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Cena Ceské spole¢nosti entomologické, Zoologické dny 2014
Czech Entomological Society Award, Zoological Days 2014

Ve dnech 6.—7. tinora 2014 se uskute¢nil dalsi rocnik nejveétsi pravidelné ¢esko-slovenské
zoologické konference, Zoologické dny, ktery vSak poprvé v historii hostila Ostrava. Potra-
dateli konference byli Ustav biologie obratlovci AV CR (Brno) spolu s Katedrou biologie
a ekologie Pfirodovédecké fakulty Ostravské univerzity, Ceskou zoologickou spoleénosti
a zoologickou zahradou Ostrava. Konference se zlcastnilo 447 registrovanych ucastnikl
(z toho 243 studentit), odeznélo 133 piednasek ve 20 prednaskovych sekcich a bylo prezen-
tovano 138 postert.

Ve snaze o viestrannou propagaci entomologie a pfiblizeni Ceské spole¢nosti entomologic-
ké vysokogkolskym studentiim, byla rozhodnutim vyboru CSE opét vyhlagena ,,Cena Ceské
spole¢nosti entomologické™ pro nejlepsi prednasku a poster o hmyzu v ramci jiz tradi¢ni
studentské soutéze. Do té bylo letos zatazeno celkem 53 prednasek a 76 posterti. Studentské
prezentace byly hodnoceny panelem cca 100 hodnotitelt a jeji celkové vysledky jsou dostupné
na strankach konference spolu se sbornikem abstraktt (http://zoo.ivb.cz).

Cenu Ceské spole¢nosti entomologické pro nejlepsi studentskou prednasku (dotovanou
&astkou 5000 K¢&) ziskala Vanda Radkova z Ustavu botaniky a zoologie Masarykovy uni-
verzity v Brné za prednasku o ekologii a Sifeni vodniho hmyzu a ostatnich bezobratlych
ve specifickém biotopu pramenistnich slatinist’ Zapadnich Karpat. Cenu Ceské spole¢nosti
entomologické pro nejlepsi studentsky poster (dotovanou ¢astkou 3000 K¢) ziskal Michael
Kotyk z Katedry zoologie Univerzity Karlovy za ptispévek objasnujici, pro¢ maji §vabi druhu
Eublaberus distanti vyvinuta kiidla, a¢ nelétaji. Obéma vitézim gratulujeme a pfipojujeme
abstrakty jejich ocenénych prispévka.

The largest annual zoological conference in the Czech Republic and Slovakia, ‘Zoological
Days 2014’ took place in Ostrava on 6—7th February, organised by the Institute of Vertebrate
Biology of the Academy of Sciences of the Czech Republic (Brno), Department of Biology
and Ecology, University of Ostrava, Czech Zoological Society, and Ostrava Zoological Gar-
den. In total 447 registered participants attended the conference (including 243 students),
presenting 133 talks divided into 20 sections, and 138 posters.

To help promote the science of entomology and bring the Czech Entomological Society
closer to university students, the Czech Entomological Society proposed for the second time
the ‘Czech Entomological Society Award’ for the best entomological student talk and the best
entomological poster. Within the student competition, 53 talks and 76 posters were evaluated
by a panel of ca. 100 referees. The complete results of the competition and the volume of
abstracts are available on the conference web page (http://zoo.ivb.cz).

The Czech Entomological Society Award for the best student talk (award of 5000 CZK)
was won by Vanda Radkova (Department of Botany and Zoology, Masaryk University,
Brno) for presenting her study of the role of environment and dispersal mode in structur-
ing the metacommunity of aquatic insects and other invertebrates of isolated spring fens
in the Western Carpathians. The Czech Entomological Society Award for the best student

131



poster (award of 3000 CZK) was won by Michael Kotyk (Department of Zoology, Charles
University, Prague), for his study explaining the role of fully developed wings in mating of
generally flightless cockroach Fublaberus distanti. We congratulate the winners and present
the abstracts of their contributions here.

Petr KMENT

Nejlepsi pirednaska / Best oral presentation

v

Vyznam vlivu prosti‘edi a schopnosti Sifeni na utvareni spole¢enstev vodnich
bezobratlych na pramenistnich slatiniStich

The role of environment and dispersal mode in structuring the metacommunity of
aquatic invertebrates of isolated spring fens

Vanda RADKOVA, Michal HORSAK, Vit SYROVATKA, Jindfiska BOJKOVA,
Vendula KROUPALOVA & Jana SCHENKOVA

Hledani hlavnich mechanismd, které urcuji skladbu spoleCenstev organizmu, vyustilo
v posledni dobé v intenzivni studium vlivu dvou pievazujicich procest: vlivu faktorti pro-
stiedi (tzv. niche-based processes) a vlivu disperznich schopnosti organismi (tzv. dispersal-
based processes). Je znamo, ze vyznam téchto procest se pro rizné typy soubort lokéalnich
spolecenstev (metapopulaci) li$i, ovSem dosud zadna studie se nezabyvala jejich vlivem na
slozeni spolecenstev pramenist. Pramenistni slatini§té jsou jedine¢né vodni biotopy, zvlaste
diky tomu, Ze blizkost pramenného vyvéru zajistuje velkou stabilitu proménnych prostiedi.
Plosné rozsiteni tohoto biotopu ve stfedni Evropé neni velké, coz spolu s jeho obvykle malou
rozlohou vede k pomérné znacné izolovanosti jednotlivych pramenist. Ta si tak mizZeme
predstavit jako drobné ostrovy v okolni krajin€ a slozeni spolecenstev na téchto lokalitach
proto mize byt do zna¢né miry dano i rozdilnou schopnosti organizmt ptekonat vzdalenost
mezi témito ostrovy. Vyznamna prostorova strukturovanost spolecenstev tak mize vznikat
pfedev$im u druht s horSimi disperznimi schopnostmi, anebo u stanovistnich specialisti,
jejichz pomérné vysoké zastoupeni je charakteristické pro spoleCenstva pramenist’.

V ramci vyzkumu bylo studovano 60 pramenistnich slatinist’ v Zapadnich Karpatech (v dél-
ce 200 km) a celkem bylo nalezeno 488 taxoni vodnich bezobratlych, z toho pak 396 taxonti
hmyzu; nejpocetnéjsi skupinou byli dvoukiidli s 220 taxony z 26 ¢eledi. Studovana slatinisté
rovnomérné pokryvala cely hlavni ekologicky gradient stanovistnich podminek pramenist’,
tj. gradient mineralni bohatosti. Tento gradient odrazi zmény v chemismu vody (pH kyselé az
zasadité, s nimz souvisi koncentrace vapniku, hot¢iku i kovil, a dostupnost zivin) a prokazatelné
ovliviiuje mnohé skupiny organizmt obyvajicich slatinisté, napt. vegetaci, mechy, krytenky,
lasturnatky, mékkyse, opaskovce a také spolecenstva dvouktidlych, u kterych je vsak jeho
vliv uzce spjat se zménami v charakteru substratu. V1iv gradientu mineralni bohatosti v§ak
neni uréujici u vSech skupin vodniho hmyzu, napt. vyskyt jednotlivych druht jepic, posvatek
a chrostiki je dan spiSe prutokovymi podminkami, které ovliviiuji stalost vodniho rezimu
lokality (kolisani vysky vodni hladiny, obsahu kysliku a teploty vody).

Pro studii rozdilného vlivu podminek prosttedi a schopnosti $ifeni na spolecenstva slatinist’
bylo vybrano pét taxocenodz s riznymi schopnostmi $ifeni, sefazenymi od nejhtife po nejlépe
se §ifici — opaskoveci, jepice, posSvatky, chrostici, a pakomati. Schopnost §ifeni se nicméné
muze liSit 1 v ramci téchto taxocendz (vzacné vs. bézné druhy, stanovistni specialisté vs.
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generalisté) a studie, které by se zabyvaly srovndnim vlivu podminek prostiedi a disperznich
schopnosti napt. u specialisti a generalistil, nejsou téméi k dispozici. Stanovistni specialista
je totiz obvykle velmi tézko definovatelny ve vodnim prostfedi, na druhou stranu slatinisté
jsou unikatni v tom, Ze specialistu miizeme snadno definovat jako druh striktné vazany na tato
stanoviste, neschopny osidlit okolni vodni biotopy. Piedpokladame proto, ze u stanovistnich
specialisttl, stejné jako u pasivné se Sificich druhti a také u druhti béznych, bude vyznamna
prostorova strukturovanost jejich spoleéenstev. Nase hypotézy jsou zaloZeny na tiech predpo-
kladech: (i) specialisté nejsou schopni osidlit okolni vodni biotopy, coz jim ztézuje dosazeni
dalsich vhodnych lokalit, (ii) pasivné se §ifici druhy jsou odkazany na vhodné pfenasece,
a (iii) populace béznych druhi jsou na pramenistich udrzovany neustalou imigraci novych
jedincti z okolni krajiny.

Analyza naSich dat prokazala podstatny rozdil mezi pasivné (opaskovci) a aktivné
(hmyz) se $ificimi skupinami, kdy u vSech skupin hmyzu byl, bez ohledu na jejich rozdilné
disperzni schopnosti, vyznamny pouze vliv podminek prostfedi. Nejsiln€jsi prostorovou
strukturovanost spolecenstev jsme zaznamenali u pasivné se Sificich opaskovcii-specialis-
td, naopak hmyz osidloval vhodné lokality bez vétsiho ohledu na stanovistni specializaci.
Vsechny naSe hypotézy se tak potvrdily, navic prostorové strukturovana spolecenstva byla
prokazana i u generalistli rozdélenych na aktivné a pasivné se Sifici taxony. Na miskach vah
uvazovanych modeli tak hral hlavni roli zpisob Sifeni druhd, aktivni nebo pasivni, nikoli
jejich specializace ¢i vzacnost.

Studie byla financovana grantovym projektem P505/11/0779.

Recent explanations of the processes driving ecological metacommunities aim to integrate
two opposing paradigms: (1) Species exhibit different environmental niches and ecological
communities are consequently structured by habitat features (species sorting paradigm); (2)
Species are environmentally equivalent and ecological communities are therefore determined
by species dispersal abilities (neutral model paradigm). It has been demonstrated that the rela-
tive importance of these two processes differ among different types of metacommunities, but
so far no study has been made of spring fens. Spring fens are unique aquatic habitats, primarily
for their very stable environmental conditions due to the proximity of water seepage. These
habitats are rather rare across most of temperate Europe, usually only cover a small area, and
are very isolated from each other. Springs can be regarded as small islands in the surrounding
terrestrial matrix, and the species composition of particular assemblages can be significantly
affected by the abilities of species to overcome the distances between these islands. Especially
poor dispersers and habitat specialists, whose high representation in assemblages is charac-
teristic for springs, can exhibit significant spatial structuring of assemblages.

In this study, 60 spring fens in the Western Carpathians (range 200 km) were studied and
in total 488 taxa of aquatic invertebrates were found, of which 396 taxa were insects; the most
diverse group were Diptera with 220 taxa of 26 families. The fens studied uniformly covered
the whole length of the main ecological gradient of site conditions of spring fens, the gradient
of mineral richness. This gradient reflects changes in water chemistry (acidic to basic pH and
related concentration of calcium, magnesium and metals, availability of nutrients) and chiefly
affects many groups of organisms inhabiting spring fens, e.g. vegetation, mosses, Testacea,
Ostracoda, Mollusca, Clitellata and also assemblages of Diptera, for which the effect of the
gradient is however closely related to changes in the character of the substratum. The role of
the mineral richness gradient is not of primary importance in all groups of aquatic insects,
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e.g. the occurrence of Ephemeroptera, Plecoptera and Trichoptera species is defined by flow
conditions related to the stability of the water regime at sites (fluctuation of water level,
amount of dissolved oxygen and water temperature).

Five taxocenoses with different dispersal abilities were selected for this study exploring
the influence of environmental conditions and dispersal abilities on spring fen assemblages
— given in descending order from the poorest to the best dispersers: clitellates, mayflies and
stoneflies, caddisflies, and non-biting midges. However, dispersal abilities can differ even
within these taxocenosis (rare vs. common species, specialists vs. generalists) and there is
a lack of studies dealing with the comparison of different influences of environmental con-
ditions and dispersal abilities; e.g. on habitat specialists and generalists. Habitat specialists
are often hard to define in aquatic environments, but on the other hand, specialists inhabiting
spring fens can easily be defined as species strictly confined to this environment, and unable
to colonize surrounding aquatic habitats. We expected important spatial structuring of pas-
sive dispersers, habitat specialists and also common species. Our hypotheses are based on
three assumptions: (i) specialists are unable to colonize surrounding aquatic habitats, which
makes achievement of suitable sites difficult for them, (ii) passive dispersers are dependent
on appropriate vectors, and (iii) populations of common species are maintained by constant
immigration of specimens from the surrounding landscape (i.e. mass effect).

Our results showed a substantial difference between passive (Clitellata) and active (Insect)
dispersers; only environmental factors had a significant effect on all insect assemblages,
regardless of their different dispersal abilities. The strongest spatial structuring was found
for Clitellata specialists, on the other hand insect taxa inhabited suitable sites regardless of
habitat specialisation. Our predictions about spatial structuring were all confirmed; moreover
generalists divided into passive and active dispersers also showed significant spatial patterns.
Dispersal mode (active/passive), not species specialisation or rarity, was the decisive criterion
giving priority to one of the models.

This study was supported by the Czech Science Foundation (P505/11/0779).

Adresa autorli / Authors’ address
Ustav botaniky a zoologie, Ptirodovédecka fakulta, Masarykova univerzita, Kotlarska 2,
611 37 Brno; e-mail: vanda.radkova@gmail.com

Nejlepsi poster / Best poster presentation

Kiidla mam, a¢ nelétam — aneb role kiidel v paFeni §vaba Eublaberus distanti

Flying on the wings of love — the role of wings in mating in a flightless cockroach
Eublaberus distanti

Michael KOTYK & Zuzana VARADINOVA
Ac kiidla a aktivni let pfedstavuji jednu z kli¢ovych evolu¢nich novinek hmyzu, u fady

piedstavitelt riznych skupin jsou kifidla druhotné redukovana. Jednim z nékolika fadu, kde
je ¢asteCna anebo uplna redukce kiidel béznym jevem, jsou $vabi (Blattodea). Roff (1990)
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se domniva, ze tomu tak mize byt dokonce i u vice nez poloviny vSech popsanych druhti
Svabu. Stale vsak zastava otazkou, pro¢ si mnozstvi druhti i pfes zjevnou ztratu schopnosti
aktivniho letu zachovava plné vyvinuta (makropterni) kiidla. Navic pokud je makropterie
zachovana jen u jednoho pohlavi, je tomu tak vzdy u samct. Obvykle se uvazuje o mozné
reprodukéni vyhode vyplyvajici ze ztraty kiidel pro samici — mensi investice do kiidel, vice
energie do potomstva (flight-oogenesis syndrom). Ale co kdyz je otazka ztraty a zachovani
kridel dulezita i pro samce? Jako jedno z moznych vysvétleni tak navrhujeme hypotézu, ze
zachovani kiidel u samcti mize byt dilezité pro uspé$né a veasné spafeni.

Pro své pokusy jsme si zvolili jihoamerického, v obou pohlavich makropterniho, avsak
nelétavého Svaba Eublaberus distanti (Kirby, 1903) (Blaberidae: Blaberinae), ktery provadi
pred pafenim vyrazné zasnubni tance. Samec pii nich nejdfive pumpuje abdomenem s mirné
nadzdvizenymi kiidly a postupné se stavi pfed samici. Nasledné zdviha kiidla do vyse, ¢imz
obnazi celou dorzalni ¢ast abdomenu, na ktery samice vyleze. V této poloze dojde k uchyceni
samicich genitalii falem samce, nasleduje otocka a stabilizace paru v typické ,,end-to-end*
pozici, tedy spojeni partneri konci zadecktl v jedné rovin€ s hlavami smérujicimi od sebe.
Pokusné samce jsme si ihned po poslednim svlékani rozdélili do tfi skupin: makropterni,
brachypterni (s kiidly zastfizenymi na polovinu délky) a apterni (s kompletné odstfizenymi
ktidly). Jednotlivi samci pak byli pfipusténi k receptivni samici a bylo zaznamenano, jestli
a jak rychle se dokazali samci spafit.

Dle naseho pozorovani hraji kiidla samce E. distanti pti zasnubnich tancich dalezitou roli
ve dvou fazich parici sekvence. Nejdfive jsou nutnd pro zastaveni samice na samcove hibet¢
ve spravné poloze, jez umoznuje, aby samec falem dosahl na samici genitalie, a doslo tak ke
spojeni. Nasledné dojde k provedeni otocky a prekryv kiidel obou jedincti napomaha k fixaci
roviny spojeni pii otaceni. Pokud jsou kiidla zkracena ¢i chybi, dojde casto ke spojeni Ci
otoceni pod $patnym uhlem a par se v fadu sekund rozpoji.

I vysledky experimentu jasné ukazuji, Ze zkraceni ¢i absence kiidel jednoznacné snizuje
Sanci samce na spareni. Samici spafilo 91,8 % makropternich samct, oproti pouhym 68,8 %
samcu brachypternich a 58 % samct apternich. U samcti, kterym se spafit zdafilo, zkraceni ¢i
absence kiidel rovnéz signifikantné zvysuje jak mnozstvi netispé$nych pokust o spafent, tedy
pocet vylezii samice na hibet samce nevedoucich ke spojeni, tak délku ¢asu mezi za¢atkem
dvofeni a uspéSnym sparenim. Makropterni samci potiebovali k uspéSnému spafeni v pri-
meéru 2,3 vylezy a 1,3 minuty, oproti 5,4 vyleztim a 5,3 minutdm u samci brachypernich a 4
vyleziim a 3,6 minutam u samcti apternich. Pokud uz samec samici spaii, nema jiz stav kiidel
signifikantni vliv na délku spojeni.
brachypterni a apterni samci, kterym se spafit piece jenom podafilo, by vSak za norméalnich
podminek nemuseli mit vyhradno. V naSem pokusu byl totiz samicim vzdy nabidnut jen jeden
samec, a ty se s nim, nemaje na vybér, museli spokojit. V agregaci mnoha jedinct by ale jaké-
koliv prodlouzeni namluv nebo nepovedeny pokus o spareni, zpusobené zkracenim ¢i absenci
kiidel, mohlo byt pro samcovu reprodukei fatalni, nebot’ by ho rychle nahradil samec jiny.

Zjisténé vysledky tak potvrzuji nasi hypotézu, podle které by samci s redukovanymi kiidly
byli znacné znevyhodnéni pfi pafeni, a samotné redukcei kiidel u §vabii by tedy méla predchazet
jind zavazna udalost, napiiklad zména epigamniho chovani (tanct).

Tato prace vnikla za podpory grantu GAUK 1700-243-253471.
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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 the insect order with one of the highest
occurrences of forms with reduced wings. Roff (1990) states that wing reduction is present
in more than half of all described cockroach species. Still the question remains, why do so
many species retain fully developed (macropterous) wings in spite of having lost the capacity
for active flight? Moreover, in many cases only females lose the wings while males are still
macropterous. It is usually believed that lower investments into wings save more energy for
reproductive gain in females (flight-oogenesis syndrome). However, what if wing maintenance,
even in flightless form, is an important issue for males? Here we propose the hypothesis that
retention of wings in males is essential for their successful and timely mating.

Males and females of the South American macropterous but flightless cockroach Fubla-
berus distanti (Kirby, 1903) (Blaberidae: Blaberinae) were used to conduct experiments. This
species is known to perform an expressive courtship ritual. Once in the vicinity of female, the
male moves the abdomen up and down with the wings slightly raised and positions himself
in front of the female. He then raises the wings higher to expose the whole abdominal dor-
sum. The female climbs on the male’s back and remains in this position for few seconds. In
this position the male’s phallus grasps the female’s genitalia, which leads to rotation of the
female and stabilization of the couple in typical “end-to-end” position. For the experiment,
freshly moulted adult males were divided into three experimental groups: macropterous,
brachypterous (with wings shortened to half length) and apterous (with the wings entirely
cut off). Individual males were introduced to a receptive female and we recorded if and how
quickly they mated with the female.

According to our observations, the wings play a substantial role in two aspects of the court-
ship ritual of E. distanti. Firstly, they are necessary to halt the female on the male’s back in
such position, that the male is able to grasp female’s genitalia with his phallus. Secondly, the
overlap of wings is required to fix the plane of connection during the rotation of the female.
If the wings are shortened or absent the connection is often performed at the wrong angle
and the couple disconnects in few seconds.

Results from the experiment reveal that partial or complete absence of wings decreases the
reproductive success of E. distanti males. While 91.8% of macropterous males successfully
mated, only 68.8% of brachypterous and 58% of apterous males achieved mating. Moreover,
comparing only the males which successfully mated, wing reduction significantly increases
the number of female’s climbs on the male’s abdomen and the total courtship time. Macropte-
rous males needed only 2.3 climbs and on average 1.3 minutes to achieve mating. Contrary
to that, 5.4 climbs and 5.3 minutes in the case of brachypterous males, and 4 climbs and 3.6
minutes in the case of apterous males are needed from the start of courtship to mating. After
successful mating is achieved, wing state does not affect the duration of mating.

Macropterous males are without doubt more successful in mating than brachypterous or
apterous males. Although quite a considerable number of brachypterous and apterous males
finally achieved mating, in our experiment females were exposed to only one male. There-
fore, females did not have other options and accepted what was at hand. In natural conditions
where cockroaches aggregate together, and many males are present at once, any extension of
courtship time or any unsuccessful climbing could lead to the failure of an individual male’s
reproduction success. Any unsuccessful attempt can immediately lead to replacement of the
unsuccessful male by another male.
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To sum it up, cockroach males with reduced wings have markedly reduced reproductive
success compared to macropterous conspecifics. Thus, we suppose that wing reduction in
cockroaches should have been preceded or coupled with another major evolutionary event,
very probably with a change in epigamic behaviour.

The project was supported by grant GAUK 1700-243-253471.

ROFF D. A. 1990: The evolution of flightlessness in insects. Ecological Monographs 60: 389—421.
Adresa autorti / Authors’ address

Katedra zoologie, Ptirodovédecka fakulta, Univerzita Karlova, Vini¢na 7, 128 43 Praha;
e-maily: m.kotyk@seznam.cz, varadinovaz@centrum.sk
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