berdeniella manicata (Tonnoir, 1920)

29.4.2012, 1M; 30. 4.2013, 1M.

Poznamka: Relativne ¢asty druh, zaznamenany z Balkanu, Belgicka, Ceskej re-
publiky, Nemecka, Slovenska, Spanielska a Talianska (JEzek 2009b), donedav-
na znamy zo Slovenska len na zéklade lariev. Dospelce boli potvrdené v praci
OBonNa & JEZEK 2014.

Berdeniella vimmeri Jezek, 1995

30.4.2012, IM.

Poznamka: Malo znamy stredoeurdpsky druh, zaznamenany len v Ceskej re-
publike a na Slovensku (JEZEK & OMELKOVA 2012), obyvajuci prameniskd a po-
toky.

Logima albipennis (Zetterstedt, 1850)

30.4.2013, 1F.

Poznamka: Kozmopolitny druh, rozSireny od nizin az po pohoria. Epidemio-
logicky pozoruhodny, pretoze v tele dospelcov bol potvrdeny vyskyt prvoka
z rodu Glaucoma (SATCHELL 1947).

Philosepedon (Philosepedon) austriacum Vaillant, 1974

29.4.2012, 1M.

Poznamka: Lokalny a relativne vzacny eurdpsky druh, znamy z Ceskej republi-
ky, Grécka, Nemecka, Rakuska, Ruska, Slovenska a Slovinska (JEzex & OMEL-
KOVA 2012).

Philosepedon (Philosepedon) humerale (Meigen, 1818)
30.4.2013, IM.
Poznamka: Velmi Casty a rozSireny europsky a severoafricky druh.

Pneumia fonticola (Szabo, 1960)
30.4.2012, 1M; 30. 4.2013, 1M.
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Poznamka: Eurépsky druh, potvrdeny z izemia Francuzka, Mad’arska, Nemec-
ka a Slovenska (JEzex 2009b), na Slovensku navrhnuty medzi vzacne druhy
(NS) OBona & JEZEK 2014.

Pneumia gracilis gracilis (Eaton, 1893)

29.4.2012, IM.

Poznamka: Europsky druh, znamy len z niekol’kych krajin: Abchéazsko (Kau-
kaz), Albansko, Belgicko, Bosna a Hercegovina, Ceska republika, Francuzsko,
Grécko, Nemecko, Slovensko, Slovinsko, Srbsko, Taliansko a Velka Britania
(JEzex et al. 2012).

Pneumia mutua (Eaton, 1893)
29.4.2012, IM. 5
Poznamka: Casty druh, rozsireny v zapadnej a strednej Eurdpe a Skandinavii.

Pneumia nubila (Meigen, 1818)
30.4.2013, IM.
Poznamka: Vel'mi ¢asty druh, rozsireny v Europe a na Kanarskych ostrovoch.

Pneumia palustris (Meigen, 1804)
30.4.2012, IM.
Poznamka: Druh rozsireny v Europe, na Kanarskych ostrovoch a v Turecku.

Pneumia trivialis (Eaton, 1893)

29.4.2012, 1M; 30.4.2012, 1M; 30.4.2013, 1M.

Poznamka: Vel'mi ¢asty druh, vyskytujuci sa od Pyrenejského polostrova az po
Britské ostrovy a do Polska a Skandinavie az po Balkan (JEZEk & OMELKOVA
2012).

Tonnoiriella sieberti Wagner, 1993

30.4.2012, IM.

Poznamka: Vzacny druh, znamy len z Albanska, Ceskej republiky, Grécka, Ma-
cedonska, Slovenska a Syrie (JEZEK & OMELKOVA 2012), na Slovensku navrhnuty
medzi ohrozené druhy — EN (OBoNA & JEZEK 2014).

Ulomyia cognata (Eaton, 1893)

30.4.2012, IM.

Poznamka: Casty eurépsky druh, potvrdeny z Ceskej republiky, Franctizska,
Litvy, Nemecka, Pol'ska, Rakuska, Slovenska, Slovinska, Talianska a Vel'kej
Britanie (JEZEK & OMELKOVA 2012).

Ulomyia fuliginosa (Meigen, 1804)
30.4.2012, 1M; 29.4.2012, IM.
Poznamka: Vel'mi ¢asty eurdpsky druh, znamy takmer z celej Eurdpy.
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DiskusiA

Aj ked odber prebiehal v rovnakom obdobi, na tej istej lokalite, s pouzitim rov-
nakej metodiky v priebehu dvoch po sebe iducich rokov, ziskané vysledky sa
dost’ odliSuju. Zatial’ ¢o v roku 2012 bolo zaznamenanych az 11 druhov, o rok
neskor len 6 druhov. V oboch obdobiach sa vyskytovali druhy B. manicata, P.
fonticola a P. trivialis. Vyskum ¢elade Psychodidae na Slovensku este zdaleka
nie je ukonceny. Ako naznacuje aj tato praca, pre ziskanie detailného prehl'adu
druhového zlozenia populécie kutoviek na vybranej lokalite, nie je vhodny len
jednorazovy odber smykom, ale séria po sebe nasledujticich odberov v jednom
roku, ¢im by sa mala zachytit’ vd¢sina tu pritomnych druhov. Najvhodnejsie by
bolo kombinovat viaceré metddy zberu, ako napriklad systém Malaiseho pasci
s pravidelnym vyberanim vzoriek, pripadne tiez vhodne rozmiestnené zIté mis-
ky, ¢i iné entomologické metddy zberu. Podobny vyskum, s vyuzitim viacerych
metdd zberu, sa uskuto€nil na Pol'ane, kde bolo zaznamenanych az 28 r6znych
druhov (JEZek 2009b), vratane larvalnych stadii (BuLAnkovAa 1999, BiTusik et
al. 2000).

PODAKOVANIE

Tato praca bola podporena Agentirou na podporu vyskumu a vyvoja na zaklade
zmluvy & APVV-0059-11 a Ministerstvom kultary Ceskej Republiky (DKRVO
2014/13, Narodni Muzeum, 0002327201). Nase pod’akovanie patri aj Vladimi-
rovi Kubovéikovi (Katedra bioldgie a vSeobecnej ekologie, Zvolen, Slovensko)

za poskytnutie fotografie.
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THE ALIEN PLANT TAXONS ON THE CLEARCUTS AND IN THE
FOREST VEGETATION IN THE BAB FOREST

Ivana PiLkovA!

ABSTRACT

In this contribution are presented the results of the research which was realized on the
locality of the Bab forest (village Vel'ky Bab, Nitra loess upland) in 2012. This contribution is
focused on the evaluation of the occurrence and extension of alien plant species on clearcuts
and in the forest cover. In the researched area of Bab 14 alien plant taxons were recorded.
All of those 14 taxons were found on the clearcuts, while only 2 taxons were recorded in
the forest cover. The most widespread taxons are herbs Impatiens parviflora DC. on the
clearcuts and in the forest, Stenactis annua (L.) Nees and a woody plant Ailanthus altissima
(Mill.) Swingle on the clearcuts. The occurrence as well as the expansion of alien plant
species are influenced not only by human (introduction, planting) but also by the proximity
of anthropically disrupted biotopes. Therefore, the mostly invaded is the first clearcut
which is the closest to the field. Due to altering light conditions it will come to extinction,
eventually to displacement of the recorded alien plant species.

KEyworDps
Nitra loess upland, invasive species, anthropically disrupted biotopes

INTRODUCTION

The Bab forest represents a climax stage of forest succession on loess; it is
a lowland oak-hornbeam forest in an intensively exploited agricultural coun-
try. This forest is the remnant of formerly larger indigenous forest complexes
(Kusicek & BrecHTL, 1970). The Bab forest represents a type of indigenous veg-
etation in this area (Jurko, 1970). The forest community is included in the unit
Carpion betuli (MayER, 1937) and the association Primulae veris-Carpinetum
(NEUHAUSL et NEUHAUSLOVA — NOVOTNA, 1964).

Fragments of forests in a deforested country being intensively exploited by agri-
culturers, are exposed to impacts of human activities. These fragments are more
or less indigenous vegetation surrounded by disrupted, intensively farmed areas
and biotopes with the predominance of synanthropic species. Not only disturb-
ing influence of human but also long-term isolation from indigenous commu-
nities markedly influence their biodiversity. Moreover, they are also exposed to
supply of diaspores of alien plant species from decumbent synanthropic com-

1 Ivana Pilkova
Katedra ekologie a environmentalistiky, Fakulta privodnych vied, Univerzita Konstantina Filo-
zofa v Nitre, Trieda A. Hlinku 1, 949 74 Nitra,
e-mail: ivana.pilkova@gmail.com

10



THE ALIEN PLANT TAXONS ON THE CLEARCUTS AND IN THE FOREST VEGETATION IN THE BAB FOREST

munities and agro-ecosystems (ELIAS, 2010b). This fact also concerns the Bab
forest.

My research is situated in the area of the permanent research but also beyond
it. It takes place in the forest vegetation of NNR, in the glades and in non-ex-
ploitated areas nearby glades where logging is planned to be done.

The aim of this contribution — is to create a list of nonindigenous species in the
Bab forest and the evaluation of their occurrence and abundance in the particu-
lar areas of forest vegetation and glades.

The research is located on 12 permanents plots (PP) on four clearcuts and on 18
forest PP.

MATERIAL AND METHODS

Administratively the Bab forest area belongs to cadastre of village Vel'ky Bab,
district Nitra and to Nitra Region. It is situated on Nitra loess upland, 19km
from Nitra and 15km from Sered. Two reserve areas can be found here — Na-
tional Nature Reserve Bab forest and the Protected Area Bab Park.

According to geomorphologic division of Slovakia (MAzUR & Luknig, 1980) the
assessed area of Babsky forest is part of geomorphologic province Pannonian
Basin, sub province West-Pannonian basin, the area Danubian Lowland, part
Danubian Upland, section Nitra Hills and subsection ZaluZzie Hills. The area of
Bébsky forest belongs to warm mildly dry climatic zone, characterised by warm
lowland’s climate with long warm and dry summer, with short mildly warm,
dry to very dry winter with very short span of snow cover (KonCek, 1980). Ac-
cording to phytogeographic division of Slovakia (FuTtik, 1980) the area of in-
terest belongs to zone of Pannonian flora and phytogeographic region Danubian
Lowland. This breakdown indicates that the species composition of vegetation
is dominated by thermophilic and xerophilous species, mostly of Pannonian or-
igin. In aspect of zoogeography the given area is included in terestric region,
heath province of Pannonian section (JEDLICKA & KALivoDOVA, 2002).

Soil types are brown forest soils on loess, mild to moderately humic, moderate-
ly deep, loamy, with good water-and air modes of production capacity (KuBiCEK
& BrEcHTL, 1970).

In the area of interest in the Bab forest 30 areas in the size of 20x20 m were mea-
sured and permanently marked (Fig. 1). Permanent plots are established only on
the plateau area of the Bab forest.

Twelve PP (no. 1-12) were founded on four clearcuts. The clearcuts arose due
to logging in November 2006 and their larger part is being cut twice a year by
workers from RA Palarikovo. On each of the clearcuts there are 3 plots placed
in a linear transect.

In the forest vegetation 18 plots were established — PP no. 13, 14, 15, 19, 20, 21,
22,23,24,28, 29,30, 34, 35, 36, 37, 38 and 39. Nine PP (no. 13, 14, 15, 19, 20, 21,
22, 23 and 24) are located in the National nature reserve Bab forest. These for-

11
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est communities have more or less indigenous structure of upper tree, shrub and
herb layer. These permanent plots are organized in three transects where each of
the transects includes three plots. The remaining 9 forest plots are in the forest
vegetation where logging is expected in the future. Six of them (PP no. 28, 29,
30, 34, 35, 36) were founded in the vicinity of the clearcuts where shelterwood
cutting was done in November 2006. Every transect consists of 3 measured and
permanently marked permanent reasearch plots.

Figure 1. The area of interest Bab forest with marked permanent areas

(Source: Slovak Academy of Sciences, branch Nitra).

Phytocenological records were made in April (spring records), June and July
(summer records) in 2012. The records were put together by standardized phy-
tocenological methods (Moravec et al., 1994) while the following 9-itemed or-
dinal scale was used (Westhoff & vaAN DER MAAREL, 1978):

1 —1 or 2 individuals, 6 — abundance 12,5 -25%,

2 —more individuals, abundance less than 1%, 7 — abundance 25-50%,

3 — abundance 1-5% small number of individuals, | 8 — abundance 50 —75%,

4 — abundance 1-5%, many individuals, 9 — abundance more than 75%.
5 — abundance 5-12,5%,
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The recorded data were afterwards inserted into the database Turboveg (HEN-
NEKENS & ScHAMINEE, 2001), from which they were subsequently converted to
the program JUICE 7.0 (Ticuy, 2002), through which the frequency of occur-
rence (%) and range of abundacies of particular alien plant taxons of plants were
counted.

Alien plant species were evaluated according to the work by MEDVECKA et al.
(2012) and Gospicova, CvacHovA, Karasova (2002). Nomenclature of the iden-
tified taxons is uniformly edited according to MarHOLD & HINDAK et al. (1998).

REsuLTS

In the Bab forest 117 taxons of higher plants were recorded in 2012. Alien plant
species represent 14 species which signifies 12%. Alien plant taxons are repre-
sented by 3 woody plants: Robinia pseudoacacia L., Ailanthus altissima (Mill.)
Swingle, Mahonia aquifolium (Pursh) Nutt., the remaining 9 taxons are con-
stituted by herbs (Table 1). The recorded alien plant taxons belong to 3 groups:
naturalized archaeophytes, naturalized neophytes and invasive neophytes. The
largest amount was recorded of naturalized archaecophytes (7 taxons) to which
species Arctium lappa L., Arctium tomentosum Mill., Ballota nigra L., Carduus
acanthoides L., Lactuca serriola L., Lamium purpureum L., Sherardia arven-
sis L. belong. To the invasive neophytes belong 6 species: Ailanthus altissima
(Mill.) Swingle, Aster lanceolatus Willd., Aster novi-belgii L., Impatiens parvi-
flora DC., Robinia pseudoacacia L., Stenactis annua (L.) Nees and to the natu-
ralized neophytes 1 species Mahonia aquifolium (Pursh) Nutt.

On the clearcuts all alien plant species were recorded, while in the forest vege-
tation there were only 2 alien plant species recorded: Impatiens parviflora DC.
and Mahonia aquifolium (Pursh) Nutt. The highest frequency of occurrence
was reached by Arctium tomentosum Mill. and it was even 67%. Very high fre-
quency of the occurrence (50%) was also reached by the herbs Stenactis annua
(L.) Nees, Impatiens parviflora DC. and Ailanthus altissima (Mill.) Swingle in
the herb layer (Table 1).

The abundance of alien plant taxons was in the range from the 1st to the 8th lev-
el of the above mentioned scale. The biggest abundance was reached by Ailan-
thus altissima (Mill.) Swingle in the upper tree layer (up to the 8th level), Rob-
inia pseudoacacia L. in the shrub layer (7th level). Among the herbs the highest
abundance was reached by Impatiens parviflora DC. up to the 7th level of the
abundance. The fifth level was reached by the herbs Arctium tomentosum Mill.,
Ballota nigra L., Carduus acanthoides L., Lamium purpureum L. The smallest
abundance was reached by Arctium lappa L., Aster lanceolatus Willd., Lactuca
serriola L., Sherardia arvensis L., where the abundance reached only the 2nd
level.
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Table 1. The frequency of occurrence (%) , range of abundacies and occurren-

ce of alien taxons

PP on the clearcuts

PP in the forest

. Numbers
Species F/A  |Numbers of PP |F/A of PP
Upper Tree Layer (from 3 m height)

Ailanthus altissima 1718 |4,5 -
(Mill.) Swingle
Robinia pseudoacacia L. 2018 [2,3,4,5,6 -
Shrub Layer (to 3 m height)
Ailanthus altissima 2514 [1,5,10 -
(Mill)) Swingle
Robinia pseudoacacia L. 4218 11,2,3,5,6 -
Herb Layer (to 1 m height)
Ailanthus altissima 508 |1,2,3,5,6,7,8, |-
(Mill.) Swingle 9,10, 11, 12
Arctium lappa L. 2012 (1,2,3,6,7,9 -
Arctium tomentosum Mill. 6718 (1,2,3,5,6,7,9, |-
11, 12
Aster lanceolatus Willd. 1212 8,9 -
Aster novi-belgii L. 3314 |1,3,5,8,10,11 |-
Ballota nigra L. 2918 [3,5,7,8,9, 11, -
12
Carduus acanthoides L. 2118 1,2,3,7,11 -
Impatiens parviflora DC. 5018 |1,3,4,5,6,7,8, |2218 |15, 19, 20,
9,11, 12 21,22, 23,
36, 37
Lactuca serriola L. 82 6 -
Lamium purpureum L. 1228 [1,2,3 -
Mahonia aquifolium 1723 |11, 12 63 36
(Pursh) Nutt.
Robinia pseudoacacia L. 3328 |1,2,3,4,5,6 -
Sherardia arvensis L. 42 1 -
Stenactis annua (L.) Nees 504 11,2,3,5,6,7,8, |-
9,10, 11

Explanations: F/A- Frequency of occurrence (%) and range of abundacies

The most widespread alien plant taxon is the herb Impatiens parviflora DC.
which was found on 18 PP — 10 PP on the clearcuts and 8§ forest PP (Fig. 2). The
species Ailanthus altissima (Mill.) Swingle was found on all 12 PP on the clear-
cuts. Species Stenactis annua (L.) Nees which was found also on the clearcuts
on 10 PP (besides PP no. 4 and 12) and Arctium tomentosum Mill. on 9 clearcut

PP were also widespread very much.

14




THE ALIEN PLANT TAXONS ON THE CLEARCUTS AND IN THE FOREST VEGETATION IN THE BAB FOREST

Impatiens parviflora
Ailanthus altissima
Stenactis annua
Arctium tomentosum
Ballota nigra
Robinia pseudoacacia
Aster novi-belgii
Arctium lappa
Carduus acanthoides
Mahonia aquifolium
Lamium purpureum
Aster lanceolatus
Sherardia arvensis
Lactuca serriola

18

\ B Number of localities

Figure 2. Illustration of the number of the alien taxa habitats

Fig. 3 shows the occurrence of alien plant species on the particular PP. The high-
est amount of alien plant species was found on the first clearcut on PP no. 1 and
3 (10 taxons). A high number of taxons was recorded on another 8 clearcut PP,
7 taxons on PP no. 2, 5, 6, 7, 9, 11, 6 taxons on PP no. 8, 5 taxons on PP no. 12.
On PP no.4 and 10 were found 3 alien plant taxons, 2 taxons on the forest PP no.
36. On 10 PP ( no. 4, 10, 15, 19, 20, 21, 22, 23, 36 and 37) there was 1, on the re-
maining PP there was not recorded any alien taxon.

Bk )

Figure 3. The area of interest the Bab forest with marked permanent plots and
with depicted occurrence of alien taxons
Explanations: 1, 2, 3 I:l taxons, 3, 6, 7 - taxons, 10 taxons
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DiscussioN

Fragments of forests in a deforested country being exploited by agriculturers,
are exposed to impacts of human activities (Elias, 2010). The occurrence of non-
indigenous plants in the Bab forest is the result of proximity of anthropically
disrupted biotopes (cultivated fields, urbanized zone Alexander’s yard, Protect-
ed Area Bab park) with its nonindigenous either ruderal, invasive or grown spe-
cies. The occurrence of these spieces in the Bab forest was supported even more
by the whole-tree harvesting in November 2006 when four glade areas arose,
indigenous vegetation was removed and therefore, there was enough space for
diaspores dispersal and alterations of light conditions.

On the clearcuts the occurrence of 14 alien plant taxons were recorded. In the
forest vegetation only two taxons were recorded: a herb Impatiens parviflora
DC. and a decorative woody plant Mahonia aquifolium (Pursh) Nutt. The for-
est vegetation competitively treads out the other alien plant taxons. Impatiens
parviflora DC. was introduced to the Bab forest at the beginning of the 80s to
the park and in the half of the 80s it broke through to the forest vegetation, in-
cluding the NNR Bab forest (ELIAS, 2010a). It is a herb which is able to grow in
the shade, warmth, moisture and nitrous environment is suitable for it. These
conditions are provided by the Bab forest, not only in the forest cover but also on
the clearcuts. The woody plant Mahonia aquifolium (Pursh) Nutt. was exposed
to the Bab forest probably from the nearby the PA Bab park, from the park it is
mentioned by ELIAS (2010a, b).

A big influence on the expansion of most of the alien plant species has also the
proximity of the mentioned anthropologically disrupted areas. Therefore, on the
PP on the first clearcut (no. 1, 2 and 3) the largest number of alien plant species
is found; these are mostly species Arctium lappa L., Arctium tomentosum Mill.,
Carduus acanthoides L., Lamium purpureum L., Sherardia arvensis L., Aster
novi-belgii L., Stenactis annua (L.) Nees. These species are typical for plac-
es disrupted by human. They grow along roads, next to fields and from these
stands they were probably exposed to the nearest (first) clearcut. Later, they ex-
panded, with the exception of Lamium purpureum L., Sherardia arvensis L.,
also onto the other clearcuts where these are recorded with a smaller abundance.
Only 3 alien plant taxons were recorded on PP no. 4 and no. 10 on the clearcuts.
The reason for this smaller occurrence of alien plant taxons is probably the fact
that PP no. 10 is distant enough from the anthropologically disrupted surround-
ings. PP no. 4 is overgrown the most and it is left without any intervention from
logging. Therefore, extrusion of alien plant species by forest woody plants is
more significant here than on other PP on the clearcuts. The above mentioned
species, with the exception of the taxon Sherardia arvensis L., are described
from the Bab forest also by EL1AS (2010Db).

A large expansion and a great abundance, mainly in the shrub and herb layer are
reached by invasive woody plants Ailanthus altissima (Mill.) Swingle and Rob-
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inia pseudoacacia L.. The reason of their great expansion is a high root sprout-
ing capacity and suitable light conditions on the clearcuts. dilanthus altissima
(Mill.) Swingle was found on all PP on the clearcuts while Robinia pseudoaca-
cia L. had not spread on PP onto the third and fourth clearcut yet. Ailanthus al-
tissima (Mill.) Swingle reaches the highest abundance on PP no. 5. This plot has
been left without any intervention since 2006 and the taxon has dislodged indig-
enous vegetation of the clearcuts. The woody plants Ailanthus altissima (Mill.)
Swingle, Robinia pseudoacacia L. are also mentioned in the work by HALADA
(2010), EL1AS (20104, b).

The expansion of the recorded alien plant taxons is caused by human — introduc-
tion of Impatiens parviflora DC., planting of Robinia pseudoacacia L.. Another
important factor is the way of the expansion, e.g. by wind, animals, shooting of
seeds which is also supported by the proximity of the anthropically disrupted
areas.

Alien plant species Ailanthus altissima (Mill.) Swingle, Ballota nigra L., Sten-
actis annua (L.) Nees, Impatiens parviflora DC., Lactuca serriola L., Mahonia
aquifolium (Pursh) Nutt., Robinia pseudoacacia L., Sherardia arvensis L., As-
ter novi-belgii L. were recorded also by the terrain research in the Bab forest in
2011 (PiLkovA, 2012). The work by HaLapa (2010) also verifies the occurrence
of several taxons, such as Aster lanceolatus Willd., Impatiens parviflora DC.,
Lactuca serriola L., Lamium purpureum L., Stenactis annua (L.) Nees.

In the future we suppose that some of the light-demanding species (A4ster
novi-belgii L., Aster lanceolatus Willd., Ballota nigra L., Lactuca serriola L.,
Stenactis annua (L.) Nees) due to overgrowing of the clearcuts will disappear,
eventually, displace and spread over in the forest light gaps. Invasive woody
plants Ailanthus altissima (Mill.) Swingle, Robinia pseudoacacia L. may also
displace and spread over in the light gaps founded during spontaneous renewal
of the forest. Species that have shadow, eventually half light and half shadow
tolerance (e.g. Impatiens parviflora DC., Mahonia aquifolium (Pursh) Nutt.) can
be spread further. Moreover, they can be relocated due to altering light condi-
tions (overgrowing of the clearcuts, spontaneous recovery).

CONCLUSION

In this contribution are presented the results of a research which was realized on
the locality of the Bab forest in 2012. This contribution is focused on the eval-
uation of the occurrence and abundance of alien plant species. The research is
located on 12 permanents plots on clearcuts and on 18 forest PP.

On the basis of the results it is possible to claim the difference in the occur-
rence of alien plant taxons on the clearcuts and in the forest vegetation. On the
clearcuts there occur all recorded alien plant taxons while on the forest PP there
were only 2 taxons found. The mostly widespread taxons were herbs Impatiens
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parviflora DC. on the clearcuts and in the forest, Stenactis annua (L.) Nees and
a woody plant Ailanthus altissima (Mill.) Swingle on the clearcuts. The mostly
invaded by alien plant species is the first clearcut which is the closest to the field.
Therefore, we can state that introduction and expansion are influenced by hu-
man (introduction, planting). Moreover, also the proximity of anthropically dis-
rupted biotopes influences it and, therefore, it comes to fast supply of diaspores
by wind, animals. Enough light on the clearcuts suits to most of alien plant spe-
cies and that is why they domesticated successfully.

The species composition of the Bab forest has been changed mainly due to clear-
cut areas creation in November 2006. The logging created suitable conditions
for penetration of heliophilious non-indigenous species from the surrounding
(mainly anthropogenic) habitats. That is why there are largely synanthropic
and non-indigenous taxa represented on permanent clear-cut areas, which are
spreading further to the forest stand as well as distant areas of the Bab forest.
Invasive species reach a very big cover on some places of the Bab forest, mainly
Ailanthus altissima (Mill.) Swingle and Impatiens parviflora DC. In the future
there is a need to direct attention to monitoring the occurrence and spread of
these synantropic and mainly invasive species.

Even though forest communities are specific in their shading and interspecies
competition and nonindigenous species have more difficulties to disperse, in
the case of light conditions alterations due to natural dying out of older woody
plants it can come to dispersal of light-demanding nonindigenous species not
only from the glade areas but also from the surrounding anthropogenic biotopes
to the forest vegetation. In the forest vegetation also nonindigenous species with
bigger or smaller shading tolerance such as Impatiens parviflora DC. can be
dispersed, even at present, it is already largely distributed in different areas of
the Bab forest.

In the future a change is possible in the occurrence of alien plant species. Spe-
cies can extinct, eventually displace according to altering light conditions on the
clearcuts as well as in the forest (overgrowing of the clearcuts, light gaps in the
forest vegetation after caducity of older individuals).
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ABSTRACT

The presented research is dedicated to the main geoecological problems that have arisen
in the natural-anthropogenic systems of the Peredkarpattian rivers (within the territory
of Ukraine). Thorough analysis of the data of long-term observations proves that the
Carpathian Region represents the most dangerous part of the territory of Ukraine with
regard to floods and other hazardous hydrologic phenomena, these occurring in the result
of interaction of certain natural and anthropogenic factors. Floods with variable behaviour
were observed, sometime even with catastrophic scale, when the rate of flow exceeds
runoff standards over 100 times. The last flood with catastrophic scale took place in the
Peredkarpattia in July 2008 and we managed to fix negative effects of overflow water upon
functioning of the stream/riverbed system as well as upon protective engineering structures,
communication lines, bridge crossings and other economic structures. Riverbeds and
floodplain of the Peredkarpattian rivers running within the territory of Ukraine together with
anthropogenic objects (inclusive of the major elements of their inner structure) at the level
of characteristic and homogeneous plots represent the object of this study. The results of the
study are expected to be useful at the stage of engineering communications, in particular,
bank protection, design and operation, as well as in the process of development of schemes
for rational use and protection of Peredkarpattian rivers’ riverbeds and floodplains.

KEyworps
flood, riverbed, engineering communications, anthropogenic factors, geo-hydro-
morphological analysis, stream/riverbed system.

INTRODUCTION

Humankind developed and deepened its practical knowledge of riverbeds and
floodplains throughout its whole history. Thorough analysis of the data of long-
term observations proves that the Carpathian Region represents the most dan-
gerous part of the territory of Ukraine with regard to floods and other hazardous
hydrologic phenomena, these occurring in the result of interaction of certain
natural and anthropogenic factors (hydro-meteorological, geological-geomor-
phologic, industrial, etc). In fact, flood regime of the rivers in the Ukrainian
Carpathians is associated with important natural regularities of their function-
ing and a huge complex of questions regarding nature/society interaction. In
general, floods with variable behaviour, particularly catastrophic floods, when

1 Department of Hydroecology, Watersupply and Waterdrain, Faculty of Geography, Yuriy Fed-
kovych Chernivtsi National University, Mykhaylo Kotsiubyns'kyi Street 2, 58012, Chernivtsi,
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the rate of flow exceeds runoff standards over 100 times. The last flood with cat-
astrophic scale took place in the Peredkarpattia in July 2008 and we managed to
fix negative effects of overflow water upon functioning of the stream/riverbed
system as well as upon protective engineering structures, communication lines,
bridge crossings and other economic structures.

The Peredkarpattia (territory of Ukraine) and adjacent parts of the Ukrainian
Carpathians and the Podillia which are in the first place connected with the ex-
panded plots of river valley bottoms filled with alluvium (alluvial plains) were
chosen as the territory of our studies. The territory is conventionally called a
hydrologic-riverbed-knowledge Peredkarpattia since it comes out of the limits
of the geomorphologic Peredkarpattia (Figure 1).

The Peredkarpattia may serve as a methodical testing area for riverbed studies
due to both specific and typical character of riverbed formation and its practi-
cal significance; due to anthropogenic changes introduced in such formation, as
well as in connection with sparsification of hydrologic observation net and im-
portance of gradual accumulation of expedition and other materials.

- state border

- border of regions

Figure 1. The research area.
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Riverbeds and floodplains of the Peredkarpattia rivers running within the ter-
ritory of Ukraine together with anthropogenic objects (inclusive of the major
elements of their inner structure) at the level of characteristic and homogeneous
plots represent the object of our study.

It is well-known that water regime of the Peredkarpattia rivers is distinctive for
prevailing of warm season (rain-caused) flood range and frequency formation.
It is these floods that most of all effect upon riverbed formation, since the period
of high water is accompanied by the increase of stream speed and water level
and makes changes in turbulence, stream dynamic structure and sediment ex-
penditure and movement patterns. Flow speed increases together with changes
in stream inner structure, that is, in its hydraulics and hydraulic properties are
the most weighing phenomena to be studied to cognize the processes of river
natural-anthropogenic systems functioning. The processes themselves differ on
separate river reaches, though water regime may stay the same.

It is worth noting that the territory under our study is poorly covered with con-
tinuous hydrological observations and we therefore used our own expedition
materials. Correspondingly, we suggested the method of expenditure correla-
tion through the modules of flood runoff that allows for the analysis of water
highest possible expenditures and assessment of hydraulic and other parame-
ters. Besides, the method proved useful in detection of hydrological observation
sites that supplied underrated data on water maximal expenditures before 2008,
while the data of 2008 flood radically changed the situation.

MATERIALS AND METHODS

In the course of study we used different methods. In particular, the stage of
problem definition required application of the methods of work with reference
sources and published information, analysis and synthesis, systems approach.
Geo-hydro-morphological approach and analysis served as methodological ba-
sis of the whole study. On the stage of empirical data collection and processing
we applied expedition method, methods of computer processing of cartograph-
ic materials, satellite observations and riverbed-knowledge cartography. Expe-
dition exploration included riverbed plot descriptions, vertical and transversal
profile correlation, GPS-survey, photography (sediment photography, photo-
grammetry method), high water marks fixation (after flood 2008). Expedition
data were processed by the computer (transversal profiles, photogrammetry,
etc). And, at last, on the stage of generalization we made use of the method of
geo-hydro-morphological analysis (in particular, correlation of empirical and
general/theoretical dependences), comparative method, and the analysis of links
between hydrologic, morphological and hydraulic stream/riverbed system pa-
rameters (KARASEV — VASYLEV, A. — SUBOTINA, 1991).

Having faced the absence of continuous hydrological observations on the big-
ger portion of the territory under study, we again had to use our own expedition
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materials. Correspondingly, with cross-section areas and water expenditure es-
timations available we would be able to define average speeds of flow and other
important characteristics.

The method of estimation through the modules of maximal runoff was chosen
to define water maximal expenditures. It is known that observation of the river
water highest expenditures is significantly specific, and it is particularly specific
with regard to mountainous rivers. With basic measurement methods deviation
rate (mostly on sluggish rivers) amounts to 10%, while the same decreases to
15% with floating measurements (and on mountainous rivers). It should be not-
ed that maximal expenditures of catastrophic floods in Ukrainian Carpathians
cannot sometimes be measured even with surface floats and are consequently
measured simply through maximal levels.

Thus, our vision of rivers maximal runoff within the studied territory formed
gradually and through temporal and spatial correlation of our observations.
The method of correlation through modules has its own advantages due to
above-mentioned peculiarities. Basic regularities in module changes are as
follows: 1) graduity (according to rainfall line distribution); 2) decrease from
mountainous territories towards pre-hills (with distance from mountains); 3)
decrease with catchment area increase — reduction (with its vivid manifestation
in places of tributary confluence through module jump-like decrease and in the
fact that the expenditures below the confluence are always lower than the sum
of tributaries’ expenditures mostly due to temporal non-coincidence of flood
peaks); 4) lamination; flood plain and channel storage.

Thus, with regard to rivers outpouring from mountains and moving from them
we may conclude that the modules of flood maximal expenditures decrease both
gradually and in jumps. Greater modules are characteristic for mountainous
catchments (2.5 — 3.5 m3/s per 1 km?2 predominantly), while significantly small-
er — for those in the pre-hills (1 m3/s per 1 km? predominantly). The modules’
dependence upon the area is of nonlinear nature. Similar graph was developed
for the Peredkarpattia and it should be stated that the nature of the dependence
stays to be the same (PALANYCHKO, 2010).

Specially noted should be the cases when the availability of plain (left-side) trib-
utaries with low water content and big catchments effects upon the reduction
of maximal modules. It is mostly the matter with stations of the Dniester River
and the Prut River, and the modules as defined for them are not indicative and
should be transformed by removing the effect of said tributaries.

Besides exploiting general regularities of module changes and for the purposes
of control we’ve carried out mutual correlation of water expenditures both along
the flow and in river systems, with orientation to key hydrologic sections. This
allows for maintaining that deviations with this estimation method (approach)
do not exceed 10-15%. The analysis of the present material showed that 20 % de-
viations are so noticeable that contradict the requirements of module reduction
graduity and corresponding water expenditure correlation.
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RESULTS AND DISCUSSION

It is known that water regime represents an important factor of riverbed forma-
tion processes, and as regards the territory under study, it is characterized by
frequent floods. The Peredkarpattian rivers in the period from the beginning of
the XX century to the beginning of the XXI century underwent 5-6 remarkable
floods whose consequences have significantly stayed preserved within the river-
beds and influenced on important regularities of riverbed formation. Flood wa-
ter expenditures over the last 100 years can be practically everywhere regarded
as maximal (as questioned and as witnessed by hydrologic observations). Pro-
ceeding from information analysis and maximal runoff modules data correla-
tion, we obtained the results as follows (see Table 1):

Using the data on the rivers’ cross-sections and water high levels, we’ve got ba-
sic characteristics of the stream/riverbed system within studied sections (Table
2), these being more accurate geometrically, and appraisive dynamically.
Characteristics presented in both tables allow for deeper and more reasonable
analysis of the data of 2008 flood effects upon river natural-anthropogenic sys-
tems and correlate said data with the other information (hydrologic, cartograph-
ic, geographical, satellite images, etc).

Among the scope of results of our study we would emphasize on peculiarities of
stream/riverbed system functioning during the flood. In particular, we met not
only distorted ridge forms but those stretched along the flow. Their ridges are
often parallel to concave bank and separated from it by degradations occupied
at one time by crawls, and it points to significant intensity of sediment structur-
al transport. The channel is sometimes so overloaded with sediments that the
“tongues” of alluvium and cobblestone material are off-set onto the surface of
flood plain massifs. The intensity of sediment transportation may vary on dif-
ferent riverbed portions (cross-sections).

Table 1. Estimation of Water Maximal Modules and Expenditures on the Ri-
vers of Peredkarpattia

N River Section line F,km2 | p,m3sim?2 | Q, mds
1 Strvyazh Chapli 500 0.4 200
2 Striy Rozgirche 2500 1.1 2750
3 Svicha Angelivka (1) 250 2.2 550
4 Svicha Angelivka (2) 260 2.2 570
5 Svicha Knyazheluka 700 1.7 1190
6 Sukil Polyanytsia 92 2.6 240
7 Sukil Tysiv 138 2.4 330
8 Limnytsia Kuzmynets (1) 330 1.9 630
9 Limnytsia Kuzmynets (2) 340 1.9 645
10 |Limnytsia Yasen 500 1.7 850
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11 Limnytsia Pereginske 573 1.6 915
12 |Limnytsia Sloboda 615 1.5 925
Rivnianska

13 Limnytsia Berlogy 715 1.4 1000

14 Chechva Dovge Kaluske 548 1.25 685

15 Duba Tsineva 130 1.4 180

16 Duba Rozhniativ 135 1.4 190

17 | Bystrytsia Porogy 148 2.7 400
Solotvynska

18 Bystrytsia Rakovets 240 2.2 530
Solotvynska

19 | Bystrytsia Zhuraky 400 1.9 760
Solotvynska

20 |Bystrytsia Postoyata 525 2 1050
Nadvirnianska

21 Bystrytsia Nadvirna 580 1.9 1100
Nadvirnianska

22 | Bystrytsia Nazavizov 600 1.9 1140
Nadvirnianska

Notes: F,— catchment area; y — maximal runoff module; Q — water maximal
expenditure during the flood

Multiple-elevation disposition of certain parts (ducts) was observed on many
plots after the flood. Plus the main flow may be disposed considerably high-
er than the inherited dried side duct. The places of their convergence form in-
tense transversal rifts which refers to processes of formation and inheritance
of ridges stretched along the flow. A jump-like “carryover” of main flow from
former main duct to a secondary is an important type of riverbed re-forma-
tion (channel deformations). Such was the case with the channel portion of the
Bystrutsia Nadvirnianska River beyond the village of Tsutsyliv. The main flow
there was at the right bank before the flood, and it jumped to the left bank af-
ter the events. Similar “carryovers” were observed on the other parts of rivers.
Meander straightening (as it was with the Svicha River in the lower part of the
village of Knyazheluka) is another example of intense re-formations. The right-
side channel meander there became a secondary duct, while a new straightened
flow has formed at the left bank. New or to a great extent renewed (increased)
ducts may be formed on the floodplain massifs which was the case within the
floodplain of the Striy River over the village of Duliby. The ducts may be long
or short. Stream intensity sometimes gradually decreases (damps) and the duct,
overwhelmed with the boulders, successively narrows with simultaneous de-
crease of coarseness of riverbed-forming alluvium.
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Table 2. Stream/Riverbed System Characteristics on the Rivers of Peredkarpattia

N River Section Line Ao | © | B By | G Qv Fr
m | m2 | m| m |[m%|mdc|m/ ©
I |Strvyazh Chapli 18 | 102 75 | 1.4 | 6.4 | 200 | 2.0 | 0.28
2 |Striy Rozgirche | 2.1 | 602 | 286 2.1 | 8.0 |2750| 4.6 | 1.0
3 |Svicha Angelivka (1) | 2.3 | 86 | 46 | 1.9 | 3.6 | 550 | 6.4 | 2.15
4 |Svicha Angelivka (2)| 17 | 138 | 115] 1.2 | 89 | 570 | 41 | 1.4
5 |Svicha Knyazheluka | 2.2 | 323 |250] 1.3 | 12.2] 1190 | 3.7 | 1.05
6 | Sukil Polyanytsia 1.351 67 | 55| 1.2 |62 |240 | 3.6 | 1.08
7 | Sukil Tysiv 1.6 | 140 | 131] 1.1 | 104] 330 | 2.4 | 0.52
g |Limnytsia E;lzmynets 24| 94 [33|28]21]630 67|16
g |Himnytsia gzmynets 26 | 155 65| 24 | 34 | 645 | 42 | 074
10 |Limnytsia | Yasen 22 393 [260] 1.5 | 107 850 | 2.2 | 0.32
11 |Limnytsia Pereginske | 2.1 | 210 | 110| 1.9 | 5.5 | 915 | 4.4 | 1.02
jp |Limnytsia Sloboda 11| 713 [700] 1.0 [26.5] 925 | 13 | 0.17
Rivnianska
13 |Limnytsia Belogy 1.65 | 478 |295| 1.6 | 10.7 | 1000] 2.1 |0.28
14 |Chechva Dovge 26 269 [104] 2.6 | 3.9 | 685 | 2.5 | 0.24
Kaluske
15 |Dub.a Tsineva 16 | 65 | 34| 1.9 ] 3.1 | 180 | 2.8 | 0.41
16 |Duba Rozhniativ | 2 | 85 | 44 | 2.0 | 33 | 190 | 2.2 | 0.24
j7 |Bystrytsia ) Porogy 2.5 | 175|110 1.6 | 6.6 | 400 | 2.3 | 0.33
Solotvynska
jg |Bystrytsia | Rakovets 24 [ 221 [151] 1.5 | 82 | 530 | 2.4 | 0.38
Solotvynska
B i Zhurak
jg |Dystrytsia uraxy 3.9 256 82| 3.1]29 76030029
Solotvynska
po |Bystiytsia - Postoyata ool 09 o4 15 | 74 {1050 56 | 2.09
Nadvirnianska
gy |Bystrywsia o Natdvirma ) aos o0t 9| 7 1100 3.0 | 047
Nadvirnianska | Town
gy |Bystrytsia Nazavizov 1, 1428 |243[18 [87 |1140 [27 |04
Nadvirnianska

Notes: 4, — levels active amplitudes, w — river’s cross-section area, B — river width; hc -

stream average depth; G — Glushkov number; Q — water maximal expenditure during the

flood; v, — flow average speed; Fr,— Froude number.

The ducts may also bifurcate or converge with reaches formed on them. In some
cases, the duct is only beginning to take shape but stops with the “blind end”
coming across wooden plantings. Slight side meanders may develop on separate
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areas and they can intensely concave the banks. This was the case with a small
right-side meander beyond the bridge across the Bystrytsia Nadvirnianska near
the village of Tsutsyliv: it concaved the bank and bank protections (Figure 2).
Other areas can be distinctive for big meanders as it is a perfect case with big
left-side meander formed on the main part of the channel of the Limnytsia Riv-
er near the village of Sloboda-Rivnianska. It is sure enough that these do not
develop in the course of single flood, but their development during floods is in-
tensified.

Having considered distinguishing types of deformations we should note that
average annual intensity of side (controlled) shifts of riverbeds of the majority
of Peredkarpattia Rivers amounts to nearly 5-7m, while the catastrophic floods
make the local side concaves reach 10-20m. In certain situations it endangers
engineering and residential constructions since the concave intensity is so se-
vere that it may destroy even powerful banks of boulder and joining materials.
Correspondingly, it may destroy bank protections. Riverbed intense re-forma-
tions may also effect on road communications. Roads are endangered by big
meanders that develop gradually but this development becomes intense during
the flood (e.g., concave of left high-terrace bank of the Striy River due to devel-
opment of big meander near the Lviv — Chop Roadway (village of Girne) (Figure
3). On some areas, flood effects may take the form of the area encroachment.
Bridge crossings experienced serious harm during the flood. Some of them suf-
fered concaves of center support, the others — side concaves. It is most likely
that concaves in the center of the channel near big bridges are connected with
the processes of river entrenchment, whereas side concaves — with the nature of
stream/riverbed system functioning during the flood, i.e., the formation of in-
tense streams under the banks. Banking up of spaces between the supports with
“wooden sediments” is another important example of bridge destruction. Such
was the case with the Chechva River where the bridge across it was partially
destroyed near the village of Dovge-Kaluske (Figure 4). The cases like that re-
fer not only to bridges with dense footings but also the “overflow” bridges when
significantly powerful constructions were destroyed. We cannot but state that
sufficiently capital bridge crossings (railway, roadway, oil and gas pipelines)
were practically done no harm due to high hydraulic performance and supports
height and capacity.
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Figure 2. Destroyed diking dams on the right bank of the Bystrytsya
Nadvirnianska River.

Figure 4. Partially destroyed bridge of the Chechva river near Dovhe Kaluske
village
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Figure 5. Destroyed the left bank and the road before bridge on Limnytsyu ri-

ver in Pereginske

Flood stream had also interacted with bank protection complex concaving in some
areas even capital protective constructions. There were cases when flood flew over
embankments. Some powerful streams may concave spaces beyond the dams.
It seems important to note that the amplitudes of water level (from base to cat-
astrophic) amounted in the majority of cases to only 2-2.5m on laminated and
branched portions of the pre-hill rivers. In cases of considerable extensions (chan-
nel and flood-plain multi-branches) said amplitudes were even less. For example,
the amplitude of levels on the Bystrytsia Nadvirnianska River near the village of
Tysmenychany was 0.9-1.0m, and amounted to 1.6-1.7m on the Limnytsia River
near the village of Berlogy (see Table 2). The level amplitudes increase is major-
ly observed on the areas of channel narrowing (passing capacity corridor) and
the areas of midstream speed decrease (longitudinal slopes). The level ampli-
tudes also depend upon the river size, with their highest values observed in the
delta arm of the Striy River (approx. 5.5 — 6 m), and on the Dniester River near
the roadway bridge at the village of Nyzhniv (7.3-7.5 m). The much more water
levels could have occurred on the area where the Dniester River enters the can-
yon, and on the Prut River where it enters the anthropogenically compressed area
within the limits of Chernivtsi. Some areas could have also been effected upon
by local damming.

It is known that the zones of flooding (and saturation) depend on the river’s hydro-
logical regime on certain area, surrounding relief, soil filtering capacity and an-
thropogenic specificity on particular territory [SAKALI - DMYTRENKO, 1985,
YUSHCHENKO, 2005]. The problem can be considered with different grades of
detalization. Flooding (and saturation) conditions are specific where water this
or that way searches into the space beyond the dam. These can be the spaces be-
tween the dams, delta areas of small tributaries, filtration, small rivers that dense-
ly cut down the inclined alluvial plains, and, occasionally, flow over dams. The
results of our expedition explorations showed that by no means all territories are
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risky for flooding even within the limits of relatively flat alluvial plains of Pered-
karpattia. It was only flood plain that was flooded on the areas where water level
fluctuations were relatively small (extended areas). More hazardous are the in-
clined areas near the exits from the hollows, and the areas before the valley bot-
tom compression, said compression sometimes being due to anthropogenic activ-
ity. Significant flooding is also observed on the nods of confluence of big rivers
with wide flat valley bottom.

CONCLUSIONS

Summing up, both natural and anthropogenic factors should be noted as those
that significantly influence on river systems. Proceeding from the results of our
own field exploration and the processing of corresponding output information
and reference sources, we solved methodical questions connected with estimation
of water maximal expenditures and flow speed during the floods. Peculiarities of
stream/riverbed systems functioning and the state of river natural-anthropogenic
systems in Peredkarpattia in the course of catastrophic flood are analysed. The
study results are expected to be useful at the stage of engineering communica-
tions, in particular, bank protection, design and operation, as well as in the pro-
cess of development of schemes for rational use and protection of Peredkarpattia
rivers’ riverbeds and flood plains.
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ABSTRACT:

Quality of waters of the small rivers of Borzhava of Vinogradivsky district (Transkarpatia,
Ukraine) have been investigated. The parameters of water quality like transparency, odor,
color (for 4 cm3), suspended solids, pH, ammonium ions, nitrite ions, nitrate ions, phosphate
ions, chemical oxygen demand, biochemical oxygen demand (5 days), dissolved oxygen
and floating impurities were measured in 2009. The results of the waters quality control of
the Sal’va, Bel'va, Verbovets’ and Onok rivers they does not meet standard requirements
because of high content of organic and phosphoric compounds.

KEYWORDS
chemicals pollution, water, rivers, Transcarpathia

INTRODUCTION

The quality of the water of major rivers and its level are known to depend upon
their tributaries — small rivers. It is minor watercourses and rivers that form the
water resources being an indispensable part of natural sceneries (KHIMKO et
al., 2003a, 2003b). The state of the small rivers reflects the level of culture and
science, and character of the industrial and environmental activities in the area.
Therefore, estimation of the ecological situation and preservation of small riv-
ers remains a crucial priority task within the protection system of large water-
courses.

In Ukraine, the ecosystems of small rivers are most harmfully affected by hu-
man activity. As a result, these rivers become useless as the sources of potable
water, while their surrounding sceneries cannot be used for recreation purposes
(TomiL’cEva et al., 2003).

Zakarpatska Oblast (Transcarpathia) is one of the most watered regions in
Ukraine, for over 9,400 rivers and streams (KHiMmko, 2004). The length of the
four major Transcarpathian rivers (the Tysa or Tisza, the Borzhava or Borzsa,
the Uzh and the Latorytsia) exceeds 100km, that of other 148 rivers exceeds
10km, and 9 277 rivers are less than 10 km long. The main waterway in Tran-
scarpathia is the river Tysa (Yacvyk et al., 1991).

1 Department of ecology and Environmental Protection / Chemical Faculty, Uzhgorod National
University, Narodna Place, 3, 88000, Uzhhorod, Ukraine
Phone: +38 0312 235091, e-mail: depchem@univ.uzhgorod.ua, jana_chonka@rambler.ru
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From year to year increases the number of the rivers with broken water intake
schedule (Osivskiy et al., 2007). These rivers are often used as wastewater and
solid waste reservoirs; along their banks spontaneous building activity is flour-
ishing. The anthropogenic activity combined with the climatic factors cause changes
in the hydrographic characteristics of the river nets, which in its turn affects the relief
of the adjacent territories. All these result in aggravation of the ecological problems
in the Transcarpathian ecosystems, negatively affecting the living conditions of the
local population.

The purpose of our study has been to identify the pollution level of the follow-
ing minor rivers of the Borzhava basin: the Salva, the Belva, the Onok and the
Verbovets, flowing in Vynohradiv Rayon (District), Zakarpatska Oblast (Tran-
scarpathia).

MATERIALS AND METHODS

The whole territory of Transcarpathia belongs to the catchment area of the river
Tysa whose length within the area equals to 220km. Within Transcarpathia, the
Tysa intakes waters of the tributaries of the Borzhava, the Rika, the Tereblia, the
Black and White Tysas. In summer, these rivers are filled up mainly at cost of
rains, in spring — of precipitation and melted snow, and in autumn — of rains and
subterranean waters. Lately, the mean yearly water level in the Transcarpathian
rivers has fallen significantly.

Vinogradivsky region belongs to the areas with heightened risk of flooding. The
drained lands make approx. 37,500 ha; there are 350 waterworks in the area.
Along the rayon, flow the Tysa (36 km) and the Borzhava (21 km) (Yacyk et al.,
1991; MARYNYCH, 1993; Yacyk, KHORYEVA, 2000). The hydrographic network of
the Borzhava basin in the area under study consists of the river Salva and its 5
tributaries: the Onok, the Belva, the Verbovets, the Szemerdek and the Rotar.
The total length of the Salva together with its tributaries within the drained
lands block is about 70 km. The Borzhava flows into the Tysa 11 km from the
source of the Salva.

For the purpose of the study, part of the Borzhava basin located in the north-west-
ern corner of Vinogradivsky Rayon (District) was taken. This area is distin-
guished by a dense hydrographic network. The beds of the rivers and springs
cross agricultural areas and run across the villages of Shalanky, Velyki Komi-
aty, Onok, Oleshnyk and Pushkinovo.

We have analyzed the waters of the Salva and its tributaries — the Verbovets, the
Belva and the Onok (Figure 1).
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Figure 1. Map of region and places of water sampling collection: 1-3 — Salva,
4 — Belva, 5 — Onok, 6 — Verbovets
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The water samples were taken on the spot of the fastest current in the upper third of
the total depth (as a rule, 20 — 30cm down from the surface), once in the volume of
1 dm3. They were not exposed to conservation, for the analyses were carried
out within 24 hours from sampling. The contents of ammonium, nitrate, nitrite,
phosphate ions, and suspended substances were determined using the methods
of photometric analysis, chemical oxygen demand and biochemical oxygen de-
mand indices were determined of titration (NABYVANETS et al., 2007).

REsuLTS

Having analyzed the decennial data obtained from the Laboratory of Zakar-
patska Oblast Administration of the State Committee for Water Management
of Ukraine, we detected insignificant fluctuations of certain hydrochemical in-
dices within the Borzhava basin. For instance, no significant changes were ob-
served in the contents of dissolves oxygen, dry particles and ammonium nitro-
gen in the Borzhava waters during 1990 — 2001. The concentrations of nitrites,
nitrates and phosphates varied much more, due to the application of fertilizers
into the soils of Transcarpathian and their further migration with surface and
subterranean waters towards main watercourses of the river systems.

The water of the river Salva was shown to contain a significant amount of am-
monium ions (0.12 — 0.21 mg/dm3), thereby being referred to moderately pollut-
ed according to the quality criteria set for the surface waters (Table 1).
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Table 1. The results of hydrochemical analysis of water samples of the river Salva

Samples Standard
Indicators Units values (for
1 2 3 drinking water)

Transparency cm 24 22 22 -
Odor points 1 1 1 <2¥*
Color (for 4 cmd) degrees 10 10 10 <20%*
Suspended solids mg dm-3 7.7+0.8 9.6+0.9 8.6+0.8 -
pH - 7.6+0.5 7.5+0.4 7.6+0.6 6.0-9.0%*
Ammonium ions mg dm- 0.14+0.01 | 0.21+0.01 [0.12+0.01 <0.1*
Nitrite ions mg dm- 0.04+0.01 | 0.05+0.01 |0.03+0.01 <3.3%
Nitrate ions mg dm- 10.12£1.20 | 11.96+0.92 |6.53+0.63 45%*
Phosphate ions mg dm-3 0.05+£0.01 | 0.06+0.01 |0.05+0.01 -
Chemical

crical oxyeen mgO, dm3 | 50405 | 52+0.5 | 4.9+04 < 5%
demand 2
Biochemical oxygen

mgO, dm-3 31+0.1 3.3+0.2 3.0+0.1 <3*

demand (5 days)
Dissolved oxygen mgO, dm3 10.9+0.5 10.8+0.7 | 11.1+0.6 >4%
Floating impurities - no no no <0.25%

* — standard rates for II and I1I categories of surface water quality — clean water;

** — standard quality of drinking water in accordance with GOST 2874-82 “Drinking wa-
ter. Hygiene requirements, quality control” (Ukraine).

It was the river section near the Dubky Recreation Complex that was identified
as the most polluted with ammonium compounds.

By the pH index, the water of the river Salva may be classified as moderately
alkaline. It has a very slight odour, imperceptible for consumers, but detectible
by specialists. Its colouring shows that the water contains a significant amount
of humus substances and trivalent iron compounds.

The observed indices of chemical and biochemical oxygen demands also cause
great concern. Their exceeding the norms set for clean water proved that by
the quality categories the studied water may be referred only to Category IV,
i.e. moderately polluted water. It means that this water contained a significant
amount of organic substances highly resistant to oxidation.
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Water analysis of the Belva, Onok and Verbovets rivers showed that the Onok
river was the most polluted by the contents of ammonium ions, and the Belva
river — by the biochemical oxygen demand, (Table 2).

Table 2. The results of hydrochemical analysis of water samples of the rivers
Verbovets, Bel’va, Onok (May, 2009)

Standard values

Samples (for drinking
Indicators Units water)
4 5 6
Transparency cm 22 23 24
Odor points 2 1 1 <2F*
Color (for 4 cm3) degrees 15 15 10 <20%*

Suspended solids mg dm-3 4.2+0.4 3.9+0.3 3.540.3 -

pH - 6.6+0.7 7.2+0.5 6.5+0.4 6.0-9.0%*
Ammonium ions mg dm-3 0.14+£0.01 [0.21£0.01| 0.17+0.02 <0.1*
Nitrite ions mg dm- 0.20£0.02 |0.08+0.01 | 0.25+0.02 <3.3%
Nitrate ions mg dm? 10,60+1.50 [ 7.53+0.74 | 12.95+1.21 45%*
Phosphate ions mg dm- 0.14+0.01 |0.12+0.01| 0.09+0.01 -
Chemical

CICATONYEEN | mgo, dm* | 34203 | 3002 | 3203 <5%
demand
Biochemical
oxygen demand mgO, dm3 6.4+0.3 4.8+0.5 5.2+0.5 <3%
(5 days)
Dissolved oxygen | mgO, dm3 9.8+1.0 10.2+0.9 9.9+0.8 >4%
Floating impurities - no no no <0.25%

* — standard rates for Il and 111 categories of surface water quality — clean water;

** _ standard quality of drinking water in accordance with GOST 2874-82 “Drinking wa-

ter. Hygiene requirements, quality control” (Ukraine).

It explains the cause of excess of pollutant levels observed along the section
No.2 of the river Salva, into which the both rivers flow. The studied sections of
the Belva and Verbovets rivers also showed excess of the contents of ammoni-
um compounds against the norms for surface waters quality categories 1I or III.
It is worth noting that in comparison with the water of the Salva river, its tribu-
taries showed a significantly lower total level of such compounds as the salts of
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Fe2r, Mn2+, NO,- NH,* and H_S, proving a moderate level of chemical oxygen de-
mand. Much more oxygen was consumed on biochemical oxidation (breathing
of bacteria, oxygen consumption needed for decomposition of organic substanc-
es). Oxygen deficiency is known to be more often observed in aquatic objects
with high concentrations of pollutants and in eutrophicated water bodies with a
great number of biogenic and humus substances.

By colorimetric scale, the water of the Belva river and Onok river were more
colored (stained) that that of the Salva, but the former had much less contents
of suspended matters than the latter. In comparison with the others, the water
of the Belva river emitted appreciable odour (2 points) and had much more ni-
trate salts, though still not exceeding the admissible levels. We believe that such
odour may have been caused by high contents of decomposing organic sub-
stances in the water.

DiscussioNn

The anthropogenic load on the Borzhava river basin within Vinogradivsky re-
gion was assessed taking into account residential, agrarian, transportation, in-
dustrial, land improvement, recreational, etc. loads.

It is agriculture that creates most ecological load on the studied area. It is caused
by a high share of tilled lands within the structure of the land reserves, and use
of floodable areas as arable land. The total area of tilled lands in Vinogradivsky
region is 1,400 ha. Their negative environmental impact lays in excessive appli-
cation of fertilizers and pesticides. In 1997, 31.4 tons of pesticides were applied
in the region; 22,800 ha of crops were exposed to different treatments, including
10,100 ha — with herbicides, 6,800 ha — with insecticides, and 5,900 ha — with
fungicides. Pesticide load per hectare in the orchards and vineyards equalled to
10.4kg ha-l, at the tilled soils — 1.5 kg ha-.

Presence of ammonium compounds in concentrations of about 1 mg/dm3 is
known to lower the oxygen-binding capacity of fish hemoglobin. So, the height-
ened contents of ammonium compounds in the Salva river were indicators of
deterioration of the sanitary condition of the water body and pollution of the
surface waters, mainly with agricultural and household wastewaters. In clean
surface waters, presence of ammonium ions was related mainly to the processes
of biochemical decomposition of proteins and urea.

The Recreation Complex “Dubky” contributes to the river pollution of ammoni-
um compounds by discharging its untreated wastewaters into it.

Resulting from a dramatic decrease of concentration of dissolved oxygen, the
rich colour of the Salva’s water worsens the organoleptics of the water, and af-
fects negatively the development of aquatic flora and fauna.

By the contents of nitrites, nitrates and phosphates, the studied water may be
referred to Category 11, i.e. clean water.
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So, the water of the Salve river was observed to be moderately polluted by the
following indices: contents of ammonium ions, level of chemical and biochem-
ical oxygen demands. It means that a certain part of the pollutants flow into the
Borzhava river together with the water of the Salva river, its tributary.

The concentrations of phosphates in surface waters are not restricted by admis-
sible concentration limits, but it is generally considered that the values lower
than 0.05mg dm- correspond to pure watercourses, and those exceeding this
value — to polluted water bodies. The excess phosphor was evidently entering
the water from the fields as the washouts of phosphatic manures, with the house-
hold wastewaters, and due to decomposition of the detritus of animal and plant
organisms. So, regarding the contents of phosphor compounds, the studied trib-
utaries of the Salva river may be classified as polluted.

As follows from the above, among the studied tributaries of the Salva river it
was the river Belva that was proven the most polluted with organic compounds
and phosphatic salts. It may be explained by the fact that the inhabitants of the
villages along which this river flows, apply unreasonable land cultivation tech-
niques and pollute the riverbed with household wastes.

CONCLUSIONS

It has been established that the surface waters of the Belva, Onok and Verbovets
in the territory of Vinogradivsky region are polluted with organic compounds
and hydrophosphates due to unreasonable use of land-improvement chemicals.
Among the studied rivers, the Belva river (the Salva’s tributary) has appeared
to be the most polluted. By the contents of ammonium ions, level of chemical
and biochemical oxygen demand, the Salva river has proved to be moderately
polluted along all sections.

The pollution level of the small rivers of the Borzhavabasin in Vinogradivsky area
threatens to deteriorate the ecological condition of the river Borzhava. All these
lead to significant ecological losses and have negative environmental effects.
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ABSTRACT

In the area of Klatovské rameno, one of the few well-preserved arms of the Maly Dunaj
River, we sampled in 2008 three invasive species: Neogobius fluviatilis (21 individuals), N.
melanostomus (46) and Proterorhinus semilunaris (33). Based on the analysis of stomach
contents in sampled individuals, we determined zooplanktonic and macrozoobenthic diet
elements. Both groups constituted a significant part of the diet spectrum. The other parts
of the stomach contents (up to 10%) consisted of a vegetation share an unidentifiable
component of an organic nature, parasites, mollusks, nematodes and inorganic fraction
(sand). In the species N. fluviatilis, the zooplanktonic component (17 diet component) was
dominated by the species with the highest frequency — Cladocera species Alona affinis (7N;
i.e. 38.9%); whereas species Eurycercus lamellatus dominated in terms of total number of
prey individuals (21N, i.e. 16%) as well as in terms of total biomass consumed (37.5mg, 1.8
mg/N). From the benthic organisms (18 d.c.), the most common components of diet were the
larvae of midges of the family Chironomidae (19N, 90.5%). In general we can say that in
zooplankton component dominated the large, the energetically most valuable species. The
reason for the prevalence of midges in benthic prey was probably their dominance in the
structure of the diet offer.

KEY WoRDS
Invasive species, fish, food, benthos, zooplankton, Neogobius sp

Uvop

Vyskum potravnej zlozky ryb je podstatny pre pochopenie vplyvu ryb na struk-
taru a funkciu potravnych sieti vodného ekosystému. Odhad potravnej zlozky
sa ziskava pomocou analyzy obsahu zalidka (ELLiOoTT & PERSSON, 1978). Zoo-
planktén je jednym z hlavnych subsystémov vodnych ekosystémov. Upravuje
sedimentaciu a kolobeh zivin (dusik, fosfor, uhlik) a sluzi ako ¢lanok prenosu
energie z fytoplanktoénu na najvyssie trofické urovne. Akékol'vek zmeny v zlo-
zeni a fungovani zooplanktonického spolo¢enstva vplyvaju na stav celého eko-
systému (NaumENko, 2009). Skupiny zooplanktoénu, najmi virniky, perlooc¢ky
a veslondzky, predstavuju dominantntl potravnu zlozku sladkovodnych ekosys-

1 Katedra ekologie, Fakulta humanitnych a prirodnych vied, PreSovska univerzita,
ul. 17. novembra ¢. 1, 08116 Presov, radoslav.smolak@unipo.sk, b.hrabkovsky@gmail.com
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témov ako potravny ¢lanok medzi primarnymi producentmi (riasy) a zooplank-
tivornymi rybami. Zabezpecuju dolezity ¢lanok z pohl'adu udrzania ekologicke;j
rovnovahy v sladkovodnych ekosystémoch (NoGraDy et al., 1993). Pochopenie
faktorov ovplyviujicich prijem potravy a rast rybieho plodika je ddlezité pre
objasnenie schopnosti prezitia (HUNTER, 1981). Vyssi prijem potravy znizuje ri-
ziko thynu hladom a umoziuje rychly rast cez vel'kost' tela ranného Stadia,
ktoré je najnachylnejsie podliehat’ predacii. Zavislost’ prijmu potravy a rastu
plodika na mnozstve koristi, teplote a vel'kosti tela u ryb je dolezité pre globalne
pochopenie potravnych vizieb (JoHNSTON & MaATHIAS, 1996). Makrozoobentos
a zooplankton hraju dolezita ulohu v rieénych ekosystémoch ako konzumenti
strednej trofickej urovne. Maju vel'ky vplyv na kolobeh zivin, rozklad materi-
alu, translokaciu a primarnu produkciu (WALLACE & WEBSTER, 1996). Predacia
ryb a makrobezstavovcov predstavuje vyznamnu silu Strukturujicu planktonic-
ké spolocenstva nadrzi a riek (CHAKONA et al., 2007). Predacia a striedanie vply-
vu abiotickych faktorov vyznamne ovplyviuju zooplanktonické spolocenstvo
riek (LANCASTER & ROBERTSON, 20006).
Potravu ryb tvori tiez vodna a terestrické vegetacia, makkyse, hmyz, korovce,
ryby a terestrické bezstavovce a stavovce (MEDEIROS & ARTHINGTON, 2008). Pre
druhy, ktorych potravou niest len zdroje primarnej produkcie (fytoplankton,
vodné rastlinstvo, listy a iné Casti brehovej vegetacie spadnuté do vody), moze
predstavovat’ zooplankton délezity zdroj energie, a to najmé pre malé druhy
a mensSie skupiny vel’kych druhov, ktoré nasledne poskytuji energiu pre pisci-
vorné ryby a dal$ich konzumentov vyssej potravnej tirovne (KiNGSFORD et al.,
1999). V tomto zmysle zooplanktén povazujeme za dolezity troficky prvok viz-
by medzi primarnou produkciou (¢i uz autochtonnou alebo alochtéonnou) a kon-
zumentom (JONES et al., 1999).
Y o Tato potravna analyza sa venuje trom

7 nepoévodnym druhom patriacim do
; ¢elade Gobiidae (bycko piesoény —
. Neogobius fluviatilis (Pallas, 1814),

. bycko &ernotisty — Neogobius mela-
nostomus (Pallas, 1814) a byc¢ko rar-
ey konosy Proterorhinus semilunaris
¥ (Heckel, 1837)).

~

Obrazok 1. Areal rozsirenia druhu Obrazok 2. Neogobius fluviatilis
Neogobius fluviatilis (Kvach, 2011) (SaLral, 2011)
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N. fluviatilis (Obr. 2) sa vyskytuje v Eurazii, severnych pritokoch a brakickom
pasme Cierneho mora, a v povodi Kaspického mora (KoTTELAT, 1997) a Azov-
ského mora (Luna, 2011). Pévodné rozsirenie (Obr. 1) ma v severozapadnej ¢as-
ti Turecka v regione Marmara (GELDIAY & BaLIk, 1999). Na uzemi Slovenska
sa prvy krat objavil v Gsti Hrona do Dunaja v roku 2001 (STRANAT & ANDREJI,
2001). Obyva brehové habitaty, ustia riek, brakické a sladkovodné lagtny a ja-
zerd, vel'ké a stredne vel'ké rieky a potoky, s pies€itym alebo bahnitym dnom. Je
jedenou z najrozsirenejSich ryb nizinnych riek.. Je bentopelagicky a potamodro-
malny (t,j. migrujuci len v priestore sladkej vody) (KoTTELAT & FREYHOF, 2007).
Zivi sa roznymi druhmi bezstavovcov,
najmd mikkysmi (KorTeLaT & FREY-
HOF, 2007). Mnozstvo skonzumovane;j
potravy sa v priebehu roka lisi, pohy-
buje sa od 0,001 do 10% jeho celkovej
hmotnosti (SkazkINa et al., 1968).

« & B %0 e
Obrazok 3. Aredl rozsirenia druhu Obrazok 4. Neogobius melanostomus
Neogobius melanostomus (Kvach, 2011) (UKRAINE-FISH.NET, 2009)

Povodné rozsirenie Neogobius melanostomus (Obr. 4) zabera priestor povodia
Cierneho, Azovského a Kaspického mora (KoTTELAT & FREYHOF, 2007). Na tize-
mi Slovenska sa vyskytuje od roku 2003, kedy bol uloveny v tsti Hrona do Du-
naja (STRANAI & BITTER, 2003). V sucasnosti sa sprava z byckov najexpanzivnej-
Sie a na niektorych habitatoch litoralu patri k eudominantnym druhom (Kosco
et al., 2005). V roku 2004 bol lodami nahodne zavleceny do Severnej Ameri-
ky ako vodny balast (KorTeLaT & FREYHOF, 2007). Jeho aredl rozsirenia (Obr.
3) sa nachadza v rozsahu geografickych stradnic 60°N — 36°N, 18°E — 58°E
(Luna, 2011). Preferuje plytké, brakické vody ale vyskytuje sa tiez v sladkych
vodach (Skora et al., 1999). Hypoteticky sa mdze doCasne objavit’ v slanej mor-
skej vode, nie vSak trvalo existovat’ v rozsahu populacie (Corkum et al., 2004).
Moézeme ho néjst’ v tecucich aj stojatych vodach (GobAny, 2011). V ramci rodu
Neogobius je najpreskiimanej$im druhom, ktory je znamy svojou toleranciou
k Sirokému spektru ekologickych faktorov, agresivitou (DuBs & CorkuM, 1996),
fyziologickou toleranciou (MILLER, 2003), pred¢asnym pohlavnym dospievanim
a fenotypovou plasticitou (LavrinCikova & Kovac, 2007), schopnostou plodit’
niekol'kokrat do roka (StaMMLER & Corkum, 2005) a prenatalnou starostlivos-
tou samcov o potomstvo (SaroTa, 2004).
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Zivi sa Sirokym potravnym spektrom bezstavovcov a malymi rybami, va&si-
nou méakkysmi (KorTeLaT & FrREYHOF, 2007). CorkuM et al. (2004) tento druh
oznacuju ako molluscivora. Z pohl'adu potravnej aktivity je to nokturnalny druh
(bolo tiez zaznamenané diurnalne spravanie), potravu dokdzu vyhladat’ len ak
sa nehybe. St charakteristické vysokou zravostou, najmé bentickych organiz-
mov (Ray & Corkum, 1997). Ich po-
travné spektrum zahinia Amphipoda,
Chironomidae, Cladocera, Macrura,
Odonata, zastupcov celade kopytko-
vité (Dreissenidae), Isopoda, Ephe-
meroptera, ¢ervy, malé ryby, rybie
ikry a larvy (Corkum et al., 2004;
REDIFF, 2011).

‘v S W
) N

Obrazok 5. Areal rozsSirenia druhu Obrazok 6. Proterohrinus semiluna-
Proterohrinus semilunaris (Kvach, 2011)  ris (Spaans, 2005)

Historicky, najzdpadnejsi podvodny aredl rozsirenia P. semilunaris (Obr. 6) za-
hina povodie Dunaja, v okoli Viedne (AHNELT et al., 1998). V rieke Morava, ho
uvadza uz KoeLBEL (1874), v blizkosti ustia do Dunaja. Tato oblast’ bola na dlha
dobu jedinou lokalitou vyskytu P. semilunaris v ricke Morave (PRASEK & JURAJ-
DA, 2005). Na uzemi Slovenska (Obr. 5) bol zaznamenany na pritokoch Dunaja
— Vah, Nitra a Morava (ApAMEK et al., 2010). Sladkovodny bycko rirkonosy je
mala benticka ryba (max. 10 cm), obyvajuca lotické i lentické vody. Tento druh
najdeme na miestach s hustou vodnou vegetaciou, na strkopieskovych a kame-
nistych plazach (Barus & OLiva, 1995).

Potravné spektrum v oblasti Velkych jazier tvoria prevazne Ephemeroptera,
Trichoptera, Dipterans, Crustacea, obcas larvy ryb (French & Jupg, 2001).
V potravnom spektru Dunaja primarnu potravnu zlozku tvoria Chironomidae,
sekundarnu Ostracoda, Trichoptera, Ephemeroptera, a Copepoda (ADAMEK et
al., 2007). Vo vodnej nadrzi Nové Mlyny (povodie rieky Morava, CR) predsta-
vovali hlavnu zlozku larvy Chironomidae a Asellus aquaticus (ADAMEK et al.,
2010).

MATERIAL A METODY

Ichtyologicky prieskum sa uskutoc¢nil dna 22.5.2008 Standardnymi ichtyolo-
gickymi metodami pomocou elektrického agregatu vyrabajiiceho jednosmerny
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elektricky prad s pulzaciou 200-300 V a s prudom 0,2-0,5 A. Lokality boli pre-
lovené bez prehradenia v broditel'nych usekoch tak, aby boli pokryté vsetky do-
stupné mikrohabitaty. Lov trval v zavislosti od charakteru lokality 15 az 60 mi-
nut a dizka skamaného aseku bola od 75 az 100 m. Vzhladom k pouzitej metode
lovu boli pre jej uspesnost’ limitujuce velka hibka vody a vel’ké vrstva usadené-
ho jemného bahna. Predpokladame, ze pri love unikali najmé ryby zdrziavaji-
ce sa v hilbsich ¢astiach toku. Po vyloveni boli ryby determinované a zmerané.
Zastupcov rodu bycko (bycko piesocny — 21N, bycko Ciernousty — 46N a bycko
rurkonosy 33N) sme odobrali pre potreby stanovenia potravnej zlozky.
Ziskané jedince boli fixované 4% formaldehydom. Kazdému jedincovi bola
v laboratérnych podmienkach odmerana dizka tela, bol odvazeny a pitvou mu
bol oddeleny zaludok. Z obsahu zalidka sme sa zamerali na zooplanktonicku
zlozku potravy, ktorti sme mikroskopicky determinovali na najniz$iu moznu
taxonomicku uroven (iroven rodu, resp. druhu). Problém pri identifikacii taxo-
nov v mnohych pripadoch spdsobovalo natravenie alebo mechanické rozomletie
potravy. Okrem zooplanktonického podielu sa v zalidku nachadzal fytoplank-
tonicky, benticky, anorganicky a iny neidentifikovatelny organicky podiel. Jed-
notlivé zlozky potravy sme merali pomocou okularmikrometra s presnostou na
desatinu mm.

Hmotnost’ jedinca v suchom stave (dry weight) sme vypocitali na zaklade
vSeobecného vztahu publikovaného v ,,STANDARD OPERATING PROCEDURE FOR ZO-
OPLANKTON ANALYSIS® (2003).

In W (ug)=Ina+bInL (mm)
In W — prirodzeny logaritmus odhadovanej hmotnosti v suchom stave

In a + b — druhovo $pecifické konstanty uvedené nizsie v tabul’ke
In L (pod ¢iarou) — dekadicky logaritmus geometrického priemeru

dizok tela meranych jedincov.

Modelovy priklad vypoctu suchej hmotnosti pre druh Eurycercus lamellatus:

InW = 2.54+2.62*InL (LEMKE & BENKE, 2004)
InW = 2.54+2.62*In1,17

InW = 2.54+2.62*0,157

InW = 2.54+0,411

InW =2.951
w = 10 2951
w=2893,31 ng

Prevod hmotnosti zooplankténu v suchej forme (dry weight, ktorta sme ziskali
z nasich vypoctov) na zivli hmotnost’ (wet, resp. fresh weight ,,FW*) sme rea-
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lizovali na zaklade prace McCauLEy (1984). Pace & Orcutt (1981) vyjadrujii
pomer (suchd/ziva hmotnost’) ¢iselnou hodnotou 0,1. Pre druh E. lamellatus
sme vypocitali priemerntt hmotnost’ v suchej forme 893,31 pg. Na zaklade uve-
deného pomeru medzi suchou a zivou hmotnostou je priemerna hodnota zivej
hmotnosti jedinca druhu E. lamellatus 8933,10 ug.

t.j. Suchd h./zivd h. = 1/10

Hmotnost’ jedincov kmena Nematoda sme stanovili na zaklade vztahu, ktory
publikovali MoravEC & JUSTINE (2005). Priemerné rozmery nami zistenych je-
dincov boli 180x20 um.

W = (L*D2)/(1.6*10¢)
W = (180%202)/(1.6*109)
W =(72000)/(1600000)
W =10,045 pg

Index obsahu Zalidka (SCI — stomach content index) bol pocitany pre kazdu
rybu (jedinca) podla nasledujuceho vztahu:
hmotnost’ obsahu zaludka

% SCI = *100

celkova hmotnost’ jedinca (ryby)

Pre kazda zooplanktonicku zlozku koristi (i), sme pocitali percento mnozstva
(%Ni) a percento objemu (%V7) zo vsetkych zloziek koristi pre kazdého jedin-
ca, resp. pre kazdy druh. Nakol'ko pre vyjadrenie percenta objemu (%)7) sme
nemali dostupné tidaju ako percento objemu sme alternativne pouzili percento
zivej hmotnosti (%6 W7).

Frekvenciu vyskytu (Fi) jednotlivych zloziek koristi v celkovom mnozZstve
skiimanych zaludkov (okrem prazdnych zaludkov) sme pocitali nasledovne:

pocet zaltiidkov obsahujucich potravnt zooplanktonicku zlozku i

%F = x100

celkovy pocet zaludkov obsahujicich potravu
Index relativnej vyznamnosti (IR1i) potravnej zlozky i sme pocitali pomocou
%Fi, %Ni a %Wi.
IRIi = (%Ni + %Wi) x %Fi

IRIi v sebe koncentruje hodnotenie vyznamnosti konkrétnej potravnej zlozky
(?) z viacerych hl'adisk. Berie do tivahy percento mnozstva (%Ni) a percento ob-
jemu (%Wi), prip. hmotnosti a frekvenciu vyskytu (26F7).

Index obsahu zalidka (SCI) a index relativnej vyznamnosti (/RIi) potravnej
zlozky sme vyhodnocovali podl'a metodiky Takaat et al. (2009).
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V prostredi Statistického programu PAST — ver. 1.73 (HAMMER et al., 2001) sme
Statisticky vyhodnotili index obsahu zalidka (%SCI), zévislost’ medzi jednotli-
vymi druhmi ryb (diZka tela a hmotnost’) a skonzumovanou zooplanktonickou
potravou (druhové zlozenie, dizka tela a hmotnost).

CHARAKTERISTIKA SKUMANEJ LOKALITY

Klatovské rameno je jedno z mala zachovanych ramien Malého Dunaja, ktory
v minulosti v tejto oblasti bohato meandroval. Postupnym zanesenim vtoko-
vej Casti ramena v druhej polovici 18. storocia (Pi1suT, 2006) a jeho spevnenim
a navySenim zaciatkom 20. storocia sa rameno zmenilo z prietocného na po-
loprieto¢né spojené s hlavnym tokom iba spodnym vyustenim. V hornej ¢asti
sa po kedysi suvislom toku zachovali iba izolované mokrade. Podl'a HoLc¢ika
(2004) ma z limnologického hl'adiska rameno charakter parapotamalu az paleo-
potamalu. Jeho horny usek po ustie Klatovského kanala je zasobovany vylu¢ne
infiltraciou vod subteranneho pdvodu a vyznacuje sa vysokou priezracnostou
a nizkou teplotou vody. Ponize tstia Klatovského kanala sa nepravidelne pre-
javuje vplyv znecistenia a zvySeného mnozstva zivin. Nad Topolnikmi do ra-
mena usti kanal Gab¢ikovo-Topolniky. Vodny rezim v ramene je ovplyviiovany
rezimom Dunaja a Vahu (Vazsky Dunaj), a to najmé v obdobi vysokych po-
vodnovych prietokov, kedy vplyvom spétného vzdutia od Dunaja, cez Vazsky
Dunaj a Maly Dunaj dochadza v Klatovskom ramene k vyraznejSiemu zvyseniu
hladiny (HorLuBova, 2002). Vzhl'adom na charakter vodného rezimu je rychlost’
prudenia Vody v ramene mald, s Vynlmkou kratkych tsekov v miestach zuze-

, ; - nych profilov koryta, akymi
su mosty. V tychto miestach
prevazuje Strkovité dno, v os-
tatnych usekoch sa vplyv niz-
kej dynamiky pridenia preja-
vuje v intenzivnom zanaSani
ramena jemnymi sedimenta-
ci, prevazne organického po-
vodu. PreruSenim trvalého
¢ prietoku doslo k zniZeniu dy-
namiky prudenia, oslabeniu
transportu sedimentov v po-
zd{znom profile ramena a do-
chadza tak k jeho postupné-
mu zandS$aniu. Zmeny hydro-
ekologickych podmienok sa
. B 3 e prejavuju v zmene habitatov
Obrazok 7. Ortofotomapa lokality odlovu a celkovej strukture ichtyo-
(GooGLE EarTH, 2011) fauny. Informacie tykajace sa
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ichtyofauny tohto tizemia st limitované na niekol'’ko prac a sprav z inventari-
zacnych prieskumov (HoLc¢ik, 2004; NaGy, 1985; Nagy & BastL, 1992).

VYSLEDKY

Zooplanktén

Neogobius fluviatilis

Druh N. fluviatilis sme odlovili v pocte 21 jedincov, pricom zalidky 3 jedincov
neobsahovali ziadnu potravu. V zooplanktonickom potravnom spektre (19 po-
travnych zloziek) dominovala s najvysSou frekvenciou vyskytu perloocka Alona
affinis (7x; tj. 38,9 %), zastupcovia rodu Alona sp. sa objavovali s frekvenciou
vyskytu 47,4% (9x), rod Pleuroxus sp. s frekvenciou 52,6 % (10x). Z pohladu
celkovej skonzumovanej biomasy (37,5 mg; 7,5 mg/N) (Obr. 11) dominoval druh
Eurycercus lamellatus. U jedného jedinca sme nasli ojedinele vel’ké mnozstvo
hlistovcov (Nematoda) (31N). U tych jedincov kde sa druh E. lamellatus v po-
travnom spektre nachadzal (5x), jeho podiel vyjadreny v hmotnostnych percen-
tach vzdy prekracoval 99 % zo skonzumovanej zooplanktonickej potravy, z cel-
kovej hmotnosti obsahu ¢reva tvoril jeho podiel 20,7 %. Aj z pohladu indexu
potravnej vyznamnosti sa preukazali ako najvyznamnejSie druhy E. lamellatus
(1201,53) a A. affinis (562,21). U zastupcov rodu Pleuroxus sp. sme zistili subor-
na hodnotu /R/i 1172,2 a u rodu Alona sp. 614,1. Uvedené vysledky prezentuju
na d’alSich stranach obrazky 8 — 11 a tabul’ka 1.
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Obrazok 8. Frekvencia vyskytu (% Fi) zloziek zooplanktonickej potravy
udruhu N. fluviatilis
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Obrazok 9. Index relativnej vyznamnosti (/R/i) zloziek zooplanktonickej po-
travy u druhu N. fluviatilis
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B Acroperus harpae W _4lona affinis O.lona guadrangularis O Alonella nana
B Camptocercus rectirostris B Ceriodaphnia megops B Ceriodaphnia sp. B Copepoda
B Eurycercus lamellatus B Chydorus sphaericus O kopepodit O Nematoda
B Ostracoda B Pleuroxus aduncus B Pleuroxus denticulatus B Pleuroxus uncinatus
B Pleuroxus sp. OSC (schranka cladocera) O Simocephalus sp.

Obrazok 10. Pocetnostné zastiipenia (% Ni) zloziek zooplanktonickej potravy
u druhu N. fluviatilis
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O Acroperus harpae B 4lona affinis O Alona guadrangularis O Adlonella nana
B Camptocercus rectirostris O Ceriodaphnia megops B Ceriodaphnia sp. O Copepoda
B Eurycercus lamellatus B Chydorus sphaericus O kopepodit O Nematoda
B Ostracoda B Pleuroxus aduncus B Pleuroxus denticulatus B Pleuroxus uncinatus
O Pleuroxus sp. OSC (schrdanka cladocera) O Simocephalus sp.

Obriazok 11. Hmotnostné zastipenia (% Wi) zloziek zooplanktonickej koristi
u druhu N. fluviatilis

Tabulka 1. Zakladné ukazovatele jednotlivych zloziek zooplanktonickej po-
travy urcujuice ich vyznamnost’ z hl'adiska prijatej potravy druhu N. fluviatilis

Taxonomicks skupina FW.N" (ug) % Ni % Wi % Fi IRIi
Acroperus harpae 32,90 1.49 0,37 11,11 20,74
Alona affinis 7,80 10,45 4,01 38,89 562,21
Alona guadrangularis 5,03 2,99 0,13 16,67 51,87
Alonella nana 1,10 4.48 0,18 16,67 77,62
Camptocercus rectirostris 125,50 1,49 1,81 5,56 18,36
Ceriodaphnia megops 32,49 3,73 0,48 16,67 70,13
Ceriodaphnia sp. 32,49 2,24 1,32 11,11 39,54
Copepoda 83,30 1.49 0,10 11,11 17,72
Eurycercus lamellatus 8933,10 15,67 27,58 27,78 1201,53
Chydorus sphaericus 12,10 2,24 0,01 11,11 24,97
kopepodit 33,30 2,24 4,34 16,67 109,70
Nematoda 0,05 26,12 5,56 11,11 352,00
Ostracoda 435.80 1,49 8,66 11,11 112,84
Pleuroxus aduncus 14,80 1,49 1,61 11,11 34,48
Pleuroxus denticulatus 45,40 2,24 3,71 11,11 66,07
Pleuroxus uncinatus 36,30 6,72 12,11 27,78 522,88
Pleuroxuis sp. 36,50 5,22 11,24 33,33 548,81
SC (schranka cladocera) 3,00 7,46 12,03 38,89 758,13
Simocephalus sp. 440,60 0,75 4,74 5,56 30,49
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Neogobius melanostomus

Druh N. melanostomus sme odlovili v pocte 46 jedincov, pricom zaludky 3 jedin-
cov neobsahovali potravu. V strukture zooplanktonického potravného spektra
(20 potravnych zloziek) sme najvyssiu frekvenciu vyskytu zaznamenali u perlo-
ocky A. affinis (30x; t.j. 73,2 %), zastupcovia rodu Alona sp. sa vyskytovali s fre-
kvenciou vyskytu 81,4% (35x) a rod Pleuroxus sp. s frekvenciou 76,7 % (33x).
Z pohladu celkového poctu najdenych jedincov dominoval druh P. uncinatus
(215N; tj. 26,4 %), najvyssiu celkovll skonzumovanu biomasu sme zaznamenali
u druh E. lamellatus (43,1 mg; 1,9 mg/N). U jedincov, ktoré¢ skonzumovali druh
E. lamellatus (23x) bol jeho priemerny podiel, vyjadreny v hmotnostnych percen-
tach 97,2% zo skonzumovanej zooplanktonickej potravy. V celkovej hmotnosti
obsahu ¢reva tvoril v priemere 7,2 %. Aj z pohl'adu indexu potravnej vyznamnos-
ti sa preukazali ako najvyznamnejsie druhy E. lamellatus (3894,43) a P. uncina-
tus (2140,77). U zastupcov rodu Pleuroxus sp. sme zistili suibornt hodnotu /R1i,
2429, rodu Alona sp. 2226,7. Statisticka analyza ndm ukazala nepriamu umeru
medzi diZzkou tela ryby a indexom obsahu zaltidka (%SCI), tzn. Ze zo stipajiicou
dizkou tela N. melanostomus klesa %SCI (pri regresnom (korela¢nom) koeficien-
te krivky, r = -0,51433 a hladine vyznamnosti p<0,001). Nepriamu Gimeru sme
zistili aj medzi dizkou tela ryby a abundanciou jedincov bliZsie neuréenych dru-
hov spadajucich do rodu Alona sp. (pri regresnom koeficiente krivky, r=-0,60178
a hladine vyznamnosti p<0,01), u veslonézok (Copepoda) (r = -0,41616; p<0,1),
ako aj u druhu P. uncinatus (r = -0,50701; p<0,01). Zavislosti medzi dizkou tela
ryby a abundanciou dalsich druhov potravy sa neukazali ako signifikantné na-
kol’ko ich frekvencia vyskytu bola nizka. Uvedené vysledky prezentuju na dal-
Sich stranach obrazky 12 — 19 a tabul’ka 2.
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Obrazok 12. Frekvencia vyskytu (% Fi) zooplanktonickej koristi u druhu N.
melanostomus
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Obrazok 13. Index relativnej vyznamnosti (/R/i) zooplanktonickej potravy
u druhu N. melanostomus
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Obrazok 14. Pocetnostné zastipenia (% Ni) zloziek zooplanktonickej koristi
u druhu N. melanostomus
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Obrazok 15. Hmotnostné zastupenia (% Wi) zloZiek zooplanktonickej koristi
u druhu N. melanostomus

log (% SCI)

T T t T T T T
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log (total length)

Obrizok 16. Grafické znazornenie linearnej zavislosti medzi dizkou jedinca
N. melanostomus a %SCI

51



RaposLAv SMorAk — BRANISLAV HRABKOVSKY

log (abundance of Alona sp.)
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Obrazok 17. Grafické znazornenie linearnej zavislosti medzi dlzkou jedinca M.
melanostomus a abundanciou Alona sp.n

log (abundance of Copepoda)
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Obriazok 18. Grafické zndzornenie linearnej zavislosti medzi dizkou jedinca N.
melanostomus a abundanciou Copepoda
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log (abundance of Pleroxus uncinatus)
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log (total length)

Obrazok 19. Grafické znazornenie linearnej zavislosti medzi dlzkou jedinca M.
melanostomus a abundanciou P. uncinatus

Tabul’ka 2. Zakladné ukazovatele jednotlivych zloziek zooplanktonickej po-
travy urcujuce ich vyznamnost’ z hladiska prijatej potravy druhu N. melanos-
tomus

Taxonomick skupina FW.N" (ug) % Ni % Wi % Fi IRI
Acroperus harpae 32,90 2,07 0,66 14,63 39,92
Alona affinis 7,80 16,32 3,54 73,17 1453,56
Alona guttata 5,30 0,12 0,00 2,44 0,30
Alona quadrangularis 5,03 3,41 0,22 14,63 53,20
Alonella nana 1,10 0,12 0,00 2,44 0,30
Alona sp. 6,04 7,92 5,49 53,66 719,65
Ceriodaphnia sp. 32,49 0,24 0,88 4,88 5,48
Cladocera sp. 29,00 9,01 7,05 56,10 901,07
Copepoda 83,30 8,28 7,57 46,34 734,79
Eurycercus lamellatus 893310 13,52 55,90 56,10 3894.,43
Chydorus sphaericus 12,10 0,61 0,03 9,76 6,26
Ilyocryptus sordidus 371,50 0,12 0,00 2,44 0,30
Moina micrura 18,40 0,12 0,00 2,44 0,30
Nematoda 0,05 4,63 0,06 12,20 57,18
Ostracoda 435,80 0,37 0,15 7,32 3,79
Pleuroxus denticulatus 45,40 1,10 0,44 7,32 11,26
Pleuroxus uncinatus 36,30 25,09 10,02 60,98 2140,77
Pleuroxus aduncius 14,80 1,83 0,19 19,51 39,38
Pleuroxuis sp. 36,50 2.80 4,16 34,15 237,58
Simocephalus sp. 440,60 2,31 3,62 21,95 130,30
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Proterorhinus semilunaris

Druh P. semilunaris sme odlovili v pocte 33 jedincov, pricom zaludky 6 je-
dincov neobsahovali potravu. Najvyssiu frekvenciu vyskytu (18x, t.j. 66,7 %),
najvacsi pocet jedincov (189N, t,j. 42 %), ako aj najvacsi objem skonzumova-
nej biomasy (98,3 mg; 5,5 mg/N) v zooplanktonickom potravnom spektre (17
potravnych zloziek) sme zaznamenali u perloocky E. lamellatus. U jedincov,
ktoré skonzumovali druh E. lamellatus bol jeho priemerny podiel, vyjadreny
v hmotnostnych percentach 99,3 % zo skonzumovanej zooplanktonickej potra-
vy. V celkovej hmotnosti obsahu ¢reva tvoril v priemere 20,8 %. Aj z pohladu
indexu potravnej vyznamnosti sa preukazal ako najvyznamnejsie druhy E. la-
mellatus (7205,33). U zastupcov rodu Pleuroxus sp. sme zistili siborni hodnotu
IRIi, 1287,4. Uvedené vysledky prezentuju na d’alsich stranach obrazky 20 — 22
a tabul'ka 3.
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Obrazok 20. Frekvencia vyskytu (% Fi) zooplanktonickej potravy u druhu P.
semilunaris
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Obrazok 21. Index relativnej vyznamnosti (/R1i) zooplanktonickej potravy
u druhu P. semilunaris
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Obrazok 22. Hmotnostné zastupenia (% Wi) zooplanktonickej koristi u druhu
P. semilunaris
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Tabulka 3. Zakladné ukazovatele jednotlivych zloziek zooplanktonickej potra-
vy uréujuce ich vyznamnost’ z hl'adiska prijatej potravy druhu P. semilunaris

Taxonomicka skupina FW.N" (ug) % Ni % Wi % Fi IRIi
Acroperus harpae 32,90 2,33 4,49 25,93 176,75
Alona affinis 7,80 1,48 243 18,52 72.47
Alonella nana 1,10 1,27 0,04 22,22 29,02
Camptocercus rectirostris 125,50 0,21 0,01 3,70 0,82
Ceriodaphnia sp. 32,49 0,85 0,02 11,11 9,59
Copepoda 83,30 0,63 0,04 11,11 7,47
Eurycercus lamellatus 8933.10 41,86 66,22 66,67 7205,33
Chydorus sphaericus 12,10 1,90 436 22,22 139,28
Chydorus sp. 12,10 2,11 0,36 14,81 36,68
kopepodit 33,30 1,27 0,04 3,70 4,85
Nematoda 0,05 1,90 0,03 11,11 21,49
Ostracoda 435,80 0,42 0,03 7,41 3,32
Pleuroxus aduncus 14,80 1,48 0,01 7,41 11,06
Pleuroxus denticulatus 45,40 1,27 0,01 11,11 14,24
Pleuroxus uncinatus 36,30 11,84 2,73 48,15 701,50
Pleuroxus sp. 36,50 7,61 5,00 4444 560,59
SC (schranka cladocera) 3,00 21,56 14,17 81,48 2911,64

Makrozoobentos

Stubezne s ur¢ovanim zooplanktonickej potravnej zlozky ryb bol vyhodnoteny
aj podiel bentickej potravnej zlozky troch invaznych druhov.

Neogobius fluviatilis

Pre druh N. fluviatilis (18 bentickych potravnych zloziek) boli najcastejSou
zlozkou zoobentickej potravy larvy pakomarov ¢elade Chironomidae (Diptera)
(I9N; 90,5 % Fi). U 87,5 % jedincov boli Chironomidae najpocetnejSou zlozkou
potravy. Druhou naj€astejSou potravnou zlozkou boli zastupcovia rodu Caenis
(Ephemeroptera) (11N; 52,4% Fi). Tretou najCastejSie sa vyskytujucou zloz-
kou boli jedince z bliz$ie nedeterminovanej skupiny v ramci triedy Coleoptera.
(10N; 47,6 % Fi).

Neogobius melanostomus

V pripade druhu N. melanostomus (22 b.p.z.) mali najvyssiu frekvenciu vyskytu
v zoobentickom spektre potravy larvy ¢elade Chironomidae (39N; 84,8 % Fi).
U 67,4 % jedincov boli Chironomidae zaroven najpocetnejSou zlozkou potravy.
Druhou najcastejSou polozkou boli zastupcovia rodu Caenis (25N, 54,3 % Fi)
a treti najcastejsi vyskyt mali kukly pakomarov (14N; 30,4 % Fi).

Proterorhinus semilunaris

U druhu P. semilunaris (16 b.p.z.) sa ako najcastejSia benticka zlozka potravy
vyskytovali larvy pakomarov ¢elade Chironomidae (21N; 63,6 % Fi), ktoré boli
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u45,4% jedincov ryb najpocetnejSou zlozkou potravy. Druhou najéastejSou po-
travnou zlozkou boli zastupcovia rodu Caenis (18N; 54,5 % Fi) a tretou zastup-
covia skupiny Coleoptera (11N; 33,3 % Fi).

Diskusia

Vyznam potravnej zlozky v potravnom spektre mozno hodnotit’ na zaklade via-
cerych kritérii. Jednym z nich je diverzita potravnej Struktury. Potravné spek-
trum bycka piesocnatého na troch lokalitach v novoinvadovamon prostredi dol-
ného toku rieky Visla a jeho pritoku, rieky Bug na tizemi Pol'ska podla Gra-
BOwskEJ et al. (2009) tvorilo 22 zloziek. Vasek et al. (2011) sledovali potravné
spektrum P. semilunaris na Vranovskej prichrade leziacej na rieke Dyje pricom
tu identifikovali 10 potravnych zloziek. ApAMEK et al. (2010) zistili vo vodnej
nadrzi Nové Mlyny (povodie rieky Morava) u P. semilunaris 26 zloziek potra-
vy. Kosco et al. (2006) zistili pri vyskume potravného spektra zastupcov rodu
bycko (N. fluviaitlis, N. melanostomus, N. kessleri) v ripali Dunaja pri Sturove
tatné druhy mali pribilzne iba polovi¢ny pocet potravnych komponentov. Nase
zistenia na zooplanktonickom potravnom spektre ukazali taktiez najviac po-
travnych zloziek u bycka Ciernousteho (20) aj ked’ ostatné dva druhy poctom
potravnych zloziek vel'mi nezaostavali (b. rurkonosy — 17 a b. pieso¢ny — 19 po-
travnych zloziek). Najviac potravnych zloziek bentického podielu (22) sme zis-
tili na nami skimanych jedincoch druhu N. melanostomus. U druhu N. fluviatils
sme zistili 18 a v pripade P. semilunaris 16 zloziek bentickej potravy.

Takto Siroké potravné spektrum naznacuje vysoku Zravost’ a nizke naroky pri
vybere zdroja potravy ¢o mu dava vyhodu v konkuren¢nom boji a umoznuje
travnému spektrum druhu N. melanostomus, ako jednému z dolezitych faktorov
pri presadeni sa v prostredi mézeme tiez pripisat’ vyskyt v najSirSom aredly in-
vazneho rozsirenia v porovnani s druhmi N. fluviatils a P. semilunari.

Podr’a Jupk et al. (1992) u zastupcov Gobiidae v skupine zooplanktonickej po-
travy prevladdaju vel'ké perloocky rodu Eurycercus sp. Z hladiska mnoZzstva
skonzumovanej biomasy sme zistili najva¢si vyznam u druhu E. lamellatus
u vsetkych troch druhov ryb (P. semilunaris 66,2 %; N. melanostomus 55,9 %;
N. fluviatils 27,6 %) . U druhu P. semilunaris mal E. lamellatus aj najvyssiu
frekvenciu vyskytu (66,7 %). Na zaklade indexu relativnej vyznamnosti (/R1i),
ktory vyjadruje vyznamnost' potravnej zlozky i, sucasne z pohl'adu troch kri-
térii (poctu, hmotnosti a frekvencie vyskytu potravnej zlozky) sme najvyssiu
vyznamnost' zaznamenali u druhu E. lamellatus v pripade vsetkych sledova-
nych druhov byckov (P. semilunaris 7250,3; N. melanostomus 3894,4; N. fluvia-
tils 1201,5). E. lamellatus bol vyznamny aj z pohl'adu celkového poctu najde-
nych jedincov (% Ni) urcitej zlozky potravného spektra. U druhu P. semiluna-
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ris dominovali jedince druhu E. lamellatus, ktoré tvorili 41,9% zo vsetkych
najdenych jedincov zooplanktonickej potravnej zlozky. U druhu N. fluviatilis
boli tiez najcastejSou potravnou zlozkou s 15,7 %-nym vyskytom (ak neratame
26,1 % podiel vyskytu hlisovcov (Nematoda), ked’ u jedného jedinca sme nasli
ich vel'’ké mnozstvo (31N). Nieje vsak jasné ¢i tu tvorili potravnu zlozku alebo
predstavuju skor paraziticky podiel v traviacom trakte ryby). E. lamellatus bol
vyznamny z pohladu celkového vyskytu jedincov zooplanktonickej potravnej
zlozky aj pre druh N. melanostomus (13,5 % Ni). U druhu P. semilunaris VASEK
et al. (2011) uvadzaju ako najvyznamnejsiu potravnu zlozku Copepoda (okrem
dospelcov aj kopepodity) v pocetnostnom (90,1 % Ni) ako aj v hmotnostnom
vyjadreni (90,3 % Wi). Vyznamné boli tiez velké perloocky Leptodora kindtii
(59,5% Wi), Daphnia sp. (25,1 % Ni; 9,9 % Wi). ADAMEK et al. (2010) zistili vy-
skyt velkych perloo¢iek Daphnia sp. na urovni % Fi =7,7%.

Hmotnostny podiel zooplanktonickej zlozky potravy z celkovej hmotnosti ob-
sahu zaludka u nami sledovanych jedincov tvoril u P. semilunaris 12,1 %; u N.
Auviatilis 2,1% a u N. melanostomus 3 %. Potravné spektrum bycka ¢iernous-
teho sledovali SHEMONAEV & KIRILENKO (2009), ktori u neho zistili podiel zoo-
plankténu na celkovom potravnom spektra na trovni 0.4 %. RaBy et al. (2010)
zistili u N. melanostomus podiel zooplanktonu z celkového naplnenia obsahu
zaltidka v zavislosti od dizkovych kategérii ryb 0,1 — 0,4 % a VaSEk et al. (2011)
u P. semilunaris az 82 % (u niektorych jedincov az 100 %, ¢o je v tomto pripade
pravdepodobne dosledkom potravnej analyzy len na troch tu odlovenych jedin-
coch P. semilunaris). ADAMEK et al. (2010) zistili u bycka rurkonosého podiel zo-
oplanktonickej potravy na celej hmotnosti potravy na tirovni 8,6 %. Na zéklade
tychto vysledkov mézeme konstatovat, Zze hmotnostny podiel zooplanktonickej
zlozky potravy u druhu P. semilunaris je vyssi (> 10% Wi) ako u druhov N.
Auviatilis a N. melanostomus ( <3 % Wi).

Viacsi podiel mensej, zooplanktonickej zlozky potravy u druhu P. semilunaris
moze byt spojeny s celkovo mensimi rozmermi tela tohto druhu (priemerna
dizka analyzovanych jedincov: P. semilunaris — 44,3 mm; N. melanostomus —
58,9mm; N. fluviaitlis — 59,5 mm). Z rastom priemernej dizky sledovanych dru-
hov bycka klesa vyznam vel'kého zooplanktonu.

U druhu N. melanostomus sme najvacsiu frekvenciu vyskytu v zooplanktonic-
kom potravnom spektre zaznamenali u malych druhov perloociek Alona affinis
(73,2 % Fi) a Pleuroxus uncinatus (61 % Fi) priCom sa potvrdila nepriama line-
arna zavislost medzi dizkou jedinca N. melanostomus a abundanciou Alona sp.,
medzi dizkou jedinca N. melanostomus a abundanciou Pleuroxus sp., a medzi
dizkou jedinca N. melanostomus a abundanciou veslonozok. Veslondzky tu boli
reprezentované malymi jedincami na hranici medzi $tddiom kopepodit a do-
spelcom.

Tato signifikantna Statistickd zavislost’ potvrdzuje predpoklad, Ze s rastom diz-
ky tela, pravdepodobne aj s rastom vel'’kosti st a vekom sa pocetnost’ malych
druhov, t.j. mensich potravnych zloziek znizuje. Kosco et al. (2006) uvadzaji,
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ze velkostna Struktura jednotlivych potravnych zloziek bycka je ovplyvnena
vel’kostou hlavy a ust. Podobna nepriama zavislost’ bola zistena aj medzi diz-
kou jedinca N. melanostomus a %SCI. To znamena, Ze s rastom dizky jedinca sa
znizuje pomer hmotnosti obsahu zaltidka k celkovej hmotnosti ryby. Na zaklade
toho mézeme konstatovat, ze Zravost' ryby sa s rastom a dospievanim znizuje.
SHEMONAEV & KIRILENKO (2009) sledovali potravné spektrum bycka ¢iernous-
teho. Zooplanktén u tohto druhu tvoril z celkového potravného spektra 0.4 %
(% Wi) a 5.9% (% Fi), pricom bol reprezentovany najmé rozmerovo velky-
mi kategériami rodov Daphnia sp. a Cyclops (C. vicinus) a radmi Calanoida
a Harpacticoida. Potravné spektrum bycka pieso¢natého z pohladu zooplankto-
nického podielu v potravnom spektre zistili GRABowska et al. (2009) najvyssie
u skupin Cladocera (4,7% Ni) a Copepoda (4,1 % Ni). Podl'a vysledkov Kosca
et al. (2006) sa u N. melanostomus zastupcovia veslondzok vyskytovali s frek-
venciou 50%, a u N. fluviatilis 38%. Aj u nas sa potvrdila vyssia frekvencia
vyskytu veslonézok u N. melanostomus (46,3 % Fi) v porovnani s N. fluviatilis
(11,1 % Fi).

Na zaklade uvedeného ako aj v naSom vyskume zisteného vyskytu zastup-
cov skupiny Copepoda a vel'kych perloociek z rodu Simocephalus sp. a druhu
Camptocercus rectirostris, ale najmé velmi vyznamného druhu E. lamellatus
modzeme konstatovat, ze u druhov ¢elade Gobiidae, tvori v zooplanktonickom
potravnom spektre najvyznamnejsiu zlozku vel’ky zooplankton.

Gobiidae predstavuju prevazne bentickych konzumentov (Jupk et al., 1992), ich
hlavnu potravnu zlozku tvoria koérovee a mékkyse. Polychaeta, malé ryby, ikry,
ako aj larvy pakomarov (MILLER, 1986). Pakomare boli najcastejSou zlozkou
v potrave bycka piesocného (77 % Fi) (Koico et al., 2006). Pakomare boli vy-
znamné aj u nasich jedincov. U vSetkych nami sledovanych druhoch byckov
sme zistili najvyssiu frekvenciu vyskytu bentickej potravnej zlozky u pakoma-
rov, ¢elad” Chironomidae (Diptera) (N. fluviatilis; 90,5%; N. melanostomus,
84,8 %; P. semilunaris; 63,6 %). GRaBowska et al. (2009) zistili v potravnom
spektre bycka piesoc¢natého, ze relativna abundancia (% Ni) lariev Chironomi-
dae (ktoré boli jednoznacne najpocetnejSou potravnou zlozkou) sa na lokalitach
v smere proti toku zvysovala (66,6 % — 68,7 % — 89,9 %). Druht najvyssiu re-
lativnu pocetnost’ zistili u lariev Trichoptera (8,6 %). SHEMONAEV & KIRILENKO
(2009) zistovali pri potravnej analyze bycka ciernousteho aj skladbu potravnej
ponuky, v ktorej s vysokou hustotou dominovali volne zZijuice Nematoda. Vy-
znamn¢é boli tiez Gastropoda, Amphipoda, podenky (rod Caenis) a Chirono-
midae. V potravnom spektre N. melanostomus zistili najvyssiu vyznamnost’
u skupiny Mollusca, rod Dreissena (89,5 % Wi, 75,9 % Fi). Pricom dominovali
jedince s vel'kostou 6-8 mm. Mensi vyznam mali Amphipoda (5,9 % Wi; 25,8 %
Fi), Chironomidae (1,5% Wi). RaBy et al. (2010) na rieke Trent, severne od ja-
zera Ontario zistili na zaklade potravnej analyzy, ze u malych jedincov N. me-
lanostomus (< 60 mm) boli hlavnou potravnou zlozkou Chironomidae (> 50%
Wi) (Dreissenidae tvorili < 10 % Wi), u vel’kych jedincov (> 89 mm) boli naopak
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hlavnou potravnou zlozkou Dreissenidae (> 50 % Wi) (Chironomidae tvorili <
10% Wi). Zistili teda, Ze s rastom ryby, pomer mnozstva Dreissenidae v potra-
ve rastie, a pomer Chironomidae klesa. Signifikantna zavislost medzi dizkou
tela a podielom zooplankténu v potrave nepotvrdili. Kocovsky et al. (2011) sku-
mali potravné spektrum invazneho druhu P. semilunaris v jazere Erie. Ako naj-
dolezitejsiu potravnu zlozku vyjadrent v hmotnostnych percentach zistili larvy
Chironomidae (57 %). Mensi vyznam mala nedefinovana zlozka (17 %), Amphi-
poda (Gammarus — 14 %) a kukly Chironomidae (6 %). Zvysny podiel, kde pat-
ria aj zastupcovia zooplanktonu zahrnuli pod pomenovanie ,,zmieSané zlozka*
(Trichoptera, Coleoptera, Hydracarina, Odonata, Bosmina — 6 %). ADAMEK et
al. (2010) zistili ako hlavnu potravnu zlozku u P. semilunaris larvy Chironomi-
dae (40,2 % Wi; 73,8 % Fi). Vyznamné boli tiez Amphipoda — Asellus aquaticus
(27,6 % Wi; 26,5 % Fi).
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ABSTRACT

Redevelopment and remediation methods are used for reducing the risk of the environmental
loads or their complete removal. Using the appropriate technique in contaminated areas
can lead to time-efficient and financially inexpensive methods, which are able to reduce
or absolutely remove harmful substances from the environment. According to the actual
ecological trends, methods which minimally disturb landscape sphere are preferred. The
paper includes knowledge about the biological and physico-chemical redevelopment
techniques which are divided to in situ (directly in the area of contamination) and ex situ (out
of contaminated area) methods. Modern and revolutionary solutions of soil redevelopment
were tested in laboratory conditions and nowadays are used in real conditions.
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Uvob

Priemyselna vyroba, tvorba odpadu, produkcia Skodlivych a kontaminujucich
latok predstavuji hlavné zdroje znecistenia zivotného prostredia. Vel'’ké mnoz-
stvo sanac¢nych a rekultivacnych metdd poskytuje prilezitost’ oSetrit’ takto zne-
hodnotené oblasti a znizit' obsah rizikovych latok na akceptovatelnu troven.
Neustale sa vyvijajuce moderné trendy prinasaju ekologické metddy, ktoré maju
minimalny dopad na charakter krajiny a st navyse ekonomicky vyhodné. Vy-
uzivanie sana¢nych technik ma v poslednych desatroc¢iach vel'ky vyznam. Lo-
kality postihnuté priemyselnou vyrobou, byvalym alebo sti¢asnym tazobnym
priemyslom a intenzivnym polnohospodarstvom sa dostavaju na zoznam tych
miest, na ktoré je potrebné jednotlivé sana¢né techniky aplikovat. Kombinaciou
sanacnych technik sa zvysuje efektivita prace, pretoze vo viacerych pripadoch
je vyuzitie iba jednej sanaénej techniky neucinné. Praca podava prehl'ad a cha-
rakteristiku sanaénych a remedia¢nych metod, ktoré sa v suc¢asnosti vyuzivaju
za Ucelom odstranenia rizikovych prvkov predovsetkym z podneho prostredia.
Sanac¢né a remediacné metody poskytuji dostupné moznosti odstranenia ale-
bo aspori ¢iastocného oSetrenia lokalit znecistenych toxickymi latkami. Vdaka
tymto metddam sa kontaminované lokality opédtovne stavaji menej Skodlivymi
pre zivé organizmy a zdravotne nezdvadnymi pre ¢loveka.

1 Katedra ekoldgie, Fakulta humanitnych a prirodnych vied, Presovskad univerzita,
ul. 17. novembra ¢. 1, 081 16 Presov, e-mail: janacek.jozeflwgmail.com
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SANACNE POSTUPY

Dostupné metody, ktoré sa vyuzivaji pri sanacii sa na zaklade miesta realizacie
rozdel'uju na metddy in situ, ktoré sa vykonavaju priamo na mieste kontamina-
cie a metody ex situ, vykonavané mimo miesta kontaminacie. V zavislosti od
nasledujiceho procesu sa delia na metddy biologické, fyzikalne, chemické a te-
pelné (PaveL & GavriLgscu, 2008). Ex situ metody v sebe zahriiuju proces vy-
tazenia a premiestnenia kontaminovanej zeminy na inu lokalitu. Pri in situ me-
todach sa jednotlivé sana¢né postupy aplikuju priamo na mieste, a preto je dana
technika ekonomicky vyhodnejsia (CERNANSKY, 2009). K sanaénym metodam in
situ zarad’'ujeme prirodzent atenudciu, biologické metddy, ktoré zahrnaji bioe-
xtrakciu, biosanaciu, fytosanaciu, obrabanie a fyzikalno-chemické metody, ku
ktorym patri oxidacia, elektrokineticka sanacia, vakuova ektrakcia, pranie, ae-
racia — airsparging, odparovanie, solidifikacia, virtifikacia, prekrytie, podzem-
né tesniace steny a metoda Lasagna (FrankovskA a kol., 2010). Biologické sa-
naéné metddy vyuzivaji pdsobenie mikroorganizmov ako organickej zlozky
pri zniZzovani kontaminacie, zatial’ Co fyzikalno — chemické metody vyuzivaja
k sanacii rézne anorganické latky, ktoré su potrebné pre realizaciu (CERNANSKY,
2009). K sanaénym metdédam ex situ zarad’'ujeme biologické metddy, ku ktorym
patri kompostovanie, obrabanie, bioimobilizécia a biostabilizacia a bioreaktor
(suspenzna biosandcia). Fyzikalno-chemické metddy zahfnaju chemickt oxida-
ciu a redukciu, chemicku extrakciu, fyzikalno-mechanicku separaciu, dehalo-
gendciu, solidifikaciu a stabilizaciu, vymyvanie/pranie, spalovanie a iné (FRAN-
KOVSKA a kol., 2010).

REMEDIACNE POSTUPY

Remediacia predstavuje postupy a technoldgie, ktoré sa vyuzivaji na odstrano-
vanie Skodlivych latok biologického alebo antropogénneho povodu z réznych
typov prirodného prostredia. Sana¢né metody st vo vSeobecnosti klasifiko-
vané na zaklade druhu znecisteného prostredia (poda, voda, vzduch), miesta
realizacie sana¢nych metod vzhl'adom k znecCistenej lokalite (in situ, ex situ)
a mechanizmov sanacnych metod (biologické, chemické, fyzikalne). Na vyber
spravneho postupu ma vel’ky vplyv prirodné (geologické) prostredie, charakter
a rozsah znecistenia, financné prostriedky, terén a poloha (znecistenie prostre-
dia pri antropogénnych prvkoch, chranenych tizemiach a in¢). Z geologického
hl'adiska ma rozhodujuci vplyv zlozenie podneho profilu, zrnitost, obsah humu-
sovych a ilovych latok, priepustnost, rozpukanie materialu, zvetravanie, vyska
hladiny podzemnej vody a iné (FRaNKOvsKA a kol., 2010). Vo vSeobecnosti sa
metddy v zavislosti od pouzitych technologii delia na fyzikalne, chemické, bio-
logické a termalne postupy. Medzi fyzikalne remedia¢né postupy patri odstra-
novanie a koncentrovanie $kodlivin z pod a ich nasledné ulozenie (skladkova-
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nie). Do skupiny chemickych postupov sa zarad’uju metody fixacie, likvidacie
a neutralizacie Skodlivych zlucenin v pdde a tiez Cistenie a Gprava odpadovej
vody a Uprava plynnych emisii. Biologické postupy zahriiujii procesy reme-
diacie, teda bioremediacie. Z termalnych postupov sa pri remediacii vyuziva
destrukcia spalovanim, alebo splyfiovanim kontaminantov (CERNANSKY, 2009).
Uvedené techniky mézu byt navzdjom vhodne kombinovatel'né, aby sa zvysila
ich efektivita. Cielom tychto metdd je vytvorit’ také podmienky, aby sa znizo-
vali toxické latky na menej toxické, teda ekologicky prijatelnejSie pre krajinné
prostredie (LUPTAKOVA & PRASCAKOVA, 2005).

FYTOREMEDIACIA

Fytoremediacia je sana¢na metoda, ktora vyuziva rastliny a ich korefiovy sys-
tém na akumulaciu a fixaciu znecistujucich latok, ktoré sa nachadzaji v po-
vrchovych a podpovrchovych vrstvach pddy, vode a dokonca aj vo vzduchu.
Rastliny absorbuju znecistujice latky z prirodného prostredia a nasledne ich
akumulujt vo svojich pletivach. Dolezitym kritériom na spravne fungovanie fy-
toremediacie je dostupnost’ toxickych latok v pdde, rozpustnost’ danej latky, typ
pody a dizka kontaminacie (Kapukova a kol., 2006). Metoda bola vyvinuta ako
nahrada za sanané metody, pri ktorych sa vytazend pdda musela skladovat.
K vodnym rastlindm, ktoré st schopné akumulovat’ toxické latky, patria druhy
Lemna minor, Eichhornia crassipes, Hydrocotyle umbellata a 1. (FRANKOVSKA
a kol., 2010).

Znecistenie prostredia tazkymi kovmi, predstavuje zavazny problém najmi
v aredloch tazobného a spracovatel'ského priemyslu. Za Gcelom ich odstranenia
sa z pomedzi fytoremediacnych technik osvedcila metoda fytoextrakcie a fy-
tostabilizacie. Pri fytoextrakcii sa akumuluji polutanty z pddy pomocou ko-
renového systému a zhromazd'uju sa v nadzemnej biomase. Len malokedy sa
akumulujt aj v korenovom systéme rastliny. Podl'a stupiia znecistenia je mozné
tato metodu aplikovat’ viackrat. Nasledne sa nadzemna cast’ biomasy spracu-
je chemicky, biologicky, alebo tepelne Pri procese fytostabilizacie dochadza
k akumulacii a fixacii prevazne tazko extrahovatelnych polutantov, napr. olova
z podneho prostredia. Za Gcelom efektivnejSicho a kvalitnejSieho procesu fy-
toremediacie je mozné tieto dve metddy kombinovat’ (DErcovA a kol., 2005).
Utinnost kazdej metody zavisi predovietkym od mnozstva nadzemnej biomasy
a rychlosti akumulacie Skodlivin (BapaLikovaA a kol., 2009). Nie vsetky rastlin-
né druhy su odolné voci obsahu tazkych kovov v prostredi. Tie rastliny (vod-
né ¢i suchozemské), ktoré maju schopnost’ akumulovat’ znecistené latky rozde-
l'ujeme na korenové akumulatory a hyperakumulatory. Korenové akumulatory
su rastliny, ktoré st schopné akumulovat’ tazké kovy v podzemnych organoch
a zabranuju ich prechodu do nadzemnych ¢asti rastliny. Patria tu Typha latifolia
alebo Phragmites australis. Hyperakumulatory st rastliny, ktoré st schopné vo
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svojich nadzemnych castiach akumulovat’ také mnozstvo kovu, ktoré prevysu-
je jeho obsah v pode alebo v rastlinach, ktoré tejto akumulacie nie st schopné.
Medzi hyperakumulatory paria jednoro¢né rastliny, kry a stromy. Ich vyskyt
je rozsireny na vSetkych kontinentoch a v rdéznych klimatickych pasmach, ale
je obmedzeny len na urcity typ pddy. Mozu sa oznacovat’ ako fytoindikatory
prostredia, pretoze sa vyskytuju na miestach s ur¢itym obsahom tazkych ko-
vov, alebo oblastiach s antropogénnym znecistenim (FrRankovska a kol., 2010).
FarkaSova (2008) definuje hyperakumulétory ako druhy schopné zhromazdo-
vat’ 100 — nasobne viac tazkych kovov ako ostatné rastliny. Taktiez su schopné
akumulovat’ vysoky obsah esencialnych prvkov. V sucasnosti skupinu hypera-
kumulatorov tvori priblizne 400 druhov rastlin z viac ako 45 Gel'adi. CERNANSKY
(2009) zarad’uje k hyperakumulatorom nasledujice rastliny: Brassica juncea,
Pteris vittata, Helianthus annuus. Dalsimi rastlinami, ktoré sa vyuzivaju pri fy-
toremedia¢nych metddach st Secale cereale, Carthamus tinctorius, Malva ver-
ticillata, Melilotus alba, Trigonella foenum- graecum (BApALiKOVA a kol., 2009).
Vyuzitie fytoremediacnych metdd sa vztahuje len na urcitu ¢ast’ pddneho
profilu, ktora je limitovana diZkou korefiovej siistavy, zvy&ajne neprevysujice;
5 metrov (Frankovska a kol., 2010). Rastlinné druhy vyuzivané pri sanacnych
metddach, nie st schopné vylucovat’ latky v podobe exkrementov, ale akumuluju
Skodliviny do vakuol, bunkovej steny a cytoplazmy. Rastlinné druhy idedlne
pre proces fytoremediacie by mali mat’ dostato¢nti rychlost’ rastu, tvorit’ velké
mnozstvo biomasy (idedlne viac ako 3 tony biomasy na 40 aroch za rok), byt
vybavené hlbokym korenovym systémom, dobre zberatelnou nadzemnou
cast'ou a vysokou schopnostou akumulacie (Kapukova a kol., 2006).

BIOREMEDIACIA

V sucasnosti je bioremedidcia vyuzivana pri ¢isteni kontaminovanych pdd po-
mocou mikroorganizmov, ktoré st schopné tieto Skodlivé latky metabolizovat’.
Mikroorganizmy sa podielaju na rozkladani organickych latok, ktoré neskor
vyuzivaju ako zdroj uhlika. (FarRka3ovA, 2008). Technika bioremediacie je po-
vazovana za najmenej invazivnu metodu, pretoze je zaloZzena na prirodzenych
procesoch obnovy pddy a zaroven je tato metodda aj financne nenaro¢na. Dole-
zitym faktorom pri procese bioremediacie je zavedenie a udrzanie podmienok,
pri ktorych su mikroorganizmy schopné odburavat’ uhlovodikové retazce. Ole-
jové uhlovodiky st viazané na pddne zrnd v dosledku ¢oho zhorsuju schop-
nost’ mikroorganizmom napadat’ ich a degradovat’ (MESSINGEROVA a kol., 2012).
Hlavnym zdrojom mikroorganizmov vyuZzivanych pri bioremedia¢nych postu-
pov je Ziva alebo mftva biomasa. Ziva biomasa vyuziva organizmy na procesy
degradacie, alebo transformacie. Vysledkom tychto procesov je vznik jedno-
duchych organickych, alebo anorganickych latok (oxid uhlicity, voda, vodik,
amoniak a i.), ktoré vznikli premenou zlozitejsich latok na jednoduchsie. Proces
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biotransformacie nezahfiia premenu zlozitejsSich latok na jednoduché, ako je to
pri degradacii, ale zmenu mobility, toxicity alebo prechod latky z jednej che-
mickej formy do druhej. Mftva biomasa je zasa dobrym sorpénym materialom.
Zriedkavo sa vyuzivaju Cisté latky, napr. chitin a celuloza, ktoré boli extrahova-
né z biomaterialu (CERNANSKY, 2009). Mikroorganizmy vyuzivané pri metédach
bioremediacie s aerobne, anaerdbne a fakultativne anaerobne baktérie, najma
z rodu Pseudomonas, Flavobacterium, Micrococcus, Bacillus a 1. (CERNANSKY,
2009). Kvasinky vyuzivané pri bioremedia¢nych postupoch stt z rodu Candida,
druhu Saccharomyces cerevisiae a druhy rodov Aspergillus, Mucor, Tricho-
derma, Penicillium a i. Tieto baktérie a huby su ¢astym zdrojom priemyselného
odpadu, pretoze sa vyuzivaju pri vyrobe roznych rastovych latok, antibiotik or-
ganickych kyselin a inych (CERNANSKY, 2009).

MODERNE SANACNE TECHNOLOGIE

Vyuzitie modernych technoldgii pri sandacii prostredia ma ¢oraz vacsi vyznam.
V laboratoérnych podmienkach sa neustale testuju také metody, ktorych Géinok
by prekonal doterajsie vysledky a ich dopad na zivotné prostredie bol mini-
malny. Hlavnou tlohou je teda navrhnlt’ také rieSenia, ktoré by sa uplatnili za
uc¢elom maximalneho mozného odstranenia polutantov z prostredia. Napriek
tomu, nie vSetky moderné technologie su ekonomicky alebo ekologicky vyhod-
né. K modernym pristupom, ktoré su vyuzivané pri pol'nohospodarskom upra-
vovani pddy patri vyuZitie tzv. zeolitu. Predstavuje hydratovany hlinitokremi-
¢itan vodika, vapnika a draslika, a jeho prirodné forma sa nazyva klinoptilolit
(Obrazok 1). Vyhodou je jeho dostupnost’ a schopnost’ upravovat’ a eliminovat’
radionuklidy, ktoré su zvycajne obsiahnuté¢ v odpadovej vode, pochadzajucej
z jadrovej elektrarne, alebo aménne iony. Jeho krystalicka Struktura vytvara
dutiny a kandliky v rozmedzi 0,3 az 1,2 nm, ¢o je dostato¢ne vel'ky priestor na
to, aby do nich mohli vniknat molekuly znecistujucich latok. Synteticky zeolit
ma v porovnani s prirodnym 10 — nasobne vyssiu schopnost’ sorbovat’ znecis-
teny material. V testoch sa potvrdilo, Ze zeolit ma vysoka schopnost’ sorbcie
v kationoch kovov v poradi med’ — nikel — chrom. Ak je zeolit nasorbovany je
ho mozné vdaka jeho vlastnostiam vyuzit’ v keramike ako prisadu do cementu,
pretoze jeho vlastnosti zabranuju vylihovaniu $kodlivého materialu. V labora-
tornych testoch sa preukazalo, ze fyzikalne vlastnosti pre dany material nepla-
tia, pretoze pod uréitym tlakom sa objem zeolitu zvacsuje. Klinoptilolit sa na
Slovensku tazi vo viacerych oblastiach, napr. Bystré, Nizny Hrabovec, Kuc¢in.
V Niznom Hrabovci boli prevadzané aj pokusné sanacné testy. Zeolit sa taktiez
vyuziva pri hydroponickom pestovani rastlin a ma vel'ké uplatnenie pri vysku-
me vesmiru (KoriNeEkova & HavLik, 2006).
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Obrazok 1. Klinoptilolit (zdroj: http:/medial webgarden.name/images/me-
dial:50fdcf3f87b69.jpg/klinoptilolit%20Skotnice.JPG)

Do popredia sa v Coraz vicSej miere dostavaju tzv. nanotechnologie, ktoré
umoziuji vedcom vytvorit’ materialy s unikatnymi vlastnostami. Prave z tohto
dovodu sa nanotechnoldgie radia medzi moderné pristupy v rieSeni problemati-
ky environmentalnych zatazi. Nanometer predstavuje jednu miliardtinu metra,
¢o je porovnatelné s jednou desattisicinou hrubky l'udského vlasu. K vlastnos-
tiam nanomateridlov mézeme radit’ dobrti vodivost’ tepla a elektrického prudu,
zvySovanie alebo znizovanie pruznosti materialu, alebo zvySovanie chemicke;j
reaktivity. Vdaka tymto nanotechnologickym vlastnostiam, moézeme vytvorit’
lepsie a odolnejSie materialy. Nanotechnoldgia v environmentalnej problemati-
ke nachadza uplatnenie pri monitorovani, prevencii znecistenia a sanacii. Vy-
uzitim nanofiltracnych metdd sa uspesne a efektivne odstraiiuju kontaminova-
né latky z pody, vody a vzduchu. Nanomateridly mozu byt vel'mi reaktivne
vzhl'adom na svoj pomer vel'kého povrchu; objemu a pritomnosti viacerych re-
akénych miest (Obrazok 2). Tieto vlastnosti vedu k zvySeniu kontaktu s konta-
minantom a rychlemu znizeniu kontaminacie. Vd’aka ich malej vel'’kosti mézu
prestupit’ do najmensich Casti pody, kde zostavaju suspendované v podzemnych
vodach. V stcasnosti sa pri sanacii zivotného prostredia vyuzivaji nanocasti-
ce elementarneho Zeleza (nZ V1), pretoze sa spravaju ako silné redukéné ¢inid-
lo. Moderné techniky vyuzivaja pri sanacii okrem nanocastic zeleza aj feritin,
TiO,, ALO,, CaO, MgO a i. Vyuzitelnost' tejto metddy sa najviac prejavuje
pri odstraneni chlorovanych uhlovodikov. Prvykrat bola metoda aplikovana v r.
2000 v USA. Vyuzitie na Slovensku a Ceskej republike zatial’ prebicha len v la-
boratornych podmienkach, ale pilotné projekty boli realizované na lokalite Roz-
mital pod Tfemsinem, Kufivody, a v PieStanoch (Novakova a kol., 2009, FRAN-
KOVsKA a kol., 2010, Era 2012).
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Obrazok 2. Nanodrot, v pozadi l'udsky vlas (Zdroj: Mazur group, 2008)

Keratin predstavuje doleziti zivinu pre 'udsky organizmus. Je tiez sucastou
telesnej Struktury aj v sucasnosti sa casto vyuziva ako sucast’ kozmetickych
pripravkov. Vzhl'adom k tomu, Ze méa dobre sorpcné vlastnosti sa keratinové
vlakna daju pouzit’ na odstranovanie tazkych kovov z prostredia. Zdrojom ke-
ratinu a proteinu je napr. kuracie perie, ktoré bolo na tento ucel pouzité (Gupta
a kol., 2012) (Obrazok 3). Alkalické ultrazvukové oSetrenie keratinového vlak-
na viedlo k niekol’konasobnému zvyseniu adsorpcie kovov. Laboratorne testy
preukazali, ze keratinové vlakna je mozné vyuzit' vo viacerych cykloch Cistenia
(Kar & Misra, 2004). Kuracie pero ma vysoky obsah proteinov a spalovat’ ho
v $pecialnych peciach je ekonomicky nevyhodné. Pri 50 tisicoch kusov hydiny
je mozné vyprodukovat’ az 2-3 tony peria denne. Keratin v pere obsahuje vy-
soky obsah aminokyselin ako alanin, glycin, serin, valin, cystein a nizsi obsah
tryprofany, lysinu a methioninu. Prvym krokom je rozpustenie peria pomocou
redukénych ¢inidiel a odobranie proteinu z chemikalie. Ako redukéné €inidlo sa
vyuziva kyanid draselny, kyselina tioglykolova a sulfid sodny. Nasledne sa po
rozpusteni peria pridava siran aménny, ktory vyzraza proteiny. Adsorbcia pro-
teinu je priamo iimerna jeho koncentracii. Vyuzitie kuracicho peria ako zdroja
prirodného keratinu sa ukéazalo ako efektivnha moderna metoéda. Keratin je teda
v sucasnosti vdaka svojim vysokym adsorpénym vlastnostiam jednou z mo-
dernych alternativ, ktoré sa vyuzivaju pri sana¢nych postupoch (Gupta a kol.,
2012).
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Obrazok 3. Kolagénové vlakna pripojené na uhlic¢itan vapenaty tvoriaci skru-
pinu vajca (Zdroj: Bio 554/754 Ornithology)

Z.AVER

Hlavnou tilohou sanac¢nych a remediacnych technik je maximalne mozné od-
stranenie, alebo aspon zniZenie obsahu znecistujticich latok v zlozkach prostre-
dia na akceptovatel'nu tiroven. Vyber spravnej metody, alebo ich vhodna kom-
binacia je dolezitym krokom, ktory si vyzaduje dostatoéné vedomosti o danej
problematike. Zakladnou ulohou je vybrat’ také metody, ktoré maju minimalny
dopad na krajinnu sféru a st navyse ekonomicky vyhodné. Casto vyuZivana je
metoda fytoremediacie, ktora vyuziva tela rastlin schopné absorbovat’ kontami-
nanty z pddneho prostredia. Metddu je mozné aplikovat’ na skoro vSetkych ve-
getac¢nych stupnoch, pricom je obmedzena len korenovym systémom, ktory za-
sahuje len do ur¢itej hibky podneho profilu. Ekologicky a ekonomicky vyhodny
je aj proces bioremediacie zalozeny na vyuzivani mikroorganizmov schopnych
metabolizovat’ Skodlivé latky. Vyhodné z hl'adiska aplikacie su in situ metody,
pri ktorych nie je potrebné vytazit' znehodnotent pddu ale aplikuji sa pria-
mo na poskodenom mieste. Nie vSetky typy kontaminovanych lokalit je mozné
takto sanac¢ne oSetrit’. V tomto pripade sa vyuzivaju metddy ex situ, ktoré si na-
priek vysokym finanénym nakladom stéle vo vel'kej miere vyuzivané. Napriek
existencii pocetnych sana¢nych metod sa neustale pracuje na vyvoji modernych
technoldgii, ktoré by mali predstavovat’ prelomové riesenia v odstranovani zne-
¢istujucich latok z prostredia. V laboratérnych podmienkach vedci pracuju na
metddach, ktoré by priniesli vyborné vysledky pri zanedbatenom dopade na
zivotné prostredie.
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ABSTRACT

The aim of the contribution is to evaluate the state-of-art and development possibilities of
wildlife tourism in Slovakia. Assessment of the state includes the analysis of the conditions
for the development of wildlife tourism in Slovakia, analysis of Slovak travel agencies and
organizations offering this product, as well as offers and interest of foreign tour operators
on wildlife tourism in Slovakia. Contribution maps the current objects in Slovakia visited
within the wildlife tourism (localities, the species of plants and animals). Based on the
analysis of the current status of these activities and their further potential mapping, in
the final part of the present work the development of proposals and possibilities of wildlife
tourism in Slovakia are presented.
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Uvob

Wildlife turizmus predstavuje turizmus zaloZeny na pozorovani zivej prirody,
fauny a flory. V uzSom zmysle — wildlife watching turizmus zahtna len pozo-
rovanie vol'ne zijicich zivocichov a volne rastucich rastlin vo volnej prirode
(SHACKLEY, 1996; HicginBoTTOM et al., 2004; Tapper, 2006). Pre tento druh tu-
rizmu sa pouziva aj pojem prirodny turizmus — ,,nature tourism*®, ktory je zhod-
ny s vyznamom wildlife watching turizmus (ROE et al., 1997). Patria sem r6zne
aktivity, ako napriklad pozorovanie a poznavanie vtactva — birdwatching, pozo-
rovanie delfinov, velryb, africkej fauny (safari), orchidei a pod. V SirSom zmys-
le sa k wildlife turizmu zarad'uju aj aktivity ako navsteva zoologickej a botanic-
kej zahrady, ale aj polovnictvo a rybarstvo (SinHa, 2001; HigGinBoTTOM et al.,
2004; TarpER, 2006). Slovensky nazov tohto druhu turizmu zatial’ neexistuje.

Tento druh turizmu sa prekryva z rdznymi formami a druhmi turizmu. Je izko
spaty s ekoturizmom, ktory je zalozeny na zasadach aktivne prispievat’ k zacho-
vaniu prirodného a kulturneho dedic¢stva, zapojenia miestnych a domorodych

| Technicka univerzita v Kosiciach, Fakulta BERG, Ustav geoturizmu, Letnd 9, 042 00 Kosice,
natalia.koscova@post.sk
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komunit a tak prispievat’ k zvySovaniu ich Zivotnej trovne (RoE et al., 1997).
Jednou s dolezitych zasad wildlife turizmu je, ze financie ziskané z turistickych
aktivit su pouzité na d’als$i rozvoj daného regionu. Ekoturizmus a wildlife turiz-
mus uplatniuje zasady trvalo udrzatel'ného turizmu a jeho tilohou je ochrana pri-
rody, biotopov a vol'ne zijucich zivoc¢ichov (HicinBoTTOM et al., 2004).
Wildlife turizmus zaznamenal vo svete vel'ky narast. Spoznavanie a pozorova-
nie prirody méze byt hlavnym cielom dovolenky alebo patri k obl'ibenymi fa-
kultativnym vyletom pocas letnych dovoleniek. Statistiky ukazuja, ze 20 — 40 %
turistov sa zaujima o aktivity spojené s poznadvanim a pozorovanim prirody, od
vychadzok a vyletov spojenych s pozorovanim fauny a flory, cez exkurzie az po
viacdiové dovolenky S$pecificky zamerané na pozorovanie zivych organizmoyv.
ViditeIné je to aj na naraste roznych druhov wildlife aktivit, produktov, poctu
organizacii, ktoré tento turizmus pontikajii a pocte turistov. S vyraznym rastom
wildlife turizmu vo svete, zaznamenany bol narast cestovnych kancelarii ponu-
kajucich Siroky vyber wildlife produktov (TapPPER, 20006).

ANALYZA SUCASNEHO STAVU WILDLIFE TURIZMU NA SLOVENSKU

Wildlife turizmus je na Slovensku relativne nova forma turizmu a tvori len mala
cast’ v ponuke cestovného ruchu. Najviac rozvinutou formou wildlife turizmu
na Slovensku je birdwatching, zaoberajlci sa pozorovanim vtactva v prirode.
Ako formu wildlife turizmu ho definuje organizdcia UNEP (United Nations
Environment Programme) a sekretariatu CMS (Conservation of Migratory Spe-
cies of Wild Animals) vo svojej studii ,,Wildlife Watching and tourism™ (TAPPER,
2000).

Slovenské cestovné kancelarie a organizacie s wildlife ponukou

Na slovenskom trhu pdsobi len niekol’ko organizacii, ktoré ponukaju wildlife tu-
ristické produkty. Existuje len dve vacSie organizacie, ktoré maju vo svojej ponu-
ke $irsie spektrum takychto produktov. Co sa tyka cestovnych kancelarii, existu-
je len jedna slovenska cestovna kancelaria $pecializovana na wildlife turizmus —
CK Watching.sk. Niektoré slovenské cestovné kancelarie maja wildlife ponuku
pre zahranicCie, napr. safari zajazdy. Wildlife ponuka na Slovensku, okrem CK
Watching.sk, sa vyskytuje ojedinele aj v ponuke niektorych cestovnych kance-
larii alebo agentur, ale nepredstavuje ich vlastné produkty. Ostatné cestovné
kancelarie ak maji v ponuke wildlife aktivity, tak len ako doplnkovy program
alebo fakultativne vylety zahrani¢nych poznéavacich alebo pobytovych zajaz-
dov. Vlastné wildlife produkty maji v ponuke zvécsa organizacie zaoberajuce
sa ekoturizmom, ochranou prirody, ale aj niektoré ubytovacie zariadenia ako
doplnkova ponuku ich sluzieb.
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CK Watching.sk
Jedina Specializovana cestovna kancelaria Watching.sk existuje v internetovej
podobe, ktora kazdym rokom rozsiruje svoje aktivity a svojim produktovym
portfoliom zameranym na Slovensko nezaostava za svetom. Produktové por-
tfolio tvoria vyhradne produkty zamerané na pozorovanie zivej prirody, zivo-
¢iSstva a rastlinstva. Hlavnu ponuku tvoria produkty zamerané na pozorovanie
vtactva, na birdwatching. Tvorené st s ohl'adom na ochranu prirody a poziadav-
kami pre trvalo udrzatel'ny rozvoj.

Tabul’ka 1. Stala ponuka CK Watching.sk
Table 1. Regular offer of travel agency Watching.sk

NAZOV

PRODUKTU CIELCOVE DRUHY LOKALITA

Sovy a d’atle |jariabok hérny, kuvicok vrabci, potik kapcavy, sova Volovskeé

karpatskych |dlhochvosta, sova obycajna, vyr skalny, dubnik trojprsty, vrchy,

lesov datel bielochrbty, datel prostredny, datel vel'ky, datel Slovensky
maly, datel hnedkavy, zlna zelenda, zlna siva, tesar cierny, kras

krutohlav hnedy

bocian cierny, orol kriklavy, orol skalny, vcelar lesny,
oreSnica perlava, sykorka chochlatd, sykorka ciernohlava,
svkorka horna, mucharik maly, mucharik bielokrky

Mokrade Vy-|belusa vel'kd, belusa mala, volavka purpurovd, buciak vel'ky, |Senianske
chodosloven-|buciacik mociarny, lyziciar biely, chochlacka bielooka, rybniky, Me-
skej niziny —|orliak morsky, orol kralovsky, kana mociarna, Zeriav dzibodrozie,
raj pre vodné|popolavy, chrapkac polny, sabliarka modronoha, brehar CHKO Lato-
vtactvo Ciernochvosty, corik bahenny, kuvik obycajny, véelarik zlaty, |rica, Vihor-
strakos kolesar, svrciak riecny, svréiak slavikovity, slavik latské vrchy
velky
datle, muchariky, orol kriklavy
Nepoznané |hrdzavka potapava, chochlacka bielooka, bocian biely, Senianske
zakutia na  |bocian Cierny, lyziciar biely, buciak vel'ky, buciacik rybniky, Vi-
Zempline mociarny, chavkos nocny, volavka purpurova, belusa horlat, Me-
mala, belusa vel'ka, orliak morsky, orol kralovsky, Zeriav dzibodrozie,
[popolavy, chrapkac polny, chriaste, Sisila bocianovita, CHKO Lato-
Sabliarka modronoha, mociarnica mekotava, hvizdak vel'ky, |rica, Morské
kaluziak cervenonohy, brehar ciernochvosty, corik bahenny, |oko, Malé
kuvik obycajny, vcelarik zlaty, strakos kolesar, kudelnicka |Morské oko

luzna, svréiak slavikovity, slavik vel'ky, mucharik bielokrky,
mucharik maly, tesar cierny, datel bielochrbty, datel’

hnedkavy
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hnedkavy, datel bielochrbty, penica jaraba, mucharik maly,
mucharik bielokrky

Zahorie bocian cierny, buciak vel'ky, buciacik mociarny, belusa CHKO
— krajina vel'kd, kacica chrapacka, hrdzavka potdpavd, chochlacka  |Zéhorie,
protikladov bielooka, lelek lesny, véelar lesny, orliak morsky, orol CHVU
kralovsky, haja cervend, haja tmavd, sokol rdaroh, chriastel’ |Morava,
vodny, chrapkac polny, chriast maly, chriast bodkovany, Trilaterdlna
Corik cierny, vcelarik zlaty, datel prostredny, zlna zelend, Ramsarska
Zlna siva, tesar cierny, Skovranik stromovy, sedmohlasok lokalita )
obycajny, svrciak zelenkavy, svréiak riecny, svrciak Cezhrani¢né
slavikovity, penica jarabd, kérovnik krdtkoprsty, kérovnik mok,rade
dlhoprsty, muchar sivy, muchdrik bielokrky, slavik modrak, |02 sutoku
zZltochvost hérny, labtuska hérna Mo.rava- .
krsiak rybar, rybarik riecny, muchdrik bielokrky, bobor ~ [PYie-Dunaj
europsky
Putovanie véelar lesny, haja cervend, haja tmava, orliak morsky, kanna |CHVU
za draveami |mociarna, kana popolava, jastrab krahulec, jastrab velky, |Zahorské
Slovenska  |mysSiak horny, orol kriklavy, orol kralovsky, orol skalny, Pomoravie,
— opereni sokol mysiar, sokol lastoviciar, sokol raroh, sokol stahovavy |CHKO
vladcovia bocian biely, bocian cierny, chrapkac polny, trasochvost Zahorie,
oblohy zZltohlavy, ¢ervendk karminovy, muchdrik maly, mucharik Horna
bielokrky Orava, Mala
Fatra
Putovanie bocian cierny, orol kriklavy, orol skalny, sokol stahovavy, Horna
za orlom chrapkac polny, mociarnica mekotava, sova dlhochvosta, Orava, Mala
kriklavym |kuvicok vrabci, pétik kapcavy, vyr skalny, dubnik trojprsty, |Fatra
a bocianom |datel bielochrbty, Zlna sivd, tesar cierny, trasochvost
¢iernym zltohlavy, strakos vel'ky, mucharik maly, mucharik
bielokrky, cervendk karminovy, kolibiarik sykavy, glezg
obycajny, kralik ohnivohlavy, sedmohlasok obycajny, svrciak
riecny
labtuska vrchovska, kolibiarik sivozeleny, vrcharka
cervenkava, tetrov holniak
Mad’arska  |kormordan maly, belusa vel'ka, belusa mala, caplicka VVU
pusta na jar |viasatd, ibisovec hnedy, lyziciar biely, chochlacka bielookd, |a Narodny
orol kralovsky, orliak morsky, mysiak hrdzavy, sokol park
kobcovity, sokol raroh, Zeriav popolavy, drop vel’ky, Hortobagy
Sabliarka modronoha, sisila bocianovitd, ¢ajka ciernohlava,
Corik cierny, corik bielokridly, corik bahenny, plamienka
driemava, kuvik obycajny, krakla belasa, svrciak riecny,
svréiak slavikovity, fuzatka trstinova, slavik modrdak, slavik
vel'ky, labtuska polna, strakos kolesar
madarsky sivy dobytok, vodny byvol, skrutkorohd ovca
racka, mangalica, kon Nonius
Za zeriavmi |Zeriav popolavy, hus, drop vel'ky, orliak morsky, kacica vvu
popolavymi |chriplavka, kacica lyzic¢iarka, potapka mala, lyziciar biely, |a Narodny
na belusa vel'kad, kormoran maly, chriastel’ vodny, kulik bledy, |park
Hortobagy |hvizdak velky, kaluziak tmavy, kuvik obycajny, rybarik Hortobagy
riecny, fuzatka trstinova, madarsky sivy dobytok, vodny
byvol, skrutkoroha ovca racka, mangalica, kon Nonius
Malé bocian cierny, orol kralovsky, véelar lesny, sokol stahovavy, |Malé
Karpaty sokol raroh, dudok chochlaty, zlna zelend, zlna siva, datel  |Karpaty
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sysel pasienkovy, kralik divy, kén Przewalského, biely osol,

mangalice

Vtaky potdpky, hus, kacice, kormoran maly, orliak morsky, kaina  |VVU
Dunaja mociarna, bahniaky, cajky aCHVU
Dunajské
luhy
Drop vel’ky |drop velky okolie
Bratislavy
Devinska bocian biely, véelar lesny, sokol mysiar, vyr skalny, véelarik |Malé
Kobyla zlaty, tesar cierny, kavka tmava, penica jaraba, slavik Karpaty,
obycajny, strnadka obycajna, jasterica zelend, slepuich NPR
lamavy, uzovka hladka, uzovka obojkova, uzovka fékana, a Uzemie
uzovka stromova, modlivka zelenda, vidlochvost feniklovy, europskeho
saga stepna, majka obycajna, hlavacik jarny, poniklec vyznamu
vel'kokvety, kosatec nizky, kavyl’ Ivanov, jasenec biely, Devinska
ystavacovité, jasei mannovy Kobyla
Niva Moravy |bocian cierny, belusa vel'kd, kacica chrapacka, véelar lesny, |CHKO
orliak morsky, orol kralovsky, haja tmava, sokol raroh, Zahorie,
chrapkac polny, datel prostredny, zlna zelend, zlna siva, vvVU
tesar Cierny, svrciak zelenkavy, svréiak riecny, svréiak aCHVU
slavikovity, trsteniarik vel'ky, penica jaraba Morava
bobor eurépsky
Neziderské |hus divad, kazarka pestrad, kazarka hrdzava, kacica VVU
jazero lyzi¢iarka, hrdzavka potapava, chochlacka bielookad, lyziciar|a Narodny
(Rakusko) |biely, buciak velky, volavka purpurova, belusa vel'ka, park
kormoran maly, krsiak rybar, chriastele, Sisila bocianovita, |Neziderské
Sabliarka modronoha, kulik piesocny, kulik morsky, jazero,
mociarnica mekotava, hvizdak vel'ky, kaluziaky, bojovnik Narodny
bahenny, ¢ajka ciernohlava, dudok chochlaty, kudelnicka  |park Fert6-
luzna, fuzatka trstinova Hansag

Zdroj: internetova stranka Watching.sk

Portfolio je tvorené stalou ponukou a novymi a doplnkovymi produktmi na pri-
slusny rok. V stcasnosti stalu ponuku predstavuje 14 produktov (tab. 1), z toho
11 produktov je zameranych na Slovensko a zahrani¢ni ponuku tvoria 3 pro-
dukty s cielovymi lokalitami v Madarsku (2 produkty) a v Rakusku (1 pro-
dukt). Kazdy rok cestovna kancelaria inovuje svoju ponuku o nové produkty.
Pre rok 2014 boli vypracované nové produkty (tab. 2), zamerané na birdwat-
ching na zapadnom Slovensku.
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Tabul’ka 2. Nové produkty CK Watching.sk
Table 2. New products Watching.sk

NAZOV PRODUKTU

POZOROVANIE

Str — prales hned’ pri
Bratislave

strakos obycajny, penica popolava, penica jaraba,

vihy, sedmohlasky, kolibiariky, muchar sivy, mucharik
bielokrky, datle (stredné, hnedkavé, malé), Zlna zelena,
tesare, krutohlavy, volavka popolava, bocian cierny, orol
kralovsky

sykorky, zelienky, glezgy, pinky, drozdy, brhliky, kérovniky,

glall: Ka:{?*;tyhv ame | prdlik zlatohlavy, sojky. datle
].ls upieke 'uIl y_aii kacice, volavky, bahniaky, skovranok stromovy

kralik zlatohlavy, kralik ohnivohlavy, zelienka obycajna,
Do lesov Malych kcfnarzk’ polny, t'rasoc.hvost bzle)./, ti.”asochvos't lfors.ky, dat{e,
Karpit korovniky, brhliky, pinky, kolibiariky, mucharik bielokrky,

sykorky, drozdy, cervienky, oriesky, mucharik maly, datel’
bielochrbty, krkavce, mysiaky

Zdroj: internetova stranka Watching.sk

Sucastou ponuky a programu st aj doplnkové produkty, ktoré su v jednotlivych
rokoch obmienané (tab. 3), ktoré su zamerané Specificktl lokalitu alebo urcity

cielovy druh.

Tabulka 3. Doplnkové produkty

Table 3. Complementary products Watching.sk

NAZOV PRODUKTU

POZOROVANIE

oblohy

Orliak morsky — vlidca dunajskej

orliak morsky

Vodné vtactvo na HruSovskej zdrzi  |a maly, orliak morsky, hochlacka morskda, turpan

chochlacky, hlaholky, kacice, kormordn velky

tmavy, ladovka dlhochvosta

Za dravcami na Devinske jazero

orliak morsky, haja cervenad, mysiak lesny,
jastrab krahulec, sokol mysiar, karia siva, sokol
stahovavy, jastrab vel’ky, orol kralovsky, kacice,
volavky, datle, drobné spevavce

Rusovsky park a luzné lesy na jesen

datle, brhliky, sykorky, cervienky, pinky
chriastele, volavky, rybariky

Zeleznej studnike

Kurz poznavania vtacich hlasov na  |kolibiarik cipcavy, kolibiarik sykavy, penica

kacica diva, bocian cierny, mySiak horny, sokol
mysiar, pustovka, holub divy, holub hrivndk,
datel prostredny, sojka obycajnd,

krkavec cierny, sykorka ciernohlava, sykorka
vel'kd, sykorka belasa, lastovicka obycajna,

ciernohlava, kralik ohnivohlavy, brhlik
obycajny, Skorec obycajny, drozd cierny,

drozd plavy, ¢ervienka obycajna, mucharik
ciernohlavy, mucharik bielokrky, trasochvost
horsky, trasochvost biely, pinka obycajnd, glezg
obycajny
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bocian biely, hus divad, bocian cierny, volavka
\popolava, haja cervend, haja tmava, orliak
morsky, orol kralovsky, sokol mysiar, hrdlicka
Po novom cyklomoste do bocianej \polna, véelarik zlaty, tesar Cierny, strakos
obce Marchegg obycajny, vlh obycajny, Skovranok

\polny, sedmohlaska obycajna, penica
ciernohlava, slavik obycajny, kanarik polny,
strnddka licna, strnadka obycajna

No¢né hlasy naSich sov sovy

Za prvymi lastovickami lastovicky, kacice, potapky, potapace, volavky

Vtaky mestskych parkov -
bociany, husi, kacice, volavky, bahniaky

orliak morsky, orol kralovsky, haja cervend,
Jesenna migracia vtakov v nive rieky |haja tmava, mysiak horny, sokol mysiar, sokol
Moravy stahovavy a raroh, strnadky, tesar cierny, datel’
vel'ky, datel prostredny, datel’ maly, zlna zelend,
Zlna siva, kaluziaky, cibiky, mociarnice
hlavacik jarny, poniklec vel'kokvety a licny,
Prvé jarné kvety kosatec nizky, fialky, pecenovnik trojlalocny +
pozorovanie vtakov

Véelariky a slovenské orchidey na

Devinskei Kobyle orchidey, véelarik zlaty

daniel Skvrnity, jelen lesny, srnec lesny, zajac
\polny, diviak lesny, datle, zlna zelend a sivd,
Danielia ruja tesar cierny, glezg obycajny, drozd trskotavy,
sykorky, brhlik obycajny,

liska obycajna, jazvec lesny, lasicovité Selmy
mucharik maly, mucharik bielokrky, datle, Zlna
zelend a siva, tesar cierny, krutohlav hnedy,
muchar sivy, véelar lesny, penica jaraba
muflon lesny, srnec lesny, jelen lesny, daniel
Skvrnity, zajac polny, diviak lesny

liska obycajnd, macka diva, jazvec lesny,
lasicovité selmy

medved’ hnedy, jeleri lesny, veverica stromovad,
liska obycajna, vik dravy, rys ostrovid, svist
vrchovsky tatransky, kamzik vrchovsky
tatransky, orol skalny, mysiak horny, tesar
cierny, dubnik trojprsty, trasochvost horsky,
vodnar potocny, oriesok obycajny, vrcharka
modra, cervienka obycajna, kralik zlatohlavy,
kralik ohnivohlavy, sykorka uhliarka, sykorka
chochlata, sykorka ciernohlavda, sojka obycajnd,
oresnica perlava, ¢izik obycajny, krivonos
obycajny

NevSedné mufléony v Malych
Karpatoch

Pozorovanie medved’ov hnedych
v Tatrach

Zdroj: internetova stranka Watching.sk

Planované rozsirenie portfolia planuje CK o poznavanie slovenskej flory — vzac-
nych aj beznych druhov nasSich rastlin. Navrhnuté st 4 produkty lokalizované
v Malej Fatre, v stiCasnosti je rozpracovany zatial’ jeden produkt (tab. 4). Ponuka
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cestovnej kancelarie Watching.sk obsahuje planované zéjazdy, vychadzky, vy-
lety a kurzy so stanovenymi terminmi a programom pre dany rok, ale aj moz-
nost’ zostavenia produktov a vyber terminov individualne podla poziadaviek
zéakaznikov.

Tabul’ka 4. Planované produkty
Table. 4. Scheduled products Watching.sk

NAZOV PRODUKTU POZOROVANIE
Mala Fatra v modro-zZltom

cielové druhy:

endemické druhy: prvosienka vyssia, lomikamen trvaci,
ostrevka tatranska, soldanelka karpatska

alpinske druhy: prvosienka hola, horec Clusiov, horec
jarny, iskernik alpinsky, natrznik Crantzov, borovica
horska, viba alpinska

ostatné druhy:

veternica hdjna, veternica iskernikovitad, zaruzlie
mociarne horské, slezinovka striedavolistd, lykovec
jedovaty, sneZienka jarnd

Fialovo-biela Mala Fatra v priprave
Pestrofarebny letny Sat Malej .
Fatry v priprave
Purpurova jeseii v Malej .
Fatre v priprave

Zdroj: internetova stranka Watching.sk

Ekovylety

Druhu vécésiu ponuku tohto druhu ma organizacia zamerand na ekoturizmus
Ekovylety. Produktové portfolio Ekovyletov je zamerana na ekoturizmus, po-
nuka $iroké spektrum produktov, ktorého sucastou je aj wildlife ponuka 19 pro-
duktov na Slovensku (tab. 5) a 7 produktov v zahrani¢i. Produkty st zamera-
né na pozorovanie prirody a zivota v nej vSeobecne, zvicsa nie su Specificky
zamerané na pozorovanie cielovych druhov. Sucastou niektorych produktov
je aktivne zapajanie ucastnikov do ochranarskych aktivit, ako napr. s¢itavanie
vtactva, Cistenia chodnikov a pod. Organizacia rozsirila portfélio o poznavanie
pévodnych lesov a pralesov na Slovensku a v zahranici. Na Slovensku cielovy-
mi lokalitami tohto druhu st Badinsky prales, Mala Fatra, NP Poloniny, NPR
Stuzica, NPR HaveSova, NP Muréanska planina, NP Nizke Tary, NP Slovensky
raj. V zahraniéi je to ndvsteva raktiskych Alp a v Ceskej republike juznd Mora-
va a Jeseniky.
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Tabul’ka 5. Ponuka produktov organizacie Ekovylety na Slovensku s prirodo-

vednym zameranim

Table 5. Offer of products by organisation Ekovylety in Slovakia

NAZOV PRODUKTU

PREDMET POZOROVANIA

Prirodné zakutia Bratislavy — Chranené
stromy v Bratislave

malokarpatské pralesy Bratislavského
predhoria

Prirodné zakutia Bratislavy — Sitina

povodné lesné spolocenstva

Prirodné zakutia Bratislavy — Bratislavsky
lesopark

dubovo-hrabové spolocenstva a ich fauna,
zakladné dreviny, vtaky

Prirodné zakutia Bratislavy — Nauény
chodnik bratislavskym lesoparkom

dreviny v Malych Karpatoch

Prirodné zakutia Bratislavy — Rac¢iansky
okruh a pramen Vydrice

povodné lesné spolocenstva

Prirodné zakutia Bratislavy —
Stary haj v predjarnom $ate

luzné lesy ramenného systému rieky Dunaj
(rameno Zuzana)

Prirodné zakutia Bratislavy —
ostrov Kopac a Pansky diel

Prirodné zakutia Bratislavy — Sedlackov
ostrov

vtaky

Prirodné zakutia Bratislavy — Dunajské
luZné lesy

vtaky

Prirodné zakutia Bratislavy — Jarovska
baZantnica

luzné dreviny

Prirodné zakutia Bratislavy — Devinska
Kobyla na jar

chranené rastliny

Prirodné zakutia Bratislavy — Fialkova
dolina v podvecernych konturach

zivoc¢ichy Devinskej Kobyly

Prirodné ziakutia Bratislavy — Stokeravska
vapenka a Villa Rustica

rastlinné spolocenstva na vapencovom
podklade

Prirodné zakutia Bratislavy —

Vrchna hora pri Stupave orchidey
Prirodné zakutia Bratislavy — drop fazaty
Trojhrani¢ny kamen P Y
Deii vtactva na Partizianskej like vtaky

Maly Dunaj v Malinove

Z Marianky do Stupavy dubovo-hrabové lesy
f,ggf;i‘,;i?;e regiény Slovenska — prirodny les sopecného pohoria

Zdroj: internetova stranka Ekovylety.sk

Dalsie organizdcie s wildlife ponukou na Slovensku

Ponuka ostatnych organizacii je velmi tizka a ¢asto zamerana len na zahranic-
nych klientov. Najvyznamnejsie z tychto organizacii su uvedené v tabul’ke (tab.
6). Ich cielovymi miestami st predovsetkym lokality na Slovensku. Pozorované
druhy predstavuju Siroké spektrum fauny (od ¢lankonoZcov po cicavce) a flory,

a zaroven najvyznamnejsie nase druhy.
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Tabulka 6. Vybrané wildlife produkty na Slovensku

Table 6. Chosen wildlife products in Slovakia

ORGANIZATOR

NAZOV PRODUKTU/POZOROVANE DRUHY

LOKALITA

Tatra Mountains — viky, rysy, medved’ hnedy,

muchdr sivy, oresnice, krivonos smrekovy, sviste

TATRA WELL  |diviaky, jelenia a srncia zver, kamziky, vtaky, 5 Vysoké Tatry
druhov orlov
Brown Bear in Western Tatras Vysoké Tat
TATRA WELL | —viky, rysy, medved’ hnedy, diviaky, jelenia ySoKe fatry,
. , ; Orava
a srncia zver, kamziky, vtaky, 5 druhov orlov
Tatra Bear Watching Week — medvede, kamziky,
sviste, bobry, jelenia a srncia zver, vlky, netopiere,
Stunning sokol stahovavy, jastraby, datle, tetrovy, orol Vysoké Tatry,
Slovakia skalny, jariabok hérny, hluchan héorny, orol Pieniny
kriklavy, sysel pasienkovy, orol kralovsky, sokol
raroh, jasoi cervenooky
Slovak Bear Watching Week — medved' hnedy,
Stunning kamziky, sviste, diviaky, jelenia a srncia zver, Vysoké Tatry,
Slovakia viky, sokol stahovavy, jastraby, orol skalny, datle, |Polana
hluchan horny, jariabok horny, sovy
Nature Week — endemické rastliny, horské
motyle, kamzik vichovsky tatransky, svist
vrchovsky tatransky, viky, sysel pasienkovy, bobry,
netopiere, mlok karpatsky, orol kriklavy, orol
. kralovsky, sokol raroh, jason cervenooky, murarik |Vysoké Tatry,
Stunning . , , . .. ST
Slovakia cervenokridly, vyr skalny, krkavec cierny, sovy, Plenhlny, Zdiar,
datle, sykorka chochlatd, krivonos smrekovy, Kozie Chrbty
oresnica, drozd kolohrivec, glezg hrubozoby,
jastrab vel'ky, orol skalny, slizniak karpatsky,
kolibkarik sykavy, stehliky, pinky, slaviky, kana
mociarna, mysSiak horny, muchar sivy
Bear Watching Weekends — medvede, viky,
Stunning diviaky, kamzik vrchovsky, sviste, jelenia a srnc¢ia |Vysoké Tatry,
Slovakia zver, sokol stahovavy, jastrab velky, orol skalny,  |Polana
jariabok horny, hluchan horny, datle, sovy
Stunning Butterflies, Birds and Flowers — motyle, vtdky,
Slovakia kvety
sty;ﬁ?ag Pieniny and Bats — netopiere, motyle, rastliny Pieniny
Stunning Spis Castle, Birds and Beavers — sysel’ Spissky hrad,
Slovakia pasienkovy, bobor europsky, motyle, rastliny Drevenik
] ]V3.1rdwat§hmg tours — d’ cftel trojprsty, ttesqr Kozie Chrbty/
Stunning cierny, sykorka chochlata, glezg hrubozoby, i .
Slovakia koliblkarik sykavy, Velké Lomnica/
Kamenista
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Pozorovanie vtactva, jarna migracia — /lekno
biele, leknica Zlta, salvinia plavajuca, marsilea
Stvorlistad, vstavac uhladny, fialka nizka,
cesnak hranaty, korunkovka strakatd, bledula
letna, okrasa okolikatd, pestroii vlkovcovy, CHVU
vidlochvost ovocny, ohnivacik vel'ky, modracik Medzibodrozie,
krvavcovy, jason chochlackovy, pestron CHKO Latorica,
CARPATICA vikovcovy, modracik ciernoskvrnny, modlivka NPR a CHVU
zelena, kunka cervenobruchd, skokan zeleny, Senianske
skokan ostropysky, skokan rapotavy, rosnicka rybniky, NPR
zelend, mlok dunajsky, mlok bodkovany, uzovky Tajba
korytnacka mociarna, ¢tk europsky, vydra riecna,
bobor eurdpsky, los mokradovy, sakal zlaty, psik
medvedikovity, macka divad, rohac vel'ky, fuzac¢
velky
Stopovanie divokych zvierat v zimnej divo¢ine |Vychodné
CARPATICA Vychodnych Karpat — viky, jelene, lisky, medvede |Karpaty
Vychodné
CARPATICA VIc¢ie hory — po stopach filmarov — bobry Karpaty,
Poloniny
CARPATICA B,?bor vo Vychodnych Karpatoch — bobry, jelene, |Vychodné
lisky, viky, medvede Karpaty
Slovak Wildlife |Bear and wolf watching in Slovakia — medvede, .
. Vysoké Tatry
Society viky
2?)?5;?:” Bear Project — medvede i:i;/snsky &
Liptov Active Sprleyodca divo¢inou — medvede, viky, rysy, orol Liptov
skalny, sovy

Zdroj: internetové stranky uvedenych cestovnych agenttr

Tatra Well, Carpatica, Slovak Wildlife Society, Liptov Active — pontkaju len
niekol'ko lokalit, a to hlavne — Tatry a Slovensky kras. Nizky pocet lokalit stivisi
so Sirokym spektrom Cinnosti organizacie, so Specifickou ¢innostou, lokalnou
posobnostou alebo orientaciou na zahrani¢nu klientelu.

Zahrani¢né CK pontkajice wildlife turizmus na Slovensku

Slovensko sa okrem inych zaujimavosti pre zahrani¢nych turistov, postupne do-
stava do povedomia aj ako krajina zaujimava svojou réznorodou faunou a fl6-
rou. V poslednych rokoch sa zvySuje zaujem zahrani¢nych turistov o pozoro-
vanie zivej prirody, hlavne zivo¢ichov na Slovensku, ¢o sa prejavilo zvysenym
zdujmom a ponukou zahrani¢nych cestovnych kancelarii o nasu krajinu (tab. 7).
Slovensko ako wildlife destinaciu alebo ako ,,wildlife holiday* ponukaju najéas-
tejsie cestovné kancelarie a agentury vo Velkej Britanii. Dalsimi sa okolité kra-
jiny, ako Ceska republika a Pol'sko. Ojedinelé ponuky je mozné najst aj v inych
krajinach sveta, napr. v USA. NajcastejSie pontkané cielové lokality st Vyso-
ké Tatry, Slovensky kras, Slovensky raj a mokrade Vychodoslovenskej niziny.
Z pozorovanych druhov je to najcastejsie vtactvo — orly, sokoly, d’atle, sovy, ne-
topiere a Selmy — medved’ hnedy, rys ostrovid a vlk obycajny.

85



NaTtALIA Ko§¢ovAa — MARIA KoSCovA

Tabulka 7. Zahrani¢né CK ponukajuce wildlife turizmus na Slovensku

Table 7. Foreign trav

el agencies offer wildlife tourism in Slovakia

zlna siva, potik kapcavy, tetrov holniak, bocian
cierny, jariabok horny, mucharik bielokrky, medved

hnedy, netopiere

CESTOVNA ‘
KANCELARIA NAZOV PRODUKTU LOKALITA
USA
Vysoké Tatry,
Real Adventures |Wolf and Lynx Tracking — viky, rys ostrovid Nizke Tatry,
Liptov
GREAT BRITAIN
Slovakia wildlife holiday — sova dlhochvosta, vyr
skalny, kuvicok vrabci, potik kapcavy, sokol raroh, Tatr
Responsibletravel. |jariabok horny, orol kriklavy, orol skalny, orol Slov%nsk'
com kralovsky, jastrab vel'ky, sokol raroh, datel’ hnedkavy, Kras Y
datel trojprsty, datel bielochrbty,
medved hnedy
Slovakia walking and wildlife holiday — rys .
ostrovid, vik a megdvea"hnech}, orly, karr}t,zt'kyy Vysoké Tatry
Bear watching holiday in the High Tatras of Tatr
Slovakia — medved’ hnedy Y
Lynx, wolf & bear conservation volunteer holiday Tatr
in Slovakia — rys ostrovid, viky, medved hnedy Y
Kiskunsag
Ecotours Wildlife |Kiskunsag steppe and the mountains of Slovakia- %I;I;Jrl;gary),
Holidays drop velky, sovy, datle Slovensky
kras
Woodpeckers and Owls — orol skalny, orol
kriklavy, drozd kolohrivec, jariabok horny, krivonos
smrekovy, sykorka chochlatd, hluchan hérny, murarik |Tatry,
cervenokridly, potik kapcavy, sova dlhochvosta, vyr —|Slovensky
skalny, datel trojprsty, datel’ bielochrbty, mucharik  |kras
bielokrky, chrapkac polny, mucharik maly, svrciak
riecny, penica jarabd
Hortobagy
(Hungary),
Hortobagy National Park, Zemplén and Ore Zemplin,
Limosa Mountains — drop vel'ky, maly chriastel, sokol raroh, |Slovensky
orol vychodny, sova dlhochvosta raj, Dobsina,
Krusné hory,
Tokaj
The Adventure Bear tracking in the Tatras — medvede Tatry
Company
Exodus Travels |Bears Of The High Tatras — medvede Vysoké Tatry
datel’ maly, datel prostredny, datel’ hnedkasty,
datel bielochrbty, datel trojprsty, tesar cierny, orol
kriklavy, orol kralovsky, jastrab vel'ky, vyr skalny,
sokol raroh, sova dlhochvosta, krutohlav hnedy, Tatry,
Speyside Wildlife |trasochvost Zltohlavy, krdlik ohnivohlavy, kuvicok Slovensky
vrabci, glezg hrubozoby, oresnica, sykorka chochlata, |kras
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CZECH REPUBLIC

Arnika Travel

Birds — Woodpeckers, Owls, Raptors and Grouse —
datle, sovy, dravce, tetrovy

Orava, Vel'ka
Fatra, Choc-
ské vrchy,
Senné rybni-
ky, Vihorlat-
ské vrchy, Vy-
chodosloven-
ska nizina

Arnika Travel

Bats — netopiere

Volovské
vrchy,
Slovensky
kras, Slanské
vrchy

Arnika Travel

Dragonflies — vazky

rieka Turiec,
Tatry, Zama-
gurie, rieka
Ondava, rieka
Latorica, Vy-
chodosloven-
ska nizina

Arnika Travel

Butterflies and Moths — motyle, nocné motyle

Biele Karpaty,
Vysoké Tatry,
Slovensky
kras, Aggtelek

Arnika Travel

Flowers — kvety

Slovensky
kras, Mala
Fatra, Vysoké
Tatry, Liptov

Arnika Travel

Butterfly Special — motyle

Nizke

a Vysoké
Tatry,
Muréanska
planina,
Cerova
vrchovina,
Slovensky
kras

Arnika Travel

Birds of Polana and Kiskunsag — vtaky

Polana,
Kiskunsag

POLAND

EKO-TOURIST

Walking in the Tatra mountains

Tatry

EKO-TOURIST

In the heart of the Western Carpathians

Tatry, Nizke
Tatry,
Slovensky raj

Zdroj: internetové stranky uvedenych cestovnych kancelarii
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Wildlife lokality na Slovensku

Slovensko réznorodostou biotopov a vysokou biodiverzitou ma mnozstvo za-
ujimavych lokalit pre wildlife turizmus. Vhodnymi a cielovymi lokalitami st
uzemia s vysokou zoologickou a botanickou hodnotou, chranené izemia, uze-
mia eurdpskeho vyznamu, vyznamné ramsarské mokrade. Suc¢asné lokality na-
ponuku lokalit mé cestovna kanceldria Specializovana na pozorovanie prirody
Watching.sk, d’alSou s Ekovylety. Tieto organizacie pontkaji okrem sloven-
skych lokalit aj niekol’ko lokalit v zahranic¢i, a to v Madarsku a Rakusku. Za-
meriavaju sa na vylety hlavne do blizkeho okolia — Bratislava, okolie Bratislavy
a Malé Karpaty. Ostatné organizacie, napr. Tatra Well, Carpatica, Slovak Wild-
life Society, Liptov Active — ponukaju len niekol’ko lokalit, a to hlavne — Tatry
a Slovensky kras. Nizky pocet lokalit suvisi so Sirokym spektrom ¢innosti or-
ganizacie, so Specifickou ¢innostou, lokalnou pésobnost'ou alebo orientaciou na
zahrani¢nl klientelu. Zahrani¢né cestovné kancelarie pontikaji na Slovensku
v sucasnosti najvyznamnejSie nase lokality s vyskytom vyznamnych druhov
atraktivnych pre zahrani¢nych zaujemcov. Najcastejsie sa v ponuke vyskytuju

.....

ponuku lokalit na Slovensku ma ceska cestovna kancelaria Arnika Travel.

Pozorované druhy

Pozorované druhy na Slovensku vdaka vysokej biodiverzite nasej krajiny mézu
tvorit’ Siroké spektrum pre wildlife aktivity. Ked’ze wildlife turizmus sa na Slo-
vensku len za¢ina rozvijat, pozorované su len niektoré kategorie zivocichov
(tab. 1 — 7). Najvyznamnejsi v tejto oblasti je birdwatching a pozorovanie vtac-
tva, ktoré sa objavilo v ponuke ako prvé. Pozorovanie rastlinstva sa objavuje
v ponuke len v poslednych rokoch.

Zhodnotenie a podmienky rozvoja wildlife turizmu na Slovensku

Na Slovensku je zaujem o wildlife turizmus vel'mi maly. Suvisi to s nizkou in-
formovanostou o tejto forme turizmu, slabou propagaciou a taktieZ neochotou
domacich platit’ za pozorovania sumy, ktoré st v niektorych pripadoch dost’
vysoké. Naopak zahrani¢ni turisti maji vel'ky zaujem o pozorovania prave na
Slovensku. V zahranici sa wildlife turizmus tesi vyznamnej popularite. Na Slo-
vensko ich Casto ldka moznost’ vidiet' vo volnej prirode viac druhov ako sa vy-
skytuje v ich krajine, napr. pre anglickych turistov. Preto sa slovenské organi-
zécie ponukajuce produkty zamerané na pozorovanie zvierat vo volnej prirode
zameriavaju na zahrani¢nu klientelu. Pozitivom je, Ze nasu krajinu objavili aj
wildlife tour operatori v zahranici a zaradili Slovensko do svojej ponuky.
Celkovym nedostatkom slovenskych organizacii a celkovo wildlife turizmu
je nizka propagacia na Slovensku a v zahrani¢i a nizke povedomie slovenské-
ho obyvatel'stva o tomto druhu turizmu. RieSenim je osveta a praca s verejnou
mienkou, kvalitné planovanie a manazovanie konkrétnych lokalit a vytvorenie
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kvalitnej propagacie pre perspektivne oblasti. Potrebny by bol aj vyssi zaujem
zo strany $tatu a prislusnych organizacii. V neposlednom rade na rozvoj ma ne-
gativny vplyv aj aroven infrastruktiry, dopravnej dostupnosti a kvalita cestnej
siete.

Slovensko je krajina s rozmanitymi biotopmi a vysokou rdéznorodostou zivych
organizmov. Napriek vysokej biodiverzite stale chyba roznorodejsia ponuka ty-
kajuca sa pozorovanych cielovych druhov, ale aj cielovych lokalit. Chyba po-
nuka botanickych produktov, ale aj produktov zameranych na Zivo¢ichy, napr.
motyle, chrobaky a pod. Taktiez je nedostato¢néd ponuka réznorodych, $pecific-
kych lokalit. Stanovit’ v§eobecne turistické zaujimavosti pre celé Slovensko nie
je jednoduché. Tak ako kazdé lokalita je Specifickd a jedinec¢na, aj jej ponuka
mdze byt jedine¢na a prinosom pre wildlife turizmus

Ekonomicky a socialny prinos wildlife turizmu pre trvalo udrzatel’ny roz-
voj regionov

Cestovny ruch, oznacovany ako wildlife turizmus, vel'mi tizko suvisi s ekotu-
rizmom. Jeho zakladnou ¢rtou je udrzatelnost’ a primeranost’ danym podmien-
kam prostredia s ohl'adom na stabilitu existujucich ekosystémov a tiez vyuzi-
vania dostupnych prirodnych zdrojov. Znaénym potencialom tejto formy turiz-
mu je snaha o zachovanie a rozvoj regionov s vysokym prirodnym bohatstvom
(HigGinsoTTOM et al., 2004).

Vo svetovom ponimani vytvara tento druh turizmu zna¢ny ekonomicky prinos,
pretoze vel'’ké mnozstvo turistov plati urcit sumu penazi za ticelom vidiet’ kra-
sy prirody, ale aj zvierata Zijuce vo volnej prirode v rozli¢énych kon¢inach Zeme.
Wildlife turizmus vytvara prijem pre danu krajinu réznymi sposobmi. Zahiiia
to platby za vstupy, poplatky za povolenia, poplatky za sprievodcovské sluzby,
za ubytovanie, stravovanie a dalSie sluzby, ktoré pocas cesty turisti vyuzivaju.
Pocas ciest, kde cielom je pozorovanie vol'nej prirody a aktivity s tym spojené,
turisti zvycajne navstivia d’alSie zaujimavé atrakcie, d’alSie oblasti, kultarne de-
di¢stvo a pod.. Dal§im ekonomickym prinosom st prijmy z predaja produktov
a sluzieb od lokalnych sektorov, ako napriklad od lokalnych agrokulturnych
producentov, malych remeselnikov a pod. Prijmy sa tiez vytvaraji z dani z ces-
tovného ruchu, ktoré musia turisti zaplatit.

Mnozstvo prirodnych kras, ktoré chct pocas svojich ciest turisti objavovat’
a pozorovat’ sa nachddza vo vidieckych oblastiach. Tieto oblasti st vacSinou
chudobnejsie ako mestské oblasti a ponukaji menej pracovnych prilezitosti.
V takychto oblastiach je wildlife turizmus zdrojom prijmu, ale aj voI'nych pra-
covnych pozicii. Prijem, ale aj pracovné pozicie sa vytvaraju napriklad pria-
mym predajom tovarov a sluzieb ndvstevnikom miestnym obyvatel'stvom (Rok
et al., 1997). Takto je moznost’ zvysit zamestnanost, zabezpecit' zdroj obzivy
pre miestne obyvatel'stvo a zdroven eliminovat’ ¢innost’ s devastaénym u¢inkom
na biotopy a ekosystémy, ako napr. tazbu dreva a pod. Prikladom je tazba dreva
v Karpatskych bukovych pralesoch, ktoré s zapisane do zoznamu svetového
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dedi¢stva UNESCO, kde prijem z tejto ¢innosti s negativnym u¢inkom na tuto
jedine¢nt lokalitu by mohol byt nahradeny wildlife turizmom, ktory by prina-
Sal prijmy do daného regioénu a zaroven podporoval ochranu prirodu za dodrza-
nia zasad trvalo udrzatel'ného rozvoja. Na Slovensku sa podobnou myslienkou
zaobera spolo¢nost’ Slovak Wildlife Society, ktora bola zalozend I'ud'mi zne-
pokojenymi hrozbami ekonomického rozvoja krajiny na ukor prirody. Ziskané
finan¢né prostriedky za wildlife turizmus su pouzité na financovanie ochrany
pozorovanych zvierat. Organizécia sa riadi ndzorom, ze udrzatelny cestovny
ruch moéze pomodct’ ukdzat’ miestnym komunitdm hodnotu prirody okolo nich
a moznostou prijmov aj v suvislosti s jej ochranou.

Z hladiska ekonomického prinosu pre rozvoj regionov je dolezité, aby prijmy
z cestovného ruchu ostali v danom regione a vyuzili sa na d’al$i rozvoj regionu.
Podstatné je aj to, aby Cast’ vynosu z wildlife turizmu bola pouzita na ochra-
nu a zachovanie prirody, ktoré je zakladom a podmienkou rozvoja tohto druhu
turizmu (HicGINBOTTOM et al., 2004). Niektoré cestovné agentury s wildlife po-
nukou prispievaji finan¢nou ¢iastkou na ochranu prirody z kazdého kupeného
produktu, ako napr. Carpatica, ktora zastava nazor, ze na prirodu orientova-
ny cestovny ruch pomaha vytvarat’ predpoklady pre jej lepsiu ochranu a trvalo
udrzatelny rozvoj Gizemia.

Z.AVER

Wildlife turizmus je vo svete zndmou a rozsirenou formou turizmu. Na Sloven-
sku sa objavuje len v poslednych rokoch a je v zaciatkoch rozvoja. Predpoklady
pre rozvoj tohto druhu turizmu st na Slovensku vel'mi dobré. Z hl'adiska prirod-
nych podmienok mé Slovensko obrovsky potencidl na rozvoj wildlife turizmu
— vyskytom lokalit s nenarusenou prirodou, vysokou biodiverzitou, biotopmi
réznorodého charakteru s vyskytom eurdpsky vyznamnych druhov.

Rozvoj tohto druhu turizmu méze byt prinosom z hl'adiska ekonomického, so-
cialneho pre rozvoj regionov a ochrany prirody. Je zaloZzeny na principoch ak-
tivneho prispievania k zachovaniu prirodného a kultirneho dedicstva, so za-
pojenim miestnych a domorodych komunit pri planovani rozvoja a prevadzky,
ktoré prispievaju k ich blahobytu ako aj timoc¢enie prirodného a kultirneho de-
di¢stva pre navstevnikov. Jednou z délezitych charakteristik wildlife turizmu
je, ze financie ziskané z turistickych aktivit st pouzité na d’alsi rozvoj daného
regioénu a turizmu v danom regione. Tak ako ekoturizmus, aj wildlife turizmus
sa rozvija na principe udrzatelnosti, jeho tllohou je teda chranit’ prirodné aj kul-
tarne prostredie a zachovat’ ho pre buduce generacie.

Okrem ekonomickych prinosov, ma vel’kt hodnotu aj neekonomicky prinos,
akym je zvySenie stupnia uspokojenia turistov a to hlavne nadobudnutim no-
vych vedomosti s dorazom na délezitost’ ochrany biodiverzity.
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Tables and figures:

They should be informative, relevant and visually attractive. The style and spelling
of lettering in figures must correspond to the main text of the manuscript. Tables and
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Offprints:
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Copyright:
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