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Obsah potencialne toxickych prvkov vo véelom mede

DAVID NEMCIK & LENKA DEMKOVA’

Katedra ekoldgie, Fakulta humanitnych a prirodnych vied, PreSovskd univerzita v Presove, 17. Novembra 1, 081 16 Presov

Abstract. The content of potentially toxic elements in the bee-honey

Honeybees are considered the most important and at the same time the most numerous pollinators. Bee products are currently an important part of
the cosmetics or healing industries. Rapid anthropogenic changes in the environment of the local honeybee population are declining worldwide. In our
study, bee honey was used for environmental quality monitoring in various areas of Slovakia. The number of hives, altitude and the secondary landscape
structure were recorded in each locality, which was subsequently evaluated using landscape-ecological coeflicients and indices. The content of potentially
toxic elements (Cu, Fe, Mn, Ni, Pb and Zn) in the honey samples was evaluated using the ICP - OES (optical emission spectrometry) method. The health
risks resulting from the consumption of honey using the hazard quotient (HQ) was also assessed. The results showed that the content of potentially
toxic elements in honey is greatly affected by the place, where the hives are stored. At the same time, their potentially toxic element content in the honey
samples is related to a number of hives in the area and altitude. With the consumption of honey, a risk was identified in only one locality in Slovakia and

was related to exceeded value of lead.

Keywords: Apis mellifera, landscape structure, hazard quotient, ecological stability, health risk, bioindicator

Uvod

Véelymedonosné (Apis melliferaLinnaeus, 1758) s ddlezité
hospodarske zvierata a to z hladiska ekonomickej hodnoty
ich produkcie ako aj ich kluc¢ovej tlohy ako opelovacov
(Zeiler 1990). Ziju v tizkej symbidze s kvitnticimi rastlinami
a svoj plod zZivia rastlinnou potravou, zmesou nektiru
a pelu. V poslednych rokoch pocet koldnii véiel vyznamne
klesol a tieto poklesy su sledované v severnej Amerike
aj Eurdpe (Hristov et al. 2021). Pri¢in tohto poklesu je
niekolko. Prvou pri¢inou je strata krmiva v dosledku
polnohospodarskej intenzifikdcie, druhou je zvySujici
sa vyznam $kodcov a chorob, ktoré véely medonosné
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Obrézok 1. Mapa odbernych lokalit v ramci Slovenska.

ovplyvnuja (Smith et al. 2013). Tretiu pri¢inu predstavuju
$kodlivé u¢inky environmentalnych kontaminantov, akymi
st napr. tazké kovy (Goretti et al. 2020). Véely medonosné
st neustdle vystavené posobeniu skodlivin vyskytujicich
sa v blizkosti tlov od jari do jesene. Pri hladani potravy
vcely prendsaju spat do tla kontaminanty obsiahnuté v ich
krmive ako aj tie, ktoré sa ukladaju na povrchu kvetov
a listov navstivenych rastlin. Véely medonosné a ich
produkty moézu byt kontaminované nielen nepriamou
cestou, teda $kodlivinami z polnohospodarskych postupov
(resp. vo vSeobecnosti z prostredia), ale aj priamou cestou,
teda kontaminantami pochadzajicimi z vcelarskej praxe
(Bogdanov et al. 2003).
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Med sa stal dolezitou sucastou ludského jedalnicka.
Ma mnozstvo vyzivovych, lie¢ivych a profylaktickych
vlastnosti (Bratu & Georgescu 2005). Aby mal
na konzumenta skuto¢ne pozitivny efekt, musi byt bez
akychkolvek kontaminujucich latok. VSetky potencialne
toxické prvky (PTE - potentially toxic elements), ktoré st
v mede pritomné a presahuju pripustné mnozstva, mozu
predstavovat hrozbu pre Iudsky organizmus. Hodnotenie
obsahu PTE v mede je v§ak zaujimavé nie len z hladiska
kontroly jeho kvality, ale moze byt povazované za tzv.
environmentdlny indikator (Lazor et al 2012).

Cielom prace bolo zhodnotit obsah PTE vo vzorkach
medu, urcit vztah medzi stupfiom antropického zatazenia
(vyjadreny pomocou krajinno-ekologickych ukazovatelov)
a obsahom PTE vo vzorkdch medu a tiez zdravotné rizika
vyplyvajuce z konzumacie medu v zavislosti od obsahu
PTE.

Material a metody
Charakteristika vyskumnych lokalit

Vzorky medu boli ziskané od v¢elarov, ktori maju svoje ule
rozmiestnené v roznych oblastiach Slovenska (Obrazok
1). Pred odberom vzoriek bol vSetkym vcelarom zaslany
manual s pokynmi, ako vzorky odobrat a uskladnit.
Vzorky boli odoberané v troch po sebe nasledujucich
mesiacoch (ma4j, jun a jal) v roku 2020. Po odobrati boli
vzorky zaslané do laboratéria na dalSie spracovanie.

Analyza obsahu potencidlne toxickych prvkov vo vzorkdch
menu

Vzorky medu (0,0900g - 0,1200g) boli zriedené 5,00ml
demineralizovanej vody a nasledne mineralizované.
Po procese mineralizacie bol vo vzorkach medu, pomocou
pristroja Agilent ICP-OES spectrometer 720 (Agilent
Technologies Inc., Santa Clara, CA, USA) stanoveny
celkovy obsah potencialne toxickych prvkov (Cu, Fe, Mn,
Ni, Pb, Zn). Rizikovy kvocient (HQ - hazard quotient) bol
vypocitany za ucelom odhadnut rizikd, ktoré vyplyvaju
z konzumacie medu. Kvocient bol vypoc¢itany nasledovne:

__ADD

HQ = o D
CxIR
ADD === (2)
BW
kde, ADD je priemerny denny prijem prvkov

((ugkg').den), RfD je denna referen¢na davka pre
prijem konkrétneho prvku ((pg.kg').den') navrhnuta
US EPA (1992, 1999) alebo odvodend z docasného
tolerovatelného tyzdenného prijmu (PTWI) stanoveného
WHO. C je stredna koncentracia tazkého kovu v mede
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(ug.kg"). IR je miera spotreby ((kg na osobu™) den™).
Podla $tatistického uradu SR bola v roku 2020 spotreba
medu na Slovensku 1,2kg na osobu na rok (Sitarova
2021). BW je priemernd telesnd hmotnost (70kg
u dospelého cloveka).

Stanovenie vybranych krajinno-ekologickych koeficientov
a indexov

Na kazdej lokalite, kde bol umiestneny ul, bola hodnotena
aj druhotnd krajinna $truktira, z ktorej boli odvodené
vybrané krajno-ekologické koeficienty a indexy. Pre
vyskumné ucely bola letova vzdialenost v¢iel stanovena
na 2km od dla. V ramci tohto okruhu bol urceny
percentualny podiel tried prvkov $truktiry CLC (2018).
CORINE Land Cover (CLC 2018) koordinuje Eurdpska
environmentéalna agentira (EEA) v rémci program EU
Copernicus a realizuji ho narodné timy pod vedenim
a kontrolou kvality EEA. Na zaklade tychto vektorovych
udajov bol orezany 2km polomer na kazdej lokalite
a pomocou geografického informac¢ného systému QGIS
sme spocitali podiel kazdej triedy v zameranej oblasti.
Polomer 2km bol vybrany, pretoze sa odhaduje, ze vcely
hladaja hlavne pel (priblizne 90 % ich navstevy) v okruhu
1,6 km od svojich tlov (Couvillon et al. 2014; Danner et al.
2014). Na zaklade informacii o rozlohe jednotlivych prvkov
krajinnej $truktdry boli vyhodnotené vybrané krajinno-
ekologické indexy a koeficienty. Koeficient ekologickej
stability (Miklds 1986) bol vypocitany nasledovne:

_ YtPaKpn
P

ES (3)

Pajerozloha (ha) jednotlivych prvkov krajinnej §truktary
(les, ornda pdda atd.), Kpn je koeficient ekologickej
vyznamnosti formy vyuZitia krajiny a P je celkova vymera
uzemia. Hodnoty koeficientu Kpn boli pridelené pre
jednotlivé skupiny prvkovkrajinnej struktdry nasledovne:
0,14 - pole; 0,62 - luky; 0,68 - pasienky; 0,5 - zdhrady; 0,3
- ovocné sady; 1 - lesy; 0,79 — vodné plochy; 0 - zastavané
plochy a 0,14 - ostatné plochy. Vysledky koeficientu boli
hodnotené podla Petrovi¢a (2005), nasledovne: ES< 0,2
vyrazne nestabilizovana krajina; 0,2 - 0,4 nestabilizovana
krajina; 0,4 - 0,6 Ciasto¢ne stabilizovana krajina; 0,6 —
0,8 stabilizovana krajina; 0,8 - 1 vyrazne stabilizovana
krajina (Solar 2012). Koeficiet miery antropického vplyvu
(Kupkova 2001) bol vypocitany nasledovne:

|4
KAZ =~ (4)

V reprezentuje plochy s vys$$ou intenzitou vyuzivania
(orna pdda, zastavana plocha, ostatné plochy) a N plochy
s nizSou intenzitou vyuzivania (trvalé travne porasty, les,
vodné plochy). Koeficient nadobtida hodnoty od 0 vyssie.
Horna hranica tohto indexu nie je urcena.
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Tretim hodnotenym koeficientom, bol
povodnosti  kultiirnej krajiny,
nasledovnym vzorcom:

Koeficient
ktory je definovany

__(les+TTP)
orna pdéda

PKK (5)

K pozitivhym prvkom patri les a trvalé travne porasty
(Zigrai 2001), pri¢om k negativnym prvkom ornd poda.
Cim je hodnota koeficientu vyssia, resp. vyssia ako 1, tym
je hodnotend krajina stabilnejsia.

Statistické vyhodnotenie ziskanych vysledkov a tvorba
mapovych vystupov

45 3

Vsetky Statistické operacie boli vykonané v programe
STATISTICA 12 (StatSoft 2004). Vsetky data boli pred
analyzou log+1 transformované. Spearmanov korela¢ny
koeficient bol pouzity za G¢elom zistenia zavislosti medzi
jednotlivymi PTE nameranymi v mede a tieZz medzi
obsahom PTE a vybranymi vlastnostami prostredia
(nadmorska vyska, krajinno-ekologické koeficienty
a indexy, pocet véelstiev). Neparametricky Kruskal-
Wallisov test bol pouzity za i¢elom stanovenia $tatisticky
vyznamnych rozdielov v obsahu PTE vo vzorkach medu
v zavislosti od mesiaca, v ktorom boli vzorky odobrané.
Mapy boli spracované v Geografickom informa¢nom
systéme pouzitim softvéru QGIS (verzia 2.18).
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Obrazok 2. Obsah potencidlne toxickych prvkov vo vzorkich medu v zavislosti od mesiaca.



Vysledky a diskusia

Obsah potencialne toxickych prvkov stanovenych
vo vzorkdch medu

Koncentracie PTE stanovenych vo vzorkach véelieho medu,
vyjadrené popisnou Statistikou si uvedené v Tabulke 1.
Hodnotené prvky Cu, Fe, Mn, Ni, Pb a Zn stanovené vo
vzorkich medu dosahovali priemerné hodnoty (v mg.
kg!) 1,06; 2,18; 2,21; 0,43; 0,68 a 52,34 v tomto poradi.
Pri porovnani vysledkov, ktoré uvadza v publikacii Lazor et
al (2012), bol obsah olova (Pb) v meranych vzorkach medu
v priemernej hodnote 0,1385 mg.kg'. Vzorky ziskané
na lokalite Prievidza v roku 2006 dosahovali hodnotu
0,1535 mgkg"' v roku 2007 hodnotu 0,0835 mg.kg™".
V lokalite Sala priemerné namerané hodnoty Pb v roku
2006 dosahovali hodnotu 0,1674 mgkg' v roku 2007 -
0,1495 mg.kg' a 0,1709 mg.kg' v roku 2008. V porovnani
s nami nameranymi hodnotami Pb za mesiace mdj az jal
boli vo vzorkach zistené vyssie koncentracie.

Tabulka 1. Popisna $tatistika vyjadrujuca celkovy potencialne
toxickych prvkov [mg.kg'] v mede.

Prvok min - max Priemer + smerodajna odchylka
Cu 0,67 - 4,18 1,06 + 0,68
Fe 1,35 -7,58 2,18 £1,20
Mn 0,00 - 5,43 2,21 £1,63
Ni 0,00 - 2,23 0,43 + 0,55
Pb 0,00 - 14,4 0,68 2,99
Zn 0,40 - 1180 52,34 + 240

Mn
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Dévodom tychto vysokych hodnét je vzorka ziskana
z lokality Stebnik — Hutisko, kde bola zistena extrémne
vysokd hodnota Pb (14,04 mgkg'). Bez tejto vzorky
je priemerna koncentracia Pb v mede 0,03 mgkg'
V praci Pavlikovej (2013), ktord stanovuje koncentracie
vybranych prvkov v mede sa hodnoty prvkov viacerych
z nich pohybovali v rovnakych hodnotich ako nami
ziskané vysledky. V nami hodnotenych vzorkach vsak
boli priemerne vyssie koncentrdcie Ni, Zn a Pb, avsak
niz$§ie priemerné koncentracie Fe. Proces tvorby medu
u vdiel je zlozity mechanizmus a je velmi pravdepodobné,
ze prechadza istym procesom (¢istenia (Leita et al. 1996).
Fakhimzadeh & Lodenius (2000) preto predpokladaju, ze
pri tvorbe medu sa ¢ast PTE usadza priamo v tele v¢iel.
Vzorky medu boli odoberané v troch po sebe nasledujtcich
mesiacoch mdj-jun-jal. Podla vysledkov uvedenych
na Obrazku 2 je zrejmé, Ze obsah Mn a Fe vo vzorkach
medu pocas hodnoteného obdobia mierne stiipal. Obsah
Ni dosahoval maximum v juni, obsah Pb a Zn v maji.
Vysledky neparametrického Kruskall-Wallisovho testu
potvrdili, ze obsah PTE sa vo vzorkach medu v zavislosti
od mesiaca nemenil. Vynimkou bol len prvok Mn, ktorého
hodnoty boli signifikantne vyssie v mesiaci jul v porovnani
s mesiacom maj. Costa et al. (2018) sa zaoberali vztahom
medzi obsahom PTE v teldch v¢iel a jeho obsahom
v atmosfére. Podla vysledkov je zrejmé, Ze vztah medzi
tymito premennymi je velmi silny. Pokial sa obsah PTE
v atmosfére meni (v zavislosti od klimatickych ¢initelov,
intenzity dopravy, intenzity priemyselnej vyroby), prejavi
sa to aj na ich obsahu v teldch v¢iel a v kone¢nom désledku
aj na jeho obsahu vo v¢elich produktoch. Vysledky tejto
a mnohych dalsich stadif potvrdili, Ze vyuzitie v¢iel ako
»nizko nakladovych® monitorovacich mechanizmov ma
velky vyznam pri hodnoteni kvality ovzdusia (Khalifa &
Aly 2020).

Pb
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Obrazok 3. Korela¢né zavislosti (Spearmanov korela¢ny koeficient) medzi obsahom potencidlne toxickych prvkov nameranych vo

vzorkich medu.
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Korelacné zdavislosti medzi obsahom potencidlne toxickych
prvkov vo vzorkdch medu

Spearmanovym korela¢nym koeficientom boli vyjadrené
zavislosti medzi jednotlivymi PTE stanovenymi vo
vzorkich medu (Obrazok 3). Z doterajsich §tudii
zameranych na hodnotenie obsahu PTE v prostredi
vyplyva, Ze ak prvky spolu signifikantne pozitivne korelujd,
je vysoka pravdepodobnost, Ze pochddzaju z rovnakého
zdroja (Li et al. 2008). Z nasich vysledkov je zrejmé, ze
v pripade medu vsetky hodnotené prvky spolu koreluju
pozitivne, pricom medzi prvkami Cu-Fe-Zn bola zistena
signifikantnd pozitivna zavislost. Zaroven, signifikantna
pozitivna zavislost bola zistena medzi prvkami Mn-Ni-Zn.

Korelacné zdavislosti medzi obsahom potencidlne toxickych
prvkov vo vzorkich medu a vybranymi krajinno-
ekologickymi koeficientmi.

Korela¢né zavislosti medzi obsahom PTE stanovenych
v mede a vybranymi krajinno-ekologickymi ukazovatelmi
st uvedené na Obrazku 4. Z vysledkov vyplyva, ze obsah
PTE v mede pozitivne koreloval s nadmorskou vyskou. So
stiupajicou nadmorskou vyskou klesa aj pocet véelstiev,
ktoré sa vyskytuji na konkrétnom tizemi. Predpokladame,
ze na danych lokalitich (s mens$im poctom vcelstiev)
st véely natené zberat pel z vacSieho tzemia (kedZe si

vzdgjomne nekonkuruju), teda zachytavaju aj vacsie
mnozstvo znecistenia. To vysvetluje aj negativne korelacie
medzi obsahom PTE a poctom vcelstiev (viac vcelstiev —
vacsia konkurencia a teda aj niz$ia schopnost ,zachytit*
kontaminanty).

Zdravotné rizikd vyplyvajiice z konzumdcie medu

Rizikovy kvocient (HQ) sa bezne vyuziva na zistenie
rizik vyplyvajucich z konzumadcie rozli¢nych potravin,
pretoze suvisi s koncentraciou prvku v danej potravine
a tiez s jeho toxicitou, kvalitou a kvantitou jedla a telesnou
hmotnostou ¢loveka (Singh et al. 2020). V Tabulke 2 st
uvedené hodnoty rizikového kvocientu pre hodnotené
prvky v mede. Vzorky medu, u ktorych HQ (pre konkrétny
prvok) dosahoval hodnotu niz$iu ako 1 nie s povazované
za rizikové. Naopak, ak HQ presiahne hodnotu 1,
konzumacia produktu moéze pre konzumenta predstavovat
zdravotné riziko (Alp et al. 2019). Hodnoty HQ pre
jednotlivé prvky stanovené vo vzorkach medu st uvedené
v Tabulke 2. Z uvedenych vysledkov vyplyva, ze hodnota
1 bola prekrocend len v pripade prvku Pb. K prekroceniu
doslo iba v jednej lokalite - Hutisko-Stebnik. Hodnota Pb
je na tejto lokalite prekroc¢ena pravdepodobne z dévodu
pouzivania produktov na oSetrovanie vciel, ktoré sa
charakteristické zvySenym obsahom tohto prvku.

PV NV KAZ PKK ES
Cu Y
® o -
Ni o - |
Pb
0333
Zn T |
f | 0333
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” N | §
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T _
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Obrazok 4. Korela¢né zavislosti (Spearmanov korela¢ny koeficient) medzi obsahom potencidlne toxickych prvkov vo vzorkach medu
a vybranymi vlastnostami krajiny. PV - pocet véelstiev, NV - nadmorskd vyska, KAZ - koeficient antropogénneho zataZenia,

PKK - povodnost kultdrnej krajiny, ES - ekologicka stabilita.



Tabulka 2. Vysledky rizikového kvocientu (HQ) stanovené pre
vybrané potencidlne toxické prvky vo vzorkidch medu [mg.kg'].

Cu Fe Mn Ni Pb Zn

min 0,0001 0,0003 0 0 0 0,0001
max 0,001 0,001 0,002 0,119 1,157 0,219

Zaver

Na zaklade ziskanych vysledkov mozeme konstatovat, ze
pre potreby biomonitoringu nie je med najvhodnej$im
monitorovacim prostriedkom, pretoze pocas spracovania
medu dochddza k ukladaniu latok v tele véely a vysledny
med je ¢iasto¢ne od potencidlne toxickych latok oéisteny.
Porovnanim obsahu PTE v mede v zavislosti od mesiaca
odberu bolo zistené, Ze sezéona nema na ich obsah
vyznamny vplyv. Korela¢né zavislosti medzi obsahom PTE
vo vzorkdch medu a vybranymi krajinno-ekologickymi
koeficientami potvrdili, Ze so zvacSujucim sa poctom
vcelstiev klesa obsah PTE v mede, rovnako, ich obsah
klesa so stupajucou nadmorskou vyskou. Predpokladame,
ze ¢im je vadsi pocet véelstiev na danom uzemi, tym vyssia
je konkurencia a teda jednotlivé véely pokryju pri zbere
mensie Gzemie. To sa moze odrazit niZ§ou koncentraciou
PTE v telach v¢iel a nésledne aj vo véelich produktoch.
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Abstract

Tinearia alternata (Say, 1824) is one of the most common cosmopolitan species of the family Psychodidae and is widespread throughout the world wherever
it has suitable living and reproduction conditions. Due to its neutral relationship (whether positive or direct) to humans, this species is often overlooked
and therefore insufficiently studied. This work provides a detailed analysis of the one-year life cycle of this species and also analyses the seasonal variability
of wing length in both sexes of this species. From environmental variables, temperature positively correlates with abundance of both males and females of
T. alternata, while precipitation showed negative correlations only with female abundance. T. alternata has two significant population maxima. The first
large maximum, which consists of three mutually overlapping generations, was recorded in May-June. The second maximum was recorded at the end
of August. The last indication of third maximum, represented by only a few specimens, was recorded at the turn of October and November. The data
suggest a correlation between abundance (or activity) of both sexes with precipitation, with an inverse trend in values visible. Though we did not confirm
a statistically significant correlation between precipitation and activity (abundance), we concluded that during periods of more intense precipitation, the
activity (abundance) decreased to very low values. By analysing results of wing length of both sexes of T. alternata, we found out that the largest wing
length for both sexes was recorded at beginning and end of the season, while shortest wing length for both sexes was recorded between June and August.

Keywords: moth flies, trickling filter fly, environmental factors, life cycle, wing length

Introduction

Research in the dipterous insects is not just about
describing new species and creating checklists for specific
countries or regions. Diptera also represent an important
object of research in the field of biology, epidemiology,
phytopathology, etc. Depending on the amount and
quality of information, various ecological studies can then
be created (e.g., Oosterbroek 2006). Both in the world and
in Slovakia, a great deal of attention is devoted primarily
to those groups of Diptera, or generally insects, that pose
a direct or indirect threat to humans, or insects that are
“aesthetic”, interesting or “special” Common species
that live in close proximity to our dwellings, especially
synanthropic species, but also those that have no impact
on humans, are usually given only marginal attention.
Diptera generally represent a very diverse and variable
group of insects with diverse biology (e.g., Manko 2015).
An example of a relatively well-studied Diptera family is
the family Psychodidae, a relatively large family with more
than 3,000 described species, with the greatest biodiversity
occurring mainly in tropical and humid climates (Curler
& Moulton 2012; Jezek & Bartak 2000). Altogether, 119
species of this family are listed in the present checklist in
Slovakia (Jezek et al. 2021).

Adults have a short and chaotic flight and often occur in
shady places near water, wetlands or directly near larval
habitats (Jezek 1972). Tinearia alternata (Say, 1824) or

the trickling filter fly (known also under the synonym
Psychoda alternata Say, 1824; see Jezek (1997)) is one of the
most common species of this cosmopolite family and is
widespread throughout the world wherever it has suitable
living and reproduction conditions. Adult individuals
occur from April to September, sometimes until October,
where the maximum number of flies peaks in mid-
summer. This species is often present in damp places, such
as cesspit walls, livestock farms, sites with excrement and
other organic materials, as well as on the shores of swamps,
etc. (Yabe et al. 1970; Szabdé 1972-1973; Rozkosny 1971;
Vaillant 1971-1983; Jezek 1972; Semelbauer et al. 2020).
The main objective is to describe the population dynamics
and seasonal wing-length variation of T. alternata in a cow
shed and to evaluate what environmental variables are
affecting it.

Material and methods

Samples were collected atabovine farm (Polnohospodarske
druzstvo Senkvice), which is located in the village of
Senkvice (48°18°09.2N 17°21°34.6“E, altitude 175m
a.s.l.). Airstrike wall traps (which operate on a similar
principle to Malaise's traps, see Semelbauer et al. 2020)
were designed and used for collection. Sampling took
place at regular weekly intervals from April 2016 to April
2017. Subsequently, the material from each trap was placed
in a separate collection container, fixed with alcohol and
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transferred to a laboratory for further processing. In the
laboratory, whole material was first sorted to the family
level, and selected families were subsequently processed.
Family Psychodidae (Figure 1) was first identified
under a stereomicroscope to the species level using the
determination literature (Satchell 1947; Jezek 1977, 1990;
Wagner 1997) (only complete or minimally damaged
samples were identified). A macroscopically easily
identifiable taxon - T. alternata — was measured using
a stereomicroscope with a measuring eyepiece. Since the
family Psychodidae does not have a strongly sclerotized
body, size is variable; thus, the length of the wing was
measured —fromthebasetothe wingtoisapex (see Figure2).

Figure 1. A sample of sorted Psychodidae material ready for
identification.

Figure 2. A female of T alternata with the wing-length
measurement scheme.

In addition to the collection of biological material, data
on external temperature and precipitation were also
obtained from the nearest weather station from the Slovak
Hydrometeorological Institute (SHMU) for the collection
period.

General linear models (GLM) with Poisson distribution
and Log link function were used to predict the T. alternata
activity as a response (dependent variable) to temperature
(independent variable).

The Past software (version 4.09; Hammer et al. 2001) was
used to provide the analyses.

Results

Overall, 3,009 specimens of Tinearia alternata (Say, 1824)
(664 males, 2,345 females) were obtained from all the traps
throughout the collection period.

The data indicate an association of abundance (or activity)
of both sexes with precipitation. An inverse trend in values
is visible. GLM plots in Figures 3 and 4 show, that during
periods of intense rainfall activity, the abundance dropped
to very low values.

b y = exp(-0,042019x+3,4567)

T. alternata 3 activity (indiv.week")
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precipitations (mm)

Figure 3. Negative relationship between the activity of T. alternata
males and precipitations - Generalized linear model plot (Poisson
distribution, log link; Slope a: -0.042019; Std. err. a: 0.005;
Intercept b: 3.457; Std. err. b: 0.054; Log likelihood: -472.48; G:
107.61; p<0.0001).
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Figure 4. Weak negative relationship between the activity of T.
alternata females and precipitations - Generalized linear model
plot (Poisson distribution, log link; Slope a: -0.018015; Std. err.
a: 0.002; Intercept b: 4.499; Std. err. b: 0.029; Log likelihood:
-1893.8; G: 88.458; p<0.0001).

Contrary to precipitation, the activity of both sexes
increased with temperature, mainly higher than 13 °C
(Figures 5 and 6).
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Figure 5. Positive relationship between the activity of T. alternata
males and temperature - Generalized linear model plot (Poisson
distribution, log link; Slope a: 0.18279; Std. err. a: 0.011; Intercept
b: -0.386; Std. err. b: 0.226; Log likelihood: -292.91; G: 466.75;
p<0.0001).

It is clear that the activity of males and females is very
similar and the abundance of individuals of both sexes
not only regarding to precipitations and temperature but
also in terms of seasonal dynamics (Figure 7). For a better
overview, average temperature and precipitation amounts
are also projected on the secondary axis. The graph shows
that the species T. alternata has two significant population
maxima. The first large maximum, consisting of three
overlapping generations, was recorded in May-June. The
second maximum was recorded at the end of August.
The last hint of the least significant third maximum,
represented by only a few specimens, was recorded at the
turn of October and November.
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Figure 6. Positive relationship between the activity of T. alternata
females and temperature - Generalized linear model plot
(Poisson distribution, log link; Slope a: 0.14052; Std. err. a: 0.005;
Intercept b: 1.735; Std. err. b: 0.101; Log likelihood: -1354.3; G:
1167.4; p<0.0001.

Upon analysing the results of measurements of the wing
length of both sexes of the species T. alternata we found that
the highest wing length for both sexes was recorded at the
beginning (May) and end (November) of the season (8 —
8.5mm for & and 11 - 12mm for Q). While shortest wing
length (4 - 5mm) for both sexes was recorded between
June and August. Changes in wing length during the season
due to the relatively large dispersion of values in individual
collections as well as fluctuations over time better reflect the
trend curves in the figures (Figures 8 and 9).
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Figure 7. Seasonal dynamics of male and female abundance of T. alternata; the secondary axis shows average temperature and
precipitation, including the moving average of precipitation values over the reference period (data from 21 Nov 2016 to 23 Mar 2017 are
not shown on the graph because T. alternata was not present in the samples).
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Discussion

According to Satchel (1947), the species T. alternata breeds
only in very humid and organic-enriched environments
but does not constitute a specialist for farms and their
environment. Satchel further states that adults can get
here, for example, from wastewater and, if they find
suitable habitat, are able to multiply rapidly. This also
corresponds to our results, as no specimen of this species
was recorded in traps during winter. T. alternata is
a cosmopolitan species (e.g., Quate 1955; Satchel 1947;
Vaillant 1971-1983; Rozko$ny 1971; Jezek 1972; Halgo$
1973; Jezek 1984; Kroca & Jezek 2015, 2019, 2022; Jezek et
al., 2017, 2018a,b, 2020, 2021; Morelli & Biscaccianti 2021;
etc.). Adults occur in the wild from April to September
quite frequently. The maximum occurrence is usually
dated at the beginning of summer, especially in the vicinity
of sewage, sewerage, near wet manure, sewage treatment
plants, rotting vegetation and the like. It is also often found
near human dwellings (Jezek 1977). Similarly, in this work
we recorded two significant population maxima. The first
large maximum was recorded in months of May to June.
The second maximum was recorded at end of August.
The last hint of the least significant third maximum,
represented by only a few specimens, was recorded at the
turn of October and November.

Most species of the family Psychodidae have a relatively
short life cycle, especially in favourable environmental
conditions (Vaillant 1971-1983). Ameen & Huq (1973)
indicate the length of development as follows: in summer

7-9 days, in winter 13-15 days (in Bangladesh); Quate
(1955) indicates larval development time up to 21-27
days. According Solbé et al. (1974), development depends
mainly on the temperature, and temperature also affects
the longevity of adults. Vaillant (1971) noted that at 4°C
adults live for about one month, and at 25°C for about 10
days. For these reasons, we believe that individual peaks at
the first population maximum could have been formed by
three separate generations, and throughout the research,
T. alternata could have up to five generations (see Figure
4) (the first three generations were present at the first
population maximum, followed by one generation at the
second population maximum (end of August) and the last
generation (probably wintering with the longest wings) at
the end of October).

Lloyd et al. (1940) investigated the seasonal occurrence of
T. alternata and concluded that the incidence of this species
outdoors is gradually increasing from spring to autumn.
According to the authors, the decrease in occurrence
during the summer may be related to an increase in the
presence of other species, i.e., competition. According to
our results, the most important factors that influenced the
abundance of T. alternata were season, precipitation and
temperature. The results show that the abundance of this
species dropped sharply after more intense precipitation
(e.g., 20.5.2016 or 20.7.2016). Klueken et al. (2009) argue
that increased precipitation activity shortens the flight
time and thereby reduces the species dispersion distance.
This may also be due to the fact that insects largely avoid
flying in the rain.
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Figure 8. Graphical representation of measured wing lengths of females obtained at individual sampling dates (the dashed line represents
a polynomial trend curve, in the blue box are the curve equation and the * value).
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Figure 9. Graphical representation of measured wing lengths of males obtained at individual sampling dates (the dashed line represents
a polynomial trend curve, in the blue box are the curve equation and the value 7).
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By analysing the results of the wing length of T. alternata,
we found that the longest wing length for both sexes was
recorded at the beginning and the end of the season,
while the shortest wing length for both sexes was recorded
in the months of June to August. Obona et al. (2016),
who measured the length of wing of species Clogmia
albipunctata (Williston, 1893), achieved similar results. We
assume that greater wing length at the beginning and the
end of the season may be due to the fact that both species (C.
albipunctata and T. alternata) migrate during this period,
while smaller individuals in the middle of season are only
meant to reproduce and do not migrate significantly.
Research on the Psychodidae family can also be important
from an epidemiological point of view, as flies of this
family can directly or indirectly spread pathogens. Bovien
(1937) in his work indicates that many species of the family
Psychodidae carry larval stages of Rhabditis (Nematoda:
Rhabditidae). The worms wrap around the abdomen of
adults in grooves between body segments and often occur
on flies harvested in fields near manure. In laboratory
experiments, these worms were able to be carried by
almost all species of the family Psychodidae (Goodey
1943). Flies of this family also have a number of internal
parasitic nematodes that almost fill body cavity with their
eggs. They are also capable of transmitting various medical
and veterinary protozoa, e.g., genus Glaucoma (Watson
1946). Myiasis is also known in this family (see e.g., Okada
1927; Tokunaga 1953; Onder et al. 2018; Sarkar et al. 2018).
It is very important that we continue to draw our attention
to such often overlooked species in order to contribute
to the overall knowledge of organisms that live in close
proximity to our homes.

Acknowledgements

We would especiallylike to thank the editor and anonymous
reviewers for providing constructive comments and for
improving the manuscript. This work was supported by
the Ministry of Culture of the Czech Republic (DKRVO
2019-2023/5.1.d, National Museum, 00023272), by the
Slovak Scientific Grant Agency, contract No. VEGA-
1/0012/20, and by the Slovak Research and Development
Agency under the contract No. APVV-14-0652.

References

Ameen M, Huq MF. 1973. Filth inhabiting of Dacca city. Journal of
Natural History 7(6): 633-652.

Bovien P. 1937. Some types of association between nematodes and insects.
Videnskabelige Meddelelser fra Dansk Naturhistorisk Forening 101:
1-114.

Curler GR, Moulton JK. 2012. Phylogeny of psychodid subfamilies
(Diptera: Psychodidae) inferred from nuclear DNA sequences with
a review of morphological evidence for relationships. Systematic
Entomology 37(3): 603-616.

Goodey T. 1943. On Rhabditis curvicaudata (Schneider) and R. paraciliata
n. sp. Journal of Helminthology 21(1): 10-17.

Halgo$ J. 1973. Prispevok k poznaniu rozsirenia druhov celade
Psychodidae (Diptera, Nematocera) na tizemi zdpadného Slovenska.
Acta facultatis rerum naturalium universitatis Comenianae. Zoology
19: 71-77.

Hammer @, Harper DA, Ryan PD. 2001. PAST: paleontological statistics
software package for education and data analysis. Palaeontologia
electronica 4(1): 9.

Jezek J. 1972. Psychodidae ¢isticich stanic odpadnich vod v Cechéch.
Sbornik Jihoceského muzea v Ceskych Budéjovicich. Ptirodni védy
12(2): 29.

Jezek J. 1977. Reinstatement of the genus Tinearia Schellenberg (Diptera,
Psychodidae). Acta entomologica bohemoslovaca 74: 232-241.

Jezek J. 1990. Redescriptions of nine common palaearctic and
holarctic species of Psychodini End. (Diptera: Psychodidae). Acta
Entomologica Musei Nationalis Pragae 43: 33-83.

Jezek J, Bartak M. 2000. Psychodidae. Folia Facultatis Scientarum
Naturalium Universitatis Masarykianae Brunensis, Biology 104:
93-100.

Jezek ], Obona J, Manko P, Tryzna M. 2021. Moth flies (Diptera:
Psychodidae) of the northern Hercynian Mountains and adjacent
localities (Czech Republic). Acta Musei Silesiae, Scientiae Naturales
70: 135-182 (+ Appendix).

Jezek J, Chvojka P, Manko P, Obona J. 2017. Faunistic and bibliographical
inventory of moth flies from Ukraine (Diptera, Psychodidae).
ZooKeys 693: 109-128.

Jezek J, Grootaert P, Lock K, Manko P. 2018a. Moth flies (Diptera:
Psychodidae) from the Belgian transition of the Atlantic to the
Central European faunal zones. Biodiversity ¢ Environment 10 (2):
5-17.

Jezek J, Manko P, Obona J. 2018b. Checklist of known moth flies and
sand flies (Diptera, Psychodidae) from Armenia and Azerbaijan.
ZooKeys 798: 109-133.

Jezek J, Manko P, Oboria J. 2020. Synopsis of the Psychodidae (Diptera)
fauna of Bulgaria. Zootaxa 4877(2): 201-240.

Jezek J, Manko P, Obona J. 2021. Psychodidae (Diptera) of Azerbaijan and
Georgia—faunistics with biodiversity notes. ZooKeys 1049: 15-42.

Klueken AM, Hau B, Ulber B, Poehling HM. 2009. Forecasting migration
of cereal aphids (Hemiptera: Aphididae) in autumn and spring.
Journal of Applied Entomology 133(5): 328-344.

Kroca J, Jezek J. 2015. Moth flies (Diptera: Psychodidae) of the
Moravskoslezské Beskydy Mts. and the Podbeskydska pahorkatina
Upland, Czech Republic. Acta Musei Silesiae. Scientiae Naturales 64:
27-50.

Kroca J, Jezek J. 2019. Moth Flies (Diptera: Psychodidae) of the
Moravskoslezské Beskydy Mts. and Podbeskydskd pahorkatina
Upland, Czech Republic, II. Acta Musei Silesiae. Scientiae Naturales
68:201-232.

Kroca ], Jezek J. 2022. Moth flies (Psychodidae: Diptera) of the
Moravskoslezské Beskydy Mts. and Podbeskydska pahorkatina
Uplands, Czech Republic, III. Acta Musei Silesiae. Scientiae
Naturales 71: 1-29

Lloyd L, Graham JE Reynoldson TB. 1940. Materials for a Study in
Animal Competition, the Fauna of the Sewage Bacteria Beds.
Annals of Applied Biology, 27(1).

Manko P. 2015. Zoolégia bezchorddtov I. Pre$ov: PreSovska univerzita
v Presove.

Morelli A, Biscaccianti AB. 2021. New records of moth flies (Diptera
Psychodidae) mainly from protected areas of peninsular Italy. Redia
104: 111-123.

Obona J, Baldziova L, Cafal R, Dobransky M, Filipovi¢ P, Iv¢i¢ B, Jezek
J, Mata$ova Z, Oc¢adlik M, Ox K, Smolék R, Tabi L, Vojtek P. 2016.
Additions to the range expansion of the invasive moth midge
Clogmia albipunctata (Williston, 1893) in Slovakia (Diptera:
Psychodidae). Acta Universitatis Presoviensis, Folia oecologica 8(1):
5-14.

Okada YK. 1927. Myiase du tube digestif causée par la larve de Psychoda
sexpunctata Curtis. Annales de parasitologie humaine et comparée
5(2): 105-106.

Onder Z, Inci A, Yildinm A, Ciloglu A, Diizlii O. 2018. Molecular
characterization of myiasis-causing moth flies (Diptera:
Psychodidae). Tiirkiye Parazitolojii Dergisi 42(3): 223.

Oosterbroek P. 2006. The European Families of the Diptera: Identification-
Diagnosis-Biology. Leiden: Brill.



Wing-length variation and bionomy of Tinearia alternata

Quate LW. 1955. A Revision of the Psychodidae (Diptera) in America
North of Mexico, by Larry W. Quate. Berkeley, California: University
of California Press.

Rozkosny R. 1971. To the knowledge of Psychodidae (Diptera) in
Czechoslovakia. ~ Scripta  Facultatis ~ Scientiarum  Naturalium
Universitatis Masarykianae Brunensis, Biology 2(1): 133-144.

Sarkar SD, Mandal DS, Banerjee D. 2018. First report of drain fly,
Telmatoscopus albipunctata (Vaillant, 1972) (Diptera: Psychodidae):
causative agent of a rare urinary myiasis from India. Journal of
Medical Science and Clinical Research 6(8): 70 -74.

Satchell GH. 1947. The ecology of the British species of Psychoda
(Diptera: Psychodidae). Annals of Applied Biology 34(4): 611-621.

Semelbauer M, Obona J, Barta M, Mangova B, Kozanek M. 2020. Spatial
distribution and seasonal dynamics of non-biting moth flies
(Diptera, Psychodidae) in confound conditions of a stable. Polish
Journal of Entomology 89(4): 190-199.

Solbé JF de LG, Ripley PG, Tomlinson TG. 1974. The effects of
temperature on the performance of experimental percolating filters
with and without mixed macro- invertebrate populations. Water
Research 8(8): 557-573.

Szabé J. 1972-73. Marpho-Okologische Untersuchungen an Psychodiden-
Larven (Diptera, Nematocera). I. Die Haut (Integumentum) und
ihre Anhidnge. Acta biologica Debrecina 10-11: 163-189.

Tokunaga M. 1953. Moth-flies that cause myiasis in man in Japan.
Japanese Journal of Sanitary Zoology 3-4(4): 101-107.

Vaillant. F 1971-1983. 9d. Psychodidae — Psychodinae (not finished).
In: Lindner E, ed. Die Fliegen der palaearktischen Region. Stuttgart.
Vols. 287(1971): 1-48; 291 (1972): 49-78; 292(1972): 79-108;
305(1974): 109-142; 310(1975): 143-182; 313(1977): 183-206;
317(1978): 207-238; 320(1979): 239-270; 326(1981): 271-310;
328(1983): 311-357.

Wagner R. 1997. Diptera Psychodidae, Moth flies. In: Nilsson A, ed.

Aquatic insects of North Europe: A taxonomic handbook. Volume 2.
Stenstrup: Apollo Books 133-144.

Watson MA. 1946. The transmission of beet mosaic and beet yellows
viruses by aphides; a comparative study of a non-persistent and
a persistent virus having host plants and vectors in common.
Proceedings of the Royal Society of London. Series B-Biological
Sciences 12(133): 200-219.

Yabe T, Moriya K, Harada E 1970. Seasonal prevalence of moth
flies collected by light-traps at pigpens and a henhouse (Dipt.,
Psychodidae). Japanese Journal of Sanitary Zoology 20: 248-252.

15



Biodiversity & Environment, 2022
Vol. 14, No. 1, 16-18

Original article

Five first records of long-legged flies (Diptera: Dolichopodidae) from Slovakia

JOZEF OBONA" & MARC POLLET??

! Department of Ecology, Faculty of Humanities and Natural Sciences, University of PreSov, 17. Novembra 1, 081 16, Presov, Slovakia,
2 Research Institute for Nature and Forest (INBO), Herman Teirlinckgebouw, Havenlaan 88 bus 73, 1000 Brussels, Belgium, *> Ope-
rational Directory Taxonomy and Phylogeny, Royal Belgian Institute of Natural Sciences (RBINS), Vautierstraat 29, 1000 Brussels,
Belgium

Abstract
This paper, based on older unpublished data, reports first records of five dolichopodid species (Diptera: Dolichopodidae) for the Slovakian fauna:
Asyndetus latifrons (Loew, 1857), Melanostolus melancholicus (Loew, 1869), Medetera belgica Parent, 1936, Syntormon macula Oldenberg, 1927, and

Syntormon submonilis Negrobov, 1975. The current national list of Slovakia herewith includes 252 species.

Keywords: first record, Asyndetus, Melanostolus, Medetera, Syntormon

Introduction

As compared to other central European countries (Pollet
& Pape 2002; Pollet 2011), the species richness of long-
legged flies (Diptera: Dolichopodidae) in Slovakia is
relatively well known. The most recent Slovak checklist
(Pollet & Suvak 2009) includes 238 species. Since then,
the following nine species were added to the Slovak
dolichopodid checklist: Systenus pallipes (von Roser,
1840), S. leucurus Loew, 1859 and S. scholtzii (Loew,
1850) (Obona et al. 2012), Medetera longisurstyla
Maslova, Negrobov et Obona, 2018 (Maslova et al.
2018), Systenus slovakiensis Negrobov, Manko & Obona
2020 (Negrobov et al. 2020), Medetera meridionalis
Negrobov, 1967, Sympycnus simplicipes (Becker, 1908),
Teuchophorus simplex Mik, 1880 (Negrobov et al. 2019),
and Systenus tener Loew, 1859 (Obona et al. 2021). The
current national list thus encompasses 247 species.
Further sampling actions produced yet other new species
for the country, which are presented here.

Materials and methods

All samples were collected by sweep netting by the
first author in 2012-2013, primarily around his home
village Diviacka Nova Ves. This locality is situated in
Western Slovakia (Prievidza district), at the border
of the Hornonitrianska kotlina basin and Rokos$ hill,
48°44°58.8“N 18°29°45.5“E, 250-350 m a.s.l. The geology
of this area is quite diverse, mainly made up of carbonates
and dolomites. Mixed oak-beech forests are present near
the village, and especially in the locality Trstenec (spring
area).

Samples were stored in 75% alcohol and identified by
second author. The following literature was used for

identification: Assis Fonseca (1978), Parent (1938),
Negrobov & Naglis (2016), and Parvu (1989, 2009). The
large collection of European dolichopodids managed by
the second author (MAPC) was used to verify the identity
of several specimens. Specimens were incorporated in
the MAPC collection.

Figure 1. Spring area (Trstenec) nr. Diviacka Nova Ves (Slovakia)
(13.05.2014), the site where four dolichopodid species were
discovered for the first time in the country (photo: Jozef Obona).

Results and Discussion

A total of 104 specimens were collected, 92 of which could
be identified to species level. The samples comprised 38
different species, including 5 species that proved not yet to
be recorded for the country. Information on their detailed
capture locations, distribution range (mainly according
to Pollet 2011; Pape et al. 2015) and ecology is presented
below.

%
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List of species
Family Dolichopodidae

Asyndetus latifrons (Loew, 1857)

Material examined: Slovakia, Hornonitrianska kotlina
basin, Trstenec (spring area nr. Diviacka Nova Ves, Figure
1), brook, 48°4420.34“N 18°29°4.81“E, 285m a.s.l, 2 &, 1
Q,22.05.2013.

Ecology: This species is confined to open, bare to sparsely
vegetated humid sandy habitats, mostly adjacent to open
water (e.g. Rohacek et al. 2021).

Distribution: Widespread in Europe. Previously recorded
from Bohemia and Moravia (Czechia). New to Slovakia.
Remark. This species was recorded from Slovakia in Pollet
(2011: Fauna Europaea) but was omitted erroneously in the
Slovak checklist of Dolichopodidae (Pollet & Suvak 2009).

Medetera belgica Parent, 1936

Material examined: Slovakia, Hornonitrianska kotlina
basin, Diviacka Nova Ves village, 48°4522.08“N
18°30°50.33“E, 250-260m a.s.l,, 1 &, 16.05.2012.

Ecology: Like many of its congeners, this species is mainly
found on vertical surfaces like tree trunks and walls (Pollet
et al. 2011). M. belgica has been encountered in largest
abundances in open forest types in Corsica but also occurs
on single trees outside forests (Pollet, unpubl. data).
Distribution: Thus far recorded from Belgium, Germany,
Romania, North European Russia, and Norway (Negrobov
& Naglis 2016), but it has most likely a wider European
distribution range. Not yet recorded from Czechia. New
to Slovakia.

Melanostolus melancholicus (Loew, 1869)

Material examined: Slovakia, Hornonitrianska kotlina
basin, Trstenec (spring area nr. Diviacka Nova Ves,
Figure 1), brook, 48°4420.34“N 18°29°4.81“E, 285m a.s.l.,
243,19,01.07.2013.

Ecology: M. melancholicus shares the same ecoprofile as
A. latifrons with a preference for open, bare to sparsely
vegetated, humid sandy riparian habitats.

Distribution: Scattered distribution in Europe from
Finland in the northeast to France in the west and Romania
and South European Russia in the southeast. Has also been
recorded from the Near East. Previously recorded from
Bohemia. New to Slovakia.

Syntormon macula Oldenberg, 1927

Material examined: Slovakia, Hornonitrianska kotlina
basin, Trstenec (spring area nr. Diviacka Novd Ves,
Figure 1), brook, 48°4420.34“N 18°29°4.81“E, 285m a.s.l.,
19,22.05.2013.

Ecology: Mainly encountered in marshlands and swamps,
always early or late in the season.
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Distribution: Belgium (Pollet 2012), Germany, Hungary,
Italy, Switzerland, Romania, and Great Britain. The record
of this species of Iran is erroneously based on another
species (Kazerani et al. 2014). Not yet recorded from
Czechia. New to Slovakia.

Syntormon submonilis Negrobov, 1975
Synonymum: Syntormon silvianum Parvu, 1989
(Drake 2021)

Material examined: Slovakia, Hornonitrianska kotlina
basin, Trstenec (spring area nr. Diviacka Novd Ves,
Figure 1), brook, 48°4420.34“N 18°294.81“E, 285m a.s.l,
1J3,22.05.2013.

Ecology: This species exhibits a distinct preference for
swamps with sparse vegetation on muddy limestone soils.
Distribution: Species known from Belgium (Pollet, unpubl.
data), Great Britain, Romania, and former Yugoslavia. Not
yet recorded from Czechia. New to Slovakia.

With these 5 first records the national checklist of
Dolichopodidae of Slovakia has been raised to 252
species. We expect several other dolichopodid species to
be discovered in Slovakia in the future, if sampling efforts
continue or intensify, certainly in habitat types that might
not yet have received sufficient attention.
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Abstract. Fish fauna of the Driencany Karst

The Driencany Karst represents a part of the Natura 2000 network as a Special Area of Conservation, where ichthyological investigation was carried
out during three periods in 2021 at four localities (Driencany, Potok, StrieZovce, Rybnik) belonging to three different watercourses (Blh, Striezovsky
potok, Drienok). The aim of the investigation was to collect data on occurrence of the Natura 2000 fish species. In total, 10 fish species of 4 families were
recorded and only one of them, Barbus carpathicus, was the Natura 2000 species. The highest diversity of fish was recorded near the village Driencany, at
the section where the stream Blh flows to the Teply vrch Reservoir. Species such as Abramis brama, Rutilus rutilus, Perca fluviatilis and Sander lucioperca,
which most likely entered the stream Blh from the reservoir were also registered in this section The two small rheophilic species Barbatula barbatula
and Phoxinus phoxinus were found exclusively in the stream Drienok near the village Rybnik. They were, however, not register in the other watercourses
presumably due to considerable predatory pressure. Our ichthyological investigation suggests that the local fish fauna may be influenced by the fish

species which are not typical in the studied watercourses.

Keywords: Slana River Basin, freshwater fish species, protected species

Uvod

Prirodnd rezervicia Drien¢ansky kras, zahfnajiaca
uzemia eurdpskeho vyznamu s identifika¢nym kédom
SKUEV0366 a SKUEV2366, sa nachadza v okresoch
Rimavska Sobota a Revica v Banskobystrickom kraji
(Vynos a Vestnik MZP). Uzemie Drien¢anského krasu je
bohaté na povrchové toky, pramene, vyvieracky a krasové
jazierka. Z vodnych tokov su z hladiska vyskytu ryb
najvyznamnejsie Blh (Obrazok 1) a Drienok. Blh prameni

v Stolickych vrchoch pod vrchom Tistie v nadmorskej
vyske okolo 1080m n. m. a vlieva sa do Rimavy
v katastralnom tzemi Rimavska Se¢ v nadmorskej vyske
cca 155m n. m. Vodny tok zdsobuje vodnu nadrz Teply
vrch. Dizka toku je cca 50,19km. Drienok je priblizne
10,46 kilometrov dlhy potok, ktory prameni v Revtckej
vrchovine pod obcou Ratkovskd Suchd v nadmorskej
vyske cca 479 m n. m. a vlieva sa do Zapadného Turca pri
obci Rybnik v nadmorskej vyske okolo 246 m n. m. (Gadl
2000; Varga in litt.).

Obrézok 1. Blh nad obcou Driencany (autor: Jilius Varga).

Korespondenény autor: J. Varga . Email: julius.varga@smail.unipo.sk
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Material a metody

Ichtyologicky prieskum bol vykonany pocas troch
obdobi, jal (27.07.2021), september (16.09.2021)
a oktdber (02.10.2021, 03.10.2021) na $tyroch lokalitach,
ato na Blhu nad obcou Driencany (lokalita: Bl1;48.485230,
20.066859) a pod obcou Potok (Bl2; 48.556875, 20.048238),
na Striezovskom potoku medzi obcami StrieZovce
a HruSovo (St; 48.511214, 20.046615) a na Drienku nad
obcou Rybnik (Dr; 48.536188,20.115196). Pre vzorkovanie
bol pouzity elektricky agregat (RADET IUP-12). V kazdej
lokalite sa lovilo 35-45 mintit. Priblizné dlzky prelovenych
usekov boli nasledovné: Bll - 184m, St — 146m, BI2 -
181 m, Dr - 153 m. Po spo¢itani jedincov a uréeni druhov
boli ryby vratené v Zivom stave spit do vody. Z hladiska
veku boli ryby zaradené do dvoch skupin (0+, adultna).
Hodnotila sa abundancia, frekvencia vyskytu, dominancia
a diverzita. Pre vypocet diverzity sa pouzil Shannonov
index. Jednotlivé druhy boli zaradené do ekologickych gild
a ich ekosozologicka charakteristika je spracovand podla
Hajdu et al. (2012). Vedecké mena druhov su v sulade
s aktualne pouzivanou nomenklatirou ryb podla databazy
FishBase (Froese & Pauly 2021).

Vysledky a diskusia

Pocas terénnych prac bolo zaznamenanych celkom 10
druhov ryb, patriacich do 4 ¢eladi (Priloha 1). V Blhu
nad Drien¢anmi (Bl1) bolo zaznamenanych 8 druhov,
na ostatnych lokalitich po 2 druhy ryb. V Blhu bola
taktieZ pozorovand vysoka variabilita v druhovom zlozeni
a abundancii medzi jednotlivymi odbermi (Priloha 2).
Prikladom je, vyskyt chraneného druhu eurdpskeho
vyznamu, mreny karpatskej (Barbus carpathicus), vletnom
obdobi a jeho absencia v jesennom obdobi (lokalita BII,
Priloha 2), ¢o moze suvisiet s migraciou na zimovisko.
Podobny sezénny pohyb opisuju Lucas & Batley (1996)
u mreny severnej (Barbus barbus) v Anglicku. Najvyssie
hodnoty indexu diverzity boli na lokalite Blh nad obcou
Driencany (Bl1 - 1,365). Hodnoty pre ostatné lokality su
nasledovné: BI2 - 0,405, St - 0,051, Dr - 0,350. V Blhu
nad Drienc¢anmi (Bl1) boli pritomné aj také druhy, ktoré
nie su typické pre dany usek toku, ako pleskaé vysoky
(Abramis brama), plotica Cervenookd (Rutilus rutilus)
ostriez zelenkavy (Perca fluviatilis) a zuba¢ velkousty
(Sander lucioperca). Netypické druhy na tom useku Blhu
uvadza aj Hajdu (2013). S velkou pravdepodobnostou sem
prenikli z vodnej nadrze Teply vrch, ktord jednak nartsa
kontinuitu vodného toku, nakolko je trvalou migra¢nou
bariérou pre ryby a tiez vyznamne ovplyviuje rybie
spolocenstvo v tseku toku nad fiou. Tok Blh nad Teplym
vrchom obhospodaruje Mestska organizacia Slovenského
rybarskeho zvdzu Rimavska Sobota (rybarsky revir Blh ¢.
2 - 3-0210-4-1). Podla udajov SRZ (Krizek in litt.) bolo
v obdobi rokov 2015 az 2021 zarybnovanie daného useku
toku Blh vykonévané vylu¢ne nasadou pstruha poto¢ného
(Salmo trutta m. fario), o sa odzrkadluje aj v useku toku

pod obcou Potok (BI2), kde mal tento druh eudominantné
zastiipenie - 86% (Priloha 3). Co sa tyka charakteru
podmienok na skimanych lokalitach, brehy na kazdej
lokalite boli husto zarastené pobreznou vegetaciou a mali
prirodzeny vzhlad. Okrem Striezovského potoka, vsade
prevazovala stromova vegeticia s dominanciou jelSe
lepkavej (Alnus glutinosa). Podmyté korene stromov st
idedlnym ukrytom pre jalca hlavatého (Squalius cephalus),
ostrieza zelenkavého a pstruha poto¢ného. Okrem toho
moézu korene stromov sluzit, ako vhodny neresovy
substrat pre fytofilné a fytolitofilné druhy. Vyskyt cereble
pestrej (Phoxinus phoxinus) a sliza severného (Barbatula
barbatula) bol registrovany len v potoku Drienok.
Na ostatnych lokalitdch mohli chybat dosledkom silného
preda¢ného tlaku pstruha poto¢ného, ostrieza zelenkavého
a jalca hlavatého. Najviac zastipenym komponentom
dna Blhu a Striezovského potoka bol strk, ¢o vyuzivaju
litofilné druhy ako neresovy podklad. To sa odzrkadlovalo
aj vo vysokej pocetnosti 0+ jedincov jalca hlavatého
a mreny karpatskej (Priloha 4). Z hladiska rybarskeho
manazmentu by sa odporucalo zachovat prirodzeny stav
rybieho spoloc¢enstva na kazdej lokalite.

Podakovanie

Vyskum bol financovany spolo¢nostou EuroForest, s.r.o.
Podakovanie patri madarskému $tipendijnému programu
Collegium Talentum 2021 a Csabovi Baldzsovi, Janovi
Kos$¢ovi, Jakubovi Fedorédkovi a Fléridnovi Téthovi
za odborné pripomienky.

Literatura

Froese R, Pauly D. 2021. FishBase. World Wide Web electronic
publication, version (02/2022) [accessed 17 March 2022]. Available
from: https://www.fishbase.se/search.php

Gaal L. 2000. Kras a jaskyne Drienc¢anského krasu. In: Kliment J, ed.
Priroda Drienéanského krasu. Banskd Bystrica: Stitna ochrana
prirody SR, 29-96.

Hajda J. 2013. Sprava z ichtyologického prieskumu povodia Slanej.
Prieskum vodnych biotopov a vod povodia Slanej z hladiska
ochrany prirody - HUSK/ 1101/2.2.1/ 0063 (Koéd: 24321, HUSK
Slana).

Hajdu J, Pekérik L, Ko§¢o J. 2012. Ichtyofauna rybovodu malej vodnej
elektrarne Hronskd Dubrava. Folia Oecologica. Acta Universitas
Presovensis 55: 56-64.

Lucas MC, Batley E. 1996. Seasonal movements and behaviour of adult
barbel Barbus barbus, a riverine cyprinid fish: Implicationsfor river
management. Journal of Applied Ecology 33: 1345-1358.

Ministerstva Zzivotného prostredia SR. 2017. Opatrenie Ministerstva
zivotného prostredia Slovenskej republiky zo 7. decembra 2017 ¢.
1/2017, ktorym sa menf{ a dopltia vynos Ministerstva Zivotného
prostredia Slovenskej republiky zo 14. jala 2004 ¢. 3/2004-5.1,
ktorym sa vyddva nérodny zoznam uzemi eurdpskeho vyznamu.
Vestnik Ministerstva Zivotného prostredia SR, ro¢nik 25, ¢iastka 6.

Rady Eurdpskych spolocenstiev. 1992. Smernica Rady Eurdpskych
spolocenstiev ¢. 92/43/EHS z 21. maja 1992 o ochrane biotopov,
volne zijucich zivo¢ichov a volne rastucich rastlin, priloha 2 a 5.

Ministerstva Zivotného prostredia SR. 2004. Vynos Ministerstva
zivotného prostredia Slovenskej republiky zo 14. jula 2004 ¢.
3/2004-5.1, ktorym sa vydéva nérodny zoznam tzemi eurépskeho
vyznamu.
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Priloha 1. Ekologicka a ekosozologické charakteristika zaznamenanych druhov.

Celad Druh Kéd Po Re Pr M S P
Cyprinidae Abramis brama abbr Pla/Ben Pl Re B LD - AU
(Linnaeus, 1758)
Alburnus alburnus alal Pla/Ben Pl Et SD - AU
(Linnaeus, 1758)
Barbus carpathicus Kotlik, baca Ben Li Re A SD EV AU

Tsigenopoulos, Rab &
Berrebi, 2002

Phoxinus phoxinus phph Pla/Ben Li Rit NM - AU
(Linnaeus, 1758)
Rutilus rutilus (Linnaeus, ruru Pla/Ben/Phy Pl Et SD - AU
1758)
Squalius cephalus (Linnaeus, sqce Ben/Pis/Phy Li Et SD - AU
1758)

Nemacheilidae  Barbatula barbatula btbt Ben Ps Re A NM - AU
(Linnaeus, 1758)

Percidae Perca fluviatilis Linnaeus, pefl Pla/Ben/Pis Pl Et SD - AU
1758
Sander lucioperca salu Ben/Pis Ph ReB LD - AU
(Linnaeus, 1758)

Salmonidae Salmo trutta m. fario satr Ben/Pis Li Rit SD - AU

Linnaeus, 1758

Po - potravné skupiny (Ben - zoobentofagny, Phy - fytofagny, Pis - piscivorny, Pla - zooplanktonofagny), Re - reprodukéné
skupiny (Li - litofil, Ph - fytofil, PI - fytolitofil, Ps — psamofil), Pr — preferencie k pradu (Et — eurytop, Re A - reofil typu
A, Re B - reofil typu B, Rit - rithral), M — migracie (LD - tahy nad 100km, SD - tahy do 100 km, NM - nemigrujuci),
S - status ochrany (EV - druh eur6pskeho vyznamu, podla smernice Rady Eurdpskych spolocenstiev ¢. 92/43/EHS z 21.
maja 1992 o ochrane biotopov, volne Zijucich Zivoc¢ichov a volne rastacich rastlin, Priloha II a V), P - pdévod (AU -
autochtonny).

Priloha 2. Abundancia zaznamenanych druhov zo $tyroch lokalit. Kody pre jednotlivé druhy ryb st uvedené v Priloha 1.

Abundancia

Jul September Oktober
Kod Bll  BI2 St Dr Bll  BI2 St Dr Bll  BI2 St Dr
baca 22
abbr 3 1
alal 80 17 4
phph 97 109 89
ruru 243 79 12
sqce 150 1 521 125 470 43 20 345
btbt 23 8 6
pefl 25 12 47 19
salu 3
satr 38 1 42 49

b 526 39 533 120 269 42 470 117 79 69 345 95
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Priloha 3. Frekvencia (F) a dominancia (D) zaznamenanych druhov zo $tyroch lokalit. Kédy pre jednotlivé druhy ryb st uvedené
v Priloha 1.

F (%) D (%)

Kod Bl1 BI2 St Dr Bl1 BI2 St Dr
baca 33 - - - 2.52 - - R
abbr 67 - - - 0.46 - - _
alal 100 - - - 11.6 - - _
phph - - - 100 - - - 88.9
ruru 100 - - - 38.2 - - _
sqce 100 67 100 - 36.4 14 99.1 -
btbt - - - 100 - 11.1
pefl 100 - 33 - 10.4 -
salu 33 - - - 0.34 R
safa 33 100 - - 0.11 -

A 9 B & D
baca 91 abbr 100 alal ruru 99
6 G H
94 galu
“ K
sqee 98 pefl 100

phph btbt 92

Priloha 4. Pomer tohoro¢nych (0+) jedincov (sivd) a dospelych jedincov (¢ierna) vyjadreny v percentdch. Kruhové grafy
oznacené pismenom od A po H vrétane, prisluchaju k lokalite BI1. Grafy oznacené pismenami I a J reprezentuju lokalitu Bl2. Grafy
oznacené pismenami K a L prislichaji k lokalite St a grafy oznacené s pismenami M a N k lokalite Dr.
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The fruits of laziness: a case study on the Asian bush mosquito and the drain fly
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Abstract

The paper provides brief information about the ability of the Asian bush mosquito (Aedes japonicus (Theobald, 1901), Diptera: Culicidae) and the
drain fly (Clogmia albipunctata (Williston, 1893), Diptera: Psychodidae) larval stages to survive under laboratory conditions at a temperature of 4°C.
According to our observations, Asian bush mosquito larvae were able to survive these conditions for up to 5 months. The observed results confirm that
this invasive species is able to overwinter in the natural environment even via the larval stages; however, overwintering mostly in the eggs stage has been
predominantly observed. Drain fly larvae were able to survive in these conditions for only 48 hours. Therefore, we believe that this invasive species is not
able to overwinter in the natural environment and prefers protected synanthropic habitats.

Keywords: experiment, Diptera, Aedes, Clogmia, larval stages, low temperature

Introduction

The results presented in this research come from other
projects, and they are the “fruits” of laziness and the
pandemic measures. The fourth-instars larvae of the Asian
bush mosquito (Aedes japonicus (Theobald, 1901)) were
originally collected from rainwater barrels in a private
garden. Larvae of the drain fly (Clogmia albipunctata
(Williston, 1893)) were obtained from our own laboratory
breeding. The living larvae of both targeted organisms
were placed in a refrigerator with a constant temperature
of 4°C (Min. 2.50°C Max. 5.50°C Mean 3.82°C Median
4.00°C) and an average humidity of 26% in mid-October
2021.

Note: The DS1925L-F5# Thermochron, a high-resolution
iButton® focused on low-temperature applications, was
used to measure the temperature in the refrigerator.

The A. japonicus larvae were kept in glass 200 ml containers
filled up to one a half with rain water. The C. albipunctata
larvae were placed in similar containers filled up to one-
fifth with a wet organic substrate. The containers were
closed with a breathable fabric in an effort to prevent the
escape of any possibly emerged adults. All containers were
first checked after a 5-month period on 15 March 2022.
Subsequently, an identical experiment was established, but
only for a 7-day period in which the samples were checked
every 24 hours.

Case study of Aedes japonicus (Theobald, 1901) larvae

Larvae of A. japonicus were able to survive 5 months of
exposure under laboratory conditions at the temperature
of 4°C. During the 7-day experiment, the larvae were alive
at each daily observation. A. japonicus is a cold-tolerant
invasive species that overwinters primarily in the egg stage
(Haddow et al. 2009) however, overwintering in the larval

stage has also been observed (Iriarte et al. 1991; Andreadis
et al. 2001; Scott 2003; Andreadis & Wolfe 2010; Kaufman
et al. 2014). Adults of the Asian bush mosquito are active
earlier in the spring and later in the fall in comparison
to ecologically similar species (Miyagi 1971; Takaoka
1982; Irish & Pierce 2008). Larvae of A. japonicus, which
can be found earlier in the year than other container-
dwelling species (Irish & Pierce 2008), inhabit rock pools,
tree holes, bamboo stumps and artificial containers,
particularly those made of stone or concrete (e.g., Miyagi
1971; Sota et al. 1994; Cabanov4 et al. 2021). Reuss et al.
(2018) noted that the Asian bush mosquito can develop
to female adults in temperatures ranging from 7°C to
31°C, while larvae cannot survive from 0°C to 5°C. On the
contrary, our findings (4°C) pointed to the ability of this
species to adapt to new and unfavourable conditions and
thus its tolerance for the winter is also changing. Another
possibility is that there are more genetic populations
in Europe (see e.g., Cabanova et al. 2021) and they have
different cold tolerances. Further research in this area is
therefore needed.

The results of our experiment confirm the ability of the
species to overwinter not only in the stage of an egg,
but also in the larval stage. According to our results, the
species is obviously able to survive winter directly in the
natural environment and especially in small-scaled water-
filled tree hollow cavities (dendrotelmata) or in water
containers or flower pots (antropotelmata) stored in cellars
or conservatories.

Case study of Clogmia albipunctata (Williston, 1893)
larvae

Larvae of C. albipunctata did not survive 5 months of
exposure under laboratory conditions at the temperature of
4°C. Equally, during the 7-day experiment, approximately

%
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50% of the larvae died after the first 24 hours of observation.
During the second observation, after 48 hours of exposure,
100% larvae mortality was observed. C. albipunctata is an
expansive, often synanthropic moth midge species alien
to Europe. Its larvae develop in sewer drains, plant pots,
swamps, etc. In winter, the species occurs at all stages in
human dwellings (e.g., Obona & Jezek 2012; Ezer 2015;
Obona et al. 2016, 2021; Trajer & Juhasz 2017; Salmela et
al. 2019; Zittra et al. 2020; Morelli & Biscaccianti 2021).
Humans can easily disperse C. albipunctata over long
distances with garbage or small water containers, such
as car tires. Underground sewage systems may aid local
dispersal. Alternatively, the species may spread on its
own during the summer, when it also breeds outdoors
(Boumans et al. 2009). However, our experiment confirms
that the species is obviously unable to survive winter in
the natural environment in the larval stages, since longer
exposures (>48 hours) at low temperatures (<5°C) are fatal
to the larvae; it prefers protected synanthropic habitats.

Summary

Larvae of the two invasive Diptera species were tested
for the ability to survive a longer (5 months), as well as
shorter (7 days) period under laboratory conditions at the
temperature of 4°C. Based on our observations, larvae of
the Asian bush mosquito A. japonicus were able to survive
at a temperature of 4°C for up to 5 months. The drain fly
C. albipunctata larvae were unable to live at a temperature
of 4°C, since after 48 hours 100% larvae mortality was
observed. A. japonicus, a cold-tolerant invasive species, is
therefore obviously able to overwinter even in the larval
stage, especially in protected, small-scale ecosystems
e.g. in tree holes, water containers, flowerpots in cellars
or conservatories. Therefore, its entry into natural
ecosystems may be earlier, and its impact on native species
could be greater. Equally, the species ability to overwinter
also in the larval stages provides a possible basis for the
creation of stable, year-round populations even in areas
with a traditional cold winter period. In connection to
the medical importance of the species as a possible vector
of the several mosquito-borne diseases, information is
becoming more serious. C. albipunctata is obviously able
to overwinter only near human dwellings. Therefore, its
entry into natural ecosystems occurs later and therefore its
impact on native species, in comparison to A. japonicus, is
suggested to be lower.
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Abstrakt

Predkladand praca sa venuje aktivite mikroorganizmov v porastoch
invadovanych Reynoutria japonica Houtt. na uzemi Slovenska. Odbery
poédnych vzoriek boli realizované v troch klimatickych oblastiach:
Stard Lubovna (chladna az velmi chladna), Humenné (mierne tepld)
aRimavska Sobota (tepld) v okoli riek Poprad, Laborec a Slana. Pre vSetky
uvedené lokality plati, ze boli vyrazne invadované rastlinou R. japonica
(pohankovec japonsky). Na vsetkych troch vyskumnych lokalitach bolo
stanovenych 20 odbernych miest, z ktorych 10 bolo invadovanych a 10
neinvadovanych. Vlastnosti pédneho ekosystému st vo velkej miere
ovplyviiované posobenim invéznych rastlin. Vzorky boli spracované v
ekologickom laboratériu. Nagim ciefom bolo stanovit fyzikalno-chemické
a mikrobidlne parametre, ktoré ovplyvnuja kvalitu pody (p6dna reakcia
pH, obsah organického uhlika, celkovy dusik, gravimetricka vlhkost
pody, podna respirdcia, enzymy: B-glukoziddza, FDA hydroldza, kysld
a zasaditd fosfatdza). Aktivita jednotlivych pddnych enzymov bola
stanovena za pouzitia konkrétnych substratov, tlmivych roztokov
a podmienok jednotlivych metodickych postupov. Aktivita vSetkych
enzymov bola stanovena spektrofotometricky vytvorenim kalibra¢nej
krivky. Taktiez sme zistovali tatisticky vyznamné rozdiely, vo vsetkych
sledovanych parametroch, medzi invadovanymi a neinvadovanymi
poédami a medzi klimatickymi regionmi a tiez medzi odbernymi miestami
s roznou nadmorskou vyskou. Zistené tidaje boli statisticky vyhodnotené
v programe STATISTICA 12. Medzi jednotlivymi parametrami boli
zistené korela¢né vztahy v zavislosti od lokality a nadmorskej vysky.
Z nasich vysledkov vyplyva, ze invazne rastliny vyrazne menia hodnoty
fyzikdlno-chemickych a mikrobidlnych parametrov. V tomto pripade
$lo prevazne o zvy$ené hodnoty podnych parametrov.

Klucové slova: podne parametre, enzymatickd aktivita, invdzne rastliny
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Abstrakt

Velkym problémom polnohospodarov su buriny, ktoré odoberaji
uzitkovym rastlindim vodu a zZiviny, ¢im sposobuji ich uhynutie.
Polnohospodari z celého sveta sa snazia riesit tento globdlny problém.
Chemické pesticidy st doposial najefektivnej$im prostriedkom sliZiacim
na ochranu proti burindm, avsak ich pouzivanie je nebezpetné pre
spotrebitela aj Zivotné prostredie. Nadbyto¢né vyuzivanie pesticidov
sposobilo zvySenu odolnost burin. Postdenie environmentalnych
a zdravotnych rizik vyuzivania chemickych pesticidov vedie k hladaniu
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alternativnych moznosti v podobe rastlinnych latok s herbicidnymi
uc¢inkami. Rastlinné herbicidy poskytuju mnozstvo vyhod vo forme nizkej
toxicity pre Zivocichy a environmentalnej bezpe¢nosti. CBD (kanabidiol)
je vytazok z rastliny Cannabis sativa L., ktory sa v poslednych rokoch
dostal do povedomia $irokej verejnosti. Jeho potencidlne biologické
ucinky st preskiimané len ¢iasto¢ne.

V predkladanej praci sme skamali moznosti fytotoxickej aktivity
CBD. Na komer¢nom trhu je CBD sucastou jedlych olejov v roznych
koncentraciach. V ramci nasho experimentu sme pouzili 10% CBD
od roznych firiem: i8lo o znacky: (1) Cure Point (kokosovy olej MTC),
(2) Hemp Bona (kokosovy olej MTC). Zo znacky Cure Point sme pouzili
CBD Cure Point — Broad spectrum a CBD Cure Point — Full spectrum.
Broad spectrum na rozdiel od Full spectrum neobsahuje THC. Okrem
komer¢nych produktov CBD sme pouzili v experimente aj ¢isty kokosovy
olej bez CBD pre vylticenie pripadného vplyvu tohto oleja na biologicku
aktivitu.

Fytotoxicku aktivitu sme skiimali na modelovych rastlinach: Raphanus
sativus L. (redkev siata), Sinapis alba L. (hor¢ica biela), Triticum aestivum
L. (pSenica letnd), Hordeum vulgare L. (ja¢men siaty).

Vysledkom boli nasledovné pozorovania: ¢isty kokosovy olej neovplyvnil
klicivost a rast korienkov ani u jednej z modelovych rastlin. CBD Cure
point — Full spectrum aj Broad spectrum s kokosovym olejom preukazali
stimulaény vplyv na rast korienkov horéice v porovnani s Cistym
kokosovym olejom. Stimula¢ny vplyv CBD oleja Cure Point oboch verzii
sa prejavil aj pri ovse. Zmena nastala pri psenici, kedy CBD Cure Point
- Full spectrum posobil stimula¢ne, zatial ¢o variant CBD Cure Point -
Broad spectrum nemal na korienky Ziaden vplyv. Na redkev ani jeden
variant nepdsobil fytotoxicky. CBD Hemp Bona prejavil stimula¢ny
ucinok na rast korienkov ovsa, naopak fytotoxicky uc¢inok sa prejavil
na hor¢ici a redkvicke. CBD Hemp Bona neprejavil Ziaden ucinok
na pSenici. CBD oleje maji schopnost ovplyviiovat rastliny inhibi¢ne
alebo stimula¢ne. Mechanizmus tohto posobenia v$ak nie je znamy.

Klucové slova: Cannabis sativa, CBD, herbicidy, fytotoxicka aktivta
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Abstrakt

Biodiverzita hmyzu, dvojkridlovce nevynimajuc, je len zriedka na tizemi
Slovenska skimand v urbannom prostredi a prave preto sme sa rozhodli
opisat vybranua Dipterofaunu na lokalite Kolmanova zahrada (Kolmanka)
v meste PreSov. Pocas Siestich odberov (smyk - vo vegetacnej sezone
v roku 2021) vykonanych v mesiacoch mdj az oktdber bolo celkovo
odchytenych 353 imag radu Diptera, patriacich do 65 druhov a 20
Celadi. Druh Drapetis flavipes (Macquart, 1834) predstavuje prvondlez
pre uzemie Slovenskej republiky a dal$ich 10 zaznamenanych druhov
patri medzi vzicne alebo zriedkavé druhy. V Kolmanke sme tiez
potvrdili pritomnost 2 invaznych druhov, z ktorych Aedes (Finlaya)
japonicus japonicus (Theobald, 1901), je invazny bodavy $kodca Tudi
a hospodarskych zvierat a Drosophila (Sophophora) suzukii (Matsumura,
1931), je invézny $kodca polnohospodarskych plodin, najma bobulovin.
Zo vsetkych druhov, ktoré sme v Kolmanke odchytili, bol najpocetne;jsi
Aedes (Aedes) vexans (Meigen, 1830) s poctom odchytenych jedincov
132 (D = 37,39 %). Druhym eudominantnym druhom bol Culex (Culex)
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pipiens pipiens (Linnaeus, 1758) ( 41 jedincov (D = 11,61 %)). Tretim
najpocetnej$im druhom s poctom jedincov 19 bol Sylvicola cinctus
(Fabricius, 1787) (D = 5,38 %), ktory je zaroven jedinym dominantnym
druhom. Co do poétu odchytenych jedincov bol najchudobnejsi prvy
odber, vykonany 1.5.2021. Pozostaval len zo 6 odchytenych jedincov
patriacich ku 4 druhom. Naopak, treti odchyt (5.7.2021) bol ¢o do poétu
odchytenych jedincov najuspesnej$i. Odchytenych bolo celkom 132
jedincov, patriacich ku 23 druhom. Vyrazne najviac jedincov odchytenych
v tomto termine, konkrétne 84, patrilo k druhu A. (A.) vexans. Co sa
tyka pestrosti taxonomickych skupin, najuspesne;jsi bol odber vykonany
13.8.2021, kedy bolo odchytenych 107 jedincov patriacich ku 25
druhom. Na zéklade zisteného konstatujeme, ze hmyz moze tazit aj
z urbanneho prostredia, akym st mestské parky. Dokonca je mozné tu
ndjst nové a vzdcne druhy pre miestnu a regiondlnu faunu, ako aj druhy
invdzne a nep6vodné. Vyskum biodiverzity urbannych ekosystémov
ma podla nasho nazoru do budtcna obrovsku perspektivu. Mesta sa
budu aj nadalej rozsirovat. Preto bude pochopenie toho, ako su rastliny
a Zivocichy ovplyvnené urbaniziciou, klu¢ové pre minimalizovanie
strat biodiverzity, minimalizdciu naruSenia mestskych ekosystémov
a zarucenie poskytovania ekosystémovych sluzieb.

Klucové slova: dvojkridlovce (rad Diptera), urbanny biotop, zloZenie
spolocenstiev, diverzita much, invazne druhy, vzicne druhy
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Abstrakt

Veela medonosna (Apis mellifera Linnaeus, 1758) je povazovana
za dolezity hospoddrsky druh z hladiska ekonomickej hodnoty jeho
produkcie, ako aj jeho klucovej ulohy ako opelovaca. Za posledné roky
pocet kolonii v¢iel v severnej Amerike aj Eurépe vyznamne klesol. Pri¢in
poklesu je viacero, od straty krmiva v désledku polnohospodarskej
intenzifikacie az po $kodlivé u¢inky environmentédlnych kontaminantov.
Veely mozu tieto kontaminanty zbierat spolu s nektirom (pelom)
a nasledne ich privadzaju do svojich tlov ako stcast potravy. Veela
medonosnd reaguje na chemické znedistenie prostredia v ktorom Zije
prostrednictvom dvoch signalov: vysokou timrtnostou a pritomnostou
rezidui v samotnych teldch vciel, alebo vo vcelich produktoch.
Vdaka tymto vlastnostiam je mozné vcely a ich produkty vyuzit ako
bioindikatory znecistenia Zivotného prostredia. Praca je zamerana
na vyuzitie véelich produktov (med, pel) na monitorovanie kvality
zivotného prostredia. Vzorky medu a pelu sme ziskali z rdznych lokalit
z takmer celého tizemia Slovenska. Na kazdej lokalite bol zaznamenany
pocet véelstiev, nadmorska vyska a tiez druhotnd krajinna $truktura
(secondary landscape structure - napr. les, ornd poda, mestské truktury,
atd.), ktord bola nasledne hodnotena pomocou krajinno-ekologickych
koeficientov a indexov. Vo vzorkidch medu a pelu sme zistovali obsah
rizikovych prvkov (Cu, Fe, Mn, Ni, Pb a Zn) pomocou metédy ICP -
OES (opticka emisna spektrometria s indukovane viazanou plazmou).

Statistickymi metédami bola vyhodnotend zavislost rizikovych prvkov
medzi sebou a tiez zdvislost medzi obsahom rizikovych prvkov
a krajinno-ekologickymi ukazovateImi. Hodnotené boli aj zdravotné
rizikd vyplyvajice z konzumacie medu pomocou rizikového kvocientu
(HQ - hazard quotient). Cielom prace bolo stanovit obsah rizikovych
prvkov vo véelich produktoch (med, pel), urcit zavislost medzi obsahom
tychto prvkov vo vcelich produktoch a vybranymi vlastnostami
prostredia (nadmorskd vyska, koeficient antropického zatazenia,
koeficient povodnosti kultirnej krajiny, koeficient ekologickej stability)
a tiez urcit rizikd vyplyvajice z konzumécie tychto produktov.

Obsah rizikovych prvkov vo vzorkach pelu dosahoval podstatne vyssie
hodnoty v porovnani s obsahom rizikovych prvkov stanovenych vo
vzorkach medu. Rizikové prvky v oboch véelich produktoch medzi sebou
korelovali pozitivne. Statistickym vyhodnotenim ziskanych vysledkov
bolo zistené, ze stupajica nadmorska vyska pozitivne koreluje s obsahom
rizikovych prvkov vo v¢elich produktoch. Zaroven bolo zistené, Ze obsah
rizikovych prvkovvo véelich produktoch sa v zavislosti od mesiaca odberu
vyznamne neli$il. Hodnotenim krajinno-ekologickych ukazovatelov bolo
zistené, Ze koeficient povodnosti kulturnej krajiny negativne koreloval
so vSetkymi hodnotenymi rizikovymi prvkami. Rizikovy kvocient bol
stanoveny len vo vzorkach medu. Riziko v stvislosti s konzumaciou
medu bolo zistené len na jednej lokalite v ramci Slovenska, a suviselo
s prekro¢enim obsahu olova.

Klacové slova: véela medonosnd, med, pel, rizikové prvky, krajinna
$truktara
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Abstrakt

Predkladand praca sa venuje spolocenstvam mikkySov na biotopoch
rozne ovplyvnenych ludskou ¢innostou, nachddzajicich sa v alividch
vodnych tokov na uzemi Slovenskej republiky. Vyskum sme realizovali v
okoli troch slovenskych miest (Bratislava, PreSov a Zvolen) na lokalitach
s roznym antropickym tlakom. Stcastou price je aj prieskum rozne
naru$enych ruralnych lokalit v blizkosti mesta Bardejov. Z celkového
poctu 5587 jedincov sme identifikovali 76 druhov suchozemskych
ulitnikov. Sedem druhov bolo pre Slovensko nep6vodnych. Zistili sme
rozdiely v druhovom zlozeni malakofauny medzi urbannymi a ruralnymi
lokalitami. S rastom antropického tlaku a fragmentéciou stanovist klesalo
zastipenie lesnych stenotopnych druhov, teda $pecialistov s vys$$imi
narokmi na podmienky prostredia. Naopak, s rasticou urbaniziciu sa
zvysSoval podiel generalistov, euryeknych a nep6évodnych druhov. Jeden
z nepovodnych druhov, Krynickillus melanocephalus Kaleniczenko, 1851,
bol v nasej $tadii na Gizemi Slovenska potvrdeny prvykrat, zistili sme ho v
okoli Bardejova. Na lokalitach vychodného Slovenska sme tiez potvrdili
dalgie Styri druhy, ktoré v $tudovanych oblastiach doposial podla
dostupnej literattry neboli zndme. Ku vzdcnym nélezom patrili karpatské



endemity Bielzia coerulans (M. Bielz, 1851) a Vestia elata (Rossmassler,
1836). K beznym druhom vyskytujicim sa v réznych podmienkach na
takmer v8etkych lokalitach patrili Arion vulgaris Moquin-Tandon, 1855,
Helix pomatia Linnaeus, 1758 a Monachoides incarnatus (O. F. Miiller,
1774). Z mnohych oblasti Slovenska, zvld$t z jeho vychodnej Casti, stile
chybaju aktudlne informacie o stave malakofauny a vyskyte nepovodnych
druhov, ktoré predstavuju riziko pre polnohospodarstvo aj pévodnu
malakofaunu. Preto je potrebné venovat vyskumu tejto skupiny vicsiu
pozornost a realizovat aj faunistické prieskumy alavii vodnych tokov,
pozdlz ktorych ¢asto dochédza k $ireniu novych nepdvodnych druhov.

Klucové slova: aluvid, ulitniky, mestd, fauna
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