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Ceny Ceské spole¢nosti entomologické, Zoologické dny 2020
Czech Entomological Society Awards, Zoological Days 2020

Letosni ro¢nik konference Zoologické dny se uskuteénil ve dnech 6.—7. inora 2020
v Olomouci (http://zoo.ivb.cz). Konferenci letos spolupotadali Katedra ekologie a Zivotniho
prostiedi Piirodovédecké fakulty Univerzity Palackého (Olomouc), Ustav biologie obratlovet
AV CR (Brno) a Ceska zoologicka spole¢nost. Zoologické dny jsou nejvétsi pravidelnou
konferenci se zoologickou tematikou pofadanou v Ceské republice a na Slovensku. Leto-
niho ro¢niku se zucastnilo 465 registrovanych ucastniktl (zhruba polovina z nich studenti),
odeznélo 130 piednasek ve 21 prednaskovych sekcich a bylo vystaveno 133 postertl. Ceska
spole¢nost entomologicka letos jiz poosmé vyhlasila ,,Cenu Ceské spole¢nosti entomolo-
gické™ pro nejlepsi studentskou prednasku a poster o hmyzu. Studentské prezentace byly
hodnoceny panelem hodnotiteli a celkové vysledky soutéze jsou dostupné na strankach
konference. Cenu Ceské spole¢nosti entomologické pro nejlepsi studentskou prednasku
(dotovanou castkou 5000K¢) ziskala Klara Dankova z Piirodovédecké fakulty Univerzity
Karlovy v Praze za pifednasku na téma mimeze a termoregulace u pestienkovitych (Diptera:
Syrphidae). Cenu Ceské spoleénosti entomologické pro nejlepsi studentsky poster (dotovanou
¢astkou 3000 K¢) ziskala Michaela Drgova z Prirodovédecké fakulty Ostravské univerzity
za prezentaci vysledkl studia ¢lenovel zijicich v mechu. Obéma vitézkam gratulujeme
a piipojujeme abstrakty jejich ocenénych prispévkii. Ceska spole¢nost entomologické dékuje
Dr. Igorovi Malenovskému (Pfirodovédecka fakulta, Masarykova Univerzita, Brno), ktery
se ujal predani cen jménem CSE.

The 2020 ‘Zoological Days’ conference (http://zoo.ivb.cz) took place in Olomouc on 67"
February 2020, organized by the Department of Ecology and Environmental Sciences, Fa-
culty of Science, Palacky University (Brno), Institute of Vertebrate Biology of the Academy
of Sciences of the Czech Republic (Brno) and Czech Zoological Society. ‘Zoological Days’
is the largest zoological conference organized in the Czech Republic and Slovakia. In total,
465 registered participants (about half of them students) attended the conference, presenting
130 talks divided into 21 sections, and 133 posters. For the eighth time, the Czech Entomo-
logical Society awarded prizes for the best entomological student talk and best entomological
student poster. The complete results of the competition, evaluated by a panel of referees, are
available on the conference web page. The Czech Entomological Society Award (of 5000
CZK) for the best student talk was won by Klara Dankova (Faculty of Science, Charles Uni-
versity, Prague) for a talk about the mimicry and thermoregulation in hover flies (Diptera:
Syrphidae). The Czech Entomological Society Award (of 3000 CZK) for the best student
poster was won by Michaela Drgova of the Faculty of Science, University of Ostrava, for
a study of moss living arthropods. We congratulate the winners and present the abstracts of
their work here. The Czech Entomological Society thanks Dr. Igor Malenovsky (Faculty of
Science, Masarykova University, Brno) who presented the awards in the name of the society.

Petr KMENT, Narodni muzeum, Praha
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Nejlepsi pirednaska / Best oral presentation

Mimeze versus termoregulace: Experimentalni studie u pestifenkovitych
(Diptera: Syrphidae)

Mimicry versus thermoregulation: An experimental study in hoverflies
(Diptera: Syrphidae)

Klara DANKOVA, Antonin HLAVACEK, Luka$ JANOSIK, Jiti HADRAVA
& Karin NORDSTROM

Batesovska mimeze, napodobovani nebezpe¢ného modelu neskodnym mimetikem, snizuje
riziko predace svého nositele (Bates 1862). Piekvapivée se v§ak podstatna ¢ast mimetikti své-
mu modelu pfili§ nepodoba (Edmunds 2000). Tomuto jevu fikame nepiesna mimeze a jeho
udrzovani v evoluci je ponékud neintuitivni, nebot’ ptisobenim predacniho tlaku by mélo
dochazet k neustalému zpiesiiovani podobnosti s modelem. Mezi nepiesné mimetiky spada
fada zastupct pestienkovitych (Diptera: Syrphidae), extrémné rozmanité ¢eledi dvoukiidlého
hmyzu, ktera napodobuje zahadlové blanoktidlé (Hymenoptera: Aculeata). Udrzovani nepiesné
mimeze se u pestfenck snazila vysvétlit cela fada hypotéz (shrnuto napt. v Edmunds 2000,
Gilbert 2005). Tyto hypotézy se vSak obvykle opiraji predevsim o teoretické modely a nebyly
vétSinou experimentalné ovéieny. Jednim z favorizovanych vysvétleni udrzovani neptesné
mimeze je u pestienek tzv. trade-off hypotéza, ktera tvrdi, Ze nepfesnd mimeze je udrzovana
dvéma protichiidnymi selek¢nimi tlaky, kdy proti tlaku ke zptesiiovani podobnosti s modelem
pusobi tlak na efektivni termoregulaci (Taylor et al. 2016). Dle této hypotézy mivaji neptesni
mimetici tmavsi zbarveni, které jim mize napomahat k lepsi termoregulaci, ale souc¢asné
snizuje jejich podobnost s modelem. Platnosti této hypotézy nasvédcuje také fakt, ze nekteré
druhy nepfesnych mimetiki (naptiklad Eristalis arbustorum (Linnaeus, 1758)) vykazuji tzv.
termalni melanismus, tedy zménu zbarveni v zavislosti na teploté prostedi pfi vyvoji, cozZ
jim mize rovnéz umoznovat efektivnéjsi termoregulaci (Ottenheim et al. 1995).

Cilem nasi studie bylo: a) otestovat trade-off hypotézu na Sirokém druhovém spektru pes-
ttenek, b) zjistit vztah mezi vyvojovou teplotou, zbarvenim a aktivitou u pfesného mimetika,
pestienky Eristalis tenax (Linnaeus, 1758).

Prekvapiveé jsme nenalezli zadny vztah mezi termoregulacnimi schopnostmi a presnosti
mimeze. Termoregulace vSak byla vyrazné pohlavné dimorfni. Zatimco samice vykazovaly
nizsi a neptili§ variabilni rozdil teploty téla oproti teploté okoli, u samcti byl tento rozdil
vyssi a siln€ ovlivnény vykonavanou aktivitou (letici > sedici) i napodobovanym modelem
(mimetici ¢melaka > mimetici véely medonosné > mimetici vos, vosikd, sr$ni a nomad >
mimetici drobnych tmavych vcel).

Nizsi teplota pfi vyvoji presného mimetika Eristalis tenax pozitivné ovliviiovala jeho
schopnost zlstat aktivni v nizkych teplotach. Za timto jevem patrné stoji behavioralni ¢i
fyziologické mechanismy, ale nikoliv termalni melanismus, nebot’ zbarveni se u E. fenax
s teplotou vyrazné€ji neméni (v souladu se starsi studii Heal 1989).

Na zéklad¢ nasich vysledki usuzujeme, ze ptivodni varianta trade-off mezi prfesnou mi-
mezi a efektivni termoregulaci nejspiS neni postacujicim vysvétlenim udrzovani nepresné
mimeze u pestfenkovitych. V nasi studii jsme se nicméné blize zaméfili jen na jeden z pa-
rametra urcujicich efektivitu termoregulace (rozdil teploty téla a okoli), a pro komplexnéjsi
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Obr. 1. Samec pestienky Eristalis tenax (Linnaeus, 1758) na kvétu Certkusu luéniho Succisa pratensis. Fotografie:
Lukas Janosik.
Fig 1. Male drone fly Eristalis tenax (Linnaeus, 1758) on devil’s bit scabious Succisa pratensis. Phototograph:
Lukas Janosik.

obrazek by tak bylo vhodné studovat i jiné parametry termoregulace. Pfinosné by mohlo
byt mj. studium termalniho melanismu na Sirokém druhovém spektru pestienek, nebot” se
domnivame, ze termalni melanismus mutze byt adaptaci vyskytujici se pouze u nepiesnych
mimetikd, zatimco u pfesnych mimetikt by mohl byt nahrazen jinym (napf. fyziologickym
¢i behavioralnim) termoregulacnim mechanismem, ktery neinterferuje se zbarvenim (jak
naznacuji nase vysledky u E. fenax). Nase data také ukazala, ze pfi studiu trade-off hypotézy
bychom nem¢éli opomijet vliv pohlavniho vybéru. Nami pozorované rozdily mezi pohlavimi
s lepSimi termoregula¢nimi schopnostmi (Gilbert 1984). Usuzujeme tedy, Ze trade-off hypotézu
bychom neméli zcela zamitnout, nicméné klicovou roli nejspise hraje vice selekénich tlakd,
nez bylo pivodné predpokladano.

Tento projekt byl podpofen Nada¢nim fondem Prirodoveédecké fakulty Univerzity Karlovy
a Fondem mobility Univerzity Karlovy (FM/c/2018-1-073).

Batesian mimicry, the imitation of a noxious model by a harmless mimic, decreases

predation risk of the mimetic species (Bates 1862). Even though mimics are supposed to
be selected for close resemblance to their models, a significant number of mimics resemble
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their models rather imperfectly (Edmunds 2000). Imperfect mimicry is common within ho-
verflies (Diptera: Syrphidae), an extremely diverse dipteran family that resembles aculeate
hymenopterans (Hymenoptera: Aculeata). Many hypotheses have been proposed so far to
explain maintenance of imperfect mimicry in hoverflies (reviewed in Edmunds 2000, Gil-
bert 2005). Nevertheless, the majority of these were based on theoretical models and has
not been supported by experimental evidence yet. One of the most favoured explanations,
the trade-off hypothesis, suggests that imperfect mimicry in hoverflies might be maintained
by an opposite selection pressure on efficient thermoregulation (Taylor et al. 2016). Indeed,
imperfect mimics tend to be darker, which should enhance their thermoregulation ability but
decrease their mimetic accuracy (Taylor et al. 2016). In addition, some species of imperfect
mimics (such as Eristalis arbustorum (Linnaeus, 1758)) express “thermal melanism”, a colour
change in response to developmental temperature, which might further contribute to efficient
thermoregulation (Ottenheim et al. 1995).

To investigate this further we aimed to a) test the trade-off hypothesis on a wide species
spectrum of hoverflies, b) examine the relationship between developmental temperature,
activity and coloration in the perfect mimic Eristalis tenax (Linnaeus, 1758).

Surprisingly, our data suggest that mimicry accuracy does not influence thermoregulation
efficiency (measured as temperature excess) in hoverflies. However, we found that thermo-
regulation is sexually dimorphic. Temperature excess of males was higher and was strongly
influenced by activity (flying > sitting) and resembled model (mimics of bumblebees > mimics
of honeybees > mimics of wasp-like hymenopterans > mimics of small dark bees), whereas
females showed lower and less variable temperature excess.

For the perfect mimic Eristalis tenax, our results showed that lower developmental tem-
perature positively affected activity in colder conditions. This effect might be accomplished
through either behavioural or physiological mechanisms, but likely not by thermal melanism,
as the developmental temperature had rather minor effect on coloration (both in our results
and a previous study, Heal 1989).

Based on our results, we could not conclude that the trade-off hypothesis in its original
version provides sufficient explanation of maintenance of imperfect mimicry in hoverflies.
However, we studied only one parameter of thermoregulation efficiency (temperature excess),
and a closer inspection of other parameters (including reactions to developmental tempera-
ture) on a wide species spectrum might bring more light to the issue. For instance, thermal
melanism might occur just in imperfect mimics but be replaced by mechanisms that do not
interfere with coloration in perfect mimics (as we observed in E. tenax). Most importantly,
sexual selection should be also taken into account, as the detected intersexual differences were
striking, and were likely caused by sexual selection for efficient thermoregulation in lekking
males (Gilbert 1984). We conclude that the trade-off hypothesis should not be ruled out as
a candidate for explaining maintenance of imperfect mimicry of hoverflies, but the probable
explanation consists of more components than previously thought.

This work was supported by Foundation of the Faculty of Science, Charles University,
and Mobility fund of the Charles University (FM/c/2018-1-073).

Adresa autoru / Authors’ address:

Katedra zoologie, Ptirodovédecka fakulta, Univerzita Karlova;
e-mail: klara.dankova@atlas.cz
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Nejlepsi poster / Best poster presentation
Odhady realné denzity ¢lenovci v meSich
Estimates of the real density of arthropods in mosses

Michaela DRGOVA, Petr PYSZKO, Vitézslav PLASEK & Pavel DROZD

Mechorosty poskytuji idealni prostiedi pro Zivot a rozmnozovani Siroké skale tzv. bryobi-
ontnich ¢lenovci. Ti zde nachazeji stabilni teplotu a vlhkost, ¢i ochranu proti vétru, predatorim
a disturbancim (Gerson 1969, Brusven et al. 1990, Glime 2001). Kromé toho jsou mechorosty
zdrojem potravy pro malou, avSak pozoruhodnou gildu bryofagniho hmyzu. Ac¢koli mecho-
rosty pfedc¢i abundanci i diverzitou navazanych bezobratlych jiné epigeické mikrohabitaty
a zejména mechové patro lesti je oznacovano jako zdroj unikatnich a ¢asto nepopsanych
druhti ¢i dokonce celedi zivocicht (Glime 2017), o vyznamu jednotlivych mechorosti pro
bryobionty a bryofagy mnoho nevime. Dle nékterych autorti 1ze mnozstvi ¢lenovct v mesich
vyhodnotit velmi obtizné, jelikoz se nezkreslené odhady denzity nedaji provést zadnou stan-
dardni metodou sbéru, véetné prosivani (Glime 2017). Také odhady hostitelské preference
bryofagt byvaji proto téméf vyhradné zalozeny na pozorovani jedinct na konkrétnich druzich
mecht. Jedinym zpasobem, jak ziskat reprezentativni pfedstavu o denzité bezobratlych, je
probirka mechorostt, ac¢koli je asto ozna¢ovana za ,,Spinavou praci® (Nageleisen & Bouget
2009). Nasim cilem bylo pomoci této metody zjistit, zda existuji mezi mechorosty rozdily
v odhadu denzity bryobiontnich ¢lenovcl a denzity modelové skupiny bryofagniho hmyzu,
broukt celedi vyklenulcoviti (Byrrhidae).

Na 40 lokalitach jsme namatkove odebrali celkové 600 kvadrati o velikosti 0,25 m?. Tyto
vzorky jsme dikladné manualné rozebrali, urcili pfitomné mechorosty a zastupce celedi
Byrrhidae, a do tada zaradili ostatni ¢lenovce. Kromé toho jsme vzorky v nasledujicich
tydnech opakované kontrolovali, abychom zapocetli ptehlédnuté a také noveé vylihnuté ¢i
vykuklené jedince.

Celkem jsme ziskali 6789 vzorkt ¢lenovct ze 60 druhtt mechorostt (58 druhtt mechd, dva
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druhy jatrovek). Pro analyzy jsme pouzili udaje ziskané pro 16 nejcastéjsich mechii (s celkovou
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Obr. 2. Lokality sbéru kvadratii mecht a na n€ vazanych bryobiontnich a bryofagnich bezobratlych v Moravskoslezském
a Zlinském kraji.

Fig. 2. Sampling localities of moss quadrats and associated invertebrate bryobionts and bryophages in the Moravi-
an-Silesian and the Zlin Region of the Czech Republic.

plochou > 1 m? a vyskytem v > 10 kvadratech). V téchto nejhojnéjsich druzich zabirajicich
90 % zkoumané plochy jsme nalezli 89 % ¢lenovct a 96 % brouki ¢eledi Byrrhidae. Mechy se
denzitou bryobiontnich ¢lenovcl vyznamné lisily (P < 0,001). Nejpreferovanéjsim byl mech
ktivonozka vehnuta (Campylopus introflexus (Hedw.) Brid.), invazni druh ptivodem z jizni
polokoule (Hassel & Soderstrom 2005). Podle denzity bryobiontnich ¢lenoveti jsme mechy pro
dalsi analyzy setadili. Zjistili jsme, Ze bryofagni brouci ¢eledi Byrrhidae dosahuji nejvétsich
denzit v mesich se stfednimi denzitami ¢lenovct (P < 0,001). Vyjimkou je mech paprutka
nici (Pohlia nutans (Hedw.) Lindb.), ktery je velmi oblibeny obéma skupinami, patrn¢ diky
svym malo vétvenym lodyzkam poskytujicim dostatek prostoru. Déle jsme zkoumali proporci
¢lenovctl nalezenych az pii druhé probirce mechid. Tu mizeme chépat jako miru vhodnosti
mechu jakoZzto tkrytu pfed predatory (¢im vyssi proporce tim nesnadnéjsi bylo nalezeni jedincti
v prvnim vybéru), ale také miru jeho vyuzivani k vyvoji juvenilnich stadii (¢im vyssi proporce
tim vEtsi vykuklovani a lihnuti jedincti mezi vybéry). Tato proporce rostla s denzitou ¢lenovet
v daném mechu (P = 0,004). Brouci ¢eledi Byrrhidae rodd Byrrhus Linnaeus, 1767, Cytilus
Erichson, 1847 a Simplocaria Stephens, 1829 se lisili preferovanymi mechorosty (P =0,001).
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Obr. 3. Odhad denzity (primér + stiedni chyba priméru) bryobiontnich ¢lenovci (pocet zaznami = 612) u 16 nej-

hojnéjsich rod mecht.
Fig. 3. Density estimates (mean =+ standard error) of bryobionts (number of records = 612) on the 16 most abundant
moss genera.

Rod Cytilus vykazoval ¢ast&jsi vyskyt v jatrovkach. Protoze se jedna o pomérné hojné brouky
(na celed’ Byrrhidae), maji zfejmé i Sirsi potravni niku nez ostatni zastupci Celedi. Brouci
coz by odpovidalo vétsi velikosti téla a kusadel u brouki tohoto rodu.

Vysledky prinaseji exaktnéjsi nahled na habitatové preference bryobiontnich ¢lenovcl
a bryofagniho hmyzu. Ukazuji, Ze jejich denzity mohou byt v neékterych mesich pomérné
vysoké, zaroven také ukazuyji, ze se jednotlivé druhy mechi svou vhodnosti znac¢né lisi. Protoze
se zménou klimatu se méni zastoupeni jednotlivych mechorostii v prostiedi, véetné expanze
né¢kterych (zvlaste oceanickych) druhdi, mohou mit tyto zmény zasadni dopad na spolecenstva

409



bezobratlych naptiklad v nasich lesich, kde mechové patro pokryva vyznamnou ¢ast pady.
Nastesti se ukazuje, ze invazni druh kfivonozka vehnutd, mtze vytvaret pro bryobiontni
bezobratlé vhodny mikrohabitat.

Vyzkum byl podpoten projektem CSOP Biodiverzita 2017 ¢. 121749.

Bryophytes provide an ideal environment for living and reproduction for a wide range
of arthropods called bryobionts. They find in bryophytes stable temperature and humidity,
or protection against wind, predators and disturbances (Gerson 1969, Brusven et al. 1990,
Glime 2001). In addition, bryophytes are a food source for a small but remarkable guild of
bryophagous insects. Although bryophytes exceed other epigeic microhabitats in the abun-
dance and diversity of their associated invertebrates, and in particular the forest moss floor
is recognised as a source of unique and often undescribed species or even families (Glime
2017), we do not know much about the significance of individual bryophytes for bryobionts
and bryophages. According to some authors, the number of arthropods in mosses can be
very difficult to evaluate, since unbiased density estimates cannot be made by any standard
sampling method, including sieving (Glime 2017). Estimates of bryophage host preference
are therefore also almost exclusively based on observation of individuals on specific moss
species. Manual inspection is the only way to get a representative estimate of invertebrate
density, although it is often referred to as “dirty work™ (Nageleisen & Bouget 2009). Our
aim was to find, using this approach, whether there are differences between bryophytes in
the estimated density of bryobionts and the density of a model group of bryophagous insects,
the pill beetles (Byrrhidae).

A total of 600 0.25 m? quadrats of mosses were taken at random at 40 localities. These
samples were carefully manually inspected, the bryophytes and beetles from the family
Byrrhidae were identified, and other arthropods were sorted to orders. In addition, we
repeatedly checked the samples over the next weeks to include overlooked and emerging
individuals.

We obtained a total of 6789 arthropods from 60 species of bryophytes (58 species of mosses,
two species of liverworts). In the analyses, we used data for the 16 most frequent mosses
(with a total area > 1 m? and occurrence in > 10 quadrats). In these moss species covering
90% of the surveyed moss area, we found 89% of arthropods and 96% of pill beetles. Mosses
differed significantly in the density of bryobionts (P <0.001). Campylopus introflexus (Hedw.)
Brid., an invasive species native to the southern hemisphere (Hassel & Soderstrom 2005)
was the preferred moss species. Based on the density of bryobionts, we ranked the mosses
for further analysis. We found that the pill beetles reach their highest densities in mosses
with only moderate arthropod densities (P < 0.001). Pohlia nutans (Hedw.) Lindb., a moss
strongly preferred by both pill beetles and other arthropods, was an exception, probably due
to its little-branched stems providing sufficient space. We also examined the proportions of
arthropods found only during the second moss inspection. This proportion can be understood
as a measure of moss suitability as a shelter from predators (the higher the proportion, the
more difficult it was to find individuals during the first inspection) but also the rate of its
use for juvenile stages development (the higher the proportion, the greater emergence and
hatching between inspections). This proportion increases with the arthropod density in the
moss (P = 0.004). The pill beetles of the genera Byrrhus Linnaeus, 1767, Cytilus Erichson,
1847 and Simplocaria Stephens, 1829 differed in preferred bryophytes (P = 0.001). Beetles
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from the genus Cytilus showed more frequent occurrence in liverworts. Because beetles
from this genus are quite abundant (for members of the family Byrrhidae), they probably
have a wider diet range than other representatives of the family. Beetles of the genus Byrrhus
show a preference for bryophytes with a more complex structure and harder phylloids, which
would correspond to their larger body and mandible size.

The results provide a more accurate view of the habitat preferences of bryobionts and bryo-
phagous insects. They show that arthropod densities can be relatively high in some mosses,
but also show that the individual moss species differ greatly in their suitability. As climate
change alter the cover of individual bryophytes in the environment, including the expansion
of certain (especially oceanic) species, these changes can have a major impact on invertebrate
communities, for example in temperate forests, where moss floors cover a significant part of
the soil. Fortunately, it appears that the invasive moss species Campylopus introflexus can
provide suitable microhabitat for bryobionts.

The research was supported by the project CSOP Biodiverzita 2017 No. 121749.

Adresa autorti / Authors’ address:
Katedra biologie a ekologie, PfF OU, Ostravska univerzita, Chittussiho 10, 710 00 Ostrava, CR;
e-mail: misadrgova@gmail.com
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