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The 8" Central European Dipterological Conference

Welcome to the 8" Central European Dipterological Conference held in Kezmarské Zl'aby,
High Tatra Mountains, Slovakia!

The triennial meetings of dipterists have been organized since 1969, initially as
workshops of Czech and Slovak dipterists. However, over the last decades the meeting went
through a significant development and owing to the broader interest from researchers of the
surrounding countries, it has become a conference.

Similarly to the previous meetings, the current conference provides a place for
scientific communication and collaboration in the broad field of Diptera research: taxonomy,
phylogeny, physiology, zoogeography, ecology, palaeoecology and applied disciplines such as
nature conservation, human/ veterinary medicine and criminology. At the same time they
have always been a good opportunity to meet not only colleagues but also old friends and
good people.

We wish you a fruitful conference time in KeZmarské Zlaby!

The organizing committee
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CONFERENCE PROGRAM

Sunday, 27.09.2015
16.00 — 22.00: Registration

Monday, 28.09.2015

09.00 — 10.30: Registration
11.00— 11.30: Opening ceremony
11.30-12.30: Lunch

Oral presentations — Phylogeny of Diptera

12.30 - 12.45: Zatwarnicki T.: Phylogeny of the tribe Discocerinini (Diptera: Ephydridae)

12.45 — 13.00: Sevéik J., Kasprak D., Manti¢ M., Fitzgerald S., Sevéikova T., Téthova A. & Jaschhof M.
Molecular phylogeny of Bibionomorpha sensu lato (Diptera) based on five gene
markers

13.00 — 13.15: Manti¢ M. & Sevéik J.: Molecular phylogeny of the families Keroplatidae and
Lygistorrhinidae (Diptera: Bibionomorpha): preliminary results

13.15 — 13.30: Sikora T., Jaschhof M., Kaspfak D., Manti¢ M. & Sevéik J.: Preliminary molecular
phylogeny of gall midges (Diptera: Cecidomyiidae)

13.30 — 13.45: Kasprdak D., Téthova A. & Sevéik J.: Molecular phylogeny of Mycetophilidae: current
state of knowledge

13.45 — 14.00: Burdikova N., Kaspfdk D., Manti¢ M. & Sevéik J.: Molecular phylogeny and host
specialization of the family Bolitophilidae (Diptera)

14.00 — 14.30: Coffee break

Oral presentations — Taxonomy, biogeography, faunistics & conservation biology

14.30 — 14.45: Cielniak M.: Morphology of the preimaginal stages of Halmopota salinarius (Diptera:
Ephydridae)

14.45 — 15.00: Pochrzast K. & Ryczko I.: The comparision of proboscis morphology and its influence
on food preferences in subfamilies Ilytheinae and Ephydrinae (Diptera: Ephydridae)

15.00 — 15.15: Hefman P. & Koprdova S.: Morphology of male and female terminalia of three Central
European Trypeta species (Diptera: Tephritidae)

15.15 — 15.30: SarvaSova A. & KociSova A.: The use of integrative taxonomy in determining of biting
midges from genus Culicoides (Diptera: Ceratopogonidae)

15.30 — 15.45: Ballayova N., Goffova K., Ciampor Jr. F. & Ciamporova-Zatovi¢ova Z.: Taxonomy of
Heterotrissocladius marcidus (Chironomidae) based on DNA analysis, and genetic
variability of its Tatra population

15.45 - 16.15: Coffee break

Oral presentations — Taxonomy, biogeography, faunistics & conservation biology

16.15 — 16.30: Dénes A.-L., Kolcsar L.-P., Torok E. & Keresztes L.: Pediciidae from the Carpathians
Biodiversity Hotspots: from general patterns to case studies

16.30 - 16.45: Kubik S.: The genus Thaumatomyia (Diptera, Chloropidae) in the Palaearctic Region

16.45— 17.00: Kudela M.: Species of the genus Prosimulium (Diptera: Simuliidae) in Europe

17.00 - 17.15: Kidelova T.: European species of the Simulium reptans group (Diptera: Simuliidae)

17.15 - 17.30: Semelbauer M.: New species of lauxaniids from Slovakia

17.30 — 17.45: Cerny M. & Rohacek J.: Cerodontha (Poemyza) unisetiorbita (Agromyzidae) — a leaf
miner fly on bamboo also found in the Czech Republic
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18.00: Dinner

Tuesday, 29.09.2015

Oral presentations — Taxonomy, biogeography, faunistics & conservation biology

09.00 — 09.15: Celechovsky A.: Interesting informations about fauna of bee flies from the Czech
Republic and Slovakia (Diptera: Bombyliidae)

09.15 - 09.30: Papp L. & Cerny M.: Agromyzidae (Diptera) of Hungary — a “European” project

09.30 — 09.45: Tko¢ M.: Diptera collection of the Department of Entomology of the National Museum
in Prague

09.45 — 10.00: Bartak M.: Commented checklists of several families of Czech and Slovak Diptera

10.00 — 10.30: Coffee break

Oral presentations — Ecology of Diptera

10.30 - 10.45: Stary J.: How to look for Rhabdomastix (Rhabdomastix) incapax (Diptera, Limoniidae)

10.45 - 11.00: Soltész Z.: Flies of Red-footed Falcon

11.00 — 11.15: Rohacek J.: Psammophilous flies (Diptera) on glacial sand deposits in Silesia (Czech
Republic)

11.15 - 11.30: Foltanova A., Obona J. & Svitok M.: Mosquito (Culicidae) community assembly in tree-
holes of oak forest

12.00 - 13.00: Lunch

Oral presentations — Ecology of Diptera

13.15 — 13.30: Buldnkova E.: Ecological preferences of Atherix ibis (Fabricius, 1789) and Ibisia
marginata (Fabricius, 1781) larvae

13.30 - 13.45: Madsen B. L.: Ecological observations on Atherix ibis and Phalacrocera replicata

13.45 — 14.00: Andersen T., Baranov V., Hagenlund L.K., Ivkovi¢ M., Kvifte G.M. & Pavlek M.: Blind
flight? A new troglobiotic orthoclad (Diptera, Chironomidae) from the Lukinajama —
Trojama cave in Croatia

14.00 — 14.15: Cerba D., Milogevi¢ D., Turkovi¢ Cakali¢ I., Ergovié V., Koh M. & Vukovié¢ A.: Functional
role of chironomid larvae (Chironomidae, Diptera) within a Danube floodplain

14.15 - 16.45: Individual program
17.00: Transfer to conference dinner in village Zdiar

Wednesday, 30.09.2015

Oral presentations — Ecology of Diptera

09.00 — 09.15: MiloSevi¢ D., Stojkovi¢ Piperac M., Petrovi¢ A., Cerba D., Paunovi¢ M. & Simi¢ V.:
Concordance of Diptera taxa with different groups of freshwater biota in lotic system

09.15 — 09.30: Stojkovi¢ Piperac M., Miloevi¢ D., Petrovi¢ A., Cerba D., Paunovi¢ M. & Simi¢ V.: Can
dipterans be used as a surrogate for rapid assessments of freshwater biodiversity?

09.30 — 09.45: Brabec K.: Changes in chironomid communities related to intensity of degradation in
small streams

09.45 — 10.00: Hamerlik L., Novikmec M., Svitok M., Veselska M. & Bitusik P.: Chironomidae (Diptera)
in the ponds of the Tatra Mts.: diversity and interesting records

10.00- 10.30: Coffee break
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Oral presentations) — Ecology of Diptera and Applied Dipterology

10.30 - 10.45: Rettich F., Sebesta O. & Vyskodil R.: Beavers caused massive occurrence of mosquitoes

10.45 — 11.00: Ci¢kova H., Kozdnek M. & Taka¢ P.: Pros and cons of the use of Lucilia sericata eggs in
maggot debridement therapy

11.00 — 11.15: Dobrikova D., Hamerlik L., Szartowicz K., Reczynski W., Kubica B., Sporka F. & Bitusik
P.: The impact of human activities on the chironomid communities (Diptera:
Chironomidae) of lake Popradské pleso over the last 200 years

11.15 - 12:00 Conference closing remarks and discussion

12.15: Lunch

Poster presentations

1. Bockova E. & KociSova A.: Species composition of mosquitoes (Diptera: Culicidae) in selected areas
in Eastern Slovakia

2. Katona P.: Potential geographic distribution and a new locality of Eclimus gracilis Loew, 1844

3. Szentivanyi T., Sz6ke K. & Estok P.: Host associations of bat flies (Diptera: Nycteribiidae) in Hungary

4. Spacek J.: Distribution of Athericidae (Diptera) in the Czech Republic

5. Spacek J.: Some interesting chironomid taxa in the Krkonose (Giant) Mts.

6. Torok E., Jost H., Horvath C., Cadar D., Tomazatos A., Lihken R., Becker N., Keresztes L., Popescu O.
& Schmidt-Chanasit J.: Longitudinal mosquito surveillance study in Danube Delta and the first
report of Ochlerotatus hungaricus (Mihalyi, 1955) for Romania
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Blind flight? A new troglobiotic orthoclad (Diptera, Chironomidae) from the Lukina jama -
Trojama cave in Croatia

Trond Andersenl, Viktor Baranovz, Linn Katrine Hagenlundl, Marija Ivkovié3, Gunnar M.
Kvifte"* & Martina Pavlek®

IDepartment of Natural History, University Museum of Bergen, University of Bergen, Bergen,
Norway, e-mail: Linn.Hagenlund@uib.no
’Lebniz Institute for Freshwater Ecology and Inland Fisheries, Berlin, Germany
*Department of Zoology, University of Zagreb, Zagreb, Croatia
LDpepartment of Zoology, Institute of Biology, University of Kassel, Kassel, Germany
> Department of Molecular Biology, Ruder Boskovic Institute, Zagreb, Croatia and Croatian
Biospeleological Society, Zagreb, Croatia

Keywords: Chironomidae, Orthocladiinae, new genus, caves, Croatia

During expeditions to the Lukina jama — Trojama cave system in the Velebit Mountain
in Croatia in 2013, several females of a pale Chironomidae belonging to the subfamily
Orthocladiinae were collected in a chamber at 980 m below the surface. The specimens
were found to belong to an undescribed chironomid genus, which will hopefully be
published during the autumn. Molecular phylogenetic analysis groups it with the genera
Tvetenia, Cardiocladius and Eukiefferiella in the “tribe Metriocnemini”.

Morphological features like pale color, strongly reduced eyes and very long legs make
it a typical cave animal. Surprisingly, it has also retained large wings and appears to be
capable of flight which would make it the first flying troglobiont worldwide, disproving
previous beliefs that bats are the only animals capable of flying in complete darkness.

The species appears to be parthenogenetic, as only females were collected. The
discovery confirms the position of the Dinaric arch as a highly important hotspot of
subterranean biodiversity.
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Commented checklist of Czech and Slovak species of Fannidae (Diptera: Muscomorpha)

Miroslav Bartak® & JiFi Preisler?

IDepartment of Zoology and Fisheries, Faculty of Agrobiology, Food and Natural Resources,
Czech University of Life Sciences Prague, CZ-16521 Praha 6-Suchdol, Czech Republic,
e-mail: bartak@af.czu.cz,

VInaf'skd 692, 460 01 Liberec 6, e-mail: preisler.blb@seznam.cz

Keywords: Diptera, Muscomorpha, Fanniidae, Czech Repblic, Slovakia, new records

Commented checklist of Czech and Slovak Fanniidae is presented. The following five
species are first recorded from the Czech Republic: F. collini d'Assis-Fonseca, 1966
(simultaneously first record from Central Europe), F. lugubrina (Zetterstedt, 1838),
F. melania (Dufour, 1839), F. slovaca Gregor & Rozkosny, 2005, and F. brinae Albuquerque,
1951 (simultaneously first record from low altitudes) rising the total number of Czech
species to 69. Another species, F. alpina Pont, 1970, is first recorded from Slovak Republic,
rising the total number of Slovak species to 51. Another two species are first recorded from
Bohemia [F. verrallii (Stein, 1895) and F. vespertilionis Ringdahl, 1934] and two from Moravia
[F. limbata (Tiensuu, 1938) — this species, considered in Central Europe very rare, was found
in large numbers but always near water both running and standing in early spring under
unusually warm temperature conditions and F. norvegica Ringdahl, 1934]. The occurrence of
two very rare species is confirmed in the Czech Republic [F. conspecta Rudzinski, 2003 and
F. cothurnata (Loew, 1873) — simultaneously first recorded from Kazakhstan]. The existing
keys are improved for F. carbonaria (Meigen, 1826), F. nidica Collin, 1939, and F. conspecta.
Some variability in key characters was found in F. carbonaria (specifically, t2 has 1-5
pd setae) which may cause confusion in existing keys.

11



The 8" Central European Dipterological Conference

Zmény struktury taxocendzy pakomarovitych (Diptera: Chironomidae) v zavislosti na
intenzité degradace malych vodnich tokd

Changes in chironomid communities related to intensity of degradation in small streams

Karel Brabec

Centrum pro vyzkum toxickych Idtek v prostredi, Prirodovédeckad fakulta Masarykovy
univerzity, Kamenice 753/5, 625 00 Brno, e-mail: brabec@sci.muni.cz

Klicova slova: Chironomidae, larvy, organické znecisténi, hydromorfologie
Keywords: Chironomidae, larvae, organic pollution, hydromorphology

Gradient intenzity eutrofizace (organického znecisténi) a hydromorfologické
degradce malych vodnich tokd byl hodnocen z hlediska odezvy taxocendzy larev
pakomarovitych (Diptera: Chironomidae). PfestoZe bylo snahou vybrat lokality zasazené jen
jednim ze studovanych stresor(i, zvlasté na intenzivné degradovanych lokalitdch nebylo
mozné vyloucit spoluplsobeni vice stresord. Intenzita stresord byla vyjadiena pomoci
chemickych ukazatell (koncentrace dusi¢nan(, fosforecnand, chloridd, BSKs) a souhrnych
indexud systému River Habitat Survey.

Taxocendzy pakomadrovitych byly hodnoceny z hlediska druhového sloZeni,
autekologickych charakteristik (species traits), podilu jednotlivych podceledi/tribG na
abundanci i poctu taxon( a citlivosti vici stresorlim (saprobni valence). Pakomaroviti reaguji
na gradient eutrofizace zménou struktury spolecenstva z hlediska taxonomického sloZeni
| zastoupeni potravnich strategii. Naproti tomu i nejvice hydromorfologicky poskozené
lokality poskytovaly podminky pro znacné mnozstvi druhl pakomar(. To se da pfisuzovat
existenci mikrohabitatovych podminek vytvarejicich znaénou heterogenitu prostredi v
prostorovém méfitku odpovidajicim malym larvam pakomarul (fasové narosty na umélém
substratu, homogenni stérko-piscity substrat s dostatkem organické hmoty vyskytujici se
mezi strukturami regulovaného koryta.

Ve studii byly vyhodnoceny vazby taxocendz pakomarovitych na chemické parametry
vody, hydromorfologické charakteristiky ficniho koryta a pfibfezni zény i charakteru povodi
studovanych lokalit. Vysledky ukazuji na indikaéni potencidl ¢asto opomijené soucasti
spoleCenstev makrozoobentosu — larev pakomar(. Vzhledem k tomu, Ze vetSina ficni sité
stredni Evropy je vystavena spoluplisobeni kombinace stresorli, ma vyhodnoceni vazby
indikatort na jednotlivé prvky degradace vyznam pro ochranu ekologické hodnoty fi¢nich
ekosystém{.

12
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Ecological preferences of Atherix ibis (Fabricius, 1789) and Ibisia marginata (Fabricius,
1781) larvae

Eva Buldnkova

Comenius University, Faculty of Natural Sciences, Department of Ecology, Bratislava,
e-mail: bulankova@fns.uniba.sk

Keywords: Atherix ibis, Ibisia marginata, preferences, climate change impact

Although Atherix ibis and Ibisia marginata larvae play important role in function of
running waters, their ecological preferences have not been completely evaluated till yet
(www.freshwaterecology.info). According to the freshwater organisms categories (Schmidt-
Kloiber, Hering, 2009) we find out altitudinal preferences, temperature range, pH preference
and climate change impact for both species.

The study was supported by the fund VEGA 1-0176/12.

13
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Molecular phylogeny and host specialization of the family Bolitophilidae (Diptera)

Nikola Burdikovd, David Kasptak, Michal Manti¢ & Jan Sev¢ik

Department of Biology and Ecology, Faculty of Science, University of Ostrava, Chittussiho 10,
CZ-71000 Ostrava, Czech Republic, e-mail: Burdikova@seznam.cz

Keywords: Diptera, Bolitophilidae, molecular phylogeny, mycophagous insects, host
specialization

Results of the first molecular phylogenetic analysis of the family Bolitophilidae are
presented. For 10 Central European species of the family Bolitophilidae, DNA extraction and
subsequent polymerase chain reaction (PCR) was performed using four gene markers, one
nuclear (28S) and three mitochondrial (12S, 16S and COIl). Dataset was analysed using the
maximum likelihood method. The phylogenetic relationships are studied in relation to host
fungi. The results will be presented in the presentation. Current knowledge about host fungi
associations for individual species of the family Bolitophilidae will also be summarized.

14
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Morphology of the preimaginal stages of Halmopota salinarius (Diptera: Ephydridae)

Magdalena Cielniak
University of Opole, Opole, Poland, e-mail: mcielniak@uni.opole.pl
Keywords: shore flies, larva, puparium

Shore flies (Ephydridae) are known to inhabit environments not tolerated by other
Diptera. Quite a few species are specialized to live in waters of exceptionaly high salt
concentration. The ability to withstand high osmotic pressure occurred in various lines of
shore flies independently. Halmopota salinarius (as Ephydra salinaria) was described by
Bouché (1834) basing on the specimens collected in "Schlesien" (Silesia, SW Poland). The
short description of the species also included inprecise illustration of the larva. The more
detailed descriptions and illustrations of the mature larvae and puparium are provided.
Materials were collected from the graduation tower in Bad Rothenfelde (Germany).

15
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Zajimavosti ve fauné dlouhososek Ceské republiky a Slovenska (Diptera: Bombyliidae)

Interesting informations about fauna of bee flies from the Czech Republic and Slovakia
(Diptera: Bombyliidae)

Alois Celechovsky

Katedra zoologie a ornitologickd laboratof PFF UP v Olomouci, 17. listopadu 50, 771 46
Olomouc, e-mail: celechov@prfnw.upol.cz

Kli¢ova slova: Bombyliidae, Ceska republika, Slovensko, rozsifenti, faunistika
Keywords: Bombyliidae, Czech Republic, Slovakia, distribution, faunistics

V Celed dlouhososkoviti (Bombyliidae) je na svété popsano vice jako 4500 druhd,
ztoho vEvropé bylo zjisténo cca 335 druhl. Larvy jsou preddatofi, ektopariziti,
endoparazitoidi ¢i hyperparizitoidi rlznych bezobratlych, hlavné hmyzu: blanokfidlych
(Hymenoptera), dvouktidlych (Diptera), motyli (Lepidoptera), kobylek (Ensifera) ¢i saranci
(Coelifera). Z tzemi CR a SR je uvadén vyskyt 55 druh(. Nékteré druhy jsou zoogeograficky
vyznamné, maji na Uzemi stfedni Evropy severni hranici svého rozsifeni s velmi lokalnim
vyskytem. K témto druhQm patti Phthiria gaedei, Phthiria canescens, Bombylisoma nigriceps,
Systoechus gradatus, Exoprosopa minos a Lomatia lachesis. V pfispévku jsou prezentovany
informace o celkovém rozsifeni uvedenych druhl, zajimavé poznatky z jejich biologie
a vyskytu na Gzemi CR a Slovenska.

16
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Functional role of chironomid larvae (Chironomidae, Diptera) within a Danube floodplain

Dubravka Cerba®, Djuradj Milogevi¢?, Ivana Turkovi¢ Cakali¢*, Viktorija Ergovi¢', Miran Koh® &
Ana Vukovi¢!

IDepartment of Biology, Josip Juraj Strossmayer University of Osijek, Cara Hadrijana 8/A,
31000 Osijek, Croatia, e-mail: dcerba@biologija.unios.hr
’Department of Biology and Ecology, Faculty of Sciences and Mathematics, University of Nis,
Visegradska 33, 18000 Nis, Serbia

Keywords: Chironomidae, ichthyofauna diet, periphyton, Glyptotendipes sp.

In the Pannonian part of the Danube there is a large floodplain area, between 1383
and 1410 rkm, Kopacki Rit, supporting very diverse biocoenoses. Freshwater invertebrates
form different communities such as periphyton on various substrates, or benthos, and
Chironomidae larvae present one of the most constant and abundant taxa groups within
them. These communities can be very suitable feeding sites for fish. To test whether
chironomids represent the main food in lake’s ichthyofauna, we examined the fish stomach
contents. Sampling was conducted using gill net in May 2014 in Kopacko Lake. Fish were
weighted, measured and their intestines were emptied, and its contents separated and
inspected under a stereoscopic microscope. Out of 258 fish, we found Chironomidae larvae
in 98 specimens, most of which belonged to the species Gymnocephalus baloni. Chironomids
presented 70% of sorted invertebrates (larvae 64% and pupae almost 7%) and only dipterans
which could be indentified among eaten Insecta. The main food source for fish was most
likely periphyton, since the recorded chironomid species composition differed from that
found in the sediment, and the dominant species, Glyptotendipes sp., Polypedilum
nubeculosum, Cricotopus gr. sylvestris and Endochironomus albipennis, are typically found on
macrophytes and have been previously recorded as dominant phytophylous species in
Kopacki Rit. The results confirmed the significant functional role of chironomids in
hydrobiocoenoses of lentic systems.

17
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Pros and cons of the use of Lucilia sericata eggs in maggot debridement therapy

Helena Ci¢kova', Milan Kozanek® & Peter Takag™?

IInstitute of Zoology, Slovak Academy of Sciences, Dubravskd cesta 9, 845 06 Bratislava,
Slovakia, e-mail: helena.cickova@savba.sk, milan.kozanek@savba.sk,
%Scientica s. . 0., Hybesova 33, 831 06 Bratislava, Slovakia, e-mail: peter.takac@savba.sk

Keywords: larval therapy, green bottle fly, eggs, chronic wounds

Maggot debridement therapy (MDT) has become an established method of
treatment of chronic non-healing wounds. In classic larval therapy, live medicinal-grade
larvae of Lucilia sericata (Meigen) are applied in the wounds to remove necrotic tissue and
initiate the healing process. However, preparation of maggots and ensuring their sterility are
time consuming and labor-intensive. Our laboratory experiments show that L. sericata eggs
can be used instead of live larvae with the added benefits of easier handling and longer shelf
life of the eggs compared to live larvae. Major challenges associated with application of the
eggs during MDT include development of rapid sterility tests to confirm microbiological
safety of the eggs, maintenance of suitable transport conditions and optimum moisture of
the wound environment to allow hatching of the eggs.

This research was funded by the Operational Program of Research and Development
and cofinanced with the European Fund for Regional Development (EFRD), Grant ITMS
26240220030: Research and development of new biotherapeutic methods and their
application in the treatment of some illnesses.
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The impact of human activities on the chironomid communities (Diptera: Chironomidae)
of lake Popradské pleso over the last 200 years

Daniela Dobrikovél, Ladislav Hamerll'kl, Katarzyna Szarfowiczz, Witold Reczynskiz, Barbara
Kubica?, Ferdinand Sporka® & Peter Bitusik*

Ipepartment of Biology and Ecology, Faculty of Natural Sciences, Matej Bel University,
Tajovského 40, 97401 Banskd Bystrica, Slovakia,
e-mail: daniela.dobrikova@gmail.com
’Department of Coal Chemistry and Environmental Sciences, Faculty of Energy and Fuels,
AGH University of Science and Technology, Krakow, Poland
3Institute of Zoology, Slovak Academy of Sciences, Dubravskd cesta 9, 84506 Bratislava,
Slovakia
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Keywords: Chironomidae, paleocommunity, loss-on-ignition, Pb dating, cultural

eutrophication, High Tatra Mts., Slovakia

The goal of the present study is to identify the effect of increasing anthropic impact
since the second half of the 19th century on the lake Popradské pleso. The boost of tourist
activities and construction of chalets close by the lake are well documented and served as
supporting data for the paleoecological reconstruction. The lead dating indicates that the
0—-8 cm section of the short core taken from the deepest part of the lake represents the past
~ 200 years, dating back to ~ 1814 AD. In the 10 cm portion of the sediment core, a total of
~ 1700 chironomid head capsules representing 37 taxa of 5 subfamilies were found. The
dominating taxa all over the sediment core were Heterotrissocladius marcidus-type,
Psectrocladius sordidellus-type and Tanytarsus lugens-type representing the 80 % of all head
capsules found. Beside the lacustrine taxa, taxa preferring flowing waters (rheophils and
rheobionts) made up a significant portion of the taphocaenosis. We assumed that
meteorological conditions such as precipitation, temperature and relative moisture could be
the controlling factors for those taxa indicating the intensity of the inlet stream. Neither
touristic activity, nor early cottage development around the lake had considerable influence
on the chironomid community structure or organic content of the lake. Changes of most of
metal elements concentrations reflected rather bigger scale changes of industrial activities
than local scale human disturbances.
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Mosquito (Culicidae) community assembly in tree-holes of oak forest

Alexandra Foltanova®, Jozef Obotia® & Marek Svitok®

YL udanice 32, 95611, e-mail: alexandra. foltanova@gmail.com
’Katedra ekoldgie, Fakulta humanitnych a prirodnych vied, PreSovskd univerzita v PreSove,
Ul. 17 novembra ¢. 1, 081 16 Presov, e-mail: obonaj@centrum.sk
*Katedra bioldgie a vSeobcnej ekoldgie, Fakulta ekoldgie a environmentalistiky, Technickd
univerzita vo Zvolene, 960 53 Zvolen, e-mail: svitok@tuzvo.sk

Keywords: lenght — mass relationships, mosquitoes, biomass, competition

The work provides first comprehensive information about mosquitoes communities
organization in treeholes in Slovak oak forest. The aims were 1) to establish lenght-mass
relationships for three mosquito species (C. pipiens, A. plumbeus, O. geniculatus) and to
estimate biomass 2) to evaluate relationship between mosquito biomass and characteristics
of the environment and 3) to assess the level of competition in mosquite assemblages of
treeholes. Samples of mosquitoes were collected from treeholes on oaks (Quercus sp.) from
September 2010 to January 2012. The lenght-mass relationships were established using
power model. We found significant relationship between mosquito biomass and variation
coefficient of conductivity and marginally non-significant relationships between biomass,
conductivity and size of treehole opening, respectively. The level of competition was
assessed using Czekanowsky index of temporal niche overlap. Because the index reached
substantially lower values than for simulated communities without competition we conclude
that the species were significantly separated in time in several treeholes. This can be
interpreted as an indirect evidence of competition. The significant relationship between
level of competition and conductivity variability suggests that fluctuating environment
promote temporal separation of mosquito species.

This work was supported by the Slovak Research and Development Agency under the
contract number APVV-0059-11.
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Chironomidae (Diptera) in the ponds of the Tatra Mts.: diversity and interesting records

Ladislav Hamerlik!, Milan Novikmec?, Marek Svitok®, Marta Veselska’ & Peter Bitugik®

IDepartment of Biology and Ecology, Matej Bel University, Tajovského 40, SK-97401 Banskd
Bystrica, Slovakia, e-mail: ladislav.hamerlik@umb.sk
zDepartment of Biology and General Ecology, Technical University in Zvolen, T. G. Masaryka
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Even though the lakes of the Tatra Mountains (Slovakia/Poland) have been studied
intensively over the last decades, there is very little known about the limnology of the ponds
in the region. Thus, between 2000 and 2013, 66 Tatra ponds located between 1,089 and
2,201 m a.s.l. were sampled for benthic invertebrates. Out of the total 122 taxa collected,
Chironomidae constituted the richest group with 58 taxa. The most diverse pond supported
13 chironomid taxa and, mean diversity was 6 taxa/pond. Lasiodiamesa sp., Derotanypus cf.
sibiricus and Rheocricotopus reduncus were firstly recorded in Slovakia and represent
species/taxa with very rare distribution patterns. While total diversity was decreasing with
elevation considerably (b=-0.01, r2=0.24), chironomid diversity showed weak response to
altitude (b=-0.003, r2= 0.08). Significant changes were, however, obvious in the chironomid
assemblage structure: while the proportion of Tanypodinae and Chironominae on the total
chironomid diversity was decreasing with increasing altitude, ratio of Diamesinae and
Orthocladiinae increased. This interesting pattern is most likely a result of phylogeny
features and in turn different competitiveness of particular chironomid taxa.

The project was funded by the Slovak Research and Development Agency, contract
no. APVV-0059-11 and by the Slovak Scientific Grant Agency, VEGA, contract no. 2/0081/13.
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Morphology of male and female terminalia of three Central European Trypeta species
(Diptera: Tephritidae)

Petr Hefman' & Stanislava Koprdova *

IKFivokldt 190, CZ-27023, e-mail: petr.272@centrum.cz
ZCrop Research Institute, Drnovskd 507/73, Praha 6, CZ-16100, e-mail: koprdova@vurv.cz

Keywords: Trypeta, morphology, terminalia, identification

Male terminalia and female aculeus of three Central European Trypeta species —
Trypeta artemisiae, T. immaculata and T. zoe — have been studied. New diagnostic
characters are presented and their distribution is discussed. The three species are clearly
separated on the basis of easily visible genitalic characters.
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Molecular phylogeny of Mycetophilidae: current state of knowledge

David Kasprak', Andrea Téthova® & Jan Sevéik

IDepartment of Biology and Ecology, Faculty of Science, University of Ostrava, Chittussiho
10, CZ-71000 Ostrava, Czech Republic, e-mail: davidkasprak@gmail.com
’Department of Botany and Zoology, Masaryk University, Brno, Czech Republic

Keywords: fungus gnat, Mycetophilidae, Bibionomorpha, molecular phylogeny, systematics

The fungus gnats (Mycetophilidae) represent one of the most abundant and diverse
families of the infraorder Bibionomorpha. The relationships within this family are still little-
known. The molecular phylogeny of Mycetophilidae was reconstructed based on five
mitochondrial (12S, 16S, COI, COIll, cytB) and three nuclear (18S, 28S, ITS2) gene markers
using maximum likelihood and Bayesian inference. We sampled more than 70 genera or
subgenera of Mycetophilidae. DNA was extracted and sequenced in the years 2011-2015.
Sequences of several additional taxa were obtained from the GenBank database. The
preliminary results revealed subfamilies Leiinae (including Allactoneura DeMeijere),
Manotinae, Mycetophilinae, Mycomyiinae and Sciophilinae as monophyletic groups. The
subfamily Gnoristinae appears as paraphyletic. The tribe Metanepsiini has not been found to
be monophyletic but rather a heterogeneous group of genera within Gnoristinae. Also the
monophyly of Dziedzickia Johannsen is not supported. Individual trees will be demonstrated
and discussed in the presentation but the datasets and results are still being updated.
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The genus Thaumatomyia (Diptera, Chloropidae) in the Palaearctic Region

Stépan Kubik

Czech University of Life Sciences, Faculty of Agrobiology, Food and Natural Resources,
Department of Zoology and Fisheries, 165 21 Praha 6 - Suchdol, Czech Republic,
e-mail: kubik@af.czu.cz

Keywords: Chloropidae, Thaumatomyia, species, distribution, faunistic

The genus Thaumatomyia Zenker, 1833 is a relatively small genus of the subfamily
Chloropinae (Diptera, Chloropidae) belonging to the Thaumatomyia genus group together
with genera Formosina Becker, 1911 and Thressa Walker, 1860. The species are
characterized by interfrontal setae in one or more rows on the frontal triangle, flattened
scutellum with approximated apical scutellar setae, more or less convex scutum and large
oval tibial organ on third tibia. Larvae are often predators of aphids. Seven species are
known from the Palaearctic Region, three species are disputable and three additional
species of this genus are new to science.
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Druhy rodu Prosimulium (Diptera: Simuliidae) v Eurépe

Species of the genus Prosimulium (Diptera: Simuliidae) in Europe

Matug Kadela', Tatiana Kudelova® & Peter H. Adler?
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KlGc¢ové slova: Prosimulium, cytotaxondmia, cytochrom c oxidaza |
Keywords: Prosimulium, cytotaxonomy, cytochrome c oxidase |

Musky rodu Prosimulium maja holarktické rozSirenie a vacSina druhov je viazanych na
horské vodné toky. Celosvetovo je zndmych priblizne 44 druhov, v Eurépe 11. Studovali sme
material z r6znych casti Eurépy s pouzitim kombinacie morfologickych, cytotaxonomickych
a molekularnych metdd. Predbezné vysledky ukazuju, Ze je potrebna revizia vacsiny druhov.
V pripade druhu Prosimulium hirtipes (Fries, 1824), ktorého areal siaha od Skétska cez
vacsinu Eurépy a? po vychodnl Cinu, bolo na tomto $irokom Uzemi opisanych pat
poddruhov, resp. pribuznych taxdénov, tri z nich s vyskytom v Eurépe. Poddruh P. hirtipes
italicum opisany z Apeninského polostrova bol neskdér synonymizovany s P. hirtipes.
Molekularna a cytotaxonomickd analyza populacii P. hirtipes naznacuje, ze v Eurdpe ide
o komplex cytoforiem, pricom jedna z nich zodpoveda P. italicum. Prosimulium latimucro
(Enderlein, 1925) je vysokohorsky druh s ostrovéekovitym rozSirenim v pohoriach strednej
ajuznej Eurdpy a Britskych ostrovov. Cytotaxonomickd analyza ukdzala, Ze od Britskych
ostrovov cez Pyreneje, Alpy aZ po Karpaty ide o jeden taxdn, avSak v Primorskych Alpach bol
zisteny iny reprodukéne izolovany a sympatricky sa vyskytujlci taxéon. V pripade druhu
Prosiumulium rufipes (Meigen, 1830) sa ukdazalo, Ze morfologicky identifikované jedince
z Alp, Karpat a Balkanu zodpovedaju inému taxénu, predbeine ozna¢ovanému ako P. sp. aff.
3. Dal3ia nova cytoforma rodu Prosimulium bola zaznamenana na Peloponéze.
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Eurdpske druhy skupiny Simulium reptans (Diptera: Simuliidae)

European species of the Simulium reptans group (Diptera: Simuliidae)

Tatiana Kddelova®', Matus Kudela®, Peter H. Adler? & Aleksandra Ignjatovi¢-Cupina®
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ZEntomology program, Clemson University, Clemson SC 29634-0310 USA,
e-mail: padler@clemson.edu
3University of Novi Sad, Faculty of Agriculture, T. Dositeja Obradovic¢a 8, 21000 Novi Sad,
e-mail: cupinas@polj.uns.ac.rs

Kltéové slova: Simulium reptans, Simulium colombaschense, cytochrém c oxidaza, cytotaxondmia
Keywords: Simulium reptans, Simulium colombaschense, cytochrome c oxidase, cytotaxonomy

Skupinu druhov Simulium reptans tvori 16 druhov musiek, z ktorych vacsina je svojim
vyvinom viazand na velké rieky. Mnohé z nich sp6sobuju v ¢ase premnozenia zna¢né skody
na hospodarskych zvieratach a tak isto mozu ohrozit zdravie [udi. Prikladom takéhoto druhu
je Simulium colombaschense, ktory bol v minulosti zodpovedny za masové hynutie dobytka
v okoli Dunaja na Balkdnskom polostrove. Napriek vyznamu skupiny reptans je stav
taxondmie jednotlivych druhov problematicky a nedorieseny. U jedincov patriacich do
skupiny reptans zo strednej Eurdpy, Balkanu a Skandindvie sme porovnali morfologické
znaky, Struktdru polyténnych chromozémov a genetickd variabilitu v Useku
mitochondridlneho génu COIl. Simulium reptans (Linnaeus, 1758) a Simulium reptantoides
Carlsson, 1962 su dva dobre definované druhy. V rdmci oboch druhov boli zaznamenané dve
genetické linie (A a B). V pripade S. reptantoides sa line A a B vyskytovali sympatricky na
vSetkych lokalitdch, okrem Talianska, kde sme zaznamenali len liniu B. V pripade S. reptans
sa linia reptans A vyskytovala len v Skandinavii a Velkej Britanii a v strednej Eurépe sme
zaznamenali vyhradne reptans B. Medzi severoeurépskymi a stredoeurépskymi populaciami
boli male rozdiely v morfolégii kukiel a lariev. U druhu Simulium colombaschense (Scopoli,
1780) vsetky jednince z povodia Dunaja patrili k jednej cytoforme (colombaschense A).
Daldia cytoforma bola zaznamenana v Taliansku (B) v rieke Beld (C) a dve nové cytoformy
v Grécku (D a E).
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Ecological observations on Atherix ibis and Phalacrocera replicata

Bent Lauge Madsen

Watercastle Old School Research Station, DK 7620 Lemvig, Denmark,
e-mail: bent@laugemadsen.dk

Keywords: water snipefly, cranefly, larval ecology, Jutland, Denmark

Atherix ibis (water snipefly) is well known for egg-bearing female aggregation in
crust-like clusters on bridge ceilings and trees facing stream surfaces. Danish distribution
data showing the species to be widely distributed in streams in the Jutland peninsula, but
absent from the numerous islands. Females aggregate in a short period in early summer in
warm and calm weather only. Adverse weather may result in very few clusters. The females
are attracted to an initiated cluster by pheromones. The flies fasten to the surface and to
each other by minute Velcro-like structures on their feet. Wing coloration, swarming pattern
and cluster shape may protect against predators by mimicking some aggressive wasps. The
tiny larvae stay in the cluster for a few days before they drop into the water. Contrary to
common belief no signs of larval feeding on dead mothers has been observed. The majority
of larvae left the cluster during nighttime. The biological relevance of night drops may be to
avoid predation from trout-fry.

The cranefly larvae, Plalacrocera replicata, is densely covered by long, thin
outgrowths. Their silvery appearance indicates a respiratory function. SEM studies shows
plastron-like gill structures. Scirtid-larvae (Coleoptera) may be symbionts feeding on
microorganisms covering the “gills”, thus preventing reduction in oxygen-uptake.
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Molecular phylogeny of the families Keroplatidae and Lygistorrhinidae (Diptera:
Bibionomorpha): preliminary results

Michal Manti¢ & Jan Sev¢ik
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CZ-710 00 Ostrava, Czech Republic, e-mail: michal.mantic@gmail.com,
sevcikjan@hotmail.com.

Keywords: Keroplatidae, Lygistorrhinidae, Sciaroidea, phylogenetic analysis, molecular markers

With nearly 1000 species and about 100 genera, the family Keroplatidae (Diptera:
Sciaroidea) belongs to the most diverse families in the infraorder Bibionomorpha. In the current
concept, it contains 4 subfamilies — Arachnocampinae and Sciarokeroplatinae, distributed only in
the Australasian and Oriental region, respectively, Macrocerinae, consisting of the tribes
Macrocerini and Robsonomyiini, and the largest subfamily Keroplatinae, formed also by two tribes,
Keroplatini and Orfeliini. The family Lygistorrhinidae is usually considered as a separate family but
there are also opinions, based on both morphological and molecular characters, that it should be
placed inside the family Keroplatidae, as its subfamily Lygistorrhininae.

Here we present a new phylogenetic study, based on three mitochondrial (12S, 16S, COI)
and two nuclear (18S, 28S) gene markers, that confirms the inclusion of Lygistorrhinidae in the
family Keroplatidae, but also shows that some relationships inside the family still need to be
resolved. Current dataset includes more than 60 taxa from the families Keroplatidae and
Lygistorrhinidae. The phylogenetic tree, based on the maximum likelihood analysis, revealed some
interesting results which will be presented and discussed at the conference.
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Concordance of Diptera taxa with different groups of freshwater biota in lotic systems

Djuradj Milo$evi¢', Milica Stojkovic Piperacl, Ana Petrovi¢?, Dubravka Cerba®, Momir
Paunovi¢* & Vladica Simi¢®
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*Department of Biology, University of J. J. Strossmayer in Osijek, Cara Hadrijana 8A, HR-
31000 Osijek, Croatia, e-mail: dcerba@gmail.com
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Keywords: Diptera taxa, community concordance, lotic system, Self-organizing map

Community concordance is a degree to which different taxa groups of freshwater
biota similarly respond to different environmental gradients. Due to identification problem,
Diptera taxa have been excluded from community concordance studies, or applied with poor
taxonomic resolution. The main objective of this study was to test the distributional
concordance of Diptera taxa with other freshwater taxa along the longitudinal gradient of
lotic systems. Furthermore, we wanted to define the concordant taxa groups for lotic
habitats with different levels of water quality. The Artificial neural network (Self-organizing
map (SOM)) was used to ordinate and classify macroinvertebrate and fish taxa with similar
distributional patterns, sampled along the Southern Morava river basin. The SOM obtained
four groups of neurons with concordant taxa. Group A was consisted of 31 taxa mainly from
Chironomidae group. Representatives of cluster A were distributed in most polluted sites.
Group B were presented with 28 taxa distributed at moderately polluted sites. Group C was
presented with 65 taxa from habitats with high water quality. Finally, group D was consisted
of 113 taxa without specific distributional pattern. Diptera group presents one of the most
dominant and frequent groups within hydrobiocoenoses and has to be included in all
biodiversity and bioassessment studies.
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Agromyzidae (Diptera) of Hungary — a “European” project

Laszl6 Papp’ & Milo$ Cerny?

'Beremend u. 43, H-1182 Budapest, Hungary, e-mail: flyer.papp@gmail.com
’Halenkovice 1, CZ-763 63, Czech Republic, e-mail: cerny.milos@centrum.cz
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The mining flies are important pests of a number of cultivated plants. The damage
caused in field crops is seldom extensive but the number of agromyzid species recorded as
pestiferous is very high. On the contrary, no comprehensive book on the Central European
Agromyzidae has been published after Hendel’s (1931-36) in the Lindner’s series. Now the
authors plan a book series (4 vols) for the safe identification for the c. 750 species of
Agromyzidae, which may occur in the Carpathian Basin. The identification of all agromyzid
species of the middle areas of Europe is mostly possible.

Vol. 1 with 1300 (mostly original) figures on more than 300 pages (published in
September 2015) includes the general part (morphology of adults and larvae, phylogenetic
relationships of Agromyzidae, classification, life-habits, economic importance, the history of
studies on the Hungarian Agromyzidae). The systematic part contains a key to genera
(adults) and the subfamily Agromyzinae with 157 spp. in the genera Agromyza, Hexomyza,
Melanagromyza and Ophiomyia. A catalogue with occurrence data in Slovakia and in the
Czech Republic, the references and a taxonomic index are attached.

The species entries on each species include Diagnostic features (particularly of the
male genitalia) - Faunistic status - Life-habits - Economic importance - Comments.

In Vol. 1 twelve species new to science and fifty-eight other species as new for the
fauna of Hungary are reported. Vols 2 to 4 will be published one volume/year to 2018.
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The comparision of proboscis morphology and its influence on food preferences in
subfamilies llytheinae and Ephydrinae (Diptera: Ephydridae)

Katarzyna Pochrzast® & Izabela Ryczko?
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e-mail: kasia.pochrzast@gmail.com, izabelaryczko@o02.p!
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The present phylogenetic classification of the shore flies (Zatwarnicki, 1992) is based
on morphological structures and the male terminalia. The first phylogenetic reconstruction
with an emphasis on structures of proboscis in Hyadinini (llytheinae) was presented recently
(2014). Three elements of adult mouthparts have phylogenetic importance for taxonomy:
the number of pseudotracheae, structure of cibarium and lacinia.

We demonstrate the comparison of the proboscis and its structures within two sister-
groups: llytheinae and Ephydrinae. Both subfamilies contain species with different food
preferences. We can distinguish algae, diatoms and cyanobacteria feeders, which show a
great variety of modifications of pseudotracheae and cibarium parts. The dagger-like or
teeth-like modifications occurring in pseudotracheal rings are most likely used to graze and
filter food substrate from surfaces. The ground plan of cibarium in presented subfamilies
also differers significantly. Variations are visible in the shape of hypopharynx and
arrangement of cibarial sensilles. The foregoing characters can be used to better
understanding of food preferences occurring in the family Ephydridae.
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Bobfi zpUsobili lokalni koma¥i kalamitu

Beavers caused massive occurrence of mosquitoes

FrantiSek Rettich®, Oldfich Sebesta’ & Roman Vyskotil®
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Keywords: floods, flood-plain forest, beaver (Castor fiber), massive occurrence of Aedes spp.
mosquitoes

V obdobi dlouhotrvajictho extrémniho sucha a minimalniho vyskytu komar( rodu
Aedes (Diptera, Culicidae) byla v poloviné ¢ervence 2015 v polesi Tvrdonice, na hranici
katastralniho uzemi mésta Lanzhot a obce Kostice, na lokalité s mistnim nazvem LiS¢i hora
zjisténa lokalni zaplava témér 500 ha luzniho lesa. Zaplavu zpUsobili bobti evropsti (Castor
fiber) svymi hrazemi, kterymi prehradili kanaly napdjené fekou Moravou a které slouzi
k zavodriovani lesa. Vyskyt larev komard byl v dobé zaplavy enormni, misty az 500 larev/dm?.
24. Cervence byla jiz pozorovdna vyrazna aktivita enormniho mnoiZstvi Cerstvé vylihlych
komard. Dne 28. Cervence zde byl proveden odchyt komar( pomoci svételné EVS pasti
s atraktantem CO, . Past byla exponovana od 16:00 do 8:00 ndasledujiciho dne. Bylo
odchyceno 1709 samic komart. Dominovaly druhy byly Ae. vexans (77,5%) a Ae. sticticus
(21,3%). Dalsi odchyt byl zde proveden 6. srpna. To jiz bylo odchyceno 3489 komarud coz
odpovidalo tzv. ,kalamitnimu® vyskytu. Dominovaly opét druhy Ae. vexans (85,7%)
a Ae. sticticus (13,3%). Na kontrolni nezaplavené lokalité Lanzhot — Soutok vzdalené cca 15
km bylo v tu dobu do pasti chyceno pouze 77 komard. Na druhé kontrolni lokalité Tvrdonice,
vzdalené pouze 3 km od zaplavené lokality, bylo odchyceno 545 komar( (Ae. vexans byl
zastoupen v 95,6 %). Na této lokalité doslo proti odchytu z 15. ¢ervence k vyraznému narlstu
poctu bodajicich komar( v dlsledku zaletu Ae.vexans z bobry zaplavené lokality. V druhé
poloviné srpna bobfi opravili poborené hraze a luini les byl opét zaplaven.Vyskyt larev
a pozdéji dospélch komaru bude i naddle sledovan.
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Psammophilous flies (Diptera) on glacial sand deposits in Silesia (Czech Republic)

Jindfich Rohacek

Slezské zemské muzeum, Nddrazni okruh 31, CZ-746 O1 Opava, Czech Republic,
e-mail: rohacek@szm.cz

Keywords: Diptera, psammophilous species, distribution, glacial sands, Hlu¢insko, Czech Republic

Preliminary results of a study of dipterous communities on sandy habitats of glacial
origin in the Hlu¢insko area (Czech Silesia, NE Czech Republic) are presented. The
glaciolacustrine sand deposits in the area under study were formed after the Saalian
Glaciation (cca 160 000 ya) on shores of postglacial lakes which had arisen from a melted
glacier. The psammophilous insect fauna only occurs in sites where the sand is exposed, i.e.
mostly in sand-pits. Because no research of sand-loving Diptera has previously been
conducted in the area, the author began to study this group by sampling flies in the largest
active sand-pit (Zavada nr. Hlucin, about 49°56'25"N, 18°09'56"E, cca 265 m) and in a small
abandoned sand-pit and a nearby sandy hill (Béla ve Slezsku, 49°58'25''N, 18°09'05"E, cca
245 m) in 2013 and 2015. Flies were collected by sweeping and netting on these sandy
habitats once a month with the aim to obtain as wide a species spectrum as possible. The
sampling hitherto performed yielded a number of psammophilous or even psammobiont
species, the most interesting of which are: Aspistes berolinensis Meigen, 1818 (Scatopsidae),
Tetanops myopina Fallén, 1820 (Ulidiidae), Trixoscelis obscurella (Fallén, 1823)
(Trixoscelididae), Eutropha variegata Loew, 1866, Thaumatomyia hallandica Andersson,
1966 (Chloropidae) and Curtonotum anus (Meigen, 1830) (Curtonotidae). In addition, several
xerophilous and/or thermophilous species were also recorded, including Desmometopa
discipalpis L. Papp, 1993 (Milichiidae). Judging from their distribution the sand-loving species
found on glacial sands in the Hluéinsko area seem to be of different origins. Besides the
species of distinctly southern origin (e.g. Curtonotum anus) and taxa widespread in the W.
Palaearctic (most other species), it seems that at least some of them could have spread from
the Baltic Sea coasts by a growing continental glacier during the Saalian Glaciation and
survived on sand dunes formed on the shores of postglacial lakes. This is the case of
Tetanops myopina, a species widespread on sand dunes of Irish, North and Baltic Seas having
its only inland records on glacial sands in northern Ukraine and the NE part of the Czech
Republic. These inland populations are therefore considered to be glacial relicts.
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New species of lauxaniids from Slovakia

Marek Semelbauer

Institute of Zoology, Slovak Academy of Sciences, e-mail: marek.semelbauer@savba.sk

Keywords: Lauxaniidae, Sapromyza slovaca, new species, Slovakia

During faunistical research of Slovakia, a new lauxaniid belonging to the genus
Sapromyza named S. slovaca was discovered. The new species is closely related to
S. sexpunctata and S. opaca, as revealed by phylogenetic analysis of three molecular markers
(16S rRNA, elongation factor 1-alfa and 28S rRNA). In the key of Papp (1979) and Shatalkin
(2000) it can be easily confused with S. zetterdterti. Both species are small in body size and
share the presence of 2 pairs of black spots on 5" and 6" abdominal tergites. Both species
are easy to recognize, especially by the structure of male genitalia and some other
morphological characters, like the presence of brown rectangular spot on the occiput,
antennae widely separated and flat frons (present in S. zetterstedti, absent in S. slovaca).
Both species differ also by habitat preference. The new species prefers warm and open
places (up to date it is known from western Slovakia), while S. zetterstedti occurs typically in
high altitude (High Tatra Mountains) or high latitude (the type locality is Norway).
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Preliminary molecular phylogeny of gall midges (Diptera: Cecidomyiidae)

Tomas Sikora', Mathias Jaschhof?, David Kasprak®, Michal Manti¢® & Jan Seve¢ik

Ipepartment of Biology and Ecology, University of Ostrava, Ostrava, Czech Republic
“Station Linné, Olands Skogsby 161, SE-38693 Firjestaden, Swede,
e-mail: sikothomas@gmail.com

Keywords: Diptera, Sciaroidea, Cecidomyiidae, molecular phylogeny, systematics

Family Cecidomyiidae (Diptera: Sciaroidea), with about 6,000 described species, is
one of the most species-rich families of flies in the world. The family is currently subdivided,
based on morphological characters, into six subfamilies — Catotrichinae, Lestremiinae,
Micromyinae, Winnertziinae, Porricondylinae and Cecidomyiinae. Representatives of all
these subfamilies were included in this study. The phylogeny was reconstructed based on
combined analysis of five gene markers — three mitochondrial (12S, 16S, COIl) and two
nuclear (18S, 28S). Our results support the monophyly of the family as well as the
monophyly of all the subfamilies. The phylogenetic tree obtained from the maximum
likelihood analysis will be presented and commented on in the presentation.

35



The 8" Central European Dipterological Conference

Flies of Red-footed Falcon

Zoltan Soltész™?

!Lendiilet Ecosystem Services Research Group, MTA Centre for Ecological Research,
Alkotmdny Street 2-4, H-2163 Vdcrdtot, e-mail: soltesz.zoltan@okologia.mta.hu
’Department of Zoology, Hungarian Natural History Museum, Baross street 13, H-1088
Budapest, Hungary

Keywords: blood-sucking flies, vector, bird, Culicidae, Ceratopogonidae, Carnidae

The strictly protected Red-footed falcon (Falco vespertinus Linnaeus, 1766) was
studied: Kardoskut, South Hungary 2010-2012, Mez6csat East Hungary 2009, 2010. Two
sampling methods were used: gel trap and breeding. For the gel trap plastic plates
(10x15cm) were used covered with baby oil gel on one side. The gel traps were fixed on the
nest boxes (24h) during the three different phases of the incubation period (eggs, young and
old nestlings). The flies were removed by clean petrol, thus the files did not damage,
whichallowed the identification of these fragile flies. Near Mez6csat in 2009 that was a
period when the nest boxes weren't cleaned for 3 years. Nest material has been collected
from 44(2009) and 17 (2010) nest boxes. The material has been stored in linen bag, and in
the winter season stored in a cellar. The imagoes of flies have been breeded.

A total of 16668 (gel trap) and 50550 (breeding) diptera specimens were catched
during the studies. The most abundant species were Culicidae and Carnidae. Four
Ceratopoginidae species and one Fannidae species proved to be new to the Hungarian
fauna.

Significant correlation was found between the numbers of the mosquitoes and the
nestlings and detected the West-Nile Virus (lineage 2) in Culex pipiens Linnaeus, 1758 in
Kardoskut. The number of blood-feeding Carnus hemapterus Nitzsch, 1818 was drastically
reduced 2010 compared to 2009, most likely due to our cleaning efforts thus necessarity the
cleaning of the nest boxes.
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Jak se hleda Rhabdomastix (Rhabdomastix) incapax Stary, 2005 (Diptera, Limoniidae)

How to look for Rhabdomastix (Rhabdomastix) incapax (Diptera, Limoniidae)

Jaroslav Stary

Neklanova 7, CZ-779 00 Olomouc-Nedvézi & Silesian Museum, TyrSova 1, CZ-746 01 Opava,
Czech Republic, e-mail: stary.cranefly@gmail.com

Klicova slova: Diptera, Limoniidae, Rhabdomastix (Rhabdomastix) incapax, novd samice,
redukce kfidel, ekologie, chovani

Keywords: Diptera, Limoniidae, Rhabdomastix (Rhabdomastix) incapax, new female, wing
reduction, ecology, behaviour

Znovuobjeveni druhu Rhabdomastix (Rhabdomastix) incapax Stary, 2005 na Sardinii
umoznilo aktualizovat popis samce a podat prvni popis samice tohoto druhu. Jsou pfipojeny
poznamky k redukci kridel, ekologii a chovani.

Rediscovery of Rhabdomastix (Rhabdomastix) incapax Stary, 2005 in Sardinia made it
possible to update the description of the male and to provide the first description of the
female of this species. Notes on the wing reduction, ecology, and behaviour of this species
are appended.
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Can dipterans be used as a surrogate for rapid assessments of freshwater biodiversity?

Milica Stojkovic¢ Piperacl, Djuradj Miloéeviél, Ana Petrovic’z, Dubravka éerba3, Momir
Paunovi¢* & Vladica Simi¢?
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%Institute of Biology and Ecology, Faculty of Science, University of Kragujevac, Radoja
Domanovica 12, 34000 Kragujevac, Serbia, e-mail: anapetrovic@kg.ac.rs, simic@kg.ac.rs
*Department of Biology, University of J. J. Strossmayer in Osijek, Cara Hadrijana 8A, HR-
31000 Osijek, Croatia, e-mail: dcerba@gmail.com
“Institute for Biological Research “Sini$a Stankovic”, University of Belgrade, Bulevar despota
Stefana 142, 11000 Belgrade, Serbia, e-mail: mpaunovi@ibiss.bg.ac.rs

Keywords: surrogate, biodiversity, diversity indices, river basin

The assessment of biodiversity using all taxa in the given area is usually a time-
consuming and expensive process since it requires taxonomic expertise for each group of
aquatic biota. Therefore, the selection of surrogates to reliably represent freshwater
biodiversity is an important topic in many recent studies. However, according to the
available literature, a very few cross-taxon correlations can be considered as high enough to
be used as a potential surrogate. In this study, we tested the utility of Diptera taxa to assess
the freshwater biodiversity in lotic systems of central Balkan Peninsula. The total number of
species, abundance, and diversity indices (Shannon-Wiener diversity index — H', Simpson
index — 1-D) have been calculated for four taxa groups: Diptera, Ephemeroptera-Plecoptera-
Trichoptera (EPT) group, macroinvertebrates without Diptera and fish. Spearman rank-
correlation coefficients revealed that diversity of Diptera and other macroinvertebrates are
correlated along the longitudinal gradient of the river basin, when the diversity was
presented by 1-D (r=0.391, P<0.05). In addition, Diptera diversity was also correlated with
EPT group (H', r=0.391, P<0.05). Such low level of correlation indicates a different diversity
patterns among the investigated taxa groups. The obtained diversity information from
different taxa groups is rather complementary, what diminishes the reliability of a surrogate
approach in the biodiversity management.
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Molecular phylogeny of Bibionomorpha sensu lato (Diptera) based on five gene markers

Jan Sevtik?, David Kasprak®, Michal Manti¢!, Scott Fitzgerald?, Tereza Sevéikova', Andrea
T6thova® & Mathias Jaschhof*

Ipepartment of Biology and Ecology, University of Ostrava, Ostrava, Czech Republic
Oregon State University, 3029 Cordley Hall, Corvallis, OR 97331, USA
*Department of Botany and Zoology, Masaryk University, Brno, Czech Republic
“Station Linné, Olands Skogsby 161, SE-38693 Férjestaden, Sweden

Keywords: lower Diptera, Sciaroidea, phylogenetic analysis, molecular markers, systematics

The phylogeny of the megadiverse insect infraorder Bibionomorpha (Diptera) was
reconstructed based on the combined analysis of three mitochondrial (12S, 16S, COIl) and
two nuclear (18S, 28S) gene markers. All the analyses (maximum parsimony, maximum
likelihood and Bayesian inference) strongly support the monophyly of Bibionomorpha in
both the narrow (sensu stricto) and the broader (sensu lato) concepts. The major lineages of
Bibionomorpha sensu lato (Sciaroidea, Bibionoidea, Anisopodoidea, and Scatopsoidea) and
most of the included families are supported as monophyletic groups. The position of
Axymyiidae outside Bibionomorpha as well as the paraphyly of Bibionidae and Keroplatidae
are demonstrated and discussed. Most of the included Sciaroidea incertae sedis genera were
found to be related to Cecidomyiidae, but the relationships within this group require further
study.
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Dipterologicka sbirka Entomologického oddéleni Narodniho muzea

Michal Tkoc¢

Entomologické oddéleni, Ndrodni muzeum, Cirkusovd 1740, Praha 9 Horni Pocernice,
e-mail: michaltkoc@gmail.com

Kli¢ova slova: Diptera, kurdtorské a vyzkumné aktivity, Psychodidae, webova prezentaca
Keywords: Diptera, Psychodidae, curator and research activities, online presentation

V prispévku bude predstaven vznik a kratce popsdna historie sbirky dvoukfidlych
Entomologického oddéleni Narodniho Muzea v Praze. Dale bude nastinén stav a vyvoj sbirky
v letech 1961-2014 (v téchto letech sbirka sidlila v Kunratickém zamku) a dale bude
informovano o nejvyznamnéjsich pfirlistcich a o sbérnych expedicich z tohoto obdobi. Od
zacatku roku 2015 je sbirka deponovana v novych depozitarich v Hornich Pocernicich a nyni
probihd jeji reorganizace. Bude predstaven plan této reorganizace a mozZnost zapojeni
externich specialistl do téchto praci. Autor predstavi hlavni kuratorské a vyzkumné aktivity,
véetné jiz ukoncenych, rozpracovanych a také téch planovanych. Pfedevsim bude predstaven
katalog typQ sbirky koutulovitych (Psychodidae) a novd webova prezentace sbirky
(www.diptera.cz), kde Ize nalézt podrobnéjsi informace o shirce a ¢innostech kuratora.
Budou predstaveny nejvyznamnéjsi ¢asti sbirky a je nabidnuta moZnost jejich studia
pfislusnymi specialisty (distancni v podobé vypljcek a prezenéni — ndvstévy).
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Phylogeny of the tribe Discocerinini (Diptera: Ephydridae)

Tadeusz Zatwarnicki

Department of Biosystematics, Opole University, ul. Oleska 22, 45-052 Opole, Poland,
e-mail: zatwar@uni.opole.pl

Keywords: Diptera, Ephydridae, Discocerinini, phylogeny, proboscis

The tribe Discocerinini belongs to the subfamily Gymnomyzinae and is composed by
13 genera and 2 subgenera (1 genus and 2 subgenera are described as new). Generic
relationship of the tribe was suggested by Zatwarnicki and Mathis (2001). The characters of
proboscis support generic status for recently established taxa (Orasiopa, Lamproclasiopa,
Galaterina, and Facitrichophora) and allow separating three new taxa. Genera
Polytrichophora and Orasiopa are divided into subgenera and Hydrochasma is divided into
separate genera, while one group of species is more related to Discocerina, than to the rest
of Hydrochasma. Two types of cibarium were found and different number of
pseudotracheae (from 2 to 11). The revised relationship among Discocerinini resulted in four
groups 1) Gymnoclasiopa group with nominate genus, 2) Diclasiopa group with Diclasiopa,
Ditrichophora, Hecamedoides and Pectinifer, 3) Lamproclasiopa group with Galaterina,
Lamproclasiopa, Orasiopa and 4) Discocerina group with, Discocerina, New genus,
Facitrichophora, Hydrochasma, and Polytrichophora.
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Taxonoémia druhu Heterotrissocladius marcidus (Chironomidae) na zaklade analyzy DNA
a geneticka variabilita jeho populacie na tizemi Tatier

Taxonomy of species Heterotrissocladius marcidus (Chironomidae) based on DNA analysis
and genetic variability of its Tatra population

Natalia Ballayova™?, Katarina Goffova*, Fedor Ciampor Jr.! & Zuzana Ciamporova-Zatovi¢ova®

ISlovenskd akadémia vied, Ustav zooldgie, Sekcia ekoldgie Zivocichov, Dubravskd cesta 9, 845 06
Bratislava, Slovenska republika, e-mail: zuzana.zatovicova@savba.sk
2Univerzita Komenského v Bratislave, Prirodovedeckd fakulta, Katedra ekoldgie, Mlynskd
dolina, 824 15 Bratislava, Slovenska republika, e-mail: nata.ballay@gmail.com

Uvod

Tatranské jazera vytvaraju unikdtny habitat pre mnohé vodné bezstavovce. Vyskum
dvojkridlovcov doposial prebiehal na druhovej, resp. rodovej Urovni najma v rdmci faunistickych,
ekologickych a paleolimnologickych Studii. Druhova diverzita spolocenstiev vodného hmyzu plies je
celkovo dobre spracovand, avSak studium druhov a populacii na molekuldrnej Urovni je len
v zaciatkoch.

Z publikovanych dat o zloZeni spolocenstiev makrozoobentosu tatranskych plies je zrejmé,
Ze najpocetnejSou skupinou je ¢elad Chironomidae (Hamerlik et al. 2014). Na Uzemi Tatier bol
potvrdeny vyskyt 58 druhov pakomarov (Novikmec 2015). Modelovy organizmus
Heterotrissocladius marcidus (Walker 1856) bol zvoleny predovsetkym z dévodu jeho vysokej
frekvencie vyskytu vo velkych, ale i malych jazerach. Jeho vodné larvy maju eurytopné rozsirenie
na celom Uzemi Tatier atvoria vyznamnu sucast makrozoobentosu tatranskych plies. Imago
aktivne lieta, no pre jeho nizku hmotnost moze byt zandsané vzdusnymi prddmi. Naopak, v
larvalnom $tadiu nie je schopny migracie, co umoZnuje presnu lokalizaciu zozbieranych jedincov.
Larvy je mozné determinovat na zaklade kombinacie morfologickych znakov: tenké, stihle telo,
mlie¢nobiele zafarbenie, vyrazne tmavé submentum (Cast hlavovej kapsuly) (Bitusik 2010).

Vramci komplexnejsieho Studia populacnej genetiky H. marcidus v Tatrach bol okrem
inych markerov analyzovany aj fragment mitochondridlnej DNA: cytochrom c oxiddza podjednotka
I (dalej mtCOIl). Prave analyza sekvencii mtCOI, ktoré sa Casto vyuZivaju aj na molekularnu
determinaciu druhov (Hebert et al. 2003), naznadila nesulad s klasifikaciou zalozenou na klasickych
morfologickych znakoch a mozné taxonomické zmeny.

Klacové slova: mtDNA, cytochrom c oxiddza I, pakomadre, plesa, Vysoké Tatry
Keywords: mtDNA, cytochrom c oxidase I, chironomids, glacial lakes, High Tatras

Material a metddy

Odber a determindcia materidlu. Analyzované jedince H. marcidus boli zozbierané v
rokoch 2009 az 2013 v tatranskych plesach a mensich jazierkach v nadmorskej vyske 1311 az
2157 m n. m. na slovenskej (8 dolin) a polskej (3 doliny) strane Vysokych Tatier, ale i v
Zapadnych Tatrach (2 doliny). Odber vzoriek bol vykonavany v dostupnej litordlnej zéne
jazier. Substrat pozostaval z balvanov, strku a Strkopiesku. V sedimente mensich pliesok bol
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zaznamenany vysoky podiel partikulovanej organickej hmoty. Vzorky boli odobrané
kvantitativnou metddou kick-sampling (Frost et al. 1971) do hydrobiologickej sietky s
kruhovym ramom s velkostou 6k 300 um. Material bol na mieste dekantovany, premyty,
ulozeny do plastovych nadob a fixovany istym liehom. V laboratériu boli vzorky s pouzitim
stereomikroskopu rozdelené do vysSich taxonomickych skupin a druh H. marcidus bol
determinovany podla dostupnych klicov na uréovanie pakomarov (Bitusik 2000, Brooks et
al. 2007). Na identifikaciu do druhu nebolo potrebné vytvarat trvalé preparaty. Material
zostal po uréeni neporuseny a jedince mohli byt pouZité na izolaciu DNA.

Molekuldrne metody. DNA bola izolovana z 563 jedincov pomocou Chelexovej metédy.
PCR reakciami bol pomocou primerov Pat a Jerry (Simon et al. 1994) amplifikovany fragment
mitochondridlneho génu mtCOIl. PCR reakcie prebehli vtermocykléri (Eppendorf Mastercycler
Pro) za nasledujucich podmienok: pociatocna denaturacia (94°C, 5 min), 30 cyklov: denaturacia
(94°C, 30 s), anelacia (48°C, 90 s), polymerizacia (72°C, 60 s), zaverecna terminacia (72°C, 10 min).
Uspesnost amplifikacie bola skontrolovana pomocou gélovej elektroforézy (PowerPac Basic, BIO-
RAD) v 1% agardzovom géli s naslednou vizualizaciou v UV transluminatore (Gel Logic 2/2 PRO).
PCR produkty boli zaslané na sekvenovanie do extermého laboratéria Macrogen Europe Inc.
(Amsterdam, Holandsko). Z 563 jedincov sa podarilo Uspesne osekvenovat 382 fragmentov mtCOI
s dizkou 723 bazowych parov.

Analyza a vyhodnotenie ddt. Sekvencie mtCOI boli skontrolované a manudlne upravené v
programe Sequencher 5.1. Kone¢na matica znakov bola vytvorend v programe MEGA 6.0. (Tamura
et al. 2013). Ako sesterské skupiny (,,Outgroups”) boli pouZité pribuzné taxény Pseudodiamesa
branickii (Nowicki, 1873) (¢elad Diamesinae) a Macropelopia sp. (¢elad Tanypodinae). V rovnakom
programe bola analyzovana pribuznost, resp. maximalna podobnost vzoriek metédou maximum-
likelihood (Tamura a Nei 1993) a vypocitand hodnota genetickej vzdialenosti (uncorrected p-
distance) medzi hlavnymi vetvami vzniknutého kladogramu. Spolahlivost topoldgie vetiev stromu
bola otestovand metddou bootstrap pri pocte opakovani 300, pricom spolahlivost uzlov je
preukazna nad hodnotou 50%. Vytvoreny kladogram bol zobrazeny aupraveny v programe
FigTree v1.4.2 (www.tree.bio.ed.ac.uk). V programe Network 4.6.1.3 (Bandelt et al. 1995) bola
vytvorena haplotypova mapa.

Vysledky a diskusia

Plesa a plieska Tatier su ladovcového pbévodu aich vek sa odhaduje na priblizne 10 000
rokov. Populacie tatranskych jazier su preto zevoluéného hladiska pomerne mladé. Pri tak
recentnom veku tatranskej populdcie H. marcidus sme predpokladali, Ze DNA jedincov patriacich
do subpopuldcii 21 plies a mensich pliesok (zozbieranych v priebehu piatich rokov) nebude vyrazne
diverzifikovana. Avsak, molekuldrna vzdialenost medzi analyzovanymi jedincami bola znacne
variabilnd. Metddou maximum-likelihood bol vytvoreny kladogram, na ktorom sa vramci
Studovaného druhu jasne oddelili 3 skupiny jedincov — evolucné linie (Group 1, Group 2, Group 3)
(Fig. 1).

Celkova spolahlivost uzlov (bootstrap hodnota) vsetkych troch identifikovanych skupin
jedincov bola 99%, ¢o potvrdzuje ich samostatnu evolu¢nu historiu.

Odlisnost jednotlivych skupin je demonstrovana uréenim genetickej vzdialenosti (Tab. 1).
Identifikované vyvojové linie sa lisili pomerne vysokym percentom v rozmedzi od 3,3% po 8,3%.
Vzdialenost ,Outgroups” sa od Group 1-3 pohybovala v rozmedzi 15,7% az 18,4%. Vo
vSeobecnosti plati, Ze horna hranica vnutrodruhovej variability je 5,2% (Weis et al. 2013), ale
napr. Hebert et al. (2003) uvddza, Ze hranica medzidruhovej Urovne sa pohybuje okolo 3%.
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Genetickad vzdialenost medzi jedincami v ramci skupin sa pohybovala v rozmedzi (0,001 —
0,019), hodnoty genetickej vzdialenosti medzi zistenymi skupinami vSak vyrazne prevysuju
obidve publikované hranice.

Tab. 1. Hodnoty genetickej vzdialenosti (uncorrected p-distance) medzi ,,outgroups” a skupinami vzoriek
Heterotrissocladius cf. marcidus vyclenenych na zaklade analyzy mtDNA fragmentu pre cytochrom c oxiddzu
podjednotku |I.

Groupl Group2 Group3 OQutgroupl Outgroup 2

Group 1
Group 2 7,00%
Group 3 8,30% 3,30%

Outgroup 1 18,10% 17,50%  18,40%
Outgroup 2 1590% 15,60%  15,70% 16,80%

V programe Network 4.6 bola analyzovana genetickd Struktura populdcie H. marcidus
tatranskych plies. Vzhladom k tomu, Ze maximum likelihood analyza mtCOI fragmentu potvrdila
pritomnost geneticky vyrazne odlisnych skupin, ktoré naznacuju pritomnost viacerych taxénov
(?druhov), haplotypové siete boli vytvorené samostatne pre kazdu skupinu (Fig. 2). Celkovo bolo
identifikovanych 85 haplotypov sréznou pocetnostou medzi jednotlivymi skupinami. Poctom
vzoriek bola najbohatsia skupina Group 1, v ktorej bolo identifikovanych 22 haplotypov. Ostatné
skupiny boli zastipené mensim poctom vzoriek, geneticky vsak boli pestrejSie - Group 2— 39
haplotypov, Group 3 — 24 haplotypov.

Vysledky analyzy DNA tatranskych vzoriek H. marcidus potvrdili, Ze tmavo sfarbené
submentum ako rozliSovaci znak pre larvy druhu H. marcidus nemusi byt dostatocny, podobne ako
to uvadza Saether (1975). V buducnosti sa na izolaciu DNA nebude vyuzivat celd larva, ale iba hrud’
a brusko. Hlavovd kapsula bude ulozend ako doasny prepardt aby bola mozina naslednd
podrobnejSia analyza morfologickych znakov jedincov reprezentujucich jednotlivé evolucné linie.
Okrem toho bude potrebné ziskat material dospelych jedincov, aby bolo mozné pripadne podporit
pritomnost viacerych samostatnych taxénov (druhov) vo vzorkach z Tatier, doposial uréovanych
ako H. marcidus.

Tato Studia jasne preukazala opodstatnenost avyznam analyzy molekularnych znakov
v kombinacii s morfologickymi znakmi. Bez analyzy taxonomicky dolezZitych DNA markerov by sme
jednak nepoznali skutocnu diverzitu Studovanych organizmov a naslednd analyza populacnej
Struktdry (napriklad s wvyuzitim hypervariabilnych jadrovych fragmentov) by obsahovala zmes
viacerych taxonov a jej vysledky by tak stracali svoj vyznam.
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Obr. 1. Maximume-likelihood kladogram 382 jedincov Heterotrissocladius cf. marcidus vytvoreny na zaklade
analyzy mitochondridlneho fragmentu pre cytochrom c oxiddzu podjednotku |.

Fig.1. Molecular phylogeny of 382 Heterotrissocladius cf. marcidus specimens based on cytochrom c oxidase
subunit | gene sequences. Cladogram is based on maximume-likelihood.

Obr. 2. Haplotypové mapy tatranskej populdcie druhu Heterotrissocladius cf. marcidus (a — Group 1, b —
Group 2, ¢ — Group 3) v13-tich tatranskych dolinach. Velkost kruhu zodpovedd mnoistvu jedincov
prislichajicich danému haplotypu, farebna vyplii predstavuje jednotlivé doliny. Cervené ¢&isla oznacuju

poziciu, na ktorej nastala mutacia v sekvencii. Cervené body reprezentuji nezachyteny alebo vyhynuty
haplotyp.

Fig.2. Haplotype maps of Heterotrissocladius cf. marcidus population (a — Group 1, b — Group 2, c — Group 3)
from 13 Tatra Mts. valleys based on cytochrom c oxidase subunit |fragment. The sizes of the circle are
proportional to the number of individuals sharing that haplotype. The colors are belonging to the valleys.

Red numbers represent position of mutation in sequence. Red points represent not catched or extinct
haplotype.
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Prehlad druhovej skladby komarov (Diptera: Culicidae) na vybranych lokalitach
vychodného Slovenska

Species composition of mosquitoes (Diptera: Culicidae) in selected areas in Eastern
Slovakia

Eva Bockova & Alica KociSova

Ustav parazitoldgie, Univerzita veterindrskeho lekdrstva a farmdcie v Kosiciach, Komenského
73, 041 81 Kosice, SR, e-mail: eva.bockova@uvlf.sk

Uvod

Komare (Culicidae) patria k najviac Studovanej skupine dvojkridlovcov. Nutnost
intenzivnej surveillance s ohfadom na druhovu diverzitu, popula¢ntd dynamiku, rozsirenie
a paraziticko-hostitelské vztahy vyplyva predovsetkym zich schopnosti prenasat cely rad
patogénov. Vychodné Slovensko ma v suvislosti s vyskytom komarov vynimoc¢né postavenie.
Charakteristické klimatické podmienky tohto Uzemia spojené steplou, mierne suchou
klimou, priaznivym roénym uUhrnom zrazok a castymi zaplavami, vytvaraju idealne
podmienky nielen pre prezivanie vektora, ale aj patogénov, na prenose ktorych sa podielaju.
Osobitost Uzemia sa uZ niekolkokrat potvrdila aj v minulosti. V povojnovych rokoch sa vo
vychodnej ajuhovychodnej casti krajiny Sirila maldria, dnes sa tu nachadza jedna
z endemickych oblasti dirofilaridzy.

Aktudlne je na Slovensku zaznamenanych 50 druhov komarov. Najkomplexnejsie
informdcie o faune Culicidae z Uzemia Slovenska pochadzaju z 50. az 60.-tych rokov (Kramar
et al. 1952, KramaF 1958, Trpi§ 1965 a,b). Studie z ostatnych 20 rokov (Halgo$ & Dovoedo,
1993, Jalili & Degma 1998, Jalili et al. 2009, Minar et al. 2007, Stralkova & Halgos, 2012)
pochddzaju prevaine zo zdpadnej Casti krajiny, kde su komare sledované nepretrzite uz
takmer 60 rokov. Vo vychodnej Casti krajiny po eradikacii malarie prieskumy postupne
stratili na intenzite a doteraz chyba ucelenejsi obraz o aktualnej druhovej diverzite. Nasou
pracou sa snazime nadviazat na takmer 50 rokov staré faunistické prace z toho Uzemia, resp.
na mladsie prace publikujuce vysledky z prilezitostnych odchytov komdrov robenych na
vychode Slovenska.

Klacové slova: komare, larvy komarov, vychodné Slovensko, druhova diverzita
Keywords: mosquitoes, mosquito larvae, Eastern Slovakia, species composition

Material a metody

Vyskum bol sustredeny na lokality situované v KoSickom, PreSovskom a TrebiSovskom
okrese. Na odchyt lariev sme pouzivali sitko s priemerom 12 cm, pricom v kazdom liahnisku
boli robené 3 vylovy. Larvy sme konzervovali v 75% alebo v 96% alkohole a diagnostikovali
v laboratdriu. Morfologicky Uzko pribuzné druhy sme pre presnejsiu diagnostiku zalievali do
kanadského balzamu do formy trvalych mikroskopickych preparatov. Imaga sme odchytavali
lapacmi typu CDC Miniature Light Trap s CO, navnadou vo forme suchého ladu (2 kg
mikropeletiek). Lapate sme exponovali do vysky pribliZzne 150 cm nad zemou,
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v podvecernych hodinach, zapinali vzdy v priblizne rovhakom ¢ase (17-18.30) a vypinali o 8-9
hodine rdno nasledujuceho dna. Ako doplnkovi metéddu sme pouZivali odchyty
entomologickou sietkou a exhaustorom. Samice sme diagnostikovali pod stereolupou na
zaklade morfologickych znakov a determinacnych klticov (Kramar, 1958, Becker et al. 2010).
Druhove] identifikdcii samcov predchadzalo zhotovenie mikroskopickych preparatov
hypopyagii.

Pri kazdom terénnom odchyte sme zaznamenavali vybrané ekologické parametre
(teplotu vody, pH vody, teplotu, vlhkost a prudenie vzduchu). Informécie o priemernych,
minimalnych a maximdlnych hodnotach teploty vzduchu, vlhkosti vzduchu, rychlosti vetra
a denného uhrn zrazok ndam poskytoval slovensky hydrometeorologicky ustav v KoSiciach
(SHMU).

Vysledky a diskusia

V priebehu sledovaného obdobia (2010-2013) bolo celkovo odchytenych 24 druhov
komadrov, patriacich do 6 rodov (Aedes, Anopheles, Culex, Culiseta, Coquillettidia,
Ochlerotatus).

Diferencidlnou diagnostikou sme zistili 16 druhov lariev s eudominantnym
zastupenim (relativna abundancia >10 %) Culex pipiens (33,80 %), Aedes vexans (19,27 %)
a Ochlerotatus cantans s. |. (15,99 %). Dominantnu zlozku (relativna abundancia 5 — 10 %)
tvorili Ae. cinereus (5,94 %), Oc. sticticus (5,54 %) a Oc. punctor (5,05 %). V sezdnnom vyskyte
lariev v jednotlivych rokoch sme zaznamenali rozdiely v druhovom zloZeni a abundancii
(Tab.1), ktoré vyplyvali z meteorologickej situacie, predovsetkym z pritomnosti resp.
absencie vody v liahnisku, ktora ovplyvnila ich vyvin.

Odchytmi adultnych komarov sme zaznamenali 22 druhov (Tab. 2). Celkovo sme
odchytili 64 434 komarov, ako druhy s eudominantnym vyskytom boli zistené Ae. vexans
(36,6 %), Oc. sticticus (12,1 %) a Cx. pipiens s. |. (42,3 %). Tri druhy (Oc. cataphylla, Oc.
communis a Oc. punctor) boli odchytené iba entomologickou sietkou. Zaujimavym nalezom
v ramci odchytov boli 4 sami¢ky povodom azijského komara Aedes (Stegomyia) albopictus,
ktorého sme odchytili v roku 2012 na lokalite v Sebastovciach (okres Kosice). Podobne ako
v Ceskej republike (Sebesta et al. 2012) a v Rakusku, aj na Slovensku (Bockova et al. 2013) sa
jednalo o jeho prvy ndlez v ramci Uzemia a novy zaznam v strednej Eurdpe.

Vyznamnu uUlohu v sezénnom vyskyte lariev ako aj dospelcov zohrdvali vonkajsie
faktory, predovSetkym teplota ovzduSia a mnoistvo atmosférickych  zrazok.
Z meteorologického pohladu, boli vSetky 4 sledované roky extrémne, najma v suvislosti so
zrazkami (rok 2010) ateplotou ovzduSia (roky 2012, 2013). Abundancia lariev priamo
Umerne zavisela od Uhrnu zrazok, t.j. pocetnost lariev sa zvySovala vidy po nastupe, resp.
dozneni zrazok (Bockova, 2013). V obdobiach extrémnych hortcéav, pocetnost vyrazne
klesala. Druhova diverzita sa Ciasto¢ne menila v zavislosti od kalendarneho mesiaca, avsak
prezivatelnost lariev bola vyssia u druhov teplomilnych. Populaénd dynamika u adultov
nebola poveternostnymi vplyvmi tak vyrazne ovplyvnena ako v pripade lariev, nakolko nie su
striktne viazané na vodné prostredie. Navzdory vysokym teplotdm vzduchu (priemernd ro¢na
teplota 10,2 °C) a malému mnoiZstvu, nepravidelne rozmiestnenych zrazok v rokoch 2012
22013 (548,9 a616,3 mm zrdzok) sa odchytdvalo pocas celej sezény relativne velké
mnozstvo imag (Tab.3).

Cielom nasSej prace je intenzivna a podrobna entomologickd surveillence z ¢o
najvacSej Casti vychodného Slovenska, poskytnut aktudlne poznatky z oblasti druhovej
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diverzity a biondmie komarov. Vzhladom ku zmenam klimy je potrebné nepretrzite sledovat
zmeny v druhovom zloZeni komarov, zmeny v sezénnej dynamike, interakcie vektorov
s prostredim, hostitemi a patogénmi.

Tab. 1. Porovnanie druhovej skladby a abundancie lariev odchytenych v rokoch 2010 — 2013.

Druh Rok 2010 Rok 2011 Rok 2012 Rok 2013 Spolu

A % A % A % A % A %
Ae. cinereus 146 1,47 924 10,37 578 10,73 86 1,73 1734 5,94
Ae. refiki 0 0,00 2 0,02 0 0,00 0 0,00 2 0,006
Ae. rusticus 0 0,00 1 0,01 0 0,00 0 0,00 1 0,003
Ae. vexans 3655 36,83 0 0,00 234 4,34 1732 35,01 5621 19,27
An. maculipennis 273 2,75 0 0,00 74 1,40 38 0,80 385 1,32
Cs. annulata 9 0,09 1159 13,01 94 1,74 17 0,34 1279 4,38
Cx. territans 0 0,00 6 0,06 0 0,00 0 0,00 6 0,02
Cx. pipiens 4757 47,93 524 5,90 2897 53,80 1679 33,94 9857 33,80
Oc. cantans/annulipes 454 4,57 3110 34,93 625 11,60 474 9,60 4663 15,99
Oc. cataphylla 0,08 1076 12,10 302 5,60 50 1,01 1436 4,92
Oc. flavescens 0,00 364 4,10 46 0,90 0,04 412 1,41
Oc. geniculatus 0,06 0 0,00 0 0,00 0,20 15 0,05
Oc. leucomelas 0,00 244 2,74 0 0,00 0,00 244 0,83
Oc. punctor 13 0,13 1148 12,90 232 4,30 81 1,63 1474 5,05
Oc. sticticus 602 6,10 193 2,16 135 2,50 688 13,90 1618 5,54
Oc. communis 0 0,00 151 1,70 167 3,10 90 1,81 408 1,30
Pocet druhov 10 13 11 12 16
Pocet jedincov 9923 8902 5384 4946 29155
A=abundancia, A>10%=eudominanty druh, A=5-10 % dominantny druh, A<5 %=satelitny druh
Tab. 2. Porovnanie druhovej skladby a abundancie adultov odchytenych v rokoch 2010-2013.
Druh Rok 2010 Rok 2011 Rok 2012 Rok 2013 Spolu

A % A % % A % A %
Ae. albopictus 0 0,00 0 0,00 0,01 0 0,00 4 0,01
Ae. cinereus s. |. 34 5,90 9 2,61 1128 3,94 311 0,91 1482 2,33
Ae. rossicus 0 0,00 0 0,00 127 0,44 336 0,99 463 0,72
Ae. vexans 152 26,40 20 5,81 3034 10,61 20036 59,05 23252 36,65
An. claviger 0 0,00 0 0,00 0,02 51 0,15 57 0,08
An. hyrcanus 0 0,00 0 0,00 0,006 0 0,00 2 0,003
An. maculipennis s.|. 33 5,70 0 0,00 317 1,10 283 0,83 633 0,99
An. plumbeus 0 0,00 0 0,00 0,006 3 0,008 5 0,008
Cq. richiardii 0 0,00 0 0,00 0,03 254 0,74 263 0,41
Cs. annulata 0 0,00 20 5,81 125 0,43 30 0,09 175 0,26
Cx. modestus 0 0,00 0 0,00 16 0,05 5 0,01 21 0,03
Cx. pipiens/torrentium 212 36,90 158 45,93 19454 68,08 7046 20,76 26870 42,36
Cx. territans 70 12,20 0 0,00 0 0,00 106 0,31 106 0,17
Oc. annulipes 0,00 0 0,00 0 0,00 6 0,01 6 0,009
Oc. cantans s.l. 0,00 70 20,34 541 1,89 707 2,08 1388 2,19
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Oc. caspius
Oc. cataphylla
Oc. communis

Oc. flavescens

Oc. geniculatus

Oc. punctor
Oc. sticticus
Pocet druhov
Pocet jedincov

0 0,00
0 0,00
0 0,00
0 0,00
0 0,00
8 1,40
66 11,50
7
575

0 0,00
8 2,32
6 1,74
0 0,00
0 0,00
29 8,43
24 6,97
9
344

213 0,74

0,00

0 0,00

0,00

24 0,08

0 0,00

3574 12,50
16
28576

658

42
0
4045
18
33929

1,93 871
0,02 15
0,00
0,008
0,123 66
0,00 37
11,92 7709
22
64434

1,37
0,02
0,009
0,004
0,10
0,06
12,15

A=abundancia, A>10%=eudominanty druh, A=5-10 % dominantny druh, A<5 %=satelitny druh

Tab. 3. Porovnanie vybranych environmentalnych faktorov a abundancie imag komarov v rokoch

2012 a 2013.

Rok 2012 2013

Mesiac Pocet Teplota Uhrn zrazok Pocet Teplota Uhrn zrazok
adultov vzduchu [mm] adultov vzduchu [mm]

[°c] [°c]

april 211 11,1 44,4 1146 11,4 26,1

maj 1557 16,3 39,9 3090 15,8 147,7

jun 8102 19,9 83,1 8 965 20,0 82,8

jul 9999 22,2 127,6 15635 19,6 62,0

august 8707 19,6 62,0 5093 19,7 21,7

SPOLU 28 576 *17,8 357,0 33929 *17,3 340,3

*priemernd teplota ovzdusia za obdobie april-august
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Cerodontha (Poemyza) unisetiorbita (Agromyzidae) — a leaf miner fly on bamboo also
found in the Czech Republic
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Introduction

The Agromyzidae is a family of Acalyptrate Diptera with 3,017 phytophagous species
unequally distributed in 30 genera. The host-plant are currently known for only 42% of the
agromyzids species which are distributed in 146 families and 899 genera of plants
(Benavent-Corai et al. 2005). The genus Cerodontha Rondani, 1861, with seven subgenera
(Butomomyza Nowakowski, 1967, Cerodontha Rondani, 1861, Dizygomyza Hendel, 1920,
Icteromyza Hendel, 1931, Phytagromyza Hendel, 1920, Poemyza Hendel, 1931 and
Xenophytomyza Frey, 1946) and comprising altogether 291 species, is the most diverse
group of the the family Agromyzidae. The species-richest subgenus Poemyza Hendel, 1931
includes 81 species distributed in all the biogeographical regions of the world. A total of 30
species belonging to Poemyza are currently know from Europe (Nowakowski 1973, Zlobin
1993). Species of Poemyza are miners of leaves of grasses (Poaceae) but the information
about their biology has hitherto been available for only 29 species of the subgenus
worldwide. Only 3 leaf miner species of the subgenus Poemyza are known to use bamboo
species (subfamily Bambusoideae) as host-plants (Spencer 1990) of which only Cerodontha
(Poemyza) unisetiorbita Zlobin, 1993 is known also from Europe. This species was described
from Japan (Zlobin 1993) and its occurrence was latter also confirmed from Italy (Stiss 2001).
The new records from the Czech Republic, Germany and Switzerland (,,Rai Hannover” 2013)
demonstrate spreading of this species in Europe. The high number of the mined leaves
found on host-plants as well as the number of reared specimens indicate that the
occurrence of the species is already firmly established in these localities (see below).

Keywords: Diptera, Agromyzidae, Cerodontha (Poemyza) unisetiorbita, new records, Czech
Republic, distribution, biology

Material and methods

Material examined: CZECH REPUBLIC: Moravia, Stipa near Zlin, ZOO Zlin - Le3n3,
49°16'24"N, 17°42'39"E, 265 m a.s.l., 11.viii.2014 and 15.vii.2015 on Phyllostachys nuda, ex.
puparium in leaf mine, 11 adults (433 79%) emerged 13.-21.viii.2014 and 1 @ emerged
17.vii.2015. All specimens were reared from larvae and puparia found in mined bamboo
leaves.

Rearing methods: Larvae were left in leaves placed in microtene bags up to the
pupariation. For rearing adults the puparia were removed from mines and placed separately
in small glass vials corked by rolled blotting paper enabling air exchange and suitable
humidity. Vials with puparia were put in small plastic box with foam plastic which was
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regularly wetted by drops of water. The emerged adults were captured and kept separately
but killed only after 24 hours when maturated, subsquently they were dry-mounted on
triangular pinned cards together with associated (empty) puparia.

Results and discussion

C. (P.) unisetiorbita was described by Zlobin (1993) from Japan. This species very
closely resembles C. (P.) bisetiorbita Sasakawa, 1955 being known from Japan and Taiwan
but is characterized in having orbital setulae in a single row, the ultimate section of vein M3,
long about 1.8 times as long as penultimate and legs entirely black. The specimens studied
from C. Europe have legs lighter, with fore knees and tarsi pale brown. The structures of the
male genitalia are in both species distinctly different (cf. Sasakawa 1961: Fig. 49c, d, e, f and
Zlobin 1993: Figs 77-81). The larva forms a pale green, short and relatively broad ophionom
mine (Fig 3) on upper side of the leaf, the older mines are somewhat browned. On larger leaf
more larvae can mine together and their mines can sometimes be connected. The
pupariation occurs in the leaf mine. Puparium (Fig 2) is reddish brown to brown, 1.65-1.85
mm long, somewhat dorsoventrally flattened, intersegmental grooves are slightly wrinkled
and shallow, posterior spiracles long, each with 8-9 bulbs.

The occurrence of C. (P.) unisetiorbita in Evrope was first recorded in 2000 from Italy
(Stiss 2001) on bamboo Phyllostachys mitos near Arizzano in the vicinity of Lago Maggiore in
the province Verbania and subsequently also in Milano and Liguria: Pozzuolo in the province
La Spezia. In August 2013 mines of C. (P.) unisetiorbita have been found in growths of
bamboo species Phyllostachys sp. a Fargesia sp. in a bamboo garden near Zlrich in
Switzerland (,,Rai Hannover” 2013). Subsequently, in summer 2014 and 2015 the mines of
the same species have been found by on Phyllostachys nuda in ZOO Zlin — Le$n4, in Stipa
near Zlin (Czech Republic). The identical mines were also found on the species Phyllostachys
atrovaginata, P. parvifolia a P. aureosulcata ,spectabilis“ in bamboo garden in Hannover
(Germany). All adult flies reared from puparia from the latter two populations clearly
belonged to C. (P.) unisetiorbita.

Seedling bamboos grown in Europe are mostly importeds from China but many
Phyllostachys species from China have a long history of cultivation in Japan. Thus it is not
always possible to reveal the origin of the bamboo species imported to Europe. Because the
occurrence of leaf miners (Agromyzidae) in bamboo growths has hitherto not been specially
investigated it can be expected that C. (P.) unisetiorbita will plausibly be found also in other
countries of Europe and/or America where various bamboo species are planted from
seedlings imported from China or Japan.
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Figs 1-4. Adult, puparium, mines and host plant of Cerodontha (Poemyza) unisetiorbita Zlobin from
the Zoological garden Zlin-LeSna: 1 — female, laterally, 2 — puparium, ventrally, 3 —a mined bamboo
leaf of Phyllostachys nuda, 4 — habitat with host plant P. nuda in the Zoological garden Zlin LeSna.
Photo by J. Rohacek (Figs 1, 2) and M. Cerny (Figs 3, 4).
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Abstract

Carpathians are recognized as one of the most important hotspots for aquatic
biodiversity in Europe. In the present study sequences of the mtCOIl gene and morphometric
measurements of 11 characters of the male genitalia were used to study phylogeographic
pattern of a range-restricted endemic dipteran group belongs to Pediciidae from here.
Molecular data supports the taxon status of the allopathic sibling pairs Pedicia apusenica,
Pedicia staryi and Pedicia lobifera with limited distribution in small enclaves of the
Carpathian Area. Additionally, in the case of the most widespread Pedicia staryi the results
revealed further divergent structures between populations from geographically isolated
mountain groups, already identified as important centers of endemism. An unexpected high
genetic diversity was identified in the populations from the Rodnei Mountains, where the
northern and southern slope harbor highly divergent genetic structures and support the
importance of this mountain range to preserve autochthonous diversity. This pattern brings
important new evidence on the complex autochthonous evolutionary history of spring
habitats in the Carpathians, as these patterns are most likely the result of long-term isolation
in so called cumulative microrefugia in the Carpathians, caused by aridization and forest
fragmentation in the Miocene-Pliocene period and continued during the Quaternary
Glaciations, due to their specific habitat requirements to wet and humid environment of
headwater springs.

Keywords: crane fly, cryptic diversity, microrefugia, mtCOl, speciation
Introduction

The biogeographic studies of the last decades are mostly focused on the Pleistocene
climate changes as the mechanism that shaped distribution and influenced differentiation of
lineages at specific level due to isolation in different refugia (Ferchaud et al. 2012). However
in many cases recent morphological and molecular studies revealed that speciation events
often predate Pleistocene climatic changes and can frequently be related with repeated
insularity of the Carpathians during the Miocene transgression and regression periods of the
Parathetys and associated with insular speciation in different isolated land-masses (Pop et al.
2010) or volcanism (Habel & Assmann 2010).

The Pedicia (Crunobia) staryi species complex was established by Savchenko in 1986,
and according to the present classification schemes is represented by five species: Pedicia
(C.) apusenica Ujvérosi & Stary, 2003, P. (C.) lobifera Savchenko, 1986, P. (C.) stary
Savchenko, 1978, Pedicia (C.) spinifera Stary, 1974 and P. (C.) straminea Meigen, 1838. P.
lobifera, P. stary and Pedicia apusenica are narrow endemics and are closely related to wet
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and moist environment of headwaters in the Carpathians, and the Apuseni Mountains at
altitudes between 1000-1500m. P. staryi shows a disjunct distribution with populations in
the northern part of the Eastern Carpathians (Czarnohora-Maramures and Rodnei
Mountains) and in the eastern part of the Southern Carpathians (Bucegi Mountains). In the
Bulgarian Mountains they are replaced by P. spinifera. The last member of this species
group, P. straminea is widely distributed in various headwater habitats at different altitudes
in Europe (Oosterbroek 2014). The aim of this study was to infer the phylogenetic
relationship among the five species of the group and to identify the molecular divergence of
the three Carpathian species.

Materials and methods

The individuals used in the study were collected with entomological net and stored
separately in collection tubes containing 96% ethanol, in the Zoological Museum of the
Babes Bolyai University, Cluj Napoca.

Tissue samples from a total 126 specimens of the five P. species were used in the
molecular analysis. DNA extraction, PCR amplification and sequencing followed standard
protocols employed at the Canadian Centre for DNA Barcoding (Ilvanova et al. 2006, lvanova
et al. 2012, lvanova & Grainger 2012a,b). The phylogenetic relationships between all five
species of the P. staryi complex were inferred based on the haplotype data set using a
Bayesian inference (BI) algorithm BEAST 1.7.4 (Drummond & Rambaut 2007), using the
previously selected substitution model (HKY+G).The consensus tree was visualized in FigTree
1.4 (http://tree.bio.ed.ac.uk/software/figtree/). Differentiation between groups was
analyzed with the hierarchical analysis of the molecular variance (AMOVA) using Arlequin 3.5
(Excoffier & Lischer 2010).

Morphological variation among lineages of P. staryi were quantified by comparing 11
morphological characters of the male genitalia. The measured morphological variables were
compared with Kruskal-Wallis tests and principal component analysis (PCA) in R 3.2.1.

Results and discussion

This study is the first assessment of the phylogenetic relationship of the five species
belonging to the P. staryi species complex based on mitochondrial DNA sequence data. Our
results suggest the monophily of the group and thus confirm Savchenko’s (1986) findings
based on the morphological characters.

The BI tree inferred based on the 658 base pair mtCOI alignment shows that the
Balcanian endemic P. spinifera is the oldest species strongly differentiated from the the
other species of the group. Pedicia starminea is the sister species of the three Carpathian
taxa. P. lobifera is monophyletic (PP=1.00). The topology of the trees show four well
supported P. staryi lineages (Fig. 1). The staryiR+staryiG lineage consists of haplotypes from
Rodnei and Gutin Mountains and form two distinct groups corresponding to the two
mountain ranges. One haplotype from the Rodnei Mountains forms a separate clade
(staryiR2) that is basal to the unsupported group formed by the third P. staryi lineage
(staryiB) and P. apusenica. StaryiB is a genetically cohesive and geographically well separated
group consisting of haplotypes from the Bucegi Mountains. P. apusenica is also well
supported (PP=1.00) and monophyletic (Fig. 1). However the low support of nodes on the
phylogenetic trees show that the relationship between the species is not clearly resolved by
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the mtCOIl data at hand. AMOVA showed the highest amount of variation 79.55%) when the
five clades (P. apusenica, staryiB, staryiG, staryiR1 and staryiR2) were treated separately.

The PCA analysis based on the morphometrical measurements also shows tree
separated lineages corresponding to staryiR1, staryiR2 and staryiG (Fig. 2). StaryiB
overlapped with the other three groups but several statistically supported differences were
found by the Krustal-Wallis test (example Fig. 3) confirming the existence of this fourth
group.

The results of this study show similarly deep divergent morphological and genetic
structures from the Carpathians as in the case of some fish species (Kotlik & Berrebi 2002),
aquatic insects like caddis flies (Balint et al. 2011) and other Pediciidae crane flies (Dicranota
martinovskyi Stary, 1974 group) (Kolcsar et al., pers. com.) or terrestrial species with limited
dispersal ability (Varga, 2010) from this region. Thus presenting an important arguments that
these areas should not simply be viewed as “glacial refugia”, but rather as “long term” or
cumulative refugia (Tzedakis et al. 2013).
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Druhova skladba dvojkridlovcov (Diptera) potencialnych vektorov patogénov v chovoch
koni

The species composition of the Dipterans (Diptera) as potential vectors of pathogens in
horsebreeding

Alica Kocisova

Katedra epizootoldgie a parazitolégie, Univerzita veterindrskeo lekdrstva a farmdcie v
KoSiciach, Komenského 73, 041 81 Kosice, Slovenskd republika,
e-mail: alica.kocisova@uvlf.sk

Uvod

Prostredie chovu koni je integrovany dynamicky systém, v ktorom su vo vzajomnej
interakcii mnohé fyzikalne, chemické, biologické a socialne faktory. V ostatnom obdobi je
zvysena pozornost venovana biologickej zlozke chovného prostredia, ktora sa vyznamnou
mierou podiela na prenose patogénov. Jedna sa predovsetkym o krv cicajuce dvojkridlovce,
ktoré su schopné prendsat pévodcov réznych chordb aj so zoonotickym potencidlom, ako su
napriklad chripka, rhinopneumodnia, bronchopneumdénia, antrax, anémia, encefalitida West
Nile, zaludocné Cervy napr. Habronema spp. (Knapp, 1985) a pod. Dosial bolo opisanych asi
150000 druhov dvojkridlovcov, ktoré su zaradené do 10000 rodov, 180 celadi, 22-32
nadceladi, 8-10 infraradov a 2 podradov (Yeates a Wiegmann, 1999). Podla Franca (2005) sa
na Slovensku vyskytuje viac nez 6000 druhov dvojkridlovcov, ktoré su zaradené do asi 100
Celadi. Z hladiska prenosu patogénov maju vyznam najma Psychodidae, Ceratopogonidae,
Culicidae, Simuliidae, Tabanidae, Muscidae, Sarcophagidae, Calliphoridae, Oestridae,
Glossinidae a Hippoboscidae.

Nasa Studia predkladd vysledky viac neZ desatroéného pozorovania druhovej
skladby potencialnych vektorov patogénov z radu dvojkridlovcov (Diptera) v 6-tich chovoch
koni na vychodnom Slovensku.

Klacové slova: muchy, ovady, pakomadriky, komare, vyskyt, kon
Keywords: flies, horse flies, biting midges, mosquitoes, occurrence, horse

Material a metody

Entomologickd surveillance sme vykondvali v rokoch 2000-2014  pravidelnym
tyzdennym monitorovanim vybranych chovov (KoSice, Pofov, Mudrovce, Ruskov, N. Mysla
a Poprad) pocas hlavnej sezény, t.j. v mesiacoch maj-september. Dospelé jedince sme
odchytavali ru¢ne lahkou polopriehladnou sietkou, exhaustormi z koni alebo prostredia,
a tiez pomocou svetelnych lapacov. Druhovu diagnostiku sme robili mikroskopicky podla
dostupnych klucov na zdklade morfologickych znakov (Gregor a RozkosSny 1977, Kramar
1958, Chvala a kol., 1981, Délecole 1985).
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Vysledky a diskusia

Celkove sme odchytili 5786 much (Muscidae), z toho 68,4 % (3955 ks) Musca
domestica, 27,9 % (1615 ks) Stomoxys calcitrans, 1,6 % (93 ks) Haematobia irritans, 1,3 %
(77 ks) Musca autumnalis, 0,7 % (39 ks) Hydrotaea floccosa a 0,1 % (7 ks) Fannia arnata.
V ustajiiovacich priestoroch boli dominantné M. domestica a S. calcitrans, ostatné druhy sa
vyskytovali vo vybehoch a blizkych pastvinach. Podobné spektrum much uvadzaju aj Riha
a kol. (1983) u taznych koni.

Z pakomarikov (Ceratopogonidae) sme odchytili 5 443 jedincov, z toho 93 % (5062 ks)
bolo zo skupiny Obsoletus komplex, 4,7 % (256) Pulicaris komplexu a 2,3 % (125 ks) sme
zaradili do skupiny inych druhov pakomarikov.

Zovadov (Tabanidae) sme pri korioch odchytili 116 ks dospelych ovadov.
V severovychodnych chovoch boli dominantnymi druhmi Tabanus autumnalis (20 %),
Haematopota pluvialis (18 %), H. subcilindrica (18 %) a Chrysops relictus (18 %). Z dalsich
druhov sme zaznamenali vyskyt Hybomitra bimaculata, Tabanus maculicornis a T. mikii.
V nizinnych oblastiach v pdsme od 162 do 205 m n.m. sme zaznamenali ojedinely vyskyt
Haematopota pluvialis a Chrysops relictus.

Priamo vo vybehoch sledovanych chovov koni aich blizkom okoli sme zachytili
pomerne malo komdrov (435 ks). NajcastejSie sme diagnostikovali druhy Ochlerotatus
sticticus (32,6 %), Aedes vexans (16,1 %), Culex pipiens/Culex torrentium (15,1 %)
a v severnejsich okresoch (Poprad) aj Culiseta annulata (36,2 %).

Zastupcov celade Hippoboscidae sme diagnostikovali iba v jednom chove v okrese
Poprad, kde na kofloch paradoxne parazitoval ov¢i druh Melophagus ovinus.

Zaver

Z vektorov, ktoré mézu priamo ohrozovat nase chovy koni prenosom patogénov si
v budicnosti zaslUzZia viac vedeckej pozornosti komare rodov Culex a Aedes vo vztahu
k prenosu togavirusu vyvolavajuceho encefalitidu West Nile, ovady (Tabanus) ale i bodavky
(Stomoxys) ktoré st schopné prenasat reovirus infekénej anémie koni. V neposlednom rade
sa nas dalsi vyskum bude zaoberat aj sledovanim pakomarikov (Culicoides) a ich schopnosti
prenasat pdvodcov onchocerkdzy.
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Vyuzitie integrativnej taxonémie v determinacii pakomarikov z rodu Culicoides (Ditera:
Ceratopogonidae)

The use of integrative taxonomy in determining of biting midges from genus Culicoides
(Ditera: Ceratopogonidae)

Adela Sarvasova & Alica Kocisova

Univerzita veterindrskeho lekdrstva a farmdcie v Kosiciach, Ustav parazitolégie, Komenského
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Uvod

Taxondmia druhov je zakladom pre vSetky teoretické aj praktické biologické vyskumy.
Celé storocia bola tradi¢na taxondmia zaloZzena na principe komparativnej morfoldgie. Tento
tradi¢ny pristup nesie vSak subjektivitu pri interpretacii znakov, z ¢oho vyplyvaju nepresnosti
pri identifikacii o vedie k nestabilnej systematike. Novodobd taxomdmia je postavend na
syntéze morfologickych, molekulovych a biologickych dat.

Druhova determindacia pakomarikov z rodu Culicoides (Diptera: Ceratopogonidae) na
zaklade morfologickych znakov je komplikovana a ¢asovo narocnd. V sucasnosti mnoho
vedcov vyuziva moderné molekulové metédy na zvySenie kvality a aj kvantity vedeckych
vystupov. V ostatnych rokoch bolo uskutoénenych mnoZstvo Studii zameranych na
identifikdciu druhov ana rekonstrukciu fylogenetickych vztahov medzi pakomarikmi
s vyuZitim réznych Usekov DNA — COI génu, ITS-1 ¢i ITS-2 Useku (Ander et al. 2013, Augot et
al. 2013, Gomulski et al. 2006, Meiswinkel et al. 2004, Stur & Borkent 2014). Na tieto
vyskumy sa najviac osvedCil gén COl mitochondridalnej DNA, ktory preukazuje nizke
vnutrodruhové a vysoké medzidruhové variacie. COl gén predstavuje najviac vyuZivany gén
pri vyskume pakomarikov a taktieZ najviac dostupnych sekvencii pakomarikov v GenBank
(GB) su sekvencie COIl génu.

Cielom tejto prace bolo zrevidovat biodiverzitu fauny pakomdrikov na vychodnom
Slovensku vyuzitim morfologickej determindcie a barcodingu COI génu mtDNA na principe
integrativnej taxondmie.

KIi€ové slova: Culicoides, DNA barcoding, integrativna taxondmia
Keywords: Culicoides, DNA barcoding, integrative taxonomy

Material a metddy

Pakomariky pouzité vtejto Studii boli odchytené svetelnymi lapaémi v ramci
entomologického prieskumu vo vybranych lokalitdch vychodného Slovenska — na farmach
s hospodarskymi zvieratami (Michalany, Velaty, Tulcik) a v oborach (Rozhanovce, Bysta)
v rokoch 2011-2014.

Za Ucelom morfologickej identifikacie sme zjednotlivych druhov zhotovili trvalé
preparaty aurcovali ich pod stereomikroskopom na zaklade znakov — pocet atvar
spermaték, tvar ¢lankov tykadiel a pritomnost sezil na jednotlivych ¢lankoch, velkost a tvar
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tretieho palpalneho clanku atvar senzil, pocet tfiiov na druhom pare koncatin atd.
Morfologicku identifikdciu sme robili na zaklade dostupnych Standardnych diagnostickych
kldcov (Delécolle 1985, Glukhova 1989, 2005) a interaktivneho kluc¢a (Mathieu et al. 2012).
Na analyzy fylogenetickych vztahov a identifikaciu barcodingom, sme pripravili 62
sekvencii COIl génu z 38 druhov pakomarikov. Do analyz sme zahrnuli aj sekvencie z réznych
oblasti Eurdpy, ktoré boli dostupné v databaze GenBank. Sekvencie COIl génu druhov
C. manchuriensis, C. subfasciipennis, C. fascipennis, C. achrayi, C. griseidorsum, C. kibunensis,
C. tauricus, C. segnis, C. riouxi a C. gejgelensis neboli dostupné v databaze, a preto sme spolu
snasimi vzorkami amplifikovali asekvenovali aj COl gén zmenovanych jedincov
poskytnutych z Francuzska (Dr. Mathieu, Institut parazitoldégie atropickej patologie
v Strasburgu). Na uréenie fylogenetickych pozicii nadich druhov sme 196 sekvencii podrobili
analyze algoritmu najvyssej pravdepodobnosti ML (maximum likelihood) s HKY+I+I modelom
nukleotidovej substitucie a algoritmu najvyssej uspornosti MP (maximum parsimony).

Vysledky a diskusia

Vtejto praci sme sa snazili skibit morfologicki determinaciu s molekulovymi
metddami na dosiahnutie ¢o najdoveryhodnejSich vysledkov. Z 38 morfologicky uréenych
druhov, 31 jednoznacne vytvorilo klaster s identickymi druhmi z GB. Pri zvySnych vzorkach
sme zistili nesulad medzi klasickou determindciu a barcodingom DNA. Nizku medzidruhovu
divergenciu s maximalnou genetickou vzdialenostou 0,034 sme zaznamenali medzi druhmi
C. pallidicornis a C. subfasciipennis. Jedince tychto dvoch druhov su vsak morfologicky
takmer Uplne totozné, az na pritomnost velmi jemnej svetlej skvrnky na kridlach. Je preto
otdzne, Ci tieto dva druhy nie su len synonyma a nevyrazna Skvrna nie je len druhova
varidcia. DalSie dvojice druhov s nizkou maximalnou genetickd vzdialenostou boli
C. salinarius a C. manchuriensis (2.4 %) a C. festivipennis a C. clastrieri (1.3%). Tieto druhy su
vSak jednoznacne odlisitelné na zaklade morfoldgie.

Naopak vysoka vnutrodruhova divergencia bola medzi jedincami morfologicky
determinovanymi ako C. kibunensis. C. kibunensis vytvoril klaster jedincov s priemernymi
vnutrodruhovymi variaciami 3,7 % a maximdlnymi az 6,2 %. NavySe aj medzi jedincami
z r6znych oblasti Slovenska sa vyskytli variacie 5,5 %. Podla Avise et al. (2000) vnutrodruhova
divergencia je zriedka vysSia ako 2 % a vacsSinou je nizSia ako 1 % (Hebert et al. 2003). Aj
Lassen et al. (2012) uvadza vnutrodruhové variacie menej ako 1 %. Vy$Sia miera
vnutrodruhovej variability moze suvisiet s geograficky alebo enviromentalne podmienenymi
vnutrodruhovymi variaciami, ale moze pramenit aj z nespravnej morfologickej determinacie
¢i omylov v GB. Predpokladame vsak, Ze C. kibunensis je pravdepodobne skupina blizko
pribuznych kryptickych druhov, existenciu ktorej naznacovali aj Studie z r6znych oblasti
Bieloruska, Ukrajiny, Turkmenistanu a Kazachstanu, ktoré odhalili isté morfologické variacie
(Glukhova 1989, 2005).

V GenBank neboli dostupné sekvencie druhov C. tauricus a C. slovacus. Po zaradeni
sekvencii C. tauricus z Francuzska do analyz, sme zistili, Ze C. tauricus z Francuzska aj napriek
morfologickej podobnosti tvaru spermaték s nasimi jedincami, tvoril parafyleticki vetvu a
geneticka vzdialenost slovenskych jedincov C. tauricus a C. slovacus je 0,087, ale dvoch C.
tauricus (SK a FR) 0,157.

V priebehu druhovej determinacie sme zaznamenali aj 2 druhy (Spe A a Spe B), ktoré
sme na zaklade morfologickych znakov zaradili do podrodu Culicoides, ale pozorovali sme pri
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nich isté morfologické odchylky a na zaklade dostupnych morfologickych kfuc¢ov sa nam ich
zatial nepodarilo druhovo urcit.

Jedince Spe A aSpe B tvorili vkladograme samostatné vetvy aich sekvencie sa
nezhodovali so Ziadnymi sekvenciami ziskanymi z GenBank. SpeA je zfylogenetického
hladiska najblizsie pribuzny novopopisanému druhu C. boyi z Danska (Nielsen & Kristensen
2015), od ktorého sa lisi minimalnou medzidruhovou vzdialenostou 8 %.

Aj napriek ndzorom mnohych vedcov, Ze DNA barcoding predstavuje spolahlivu
a nenarocnud  molekulovid metédu druhovej identifikdcie znamych inovych druhov
aplikovatelnd na Siroky okruh metazoi (Jinbo et al. 2011, Virgilio et al. 2010), zistili sme
mnohé obmedzenia wvyuZitia danej metddy. Tieto nedostatky moézZu byt vylepsené
integrativnou taxonomickou reviziou kombinujucou genetické a morfologické udaje (Dayrat
2005, Schlick-Steiner et al. 2010).

Na zaklade komplexného pristupu prelinajiceho morfolégiu s molekulovymi
metddami sme Uspesne urcili 41 druhov Culicoides a rozsirili ich zoznam na Slovensku
o minimadlne 5 druhov (Sarvasova et al. 2014). Barcodingom sme prispeli 67 sekvenciami COI
génu do databdzy GenBank (KJ624068-KJ624135), z toho sekvenciami 6 novych druhov (C.
griseidorsum, C. gejgelensis, C. tauricus, C. slovacus, C. riouxi a C. odiatus), ktoré este neboli
v Case realizacie tejto Studie v databdze.
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Potential geographic distribution and a new locality of Eclimus gracilis Loew, 1844

Patrik Katona

Department of Evolutionary Zoology, University of Debrecen, Egyetem tér 1, H-4032
Debrecen, Hungary, e-mail: patrikkatona@mailbox.unideb.hu

Keywords: Bombyliidae, Eclimus gracilis, distribution modelling, Albania

In 2013 a specimen of Eclimus gracilis (Diptera: Bombyliidae) was found in Albania
and it is proved to be a new species to the Albanian fauna. Based on Maximum Entropy
Species Distribution Modelling (MAXENT) | made the potential distribution of the species. |
had only 13 locality data but MAXENT worked well despite of the low number of localities
and the overall performance of the model was high (AUC = 0.942). The model worked well
considering the small sample size and it is predicted suitable habitat to the Albanian locality
as well. The used environmental variables were the follows: mean temperature of driest
quarter, precipitation of wettest quarter, precipitation of warmest quarter and precipitation
of coldest quarter. Until this study the species were known from France, Greece, Israel, Italy,
Libya, Macedonia, Morocco, Turkey and | successfully found it in Albania as well. The
distribution model predicted additionally suitable habitat to the following countries: Algeria,
Bosnia and Herzegovina, Croatia, Iran, Iraqg, Lebanon, Portugal, Spain, Syria and Tunisia.
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Host associations of bat flies (Diptera: Nycteribiidae) in Hungary
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On our poster we summarize the results of our study on bat flies collected in the
Bikk Mountains, in 2012 and 2013. During the survey 779 bat specimens (of 24 species)
were examined for bat flies, 93 bats (nine species) were infected by these ectoparasites. 116
specimens of nine bat fly species (Basilia italica, B. nana, B. nattereri, Nycteribia kolenatii, N.
latreillii, N. schmidlii, N. vexata, Penicillidia conspicua and P. dufourii) were collected. Basilia
nana, Nycteribia kolenatii and Nycteribia schmidlii were the most frequent bat fly species (n
> 20). The prevalence rate of bat species and the host specificity of bat flies showed
differences. The most infected bat species by bat flies were Miniopterus schreibersii
(42.85%), Myotis daubentonii (29.76%), M. bechsteinii (14.89%), M. alcathoe (13.79%) and
M. myotis (13.63%). The mean intensities of these species are 1.3, 1.3, 1.1, 1.3 and 1.3,
respectively. The least specialized bat fly (oligoxenous species) was Basilia italica, which had
four host species from three bat genera (Barbastella barbastellus, Mpyotis alcathoe,
M. brandtii, and Plecotus auritus), moreover this is the first report of B. italica from
P. auritus. The sex ratio of bat flies showed significant differences in two species: Nycteribia
schmidlii (p = 0.0105) and Penicillidia conspicua (p = 0.0325), in both species female
dominancy was observed. The occurrence of bat flies did not show significant differences in
regard to the sex of hosts (males n = 546, prevalence = 11.5%, females n = 233, prevalence =
12.8%).
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Distribution of Athericidae (Diptera) in the Czech Republic

Jan Spacek

Povodi Labe, statni podnik, Vita Nejedlého 951, Hradec Krdlové, 50003, Czech Republic,
e-mail: spacekj@pla.cz

Keywords: Athericidae, distribution, Czech Republic

In the Czech Republic the Athericidae family contains three species: Atherix ibis,
Atrichops crassipes and Ibisia marginata. Grubs of all the three species live in running
waters. Atherix ibis and Atrichops crassipes are included in The Red List of the Czech
Republic. Between the years 2007 — 2014 Atherix ibis species was discovered in 565
localities, Atrichops crassipes in 73localities and Ibisia marginata in 195 localities. Generally
we can talk about constant and numerous occurence in all the localities. In several cases
they were all found together. It is interesting that Atrichops crassipes species which is
considered to be rare in the Czech Republic occurs mainly in the anthropogenic heavily
modified streams, modified both by technical alterations as well as by the quality of water.

Atrichops crassipes (Meigen, 1820)

Prefers alfa - mesosaprobic and beta - mesosaprobic waters. The size of the stream does not
determine its appearance. This species prefers bog and clay substrate near banks zone.
Distribution mainly on heavily modyfied water bodies. Altitude in which these species
appear is 150 - 500 m.

Atherix ibis (Fabricius, 1798)

Prefers running reaches of medium-sized and large-sized streams with gravel and stone
substrate. Wide of reaches more than 5 m. Beta-mesosaprobic waters are characteristic for
Atherix ibis. Altitude in which these species appear is 120 — 985 m. Very sensitive species to
acidification.

Ibisia marginata (Fabricius, 1781)

Prefers small-sized and medium-sized submontane streams with small amount of anthropic
adaptations. Wide of reaches up to 5 m with broadleaveson banks. Preferring oligosaprobic
to beta-mesosaprobity waters. Altitude in which these species appear is 190 — 850 m. Very
sensitive species to acidification.
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Some interesting Chironomid taxa in the Krkonose (Giant) Mts.

Jan Spacek
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e-mail: spacekj@pla.cz

Keywords: Chironomidae, Diptera, Giant Mts., Czech Republic, distribution

Krkonose is the highest mountain range in the Czech Republic. The very first enquiry
of the natural resources is dated back to the year 1563, when an ltalian doctor P. O. Mattioli
(1500 — 1577) carried out his botanical research. The initial research of insects was done in
1846 by E.A.H. von Kiesenwetter and J.C.F. Markel. J. Gerhard (1868, 1896) did research on
aquatic beetles of the spring areas and pools. Important entomologists active in the area of
Krkonose were for example F. Klapdlek, J. Obenberger, K. Hirka and others. However the
systematic research started only at the end of the 20th century, in 1980s. A lot of specialists
on different species of insects have been cooperating on the research of Krkonose insects. A
big variety of entomological methods are being used to gain the material and these methods
have also been enriched by the hydrobiological principles. Until now more than 100 taxons
of family Chironomidae have been discovered in Krkonose (Giant) Mts. But chironomid fauna
is still little known in this area.

Boreoheptagyia dasyops Serra-Tosio, 1989
Lysecinsky brook, near Lysecinska bouda, altitude 950 m, 7.5.2010, 8 larvae. Larvae in blue-
green and green filamentous algae on splash zone near waterfall.

Diamesa cf. bohemani Goetghebuer, 1932
Albeficky brook under confluence with Lysecinsky brook, 645 m n.m. 25.5.2012, 1 male
(maturation from larva in laboratory), 15.3.2013, 1pupa.

Diamesa latitarsis (Goetghebuer, 1921)
Lysecinsky brook, near Lysecinska bouda, altitude 950 m, 1.8.2012, 11 larvae, 4 pupas.

Dratnalia potamophylaxi (Fittkau & Lelldk, 1971)
Zlaty brook, Sklenarovice, altitude 687m, 7.5.2011, 2 larvae (in cases of caddisfly
Potamophylax luctuosus).

Syndiamesa edwardsi (Pagast, 1947)

Lysecinsky brook, near Lysecinskd bouda, altitude 950m, 25.5.2012, 19 larvae, 1pupa, 1 male
(maturation from larva in laboratory), 22.6.2012, 15 larvae, 1.8.2012 2 larvae. Larvae in blue-
green and green filamentous algae on splash zone near waterfall. Albeficky brook tributary,
altitude 730m 4.5.2014, 1 male.

Syndiamesa sp. Kieffer, 1918
Bolkovsky brook, altitude 580m 4.5.2010, 1 larva, concrete pipe culvert with mosses.
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Sublettea sp. Roback, 1975

Mosses and algae periphyton on trickle rock face, Labsky dul, 1210 m n.m., 21.9.2012, 10
larvae. In Europe mentioned only Sublettea coffmani.
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Longitudinal mosquito surveillance study in Danube Delta and the first report of
Ochlerotatus hungaricus (Mihalyi, 1955) for Romania

Edina Térék 2, Hanna J6st?, Cintia Horvéth *, Daniel Cadar®, Alexandru Tomazatos®, Renke
Lithken®, Norbert Becker?, Lujza Keresztes®, Octavian Popescu® & Jonas Schmidt-Chanasit?

"Hungarian Department of Biology and Ecology, Babes-Bolyai University, 400006 Cluj-
Napoca, Clinicilor 5-7, Romania, e-mail: edinatorok7 @gmail.com, keresztes2012@gmail.com
’Romanian Academy Institute of Biology, Splaiul Independentei 296, 060031 Bucuresti,
Romania
*Bernhard Nocht Institute for Tropical Medicine, WHO Collaborating Centre for Arbovirus and
Haemorrhagic Fever Reference and Research National Reference Centre for Tropical
Infectious Diseases, Bernhard-Nocht-Strasse 74, 20359 Hamburg, Germany, e-mail:
hanna.joest@gmx.de, danielcadar@gmail.com, renkeluhken@gmail.com, jonassi@gmx.de
“German Mosquito Control Association (KABS e.V.), Georg-Peter-Siif3-Str. 3, 67346 Speyer,
Germany
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Human and animal diseases caused by mosquito-borne viruses are of growing
importance in many countries of Europe including Romania. Pathogen surveillance in
mosquitoes and animals was not performed regularly and therefore, longitudinal data sets
are missing, especially from Romania. Thus, we initiated intensive mosquito surveillance in
the Danube Delta to analyze its mosquito’s communities and collect vector data from
different types of ecosystems. During 2014 a number of 240,679 female mosquitoes were
collected with CO2-baited EVS traps at four sampling sites. All mosquitoes were identified
using morphological characteristics and species were confirmed by sequence analysis of the
mtCOIl gene. The most common species were Coquillettidia richiardii (41%) and Anopheles
hyrcanus (34%). Identified by both morphological and molecular tools, Oc. hungaricus was
identified for the first time for Romania. We collected two specimens in June in Letea
floodplain forest. However Oc. hungaricus is not a frequent species and its biology is not well
known. Phylogenetic analysis show its close reltationship to an Oc. hungaricus specimen
collected in 1998 from the Tisza River in Hungary and also to Oc. dorsalis specimens from
Danube Delta. The data of this longitudinal study provide a solid base to determine the
seasonal fluctuations in mobovirus activity and the relative abundance of the mosquito
vector species.

This research was supported by a grant of the Ministry of National Education, CNCS-
UEFISCDI, pn. PN-II-ID-2012-4-0595 and the Sectoral Operational Programme Human
Resources Development, financed from the European Social Fund and by the Romanian
Government under the cn. POSDRU/187/1.5/S/156069/.
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