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Ceny Ceské spole¢nosti entomologické, Zoologické dny 2015
Czech Entomological Society Awards, Zoological Days 2015

Ve dnech 12.—13. tinora 2015 se uskute¢nil v Brné dalsi ro¢nik konference Zoologické
dny (http://z0o.ivb.cz), potadany Ustavem biologie obratlovcit AV CR (Brno), Ustavem
botaniky a zoologie Pfirodovédecké fakulty MU (Brno) a Ceskou zoologickou spole¢nosti.
Zoologické dny jsou nejvétsi pravidelnou konferenci se zoologickou tematikou potadanou
v Ceské republice a na Slovensku. Konference se zacastnilo 482 registrovanych ti¢astnikd
(z toho 257 studenttt), odeznélo 162 prednasek ve 23 prednaskovych sekcich a bylo vysta-
veno 164 posterdi. V ramci propagace entomologie a Ceské spoleénosti entomologické mezi
vysokoskolskymi studenty byla rozhodnutim vyboru CSE jiZ potieti vyhlasena ,,Cena Ceské
spole¢nosti entomologické* pro nejlepsi studentskou prednasku a poster o hmyzu. Studentské
prezentace byly hodnoceny panelem cca 150 hodnotitelti a celkové vysledky soutéze jsou
dostupné na strankach konference.

Cenu Ceské spole¢nosti entomologické pro nejlepsi studentskou piednasku (dotovanou
castkou 5000 K¢) ziskal Michael Kotyk z Prirodovédecké fakulty Univerzity Karlovy v Praze
za prednasku na téma funkce kiidel v rozmnozovani §vabii. Cenu Ceské spole¢nosti ento-
mologické pro nejlepsi studentsky poster (dotovanou ¢astkou 3000 K¢) ziskal Lukas Drag
z Piirodovédecké fakulty Jihodeské univerzity v Ceskych Budgjovicich za piispévek o po-
pulacni genetice ohrozené¢ho tesatika alpského. Obéma vitézlim gratulujeme a pfipojujeme
abstrakty jejich ocenénych prispévku.

The 2015 ‘Zoological Days’ conference (http://z00.ivb.cz) took place in Brno on 12—13th
February, organized by the Institute of Vertebrate Biology of the Academy of Sciences of the
Czech Republic (Brno), Department of Botany and Zoology, Faculty of Science, Masaryk
University (Brno), and Czech Zoological Society. ‘Zoological Days’ is the largest zoological
conference organized in the Czech Republic and Slovakia. In total 482 registered participants
attended the conference (including 257 students), presenting 162 talks divided into 23 sec-
tions and 164 posters. To promote the science of entomology and the Czech Entomological
Society among university students, the Czech Entomological Society awarded prizes for the
best entomological student talk and best entomological student poster, as in the two previous
years. The complete results of the competition (evaluated by a panel of ca. 150 referees) are
available on the conference web page.

The Czech Entomological Society Award (of 5000 CZK) for the best student talk was
won by Michael Kotyk (Faculty of Science, Charles University, Prague) with a talk about the
role of wings in the reproduction of a cockroach species. The Czech Entomological Society
Award (of 3000 CZK) for the best student poster was won by Lukas Drag of the Faculty of
Science, University of South Bohemia, Ceské Budgjovice, for his study of the population
genetics of the endangered Rosalia longicorn. We congratulate the winners and present the
abstracts of their work here.

Petr KMENT and Igor MALENOVSKY
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Nejlepsi pirednaska / Best oral presentation

Funkce kridel v reprodukénim chovani Svaba Eublaberus distanti
(Blattodea: Blaberidae)

The function of wings in the reproduction of the cockroach Eublaberus distanti
(Blattodea: Blaberidae)

Michael KOTYK & Zuzana VARADINOVA

AC¢ jsou kridla a aktivni let pokladany za jednu z nejikonic¢téjsich inovaci hmyzu, u celé
tady jeho zastupcti se setkavame s ¢asteénou anebo tiplnou redukci kiidel. Svabi (Blattodea)
jsou jednim z pterygotnich fadd hmyzu s nejvyssi mirou sekundarni redukce kiidel. Dle
Roffa (1990) vice nez polovina popsanych druhti §vabi vykazuje k¥idelni redukci. Svébi tak
predstavuji idealni skupinu pro vyzkum evolucnich aspektti redukce kiidel. Dilezité vSak
je si uvédomit, Ze se Casto jedna o sexualni kidelni dimorfismus, tedy situaci, pii které jsou
kiidla jednoho pohlavi — zpravidla samice — redukovana ve vétsi mife nez pohlavi druhého.
V mnoha ptipadech je rozdil mezi pohlavimi dosti zna¢ny — samice ztraceji kiidla Gplné,
zatimco samci setrvavaji v makropternim stavu. VEtsi tendence samic ztracet kiidla v pra-
béhu evoluce je zpravidla vysvétlovana jako trade-off mezi investici do letového aparatu
a do tvorby potomstva. Takovy vztah byl jiz dfive prokazan v fadech Orthoptera (napt. Roff
1984, Nespolo et al. 2008), Hemiptera (napi. Zera 1984) a Lepidoptera (Kimura and Masaki
1977), nikoliv ovS§em u §vabu. Proto jsme se tuto hypotézu v ptipadé svabi rozhodli ovéfit.

Pro nase experimenty jsme si zvolili jihoamerického Svaba Eublaberus distanti (Kirby,
1903), jehoz ob¢ pohlavi jsou makropterni, ale aktivné nelétaji, spise jen ,,sedi” v dutinach
stromt a v jeskynich, podobn¢ jako vétSina zastupcti podceledi Blaberinae. Ptirozené by se
tedy nabizelo usetieni energie vlozené do kiidel a kfidelni svaloviny. Apterni, tedy neokiidlené
samice jsme si pro nase experimenty vytvorili pomoci alatektomie (odstiizeni kiidel u baze)
prvni den po poslednim svleku. Zjistovali jsme jednak, zda experimentalni odstranéni kiidel
u samic povede k histolyze pterothorakalniho svalstva a tedy uvolnéni energie potencialné
vyuzitelné pro produkci potomstva, a jednak, zda se makropterni a apterni samice budou lisit
ve svych reprodukénich charakteristikach.

Po 70 dnech chovu byly panenskym makropternim a apternim samicim vypitvany dor-
zoventralni svaly (DVM) stfedo- a zadohrudi. Hmotnost susiny tél obou skupin samic se
statisticky neliSila. MGizeme tedy vylouéit negativni vliv oSeteni kiidel na celkovou zdravotni
kondici samice. Naproti tomu, praimérna védha susSiny DVM samic v makropterni skupiné
byla signifikantn¢ vyssi nez ve skupiné apterni. Nase vysledky tak potvrzuji, ze samice jsou
po ztraté kiidel schopny histolyzovat pterothorakalni svalstvo a usetfené zdroje tedy mohou
alokovat jinam.

V dal$im experimentu jsme makropterni a apterni samice ve véku 5 dni po poslednim
svleku individudlné pfipoustéli k trojici samcli, mezi nimiz si mohli vybirat. Pokud doslo
k pareni, par byl pfemistén do chovné nadoby. Samice byla drzena ve spole¢nosti samce
jednak z toho divodu, aby nebyla o samoté socialné stresovana, téz proto, abychom odstra-
nili vliv rozdilnosti samct na vysledek pokusu. Samci jsou rizné kvalitni a jejich kvalita se
muze projevit v mnozstvi spermii prenesenych v jednotlivych spermatoforech. Jedno pareni
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tak mdZze vystacit na rtizny pocet snisek, jenz je dle nasich predchozich experimentt vzdy
mens$i, neZ je samice prakticky schopna vyprodukovat za zivot. Opakovana pareni jsme pak
v pribéhu experimentu opravdu pozorovali.

Co se tyce epigamniho chovani, 1ze predpokladat, ze oSetieni kiidel nemélo vliv na volbu
partnera ani chovani paru. Samci se intenzivné dvofili jak makropternim, tak apternim samicim,
apokud se jeden ze samcti zacal samici dvofit, vétSinou to byl téz samec, kterému poté samice
jako prvnimu vylezla na zada a se kterym se sparila. Obé skupiny samic se neliSily v poctu
vylezli na samctv hibet, jez potiebovaly k uspéSnému spateni, a samotné spojeni paru trvalo
stejn¢ dlouho v obou skupinach. A jak je to s vlivem odstranéni kiidel na fekunditu samic?
Ve fekundité makropternich a apternich samic jsme nenasli zadny rozdil. Obé skupiny se neli-
Sily ani v celkovém mnozstvi oothek (snisek vyprodukovanych za zivot), tak ani v mnozstvi
vylihnutych oothek (sntisek, ze kterych se vylihly zivé nymfy) a potracenych oothek (sntsek,
ze kterych nevzesla zadna ziva nymfa). Obé skupiny se téz nelisily ani v primérném poctu
zivych nymf na ootheku, ani v celkovém mnozstvi zivych nymf vyprodukovanych samici
béhem jejiho Zivota.

A¢ u samic s odstranénymi kiidly doslo k histolyze pterothorakalni svaloviny a mohly
tedy takto uSetienou energii alokovat do potomstva, nezaznamenali jsme u nich navzdory
obecnému piedpokladu zadné signifikantni navySeni ve fekundité oproti kontrolni skuping.
Usuzujeme tedy, ze pfitomnost ¢i nepfitomnost kiidel nema vliv na reprodukeni uspéch sa-
mic Svabu. Prekvapivé je vSak zjisténi, ze jsou to naopak kiidla samce, jez hraji podstatnou
roli v namlouvacim ritualu svaba E. distanti. Vysledky, jez jsme podrobné&ji popsali diive
(Kotyk & Varadinova 2014), jasn¢ ukazuji, ze zkraceni ¢i absence kfidel samct vyrazné
snizuji reprodukeni uspéch sametll E. distanti oproti makropterni kontrole. Predpokladame
tedy, ze diivodem pro castéjsi zachovavani kiidel u samcti mtze byt jejich dilezitost pro
samcovo uspésné spareni a ze divodem pro ztratu kiidel u samic nemusi byt pozitivni, ale
spise neutralni selekce.

Tato prace vnikla za podpory GAUK 1700-243-253471.

Wings and active flight are recognized as one of the most iconic evolutionary innovations
in insects. Nevertheless, a great number of representatives of diverse taxa exhibit a certain
degree of wing reduction. Cockroaches (Blattodea) are one of the insect orders with the most
frequent occurrences of forms with reduced wings. According to Roff (1990) some degree of
wing reduction is present in more than 50% of all described cockroach species. Cockroaches
thus represent an ideal model group for the study of the evolution of wing reduction. It is
important to note that most cases are of sexual wing dimorphism, where one sex — almost
exclusively the female — exhibits a higher degree of wing reduction than the other sex. In
many cases the dimorphism is so great that females are completely wingless (apterous), while
males remain macropterous. It is generally believed that females tend to lose their wings more
frequently due to a trade-off between investment in flight apparatus and reproduction. Such
trade-off was previously demonstrated in Orthoptera (e.g. Roff 1984, Nespolo et al. 2008),
Hemiptera (e.g. Zera 1984) and Lepidoptera (Kimura and Masaki 1977), but have never been
examined in the order Blattodea.

We chose the South American cockroach Eublaberus distanti (Kirby, 1903) to empirica-
lly test the relationship between wing loss and reproduction in cockroaches. Although both
males and females of this species are macropterous, they do not exhibit active flight. Like
the majority of members of the subfamily Blaberinae, they generally remain in tree holes or

95



caves. Relocation of energy from wings and wing muscles is thus a possibility. An apterous
experimental group of females was created using alatectomy (cutting off of the wings at
their base) on the day of the final moult. Our goal was to examine: (1) if alatectomy leads
to histolysis of the females’ wing muscles, and (2) if the wing loss leads to reproduction
enhancement compared to the macropterous control group.

Atthe age of 70 days after the last moult, the dorsoventral muscles (DVM) of the mesothorax
and metathorax were dissected and removed from virgin females. Because we found no significant
difference between the dry body weight of macropterous and apterous females, we presumed
no negative effect of the alatectomy treatment on the physiological condition of females. How-
ever, the mean DVM dry weight in the macropterous group was significantly higher than in the
apterous one. These results indicate that wing loss in female cockroaches is accompanied by
histolysis of the wing muscles and the ‘released’ energy could be utilized elsewhere.

In the following experiment apterous and macropterous females at the age of 5 days after
the last moult were individually introduced to three males. If the female successfully mated
with one of those males, the set up pair was transferred into a breeding box. The females
were kept in the presence of the male for their whole life in order (1) to avoid the stress from
social isolation and, (2) to eliminate the influence of male quality on the females’ fecundity.
Male fitness affects the quantity of sperm transferred in a spermatophore. Single matings
of different quality males can thus provide enough sperm for different number of clutches,
which is, according to our previous findings, always lower than the females’ lifetime clutch
production. On the contrary, multiple mating, which we also repeatedly observed during the
experiment, can reduce the male influence on results.

Wing treatment had apparently no effect on the epigamic behaviour or mate choice of
cockroaches. Males courted both macropterous and apterous females with the same intensity.
The male which started to court the female first was usually the same male which finally
successfully mated the female. The two female groups did not differ in the amount of climbs
on the males’ back necessary to achieve successful mating, nor in the duration of copulation.
Concerning the main focus of our research: does wing alatectomy affect female fecundity?
Surprisingly, we found no significant difference in any measured reproductive characteristics
between macropterous and apterous females. There was no difference in the total number of
clutches (oothecae produced during lifetime), or in the number of fertile (oothecae from which
living nymphs hatched) or sterile (oothecae with no viable nymphs) clutches. Moreover we
did not find any difference in the mean number of viable nymphs hatched per ootheca, or in
the total number of nymphs produced during the female’s lifetime.

Even though our apterous females of E. distanti histolysed their pterothoracic muscles
considerably, they were not able — contrary to our assumptions — to allocate the saved energy
to enhance reproduction. We found no significant enhancement in their fecundity compared to
macropterous females. We conclude that the presence or absence of the wings does not affect
the reproductive success of cockroach females. However, it is the male wings which play
a crucial role in the ritualized courtship behaviour of cockroaches. According to our previous
results (Kotyk & Varadinova 2014) cockroach males with experimentally shortened or re-
moved wings have markedly reduced mating success compared to macropterous conspecifics.

We conclude that cockroach males tend to retain their wings because of their important
role in mating, while the loss of wings in the female sex of cockroaches is not due to positive
selection but rather a consequence of neutral selection.

The project was supported by grant GAUK 1700-243-253471.
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Nejlepsi poster / Best poster presentation

Geneticka struktura populaci kriticky ohroZeného tesatika alpského (Rosalia alpina)
ve stiredni a jihovychodni Evropé

Genetic differentiation of populations of a threatened saproxylic beetle, Rosalia
longicorn (Rosalia alpina), in central and southeastern Europe

Luka$ DRAG & Lukas CIZEK

Informace o genetické struktuie a diverzité populaci ohrozenych organismi jsou Casto
nezbytné k jejich ucinné ochrané. Tesatik alpsky (Rosalia alpina (Linnaeus, 1758)), jeden
z nejvyrazngjsich predstavitelt broukd vazanych na mrtvé dievo, je piisné chranén prakticky
v celém arealu svého vyskytu, Evropské unie jej chrani jako tzv. prioritni druh. Informace o jeho
biologii jsou vSak spise omezené. Ackoli byva povazovan za typického obyvatele horskych
a podhorskych bukovych lest, zije také v nizinach zapadni a jihovychodni Evropy, kde se
vyviji v fad€ druhti listnatych dievin. Nedavno byl opakované nalezen také v nizinach stredni
Evropy v okoli feky Dunaj a jejich pfitokt. Je otdzkou, co umoznilo Sifeni tesafika alpského
do nizin stfedni Evropy. Sestup populaci z okolnich hor by vyzadoval zménu biotopu i zivné
dieviny. Dalsi moznosti je expanze nizinnych populaci, pravdépodobné z jihovychodni Evropy.

Abychom zjistili ptivod stfedoevropskych nizinnych populaci a zaroven ziskali dal$i infor-
mace o biologii tohoto druhu, rozhodli jsme se prozkoumat genetickou strukturu 32 populaci
tesafika alpského ve stiedni a jihovychodni Evropé za pouziti 8 mikrosatelitnich lokust a ¢asti
mitochondrialniho genu pro cytochrom c oxidazu.

Oba pouzité markery shodné ukézaly vyrazny nérast genetické diverzity smérem na jih
s nejvyssimi hodnotami ve vysokych horach severozapadniho Recka (Pindos, Olymp), coz
ukazuje na pravdépodobnou existenci glacialniho refugia. Vysledky shlukové analyzy mik-
rosatelitnich markerti naznacily ptfitomnost dvou geneticky odlisnych linii, jez se setkavaji
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na hranici Zapadnich a Vychodnich Karpat. Naopak vysledky zalozené na mitochondrialni
DNA ukazuji vyskyt jednoho Siroce rozsifen¢ho haplotypu na vétsin¢ studovaného uzemi,
a tedy expanzi jen jedné linie.

Zajimava je vysoka genetickd podobnost populaci v severozapadni ¢asti studovaného are-
alu (stfedni Rakousko, Ceska republika, zapadni Slovensko, Mad’arsko, sever Chorvatska).
Populace na tomto uzemi, ackoli od sebe vzdalené az Sest set kilometrd, nenesly znamky
jakékoli genetické struktury, ani jejich geneticka podobnost neklesala s rostouci geografickou
vzdalenosti (,,isolation-by-distance*). Tesatik alpsky je tedy pravdépodobné druhem s vysokou
disperzni schopnosti a/nebo se ve studované oblasti nevyskytuji vyznamné migraéni bariéry.

Mezi nizinnymi populacemi a populacemi z pfilehlych hor jsme nezjistili genetické rozdily,
takze neni pravdépodobné, ze by niziny stfedni Evropy byly kolonizovany nizinnymi popu-
lacemi odjinud. Naopak, tyto oblasti byly zfejm¢ osidleny z okolnich hor nezavisle a opako-
vané. Predpokladame, Ze nedavnou expanzi druhu do nizin stiedni Evropy umoznily zmény
kolonizovaného prostiedi. Jde predev§im o vyrazny nardst korunového zapoje a s nim spojeny
nastup stinomilnych dfevin (javory, jasany), které slouzi jako zivné dieviny tesarika alpského.

Vyzkum byl podpoten granty GACR (P504/12/1952) a GAJU (04-168/2013/P).

Knowledge on patterns of genetic diversity in populations of threatened species is vital for
their effective conservation. It allows the development of wide scale conservation strategies
and the planning of management based on current needs. The Rosalia longicorn (Rosalia al-
pina (Linnaeus, 1758)) is an endangered and strictly protected beetle. It is listed as a priority
species under the EU Habitats Directive, which makes it an icon of invertebrate conservation
in Europe. Although generally considered a montane species associated with European beech
(Fagus sylvatica), R. alpina also inhabits the lowlands of western and southeastern Europe
and utilizes a wide range of broadleaved trees. Recently, the species has been repeatedly re-
ported also from the lowlands of central Europe, mostly the floodplain of the Danube River
and its tributaries. Since such a sudden expansion into a previously unexploited habitat may
indicate the existence of distinct ecotypes, two scenarios for colonisation were proposed; a)
a down-slope colonisation by nearby upland populations associated with a switch in host
species and b) a colonisation by a lowland population from elsewhere.

To facilitate for better understanding of beetle’s biology and a more effective conservation,
and to investigate what allowed the beetle’s recent expansion, we investigated patterns of genetic
structure of 32 populations across central and southeastern Europe using 8 microsatellite loci
and a partial mitochondrial gene (COI).

Both markers showed a significant decline in genetic diversity with latitude, suggesting
the existence of a glacial refugium in high mountains of NW Greece (Pindos, Olympus).
The cluster analysis of the nuclear marker indicated the existence of two genetically distinct
lineages meeting near the border between the Western and Eastern Carpathians. In contrast,
one widespread mtDNA haplotype was dominant in most populations suggesting a rapid
expansion of a single lineage across a large part of the study area.

The genetic differentiation of populations from the north-western part of the studied area
(central Austria, Czech Republic, western Slovakia, Hungary, and Croatia) was surprisingly
low. They lacked any substructure and significant results of isolation-by-distance (IBD) test
on scale of up to six hundred kilometres. This probably suggests a strong dispersal capacity
in this species and/or lack of migration barriers in the study area.
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We did not find any genetic differences between lowland and upland populations of R.
alpina. Our results thus ruled out the possible scenario of colonisation of central European
lowlands by another lowland populations and the existence of a separate lowland lineage. Most
lowland populations were found within a few kilometres of the nearest upland population.
This, together with the genetic composition, suggests independent colonization events from
nearby upland populations. Since the beetle also regularly exploits non-beech hosts in the
mountains, no shift in host preference is required to allow for the observed expansion. More
likely, R. alpina expansion to the lowlands has been facilitated by changes in the colonised
habitat, as e.g. the increased availability of deadwood of shade-tolerant trees (such as Acer
and Fraxinus).

The study was supported by the Czech Science Foundation (P504/12/1952) and the Grant
Agency of the University of South Bohemia (04-168/2013/P).
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