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Ceny Ceské spole¢nosti entomologické, Zoologické dny 2016
Czech Entomological Society Awards, Zoological Days 2016

Letosni roénik konference Zoologické dny se uskuteénil ve dnech 11.~12.inora 2016 v Ces-
kych Budgjovicich (http://zoo.ivb.cz). O potadatelstvi konference se podelili Katedra zoologie
Piirodovédecké fakulty Jihoeské univerzity (Ceské Budgjovice), Ustav biologie obratlovet AV
CR (Brno), Ceska zoologicka spolecnost, a Biologické centrum AV CR, v.vi. (Ceské Budgjovi-
ce). Zoologické dny jsou nejvétsi pravidelnou konferenci se zoologickou tematikou pofadanou
v Ceské republice a na Slovensku. Konference se letos zi¢astnilo 504 registrovanych Gi¢astnikt
(ztoho 287 studenttt), odeznélo 140 prednasek ve 21 prednaskovych sekeich a bylo vystaveno 162
postert. Ceska spole¢nost entomologicka letos jiz poétvrté vyhlésila ,,Cenu Ceské spoleénosti
entomologické™ pro nejlepsi studentskou prednasku a poster o hmyzu. Studentské prezentace
(57 prednasek a 69 posterti) byly hodnoceny panelem cca 140 hodnotitelti a celkové vysledky
sout&ze jsou dostupné na strankach konference. Cenu Ceské spole¢nosti entomologické pro nej-
lepsi studentskou piednasku (dotovanou ¢astkou 5000 K¢) ziskal Martin Volf z Ptirodovédecké
fakulty Jiho¢eské univerzity v Ceskych Bud&jovicich za piednasku na téma vztahu piibuznosti
hostitelskych rostlin a strukturou potravnich siti mezi rostlinami a herbivornim hmyzem. Cenu
Ceské spoleénosti entomologické pro nejlepsi studentsky poster (dotovanou &astkou 3000 K¢)
ziskal David Stella z Pfirodovédecké fakulty Univerzity Karlovy v Praze za prezentaci vysled-
ki o vyuziti ultrafialové fotografie v ekologii, taxonomii a evolu¢ni biologii motylti. Obéma
vitézim gratulujeme a pripojujeme abstrakty jejich ocenénych ptispévk.

The 2016 “Zoological Days’ conference (http://z00.ivb.cz) took place in Ceské Budé&jovice
on 11-12th February, organized by the Department of Zoology, Faculty of Science, Univer-
sity of South Bohemia (Ceské Budgjovice), Institute of Vertebrate Biology of the Academy
of Sciences of the Czech Republic (Brno), Czech Zoological Society, and Biology Center,
Czech Academy of Sciences (Ceské Budgjovice). ‘Zoological Days’ is the largest zoological
conference organized in the Czech Republic and Slovakia. In total, 504 registered participants
attended the conference (including 287 students), presenting 140 talks divided into 21 sections
and 162 posters. For the fourth time 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 (57 talks and 69 posters), evaluated by a panel
of ca. 140 referees, are available on the conference web page. The Czech Entomological
Society Award (of 5000 CZK) for the best student talk was won by Martin Volf (Faculty of
Science, University of South Bohemia, Ceské Bud&jovice) for a talk about the relationships
of host-plant phylogenetic diversity and insect-plant food web structure. The Czech Entomo-
logical Society Award (of 3000 CZK) for the best student poster was won by David Stella of
the Faculty of Science, Charles University, Prague, for his study of the applications of UV
photography in ecology, taxonomy and evolutionary biology of butterflies. We congratulate
the winners and present the abstracts of their work here.

Petr Kment
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Nejlepsi pirednaska / Best oral presentation

Piibuznost hostitelskych rostlin urcuje strukturu potravnich siti mezi rostlinami
a herbivornim hmyzem

Host-plant phylogenetic diversity drives insect-plant food web structure

Martin VOLF (1, 2), Petr PYSZKO (3), Tomokazu ABE(4), Martin LIBRA (1, 2),
Nela KOTASKOVA (3), Rajesh KUMAR (5), Martin SIGUT (3), Ondiej KAMAN (1),
Phillip BUTTERILL (1), Jan SIPOS (3), Haruka ABE (6), Hiroaki FUKUSHIMA (6),
Pavel DROZD (3), Naoto KAMATA (4), Masashi MURAKAMI (6)

& Vojtéch NOVOTNY (1, 2)

Soucasné odhady poc¢tu druhtt hmyzu se pohybuji v fadu nékolika miliond. Konzervativni
odhady pocitaji s pfiblizné 6 miliony popsanych i nepopsanych druhti ¢lenovcl, mezi kterymi
zaujima Celni postaveni herbivorni, neboli bylozravy, hmyz. Linie herbivorniho hmyzu jsou
¢asto druhové vyrazné bohatsi nez jejich dravi a jinak se zivici ptibuzni. Za obrovskou roz-
manitost vdéci herbivorni hmyz zejména koevoluci s rostlinami a dlouhé¢ historii vzajemnych
interakci se svymi hostiteli. Béhem tohoto procesu se herbivoti postupné specializovali, coZ
vedlo ke vzniku novych druht a celkové diverzifikaci hmyzu. Mista s vysokou diverzitou
rostlin, jako tfeba tropicky destny les, proto hosti i nejbohatsi spolecenstva herbivorniho
hmyzu. Nékteré teorie predpokladaji, ze k vysoké diverzité hmyzu v takovychto podminkach
prispivaijeho vysoka specializace na nékolik malo hostitelt v prostredi s vysokou diverzitou
zivnych rostlin a jejich vyvojovych linii.

V této studii jsme provedli sbéry spolecenstev herbivorniho hmyzu na tfech plochach
o rozloze 0.1 hektaru v lesich mirného pasu s riiznou diverzitou hostitelskych rostlin. Sbéry
probéhly v Japonsku a Ceské republice. Drtiva vétsina hmyzu se v lesnich biotopech vysky-
tuje v korunovém patie. Ke sbéru hmyzu jsme proto vyuzili korunovy jetab, vysokozdviznou
ploSinu, pfipadné jsme provedli sbér z korun pokacenych stromid. Zaméfili jsme se prede-
v§im na tfi skupiny herbivort — listy okusujici larvy, clenovce tvofici halky a hmyz minujici
v listech a prostfednictvim potravnich siti jsme rekonstruovali vztahy s jejich hostiteli. Poté
jsme analyzovali vliv fylogeneze (ptibuznosti) hostitelskych rostlin na strukturu potravnich
siti mezi hmyzem a rostlinami. Na zaklad¢ nékolika lokusit DNA (ITS, matK, trnL-trnF
a rbcL) jsme rekonstruovali ¢asové kalibrovanou fylogenzi hostiteld, zachycujici pfibuzen-
ské vztahy mezi rostlinami na jednotlivych plochach. Ukézalo se, ze ¢lenovci tvorici halky
a hmyz minujici v listech byli v podstaté vyhradné monofagni a ani velmi pfibuzné druhy
rostlin nesdilely témét zadné druhy téchto herbivort. Jejich diverzita tak byla korelovana
predevsim s poctem druhi hostitelskych rostlin. Oproti tomu druhy herbivort patficich mezi
listy okusujici larvy vykazovaly pomérné vysokou miru polyfagie a ve vétSin€ piipada se
zivily nékolika druhy hostitelti. Jejich vybér hostitelti byl ovlivnén fylogenezi hostitelskych
rostlin a jejich pfibuzenskymi vztahy. Provedli jsme proto nékolik analyz abychom zjistili,
jaky konkrétni vyznam ma fylogeneze hostitelskych rostlin pro utvafeni potravnich siti
mezi listy okusujicimi larvami a jejich hostiteli. V prvni analyze jsme analyzovali potrav-
ni sité pro datové soubory, v nichz byly tdaje o spole¢enstvech hmyzu pro nékteré druhy
hostitelskych rostlin spojené. V ramci této analyzy jsme postupovali podle fylogenetického

112



stari jednotlivych linii hostitelskych rostlin a vzdy spojovali data pro linie rostlin, které byly
mladsi nez specifikované staii. V druhé analyze jsme analyzovali potravni sit¢ mezi hmyzem
a monofyletickymi skupinami hostitelskych rostlin a vysledky porovnali s analyzou, do niz
byly zahrnuty ndhodné vybrané skupiny rostlin (které proto nebyly ve vétSiné piipadti mo-
nofyletické) a s nimi asociovany hmyz.

Analyzy ukézaly prudky nartst specializace potravnich siti pro datové soubory, v ramci
nichz byly spojeny linie rostlin mladsi nez 20-50 miliond let, coz odpovida staii fady rost-
linnych celedi. To ukazuje, ze velka mira generalizovanych potravnich vztaht byla vazédna
na blizce pribuzné rostliny. Dalsi analyzy potvrdily, Ze v ramci potravnich siti vazanych
na monofyletické skupiny hostitelskych rostlin je ve srovnani s ndhodné vybranymi druhy
hostitell vys$si pocet realizovanych potravnich vztahi a sité jsou celkove vice propojené. Tyto
vysledky ukazuji, Ze hostitelska spektra listy okusujicich larev ¢asto zahrnuji ptibuzné druhy
hostitelskych rostlin. Dillezitou se zda byt zejména piislusnost hostitelskych rostlin do celedi.
Zatimco rostliny ze stejné ¢eledi sdili vysoky pocet listy okusujicich larev, vzdalenéji pribuz-
né druhy rostlin pochazejici z riznych Celedi sdili vyrazné nizsi pocet téchto herbivori. To
nasledné podporuje jeho specializaci a diverzifikaci v mistech s vysokou diverzitou rostlin
a jejich celedi.

Nase zaveéry naznacuji, ze zatimco pro diverzitu listy okusujicich herbivort je patrné
rozhodujici fylogeneticka diverzita hostitelskych rostlin a pocet jejich celedi, je diverzita
¢lenovcet tvotici halky a hmyzu minujici v listech ovlivnéna pfedevS§im prostym poctem
hostitelskych rostlin. Zda se proto, ze ackoliv je diverzita hostitelskych rostlin jednim z kli-
covych mechanismu ovliviiyjicich druhové bohatstvi hmyzu, konkrétni mechanismy jejiho
plisobni se mohou mezi riiznymi skupinami hmyzu lisit. Tato prace vznikla za podpory GACR
14-04258S a ERC GA669609.

With recent estimates of around 6.1 million species, arthropods are one of the most spe-
cies-rich groups of known organisms. Arthropods and insects in particular owe their enormous
diversity, to large extent, to coevolution with plants. Insect-plant coevolution has led to the
emergence of many specialized insect groups, and diversification of the whole class. Insect
taxa feeding on plants are generally more species-rich than their counterparts exploiting other
food sources. In turn, areas with a large number of plant species support high diversity of
insects. It has been suggested that high diversity of insects in such areas may be a result not
only of a large numbers of host-plants, but also of different insect specializations in conditions
of increased host-plant diversity.

To investigate the effects of host-plant diversity on insect communities, we sampled
herbivore assemblages in three 0.1 ha plots located in temperate forests with different
host-plant diversity in the Czech Republic and Japan. Insects were sampled from a canopy
crane, a cherry picker and felled trees, allowing complete sampling of canopy assemblages
of leaf-chewing larvae, miners and gall formers. We reconstructed insect-plant food webs
and time-calibrated host-plant phylogenies for individual guilds and sites. Gall formers and
miners were almost exclusively monophagous, whereas leaf-chewers showed substantial levels
of polyphagy at all three sites. While communities of gall formers and miners were affected
by the species of host-plant communities, the specialization of leaf-chewers was affected by
host-plant phylogenetic distance. To investigate the role of host-plant phylogeny in structuring
insect plant-food webs we ran two separate analyses. First, we collated various clades of the
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host-plant phylogeny to identify what levels are the most crucial for herbivore food-choice.
Second, we analyzed characteristics of herbivore food-webs associated with monophyletic
subsets of host-plant community and subsets of the communities sampled in random to reveal
relationships between insect specialization and plant phylogeny.

Food web reconstruction for communities revealed a steep decrease in food web gene-
rality when the insect data from plant taxa younger than 20-50 myr were collated. Further,
the connectance within monophyletic plant groups was higher than between plants sampled
at random. This shows that a large proportion of insect generality was generated through
feeding on closely related and especially confamiliar hosts, with fewer insects being shared
between older plant families and higher taxa. This suggests that high phylogenetic diversity
of host-plants supports insect specialization, contributing to insect herbivore diversity. In
summary, our results suggest that whereas the diversity of monophagous guilds seems to be
directly correlated with the number of host-plant species, the diversity of polyphagous taxa
is correlated with host-plant phylogenetic diversity at individual sites. Although high plant
diversity thus always seems to significantly contribute to insect diversity, the exact mecha-
nisms are guild-specific.

This project was supported by GACR 14-04258S and ERC GA669609.
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Nejlepsi poster / Best poster

Nedestruktivné, rychle, ultrafialové: O vyuziti UV fotografie v ekologii, taxonomii
a evolu¢ni biologii

Nondestructive, fast, ultraviolet: Applications of UV photography in ecology,
taxonomy and evolutionary biology

David STELLA, Pavel PECHACEK & Karel KLEISNER

Prvni ultrafialové obrazky nékolika rostlin a motylt byly s vyuzitim tzv. dirkové komory
potizeny uz ve dvacatych a tiicatych letech 20. stoleti. Od padesatych let byla pro ziskavani
UV snimki vyuzivana klasicka fotografie, ale jednalo se o postup technicky i ¢asové pomér-
né naroény. Rozvoj digitalnich metod zdznamu znamenal ve srovnani s béznou fotografii
vyznamné zjednoduseni co do rychlosti, potiebnych nakladd i moznosti, jak ziskané snimky
zpracovavat. V piipadé UV fotografie vSak zistava nekolik piekazek, jejichz prekonani vy-
zaduje pouziti specializované fotografické vybavy. V prvni fadé¢ se jedna o fotoaparat citlivy
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Obr. 1. Gonepteryx rhamni (Linnaeus, 1758). Fotografie samce zlut'aska fesetlakového v ultrafialovém svétle. Na
fotografii je velmi dobfe patrna plocha s UV reflektantni kresbou.

Fig. 1. Gonepteryx rhamni (Linnaeus, 1758). Photography of male common brimstone in UV spectra. UV patches
are very apparent and visible.

k UV zareni. Pro tyto Gcely je vhodna naptiklad Sirokospektralni digitalni zrcadlovka Fuji IS
pro, jejiz Cip je senzitivni v oblasti od 330 nm do 900 nm. Pfistroj je nutné doplnit objektivem
propustnym pro ultrafialové paprsky (¢ocky béznych objektivil jsou bézné pokryty vrstvou pro
UV nepropustnou). Pro ziskani ultrafialové podoby zkoumaného objektu je vhodné fotoaparat
osadit sérii filtr (B+W), které zamezi prichodu viditelného a infracerveného zateni. Vhodné
je také pouziti umélého zdroje UV zafeni, tim muze byt naptiklad rtut'ova zafivka, zableskové
svétlo, ptipadné LED osvétleni uzptisobené na sviceni v UV spektru. Tato metoda je rychlou
anedestruktivni cestou k zachyceni komplexni podoby UV reflektantnich struktur na nejriiz-
néjsich organizmalnich povrsich a byla pouzita ve vSech zminénych piipadovych studiich.
Vznik UV-reflektantnich vzort je u nékterych motyla spojen s pfitomnosti specidlnich
mikrostruktur na povrchu kiidla. Pfedpoklada se, ze strukturalni zbarveni by mohla vzhledem
ke své nakladnosti fungovat v pohlavnim vybéru jako znaky indikujici kvalitu nositele. Jednou
z moznosti jak tuto hypotézu testovat je sledovat velikost a tvar takovych znak v zavislosti
na prostiedi, ve kterém se jedinec vyvijel. V tomto ohledu je velmi pfinosné vyuziti metod
geometrické morfometriky (GM). Tradi¢ni morfometrické metody vychazely z pfeméfovani
n¢kolika vybranych vlastnosti sledovaného znaku. GM nam naopak s vyuzitim tvarovych
proménnych (landmark®) umoziuje zachytit tvar jako celek a nasledné analyzovat jeho pro-
meénlivost v rdmeci celého souboru pozorovani. Propojenim metody GM a UV fotografie jsme
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zkoumali ultrafialové vzory na kiidlech samct Zlutaska fesetlakového (Gonepteryx rhamni
(Linnaeus, 1758), Pieridae, obr. 1). Zjistili jsme, Ze samci, kteti pochazeli z teplejsich a vlhéich
oblasti, nesli na svych kiidlech vétsi kresby nez ti z vyssich zemépisnych Sifek a z oblasti
s nedostatkem srazek. To napovida, Ze exprese UV-reflektantnich kreseb u tohoto zlut'aska
je zavisla na podminkach, v kterych se dany jedinec vyvijel.

UV-reflektance u motyld ale nemusi byt nutné spojena s ptitomnosti zvlastnich mikrosko-
pickych struktur jako v pfipadé zlut'aski. Zdrojem odrazenych UV paprskti mtize byt i pouha
difuze svétla dopadajiciho na povrch kiidla. V takovém piipadé nenachdzime pravidelné vzory,
ale ultrafialové svétlo je reflektovano celym povrchem kftidla, pficemz intenzita odrazu je re-
gulovana pigmenty z rodiny pterind, které paprsky z této ¢asti spektra pohlcuji. Tyto pigmenty
jsou povazovany za nakladné a jejich mnozstvi by opét mohlo ukazovat na kvalitu jedince
a jeho schopnost v juvenilnim stadiu ziskat dostatek zdroji pro maximalni produkci téchto
latek. Tuto hypotézu jsme testovali na ptikladu bélaska fepkového (Pieris napi (Linnaeus,
1758), Pieridae). Analyza vice nez 400 jedincti z celé Palearktické oblasti odhalila signifi-
kantni vliv prostfedi na intenzitu UV reflektance, pficemz ktidla jedincti pochdzejici z ne-
hostinnéjsich oblasti opravdu odrazela vyssi porce UV paprski (kiidla obsahovala méné UV
absorp¢nich pigmentll). V mezipohlavnim srovnani vykazovali samci mnohem nizsi hodnoty
UV-reflektance nez samice, coz napovida, Ze tento znak zfejmé slouzi coby indikator kvality
predevsim v piipadé€ samci. To pravdépodobné souvisi s epigamnim chovanim daného druhu.

U nékterych druhit motyld, ktefi jsou si ve viditelném svétle velmi podobni, nachazime
v UV spektru velmi napadné rozdily. Ultrafialové znaky mohou fungovat jako prekopula¢ni
reprodukéné izola¢ni mechanismy (RIM), na coz bylo v minulosti poukézano u dvou vel-
mi podobnych Zlutaskt rodu Colias Fabricius, 1807 (Pieridae). Tyto vzory Casto vykazuji
napadnou druhovou ¢i poddruhovou stalost, coz umoziuje jejich vyuziti coby pomocného
taxonomického znaku. V tomto smyslu jsme studovali charakter UV-reflektantnich znakt
u n¢kolika poddruhi jihoamerického motyla Eryphanis zolvizora (Hewitson, 1877) (Nympha-
lidae, obr. 2). Tyto poddruhy byly diive rozpoznavany pouze na zaklad¢ drobnych odlisnosti
v morfologii pohlavnich organti. S vyuzitim ultrafialové fotografie se nam podaftilo ukazat,
ze jednotlivé poddruhy mohou byt velmi dobie a jednoduse rozeznatelné pouze na zakladé
tvaru a rozlozeni svych UV vzort.

The first ultraviolet photographs of plants and butterflies were taken, using a pinhole
camera, in the 1920s and 1930s. Only later, around the year 1950, the classical film photo-
graphy method was employed to produce UV photographs, but this procedure was technically
complicated and time consuming. In comparison, the development of digital photography
offered a much quicker and more cost-effective way of producing images with the added
possibility of subsequent image analyses. However, in case of UV photography, there are
specific challenges regarding the necessary technical equipment used that need to be over-
come. First is the requirement of UV sensitive camera; FujiFilm IS Pro is a digital camera
suitable for UV photography due to its broad sensitivity spectrum spanning from 330 to
900 nm. Furthermore, the camera needs to be equipped with an uncoated UV transmitting
non-distorting lens. A set of filters (B+W) needs to be mounted on the lens to filter out the
visible and infrared parts of the spectrum. Finally, the use of an artificial source of UV light,
e.g. a mercury lamp, flashlight, or LED light specially adapted for emitting in UV spectra,
is highly advised. Notwithstanding the aforementioned technological requirements, the UV
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Obr. 2. Eryphanis zolvizora (Hewitson, 1877). UV struktury 1ze u poddruhii tohoto jihoamerického motyla pouzit
jako pomocné taxonomické znaky.

Fig. 2. Eryphanis zolvizora (Hewitson, 1877). UV structures at subspieces on wing of South American butterfly
could act as auxiliary taxonomic characters.

photography technique is relatively fast and provides a nondestructive way of capturing the
complex shape of UV pattern on various organisms and organismal structures. Therefore,
this technique was employed in all case studies described below.

Formation of the UV pattern is mainly based on the occurrence of microstructures on
a wing surface. Moreover, it has been suggested that, due to its complexity, the structural
coloration may indicates a whole range of mate qualities. One of the possibilities of how
to test this hypothesis is to correlate the shape variability of the ultraviolet pattern with the
observed environmental variables of studied specimens. Using UV photography and methods
of geometrical morphometry, we have studied the UV pattern on a dorsal wing of a Brimstone
butterfly (Gonepteryx rhamni (Linnaeus, 1758), Pieridae, Fig. 1). Thus, we observed a sys-
tematic increase in the relative area of ultraviolet coloration with increasing temperature and
precipitation and decreasing latitude. These findings are pointing to a correlation between
the shape variations of ultraviolet patterns on the forewings of male Brimstones and envi-
ronmental factors.

UV pattern is not necessarily associated with microstructures on a butterfly wing. Another
mechanism is pigmentary based reflection of UV light. In this case, the whole wing surface is
predominantly reflecting UV light with some pigments acting as its absorbers. These pigments
are usually from the pterin group, and they are thought to entail high energetic demands during
development. The deposition of pterins in wing scales and UV coloration could be therefore
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indicative of the quality (health status) of an individual. We tested this hypothesis on green-
-veined white (Pieris napi (Linnaeus, 1758), Pieridae). Analysis of more than 400 specimens
from the Palaearctic Region revealed that higher UV reflectance intensities are associated with
generally more hostile environments. Furthermore, males and females differ significantly in
the intensity of UV reflectance. This could be related to epigamic behavior in certain species.

The coloration of some species of butterflies looks very similar in visible light, but proves
to be very distinct in UV spectra. UV pattern could serve as reproduction isolation mechanism
(RIM) as was suggested previously in the genus Colias Fabricius, 1807 (Pieridae). These
structures are frequently highly phylogenetically conserved, both in in species and subspe-
cies. Therefore, they could act as auxiliary taxonomic characters, a possibility of which was
the aim in our study of the South American butterfly Eryphanis zolvizora (Hewitson, 1877)
(Nymphalidae, obr. 2), subspecies of which were previously distinguished only based on small
differences in morphology of the genital organs. Using UV photography, we demonstrated
that the shape and position of UV structures are distinct enough to enable a relatively easy
differentiation of these subspecies.
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