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Ceny Ceské spoletnosti entomologické, Zoologické dny 2023
Czech Entomological Society Awards, Zoological Days 2023

Po dvouleté prestavce vynucené pandemii nemoci COVID-19, se ve dnech 9.—10. tinora 2023 uskute¢nil v Brné 52.
roénik konference Zoologické dny (http://zoo.ivb.cz), poiddany Ustavem biologie obratlovet AV CR (Brno), Ustavem
botaniky a zoologie Ptirodovédecké fakulty MU (Brno) a Ceskou zoologickou spoleénosti. Zoologické dny jsou nej-
vétsi pravidelnou konferenci se zoologickou tematikou poadanou v Ceské republice a na Slovensku. Navic letos se
konference poprvé konala pod zastitou predsedkyng AV CR prof. Evy Zazimalové. Letos se konference zi&astnilo 485
registrovanych u¢astniki (z toho 194 studenti) a bylo prezentovano 160 prednasek v 24 prednaskovych sekcich a bylo
vystaveno 180 posterti. V ramci propagace entomologie a Ceské spoleénosti entomologické byla rozhodnutim vyboru
CSE jiz podevaté vyhlasena ,,Cena Ceské spolecnosti entomologické pro nejlepsi studentskou piednasku a poster
o hmyzu. Prezentace piihlasené do studentské soutéze (celkem 51 prednasek a 58 postertt) byly hodnoceny panelem
vice neZ 170 hodnotitelt a celkové vysledky soutéze jsou dostupné na strankach konference. Cenu Ceské spolecnosti
entomologické (dotovanou ¢astkou 2000 K¢ + véené ceny) pro nejlepsi studentskou prednasku ziskal Karel Kotoul
z Ustavu botaniky a zoologie Piirodovédecké fakulty Masarykovy univerzity v Brné za pfednasku o tom, jak motyli
unikaji pred netopyry. Cenu Ceské spole¢nosti entomologické pro nejlepsi studentsky poster (1000K& + véené ceny)
ziskala Barbora Zabové z Fakulty Zivotniho prostiedi Ceské zeméd&lské univerzity v Praze za poster o rozdily v délce
zivota mezi pohlavimi u hmyzu. Ob&éma vitéziim gratulujeme a ptipojujeme abstrakty jejich ocenénych prispévki.

After a two-year hiatus caused by the COVID-19 pandemics, the 52nd ‘Zoological Days’ conference (http://zoo.
ivb.cz) took place in Brno on 9-10 February, 2023, 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 the Czech Zoological Society. ‘Zoological Days’ is the largest zoological conference organized in the
Czech Republic and Slovakia. In addition, this year the conference was held for the first time under the auspices of
the president of the Academy of Sciences of the Czech Republic, prof. Eva Zazimalova. 485 registered participants
attended the conference (including 194 students), presenting 160 talks divided into 24 sections, and 118 posters.
To promote the science of entomology and the Czech Entomological Society, the Society, for the seventh time,
awarded prizes for the best entomological student talk and best entomological student poster. The complete results
of the competition (in total 51 registered talks and 58 posters), evaluated by a panel of more than 170 referees, are
available on the conference web page. The Czech Entomological Society Award (2000 CZK plus physical prizes)
for the best student talk, was won by Karel Kotoul from the Institute of Botany and Zoology, Faculty of Science,
Masaryk University, Brno, for a talk on ‘How moths escape bats’. The Czech Entomological Society Award for the
best student poster (1000 CZK plus physical prizes) was won by Barbora Zabova from the Faculty of Environmental
Sciences, Czech University of Life Sciences, Prague, for her study on sex specific lifespan in insects. We congratulate
the winners and present the abstracts of their work here.

Petr KMENT, Néarodni muzeum, Praha
Jak motyli unikaji pied netopyry: interakce mezi predatorem a Kofisti
How moths escape bats: predator—prey interactions
Karel KOTOUL, Adam KONECNY & Toma$ BARTONICKA

Za dobu koevoluce no¢nich motylt s letouny se u nich vyvinula fada adaptaci, které motylim unozuji odo-
lavat predacnimu tlaku letount. Jednou z téchto adaptaci je i tympanalni organ, ktery jim umoznuje zaznamenat
ultrazvukové signaly echolokace utoc¢iciho letouna. Motyli pak na tyto signaly mohou reagovat negativni fonotaxi
nebo dostane-li se letoun do tésné blizkosti i provadénim riznych tinikovych manévri ve formé spiral, padi nebo
prudké zmény sméru (Roeder 1962). Piestoze toto chovani bylo n€kolikrat studovano, doposud existuji informace
o tnikovém chovani pouze nékolika druhti motyla pfi rozdilnych podminkach, a tedy chybi piedstava o variabilité
v tomto chovani mezi riznymi fylogenetickymi skupinami.

187



Cilem nasi studie proto bylo u vybranych zastupcti no¢nich motyla ziskat udaje o jejich unikovych manévrech
pomoci playbackového experimentu ve voliéte. K tomu jsme vyuzili nahravek echolokace od Sesti druhti letount,
které byly kalibrované na vzdalenost jednoho metru. Tyto nahravky zahrnovali jak specializované motyli predatory,
jakymi jsou druhy vrapenec maly Rhinolophus hipposideros (Bechstein, 1800), v. jizni Rhinolophus euryale Blasi-
us, 1853 a netopyr éerny Barbastella barbastellus (Schreber, 1774), ale i druh n. hvizdavy Pipistrellus pipistrellus
(Schreber, 1774), ktery no¢ni motyly prakticky nelovi (Vaughan 1997, Andreas et al. 2023). Zbylymi druhy pak
byly ty, které no¢ni motyly lovi pravidelné, ale nikoliv vyhradné — n. uaty Plecotus auritus (Linnaeus, 1758) a n.
vecerni Eptesicus serotinus (Schreber, 1774) (Vaughan 1997).

Prvnim zajimavym zjisténim bylo, Ze na nahravky letount specializujicich se na lov no¢nich motyli jsme nepo-
zorovali zadné inikové reakce. Jejich echolokaéni signaly jsou tedy pro motyli v disledku vyssich frekvenci nebo
nizké intenzity signalll ¢astecné nebo zcela nezachytitelné. U zbylych nahravek letount byl pomér pozorovanych
tnikovych manévri nasledujici P. auritus > P. pipistrellus > E. serotinus.

U vsech pozorovanych druhii motylti dominovalo klickovani, kdy sledovany jedinec na nahravku reagoval pomoci
prudké zmény sméru nebo 1étanim ze strany na stranu. Zbylé kategorie unikovych manévrt, kdy sledovani jedinci
reagovali pomoci spiral, byly pozorovany v mnohem mensi mife a nejméné reakci spadalo do kategorie pasivniho padu
na zem. Pomér klickovani vii¢i zbylym byl pak mezi tiemi nahravkami netopyrt, na které byly pozorovany reakce,
srovnatelny. Tedy vétSina pozorovanych motyli neprovadéla odlisné tinikové manévry dle pouzité nahravky echolokace.

Motyli z ¢eledi Noctuidae, Notodontidae a Drepanidae reagovali v mnohem mensi mife nez motyli Celedi
Crambidae, Geometridae a Erebidae. Zda se tedy, Ze pouzité nahravky v dané vzdalenosti nebyli pro zminéné ¢eledi
dostatecné intenzivni k vyvolani inikového manévru, coz by mohlo byt zptisobeno pravé i rozdily ve stavbé jejich
tympanalnich organt (ter Hofstede & Ratcliffe 2016). Dalsim vysvétlenim by mohlo byt to, ze nékteré druhy téchto
Celedi nemusi provadét unikové manévry diky jejich vysoké letové rychlosti nebo jinym anti-predaénim strategiim
(Hiigel & Goerlitz 2019).

V zavéru jsme unikové manévry srovnavali s daty z molekularni analyzy trusu netopyrt P. auritus a B. barbastellus.
V jejich potravé dominovali zastupci ¢eledi Noctuidae, u kterych jsme nepozorovali zadné reakce v playbackovém
experimentu, jakymi byly Noctua comes Hiibner, 1813, Agrotis segetum (Denis et Schiffermiiller, 1775) a Xestia
c-nigrum (Linnaeus, 1758). Primérny pomér téchto druhti byl ve vzorcich obou druhii netopyrt srovnatelny, kdezto
reagujici druhy jako pid’alky /daea aversata (Linnaeus, 1758) a Camptogramma bilineata (Linnaeus, 1758) (Geo-
metridae) se vyskytovaly v trusu netopyra P. auritus v niz§im poméru nez u B. barbastellus.

Nase vysledky tedy ukazuji, ze ty druhy, které jsou schopny provadét unikové manévry, se sice v potraveé
specializovanych predatorti vyskytuji, ale druhiim letound, které lovi i jiny typ potravy, nez no¢ni motyli, zfejmé
unikaji efektivnéji.

During their coevolution with bats, moths have developed several adaptations that allow them to reduce predation
pressure from bats. One of those adaptations is the tympanal organ, which allows moths to detect the ultrasonic
echolocation signals of attacking bats. Moths can react to these signals by performing negative phonotaxis or, if
the bat moves into their close proximity, by performing various escape manoeuvres in the form of spirals, dives or
sudden changes of direction (Roeder 1962). Although this behaviour has been studied several times, there is only
sufficient information on the escape manoeuvres of a few species of moths under varying conditions, and thus the
variability in this behaviour between different phylogenetic groups is still unknown.

Therefore, the aim of our study was to collect data about the escape manoeuvres of selected moth specie by
using a playback experiment in an aviary. For this, we used echolocation recordings from six bat species, which
were calibrated at a distance of one meter. These recordings included specialized moth predators, such as the spe-
cies Rhinolophus hipposideros (Bechstein, 1800), Rhinolophus euryale Blasius, 1853 and Barbastella barbastellus
(Schreber, 1774), but also the species Pipistrellus pipistrellus (Schreber, 1774), which hardly ever preys on moths
(Vaughan 1997, Andreas et al. 2023). The remaining species were those that prey on moths regularly, but not exclu-
sively — Plecotus auritus (Linnaeus, 1758) and Eptesicus serotinus (Schreber, 1774) (Vaughan 1997).

The first interesting finding was that we did not observe any escape responses when we used the recordings
of bats that specialize in hunting moths. Therefore, their echolocation signals are at least partially or completely
undetectable by moths due to their higher frequencies or low signal intensity. For the remaining bat recordings, the
ratio of observed escape manoeuvres was as follows: P. auritus > P. pipistrellus > E. serotinus.

For all the observed species of moths, erratic response dominated, where the observed individual reacted to the
recording by performing a sudden change of direction or by flying from side to side (zigzag). The remaining categories
of escape manoeuvres, where the observed individuals reacted using spirals, were observed to a much lesser extent,
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Obr. 1-3. 1 — Kategorizace pozorovanych tinikovych manévri: E — kli¢kovani, FD — pad na zem, LS — dlouha spirala,
SS — kratka spirala; 2 — Campaea margaritaria (Linnaeus, 1767) (Geometridae), druh, ktery reagoval na nahravky
netopyii echolokace manévry v podobé kli¢kovani; 3 — Paracolax tristalis (Fabricius, 1794) (Erebidae), druh, ktery
kromé klickovani na nahravky reagoval i pomoci dlouhych a kratkych spiral.

Fig. 1-3. 1 — Categorization of observed escape manoeuvres: E — erratic response, FD — fall to the ground,
LS — long spiral, SS — short spiral; 2 — Campaea margaritaria (Linnaeus, 1767) (Geometridae), a species that
performed erratic manoeuvres in response to bat echolocation recordings; 3 — Paracolax tristalis (Fabricius,
1794) (Erebidae), a species that, in addition to erratic manoeuvres also performed long and short spirals.

and reactions consisting of passive dives to the ground were exhibited least often. The ratio of erratic response to
other responses was comparable between the three recordings of bats to which reactions were observed. Thus, most
of the observed moths did not perform different escape manoeuvres according to the echolocation recording used.

Moths belonging to the families Noctuidae, Notodontidae and Drepanidae responded to a much lesser extent
than moths from the families Crambidae, Geometridae and Erebidae. Therefore, it seems that our recordings used
at the given distance were not intense enough to trigger an escape manoeuvre in the individuals from the mentioned
families, which could also be caused by differences in the structure of their tympanal organs (ter Hofstede & Ratcliffe
2016). Another explanation could be that some species of these families do not have to perform escape manoeuvres
due to their high flight speed or other anti-predation strategies (Hiigel & Goerlitz 2019).

Finally, we compared the data on escape manoeuvres with the data from molecular analysis of bat faeces of
P, auritus and B. barbastellus. Their diet was dominated by members of the Noctuidae family, for which we did not
observe any reactions in the playback experiment, such as Noctua comes Hiibner, 1813, Agrotis segetum (Denis et
Schiffermiiller, 1775) and Xestia c-nigrum (Linnaeus, 1758). The average ratio of these species was comparable
across the samples of both species of bats, while species that performed evasive manoeuvres such as I/daea aversata
(Linnaeus, 1758) and Camptogramma bilineata (Linnaeus, 1758) (both Geometridae) occurred in the faeces of
P, auritus in lower proportions than in samples from B. barbastellus.

Our results therefore show that moths that are able to perform escape manoeuvres are found in the diet of specialized
predators, but they appear to escape more efficiently from more generalist bat species that also prey on other insects.
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Ustav botaniky a zoologie, Pirodovédecka fakulta, Masarykova univerzita;
e-mail: kotoulk@gmail.com
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Rozdily v délce Zivota mezi pohlavimi: meta-analyza dat publikovanych pro rizné skupiny hmyzu
Sex specific lifespan in insects: a rigorous meta-analysis
Barbora ZABOVADY, Michal KNAPPY & Tiit TEDER'?

Délka zivota je dulezitym parametrem pro vSechny organismy a je pfitom velmi variabilni jak na mezidruhové
urovni (Rogell et al. 2014), tak vnitrodruhoveé — mezi populacemi (Tayeh et al. 2015) ¢i mezi pohlavimi (Griffin et al.
2018). Existuje mnoho studii potvrzujicich rozdilnou délku zivota mezi pohlavimi jednotlivé pro mnoho taxont, ale
univerzalni vysvétleni pro tento fenomén chybi (Bonduriansky et al. 2008). U vétsiny zvifat ziji samicky v praméru
déle, nez samecci (Smith & Warner 1989), pficemz u hmyzu se viceméné predpoklada stejny trend (Fox et al. 2003).
Nicméng, neni tomu tak pro vSechny druhy hmyzu, a i v celé zvifeci fi§i mizeme najit mnoho zajimavych vyjimek
(Oklejewicz & Daan 2002). Vyznamnym duvodem pro rozdily v délce Zivota mezi pohlavimi mohou byt razné
naklady na reprodukeci pro samce a pro samice. U hmyzu se vSak i tyto pohlavné specifické naklady na reprodukci
mohou vyrazné li$it mezi druhy. Jmenovité frekvence pareni, pfitomnost partnera pii pé¢i o potomstvo, nebo zpi-
sob pareni mtize vyvolat pohlavni konflikt a nasledné ovlivnit délku Zivota daného pohlavi (South & Lewis 2011).

Stejné jako u jinych vlastnosti organismi spojenych s jejich zivotni historii, je i délka zivota znacné ovlivnéna
velikosti téla daného organismu. Mnohé¢ studie naznacuji, ze organismy s vétsim télem zaroven i déle ziji (Healy et
al. 2014). Nicméné existuje také velké mnozstvi vyjimek (Zhang et al. 2013). Mnoho sami¢ek hmyzu je vétsich nez
samecci stejného druhu (Teder & Tammaru 2005, Rohner et al. 2018) a castokrat i s del$i primérnou délkou zivota
(Bilde et al. 2009). Piiklady muzeme nalézt napfi¢ hmyzimi fady — blanokiidli (Tang et al. 2015), brouci (Rodrigu-
ez-Gonzalez et al. 2018), dvoukiidli (Jaleel et al. 2018), motyli (Hamilton & Zalucki 1993), poloktidli (Bonte et al.
2012). Nicméné, vezmeme-li v potaz vyrazné rozdily ve velikostech téla uz jen v ramei rodd, nemtzeme na zaklade
dostupnych dat tento trend pfedpokladat u kazdé vétsi samicky (Fox et al. 2003).

Pro potieby této studie jsme sestavili podrobnou databazi z jiz publikovanych dat o délce zivota dospélce hmyzu
(v laboratornich podminkach). Vytvoiena databaze ma velky potencial pro analyzu mnoha dalsich parametrii zivotni
historie druhti. Zde jsme vyuzili data obsahujici informace o délce Zivota pro obé pohlavi za optimalnich podminek
(potrava byla poskytnuta po celou dobu dospélého zivota, probéhlo pafeni, atd.) a provedli jsme viceuroviiovou
se na analyzy na urovni vybranych fada, bylo mozné potvrdit prikazné delsi zivot samicek jen pro dva rady z péti
detailngji studovanych fadu, a to pro blanoktidlé a polokiidlé. U zbylych fadu se délka zivota mezi pohlavimi té-
méf nelisila (brouci, motyli), anebo trend delsiho Zivota samic byl zjevny, ale omezené mnozstvi dat vedlo k jeho
nedostatecné statistické priikaznosti (dvoukiidli).

Dale jsme analyzovali vztah mezi mirou pohlavniho dimorfismu velikosti téla a rozdily v délce Zivota mezi
pohlavimi u hmyzu. Analyzovany vzorek obsahoval 53 udaji o 40 druzich z Sesti fadu (blanokfidli, brouci,
dvouktidli, motyli, poloktidli a rovnokfidli) a 24 ¢eledi. V 50,94 % byly samicky vétsi a zily déle, oproti tomu veétsi
veétsi samicka, ale déle zijici samecek. Piestoze miizeme najit mnoho védeckych publikaci predpokladajicich tento
vztah (vEtsi jedinec zije déle, coz by mélo platit i vnitrodruhové; Healy et al. 2014), v nasi praci nevychazi tento
vztah signifikantné, i kdyz trend pozitivniho vlivu velikosti pohlavi na délku jeho pfezivani byl pozorovan (obr. 5).
Moznym vysvétlenim by byla nedostate¢na mira pohlavniho dimorfismu u zkoumanych druhti. Ovsem provedena
viceuroviiova meta-analyza zkoumajici existenci pohlavniho dimorfismu ve velikosti téla v databazi potvrdila, ze
samicky jsou i v nasem datasetu systematicky vétsim pohlavim.
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Obr. 4. Meta-analyticky vazeny pramér velikosti u¢inku predstavujici rozdily v délkach zivota mezi pohlavimi
v ramci hmyzu a uvniti vybranych fadia. Priméry se pohybuji spise v kladnych hodnotach a naznacuji, ze déle zijici
jsou pievazné samicky. Cisla nad priméry piedstavuji velikost vzorku.

Fig. 4. Meta-analytically weighted mean of effect size representing the differences in adult longevities between
sexes in the class Insecta and some of its orders. The means mainly occur in positive values, implying predominately

longer-living females. Numbers above the means represent the number of data points in samples.

Prace poskytuje zaklad pro dalsi a detailngjsi prizkum Zzivotnich historii hmyzu. Rozsifena databaze muze
do budoucna pomoci objasnit dalsi zékonitosti zivotnich strategii hmyzu a jeho jednotlivych fadu a ¢eledi, pro néz
ucelena analyza faktord ovliviiujicich délku zivota dospélct stale chybi.

Determinants of lifespan (= longevity) are of broad theoretical and applied interest. Intrinsic lifespan shows
high variation among species (Rogell et al. 2014) as well as within species: among populations (Tayeh et al. 2015)
or between sexes (Griffin et al. 2018). Many studies confirm sexual dimorphism in longevity in separate taxa but
without a universal explanation of this phenomenon (Bonduriansky et al. 2008). In most animals, females, on ave-
rage live longer than males (Smith & Warner 1989) and the same trend is presumed for insects (Fox et al. 2003).
Nevertheless, it is not the case for all insect species, and even the whole animal kingdom offers a lot of interesting
exceptions (Oklejewicz & Daan 2002). One of the most significant reasons behind sexual dimorphism in lifespan
can be the different reproduction costs for males and females. In insects, these sex-specific reproduction costs can
differ even among species. To name a few, mating frequency, the presence/absence of a partner during parental care,
or the mating strategy can lead to sexual conflict and affect the longevity of specific sex (South & Lewis 2011).

Like other life history traits, longevity can be highly influenced by the body mass of the given organism. Many
studies argue that organisms with larger body mass also live longer (Healy et al. 2014). However, there are also
many exceptions (Zhang et al. 2013). Insect females are often larger than males of the same species (Rohner et al.
2018), often with more extended average longevity (Bilde et al. 2009). Examples can be found across the insect
orders — Hymenoptera (Tang et al. 2015), Coleoptera (Rodriguez-Gonzalez et al. 2018), Diptera (Jaleel et al. 2018),
Lepidoptera (Hamilton & Zalucki 1993), Hemiptera (Bonte et al. 2012). Nevertheless, if we look at the vast diffe-
rences of body mass only among species, we cannot expect such a trend in every larger female (Fox et al. 2003).
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In the presented study, we focused on sex differences in adult lifespan in insects, i) synthesising patterns across
major insect orders, and ii) asking to which extent are observed sex differences in adult lifespan driven by sex diffe-
rences in body size (sexual size dimorphism). We conducted a meta-analysis focused on patterns and determinants
of sex differences in longevity. For this purpose, we collated a detailed database of published sex-specific data on
insect longevity. The created database has great potential to be used for many more analyses of life history traits in
the insects. In general, females had a significantly longer adult lifespan (Fig. 4). When focusing on specific orders,
this trend was confirmed for two orders out of five for which sufficient amount of data was available — Hemiptera
and Hymenoptera. In other orders, the sexes showed no apparent differences in lifespan (Coleoptera, Lepidoptera),
or there was at least a tendency for a longer female lifespan but without statistical significance (Diptera).

The second part of our work investigated the relationship between sexual size dimorphism and sexual differences
in longevity. The analysed sample had 53 data points with 40 different species from six orders (Hymenoptera,
Coleoptera, Diptera, Lepidoptera, Hemiptera and Orthoptera) and 24 families. In 50.94%, females had larger
body mass and more extended longevity than males, with only two cases (3.77%) of greater body mass with
longer longevity. The second most common data in 21 cases (39.62%) was a larger female but longer-living male.
While we can find many publications predicting this association (larger-bodied individuals live longer, which
could also be expected at the intraspecific level; Healy et al. 2014), this relationship was only marginally signi-
ficant (Fig. 5) — sex differences in longevity tended to increase with increasing sexual size dimorphism. A larger
body size typically resulted in a prolonged adult lifespan. A possible explanation is that there was a low rate of
sexual dimorphism in the analysed species. However, our analysis confirmed that inside our dataset, females are
systematically the larger sex.

Our study offers a solid base for further and more detailed research of life histories in the insects. An extended
database could, in the future, help with clarifying other patterns concerning the life histories of insects and its
specific orders and families, since such a complete analysis of factors influencing the longevity of insect adults is
absent and strongly needed.
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Pohlavni dimorfismus ve velikosti téla/Sexual size dimorphism

Obr. 5. Vztah mezi pohlavnim dimorfismem ve velikosti téla a rozdily v délce zivota mezi pohlavimi u hmyzu.
Fig. 5. Relationship between sex specific body size and sexual dimorphism in longevity in insects.
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