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Ceny Ceské spole¢nosti entomologické, Zoologické dny 2017
Czech Entomological Society Awards, Zoological Days 2017

Ve dnech 9.—10. tnora 2017 se uskutecnil v Brné¢ dalsi ro¢nik konference Zoologické dny
(http://z00.ivb.cz), potadany Ustavem biologie obratlovei AV CR (Brno), Ustavem botaniky
a zoologie Pirodovédecké fakulty MU (Brno) a Ceskou zoologickou spole¢nosti. Zoologické
dny jsou nejvétsi pravidelnou konferenci se zoologickou tematikou potadanou v Ceské repub-
lice a na Slovensku. Letos se konference zic€astnilo rekordnich 518 registrovanych ti¢astnikti
(z toho 273 studenttr), bylo prezentovano 131 ptednasek v 19 pfednaskovych sekcich a bylo
vystaveno 148 posteril. V ramci propagace entomologie a Ceské spoleénosti entomologické
byla rozhodnutim vyboru CSE jiz popaté vyhlasena ,,Cena Ceské spolecnosti entomologic-
ké* pro nejlepsi studentskou prednasku a poster o hmyzu. Studentské prezentace (celkem 54
prednasek a 79 postert) byly hodnoceny panelem vice nez 100 hodnotitelti a celkové vysledky
soutéze jsou dostupné na strankach konference.

Cenu Ceské spolecnosti entomologické pro nejlepsi studentskou piednasku ziskali

stejnym poctem hlast dva studenti Pfirodovédecké fakulty Univerzity Karlovy v Praze,
Michael Mikat za pfednasku na téma hranic eusociality u vcel rodu Ceratina a Alena
Samkova za studii interakei parazitoid-hostitel na pfikladu parazitické vosicky Anaphes
Aavipes. Vzhledem k déleni ceny byla ptivodni ¢astka 5000 K& rozhodnutim Vyboru CSE
navysena na 6000 K¢& a rozdélena rovnym dilem. Cenu Ceské spolegnosti entomologické
pro nejlepsi studentsky poster (dotovanou ¢astkou 3000 K<) ziskal Michal Rindos z Ptirodo-
védecké fakulty Jihoeské univerzity v Ceskych Bud&jovicich za piispévek o fylogeografii
lisaje svlaccového (Agrius convolvuli). Vsem vitéztim gratulujeme a piipojujeme abstrakty
jejich ocenénych ptispévkd.

The 2017 ‘Zoological Days’ conference (http://z00.ivb.cz) took place in Brno on 9—10th
February, organized by of 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. A record number of 518 registered
participants attended the conference (including 273 students), presenting 131 talks divided
into 19 sections and 148 posters. To promote the science of entomology and the Czech Ento-
mological Society, the Society, for the fifth time, awarded prizes for the best entomological
student talk and best entomological student poster. The complete results of the competition
(in total 54 registered talks and 79 posters) evaluated by a panel of more than 100 referees,
are available on the conference web page.

The Czech Entomological Society Award (5000 CZK) for the best student talk, was won
by two students of the Faculty of Science, Charles University, Prague, with equal numbers
of votes: Michael Mikat for a talk on the development of eusociality in bees of the genus
Ceratina and Alena Samkova, dealing with parasitoid-host interactions using examples from
the wasp Anaphes flavipes. In this situation, with two winners, the Society decided to increase
the original prize money to 6000 CZK and divide it into two halves. The Czech Entomolo-
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gical Society Award for the best student poster (3000 CZK) was won by Michal Rindo§ of
the Faculty of Science, University of South Bohemia, Ceské Budé&jovice, for his study of the
phylogeography of the Convolvulus Hawkmoth (Agrius convolvuli). We congratulate the
winners and present the abstracts of their work here.

Petr KMENT

Nejlepsi pir‘ednaska / Best oral presentation

Hranice eusociality: piebyvani dospélych potomku v aktivnich hnizdech vcely
Ceratina chalybea (Hymenoptera: Apidae)

Margins of eusociality: Young adults in active brood nests of Ceratina chalybea
(Hymenoptera: Apidae)

Michael MIKAT & Jakub STRAKA

Veéely kyjorozky (rod Ceratina Latreille, 1802) jsou fakultativné socialni linie v¢el. VétSina
jejich hnizd je soliterni, ale u fady druht je znama jednoducha socialita, kdy hnizdo obyvaji
dohromady 2—4 samice, z nichz jedna je obvykle reprodukéné dominantni. Socidlni hnizda
byla doposud nalezena u tropickych, pfipadné vychodoasijskych druhi kyjorozek, ale nebyla
dosud zdokumentovana v Evropé. Socialita se vyskytuje v situacich, kdy dojde k opakovanému
hnizdéni ve stejném hnizd¢€. VEely rodu Ceratina se vyznacuji nékolika prvky chovani, které
jsou jinak v ramci v¢el i ostatniho hmyzu spise ojedinélé: hlidanim potomstva aZz do dospélosti
a poté i krmenim dospélého potomstva matkou.

V naSem vyzkumu jsme se zaméfili na hnizda druhu C. chalybea Chevrier, 1872 v pozdni
fazi hnizdni sezony. Terénni vyzkum probihal na Havranickém viesovisti v Narodnim parku
Podyji. Nejprve jsme rozmistili umélé hnizdni ptilezitosti v podobé nastiihanych celikovych
stonkd svazanych do snopkt. Hnizda v pozdni fazi sezony jsme rozebrali, zjistili pfitom-
nost matky, pocet juvenilnich dospélcii, pocCet zdsobovanych komtrek s vajicky ¢i larvami
a pritomnost pylovych zasob. Pomoci mikrosatelitovych lokusi jsme testovali piibuznost
juvenilnich dospélcti a matky.

V ramci naseho vyzkumu jsme ovéfili schopnost matky krmit mladé dospélce u druhu C.
chalybea. Analyza ptibuznosti jedinc pomoci mikrosatelitovych lokusti ukazala, Ze vétsina
krmenych dospélcti (52 %) nejsou pribuzni samici, ktera je krmi, a pochazi tedy zjevné z jinych
hnizd. Domnivame se, Ze neptibuzni jedinci migrovali do daného hnizda ze sousednich hnizd.

V pozdnim lété€ roku 2015 jsme pozorovali fadu hnizd, u kterych zacala samice znovu
hnizdit ve stejném hnizd¢€ v situaci, kdy v ném jesté byli ptitomni dospélci z prvni generace
potomkd. V nové zdsobovaném hnizdé mohlo byt az devét mladych dospélcti a vétSina (92 %)
z nich byla sam¢iho pohlavi. Zadny z téchto dospélcii nejevil zjevné znamky opotiebent,
tudiz na zasobovani se pravdépodobné podilela jen stara samice. V n¢kterych ptipadech byly
zasoby pylu pfipravené pro potomka dalsi kohorty ¢astecné nakousany mladymi dospélci.
Zaroven vétSina mladych dospélctl v hnizdé na zéklad¢ analyz mikrosatelitovych lokust
nebyla potomky zasobujici samice, ale pravdépodobneé jedinci nalétani ze sousednich hnizd.

Nalezené spolecenstvi 1ze podle klasické definice oznacit jako eusocialitu, je ale velmi
pravdépodobné, ze vznika jen jako vedlejsi produkt péce o dospélé jedince. Mladi dospélci
maji divod v hnizdé€ piebyvat pfedev§im proto, Ze jde o dobry tkryt a zasobujici samice je
obcas nakrmi, nikoliv z dGvodu péce o mladsi sourozence. Na druhou stranu i pfesto mizou
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Obr. 1. Struktura socialniho hnizda Ceratina chalybea Chevrier, 1872. Vpravo jsou piliny a exkrementy larev z ko-
mirek ptivodniho hnizda. Nasleduje vrstva tvofena trusem dospé€lcti (hnéda). Poté jsou dvé Cerstvé komurky, jedna
z nich jiz uzaviena s vyvijejici se larvou, druha je pravé zasobovana.

Fig. 1. Nest structure of social Ceratina chalybea Chevrier, 1872. Filling and larval excrement from the original
nest are on right, excrement of adult offspring (brown) in the middle. On the left are two new brood cells, the first
is complete, with a developing larva, and the second is currently being provisioned.

byt uzitecni — v nekolika piipadech jsme nasli aktivni hnizdo pouze s juvenilnimi dospélci
a bez staré samice a na samice, kdy pfitomnost mladych dospélcit miize pomoci pifi obrané
hnizda pfed pfirozenymi neptateli.

The small carpenter bees (genus Ceratina Latreille, 1802) are a lineage of facultative so-
cial bees. Most of nests are solitary, however, in a number of species primitive sociality has
been described — nesting of 2—4 females together. Usually, one of these females dominates
reproduction. Social nests are known in tropical or East-Asian species, however, to date social
nesting had not been documented in European species. Social nesting is connected with nest
reuse. There are also other interesting behavioural features of Ceratina bees: nest guarding
until offspring maturity, and maternal feeding of adult offspring.

We studied nests of C. chalybea Chevrier, 1872 in the late phase of the nesting season.
We performed our field study in the Havranické viesovisté heathland locality in Podyji Na-
tional Park (Czech Republic). First, we installed artificial nesting opportunities — cut stems
of Solidago, bound together into sheaves. We dissected late season nests, and examined the
presence of the mother, numbers of juvenile adults, numbers of brood cells with eggs or larvae
and presence of pollen provision. Subsequently, we tested relatedness between mother and
offspring in the laboratory using microsatellite markers.

We confirmed that mothers of C. chalybea feed young adults. We found, that most of fed
adults (52%) are unrelated to the mother of the nest. Therefore, we suppose that these indi-
viduals immigrated from some other nests.

In 2015, we found some nests where females had begun provisioning in situ, when first-
cohort offspring were still present in the nest. In these active nests, we observed up to nine
young adults. Most of these adults (92%) were males. All individuals had no wing damage,
therefore probably none of the young individuals had performed nest provisioning, and the
only individual provisioning the nest was the old female. In some cases, new pollen provi-
sions were partially eaten, probably by the young adults. We found that most of the young
adults were unrelated to the old provisioning female, and are therefore probably immigrants
from other nests.

The society of C. chalybea that we discovered conforms to the classic definition of eusoci-
ality. However, this society seems to have been established as a by-product of caring for adult
offspring. The benefit of staying in the nest for young adults is the shelter provided and also
the possibility to be fed by the mother, not to care for the younger siblings. However, the old
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female gains some benefit from the presence of young adults in the nest — young adults can
guard the entrance of nest against natural enemies at times when the mother is performing
provisioning, or in the event of her death; we found orphaned nests with only young adults
and juveniles but no old female, that remained active.

Adresa autorti / Authors’ address:

Charles University in Prague, Faculty of Science, Department of Zoology
(Entomology), Vini¢na 7, CZ-128 00 Praha 2, Czech Republic;

e-mails: michael. mikat@gmail.com, straka.jakub.l@gmail.com

Interakce parazitoid-hostitel na piikladu parazitické brvusky Anaphes flavipes:
velikost téla versus fitness, variabilni reprodukéni strategie brvusky a populaéni
hustota hostitele

The parasitic wasp Anaphes flavipes as a model for parasitoid-host interactions: body
size versus fitness, variable reproductive strategy of the wasp, and population density
of host

Alena SAMKOVA, Jiti HADRAVA & Petr JANSTA

,2Adult size — fitness* hypotéza predpoklada, Ze velikost téla jedince uzce souvisi s jeho
fitness (tj. schopnosti konkrétniho jedince pfedat své geny dal$im generacim). I pfesto, Ze
existuji studie, které toto tvrzeni vyvraci, byla pozitivni korelace mezi velikosti téla a fitness
prokazana jak u obratlovct, tak u bezobratlych. V pfipadé hmyzu vétsi samicky oproti men-
$im samickam vykazuji vyssi plodnost, vétsi velikost vajicek nebo potomk, dlouhovéekost,
efektivitu pti vyhledavani potravnich zdroja, hostitele aj.

V nasi praci jsme se zamé¢fili na studium velikosti téla a fitness parazitické brvusky Anaphes
flavipes (Forster, 1841) (Hymenoptera: Mymaridae). Brvuska 4. flavipes je vaje¢ny parazitoid
a vynika, oproti jinym zastupctim stejné celedi, vysokou variabilitou ve velikosti téla (méfena
jako délka predniho kiidla, 0.46—0.86 mm). Obecné znamou ,,body size —fitness* hypotézu jsme
prokazali i u této brvusky, kdy vétsi samicky mély vyssi plodnost (vice potomkil) oproti men-
$im samickam. Abychom zjistili, jak je velikost téla brvusky ur¢ena, stanovili jsme z dostupné
literatury étyfi faktory, které souvisi s velikosti téla parazitoidt a prezkoumali je u 4. flavipes:
1) Velikost matky (pfedpoklad, Ze vétsi samicky maji nejen vice potomk, ale jejich potomci
budou i vétsi). 2) Délka larvalniho vyvoje (jedinci s delsi dobou vyvoje mohou byt vétsi, ale
podstupuji vyssi riziko predace, nebo toto riziko snizi tim, Ze se budou vyvijet kratsi dobu, ale
budou mensi). 3) Druhova pfislusnost hostitele (brvuska parazituje vajicka tiech hostitelskych
druhti kohoutkti rodu Oulema Des Gozis, 1886 (Coleoptera: Chrysomelidae), ktera se mohou
lisit ve velikosti ¢i nutri¢ni hodnot€). 4) Variabilni reprodukéni strategie matei'ské samicky (tj.
pocet vlastnich vajicek, které samicka naklade do jednoho hostitele; 4. flavipes predstavuje tzv.
gregaricky typ parazitoidd, kdy v jednom hostiteli dokon¢i vyvoj jeden i vice parazitoidi).

Pravé variabilni reproduk¢ni strategie matetské samicky méla zasadni vliv na velikost téla
jejich potomkil. Cim vice brvusek se vyviji v jednom hostiteli, tim mensi je jejich velikost
téla. Pozitivni korelace mezi variabilni reprodukéni strategii matetfské samicky a velikosti
téla jejich potomku byla jiz v diivéjsich pracich prokazana u nékolika druht parazitoida.
Nicméné v nasi praci jsme porovnali v§echny znamé faktory, které mohou mit vliv na velikost
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téla parazitickych brvusek soucasné u jednoho druhu. Z naSich pozorovani lze vyvodit, Ze
brvusky 4. flavipes se nerozhoduji podle znamého ,.trade-off* schématu (zda mit vice malych
nebo méné velkych potomki), ale vétsi samicky maji potomku vice a o velikosti jejich téla
rozhoduje variabilni reprodukéni strategie. Obecné se ma za to, Ze urcita reprodukéni strategie
(kombinace poctu potomkd a jejich pohlavi) je z hlediska fitness vyhodngjsi, méla by byt
brvuskami preferovana a postupem casu by se méla ustalit. I pfesto, ze brvusky 4. flavipes
preferuji urCitou reprodukeni strategii (2 az 3 potomky vyvijejici se v jednom hostitelském
vajicku) prokazali jsme, Ze se jejich reprodukeni strategie méni pod tlakem populacni hus-
toty hostitele. Pfi vysoké popula¢ni hustoté hostitele kladou brvusky nizsi pocet potomkt
do jednoho hostitelského vajicka, coz zajisti vétsi velikost jejich téla a vyssi plodnost. Naopak
pri nizké populacni hustoté hostitele kladou brvusky vyssi pocet potomkti do jednoho hosti-
telského vajicka, diky cemuz jsou jejich potomci mensi a maji snizenou plodnost. Vyznam
populaéni hustoty hostitele na volbu reprodukéni strategie brvusek je umocnén také tim, ze
ostatni studované faktory, které by mohly ovliviiovat reproduk¢ni strategii, nebyly statisticky
prukazné, tj. vliv genetiky (nepotvrdil se pfedpoklad, Ze reprodukeni strategie by mohla byt
dédicna a ,.kopirovana“ z matky na dcery); schopnost uceni (ptedpoklad, Ze pocet potomkd,
které brvuska naklade do jednoho hostitelského vaji¢ka, by mohl uréovat pocet sourozenct,
se kterymi se ona sama vyvijela uvnitf hostitele); druhova piislusnost hostitelského vajicka
(pocet potomki kladenych samic¢kou do jednoho hostitelského vajicka by mohl zaviset
na druhu hostitele); obrana hostitele (u jednoho ze tii hostitelti rodu Oulema, jsme pozorovali
obranu vuci parazitaci v podob¢ lepivé vrstvy na hostitelském vajicku, ktera by mohla vychylit
reprodukéni strategii brvusky); vliv predatora (pfedpokladali jsme, Ze pro brvusku by mélo
byt vyhodné, aby pti vyskytu predatora hostitelskych vaji¢ek, upravila svou reprodukéni
strategii tak, Ze bude klast co nejméné jedinct do jednoho hostitelského vajicka a zaroven
bude parazitovat co nejvétsi pocet hostitelskych vajicek, diky jejich mozné predaci).

Nasi studii chceme poukazat na celkovou provazanost, kdy plodnost (pocet potomkui
brvusky) pozitivné koreluje s jeji velikosti téla, pfi¢emz velikost téla zavisi na variabilni
reprodukéni strategii matefské samicky (pocet potomkl kladenych do jednoho hostitele).
A variabilni reprodukéni strategie je uréena populacni hustotou hostitele. Prokdzali jsme, ze
brvuska A. flavipes si pomoci variabilni reprodukéni strategie uchovava urcitou plasticitu
ve velikosti téla a budouct fitness a zménou reprodukeni strategie je schopna reagovat na mé-
nici se populacni hustotu hostitele.

Projekt byl podpofen grantovou agenturou Univerzity Karlovy (GAUK 243-227357).

The “Adult size — fitness” hypothesis assumes that body size is closely related to fitness
(i.e. individual reproductive success). Although there are studies that refute this claim, a po-
sitive correlation between body size and fitness has been shown for various vertebrates and
invertebrates. In the case of insects, larger females have higher fertility, larger size of eggs
or offspring, greater longevity, and more efficiency in the search for food resources or hosts
compared to smaller females.

In our work, we focused on the study of body size and fitness in the parasitic wasp
Anaphes flavipes (Forster, 1841) (Hymenoptera: Mymaridae). The wasp 4. flavipes is an
egg parasitoid and has a high variability of body size (measured as length of forewing,
0.46—0.86 mm) compared to other species of the same family. We demonstrated the “body
size — fitness” hypothesis for this wasp as well. The larger females of A. flavipes had hi-
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gher fitness (more offspring) compared to smaller females. We have chosen four factors
from the known literature, which determine the body size of wasps, and we reviewed
these factors for A. flavipes. i) The size of the mother (we assumed that larger females have
larger offspring). ii) The time of larval development (wasps with a longer development time
are larger, but they have a higher risk of predation. Alternatively, they may have a shorter
development time, thereby reducing the risk of predation, but they will be smaller). iii) The
species of host (the wasp parasitizes the eggs of three species of Oulema Des Gozis, 1886
(Coleoptera: Chrysomelidae). These eggs can vary in size and nutritional value). iv) The
variable reproductive strategy of females (the number of individuals that are laid into one
host by a single female). The wasp A. flavipes is a gregarious parasitoid, which are charac-
terised by one or more individuals completing development in a single host. Of these, only
the variable reproductive strategies of the female had a statistically significant effect on
the body size of offspring. The body size decreases as the number of wasps which develop
in a single host increases. Already in the past, a positive correlation between the variable
reproductive strategies of the female and the body size of offspring was demonstrated for
several species of parasitoids. However, in our study we compared all known factors which
may affect the body size of one species of parasitic wasp. From our observations, we can
conclude that the well-known “trade-off” scheme does not apply to 4. flavipes (they will
have more small offspring or fewer bigger offspring), but that large females have more
offspring and body size of offspring determines the variable reproductive strategies. In
general, it is considered that some reproductive strategies (a combination of the number
of offspring and their gender) are preferable in relation to fitness. The wasps should prefer
advantageous combinations, and over time, advantageous combination should dominate.
Although 4. flavipes prefer some reproductive strategies (two or three offspring in one host
egg), we have demonstrated that their reproductive strategy changed with the population
density of the host. With a high population density of hosts, wasps lay a smaller number
of offspring into each host egg. This will ensure larger body size of offspring and higher
fertility. In contrast, with low population density of hosts, wasps lay a higher number of
offspring into each host egg, and so their offspring will be smaller with reduced fertility. The
influence of the population density of the host on the reproductive strategies of the wasps
is increased by the fact that other studied factors, which could affect reproductive strategy,
were not statistically significant, i.e. a factor of genetics (we hypothesized that reproductive
strategy could be “copied” from mother to daughter); a factor of learning (our assumption
was that a wasp lays the same number of offspring into a one host, as it had siblings); the
species of host (the wasp lays a specific number of offspring into one host in relation to
the species of the host); the defence of host (we observed that one of the three host species
has an adhesive layer of secretion on the egg surface as a defence against parasitism, which
could change the reproductive strategy of the wasps); the factor of predators (we assumed
that the wasps may adjust their reproductive strategy to lay only few offspring into each
host, while maximizing the number of hosts attacked, to escape predatory pressure).

In our study, we want to point out the context, in which fertility rate (the number of offspring
of wasps) is positively correlated with the size of the body; the body size dictates the variable
reproductive strategy of female (number of offspring per host egg). Moreover, the population
density of the host also determines the variable reproductive strategy. We demonstrated that
the wasp A. flavipes acquires a plasticity in body size and future fitness using the variable
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reproductive strategy, and that the wasp may change its reproductive strategy in relation to
the changing population density of the host.

This project was supported by the grant GAUK 243-227357 of the Charles University in
Prague.
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Nejlepsi poster / Best poster presentation

Out of Africa — alebo ako liSaj pupencovy (Agrius convolvuli) (Lepidoptera:
Sphingidae) kolonizoval svet

Out of Africa — or how the Convolvulus Hawkmoth (4grius convolvuli) (Lepidoptera:
Sphingidae) colonised the world

Michal RINDOS'24, Vadim KRUTOV?, Thomas WITT* & Zdenék F. FRIC"

Sucasné poznatky o povode migrujucich druhov noénych motylov (Heterocera) v stredne;j
Eurdpe, st stale neuplné. Takmer ni€ sa nevie ani o ich migra¢nych trasach, genetickej diverzite
a ani kde vlastne druhy tvoria stabilné populacie. Odpovede na tieto otdzky moézu pomdct’
jednak v pripadnej ochrane druhov, a jednak v pripadnom boji proti druhom ekonomického
a hospodarskeho vyznamu.

Rod Agrius Hiibner, 1819 zahina v sti¢asnosti 6 druhov liSajov rozsirenych po celom svete.
LiSaj pupencovy (Agrius convolvuli (Linnaeus, 1758)) patri medzi vyznamnych migrantov
z tohto rodu a ma zrejme najvacsi areal rozsirenia z celej ¢el'ade Sphingidae. Vyskytuje
sa takmer v celom Starom svete a tiahne sa cez Indonéziu a Australiu az po Novy Zéland.
V mnohych krajinach je povazovany za $kodcu réznych kultarnych plodin (napr. povojnika
batatového — Ipomoea batatas). Pritomnost tohto druhu v strednej Europe, a zrejme i v juz-
nej Eurdpe, je zavisla na kazdoroénom prilive jedincov pravdepodobne z Afriky. Co viak
vobec nevieme je, Ci tieto lisaje pochadzaju z jednej zdrojovej oblasti, alebo ¢i migruje cela
africka superpopulécia. Samozrejme nevieme ni¢ o povode jedincov v Azii, ¢i dochadza iba
k severojuznym, alebo taktiez k latitudindlnym migraciam.

Tieto otazky sme sa pokusili zodpovedat’ pomocou molekularnej biologie, konkrétne
zaoberat’ sa fylogeografiou liSaja pupencového (obr. 2). Vybrali sme jeden mitochondridlny
(COI) a niekol’ko nuklearnych markerov (Wg, 16S), na ktoré sme potom postupne zozbierany
material osekvenovali. Material pozostaval zo 167 vzoriek z viac ako 100 lokalit v rimci Sta-
rého sveta. Vysledné sekvencie boli alignované pomocou programu Geneious v. 9.0.5 a potom
pomocou programu TCS v. 1.21 prevedené do podoby haplotypovych sieti. Jednym z ciel'ov
bolo aj vytvorenie bioklimatického modelu, kde sme sa snazili o rekonstrukciu su¢asného
potencialneho rozsirenia, a zaroven aj pravdepodobného rozsirenia liSaja pupencového
v poslednom glacidlnom maxime (LGM, tj. priblizne pred 22 tisic rokmi). Klimatické data
sme prevzali z databaze WorldClim a vybrali dataset pre rozliSenie 2,5 min. Pre LGM data
sme pouzili model CCSM4 a na vypocet metddu maximalnej entropie (MaxEnt) pomocou
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Statistického rozhrania R v. 3.3.2 (baliky Dismo, Raster). Data o roz§ireni liSaja pupenco-
vého sme prevzali jednak z databazy GBIF a jednak z réznych muzealnych zbierok, ktoré
sme v ramci projektu revidovali.

Uz fylogenéza liSajov pupencovych nam ukdzala vyraznt dichotémiu u australskych je-
dincov. Zda sa, ze sme svedkami isté¢ho typu speciacie, kde sa jedna linia postupne geneticky
odstepuje od tej druhej, zatial’ v§ak bez zjavného morfologického rozdielu. Z haplotypovych
sieti tiez vyplyva, ze australska populacia vytvara samostatni skupinu haplotypov, spolu
s indonézskymi, papuanskymi a oceanskymi lisajmi. Populacie v Eurdpe a v Azii sa javia
ako vysledok pravidelne sa opakujucej disperzie lisajov pupencovych z Afriky. Zjavna je aj
komunikacia medzi pevninskou Afrikou a Madagaskarom, ktora predstavuje kombinaciu
vychodoafrickych haplotypov spolu s pévodnym madagaskarskym haplotypom. Z vysled-
nych bioklimatickych modelov taktiez vyplyva, Ze juhovychodna Afrika a juhovychodna
Azia sluzili zrejme v minulosti pre tento druh ako refigia v nepriaznivych klimatickych
podmienkach posledného glacidlneho maxima.

Projekt bol podporeny grantami GACR 14-36098G, GA JU 152/2016/P a SGA.

Current knowledge about the origins of migratory species from a large group of macro-
-moths (Heterocera) in Europe is still unclear. Little is known about their migratory routes,
genetic diversity and whether these species form stable population in the countries to which
they migrate. Answers to these questions could help in potential conservation of these species
as well as successful biological control of economically important species.

The genus Agrius Hiibner, 1819, with a worldwide distribution, presently includes six
species. The Convolvulus Hawkmoth (Agrius convolvuli (Linnaeus, 1758)) is one of the
most important migrants from this genus. Moreover, we can consider it as the hawkmoth
with the largest area of distribution in the family Sphingidae. It occurs in Africa, across the
Palaearctic and Oriental Regions, Australia up to Oceania and New Zealand. In many count-
ries the Convolvulus Hawkmoth is listed as an economically important pest (e.g. of [pomoea
batatas). The presence of A. convolvuli in Central and Southern Europe depends on a flow
of migrants from Africa. However, it remains unclear if these hawkmoths belong to one core
population, or if they migrate from the whole African super-population. Simultaneously, what
remains hidden is the origin of populations in Asia, as well as the existence of North-South,
or latitudinal dispersal of the hawkmoths.

We tried to answer these questions using molecular biology methods, specifically by in-
vestigation the phylogeography of A. convolvuli (Fig. 2). We selected for sequencing one mi-
tochondrial (COI) and two nuclear (Wg, 16S) markers. Material consisted of 167 samples from
more than 100 localities in the Old World. The resulting sequences were aligned in Geneious
v. 9.0.5 and converted in the TCS v. 1.21 program to haplotype networks. One of the aims was
also construction of a bioclimatic model, where we reconstructed the potential distribution
of the Convolvulus Hawkmoth under the current climate situation. Then we reprojected the
distribution under the conditions of the Last glacial maximum (LGM). The climatic data to
aresolution of 2.5 min. were downloaded from the WorldClim Database. For the computation
of the LGM distribution we used the CCSM4 model and for the method of maximum entropy
(MaxEnt) we used the R v. 3.3.2 program (packages Dismo, Raster). Distribution data for
the Convolvulus Hawkmoth were downloaded from the GBIF database and completed with
data from our revision of several museum collections.
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Obr. 2. Lisaj pupencovy (Agrius convolvuli (Linnaeus, 1758)) typicky sa vznasajuci pri kvitnucej rastline (fotografie
Marco Marchelli).

Fig. 2. The Convolvulus Hawkmoth (Agrius convolvuli (Linnaeus, 1758)) typically hovering near a flowering plant
(photo: Marco Marchelli).

Primary results from the phylogeny highlighted a strong dichotomy of the Australian cla-
de. It seems that we observe a type of speciation, where one lineage is genetically divergent
from the primary group of haplotypes, but without morphological differences. The haplo-
type network also implies that Australian population forms a unique group of haplotypes
including also Indonesian, Papuan and Oceanic populations of the Convolvulus Hawkmoth.
Communication between the mainland African and Madagascar populations, which presents
a combination of Eastern African haplotypes with an original Madagascar haplotype, was
obvious. The results of bioclimatic models show that East Africa and Southeast Asia proba-
bly served as refugia for A. convolvuli to survive hostile conditions during the last glacial
maximum (LGM) .

This project was supported by GACR 14-36098G, GA JU 152/2016/P and SGA.
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