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PETEK, 21. SEPTEMBER 2018 / FRIDAY, 21st SEPTEMBER 2018

Registracija na Fakulteti za naravoslovije in matematiko / Registration at the Faculty of Natural Sciences
and Mathematics

Otvoritev 5. slovenskega entomoloskega simpozija z mednarodno udelezbo / Opening of the 5th
Slovenian Entomological Symposium with International Attendance

Nagovor / Opening words

doc. dr. Mitja Slavinec, dekan Fakultete za naravoslovje in matematiko Univerze v Matiboru / Dean
of the Faculty of Natural Sciences and Mathematics, University of Maribor

prof. dt. Dusan Devetak, organizator simpozija / the Organizer of the Symposium

Urska Ratajc, mag. ckol. biod., predsednica Slovenskega entomoloskega drustva Stefana Michielija / the
President of the Slovenian Entomological Society Stefan Michieli

Matija GOGALA
Stefan Michieli (1933-1968), slovenski entomolog in fiziolog
Stefan Michieli (1933-1968), Slovenian entomologist and physiologist

Tomi Trilar
Ob 80-letnici Matije Gogala
Matija Gogala on the Occasion of his 80t Birthday

Predstavitev posterjev z odmorom za kavo in ¢aj / Poster session with coffee and tea break
Predavanja / Lectutes

Sekcija / Session: Fiziologija in Etologija / Physiology and Ethology
Moderator: Tomi TRILAR

Vanessa MARTINEZ, Elise NOWBAHARI, David SILLAM-DUSSES, Vincent LORENT
Pit-building antlions are sensitive to sub-nanometer amplitude vibrations of sand

Dusan DEVETAK, Jan PODLESNIK, Vesna KLOKOCOVNIK
Interakcije med predatotjem in plenom pri volkcih: prevajanje vibracijskih signalov globoko v pesek
Predator-prey interactions in antlions: transmission of vibrational signals deep into sand

Eva VELER, Dusan DEVETAK, Vesna KLOKOCOVNIK
Interakcije med licinkami dveh simpatri¢nih vrst volkcev
Interactions between larvae of two sympatric antlion species

Natasa STRITIH PELJHAN, Alenka ZUNIC KOSI

Vonj kot agresivni signal med tekmovanjem samcev jamskih kobilic Troglophilus neglectus (Orthoptera:
Rhaphidophoridae)

Obfactory signalling of aggression during male-male contests of the cave cricket Troglophilus neglectus (Orthoptera:
Rhaphidophoridac)

Alenka ZUNIC KOSI, Al VREZEC, Nata$a STRITIH PELJHAN, Spela AMBROZIC
ERGAVER, Andrej KAPLA, Jocelyn G. MILLAR

Feromonske pasti uc¢inkovito orodje za raziskave s podrocja biodiverzitete in varstvene biologije
Pheromones as monitoring tools in biodiversity and conservation research

Sandor KOCZOR, Ferenc SZENTKIRALYI, Miklos TOTH
The power of odours: the example of Chrysoperla carnea species complex (Neuroptera: Chrysopidae)

Matija GOGALA, Tomi TRILAR

Skrzadi, ki uporabljajo dva mehanizma in dva komunikacijska kanala za akusti¢no in vibracijsko
komunikacijo

Cicadas nsing two mechanisms and communication channels for acoustic and vibrational communication

Skupinsko fotografiranje / Group photo
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Sekcija / Session: Favnistika / Faunistics
Moderator: Slavko POLAK

Matjaz BEDJANIC
Favna kacjih pastitjev Sti Lanke: retrospektivni pregled ve¢ kot dveh desetletij raziskav (Insecta, Odonata)
Dragonfly fauna of Sri Lanka: retrospective overview of over two decades of research (Insecta, Odonata)

Matjaz BEDJANIC
Monsunski aspekt favne kadjih pastitjev (Insecta, Odonata) Andamanskih otokov, Indija
Monsoon aspect of the dragonfly fauna (Insecta, Odonata) of Andaman Islands, India

Damjan VINKO, Dejan KULIJER, Ferdije ZHUSHI ETEMI, Maja HOSTNIK, Ali SALAMUN
Prvi seznam kadjih pastitjev Kosova
First checklist of Odonata from Kosovo

Ali SALAMUN, Damjan VINKO, Maja BAHOR, Matja? BEDJANIC
Nova dognanja o razirjenosti kos¢i¢nega skratca Coenagrion ornatum (Odonata) v Sloveniji
New cognitions on distribution of Ornate Bluet Coenagtion ornatum (Odonata) in Slovenia

Predstavitev postetjev z odmorom za kavo in ¢aj / Poster session with coffee and tea break

Sekcija / Session: Favnistika / Faunistics
Moderator: Jure JUGOVIC

Ignac SIVEC, Tea KNAPIC
Zbirka vrbnic (Plecoptera, Insecta) v Prirodoslovnem muzeju Slovenije
Stonefly collection (Plecoptera, Insecta) in Slovenian Musenn of Natural History

Tomi TRILAR, Matija GOGALA
Rehingerjeva linija v Egejskem morju tudi pri skrzadih razmejuje evropsko od azijske favne
Rechinger's line in Aegean Sea is also for Cicadas a borderline between European and Asian fanna

Eva LANGERHOLC, Dusan DEVETAK

Mrezekrilci (Neuropterida) obmocja Natura 2000 v Sloveniji: Licenca pri Polj¢anah — ribniki Petelinjek kot
primer

Lacewings (Neuropterida) of the Natura 2000 protected area in Slovenia: Licenca near Poljéane — Petelinjek ponds as an
exanmple

Simpozijska vecetja / Symposium dinner

SOBOTA, 22. SEPTEMBER 2018 / SATURDAY, 22nd SEPTEMBER 2018

Uvod k drugemu dnevu simpozija / Introduction to the second day of the Symposium
Predavanja / Lectures

Sekcija / Session: Favnistika / Faunistics
Moderator: Al VREZEC

Peter DAVEY
A Stovenian Lepidoptera Research Initiative

Ferdije ZHUSHI ETEMI, Valmir VISOKA
Contribution to the knowledge of the butterfly fauna (Lepidoptera: Papilionoidea) of the northeastern part of Republic of
Kosovo

Batbara ZAKSEK, Valerija ZAKSEK, Nika KOGOVSEK, Marijan GOVEDIC, Rudi
VEROVNIK

Medsezonska nihanja populacij rdecega apolona (Parnassius apolle) (Lepidoptera: Papilionidae) v Posocju
Seasonal patterns in Apollo (Parnassius apollo) (Lepidoptera: Papilionidae) abundance and flight period in Posodje region

Valerija ZAKSEK, Barbara ZAKSEK, Ziga FISER, Rudi VEROVNIK
Stanje populacij mravljiscarjev v severovzhodni Sloveniji: desetletje spremljanja upada
The status of Large Blues in Slovenia: a decade of monitored decline
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10:20 — 10:40 Slavko POLAK, Branko JALZIC
Nove vrste in revizija rodu Bahyscidius Jeannel, 1910 (Coleoptera, Leiodidae, Leptodirini)
New species and the revision of the genus Bathyscidius Jeannel, 1910 (Coleoptera, 1ciodidae, 1 eptodirini)

10:40 — 11:00 Mladen ZADRAVEC, Boris LAUS, Toni KOREN, Mateja ILINIC, Pierpaolo RAPUZZI
Towards the preliminary checklist of Croatian Cerambycidae

11:00 — 11:20 Urska RATAJC, Andrej KAPLA, épela AMBROZIC ERGAVER, Al VREZEC

Zgodovinski vidiki razsirjenosti velikih kresi¢ev (Carabus) v Sloveniji
Historical aspects of ground beetles (Carabus) distribution in Slovenia

11:20 — 11:40 Predstavitev postetjev z odmorom za kavo in ¢aj / Poster session with coffee and tea break

Sekcija / Session: Favnistika /Faunistics
Moderator: Natasa STRITIH PELJHAN

11:40 — 12:00 Andrej GOGALA
Novosti v favni stenic (Heteroptera) in ¢ebel (Apiformes) v Sloveniji
News in the fanna of true bugs (Heteroptera) and bees (Apiformes) in Slovenia

12:00 — 12:20 Gabrijel SELJAK
Kaj vemo o favni $c¢itkarjev (moljevk) Slovenije (Hemiptera, Sternorrhyncha, Aleyrodidae)?
What do we know on the whitefly fanna of Slovenia (Hemuptera, Sternorrhyncha, Aleyrodidae)?

Sekcija / Session: Ecology and Applied Entomology / Ekologija in uporabna entomologija

12:20 — 12:40 Katja KALAN, Vladimir IVOVIC, Elena BUZAN
Invazivne vrste komarjev v Sloveniji s posebnim poudarkom na japonskem komarju, Aedes japonicus
Japonicus (Diptera: Culicidae)
Invasive mosquito species in Slovenia (Diptera: Culicidae) with special emphasis on Aedes japonicus japonicus

(Diptera: Culicidae)

12:40 — 13:00 Maarten DE GROOT, Jurij DIACI, Nikica OGRIS
Zgodovina upravljanja z gozdovi je pomemben dejavnik pri izbruhih podlubnikov: lekcije za prihodnost
Forest management bistory is an important factor for bark beetle outbreaks: lessons for the futnure

13:00 — 13:20 Al VREZEC, Spela AMBROZIC, Andrej KOBLER, Andrej KAPLA, Maarten DE GROOT
Zgodovina pojavljanja, razsitjenost in habitat Skrlatnega kukuja (Cucujus cinnaberinus) v Sloveniji
History of occurrence, distribution and habitat selection of Cucujus cinnaberinus zn Slovenia

13:20 — 13:40 Nataga KOPRIVNIKAR, Jure JUGOVIC
Casovno in prostorsko sobivanje koprofagnih plojkasev (Coleoptera: Scarabacoidea) na
submediteranskih travis¢ih Kraskega roba (JZ Slovenija)
Temporal and spatial coexistence of dung beetles (Coleoptera: Scarabaeoidea) in submediterranean grasslands in Kraski rob
(SW Slovenia)

13:40 — 14:00 Odmor za kavo in ¢aj / Coffee and tea break

Sekcija / Session: Ecology and Applied Entomology / Ekologija in upotabna entomologija
Moderator: Maarten DE GROOT

14:00 — 14:20 Jure JUGOVIC, Sara ZUPAN, Anja KRZIC, Martina LUZNIK
Ekoloske raziskave in monitoring glogove belinke (Aporia crataegi) na Kraskem robu (JZ Slovenija)
Ecological studies and monitoring of the Black-veined White (Aporia crataegi) butterfly in Kraski rob (SW Slovenia)

14:20 — 14:40 Gabrijel SELJAK, Ivan ZEZLINA, Mojca ROT, Matjaz JANCAR, Marko DEVETAK, Tanja
DREO
Bionomija navadne slinarice - Philaenns spumarins (Linnaeus, 1758) (Hemiptera, Cicadomorpha,
Aphrophoridae) in gostiteljske preference njenih mladostnih stadijev
Bionomies of the Meadow Spittlebug - Philaenus spumarius (Linnaeus, 1758) (Hemiptera, Cicadomorpha,
Aphrophoridae) and host preferences of its immatures
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14:40 — 15:00 Mario LESNIK, Renata VEBER, Stanislav TOJNKO
Alternativna zasnova ekoloskega nasada jablan za uravnavanje razmerij med populacijami skodljivih in
koristnih zuZelk za vzpostavitev samoreguliranega sadovnjaka brez uporabe pesticidov
Alternative organic apple orchard design to manipulate pest-beneficial insect relationships in direction to auto-regulated
orchard without pesticide application

15:00 — 15:20 Spela MODIC, Primo% ZIGON, Ale§ KOLMANIC, Jaka RAZINGER
Zatiranje licink koruznega hros$c¢a Diabrotica v. virgifera (Coleoptera, Chrysomelidae) z entomopatogenimi
ogorcicami
Controlling Diabrotica v. virgifera (Coleaptera, Chrysomelidae) larvae with entomopathogenic nematode

15:20 — 15:40 Karl KRAL
Ecological requirements and features adapting the alpine grasshopper Miramella carinthiaca fo /live in subalpine
pastures

15:40 — Zaklju¢ek simpozija / Closing of the Symposium

POSTER]I / POSTERS

Spela AMBROZIC, Al VREZEC, Andrej KAPLA, Alenka ZUNIC KOSI
NAT2CARE - Spodbujanje skupnosti za ohranjanje in obnavljanje ¢ezmejnih obmo¢ij Natura 2000 ali "Narava ne pozna meja"
NAT2CARE — Encouraging communities to maintain cross-border Natura 2000 sites or Nature fnows no borders

Pajtim BYTYCI, Ferdije ZHUSHI-ETEMI, Milaim MUSLIU, Osman FETOSHI
Contribution to the knowledge of Nymphalidae fauna (Lepidoptera: Rhopalocera) in the protected area "Mirusha waterfalls" in Kosovo

Dusan DEVETAK
Mrezekrilci (Insecta: Neuropterida) v entomologki zbirki Stefana Michielija
Lacewings (Insecta: Nenropterida) in the Stefan Michieli’s entomological collection

Slavéo HRISTOVSKI, Aleksandra CVETKOVSKA-GJORGIEVSKA
Diversity of ground beetles fauna (Coleoptera, Carabidae) of Shar Planina Mt.

Predrag JAKSIC, Franci JANZEKOVIC, Tina KLENOVSEK

Variabilnost krila in barvnih vzorcev na krilu spremenljivega ovnica Zygaena ephialtes (Linnaeus, 1767) (Lepidoptera,
Zygaenidae): pristop z geometrijsko morfometrijo

Wing and wingspots variability in Zygaena ephialtes (Linnaeus, 1767) (Lepidoptera, Zygaenidae): geometric morphometric approach

Karmen JAZBINSEK, Jan PODLESNIK
Govnaci v Kozjanskem parku
Dung Beetles of the Kogjansko Regional Park

Jure JUGOVIC, Aja GOLOB & Katja KALAN
Geometrijska morfometrija kot orodje za identifikacijo pogostih vrst komatjev v Sloveniji
Geometric morphometrics as a tool for identification of common mosquito species from Slovenia

Jure JUGOVIC, Nika SUMER

Mortfoloska primerjava dveh simpatri¢nih jamskih kobilic Troglophilus neglectus in T. cavicola (Orthoptera: Rhaphidophoridae) v
Sloveniji

A morphological comparison of two sympatric cave crickets Troglophilus neglectus and T. cavicola (Orthoptera: Rhaphidephoridae) from
Slovenia

Natasa KOPRIVNIKAR, Jure JUGOVIC
Sestava zdruzbe in vrstna pestrost koprofagnih plojkasev (Coleoptera: Scarabacoidea) na Kraskem robu
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PETI SLOVENSKI ENTOMOLOSKI SIMPOZI] Z MEDNARODNO UDELEZBO / FIFTH SLOVENIAN
ENTOMOLOGICAL SYMPOSIUM WITH INTERNATIONAL ATTENDANCE, MARIBOR 2018

J. Podlesnik, V. Klokotovnik (ur.)

FAVNA KACJIH PASTIRJEV SRI LANKE: RETROSPEKTIVNI PREGLED VEC KOT
DVEH DESETLETI] RAZISKAV (INSECTA, ODONATA)

MATJAZ BEDJANIC!

Predstavljeni so rezultati ve¢ kot dve desetletji trajajocih raziskav, v okviru katerih smo zbrali vse
razpolozljive podatke in znanje o razsirjenosti, taksonomiji in biologiji ka¢jih pastitjev Sri Lanke. V
obsezni monografiji, objavljeni leta 2014, je bila odonatne favne otoka celovito predstavljena in
analizirana. Za vsako vrsto je bila orisana njena razsirjenost, biologija, ekologija ter stanje ogrozenosti.
Ovrednotenje stopnje ogrozenosti vseh dotlej znanih endemic¢nih vrst po kriterijih Rdecega seznama
TUCN je razkrila, da sta kar dve tretjini endemitov globalno ogrozenih. Naslednje monografsko delo,
objavljeno leta 2016, je bilo osredotoc¢eno na taksonomsko revizijo in molekularno filogenijo druzine
Platystictidae s Sti Lanke. V okviru taksonomskega dela nasih raziskav smo v zadnjem desetletju opisali
skupno 10 novih vrst, 1 novo podvrsto ter sinonimizirali 6 predhodno opisanih vrst. V nekaj zadnjih
letih so tudi srilanski raziskovalci prispevali pomembno novo znanje o taksonomiji, razsirjenosti in
biologiji nekaterih redkih in kriti¢no ogrozenih vrst. S Sti Lanke je po doslej objavljenih podatkih znanih
130 vrst kacjih pastirjev iz 12 druzin. Stopnja endemizma znasa 50,8 %, skupaj je za otok endemicnih

kar 58 vrst in 8 podvrst.

DRAGONFLY FAUNA OF SRI LANKA: RETROSPECTIVE OVERVIEW OF OVER
TWO DECADES OF RESEARCH (INSECTA, ODONATA)

The results of over two decades of research, during which we have gathered all available data and
knowledge about the distribution, taxonomy and biology of dragonflies of Sri Lanka are presented. In
a comprehensive monograph published in 2014, the odonate fauna of the island has been presented
and analysed. Distribution, biology, ecology and threat status of each species have been outlined.
Assessment of the threat status of all hitherto known endemic species according to IUCN Red List
criteria revealed that even two thirds of endemics are globally threatened. Another monographic work
published in 2016, focused on taxonomic revision and molecular phylogeny of the Platystictidae of
Sti Lanka. In the frame of taxonomic part our research we described a total of 10 new species, 1
new subspecies and synonymised 6 previously described species in last decade. In recent years, also
Sri Lankan colleagues contributed important new knowledge about taxonomy, distribution and
biology of some rare and critically endangered species. According to published data, 130 dragonfly
species from 12 families are currently known from Sri Lanka. The proportion of endemism is 50.8%,
with even 58 species and 8 subspecies endemic to the island.

! Rakovlje 42a, SI-3314 Braslovce, Slovenija
E-naslov / E-mail: matjaz_bedjanic@yahoo.com
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MONSUNSKI ASPEKT FAVNE KACJIH PASTIRJEV (INSECTA, ODONATA)
ANDAMANSKIH OTOKOV, INDIJA

MATJAZ BEDJANIC'

Predstavljeni so rezultati avtorjevega raziskovanja favne kadjih pastirjev Andamanskih otokov med 30.
junijem in 21. julijem 2017. Na 49 lokalitetah, razprSenih po otokih South, Middle in North Andaman,
Little Andaman in Havelock, je bilo opazovanih skupaj 35 vrst, 31 jih je bilo dolo¢enih do vrste, preostale
$tiri pa le do ravni rodu. Vecina zabeleZenih vrst ima Siroko obmocje razsirjenosti v jugovzhodni Aziji,
opazenih je bilo le malo endemitov. Najzanimivejse najdbe so podrobneje predstavljene, vklju¢no s
fotografijami nove, doslej $e neopisane vrste iz druzine plosccev. V nasi raziskavi smo zabelezili skoraj
60% trenutno znane odonatne favne Andamanov. Skupaj z rezultati objavljenih $tudij dajejo rezultati
razmeroma dober vpogled v monsunski aspekt odonatne favne otokov. Priporocene so nadaljnje
favnisticne, taksonomske in naravovarstvene raziskave, ki bi jih bilo treba spodbujati, saj ostaja splosno

poznavanje favne kacjih pastirjev Andamanskih otokov se vedno fragmentarno in nepopolno.

MONSOON ASPECTS OF THE DRAGONFLY FAUNA (INSECTA, ODONATA)
OF ANDAMAN ISLANDS, INDIA

The results of authot's exploration of the dragonfly fauna of Andaman Islands between 30 June and 21
July 2017 are presented. At 49 localities, scattered across South, Middle and North Andaman, Little
Andaman and Havelock islands, altogether 35 species were observed, 31 could be determined to the
species level, remaining four only to the genus level. Most of recorded species have wide distribution in
southeast Asia, only few endemics were sighted. Most interesting records are presented in more detail,
including photographs of a new hitherto undescribed libellulid species. In our research we recorded
nearly 60% of currently known odonate fauna of the Andamans. Together with results of published
studies, this gives fairly good insight into the monsoon aspect of islands' odonate fauna. Further
faunistic, taxonomic and nature conservation research is recommended and should be facilitated as
overall knowledge on the dragonfly fauna of Andaman Islands still remains fragmentary and

incomplete.

! Rakovlje 42a, SI-3314 Braslovée, Slovenija
E-naslov / E-mail: matjaz_bedjanic@yahoo.com
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A SLOVENIAN LEPIDOPTERA RESEARCH INITIATIVE

PETER DAVEY!

Between 2009 and 2012 a joint research program searched for, located and mapped 106 butterfly species
across the 88,000 hectares comprising the adjacent nature parks of Orseg, in south-west Hungary, and
Goricko, in north-east Slovenia. Both parks have Special Area of Conservation and Special Protection
Area status. The author participated in that initiative, one of 50 individuals acknowledged in the
Butterfly Atlas end-product. Until 2014, Park Gori¢ko had no moth fauna data. In that year, the author
undertook an ambitious unfunded solo initiative to quantify the moth fauna within Goric¢ko. The
project is now in its fifth year. His presentation will relate progress to date and reveal the methods used
to maximise both species counts and species diversity to obtain some idea of the moth fauna of north-

east Slovenia. He will touch on some surprising drawbacks encountered during his project.

''F6 ut 60, Kercaszomor, Hungary, 9945 / UK
E-naslov / E-mail: pachyderm@safe-mail.net
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INTERAKCIJE MED PREDATORJEM IN PLENOM PRI VOLKCIH: PREVAJANJE
VIBRACIJSKIH SIGNALOV GLOBOKO V PESEK

DUSAN DEVETAK', JAN PODLESNIK', VESNA KLOKOCOVNIK'

Larve volkcev gradijo v rahli zemlji ali suhem pesku lijakaste pasti za lov plena — drobne ¢lenonozce.
Plen zaznavajo na osnovi vibracij podlage, ki jih plen proizvaja med hojo po podlagi. Medtem ko se je
vecina raziskav osredotocala na povirsinske (Rayleighove) valove, pa smo mi osvetlili vlogo vibracij, ki
potujejo v globlje plasti peska. Dokazali smo, da je larva celo, ko je zakopana globlje v pesku, sposobna
zaznati plen in reagirati s priblizevanjem plenu in zagrabitvijo. Zanimalo nas je, kako se signali prevajajo
globlje v pesek. S pomocjo akcelerometra, potopljenega globoko v podlago, smo merili umetne signale
in signale lazenja zuzelke po podlagi. Predstavljamo spektralne znacilnosti vibracij, relevantnih pri
interakcijah med predatorjem in plenom. Zastavili smo si vprasanje, ali imajo lastnosti pescene podlage
vpliv na signal. Pesceni delci mocno vplivajo na prevajanje signalov, pri cemer je pesek filter za visoke
frekvence. Manjsi so pesceni delci, mocnejse je filtriranje. Ker je fini pesek ucinkovitejst filter, se signali
visokih frekvenc na doloceni razdalji udusijo. Signali nizkih frekvenc pa se prevajajo Se na razdaljah,
pomembnih za zaznavanje plena. Medtem ko je najucinkovitejse prevajanje signalov videti v grobem
pesku, pa zaradi prevelikih delcev ta ni primeren za volkce. Plenilci naredijo kompromis med finim in

grobim peskom — izbirajo peske srednih granulacij.

PREDATOR-PREY INTERACTIONS IN ANTLIONS: TRANSMISSION OF
VIBRATIONAL SIGNALS DEEP INTO SAND

Trap-building antlion larvae are known to dig conical pitfall traps in dry loose soil or fine sand to catch
prey — small arthropods. The larvae detect them according to substrate vibrations produced during the
movement of the prey on sand surface. While the most studies have been devoted to surface (Rayleigh)
waves, we elucidate the role of vibrations travelling in deeper sand layers. We demonstrate that the
antlion larva even when buried deep in the sand is capable to detect its prey and react with movement
closer to the prey to grasp it. We addressed the question of how the signals propagate deep into the
sand. We conducted measurements of artificial signals and signals produced by walking insects (prey)
with accelerometer sunk deep in the sand. Here we present results of the study of the spectral
characteristics of the substrate vibrations relevant for predator-prey interactions, using accelerometric
methods. We addressed the following question: Do sand properties have any impact on the signals?
Particle size highly affects signal transmission. Sand is a filter for higher frequencies. Smaller are the
sand particles, more intense is the filtering. Fine sand is more efficient filter, consequently high
frequencies are eliminated at a certain distance. However, low frequency signals are still propagated at a
certain distance, biologically relevant for prey detection. While the most efficient signal propagation
seems to be in coarse sand, it contains too large particles thus it is inconvenient for antlions. Predators

make a compromise between finest and coarse sand choosing medium sand.

' Oddelek za biologijo, Fakulteta za naravoslovje in matematiko, Univerza v Mariboru / Department of Biology, Faculty
of Natural Sciences and Mathematics, University of Maribor, Koroska cesta 160, 2000 Maribor, Slovenija
E-naslov / E-mail: dusan.devetak@guest.arnes.si
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Z.GODOVINA UPRAVLJANJA Z GOZDOVI JE POMEMBEN DEJAVNIK PRI
IZBRUHIH PODLUBNIKOV: LEKCIJE ZA PRIHODNOST

MAARTEN DE GROOT!, JuRI] DIACI?, NIKICA OGRIS'

Gozdovi so bili v zadnjih stoletjih moc¢no spremenjeni; zgodovinske prakse upravljanja pa bi lahko
mocno vplivale na danasnje stanje gozdov. Preverili smo, ali zgodovinsko nacrtovanje upravljanja z
gozdovi in aktivno gospodatjenje z navadno smreko vpliva na potencial izbruha lubadarjev po velikih
motnjah. Poleg tega smo preverili vpliv deleza smreke v razmerah ob izbruhu in na razlicnih
nadmorskih visinah. Zaznali smo moc¢no povezavo med spreminjanjem naravne gozdne sestave,
delezem smreke in sanitarno se¢njo zaradi podlubnikov. Zaznali smo negativen povezavo nadmorske
visine in pozitiven vpliv deleza navadne smreke na sanitarno se¢njo. Skupaj z obdobjem izbruha je bila
sanitarna secnja vecja na nizjih nadmorskih visinah, na obmogcjih z visjim delezem navadne smreke in v
obdobju po abiotskem stresu. Dodatno je bila zaznana negativna povezava med delezem realizirane

glede na na¢rtovano secnjo ter sanitarno se¢njo v obdobjih po abiotskem stresu.

FOREST MANAGEMENT HISTORY IS AN IMPORTANT FACTOR FOR BARK
BEETLE OUTBREAKS: LESSONS FOR THE FUTURE

Forests were changed strongly in the last centuries; however historical management practices could
have strong effect on nowadays status of the forests. We tested whether the forest management
history and forest tending with Norway spruce is affecting the potential the outbreak of bark beetles
after large disturbances. Furthermore, the effect of percentage of spruce under outbreak
situations and different altitudes were checked. There was a strong association with the change of the
naturalness of the forest composition and the percentage of Norway and sanitary felling because of
spruce bark beetles. There was a negative influence of altitude and a positive influence of percentage
of Norway spruce on the sanitary felling. Together with the outbreak period, the sanitary felling was
amplified in lower altitude, in areas with higher percentage of Norway spruce and in periods after
abiotic stress. In addition, there was a negative association between the percentage of realized cut in

the planned cut and the sanitary felling in periods after abiotic stress.

1 Oddelek za varstvo gozdov, Gozdarski indtitut Slovenije / Department of Forest protection, Slovenian Forestry
Institute, Vec¢na pot 2, 1000 Ljubljana, Slovenija

E-naslov /E-mail: maarten.degroot@gozdis.si, nikica.ogtis@gozdis.si

2 Oddelek za gozdarstvo in obnovljive vire, Katedra za gojenje gozdov / Department of Forestry and Renewable
Forest Resources, University of Ljubljana, Vec¢na pot 83, 1000 Ljubljana, Slovenija

E-naslov / E-mail: jurij.diaci@bf.uni-lj.si
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NOVOSTI V FAVNI STENIC (HETEROPTERA) IN CEBEL (APIFORMES) V
SLOVENI]JI

ANDRE] GOGALA'

Kljub razmeroma dobro poznani favni stenic in ¢ebel v Sloveniji se vrstijo najdbe vrst, ki jih tu $e nismo poznali.
Pomemben delez novih prislekov so tujerodne vrste, ki se jih vedno vec pojavlja v Evropi. Stenice prednjacijo z
mnogimi vrstami, ki se invazivno Sirijo in mnoge postajajo pomembni skodljivei v kmetijstvu ali gozdarstvu.
Najnovejsa izmed tujerodnih vrst stenic v Sloveniji je marmorirana smrdljivka (Habyomorpha halys). Slovenijo je
dosegla tudi prva tujerodna vrsta cebel, azijska cebela smolarka (Megachile sculpturalis). Obmocja razsirjenosti
povecujejo tudi mnoge sredozemske vrste stenic. Kretsko vitezovko (Lygaeus creticns) je leta 2016 v Kopru prvic v
Sloveniji fotografirala Dusa Vadnjal. Janez Kamin je pred svojim domom v Novi Gorici na zabojnikih za lo¢eno
zbiranje odpadkov prvi¢ v Sloveniji nasel ve¢ vrst. Zabojniki so rumene, zelene, modre in bele barve in verjetno
privlacijo zuzelke podobno kot rumene pasti in znane rumene lepljive plosce, ki jih uporabljajo sadjatji proti
skodljivcem. Nekatere vrste pa so bile morda odloZene z rastlinskimi ostanki v zabojnik za organske odpadke, kjer
se je verjetno zaredila plenilska vrsta Xylocoris galactinus, ki zivi med fermentiranim rastlinjem pri visoki vlagi in
temperaturi in jo je Kamin tudi nasel na zabojnikih. Poleg novih metod vzorcenja so za nove najdbe pogosto
kljuéni tudi obiski novih zanimivih lokalitet. V letu 2018 sem prvi¢ nekajkrat obiskal mejno obmocje med
Slovenijo in Italijo na robu kraske planote med Seli na Krasu in Jamljami z najvisjima tockama Kremenjakom in
Spikom. Tu sem prvi¢ nasel dve vrsti éebel, pes¢insko cebelo viste Andrena danuvia in znosko Hoplitis perezi. Prva je
$e slabo poznana vrsta, ki so jo zamenjevali s sorodnimi, najdba pa je prva na Krasu. Druga je bila Ze znana iz

okolice Trsta, medtem ko je v Sloveniji $e nismo nasli. Gnezda sem nasel tik nad stenami kraskega roba.

NEWS IN THE FAUNA OF TRUE BUGS (HETEROPTERA) AND BEES (APIFORMES)
IN SLOVENIA

In spite of relatively well known fauna of true bugs and bees in Slovenia, finds of species never recorded
before are lining up. A significant proportion of new arrivals are non-native species, which are increasingly
occurring in Europe. True bugs predominate with many species that are invasively expanding and many are
becoming important pests in agriculture or forestry. The latest among the non-native Heteroptera species in
Slovenia is brown marmorated stink bug (Halomorpha halys). Slovenia has been reached also by the first alien bee
species, the giant resin bee (Megachile sculpturalis). Areas of distribution are expanding also by many Mediterranean
Heteroptera species. Lygaens creticns was photographed in Koper for the first time in Slovenia in 2016 by Dusa
Vadnjal. Several species were found for the frst time in Slovenia by Janez Kamin in front of his home in Nova
Gorica on containers for separate collection of waste. Containers are yellow, green, blue and white and probably
attract insects, like yellow traps and well known yellow sticky plates used by fruit-growers against pests. Some
species may have been deposited with plant residues in an organic waste container where the predatory species
Xylocoris galactinus have probably bred as it is living among fermented plant material at high humidity and
temperature, and Kamin also found it on containers. In addition to new sampling methods, visits to new
interesting sites are often key to new finds. In 2018, I visited for the first time the border area between Slovenia
and Italy on the edge of the Karst plateau between Sela na Krasu and Jamlje with the highest points Kremenjak and
Spik. Here I found two bee species for the first time, Andrena danmvia and Hoplitis perezi. The first is still poorly
known species, which was confused with related species, and the find is the first in the Karst. The other was already
known from the surroundings of Trieste, while it has not yet been found in Slovenia. I found nests just above the

walls of the karst edge.

! Prirodoslovni muzej Slovenije / Slovenian Museum of Natural History, Preernova 20, p.p. 290, 1001 Ljubljana,
Slovenija
E-naslov / E-mail: agogala@pms-lj.si
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SKRZADI, KI UPORABLJAJO DVA MEHANIZMA IN DVA KOMUNIKACIJSKA
KANALA ZA AKUSTICNO IN VIBRACIJSKO KOMUNIKACIJO

MATIJA GOGALA', TOMI TRILAR?

Skrzadi vrste Cicadatra persica in sorodna $e neopisana vrsta z otoka Milos (GR) oddajajo kot pozivni napev
kontinuirano timbalno brencanje in fraze, ki sestojijo iz kratkih timbalnih ehemov, katerim sledi serija
pokanja s krili. Druge vrste tega rodu, npr. C. afra in C. platyptera oddajajo ob dvorjenju le posamezne
poke s krili med kratkimi timbalnimi ehemi. To pokanje s krili, ki ga producirajo tudi nekatere druge vrste
skrzadov, je precej tisje od timbalnih ehemov. Zato nas je zanimalo, kako se ti poki prevajajo po podlagi,
vejah grmov in dreves kot biotremulacijski signali. Z akcelerometrom B&K 4338 smo posneli te signale
in pricakovano ugotovili, da so zelo intenzivni pri nizkih frekvencah. Timbalni ehemi pa imajo tudi kot
vibracijski signali povsem drugacen spekter, ki sega v visoke frekvence do 20 kHz. Te meritve si razlagamo
z domnevo, da skrzadi s timbalnimi zvoki komunicirajo predvsem po zraku, pokanje s krili pa deluje kot

biotremulacijski signal, ki se prevaja po vejah grmov in dreves, na katerih se obicajno hranijo in oglasajo.

CICADAS USING TWO MECHANISMS AND COMMUNICATION CHANNELS
FOR ACOUSTIC AND VIBRATIONAL COMMUNICATION

Cicadas Cicadatra persica Kirkaldy, 1909 and a close related species Cicadatra sp. from the Greek island of
Milos use for intraspecific communication continuous song produced by tymbals, and phrases
comprising short echemes produced by tymbals and following series of wing clicks. Other species of
this genus like C. atra or C. platyptera produce single clicks between short echemes during courtship
using the same mechanism. Cicadas from other genera and families are producing similar clicks. Our
question was why they use two different mechanism in acoustic communication. These clicks, recorded
as airborne sound are faint broad band signals. We wanted to know how these clicks are transmitted as
biotremulation signals. We used accelerometer Bruel & Kjaer 4338 for recording vibrational signals in
the field. We recorded continuous song and phrases with short echemes and wing clicks as acceleration
and/or velocity parameter. As expected we found that biotremulation signals of wing clicks were very
intense low frequency vibrations and tymbal echemes have spectral characteristics with main energy in
higher parts of spectrum up to 20 kHz. The explanation of our results is that cicadas of the genus
Cicadatra use tymbal sounds to communicate through air and wing clicks for biotremulation through

substrate, branches of bushes and trees on which they usually feed and sing.

! Slovenska akdemija znanosti in umetnosti / Slovenian Academy of Sciences and Atrts, Novi trg 3, 1000
Ljubljana, Slovenija

E-naslov / E-mail: matija.gogala@guest.arnes.si

2 Prirodoslovni muzej Slovenije / Slovenian Museum of Natural Histoty, Presernova 20, 1000 Ljubljana,
Slovenija

E-naslov / E-mail: ttrilat@pms-lj.s
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EKOLOSKE RAZISKAVE IN MONITORING GLOGOVE BELINKE (APORIA
CRATAEGI) NA KRASKEM ROBU (JZ SLOVENIJA)

JURE JUGOVIC', SARA ZUPAN', ANJA KRZIC', MARTINA LUZNIK'

Od leta 2012 proucujemo ekologijo glogove belinke, Aporia crataegi (Iepidoptera: Pieridae). Ceprav vrsta
ni na seznamu ogrozenih vrst v Evropi, je njen upad v zadnjem ¢asu znaten. Da bi dobili vpogled v
zahteve vrste, smo analizirali tako ekoloske zahteve odraslih, kot mladostnih stadijev v mozai¢ni pokrajini
razli¢nih habitatov. Ocenili smo spolno strukturo, sposobnost §itjenja, vedenje in vpliv tipa habitatov na
gostoto in razporeditev zivali. Samcev je bilo v populaciji vec, opazna je bila protandrija. Oba spola sta
sposobna tudi daljsih preletov med habitatnimi krpami. Na suhih kraskih travnikih smo zabelezili najvisje
gostote, na pasnikih in zarascajocih povrsinah pa nizje. Odrasle Zivali se prehranjujejo priloznostno na
razlicnih nektarskih rastlinah (zabelezili smo 9 razliénih vrst nektarskih rastlin). Medtem, ko odrasli
nektarske rastline iS¢ejo predvsem na odprtih povrsinah, se gosenice zadrzujejo in prehranjujejo v mejicah
¢rnega trna in gloga (Pranus spinosa in Crataegns monogyna). Mikrohabitat gosenic se ujema s mikrohabitanimi
zahtevami samic pri odlaganju jajcec. Samice v ta namen najraje izbirajo manjse in dobro osoncene grme.
Da bi preprecili prihodnje upadanje vrste na tem obmocju, predlagamo tradicionalno vzdrzevanje

mozaicne pokrajine.

ECOLOGICAL STUDIES AND MONITORING OF THE BLACK-VEINED
WHITE (APORIA CRATAEGI) BUTTERFLY IN KRASKI ROB (SW SLOVENIA)

Since 2012 we have studied ecology of Black-veined White, Aporia crataegi (Lepidoptera: Pieridae).
Although the species is not considered to be threatened on a European level, there are reports of
severe declines. To achieve a detailed insight into its ecology, we studied different ecological aspects of
adult and juvenile stages in a dense network of different types of habitats. We assessed the sexual
structure, dispersal ability, behaviour and influence of habitat types upon its density and distribution. In
total, male to female ratio is biased toward males, with a pronounced protandry. Both sexes are highly
mobile and are able to cross a few kilometres’ distances between favourable habitat patches. The
preferred habitats are open dry calcareous meadows where the highest densities of adults are observed,
in comparison with pastures and overgrown meadows, where densities are lower. Adults are
opportunistic feeders, using different nectar sources (nine plant taxa recorded). While adults seek these
nectar sources in open areas, juvenile stages mainly live and feed in hedgerows of Prunus spinosa and
Crataegus monogyna. We have also assessed the microhabitat preferences of the larvae and connected
these with female behaviour when searching for appropriate places for laying the eggs. Females
preferably select smaller plants that grow in full sun. In order to prevent declines of the species in this

area, the traditional mosaic open grasslands with hedgerows should be maintained.

! Oddelek za biodiverziteto, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, Univerza na
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INVAZIVNE VRSTE KOMARJEV V SLOVENIJI S POSEBNIM POUDARKOM NA
JAPONSKEM KOMARJU, AEDES JAPONICUS JAPONICUS (DIPTERA: CULICIDAE)

KATJA KALAN', VLADIMIR IVOVIC! | ELENA BUZAN!

Invazivne vrste komarjev imajo zaradi nevarnosti prenosa razlicnih zoonoz izjemen pomen za javno
zdravije. Zaradi nepoznavanja njihovega pojavljanja v Sloveniji smo leta 2013 in 2015 opravili popise
komartjev v celotni drzavi. Tekom dela smo ugotovili stabilno populacijo tigrastega komarja (Ae. albopictus)
na Primorskem, v Ljubljani in $irsi okolici ter na Dolenjskem. Z monitorigom smo zabelezili tudi prvo
najdbo korejskega komarja, Ae. koreicus, ter stabilno populacijo japonskega komatja, Ae. japonicus japonicus.
Na podlagi zbranih podatkov o razsirjenosti tigrastega in japonskega komarja, bioklimatskih spremenljivk
in nadmorske visine smo v racunalniskem programu MaxEnt izdelali razlicne modele njune potencialne
razsirjenosti. Tigrasti komar lahko po napovedih modelov potencialno naseli $e obmo¢je v severovzhodni
Sloveniji, japonski komar pa lahko naseli vecino drzave. Opravili smo tudi genetsko populacijsko studijo
japonskega komarja na evropski ravni, kjer smo genotipizirali sedem jedrnih mikrosatelitnih lokusov in
dolo¢ili nukleotidno zaporedje mitohondrijskega gena za podenoto 4 NADH dehidrogenaze (NAD4).
Izkazalo se je, da so slovenske populacije najbolj podobne populacijam iz Nemcdije. S studijo smo pridobili
pomembne podatke o pojavljanju treh invazivaih vrst komarjev v Sloveniji, ki bodo vsekakor uporabni

za nadaljnje akcijske naérte za preprecevanje njihovega Sirjenja ter nadzor.

INVASIVE MOSQUITO SPECIES IN SLOVENIA (DIPTERA: CULICIDAE) WITH
EMPHASIS ON AEDES JAPONICUS JAPONICUS (DIPTERA: CULICIDAE)

Invasive mosquito species have great impact on public health as they are vectors of various zoonoses.
The lack of knowledge on mosquito fauna in Slovenia triggered mosquito samplings throughout the
country in 2013 and 2015. With the monitoring we found an established population of Asian tiger
mosquito (Ae. albopictus) in Primorska, Ljubljana with its surroundings and Dolenjska regions. We also
recorded the first finding of Ae. koreicus and an established population of Asian bush mosquito, Ae.
Japonicus japonicus. Based on the collected presence data for Asian tiger and Asian bush mosquitoes,
bioclimatic and altitude variables, we developed models of their potential distribution using MaxEnt.
According to built models, Asian tiger mosquito can additionally inhabit the north-eastern Slovenia,
while the Asian bush mosquito could settle in most of the country. Additionally, we conducted a genetic
population study of a Asian bush mosquito at the European level. We genotyped seven nuclear
microsatellite loci and determined the nucleotide sequence of the mitochondrial gene for NADH
dehydrogenase subunit 4 (NAD4). Gained data showed that Slovenian populations are most similar to
those from Germany. With this study we obtained important data on occurrence of mosquitoes in

Slovenia and they will certainly be useful for further mosquito surveillance and control plans.
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THE POWER OF ODOURS: THE EXAMPLE OF CHRYSOPERLA CARNEA SPECIES
COMPLEX (NEUROPTERA: CHRYSOPIDAE)

SANDOR KOCZOR!, FERENC SZENTKIRALYT', MIKLOS TOTH'

Larvae of common green lacewings (Chrysoperla carnea species complex) are important predators of several
soft bodied arthropods, including aphids. Nevertheless, adults of these lacewings are not predatory and
feed on pollen and nectar. In accordance with the feeding habits of the adults, several plant volatile
compounds have previously been suggested as attractants. A ternary combination of plant-derived
compounds has been found to be highly attractive to both males and females of these lacewings.
Furthermore, females were found to lay their eggs in the vicinity of the baits, thus hatching larvae would
hunt for prey in the vicinity. We intend to give a brief overview of the studies conducted with the ternary

attractant, including discussion of potential practical applications.

Acknowledgements: The current research was partially supported by the PD115938 NKFIH grant, the
SMARTCROP project of the Research Council of Norway and the Janos Bolyai Research Scholarship of

the Hungarian Academy of Sciences.
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CASOVNO IN PROSTORSKO SOBIVANJE KOPROFAGNIH PLOJKASEV
(COLEOPTERA: SCARABAEOIDEA) NA SUBMEDITERANSKIH TRAVISCIH
KRASKEGA ROBA (JZ SLOVENTIJA)

NATASA KOPRIVNIKAR', JURE JUGOVIC'

Analizirali smo znotraj in medvrstno kompeticijo in sobivanje koprofagnih plojkasev (Coleoptera:
Scarabaeoidea) na dveh vzorcnih ploskvah v submediteranu Slovenske Istre. Na vsaki vzoréni ploskvi
smo vzorcili na treh habitatnih krpah (S1: aktivno pasen del pasnika, S2: del pasnika v zaras¢anju, S3:
travnik/gozdni rob ob pasniku). Vzor¢ili smo s talnimi pastmi, ki smo jim za vabo dodali goveje iztrebke.
Vzoréenje je potekalo od marca do oktobra 2012 z enakim Stevilom pasti na vsaki habitatni krpi in vsak
mesec. Analiza vrstne sestave je nakazala izrazito ¢asovno razporeditev vrst iz vseh Stirth cehov
(Aphodiidae — endokopridi, Scarabaeidae — parakopridi, Geotrupidae — parakopridi, Scarabaeidae —
telekopridi). Casovna razporeditev je bila najbolj opazna med cehoma Aphodiidae — endokopridi, ki ki so
bili najstevilcnejsi ob zacetku in koncu sezone, a popolnoma odsotni iz vzorcev v avgustu, ter
Scarabaeidae — parakopridi, ki se pojavljajo skozi celo sezono, a so na zacetku in ob koncu sezone maj
steviléni. Tekmovanje med cehi je bilo izrazito tudi med Aphodiidae — endokopridi in Geotrupidae —
parakopridi. Opazili smo tudi pomembne razlike v sestavi zdruzbe, diverziteti in Stevilcnosti med obema
vzor¢nima ploskvama (Zazid, Hrastovlje) in njunimi habitatnimi krpami (S1, S2, S3). Najvisje stevilo vrst
smo zabelezili na S1, a je bila Stevilénost najvisja na S2 in S3. Predvidevamo, da izraziti ¢asovna in

prostorska razporeditev vrstam omogocata sobivanje na sirSem obmocju Kraskega roba.

TEMPORAL AND SPATIAL COEXISTENCE OF DUNG BEETLES
(COLEOPTERA: SCARABAEOIDEA) IN SUBMEDITERRANEAN GRASSLANDS
IN KRASKI ROB (SW SLOVENIA)

We studied intra- and interspecfic competition and coexistence of dung beetles (Coleoptera:
Scarabacoidea) on two study sites in submediterranean Slovenia. Each study site was divided in three
habitat patches (S1: strongly grazed pasture, S2: pasture in overgrowing stage, S3: meadows/wood
edges outside pastures). We used pitfall traps and cattle excrements as a bait, and sampling was carried
out from March until end of October in 2012, with equal numbers of traps per habitat patch and
month. We found an evidence of a strong temporal segregation between species of all four guilds
(Aphodiidae — dwellers, Scarabaeidae — tunnelers, Geotrupidae — tunnellers and Scarabaeidae — rollers).
Temporal segregation was the most evident between Aphodiidae — dwellers, which were the most
active at the beginning and end of season, but they were completelly absent from samples in the
August, and Scarabaeoidae — tunnelers, which were present through all season, but were less active at
the beggining and end of season. Interguild competition was also evident between Aphodiidae —
dwellers and Geotrupidae — tunnellers. Finally, differences in species composition, species richness and
abundance between both study sites (Zazid and Hrastovlje) and their habitat patches (S1, S2, S3) were
detected. We noticed that S1 has the most species, and that the abundance is highest in S2 and S3. We

presume that temporal and spatial segregation allow more species to coexsit.
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ECOLOGICAL REQUIREMENTS AND FEATURES ADAPTING THE ALPINE
GRASSHOPPER MIRAMELLA CARINTHIACA TO LIVE IN SUBALPINE PASTURES

KARL KRAL'

The alpine grasshopper Miramella carinthiaca (Kollar, 1833) can be found in pastures of the Seckau Tauern
mountain range, at an altitude of approximately 1600 m to 2100 m. However, a study of a pasture at the
treeline (approximately 1710 m) showed that M. carinthiaca requires rather wetter and poorer slightly acid
soils that contain certain plant species, stones and patches of bare earth. The patches of earth surrounded
by evergreen plants, such as Geum montanum and 1V accinium vitis-idaea, are essential for oviposition. Leaves
of these particular plants provide the first food source for the early nymphs. The isolated habitats and
limited mobility of the completely flightless M. carinthiaca could result in extinction of the population if
oviposition sites are lost due to climatic influences or being overgrown by plants. Another factor which
could affect the population is changes in the vegetation. Leaves of more than thirty other plant species
are also eaten if the plants preferred by M. carinthiaca are insufficient to meet protein (nitrogen)
requirements. Sufficient nitrogen is important not only for reproduction but also for cuticle melanisation,
which provides protection against pathogens and harmful radiation. Quantification of the cuticle
melanisation of adult females within a single M. carinthiaca population showed significant variability,
which may be an indicator of the fitness of the population. At the study site, it was apparent that the
treeline habitat favourable to M. carinthiaca is also used by other grasshoppers, such as Chorthippus species,
Omocestus viridulus, Euthystira brachyptera and Gomphocerns sibiriens. However, only G. sibiricns may occupy an

ecological niche similar to that of M. carinthiaca.
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MREZEKRILCI (NEUROPTERIDA) OBMOCJA NATURA 2000 V SLOVENIJI:
LICENCA PRI POLJCANAH — RIBNIKI PETELINJEK KOT PRIMER

EVA LANGERHOLC', DUSAN DEVETAK?

Mrezekrilci (Neuropterida) so v Sloveniji iz naravovarstvenega vidika slabo raziskana skupina zuzelk. Zato
smo se odlocili, da opravimo popis mrezekrilcev na obmocju ribnikov Petelinjek, ki so del obmocja Natura
2000 Licenca pri Poljcanah. Nas cilj je bil, da preko popisa, naravovarstveno ovrednotimo favno
mrezekrilcev in sicer s pomoc¢jo Rdecega seznama ogrozenih mrezekrilcev Slovenije. Prav tako pa je bil
nas cilj tudi opredeliti mreZekrilce kot bioindikatorsko skupino. Zivali smo popisovali dvakrat mese¢no
od aprila do oktobra med letoma 2016 in 2017, in sicer na devetih lokalitetah v okolici ribnika Stepihovec
in Statenbersek. Na obmo¢ju ribnikov Petelinjek smo tako nasli 30 vrst mrezekrilcev: eno vrsto iz redu
velekrilcev (Megaloptera), ostale vrste pa pripadajo redu pravih mrezekrilcev (Neuroptera). Vrstno
najbolje zastopani sta bili druzina tencicaric (Chrysopidae) in druzina rjavih mrezekrilcev (Hemerobiidae).
Iz druzine tencicaric smo nasli vseh pet v Sloveniji prisotnih vrst iz rodu Chrysoperla, med katerimi je Se
posebej zanimiva najdba vrste Chrysoperla mediterranea. Skoraj polovica najdenih vrst je bioindikatorskih in
med njimi so tudi vrste, ki imajo vodne li¢inke. To so: Sialis lutaria, Sisyra nigra, Sisyra terminalis in Osmylus
Sfulvicephalus. Te $tiri vrste so tudi vkljucene na Rdeci seznam ogrozenih mrezekrilcev Slovenije, kjer so

opredeljene kot ranljive vrste.

LACEWINGS (NEUROPTERIDA) OF THE NATURA 2000 PROTECTED AREA IN
SLOVENIA: LICENCA NEAR POLJCANE - PETELINJEK PONDS AS AN EXAMPLE

Lacewings (Neuropterida) in Slovenia are from a nature conservation point of view a poorly studied
group of insects. For this reason, we decided to perform a lacewings census in the area of Petelinjek
ponds, which are part of the Natura 2000 protected area Li¢enca near Poljcane. Our aim was to evaluate
the conservation status of the Neuropterids fauna with the help of the Slovenian Red List of endangered
Neuroptera. Our aim was also to define Neuroptera as a bioindicator group. Animals were collected
twice a month from April to October during the years 2016 and 2017, at nine collecting places in the
surrounding area of the ponds Stepihovec and Statenbersek. In the area of Petelinjek ponds, 30 species
of Neuropterids have been found in two orders and 7 families. One species belongs to the order
Megaloptera, while others belong to the order Neuroptera. Most abundant were species from the families
Chrysopidae and Hemerobiidae. Among Chrysopidae we found all five species in the genus Chrysoperia
that are present in Slovenia. Especially interesting was the finding of Chrysoperla mediterranea. Almost half
of the species are bioindicators and a few of them with aquatic larvae. These are Sialis lutaria, Sisyra nigra,
Sisyra terminalis and Osmylus fulvicephalus. All of the listed species are present in the Slovenian Red List of

endangered Neuroptera, and they are classified as vulnerable.
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ALTERNATIVNA ZASNOVA EKOLOSKEGA NASADA JABLAN ZA URAVNAVAN]JE
RAZMERI] MED POPULACIJAMI SKODLJIVIH IN KORISTNIH ZUZELK ZA
VZPOSTAVITEV SAMOREGULIRANEGA SADOVNJAKA BREZ UPORABE
PESTICIDOV

MARIO LESNIK', RENATA VEBER', STANISLAV TOJNKO'

Obstojece metode nadzora skodljivcev sadnega drevija s pogosto uporabo pesticidov niso ve¢ sprejemljive
zaradi $kodljivih vplivov na okolje in ¢loveka. Sodoben nacin zatiranja skodljivcev je sprememba zasnove
sadovnjakov da bi znatno povecali populacije naravnih sovraznikov tako, da jim zagotovimo ustrezen
zivljenjski prostor in alternativne vire hrane. Namen nasega raziskovanja je bil ugotoviti, kako zasaditev
zeli$¢ in grmov med jablane vpliva na populacije skodljiveev v ekoloskem sadovnjaku jablan. V prostoru
med drevesi smo posadili naslednje vrste rastlin: pelin, rozmarin, ribez, lesko in bezeg. S tem smo
spremenili mikro-ekosistem sadovnjaka. Rezultati kazejo, da sajenje zelis¢ in grmovnic med jablane
vpliva na populacijsko dinamiko skodljivcev in koristnih Zuzelk. Ugotovili smo, da posamezne vrste

posajenih rastlin lahko imajo nasproten ucinek za eno vrsto koristne ali $kodljive zuzelke, kot za drugo.

ALTERNATIVE ORGANIC APPLE ORCHARD DESIGN TO MANIPULATE PEST-
BENEFICIAL INSECT RELATIONSHIPS IN DIRECTION TO AUTO-REGULATED
ORCHARD WITHOUT PESTICIDE APPLICATION

The existing methods of control of agricultural insect pests of fruit trees by frequent application of
pesticides are not accepted anymore because of harmful effects to environment and human population.
Modern way of pest control is to manipulate orchard design to significantly enlarge populations of
naturally occurring beneficial organisms by supplying them with appropriate habitat and alternative
food sources. Aim of our research was to determine how planting specific herbs and shrubs between
apple trees impact the emergence of pests in an ecological apple tree orchard. In the space between the
trees we had planted herbs: common wormwood and rosemary; and shrubs blackberries, hazel and
elder. With this we changed the micro-ecosystem of the orchard. The results show that planting herbs
and shrubs between apple trees has an impact on the population dynamics of pests and beneficial
insects. It was also shown that a specific plant can have the opposite effect with one type of beneficial

or harmful insect, than with the other.
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PIT-BUILDING ANTLIONS ARE SENSITIVE TO SUB-NANOMETER AMPLITUDE
VIBRATIONS OF SAND

VANESSA MARTINEZ', ELISE NOWBAHARI', DAVID SILLAM-DUSSES ', VINCENT LORENT’

European pit-building antlions (Myrmeleon inconspicuns Rambur 1842) are studied in their capacity to
detect vibrations generated by the locomotion of an ant (Cataghphis cursor) outside the pit. These
locomotions have been recorded by laser velocimetry and replicated by micro-controllers digital outputs
acting on piezoelectric transducers placed several centimeters outside the peripheries of the pits: their
actions on the surface of a sand media create surface waves with particle accelerations that are 3 orders
of magnitude less than g, alleviating any possibility of sand avalanche towards the bottom of the pit.
Depending on the amplitude of the vibrations, the antlions answer back, generally by sand tossing. One
remarkable feature is the time delay from the start of the cue and the agonistic behavior induced by this
cue. This time delay is studied versus the cue amplitude. The conclusion of this work is that antlions
answer back within seconds to cues with amplitudes between 20 to 50 nanometers at the level of their
mechanosensors, within minutes for the same cues when they carry 1 to 2 nanometer amplitude signals
and within seconds to these last cues if they are preceded by a sequence of signals at the Angstrém

amplitude.
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ZATIRAN]JE LICINK KORUZNEGA HROSCA DIABROTICA V. VIRGIFERA
(COLEOPTERA, CHRYSOMELIDAE) Z ENTOMOPATOGENIMI OGORCICAMI

SPELA MODIC', PRIMOZ ZIGON', ALES KOLMANIC?, JAKA RAZINGER!

Koruzni hros¢ (Diabrotica v. virgifera LeConte, [Coleoptera, Chrysomelidae]) je nevaren skodljivec koruze
v Ameriki in v Evropi. Glavno $kodo povzrocajo lic¢inke, ki Zivijo v tleh in se prehranjujejo na
koreninah koruze (Zea mays L.). Pri mocnem napadu li¢ink na korenine koruze lahko pride o vecjega
izpada pridelka in s tem povezane gospodarske skode. Cilj nase raziskave je bil v poljskem poskusu
preuciti ucinkovitost izbrane vrste entomopatogenih ogorcic (EPN) za zatiranje licink koruznega
hro$c¢a. Za ta namen smo razvili tudi poseben prenosni sistem za vnos ogorcic v tla. V dvoletnem
poljskem poskusu smo primerjali uc¢inkovitost pripravka Dianem® na osnovi EPN vrste Hezerorbabditis
bacterigphora Poinar (Rhabditida: Heterorhabditidae) in konvencionalnih insekticidov Force 1,5 G iz
skupine sinteti¢nih piretriodov (a.s. teflutrin) in Sonido iz skupine neonikotinoidov (a.s. tiakloprid) za
zatiranje licink koruznega hrosca. Poljski poskusi so potekali v Bu¢e¢ovcih v Prlekiji in v Smartnem pri
Cerkljah na Gorenjskem. Razlike med obravnavaniji so bile zelo podobne v obeh letih in na obeh
lokacijah, ceprav je bila populacija hroscev na Gorenjskem priblizno 5-krat manjsa kot v Prlekiji.
Najve¢ koruznih hroscev smo zabelezili v kontroli. Statisticna analiza je pokazala, da sta obravnavanji
Force in EPN znacilno zmanjsali Stevilo ulovljenih hroscev glede na kontrolo in da se statisticno ne
razlikujeta. Sredstvo Sonido ni znacilno zmanjsalo Stevila ulovljenih hroscev. To nakazuje moznost
uporabe preizkusane vrste EPN kot nadomestilo sinteticnega talnega insekticida Force v koruzi, ob

ustrezni prilagoditvi mehanizacije za vnos suspenzije EPN v tla.

CONTROLLING DIABROTICA V. VIRGIFERA (COLEOPTERA, CHRYSOMELIDAE)
LARVAE WITH ENTOMOPATHOGENIC NEMATODE

The Western Corn Rootworm (WCR), Diabrotica v. virgifera LeConte, [Coleoptera, Chrysomelidae] is an
important insect pest of maize Zea mays (L). in America and in Europe. The main damage is caused by
larvae, which feed on maize roots. If the pressure of the pest population on corn roots is too high,
economic yield losses are expected. The aim of our research was to assess entomopathogenic nematode
(EPN) Heterorbabditis bacteriophora Poinar (Rhabditida: Heterorhabditidae) against the WCR larvae in a
series of field experiments. For this purpose we have developed a special portable system for EPN
application. In two years field studies we tested the product (dianem®) based on H. bacteriophora
compared to the conventional management based on the use of synthetic insecticides Force 1.5 g
(active substance tefluthrin) or Sonido (active substance thiacloprid). Field trials took place in
Bucecovai (Prlekija) and Smartno near Cerklje (Gorenjska). Differences between treatments were very
similar at both locations; although the population of WCR in Gorenjska was approximately 5-x lower
than in Prlekija. The highest number of beetles was caught in negative control, where no WCR
management was performed. Statistical analysis showed that the treatments EPN and Force
significantly reduced the number of WCR beetles caught compared to the control, and that the former
two treatments are not statistically different. Product Sonido didn’t significantly reduce the number of
WCR beetles caught. Our results suggest the possibility of using the tested EPN as a substitute for
synthetic insecticide Force in maize, with the appropriate adaptation of the machinery to introduce the

EPN suspension into the soil.
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NOVE VRSTE IN REVIZIJA RODU BATHYSCIDIUS JEANNEL, 1910
(COLEOPTERA, LEIODIDAE, LEPTODIRINI)

SLAVKO POLAK', BRANKO JALZIC?

Jamski hroséi tribusa Leptodirini so najvecja skupina med hroséi pri katerih je vecina pripadnikov
prilagojena na podzemeljsko zivljenje. Poleg vedjih in bolj troglomorfnih taksonov z podaljSanimi telesi
in okonc¢inami poznamo tudi manjse, kroglaste in vec¢inoma edafske pripadnike. Osebke ene najmanjsih
znanih leptodirin iz jame na PeljeScu v Dalmaciji je Apfelbeck (1907) originalno opisal kot Bathyscia
tristicnla. Kasneje je Miller (1910) opisal lo¢eno podvrsto Bathyscia t. fallaciosa iz jame na izviru reke Omble
pri Dubrovniku. Za to vrsto z dvema podvrstama je Jeannel (1910) v svoiji reviziji uveljavil novo rodovno
ime Bathyscidins. Tretjo podvrsto, Batyscidius tristiculus tomoricensis je Miller (1922) opisal z gore Tomor v
juzni Albaniji. To podvrsto je kasneje Jeannel (1924) povisal na vrstni nivo. Po tem sta bili opisani Se dve
visti in sicer B. rambueseki iz gore Galic¢ica (Republika Makedonija), ki jo je opisal Knirsch (1931) in iz
Bracanovica pecine na Bjelasici (Crna gora) vrsta B. remyi, ki jo je opisal Jeannel (1934). Nedavna raziskave
jam avtorjev in sodelavcev na Hrvaskem v Crni gori in Republiki Makedonij ter nabrani $tevilni primerki

tega rodu so omogocili avtorjema taksonomsko revizijo rodu in prepoznavo treh novih vrst.

NEW SPECIES AND THE REVISION OF THE GENUS BATHYSCIDIUS
JEANNEL, 1910 (COLEOPTERA, LEIODIDAE, LEPTODIRINT)

The cave beetle tribe Leptodirini is the largest of the beetle groups in which most members have
subterranean habits. Besides bigger and more troglomorphic taxa with prolonged body and
appendages, small, spherical and mostly edaphic taxa are known as well. Specimens of one of the
smallest known Leptodirini collected in one cave on Peljesac peninsula in Dalmatia, were originally
described by Apfelbeck (1907) as Bathyscia tristicula. Later on, Miller (1910) described separate
subspecies Bathyscia t. fallaciosa from the cave on Ombla river spring near Dubrovnik. Jeannel (1910) in
his revision later established a new genus Bathyscidius tor this species with two recognized subspecies.
The third subspecies Bathyscidins tristiculus tomoricensis was found in the Tomor Mountain in southern
Albania and described by Miiller (1922). This subspecies was elevated to the species level by Jeannel
(1924). After that, two more species were described, B. rambuneseki from Gali¢ica Mountain (Republic of
Macedonia) by Knirsch (1931) and B. remyi from Bracanovicapecdinaon the Bjelasica Mountain
(Montenegro) by Jeannel (1934). Recent cave explorations carried out by authors and colleagues in
Croatia, Montenegro and the Republic of Macedonia resulted in the collection of numerous individuals

that enabled the authors to review the genus and recognize three newly discovered species.

1 Notranjski muzej Postojna / Notranjska museum Postojna, Kolodvorska cesta 3, SI-6230 Postojna, Slovenija
E-naslov / E-mail: slavko.polak@notranjski-muzej.si

" Hrvatsko biospeleolosko drustvo / Croatian Biospeleological Society, Demetrova 1, 10000 Zagreb, Hrvaska
E-naslov / E-mail: jalzicbranko@gmail.com
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Z.GODOVINSKI VIDIKI RAZSIRJENOSTI VELIKIH KRESICEV (CARABUS) V
SLOVENI]JI

URSKA RATAJC?, ANDRE] KAPLA!, SPELA AMBROZIC ERGAVER', AL VREZEC!

V zadnjih desetletjih je v Evropi vse bolj opazno upadanje specializiranih in redkih vrst velikih kresicev
(Carabus), zato je bil na§ namen ugotoviti trend razsirjenosti in stopnjo ogrozenosti vrst tega rodu na
obmocdju Slovenije. Na podlagi zgodovinskih in recentnih podatkov smo izdelali karte zgodovinske
razirjenosti posameznih vrst. Analizirali smo podatke za 25 vrst velikih kresicev. Glede na zmanjsanje
obmodij razsirjenosti smo ocenili trend upadanja posameznih vrst in jim pripisali kategorije ogrozenosti.
Ugotovili smo, da je velik delez vrst velikih kresicev v upadu. Najbolj izginjajo veliki kresici, ki so vezani
na negozdna okolja, na zrele, negospodarske gozdove ali na vlazne gozdove. 1zoblikovali smo seznam
vrst, ki bi jih morali dodatno uvrstiti na Rdeci seznam ogrozenih vrst. Nekaj vrst velikih kresicev je v
zadnjih desetletjih na obmocju Slovenije Ze izginilo, zato so potrebne intenzivne ekoloske raziskave

preostalih vrst in nujno ¢imprej$nje oblikovanje uc¢inkovitih ukrepov varstva.

HISTORICAL ASPECTS OF GROUND BEETLES (CARABUS) DISTRIBUTION
IN SLOVENIA

In the past few decades, there has been a sharp decline in specialised and rare species of ground beetles
(Carabus) throughout Europe. Our aim was to determine the distribution trends of chosen species and
their conservation status in Slovenia. Based on historical and recent data, distribution maps for each
species have been made. Extensive data for 25 species of genus Carabus were analysed. The reduction
in distribution area sizes was used to evaluate the decline of each species in Slovenia and for assigning
them to different categories of threat status. Our results show that a significant number of species from
genus Carabus are in decline. Open habitat species of ground beetles and ground beetles that are
dependent on mature, unmanaged forests were found to be the most endangered. We suggest several
species, which should be added to the Red list of threatened species in Slovenia. A few species of
ground beetles have already disappeared from Slovenia in the last few decades, therefore intensive

ecological studies of the remaining species and immediate effective conservation strategies are essential.

! Nacionalni ingtitut za biologijo / National Institute of Biology, Ve¢na pot 111, 1000 Ljubljana, Slovenija
E-naslov / E-mail: urska.ratajc@nib.si

2 Mednarodna podiplomska $ola Jozefa Stefana / Jozef Stefan International Postgraduate School, Jamova 39,
1000 Ljubljana, Slovenija

3 Prirodoslovni muzej Slovenije / Slovenian Museum of Natural History, Presernova 20, 1000 Ljubljana,
Slovenija
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KAJ VEMO O FAVNI SCITKARJEV (MOLJEVK) SLOVENIJE (HEMIPTERA,
STERNORRHYNCHA, ALEYRODIDAE)?

GABRIJEL SELJAK'

Moljevke ali §¢itkarji so zelo majhne Zuzelke iz reda raznokrilcev (Hemiptera). Doslej je bilo opisanih
nekaj ¢ez 1500 zivecih in priblizno ducat fosilnih vrst. TeziS¢e njthove razdirjenosti so tropska in
subtropska obmocja. V Evropi (skupaj s Sredozemljem) je znanih okrog 60 vrst, od katerih je precej
tujerodnih, ki so bile sem zanesene v novejsem zgodovinskem obdobju. Po avtorjevem vedenju se v
Sloveniji v preteklosti s to skupino zuzelk ni nihce sistematicno ukvarjal. Nekaj podatkov (a ne
favnisti¢nih) je le o vrstah, ki so znani kot skodljivei gojenih rastlin (npr. Trialenrodes vaporariorum, Aleyrodes
proletella, Bemisia tabaci). Z bolj priloznostnim kot resni¢no sistemati¢nim zbiranjem teh Zzuzelk na ozemlju
Slovenije v preteklih dveh desetletjih je avtorju uspelo zbrati in dokumentirati 25 vrst. To $tevilo zajema
skoraj celotno srednjeevropsko favno moljevk in tudi del¢ek sredozemskega vrstnega bogastva. Sedem
vrst je tujerodnih, pri cemer je bila vrsta Singhiella simplex zgolj prestrezena pri fitosanitarnem nadzoru na
okrasnih fikusih v prodaji in se ni ustalila. Podatki o razsirjenosti posameznih vrst v Sloveniji so se zelo
skromni. Nekaj ve¢ podatkov je le za Primorsko. V predstavitvi bo slikovno prikazano in obravnavano

avtorjevo trenutno poznavanje favne moljevk Slovenije.

WHAT DO WE KNOW ON THE WHITEFLY FAUNA OF SLOVENIA (HEMIPTERA,
STERNORRHYNCHA, ALEYRODIDAE)?

Whiteflies are very small insects from the order Hemiptera. So far, more than 1500 living and a dozen
of fossil species are described worldwide. Most of them live in tropical and subtropical regions. About
60 species occur in Europe (Mediterranean basin included), many of which are alien species which have
been introduced quite recently. According to the author’s knowledge, this group of insects has not been
studied systematically up to now in Slovenia. There are some published data (but not faunistic) on
species which are considered as pests of cultivated plants (e.g. I7ialeurodes vaporariorum, Aleyrodes proletella,
Bemisia tabaci). With occasional collecting of whiteflies in the territory of Slovenia in the last two
decades, the author collected and document 25 species. This number covers almost the entire whitefly
fauna of Central Europe and a part of Mediterranean species richness. Seven species are alien, with the
Singhiella simplex being intercepted in phytosanitary surveillance on ornamental Fieus microcarpa and not
being established. The data on the distribution of whitefly species in Slovenia are still very scarce. There
is mora data for the western part of Slovenia (Primorska region). In the presentation, the author’s

current knowledge on the fauna of whiteflies of Slovenia will be pictorially shown and discussed.

! Kromberska cesta 8, 5000 Nova Gorica, Slovenija
E-mail: gabrijel.seljak@gmail.com
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BIONOMIJA NAVADNE SLINARICE - PHILAENUS SPUMARIUS (LINNAEUS, 1758)
(HEMIPTERA, CICADOMORPHA, APHROPHORIDAE) IN GOSTITELJSKE
PREFERENCE NJENIH MLADOSTNIH STADIJEV

GABRIJEL SELJAK ", IVAN ZEZLINA%, MOJCA ROT?, MATJAZ JANCAR?, MARKO DEVETAK?, TANJA
DREO’

Navadna slinarica (Philaenus spumarius) je ena najpogostejsih vrst skrzatkov v Evropi. V Sloveniji je splosno
razdirjena in pogosta od obale do nadmorske visine okoli 1800 m. V Evropi ni povzroc¢ala pomembnejse
skode na gojenih rastlinah vse do vnosa nevarne rastlinske bakterije Xylela fastidiosa v Evropo v zacetku
tega desetletja. Ta bakterija povzroca obolevanje in propadanje velikega Stevila gojenih in samoniklih rastlin
in je ena hujsih bolezni kadarkoli zanesenih v Evropo. Navadna slinarica je najpomembnejsi in najbolj
ucinkovit naravni prenasalec te bakterije na okuzenih obmo¢jih v Evropi. Dobro poznavanje bionomije
tega prenasalca in njegove preference glede gostiteljskih rastlin je zato klju¢nega pomena pri oblikovanju
strategije obvladovanja bolezni v primeru morebitnega vnosa ali razdiritve na ozemlje Slovenije. V
prispevku bodo prikazani izsledki dveletnih raziskav bionomije navadne slinarice v okviru projekta CRP
XylVec (V4-1603). Posebna obravnava je posvecena gostiteljskim rastlinam mladostnih razvojnih stopenj
navadne slinarice, hraniteljskim rastlinam odraslih slinaric ter preference le-teh za razlicne rastlinske vrste

oziroma skupine rastlinskih vrst.

BIONOMICS OF THE MEADOW SPITTLEBUG - PHILAENUS SPUMARIUS

(LINNAEUS, 1758) (HEMIPTERA, CICADOMORPHA, APHROPHORIDAE) AND HOST
PREFERENCES OF ITS IMMATURES

The meadow spittlebug (Philaenus spumarius) is one of the most common froghoppers in Europe. In
Slovenia, it is widespread and common from the sea coast up to an altitude of 1800 m. In Europe, it did
not cause significant damage to cultivated plants until the introduction of the dangerous plant bacterium
Xylella fastidios in the beginning of this decade. This bacterium causes diseases and decay of a large
number of cultivated and non-cultivated plants and is one of the most dangerous plant pathogens ever
introduced to Europe. In the infected areas in Europe the meadow spittlebug is the most important and
efficient natural vector of this bacterium. A good knowledge of bionomics of this vector and its
preferences for host plants is therefore crucial in the development of strategies for the disease
management in case of its introduction or spread into the territory of Slovenia. In the presentation, the
results of two-year studies of bionomics of meadow spittlebug within the project CRP XylVec, V4-1603
will be presented. The host plants on which nymphs and adult spittlebugs occur and feed, and their

preference for plant species or groups, will be discussed.

! Kromberska cesta 8, 5000 Nova Gorica, Slovenija
E-naslov / E-mail: gabrijel.seljak@gmail.com

2 Oddelek za varstvo rastlin, Kmetijski gozdarski zavod Nova Gorica / Plant protection Department, Institute of
agriculture and forestry Nova Gorica, Pri hrastu 18, 5000 Nova Gorica, Slovenija
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ZBIRKA VRBNIC (PLECOPTERA, INSECTA) V PRIRODOSLOVNEM MUZEJU
SLOVENIJE

IGNAC SIVEC!, TEA KNAPIC?

Prve podatke o vrbnicah na obmo¢ju Slovenije zasledimo Ze v Skopolijevi »Entomologia Carniolica« iz
leta 1763. Do leta 1977 se s to skupino vodnih zuzelk pri nas ni ukvarjal nihce. S sistemati¢nim delom, ki
je kmalu preraslo domace meje in se razsirilo predvsem v JV Azijo je v muzeju nastala zbirka, ki danes
sodi med 3-5 najvecjih zbirk te skupine zuzelk na svetu. Zbirka obsega preko 16000 inventarnih enot med
katerimi so tudi Stevilni holotipi. Ve¢ kot polovica zbranega materiala je Se neobdelana, med njimi tudi
stevilne nove za znanost Se neopisane vrste. Na zalost v muzeju ni prostora za nadaljevanje dela s to
zbirko. Tudi v naravi bodo $tevilne vrste izginile in izumtle preden jih bomo uspeli popisati. Danes so na
razpolago milijoni za reSevanje pande, tigrov in podobnih organizmov, medtem ko nihce niti ne ve za

milijone majhnih organizmov, ki izginjajo za vecno. Tudi to je biotska raznovrstnost.

STONEFLY COLLECTION (PLECOPTERA, INSECTA) IN SLOVENIAN
MUSEUM OF NATURAL HISTORY

First records of stoneflies for the territory of Slovenia we can find in Scopoli »Entomologia Carniolica«
from the year 1763. Nobody worked on stoneflies on the territory of Slovenia until 1977. Systematic
work on stoneflies in Slovenia and in SE Asia resulted with a collection that is among 3-5 largest
collections of these aquatic insects in the world. There are more than 16000 catalog units including
many holotypes of Plecoptera. More than half of the collected material is still unstudied including many
new and undescribed species. Unfortunately, there is no space nor interest for further work on this
collection. Also in museums not only in nature many species will disappear before they will be
discovered and described. Millions are spent today on panda and tiger rescuing, and on the other hand,
nobody knows that millions of tiny organisms are disappearing forever. This also is biodiversity.

! drijska 9, 1000 Ljubljana, Slovenija

E-naslov / E-mail: isivec@pms-lj.si
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VON]J KOT AGRESIVNI SIGNAL MED TEKMOVANJEM SAMCEV JAMSKIH KOBILIC
TROGLOPHILUS NEGLECTUS (ORTHOPTERA: RHAPHIDOPHORIDAE)

NATASA STRITIH PELJHAN', ALENKA ZUNIC KOSI'

Samci jamskih kobilic Troglophilus neglectus imajo na zadku izbocljive vonjalne Zleze, ki se izbocijo predvsem
tekom agresivnih interakcij med samci. Funkcijo sprosc¢enega vonja smo testirali s poskusi na parih fizi¢no
izenacenih samcev, pri katerih smo nivo vedenjsko izrazene agresije in status dominance korelirali s
stopnjo izbocanja zleznega tkiva kot pokazateljem kolicine sprosc¢enega vonja. Ob srecanju z rivalom je
stopnja izbocanja zlez pri posameznem samcu korelirala z nivojem vedenjsko izrazene agresije in
predvsem pojavom dvignjene telesne drze, ki se pojavi neposredno pred fizicnim napadom. Stopnja
izbocanja zlez zmagovalcev interakcij je bila znacilno vedja od porazencev na istem vedenjskem nivoju
agresije, kar kaze na pomembno vlogo vonja pri razresitvi konflikta. Neposredno po interakciji so Zleze
izbocali skoraj izkljuéno zmagovalci, kar kaze da vonj v tem kontekstu oznanjanja dominanco. Funkcijo
vonja smo testirali tudi neposredno, s preprecitvijo izboc¢anja zleznega tkiva pri enem oz. obeh rivalih.
Tretiranje samo dominantnih samcev je povzrocilo preko 60 % upad njihovih zmag ob posamicnih
interakcijah, tretiranje obeh rivalov pa znacilen porast pogostnosti in trajanja fizicnih spopadov.
Rezultati dokazujejo, da vonj samcev 1. neglectus, sproscen preko izbocljivih Zlez, predstavlja ucinkovito
groznjo rivalu, ki preprecuje maksimalno stopnjevanje agresije in zmanjSuje stroske povezane s
konfliktom.

OLFACTORY SIGNALLING OF AGGRESSION DURING MALE-MALE CONTESTS OF
THE CAVE CRICKET TROGLOPHILUS NEGLECTUS (ORTHOPTERA:
RHAPHIDOPHORIDAE)

Male cave crickets Troglophilus neglectus possess protrusive abdominal scent glands, recently shown to
protrude primarily during male-male aggression. We tested for the agonistic function of the emitted
odor by staging physically matched individuals in dyadic contests and correlating the behaviorally
expressed levels of aggression and dominance status of the individuals to degree of their gland tissue
protrusion as an indication of the quantity of odor release. During rival encounters, gland protrusion
degree correlated to the level of the signalet’s aggression and especially the occurrence of the elevated
body posture preceding an attack. Gland protrusion degree was significantly higher in encounter
winners than losers, suggesting an important role of the released odor in contest resolution. Following
encounters, glands protruded almost exclusively in winners, apparently announcing dominance. We
tested for the odor function also directly, by preventing gland protrusion in one or both contestants.
Treating only the dominant individuals decreased the percentage of encounters they won by over 60%,
while treating both contestants elicited a significant increase in the frequency and duration of fights.
Thus, the olfactory signals of T. neglectns males function as a highly effective threat that prevents maximal

escalation of aggression and decreases the conflict-related costs.

! Nacionalni institut za biologijo, Oddelek za raziskave organizmov in ekosistemov / National Institute of Biology,
Department of Organisms and Ecosystems Research, Ljubljana, Slovenija
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NOVA DOGNAN]JA O RAZSIRJENOSTI KOSCICNEGA SKRATCA COENAGRION
ORNATUM (ODONATA) V SLOVENI]JI

ALI SALAMUN"® DAMJAN VINKO?*®, MAJA BAHOR>, MATJAZ BEDJANICH

Koscieni skratec Coenagrion ormatum (Sélys, 1850) (Coenagrionidae, Odonata) je vrsta pocasi tekocih
plitvih potokov, povitij in barij z zmerno do mocno razvito vodno in obvodno vegetacijo, ki ne zasenci
struge, saj ima kosci¢ni Skratec rad sonce. Vecinoma ga najdemo v sekundarnih habitatih, jarkih in
kanalih v kulturni krajini, v katerih so se ustvarili podobni pogoji. Odrasli osebki letajo od maja do
julija. Vrsta s Priloge 11 Direktive o Habitatih je v Sloveniji ogrozena in zavarovana. Leta 1997, ob
izidu Atlasa kac¢jih pastitjev Slovenije, je bilo znanih 48 lokalitet. Zaradi kombinacije habitata ter ¢asa
letanja odraslih je ob splosnih odonatoloskih popisih le malokrat zaznana. Po ve¢ namenskih raziskavah
v zadnjih letth se je Stevilo znanih lokalitet povecalo za ve¢ kot pet krat. Najve¢ najdb je na
Ljubljanskem barju ter v Vipavski in Mirenski dolini, sledijo Goricko in vzhodni del Prekmurja. Vecina
najdb je izven Alpskega sveta, z ravnin pod 300 m nadmorske visine. Izjema so najdbe z Gorenjske,
predvsem iz okolice Bleda, ter najdbe na Bloski planoti (okoli 750 m n.v.). Z obeh obmocij je podatkov

malo, stari so vec kot 15 let, zato je trenutno stanje neznano.

NEW COGNITIONS ON DISTRIBUTION OF ORNATE BLUET COENAGRION
ORNATUM (ODONATA) IN SLOVENIA

Otnate Bluet Coenagrion ornatum (Sélys, 1850) (Coenagrionidae, Odonata) is inhabiting small and sunny
streams, seepages and marshes with slow current and rich aquatic and riparian vegetation. Most often is
found in secondary habitats with similar habitat conditions, drainage diches in agricultural areas. Adult
flight period is from May to July. A Annex II Habitats Directive species is endangered and protected in
Slovenia. In 1997, when Atlas of Dragonflies of Slovenia was published, 48 localities where known.
Because of a combination of habitat preferences and flight period, the species is seldom found during
general dragonfly surveys. After several species otriented surveys number of known localities increased
more than five times in last years. Areas with most findings are the Ljubljana Moors and Mirna valley in
Central Slovenia, Vipava valley in the West and also Goricko and Eastern Prekmurje in North East
Slovenia. Majority of known localities are outside Alpine region from plains and flats below 300 m asl.
Exceptions are localities in Gorenjska region in the Alps, especially around Bled, and findings from
Bloke Plateau (750 m asl.). At both areas localities are few, with records over 15 years old and unknown

present conditions of Ornate Bluet's populations.

! Center za kartografijo favne in flore / Centre for Cartography of Fauna and Flora, Antoli¢iceva 1, 2204 Miklavz
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REHINGERJEVA LINIJA V EGEJSKEM MORJU TUDI PRI $KRZADIH RAZMEJUJE
EVROPSKO OD AZIJSKE FAVNE

ToMmI TRILAR', MATTJA GOGALA?

Na osnovi razsirjenosti rastlin so Rechinger (1943, 1950) in Rechinger & Rechinger-Moser (1951) na
sredini Egejskega motja predlagali linijo, ki deli floro zahodno Egejskih otokov od flore vzhodnih
otokov, ki vsebuje vec¢inoma anatolske in azijske floristicne elemente. Tako imenovana »Rechingerjeva
linija« je bila kot biogeografska meja med Evropo in Azijo mnogokrat potrjena z novejsimi botani¢nimi
(Strid 1996) in zooloskimi raziskavami (npr. kopenski polzi, mokrice, hroséi ¢rnivei, plazilci) (Hausdorf &
Hennig 2005). Ta delitev je ocitna tudi pri razsirjenosti vecine vrst $krzadov, z razlicnimi, vendar
sorodnimi vrstami na obeh straneh »Rechingerjeve linije«. Pari sorodnih vrst, ki podpirajo »Rechingerjevo
linijo«, so: Cicada orni in C. mordoganensis, Lyristes plebejus in L. gemellus, Cicadatra atra in C. icari. Poleg tega so
tudi gréke endemicne vrste, dve iz kompleksa Cicadetta montana in tesno sorodna Euboeana castaneivaga,
razéirjene le zahodno od »Rechingerjeve linije«. Cicadetta dirfica je endemicna samo za osrednji del otoka
Evia in Cicadetta hannekeae je endemicna za vecino delov kontinentalne Gréije pod 40° geografske $irine in
je prisotna tudi na severnem delu otoka Evia. Ewboecana castaneivaga je endemicna za otok Evia in najblizji
otok Andros. Nadaljnjo potrditev smo nasli tudi v dveh Se neopisanih vrstah iz rodu Ciadatra, od katerih
je bila ena najdena na otoku Milos in druga na otokih Kos in Kalimnos.

RECHINGER'S LINE IN AEGEAN SEA IS ALSO CICADAS A BORDERLINE
BETWEEN EUROPEAN AND ASIAN FAUNA

Based on the distribution of plants Rechinger (1943, 1950) and Rechinger & Rechinger-Moser (1951)
proposed a line in the middle of the Aegean Sea, which divides the flora of the West Aegean islands from
the flora of Eastern islands which contains mainly the Anatolian or Asian floristic elements. This
»Rechinger’s line« has been confirmed many times as a biogeographic border between Europe and Asia
by newer botanical (Strid 1996) and zological investigations (i.e. land snails, isopods, tenebrionid beetles,
reptiles) (Hausdorf & Hennig 2005). This division is evident also in geographical distribution of most
cicada species, with different, but closely related species on both sides of the »Rechinger’s line«. The pairs
of related species, which are supporting the »Rechinget’s line« are Cicada orni and C. mordoganensis, Lyristes
plebejus and L. gemellus, Cicadatra atra and C. icari. Beside these there exist also Greek endemic species, two
trom Cicadetta montana complex and the closely related Euboeana castancivaga, which are distributed west of
the »Rechinger’s line« only. Cicadetta dirfica is endemic just to the middle part of the island Evia and
Cicadetta hannekeae is endemic for most parts of continental Greece below 40° latitude and is also present
on northern part of the island Evia. Euboeana castaneivaga is endemic to the island Evia and the closest
island Andros. Further support we found in the two undescribed species form the genus Cicadatra, one

found on the island Milos and the other on the islands Kos and Kalimnos.
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INTERAKCIJE MED LICINKAMI DVEH SIMPATRICNIH VRST VOLKCEV

EVA VELER', DUSAN DEVETAK?, VESNA KLOKOCOVNIK?

Lic¢inke volkcev so sedentarni plenilci, med katerimi je nekaj vrst, ki gradijo pasti v obliki lijakov.
Preucevali smo interakcije med razliéno hranjenimi licinkami dveh simpatri¢nih vrst lijakarjev, Ewuroleon
nostras in. Myrmeleon formicarins. Belezili smo prisotnost/odsotnost lijakov, njihov premer in prestavljanje
licink pri dveh razlicnih gostotah. Rezultate smo primerjali s kontrolno skupino, kjer smo larve namestili
v posode posamicno. Licinke E. nostras so v prisotnosti M. formicarius lijake bolj povecevale kot v kontrolni
skupini. Li¢inke M. formicarius so se ve¢ prestavljale, pogosteje pa so bile tudi brez lijakov. Pri veéji gostoti
licink, kjer sta bili licinki na manjsi povrsini, sta se obe pogosteje prestavljali, prisotno pa je bilo tudi
znotrajcehovsko plenilstvo. V direktnih interakcijah smo pogosteje zabelezili zmago licink E. nostras. V
drugem poskusu smo larve snemali 24 ur po namestitvi in belezili vedenjske vzorce, ki se pojavljajo v
interakciji. Zabelezili ter opisali smo 14 osnovnih vedenjskih vzorcev, ki so vkljuceni v direktne

interakcije med larvami obeh vrst volkcev. Opazili smo, da se larve vedejo teritorialno.

INTERACTIONS BETWEEN LARVAE OF TWO SYMPATRIC ANTLION SPECIES

Pit-building antlion larvae are sedentary predators, which build conical pit-fall traps in sandy substrates.
We studied interactions between differently fed larvae of two sympatric species, Eurolon nostras and
Myrmeleon formicarius. We recorded the presence/absence of the pit-fall traps, their diameter and larval
relocations at two different densities. The results were compared with the control group, where larvae
were placed in the containers individually. Compared to the control group, pit diameter in E. nostras
increased more when larvae were confronted with M. formicarins. In contrast, M. formicarius larvae
relocated more frequently and were often without pits. When we increased the density (two larvae on a
smaller surface), both were more likely to relocate. We also noticed the presence of intraguild predation
since direct interactions were more often. In direct interactions, E. nostras larvae were usually the
winners. In the second experiment, we observed larvae for 24-hour period after we placed them into
the containers. We recorded and described 14 basic behavioral patterns that occurred in larval

interactions. We also noticed the presence of territorial behavior.
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PRVI SEZNAM KACJTH PASTIRJEV KOSOVA

DAMJAN VINKO', DEJAN KULIJER?, FERDIJE ZHUSHI ETEMI’, MAJA HOSTNIK' & ALI
SALAMUN*!

Atlas kacjih pastirjev Evrope (2015) poroc¢a s Kosova pojavljanje 22 vrst kacjih pastirjev na podlagi
manj kot 50 podatkov v vecini zbranimi pred letom 1986. Slednje uvrs¢a Kosovo glede na poznavanje
kacjih pastirjev med najmanj raziskane evropske drzave. Obenem poseduje Oddelek za biologijo
Fakultete za matematiko in naravoslovje Univerze v Pristini poseduje pregledano zbirko podatkov in/
ali osebkov za 25 vrst, popisanih po letu 2003. V letu 2018 je bila opravljena prva sistemati¢na raziskava
kacjih pastirjev Kosova. V 20 terenskih dneh med aprilom in avgustom smo na ve¢ kot sto lokalitetah
popisali 50 vrst kacjih pastirjev — med drugimi tudi za evropsko skupnost pomembne vrste: koscicnega
skratca (Coenagrion ornatum), velikega studencarja (Cordulegaster heros) in bledega vetrnjaka (Caliaeschna
microstigma). 16 vrst je bilo na Kosovu prvi¢ zabelezenih, vklju¢no z na Balkanu redkima stasitim in
pasastim kamenjakom (Sympetrum depressiusculum, S. pedemontanum). Rezultati nase raziskave skupaj s
podatki iz Atlasa kacjih pastirjev Evrope in Univerze v Pristini podajajo prvi seznam kacjih pastirjev
Kosova z zabelezenimi 51 vrstami. Kadji pastitji ali posamezne vrste na Kosovem niso zavarovane, v

pripravi pa je Rdeca knjiga favne Kosova

FIRST CHECKLIST OF ODONATA FROM KOSOvVO

For Republic of Kosovo, Atlas of the European dragonflies and damselflies (2015) reports 22 dragonfly
species, with less than 50 data altogether and majority of records collected before 1986. This makes
Kosovo one of the least investigated European countries considering dragonfly fauna. Department of
Biology of Faculty of Mathematics and Natural Sciences, University of Prishtina holds data and/or
specimen collection of 25 species from the territory of Kosovo, all collected after 2003. In 2018 first
systematic dragonfly survey for Kosovo was conducted. Altogether in 20 days from April to August, 50
dragonfly species where recorded at more than 100 sites. Among others, new data for Coenagrion
ornatum, Cordulegaster heros and Caliaeschna microstigma, species of broader Huropean concern, was
collected. 16 species were recorded for the first time in Kosovo, including Sympetrum depressinsenlum and
S. pedemontanum both on the Balkan Peninsula rare species. Results from this survey, records from Atlas
of the European dragonflies and damselflies together with records from the collection of University of
Prishtina give the first checklist of Odonata from Republic of Kosovo which consist of 51 species. For
now, no dragonfly species is protected in Kosovo, while the Red book of fauna of Kosovo is in

preparation.
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ZGODOVINA POJAVLJANJA, RAZSIRJENOST IN HABITAT SKRLATNEGA KUKUJA
(Cucuyjus CINNABERINUS) V SLOVENI]JI

AL VREZEC', SPELA AMBROZIC!, ANDREJ KOBLER?, ANDREJ KAPLA', MAARTEN DE
GROOT?

Skrlatni kukuj (Cucjus cinnaberinus) je saproksilna vrsta hroéa, pri katerem se je intenzivnost raziskav v
Evropi v zadnjih letih mo¢no povecala, saj gre za kvalifikacijsko vrsto v omrezju Natura 2000. Raziskovali
smo zgodovino pojavljanja vrste in vpliv abiotskih in biotskih dejavnikov na razsirjenost vrste na robu
areala v Sloveniji. Vrsto je prvi¢ opisal Joannes A. Scopoli leta 1763 iz vojvodine Kranjske. Najvedji del
populacije v Sloveniji je omejen na nizje nadmorske visine, med 100 in 300 m, vendar je bila vrsta
odkrita tudi nad 1200 m n. v. s sorazmerno visoko pogostnostjo pojavljanja v mrtvih debelih stebrih v
montanskih gozdovih med 700 in 1100 m n. v. Poleg nadmorske visine je v habitatu vrste pomembna
tudi zastopanost listavcev in odmirle lesne mase. Lic¢inke se vecinoma pojavljajo v listavcih, tako
domorodnih (apr. Tilia, Populus, Acer) kot tujerodnih (Robinia), medtem ko je bila visja stopnja
zasedenosti zabelezena v debelejsih in daljsih deblih. Vrsto smo nasli tudi v iglavcih (Abies), vendar se

teh vec¢inoma izogiba

HISTORY OF OCCURRENCE, DISTRIBUTION AND HABITAT SELECTION
CUCUJAS CINNABERINUS IN SLOVENIA

The beetle Cucujus cinnaberinus is one of the saproxylic species, for which research intensity in Europe
was greatly intensified in recent years after its designation as qualification species within Natura 2000
network. We have investigated the history of the species and influence of abiotic and biotic variables on
the distribution of C. wunaberinus at the edge of its range in Slovenia. The species was first described by
Joannes A. Scopoli in 1763 from the duchy of Carniola. The bulk of the species population in Slovenia
is confined to lowlands, between 100 and 300 m a. s. L, but the species was found up to over 1200 m
a.s.l. with relatively high frequency of occurrence in dead tree trunks in montane forests between 700
and 1100 m a. s. l. At macrohabitat scale beside altitude important habitat parameters defining species
distribution were also the amount of deciduous trees and deadwood mass in forest stands. For the
larval habitat, the species preferred deciduous trees, native (e.g. Tzlia, Populus, Acer) as well as non-native
(Robinia), while higher occupation rate was recorded in thicker and longer tree trunks. The species was

found also in coniferous trees (Abies), but those are mostly avoided.
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TOWARDS THE PRELIMINARY CHECKLIST OF CROATIAN CERAMBYCIDAE

MLADEN ZADRAVEC', BORIS LAUS', TONI KOREN', MATEJA ILINIC', PIERPAOLO RAPUZZI?

The beetle fauna of Croatia is diverse, but poorly studied. The longhorn beetles are among the few
families for which there exists a checklist, albeit almost 50 years old. Since then, there have been many
changes in taxonomy and several previously neglected/alien species have been found for the country.
Henceforth an update is needed. To do this, a review of all available literature was performed, several
private and institutional entomological collections were checked, and new records were collected in the
field. All collected data was pooled into a database, taxon names were updated and from this an updated
preliminary checklist was created. The list was compared with the Catalogue of Palearctic Coleoptera, and
with the published checklists for neighbouring countries. Several species were recorded for the first time
for Croatia, and the presence of some species was reaffirmed for the country. Through recent research
many species were photographed. These will be used in the creation of a digital, publicly available
repository, with distribution maps — a basis for the future Atlas and red listing of Croatian Cerambycidae.

! Association Hyla, Lipovac I no. 7, HR-10000 Zagreb, Croatia E-naslov / E-mail:
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MEDSEZONSKA NIHANJA POPULACI] RDECEGA APOLONA (PARNASSIUS
APOLLO) (LEPIDOPTERA: PAPILIONIDAE) V POSOCJU

BARBARA ZAKSEK', VALERIJA ZAKSEK?, NIKA KOGOVSEK', MARIJAN GOVEDIC?, RUDI
VEROVNIK?

V letih od 2013 do 2018 smo s transektno metodo popisovali tri izbrane populacije zavarovanega rdecega apolona
(Parnassius apollo) v zahodnih Julijskih Alpah: Livke ravne (1.200 m n. v.), Polovnik (340 m n. v.) in Bavsica (680 m
n. v.). Zanimalo nas je predvsem natancnejSe ¢asovno pojavljanje rdecega apolona v populacijah na razlicnih
nadmorskih visinah. Poznavanje fenologije vrste je nujno za dolgoro¢no spremljanje stanja izbranih populacij, saj se
apoloni pojavljajo od zacetka junija do konca avgusta. Letno smo opravili od 7 do 9 popisov, od zacetka junija do
sredine avgusta. V povprecju so se odrasli osebki zaceli pojavljati 18. 6. na Livskih ravnah in Polovniku, ter teden
dni kasneje (24. 6.) v Bavsici. Vrh pojavljanja so apoloni v povprecju najhitreje dosegli na Polovniku (30. 6.), nato v
Bavsici (4. 7.) in nazadnje na Livskih ravnah (6. 7.). Podatki kazejo, da so nihanja ¢asa zacetka pojavljanja osebkov in
vrha populacije ve¢ja med sezonami kot med posameznimi lokacijami. Tako so lahko znotraj iste lokacije razlike
med sezonami v vrhovih pojavljanja za ve¢ kot 30 dni, v zacetkih pojavljanja pa tudi za 40 dni. Razlike med najbolj
zgodnjim (2014) in najbolj poznim (2013) zacetkom pojavljanja povezujemo z akumulirano toploto od zacetka leta
do casa izleganja odraslih osebkov. Opazna so tudi sezonska nihanja v Stevilu osebkov pri ¢emer so nihanja v
stevil¢nosti osebkov med lokacijami podobna. Skupaj smo na vseh treh lokacijah najve¢ osebkov opazili leta 2015
(3106) in najmanj v letu 2013 (103). Tudi nizka Stevil¢nost je bila na vseh lokacijah v istem letu (2013).

SEASONAL PATTERNS IN APOLLO (PARNASSIUS APOLLO) (LEPIDOPTERA:
PAPILIONIDAE) ABUNDANCE AND FLIGHT PERIOD IN POSOCJE REGION

Three populations of the Apollo (Parnassins apoll) were monitored from 2013 to 2018 using transect counts in
northwestern part of Slovenia in Julian Alps. Selected sites are at different altitudes: Livske ravne (1.200 m a. s. 1),
Polovnik (340 m a. s. 1) and Bavsica (680 m a. s. 1). Understanding the phenology of the species is a basic
knowledge needed for succesful long term monitoring. According to avaliable records, P. apollo in Slovenia flies
from beginning of June to the end of August. All transects were walked and all butterflies were counted from
beginning of June until mid August, with 7 to 9 counts yearly. Average emergence of first adults was on 18 June in
Livske ravne and Polovnik, and a week later (24 June) in Bavsica. Eatrliest average abundance peak of the flight
period was in Polovnik (30 June), later in Bavsica (4 July) and the latest in Livske ravne (6 July). Fluctuations of the
first emergences and peaks of flight period were higher between years than between locations. In a single location
the highest difference between peaks of flight periods was more than 30 days and first occurrences were delayed for
up to 40 days. These differences could be explained by accumulated temperature from the beginning of the year to
the period when butterflies start to emerge. There are also fluctuations in numbers of individuals between years, but
again the influence of the season was higher than of the location. Summed together for all three locations the
highest number of observed individuals was in 2015 (316) and the lowest in 2013 (103).
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STANJE POPULACI] MRAVLJISCARJEV V SEVEROVZHODNI SLOVENIJI:
DESETLET]JE SPREMLJANJA UPADA

VALERIJA ZAKSEK', BARBARA ZAKSEK?, Z1GA FISER!, RUDI VEROVNIK'

Glavni obmodji razsirjenosti strasnicinega (Phengaris feleins) in temnega mravljiscatja (P. nausithons) v
Sloveniji sta Goricko in Slovenske gorice. Se nedavno je bila za obe obmodji znacilna ekstenzivna
kmetijska raba, a kmetijske prakse se v zadnjih letih hitro spreminjajo. Obmodji sta vkljuceni v mrezo
Natura 2000, stradni¢in in temni mravljis¢ar pa sta zanju kvalifikacijski vrsti, za kateri se od leta 2009
izvaja redni drzavni monitoring. Za obdobje 2003—2018 smo za omenjeni obmodji zbrali podatke o
prisotnosti in $tevil¢nosti obeh mravljiscarjev ter o velikosti in kvaliteti njunega habitata. Da bi ocenili
zadostnost in ucinkovitost obstojecega varstva obeh vrst, smo analizirali zbrane podatke. Iz
preliminarnih rezultatov je za obe vrsti in obmodji razviden znaten upad populacij, ki je koreliran z
zmanjsanjem povisine in kvalitete primernega habitata. Ne glede na ve¢ kot desetletje trajajoce
formalno varstvo obeh vrst in obmocij, smo torej prica hitremu upadu populacij in izginjanju habitata,
ki lahko privede do izumrtja najpomembnejsih populacij strasniCinega in temnega mravljiscarja v
Sloveniji. Ce Zelimo vrsti v Sloveniji ohraniti in ucinkovito varovati, je nujno doslednejie izvajanje

obstojece zakonodaje ter takojsnji aktivne;jsi in bolj ciljno naravnani varstveni ukrepi.

THE STATUS OF LARGE BLUES IN SLOVENIA: A DECADE OF MONITORED
DECLINE

The Scarce Large Blue (Phengaris teleins) and the Dusky Large Blue (P. nausithous) have two main centres
of distribution in Slovenia: Gori¢ko and Slovenske gorice. Both areas are characterized by extensive
small scale agriculture; however farming practices are changing rapidly in the last decade. Both areas
were designated as Natura 2000 sites for the species in 2004 and 2013, respectively, and a monitoring
scheme for both species was established in 2009. Consequently, relatively continuous data on their
presence and abundance, as well as on habitat size and quality are available for the 2003-2018 period.
We analysed these data to evaluate the adequacy of existing protection for the populations of the two
Large Blues. Preliminary analyses show a significant population decline correlated to the loss of
suitable habitat and its quality for both species in both areas. Thus, despite more than a decade of
formal protection, we are witnessing a severe population decline and rapid loss of habitat, which can
eventually lead to extinction of P. feleins and P. nausithous in their most important areas in Slovenia. We
belive that the existing legislation should be followed more consistently and urge for an immediate and

more proactive conservation approach in order to save both species.
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CONTRIBUTION TO THE KNOWLEDGE OF THE BUTTERFLY FAUNA
(LEPIDOPTERA: PAPILIONOIDEA) OF THE NORTHEASTERN PART OF
REPUBLIC OF KOSOVO

FERDIJE ZHUSHI ETEMI', VALMIR VISOKA®

As sensitive organisms that react to habitat and climate changes, butterflies are recognized as important
indicators of environment, therefore their diversity needs to be studied in each country in order to take
actions for their protection by national and international legislation. In this paper the results of the
butterfly survey in the northeast part of Kosovo are presented. Altogether 57species of butterflies were
recorded from April to September 2014 in two surveyed localities. From the identified butterflies, 6
species belong to Hesperiidae family, 3 to Papilionidae, 11 to Pieridae, 8 to Lycenidae, 28 to
Nymphalidae family, and a single species to Riodinidae. The species registered in the Red List of
European Butterflies as Near Threatened we noted Parnassius mnemosyne (Linnaeus, 1758) and Hipparchia
statilinns (Hufnagel, 1760).
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FEROMONSKE PASTI UCINKOVITO ORODJE ZA RAZISKAVE S PODROCJA
BIODIVERZITETE IN VARSTVENE BIOLOGIJE

ALENKA ZUNIC KOsI', AL VREZEC!, NATASA STRITIH PELJHAN', SPELA AMBROZIC
ERGAVER', ANDRE] KAPLA' AND JOCELYN G. MILLAR

Stevilne raziskave so pokazale velik potencial vrstno specifi¢nih feromonov pri raziskavah ekologije,
biodiverzitete in varstvene biologije. Velik napredek je bil dosezen pri identifikaciji feromonov hroscev
iz druzine kozlickov. Alpski kozlicek (Rosalia alpina) predstavlja eno od indikatorskih in prioritetnih vrst
saproksilne faune v Evropi. Raziskali smo hlapne vonjave, ki jih oddajajo samci in samice alpskega
kozlicka. Analize hlapnih ekstraktov so pokazale prisotnost spolno specifi¢ne vonjave iz skupine pyrolov.
Bioloski poizkusi na terenu so pokazali, da identificirana spojina ucinkovito privablja oba spola, kar kaze
na to, da deluje kot agregacijski feromon. Poleg tega smo ugotovili, da je feromon alpskega kozlicka
pomemben tudi pri inter-specifiénih interakcijah. Rezultati raziskave kazejo, da so pasti na osnovi
feromonov lahko koristno orodje za vzorcenje saproksilne favne, za prepoznavanje vrocih tock

biodiverzitete in za razvoj strategij ohranjanja narave na zavarovanih obmogjih, kot je Natura 2000.

PHEROMONES AS MONITORING TOOLS IN BIODIVERSITY AND CONSERVATION
RESEARCH

Recently, several studies have demonstrated the great potential for exploiting semiochemicals in
ecology, biodiversity and conservation. Extensive progress has been made in identifying pheromones of
cerambycid beetles. The Alpine longicorn (Rosalia alpina) represents one of the indicator species of
saproxylic biodiversity in Europe. Here, we will present volatiles released by males of R. a/pina. Analyses
of the resulting extracts revealed the presence of a single male-specific compound, identified as a novel
alkylated pyrone structure. Field bioassays with the synthesized pyrone captured both sexes of R. alpina,
indicating that the pyrone functions as an aggregation pheromone. In addition, we will show that R.
alpina pyrone had a significant effect on trapping of other rare species. The pheromone-baited traps
could provide a useful tool for sampling saproxylic fauna, for identifying biodiversity hotspots, and for

developing conservation strategies in protected areas, such as Natura 2000.
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NAT2CARE - SPODBUJANJE SKUPNOSTI ZA OHRANJAN]JE IN OBNAVLJANJE
CEZMEJNIH OBMOCIJ] NATURA 2000 ALI ""NARAVA NE POZNA MEJA"

SPELA AMBROZIC!, AL VREZEC', ANDREJ KAPLA!, ALENKA ZUNIC KOsI'

Interreg projekt Nat2Care obravnava skupni izziv preprec¢evanja tveganja fragmentacije, zmanjsanja in
izgube biotske raznovrstnosti na obmodjih treh parkov: Parco Naturale delle Prealpi Giulie, Parco
Naturale Dolomiti Friulane in Triglavskega narodnega parka. Naravni park Julijsko predgotje je vodilni
partner projekta. Projekt bo trajal 30 mesecev, njegova vrednost znasa 1,3 milijona evrov. Pri projektu
sodelujejo Se Triglavski narodni park, Dezelni naravni park Dolomiti Friulane, Nacionalni institut za
biologijo, Biotehni¢ni center Naklo in Univerza v Vidmu. Preko projektnih aktivnosti bo prislo do
utrjenega upravljanja ckosistemskih storitev in obnovitve biodiverzitete na obmodjih, za katera so
pristojni projektni partnerji. Splosni cilj projekta je izboljsanje biodiverzitete na obmocjih Natura 2000 v
pristojnosti treh parkov in bo dosezen s posegi v habitatih in vrstah Natura 2000, s krepitvijo celovitega
upravljanja, ozavescanjem in okoljsko vzgojo ter promocijo ekosistemskih storitev. Eden izmed ciljev
projekta je zagotoviti dejanske in inovativne aktivnosti v okviru ¢ezmejnega upravljanja habitatnih tipov
in zivalskih vrst, zlasti tistih, ki Zivijo na obeh straneh meje in jo tudi pogosto preckajo. Mednje sodijo
tudi saproksilni hro$ci, ki so pomembni pokazatelji stanja gozdnih ekosistemov. Med projektom bomo
vzpostavili sistem spremljanja stanja habitata in populacije alpskega kozlicka (Rosalia alpina), kot klju¢nega

predstavnika saproksilnih organizmov.

NAT2CARE - ENCOURAGING COMMUNITIES TO MAINTAIN CROSS-BORDER
NATURA 2000 SITES OR "NATURE KNOWS NO BORDERS"'

Interreg project Nat2Care addresses the preventing the fragmentation, reduction and loss of
biodiversity in the areas of three parks: Parco Naturale delle Prealpi Giulie, Parco Naturale Dolomiti
Friulane and Triglav National Park. Parco Naturale delle Prealpi Giulie are the leading partner of the
project. The project will last 30 months, its value is 1.3 million euros. Other project partners are Triglav
National Park, Dolomiti Friulane Regional Park, National Institute of Biology, Naklo Biotechnical
Center and University of Udine. Through project activities, the management of ecosystem services and
the restoration of biodiversity will be consolidated in the areas for which the project partners are
responsible. The overall objective of the project is to improve biodiversity on the Natura 2000 sites
under the jurisdiction of three parks and will be achieved through interventions involving habitat and
species restoration in Natura 2000. One of the objectives of the project is to provide real and
innovative activities in the context of cross-border management of habitat types and animal species,
especially those living on both sides of the border. These include saproxylic beetles, which are
important indicators of the state of forest ecosystems. We will establish a monitoring system for the
habitat and population of the Alpine longhorn beetle (Rosalia alpina) as a key representative of

saproxylic organisms.

! Nacionalni institut za biologijo / National Institute of Biology, Ve¢na pot 111, 1000 Ljubljana, Slovenija
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CONTRIBUTION TO THE KNOWLEDGE OF NYMPHALIDAE FAUNA
(LEPIDOPTERA: RHOPALOCERA) IN THE PROTECTED AREA '""MIRUSHA
WATERFALLS' IN KOosovo

PAJTIM BYTYCI', FERDIJE ZHUSHI-ETEMI', MILAIM MUSLIU?, OSMAN FETOSHI

In this paper the results of a study on composition of butterfly fauna of the family Nymphalidae in the
protected area “Mirusha Waterfalls” in Kosovo, conducted in the period April to the end of September
2016 are presented. “Mirusha Waterfalls” is a Natural Monument (II1 category according to IUCN) with a
surface of 598.4 ha, located in the central part of Kosovo. The survey was organized in 13 sites with
different types of habitats, mostly dominated by grassland, combined with rocks and shrubs. As aresult of
this research 35 species of Nymphalidae butterflies have been recorded. In regard to conservation status,
all the recorded species are evaluated against the regional (European) IUCN categories in the European
Red list of Butterflies. Out of them 32 are classified as Least Concerned (LC), and three as Near Threatened

(N).

! Department of Biology, Faculty of Mathematics and Natural Sciences, University of Prishtina”HasanPrishtina”, George
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MREZEKRILCI (INSECTA: NEUROPTERIDA) V ENTOMOLOSKI ZBIRKI STEFANA
MICHIELIJA

DUSAN DEVETAK!

Stefana Michielija (1933-1968), slovenskega entomologa in fiziologa, ki ga najbolie poznamo po
raziskavah metuljev (Lepidoptera) Slovenije in Balkana, imamo za izjemnega lepidopterologa. Slovensko
entomolosko drustvo nosi v nazivu njegovo ime. Poleg metuljev je zbiral tudi predstavnike man;jsih redov
zuzelk — nogoprelcev (Embioptera), kljunavecev (Mecoptera) in mrezekrilcev. V devetdesetih letih 20.
stoletja je akademik prof. Matija Gogala prenesel Michielijevo zbirko mrezekrilcev avtorju tega
prispevka. Prav gotovo je sedanja zbirka le del nekoc¢ vedje zbirke, ki je bila deloma unicena ali so bili
primerki izgubljeni. Preostanck zbirke smo restavrirali in osebke dolod¢ili do vrst, kjer je bilo mogoce.
Zbirka mrezekrilcev po restavriranju vkljucuje pribl. 160 osebkov, ki pripadajo 31 vrstam — eni vrsti
velekrilcev  (Megaloptera), dvema vrstama kamelovratnic (Raphidioptera) in 28 vrstam pravih
mrezekrilcev (Neuroptera). Osebki izvirajo iz Slovenije, Hrvaske in Crne gore. Skupno stevilo vrst je
presenetljivo veliko, saj predstavlja pribl. 27% vrst vseh mrezekrilcev v SirSem smislu (Neuropterida), ki
jih danes poznamo iz Slovenije. Stefan Michieli je dolodil pribl. 25 osebkov, pri tem pa so njegove

determinacije v veliki vecini zanesljive.

LACEWINGS (INSECTA: NEUROPTERIDA) IN THE STEFAN MICHIELI'S
ENTOMOLOGICAL COLLECTION

Stefan Michieli (1933-1968), Slovenian entomologist and physiologist, best known after the study of
butterflies and moths (Lepidoptera) in Slovenia and the Balkan countries, was an outstanding
lepidopterist. Slovenian Entomological Society is bearing his name. In addition to the Lepidoptera, he
also collected small insect orders — Embioptera, Mecoptera and neuropterid orders. In nineties of the
20th century, Academician Professor Matija Gogala transferred the Michieli’s collection of the
Neuropterida to the author of this paper. We believe that the investigated small collection is only a
part of formerly larger one, which had been partially destroyed or specimens lost. The remaining
collection was restored and specimens identified to species level where possible. The collection after
restoration contains ca. 160 specimens belonging to 31 neuropterid species — one alderfly (Megaloptera)
species, two snakefly (Raphidioptera) species, and 28 lacewing (Neuroptera) species. Collected
specimens originate from Slovenia, Croatia and Montenegro. The total species number is surprisingly
high and represents approx. 27% of the number of the Neuropterida species known nowadays in
Slovenia. Stefan Michieli identified ca. 25 individuals and mostly his determination was made correctly.

! Oddelek za biologijo, Fakulteta za naravoslovje in matematiko, Univerza v Mariboru / Department of Biology,
Faculty of Natural Sciences and Mathematics, University of Maribor, Koroska cesta 160, 2000 Maribor, Slovenija
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DIVERSITY OF GROUND BEETLES FAUNA (COLEOPTERA, CARABIDAE) OF SHAR
PLANINA MT.

SLAVCO HRISTOVSKI', ALEKSANDRA CVETKOVSKA-GJORGIEVSKA'

Shar Planina Mt. is one of the largest and highest mountain massifs on the Balkan Peninsula. The fauna
of ground beetles (Coleoptera, Carabidae) has been subject of numerous studies where many endemic
taxa were described. Nevertheless, the diversity of ground beetle fauna is still insufficiently known.
Intensive research of ground beetles was conducted in the last two years by several methods: hand-
collection, pitfall traps, intercept traps, etc. Also, critical literature review was performed in order to
document the ground beetles diversity of Shar Planina Mt. So far, about 200 species of ground beetles
are known for Shar Planina Mt. The percentage of endemic taxa is very high. There are ten species
known only from Shar Planina — local (exclusive) endemics. Furthermore, about 35 species are Balkan
endemics confined to different parts of the Balkan Peninsula. If rare species for Macedonian fauna are
included then the total number of significant species is 85. The latest research also pointed out to
possible new species for science from genera of Tapingpterus and Trechus. Intensive and focused research

suggests that the species Carabus variolosus nodulosus Creutzer, 1799 is probably extinct from Shar Planina.

!Institute of Biology, Faculty of Natural Sciences and Mathematics, Ss. Cyril and Methodius University, Skopje,
Republic of Macedonia
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VARIABILNOST KRILA IN BARVNIH VZORCEV NA KRILU SPREMENLJIVEGA
OVNICA ZYGAENA EPHIALTES (LINNAEUS, 1767) (LEPIDOPTERA,
ZYGAENIDAE): PRISTOP Z GEOMETRIJSKO MORFOMETRIJO

PREDRAG JAKSIC', FRANC JANZEKOVIC?, TINA KLENOVSEK”

Metulj spremenljivi ovnic Zygaena ephialtes je vecii predstavnik skupine ovnicev, vrsta je izrazito polimorfna
in nastopa v pestri paleti barvnih kombinacij in razliénih barvnih morfotipih. Z metodami geometrijske
morfometrije smo ovrednotili variabilnost prednjega krila. V analizo smo vkljucili 70 osebkov podvrst Z.
ephialtes pannonica Holik, 1937 in Z. ephialtes istoki Silbernagel, 1944 s Sestih lokalitet z Balkanskega polotoka
(Crna gora: kanjon Tare, Pluzine, Durmitor in Gusinje, Srbija: Rugovska klisura in Makedonija: Kozuf
planina). Lo¢eno smo obravnavali obliko in velikost krila ter obliko in velikost vzorca na krilu, ki je iz
petih stigem. Geografska variabilnost je bila jasno izrazena v obliki ne pa tudi velikosti krila in stigem.
Ena skupina je imela relativno oZje (vzorci: Kozuf planina, Rugovska klisura in kanjon Tare) druga
skupina relativno $irse krilo (Pluzine, Durmitor in Gusinje). Analiza oblike krila ni podprla domneve o

razlikovanju med podvrstama pannonica in istok:.

WING AND WINGSPOTS VARIABILITY IN ZYGAENA EPHIALTES (LINNAEUS, 1767)
(LEPIDOPTERA, ZYGAENIDAE): GEOMETRIC MORPHOMETRIC APPROACH

Zygaena ephialtes is one of the largest species of burnet moths. The species is highly polymorphic and can
be found in a wide variety of colour combinations and colour morphotypes. In this study, the
variability of the fore wing has been evaluated with geometric morphometric methods. 70 specimens of
two subspecies Z. ephialtes pannonica Holik, 1937 and Z. ephialtes istoki Silbernagel, 1944 from six localities
in the Balkan Peninsula (Montenegro: Tara canyon, Pluzine, Durmitor and Gusinje, Serbia: Rugovska
canyon and Republic of Macedonia: Kozuf mountain) were considered. The size and shape of the wing
and the wing pattern of five stigmas were analyzed separately. Clear geographical variability was found
in the shape but not the size of the wings and stigmata. One group had a relatively narrow (samples:
Kozuf mountain, Rugovska canyon and Tara canyon) and the second group wide wing (Pluzine,
Durmitor and Gusinje). The wing shape analysis did not support the hypothesis of the pannonica and
istoki subspecies distinction.

! Naravoslovno-matemati¢na fakulteta, Univerza v Pristini /Faculty of Natural Sciences and Mathematics, University of
Pristina, Kosovska Mitrovica, Stbija
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GOVNACI V KOZJANSKEM PARKU

KARMEN JAZBINSEK', JAN PODLESNIK”

Koprofagne zuzelke, med katere spadajo tudi govnaci, predstavljajo pomemben clen v dekompoziciji
iztrebkov pasne zivine. Nerazkrojeni iztrebki namre¢ zmanjsujejo aktivno povrsino pasnika. Za govnace
iztrebki predstavljajo vir hrane in substrat za ovipozicijo ter razvoj licink. Zaradi hitrega spreminjanja
habitatov, fragmentacije gozda in ostale ¢lovekove dejavnosti pa je ogrozena Stevil¢nost in vrstna pestrost
govnacev. Raziskava je potekala na obmocju Kozjanskega regijskega parka, za katerega je znacilna
heterogena struktura habitatov z razlicnimi delezi kmetijskih in gozdnih povrsin. Namen raziskave je bil,
da preverimo vistno pestrost govnacev v Kozjanskem regijskem parku. Prav tako smo ugotavljali vpliv
deleza gozdne povirsine na Stevil¢nost in vrstno pestrost govnacev ter preferenco razlicnih vrst govnacev
do iztrebkov izbranih vist herbivorov. Hros¢e smo ulovili s talnimi pastmi, za vabo pa uporabili iztrebke
razliénih vrst zivali, vodnega bivola, krave, koze in konja. Ugotovili smo, da obstaja razlika v abundanci
govnacev glede na delez gozdne povrsine na obmocju vzoréenja, in sicer se abundanca govnacev povecuje
s povecevanjem deleza gozda na izbranih obmocjih. Prav tako smo ugotovili, da govnaci kazejo najvecjo

preferenco do iztrebkov vodnega bivola in krave, sledita jima koza in kon;.

DUNG BEETLES OF THE KOZJANSKO REGIONAL PARK

Coprophagous insects, including dung beetles, have an important role in decomposition of dung from
grazing livestock. Namely, undecomposed dung decreases the active area of a pasture. Dung beetles use
dung as a food source and a substrate for oviposition and larval development. Rapid habitat destruction,
forest fragmentation and other human-induced changes put abundance and species richness of dung
beetles at risk. Our investigation was carried out in the Kozjansko Regional Park. The park has a
heterogenic habitat structure with different shares of agricultural and forest areas. The aim of the
investigation was to study the dung beetle species richness in the Kozjansko Regional Park. We also
studied the dung beetles habitat and resource preferences. More precisely, we investigated the influence
of forest area shares on the abundance and species richness of dung beetles. We also investigated
preferences of different dung beetle species to the dung of selected herbivores. Beetles were collected
using pitfall traps baited with faeces of different animals: a water buffalo, cow, goat and horse. We found
out that forest area shares have an important impact on the abundance of dung beetles. The abundance
of dung beetles is increasing with increasing of the forest area share. Data also showed that beetles were

more attracted to the dung of water buffalos and cows than of goats and horses.

1 Ulica Dugana Kvedra 26, 3230 Sentjur, Slovenija
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GEOMETRIJSKA MORFOMETRIJA KOT ORODJE ZA IDENTIFIKACIJO POGOSTIH
VRST KOMARJEV V SLOVENIJI

JURE JuGoviC', AJA GOLOB', KATJA KALAN'

Iz Slovenije poznamo Sest rodov komarjev (Diptera: Culicidae), med katerimi najdemo potencialne ali
dejanske vektorje infektivnih bolezni. Natancno prepoznavanje taksonov je klju¢no tudi za razumevanje
moznih poti prenosa bolezni in njihovo preprecevanje. Ker je prepoznavanje komarjev na morfoloski
osnovi za nestrokovnjake zahtevno, smo preverili, ali je prepoznavanje vrst na osnovi morfologije kril ob
uporabi geometrijske morfometrije na slovenskih taksonih uspesno. V analizo smo zajeli devet vrst iz vseh
$estih rodov. Vzorce smo zbrali z razlicnih lokacij v Sloveniji. Najprej smo taksone dolo¢ili s pomocjo
dolocevalnega kljuca, nato pa na osnovi 17 merilnih tock na desnem krilu izvedli geometrijsko analizo, v
katero smo zajeli analizo velikosti (velikost centroida) in oblike (kanoni¢na analiza: CVA in diskriminantna
analiza: DFA). Iskali smo razlike v morfologiji kril med 1) $estimi rodovi, ii) tremi vrstami iz rodu Aedes in
iif) dvema iz rodu Culex. Izkaze se, da se taksoni razlikujejo tako v velikosti kot obliki kril. Visok odstotek
(brez precnega preverjanja: 94 %; precno preverjanje: 84 %) pravilnih napovedi kaze, da je geometrijski

pristop v morfometriji uporaben pri prepoznavanju pogostih vrst slovenskih komarjev.

GEOMETRIC MORPHOMETRICS AS A TOOL FOR IDENTIFICATION OF COMMON
MOSQUITO SPECIES FROM SLOVENIA

In Slovenia, six genera of mosquitoes (Diptera: Culicidae) that are actual or potential vectors of
infectious diseases are recognised. Precise species recognition is crucial to understand possible pathways
of disease transmission and their prevetion. As identification of mosquitoes by morphological characters
can be difficult for non-experts, we tested a hypothesis that geometric morphometrics of mosquitoes’
wings is a useful tool in identification of common species of mosquitoes from Slovenia. In the study we
included nine mosquito species from six genera, which were caught during various mosquito samplings
in Slovenia. After identifying the species by taxonomic key, we extracted and photographed right wings
of female adult mosquitoes. The geometric morphometrics was based on 17 landmarks. Centroid size
analysis and shape analysis were performed. The latter included Canonical Variate Analysis (CVA) and
Discriminant Function Analysis (DFA). We tested the differences in morphology between i) six
mosquito genera, ii) three species of Aedes and iii) two species of Culex. Our results show that studied
mosquito taxa are different in both, wing size and shape. High percentage (original: 94 %, cross-
validated: 84 %) of correctly classified mosquito taxa proved geometric morphometry as a useful tool in

recognition of common Slovenian species and we recommend it’s use in future studies.

1 Oddelek za biodiverziteto, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, Univerza na
Primorskem / Department for Biodiversity, Faculty of Mathematics, Natural Sciences and Information
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MORFOLOSKA PRIMERJAVA DVEH SIMPATRICNIH JAMSKIH KOBILIC
TROGLOPHILUS NEGLECTUSIN T. CAVICOLA (ORTHOPTERA:
RHAPHIDOPHORIDAE) V SLOVENIJI

JURE JUGOVIC!, NIKA SUMER'

Dve vrsti jamskih kobilic iz rodu Troglophilus, T. neglectns Krauss 1879 in T. cavicola (Kollar 1833), se simpatri¢no in
sintopicno pojavljata v Sloveniji. Obe vrsti sta subtroglofila in izkoris¢ata jame in njihove vhodne dele kot
obmodje refugijev, kjer prezimujeta. Raziskovali smo morfoloske razlike obeh vrst (39 Stevilskih mertjenih in 7
stevilskih Stetih znakov), skupaj s spolnim dimorfizmom in poskusali ugotoviti, ali je katerega od raziskovanih
morfoloskih znakov mogoce razlagati kot troglomorfoze, kljub temu, da vrsti nista prava troglobionta. Prvotno
smo iskali razlike v velikosti telesa, velikosti oci in v dolzini nog I-III, saj so izguba oci in podalsanje okoncin
skupaj z izgubo pigmentacije telesa (obe vrsti sta $e vedno/zmeraj pigmentirani) med najpogosteje ptepoznanimi
morfoloskimi spremembami po uspesni kolonizaciji jam. V povprecju T. neglectus kaze vecjo variabilnost telesne
velikosti (koeficient vatiacije, T. meglectus: samei = 14,9 %, samice = 10,6 %, T. cavicola: samci = 5,9%, samice =
7,4%) in je vedji od T. cavicola, vendar so samci T. cavicola vecji od samic svoje vrste, kar je v nasprotju s T. neglectus.
Zabelezena je pozitivna vrednost indeksa spolnega dimotfizma [(povpreéna velikost samice/povpreéna velikost
samca) - 1] pri T. meglectus (0,068), negativna pa pri 1. cavicola (-0,078). Ne glede na vrsto imajo samice zmeraj
relativno daljse noge (I, 11 in I1I), znotraj spola pa ima T. neglectus relativno daljse okoncine kot T. cavicola. Pri obeh
spolih je relativna povrsina oci veéja prti T. cavicola kot pti T. neglectus. Za morebitne prilagoditve teh lastnostni so
potrebne dodatne raziskave.

A MORPHOLOGICAL COMPARISON OF TWO SYMPATRIC CAVE CRICKETS
TROGLOPHILUS NEGLECTUS AND T. CAVICOLA (ORTHOPTERA:
RHAPHIDOPHORIDAE) FROM SLOVENIA

Two species of Troglophilus cave crickets, T. neglectns Krauss 1879 and T. cavicola (Kollar 1833) display sympatric and
syntopic occurrence in Slovenia. Both species are subtroglophiles and exploit caves and their entrances as their
refugees and are becoming especially abundant in caves during winter. We investigated morphological variation of
both species (39 measured and 7 counted characters) along with their sexual dimorphism, and tried to establish
whether any of the investigated morphological characters can be interpreted as troglomorphoses, despite the
species are not true troglobionts. We primarily searched for differences in body size, and the size of the eyes and
length of legs I-III, as the loss of eyes and elongation of appendages are along with the loss of the body
pigmentation (both species are still pigmented) among most commonly reported morphological changes following
a successful colonisation of caves. In average T. neglectns shows higher variation in body size (coefficient of
variation; T. neglectns: males = 14.9 %, females = 10.6 %o; T. cavicola: males = 5.9 %, females = 7.4 %) and is larger
than T. cavicola, however in T. cavicola males are larger than females, while it is the opposite in T. neglectus. Positive
value of sexual dimorphism index [(average female size/average male size) - 1] in T. neglectus (0.068) but negative in
T. cavicola (-0.078) were recorded. Regardless the species, females have always relatively longer legs (I, I, and IIT)
and within a single sex, T. neglectus has relatively longer appendages than T. cavicola. In both sexes, the relative
surface of eyes is larger in T. cavicola than T. neglectus. The possible adaptive nature of these traits however still needs
to be addressed.

' Oddelek za biodiverziteto, Fakulteta za matetmatiko, naravoslovje in informacijske tehnologije, Univerza na
Primorskem / Department for Biodiversity, Faculty of Mathematics, Natural Sciences and Information
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SESTAVA ZDRUZBE IN VRSTNA PESTROST KOPROFAGNIH PLOJKASEV
(COLEOPTERA: SCARABAEOIDEA) NA KRASKEM ROBU

NATASA KOPRIVNIKAR', JURE JUGOVIC'

Ugotavljali smo diverziteto in sestavo zdruzbe koprofagnih plojkasev (Coleoptera: Scarabacoidea) na
dveh vzorénih mestih (Hrastovlje, Zazid) v JZ Sloveniji. Na vsakem vzor¢nem mestu smo vzor¢ili na treh
habitatnih krpah (S1: popasen del pasnika, S2: zarasc¢ajoci se del pasnika; S3: travnik ob gozdnem robu
izven pasnika). Zivali smo vzoréili od marca do novembra 2012 s talnimi pastmi, (4 pasti na vsaki habitani
krpi, polvica pasti z vabo iz govejega iztrebka). Ugotovili smo (1) prisotnost 29 vrst plojksev iz treh cehov
(endokopridi, parakopridi, telekopridi), kar predstavlja priblizno cetrtino znanih slovenskih vrst; (2)vrstno
bogastvo in abundanca se med tremi habitatnimi krpami v Zazidu nista razlikovala, (3) v Hrastovljah pa
smo zabelezili bistveno visje bogastvo na krpi S2 (velja za vse vrste skupaj in lo¢eno za endokopride ter
parakopride) v primerjavi z S1 ali S3; (4) v Hrastovljah so endokopridi znacilno najstevilénejsi na S1. Ker
smo pokazali, da so za vzdrzevanje zdruzbe plojkasev na Kraskem robu pomembni razli¢ni habitati,

predlagamo vzdrzevanje mozaicne pokrajine tudi v prihodnosti.

COMPOSITION AND SPECIES RICHNESS OF DUNG BEETLES (COLEOPTERA:
SCARABAEOIDEA) IN KRASKI ROB

We have investigated a species richness and compositon of a dung beetle community (Coleoptera:
Scarabaeoidea) from two different study sites (Hrastovlje, Zazid) in SW Slovenia. Each study site was
divided in three different habitat patches (S1: the most grazed part of pasture, S2: overgrowing part of
pasture, S3: meadow/wood edge near pasture). Animals were trapped from March until November
2012 with pitfall traps; we set four traps per each habitat patch and used a cattle dung as a bait for half
of them while the other half was used as control traps. Main results were: (1) 29 species belonging to
the three guilds (dwellers, tunnelers, rollers) were colllected, and that represents cca. 25% of known
dung beetle fauna of Slovenia; (2) species richness and abundance were not signficantly different
between the patches in Zazid while in (3) Hrastovlje, we noticed the highest species richness and
abundance on habitat patch S2 (i.e. for all guilds together as well as separately for dwellers and
tunnellers); (4) in Hrastovlje, dwellers differed in abundance, being most abundant on S1. Since
different habitats proved to be important in sustaining a high diversity of dung beetles in the wider area

of the study site, a mosaic landscape is preffered.

1 Oddelek za biodiverziteto, Fakulteta za matematiko, naravoslovje in informacijske tehnologije, Univerza na
Primorskem / Department for Biodiversity, Faculty of Mathematics, Natural Sciences and Information Technologies,
University of Primorska, Glagoljaska ulica 8, 6000 Koper, Slovenija

E-naslov / E-mail: jure.jugovic@upt.si, belfika@gmail.com
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THE OVERVIEW OF THE DISTRIBUTION OF NATURA 2000 BEETLE SPECIES IN
BOSNIA AND HERZEGOVINA (INSECTA, COLEOPTERA)

DEJAN KULIJER!

This presentation summarizes the available knowledge and presents the overview of the distribution of
beetles (Coleoptera) listed in the Annex II of EU Habitats Directive in Bosnia and Herzegovina. The
Habitats Directive (HD) defines the establishment of the network of special conservation areas, known
as Natura 2000 network, in order to ensure a long-term survival of Europe’s most valuable and most
threatened species and habitats. Among insects, Coleoptera are one of the most represented groups in
the Directive. The Annex II of the Directive lists 38 Coleoptera species for which areas for their
protection should be designated. In order to determine species occurrence and distribution in the
country the records from published papers, museum collections and new data collected by the author
were analyzed. In total, 16 beetle species of the Annex II of EU Habitats Directive were reported for
the country. Most of identified species are insufficiently studied and known only from historical
records. Voucher specimens of 12 of these species are present in the entomological collections of the
National Museum of Bosnia and Herzegovina. By the number of records Lucanus cervus, Morimus asper

Sfunereus and Rosalia alpina are the most abundant species in the country.

! National Museum of Bosnia and Herzegovina, Zmaja od Bosne 3, 71000 Sarajevo, Bosnia and Herzegovina
E-naslov / E-mail: dejan.kulijer@gmail.com
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NOVE NAJDBE PARAZITOIDOV GOSENIC (HYMENOPTERA) V SLOVENIJI

SPELA MODIC', PRIMOZ ZIGON', JAKA RAZINGER!

V letih 2017 in 2018 smo z vzoréenjem gosenic na gojenih rastlinah (maline, paradiznik, zelje, soja) prvic
potrdili zastopanost parazitoidov: Euplectrus flavipes (Fonscolombe), Euplectrus bicolor (Swederus), Pediobins
Sfoliorum  (Geoffroy), Pediobins claviger (Thomson) (Hymenoptera, Eulophidae); Hyposoter ebeninus
(Gravenhorst), Hyposoter didymator (Thunberg), Thyrateles camelinns (Hymenoptera, Ichneumonidae), Cozesia
sp. (Hymenoptera, Braconidae). Od teh so vrste E. bicolor, H. didymator in Cotessia sp. parazitirale listno
sovko (Orthoesia sp.) v nasadu malin. Najezdnik T. camelinus pa se je izlegel iz bube osatnika 1Vanessa cardui
(Lepidoptera, Nymphalidae) v soji.

NEW RECORDS OF LARVAL PARASITOIDS (HYMENOPTERA) IN SLOVENIA

During 2017 and 2018, we sampled caterpillars on selected cultivated plants (raspberties, tomato,
cabbage, and soya). Here we provide first reports for the following parasitoids species: Euplectrus flavipes
(Fonscolombe), Euplectrus bicolor (Swederus), Pediobius foliorum (Geoftroy), Pediobins claviger (Thomson)
(Hymenoptera, Eulophidae); Hyposoter ebeninus (Gravenhorst), Hyposoter didymator (Thunberg) Thyrateles
camelinus (Hymenoptera, Ichneumonidae) and Cofesia sp. (Hymenoptera, Braconidae). In raspberry
plantation species E. bicolor, H. didymator and Cotessia sp. parasitized leaf Noctuid Orthosia sp.. In soya
species T. camelinns emerged from VVanessa cardui (Lepidoptera, Nymphalidae) pupae.

! Oddelek za varstvo rastlin, Kmetijski institut Slovenije / Plant Protection Department, Agriculture Institute of
Slovenia, Hacquetova ulica 17, 1000 Ljubljana, Slovenija
E- naslov / E-mail: spela.modic@kis.si
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CONTRIBUTION TO THE KNOWLEDGE OF THE MOSQUITOES FAUNA
(CULICIDAE) IN Kosovo

NESADE MUJA', FERDIJE ZHUSHI-ETEMI', YLBER BAJRAKTARI®

The mosquitoes are the most important group of insects because of their impact in public health and
for this they are subject for many entomological research in wotldwide. A large part of the world's
population lives under the risk of becoming infected by mosquitoes that carry the causative agents of
diseases such as malaria, dengue, Chikungunya, West Nile fever, Japanese encephalitis or lymphatic
filariasis. Data on mosquito presence in Kosovo are very poor. In this paper the results of an
investigation of the mosquito fauna realized from July to November 2016 are presented.During this
period mosquitoes are collected in Dukagjini Plane in west-eastern part of country in 10 provinces with
30 localities, where a total number of 1209 mosquito specimens representing 13 species belong to six
genera were collected and morphologically identified. The recorded mosquito specimens belong to
tollowing species: Angpheles claviger, Anopheles maculipenis s.i, Anopheles melanoon, Anopheles messea, Aedes
caspins, Aedes puleritarsis, Aedes vexans, Culex: pipiens s.l, Culista annulata, Culista longialeorata, Coguillettidia
buxctoni, Coguillettidia richiardii, Uranotenia unguiculata. Our result show the presence of rich mosquito fauna
in Dukagjini Plane which should be carefully studied and analyzed in order to prevent the public health
from potential epidemic.

! Department of Biology, Faculty of Mathematics and Natural Sciences, University "Hasan Prishtina” Prishtina
Str.George Bush nn, 10000 Pristina, Republic of Kosovo

E-naslov / E-mail: E-mail: nesademuja@hotmail.com

2 AAB College,Str.”ElezBerisha”, nr. 56, Industrial Zone of Pristina— Fushé Kosové 10000 Pristina, Republic of
Kosovo
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