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Ceny Ceské spole¢nosti entomologické, Zoologické dny 2018
Czech Entomological Society Awards, Zoological Days 2018

Letosni ro¢nik konference Zoologické dny se uskute¢nil ve dnech 8.-9. tnora 2018
v Praze (http://zoo.ivb.cz). O poradatelstvi konference se podélili Katedra ekologie Fakulty
Zivotniho prosttedi Ceské zemé&délské univerzity (Praha), Ustav biologie obratlovei AV CR
(Brno) a Ceska zoologické spoleénost. Zoologické dny jsou nejvétsi pravidelnou konferenci
se zoologickou tematikou poradanou v Ceské republice a na Slovensku. Leto$niho 59. roéniku
konference se zi€astnilo 584 registrovanych ucastnikl (z toho 308 studentt1), odeznélo 133
prednasek ve 21 piednaskovych sekcich a bylo vystaveno 146 postertl. Ceska spole¢nost en-
tomologicka letos jiz podesté vyhlasila ,,Cenu Ceské spoleénosti entomologické” pro nejlepsi
studentskou pfednasku a poster o hmyzu. Studentské prezentace (49 ptednaSek a 83 posterit)
byly hodnoceny panelem hodnotiteli a celkové vysledky soutéze jsou dostupné na strankach
konference. Cenu Ceské spole¢nosti entomologické pro nejlepsi studentskou pednasku (do-
tovanou ¢astkou 5000 K¢) ziskal Ondiej Mottl z Prirodovédecké fakulty JihoCeské univerzity
v Ceskych Budgjovicich za prednasku na téma prostorové distribuce mravencii v tropickém
destném lese na Papui Nové Guineji. Cenu Ceské spoleénosti entomologické pro nejlepsi
studentsky poster (dotovanou ¢astkou 3000 K<) ziskal David Sadilek z Pfirodovédecké fa-
kulty Univerzity Karlovy v Praze za graficky odvaznou prezentaci jeho vysledkt ve studiu
pohlavnich chromozomt sténice domaci (Cimex lectularius). Obéma vitézim gratulujeme
a pripojujeme abstrakty jejich ocenénych prispévka.

The 59th ‘Zoological Days’ conference (http://zoo.ivb.cz) took place in Prague on 8-9th
February 2018, organized by the Department of Ecology, Faculty of Environmental Sciences,
Czech University of Life Sciences Prague, 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,
584 registered participants attended the conference (including 308 students), presenting 133
talks divided into 21 sections and 146 posters. For the sixth time the Czech Entomological
Society awarded prizes for the best entomological student talk and best entomological student
poster. The complete results of the competition (including 49 talks and 83 posters), 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 Ondiej Mottl (Faculty
of Science, University of South Bohemia, Ceské Bud&jovice) for a talk about the spatial
disribution of ants in tropical rain forest in Papua New Guinea. The Czech Entomological
Society Award (of 3000 CZK) for the best student poster was won by David Sadilek of the
Faculty of Science, Charles University, Prague, for his study of the sex chromosomes of the
human bed bug (Cimex lectularius). We congratulate the winners and present the abstracts
of their work here.

Petr KMENT
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Nejlepsi pirednaska / Best oral presentation
Mraven¢i mozaiky v tropickém niZinném lese: hledani pri¢in prostorového usporadani
Ant mosaics in tropical lowland forests: Finding the drivers of spatial structure

Ondiej MOTTL!?, Jacob YOMBAI®, Vojtéch NOVOTNY!23),
Maurice LEPONCE? & Petr KLIMESY

Teorie mravenéich mozaik byla vytvotena pii pozorovani usporadani spolecenstev stro-
movych mravencu v lesnim ekosystému, vychazejici z konceptu behavioralnich hierarchii
druhti a na existenci negativnich a pozitivnich vztahli mezi nimi. Existence mravencich
mozaik byla potvrzena v degradovanych ekosystémech (sekundarni les, plantaz), ale jeji
pritomnost v primarnim lese je stadle pomérné nejista, z divodu rozdilnych vysledkt riznych
studii. K témto rozdilim ve vysledcich by mohly pfispivat rizna skala pozorovani, metody
sbéru a rozdilné statistické testy. Velmi malo studii se navic snazi vysvétlit pfi¢iny tohoto
prostorového usporadani. Toto uspotadani by mohlo mit dvé hlavni pfic¢iny: kompeti¢ni
chovani a/nebo limitaci zdroji.

V 9 ha primarniho lesa na Papui Nové Guinei jsme nahodné vybrali 25 stromt z kazdého
hektaru (celkem 225 stromt) a pouzili prak pro instalaci lan s tunidkovo-medovymi nav-
nadami do korun stromu. Na celkem 1127 navnadach jsme nasli 57 druhd mravenct (z 20
roda) v riznych vyskach stromi (0-35 m). Pouzili jsme jednoduché behavioralni testy (zivé
mravence stejného druhu ze sousednich stromt jsme dali do uzaviratelné nadoby a pozoro-
vali jejich chovani), abychom urcili velikosti jednotlivych kolonii (od 1 stromu az po témer
1 ha). Segregaci v ramci jednotlivych stromti u arboredlnich druhtt mravenct jsme potvrdili
za pouziti statistické metody Checkerboard score (pozorované hodnoty byly vyznamné vyssi
nez ndhodné generované, p < 0,05). Pomoci multivariatnich analyz jsme potvrdili, Ze slozeni
spolecenstva neni ovlivnéno velikosti stromu, druhovym slozenim lesa nebo propojenim korun
stromil. Nicméné, po tprave prostorové autokorelace, mély rozdily v nadmoftské vysce stromti
maly, ale signifikantni efekt, coz naznacuje limitaci zdroji v $ir§im slova smyslu. Rovnéz jsme
vytvorili novou statistickou metodu (Colony Area Null Modelling Algorithm, CANMA) pro
porovnani pfekryvu pozorovanych teritorii s nahodné€ generovanymi. Vysledek ukazal nesig-
nifikantni vysledek pro spoleéenstvi jako celek, ale silny efekt mezi prostorové dominantnimi
druhy. Dale jsme provedli sérii testll agresivity mezi druhy v uméle vytvofenych arénach,
abychom ziskali miru agresivity prostorové dominantnich druhd. Nas index agresivity pro
vybrané druhy byl signifikantné korelovan s jejich prostorovou segregaci z CANMA analyzy.

Tyto vysledky potvrzuji existenci mravenci mozaiky v tropickém primarnim lese a nazna-
¢uji, ze rozdily mikrohabitatii (rozdily v nadmotské vysce) a predevsim agresivita druhti jsou
zdrojem prostorového usporadani stromovych mravencd.

The ant mosaic theory was established to describe the patchy structure of arboreal ant
communities in forest systems, and is built upon the concept of behavioural hierarchies of ant
species and the existence of negative and positive associations among them. The existence
of the ant mosaic has been confirmed in degraded habitats (secondary forest, plantation) but
its presence in primary forest is still relatively uncertain, with researchers failing to reach
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the same conclusions. Varying ranges of observation, and differences in sampling methods
and statistical tests could be sources of these differences in the results. In addition, very few
studies have attempted to explain the drivers of these spatial structures. These structures
could have two relatively unexplored causes: behavioural competition (i.e. competition) and/
or resource limitation (habitat filtering).

We sampled dominant arboreal ants from a 9 ha primary forest plot in Papua New Guinea,
randomly selecting 25 canopy trees from each hectare (225 trees in total) and used a slingshot
to install ropes with tuna-honey baits in the tree crowns. We found 57 ant species (20 genera)
on 1127 baits in different strata (0-35 m). We used simple behavioural tests (placing living
specimens of the same species, from neighbouring trees, together into a ziplock bag) to de-
termine boundaries of individual canopy colonies (which ranged from one tree to almost one
ha). The spatial structure of the arboreal ant community was confirmed using a Checkerboard
score (observed values were significantly higher than randomized; p < 0.05). Using multi-
variate analysis, we confirmed that community composition is not affected by the size of the
sampled tree, the species composition of the forest, or canopy connectivity. However, after
adjusting the results for spatial auto-correlation, differences in the elevation of sampled trees
had a small but significant effect, suggesting a small influence of habitat filtering. We also
performed a novel statistical method (Colony Area Null Modelling Algorithm, CANMA) to
disentangle the spatial structure of the ant community between trees, comparing the overlap
of territories to randomization, showing a marginally non-significant result for whole canopy
community but a strong effect of spatially dominant species. In addition, we did a series of
aggression tests between species in custom arenas to search for measure of aggression of
spatially dominant species. Our Aggression Index for focal species was correlated with their
spatial segregation from CANMA.

These results confirm the existence of ant mosaics in tropical primary forest and suggest
that changes in microhabitats (differences in elevation) and behavioural dominance drive
spatial distribution, suggesting the importance of behaviour of individual species on the
spatial distribution of canopy ants.

Adresy autorti / Authors’ addresses:

DInstitute of Entomology, Biology Centre of the Czech Academy of Sciences,

Ceské Budgjovice, Czech Republic; e-mail: ondrej. mottl@email.cz

2 Faculty of Science, University of South Bohemia, Ceské Bud&jovice, Czech Republic
9 The New Guinea Binatang Research Center, Madang, Papua New Guinea

4 Operational Directorate Natural Environment, Royal Belgian Institute of Natural
Sciences, Brussels, Belgium
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Obr. 1. A — Teritoria dominantnich druhti mravenci v 9 ha lesa, Papua Nova Guinea. Cerné body ozna&uji stromy.
Krouzek kolem te¢ky oznaduje, Ze na strom byla umisténa navnada. Sitka stromovych korun byla vypoétena z ve-
likosti stromu (DBH). Teritorium je vytvoreno jako spojeni korun stromii se stejnou kolonii daného druhu. Sedé
cary oznacuji topografii oblasti (primérna nadmotskd vyska 130m n.m.). B — Barevné kddovani dominantnich
druhi, zaloZené na jejich ¢etnosti na navnadach a poctu obsazenych navnad. C — Distribuce 10 000 hodnot indexu
prekryvi (Overlap Index) uméle vytvofenych algoritmem Canopy Arena Null Modeling Algorithm (CANMA) pro
celé mravendi spoleGenstvi v pozorované oblasti. Cervend Gara ukazuje hodnotu pozorovaného indexu a hodnota
neni signifikantn¢ odlisna od nadhodné generovanych (p = 0,07).

Fig. 1. A — Territories of dominant canopy species of ants in a 9 ha observed area, Papua New Guinea. Each dot is
a tree. Circles around dots mark sampled trees. The width of each tree canopy is calculated from the size of the tree
(DBH). A territory comprises a combination of tree canopies occupied by the same colony of a given ant species.
Grey lines indicate the topography of the area (average elevation of 130 m a. s. 1.). B — Colour coding of Dominant
Canopy Species, based on their abundances and number of occupied baits. C — Distribution of 10 000 randomized
values of Overlap Index generated by Canopy Arena Null Modelling Algorithm (CANMA) for whole canopy
community of ants in the observed area. Red line shows the observed Overlap Index value, which is marginally
non-significant (p=0.07).
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Nejlepsi poster / Best poster presentation

Jsem opravdu tak moc roztiisténa?
Am I really so smashed?

David SADILEK?Y, Toma§ URFUS? & Jitka VILIMOVAD

Sténice domaci (Cimex lectularius Linnaeus, 1758) (Hexapoda: Heteroptera) (obr. 2)
ném pasu po celém svété. Tento krev sajici zaSkodnik se v poslednich desetiletich znovu
masove rozsifil zejména diky rozvoji hromadné dopravy a také diky ziskané rezistenci
na insekticidni postiiky. Nicmén¢ tento maly otrava vlastni velmi zajimavou skladbu cy-
togenetickych znakul. Jeho chromosomy jsou holokinetické, coz znamena, ze neobsahuji
centromeru, pohlavni chromosomy se béhem redukéniho déleni déli jinym zplisobem nez
autosomy (takzvanou invertovanou meiosou) a nejzajimavéjsi vlastnosti je vnitrodruhova
variabilita v po¢tu chromosomi.

Nadbytecné pohlavni chromosomy X byly v karyotypu C. lectularius popsany jiz v prvni
poloving 20. stoleti spolu s teorii, ze se jedna o fragmenty ptivodniho pohlavniho chromosomu
X. Zékladni stav karyotypu $ténic domécich u samce je 2n = 26+XXY (tj. 13 pard autosomd a tii
chromosomy pohlavni) (obr. 3A), v rdmci dosud zjisténé variability vSak byli nalezeni jedinci
s karyotypem az do 2n = 26+20XY (tj. 20 fragmenti chromosomu X a jeden Y) (obr. 3B).

V soucasné studii chceme ovéfit pivod téchto nadpocetnych chromosomi za pouziti
pratokové cytometrie. Klasickou cytogenetikou jsme analyzovali karyotyp 213 jedinctu C.
lectularius z 51 lokalit ve stiedni Evropé, zejména Ceské republiky, a nasledn& jsme u nich
zméfili obsah jaderné DNA proti rostlinnému standardu Solanum pseudocapsicum metodou
pratokové cytometrie.

Dosazené vysledky ukazuji, ze mezi jedinci s vy$§im poctem chromosomu je mnohem
vEtsi rozpéti v obsahu jaderné DNA neZz u jedinct se zakladnim poctem chromosomu. Mezi
jedinci se zvySenym poctem chromsomt byli nalezeni jak jedinci s jadernym obsahem o 28 %
vys$im (2C = 2.72 pikogrami) tak jedinci s jadernym obsahem o 12 % niz§im (2C = 1.87 pg)
oproti praméru (2C = 2.12 pg) u jedinct se zakladnim karyotypem. Sténice s primérnym
obsahem jaderné DNA se vyskytovaly i mezi jedinci s vy$Sim poctem chromosomi, coz
v tomto piipadé ukazuje na jednoduchou fragmentaci chromosomu X, kterou navrhovali jiz
autofi v minulosti. Naopak u jedinct s vys$§im nebo niz§im obsahem DNA doslo i k dalsim
chromosomovym piestavbam, které sehravaji svoji roli béhem vyvoje karyotypu C. lectularius
s vy$§im poc¢tem chromosomu. Jsou to naptiklad duplikace a delece a tim padem se nejedna
jen o jednoduchou fragmentaci.

Vsechny zminéné chromosomové piestavby se pravdépodobné odehravaji pouze v ramci
pohlavnich chromosomu X. Tento fakt je podpofen pozorovanim délicich se jader v meio-
tické metafazi II, kde pohlavni chromosomy vystupuji vzdy jako univalenty ve stfedu kruhu,
tvofeném 13 pary autosomt. Také obsah jaderné DNA méteny u spermii ukéazal vyrazny
rozdil mezi spermiemi s n = 13+Y a 13+XX. Navic, rozdil mezi t€émito dvéma typy spermii
se zvySoval u jedinct s vysS§im poctem chromosomd, ale jaderny obsah spermii nesoucich Y
chromosom byl stale stejny.
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Cimex lectularius

Obr. 2. Sténice domaci (Cimex lectularius Linnaeus, 1758).
Fig. 2. Human bed bugs (Cimex lectularius Linnaeus, 1758).

Tento projekt byl podpofen grantem Grantové agentury Univerzity Karlovy cislo
277815/2015 a grantem SVV 260434/2017 Ministerstva Skolstvi, mladeZe a t€lovychovy
Ceské republiky.

The human bed bug (Cimex lectularius Linnaeus, 1758) (Hexapoda: Heteroptera) (Fig. 2)
is currently one of the most serious insect ectoparasites in temperate zones around the world.
This blood feeding pest has spread enormously in the past decades, thanks to mass transporta-
tion and insecticide resistance. However, this annoying little fellow shows a very interesting
assembly of cytogenetic features. Chromosomes are holokinetic, i.e. they have no centromere,
sex chromosomes divide during reduction cell division in a different way from autosomes
(so called inverted meiosis), and most amazingly, chromosome number varies within species.

The additional sex X chromosomes in the C. lectularius karyotype were already described
in the first half of the 20th century, and the hypothesis of their origin through sex X chro-
mosome fragmentation has been posted. The basic male karyotype consist of 2n = 26+XXY
(i.e. 13 pairs of autosomes and three sex chromosomes) (Fig. 3A), however the variation
so far known ranges up to 2n = 26+20XY (i.e. 20 fragments of chromosome X and one Y
chromosome) (Fig. 3B).
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Obr. 3. Chromozomy Cimex lectularius Linnaeus, 1758. A — metafaze 2. meiotického déleni jedince se zakladnim
poctem chromosomii 2n = 26+XXY, pohlavni chromosomy (oznaceny Sipkou), jsou uprostied kruhu tvofeného 13
pary autosomil. Metafaze 2 je jedina faze déleni bunky C. lectularius, kdy mohou byt pohlavni chromosomy jasné
rozpoznatelné. B — metafaze 1. meiotického déleni jedince se ¢tyfmi pohlavnimi X chromosomy navic, oznaceny
Sipkami, 2n = 26+6XY.

Fig. 3. Chromosomes of Cimex lectularius Linnaeus, 1758. A — meiotic metaphase 2, specimen with the basic
chromosome number 2n = 26+XXY, sex chromosomes (arrows) are in the middle of a ring formed by 13 autosomal
pairs. Metaphase 2 is the only phase in bed bug cell division when the sex chromosomes could be distinguished.
C — meiotic metaphase 1, specimen with the four additional sex chromosomes (arrows), 2n = 26+6XY.

In the current study, we want to clearly verify the origin of the additional chromosomes
using flow cytometry. The karyotypes of 213 C. lectularius specimens from 51 Central Eu-
ropean localities, mostly from the Czech Republic, were analysed; subsequently the nuclear
DNA volume was measured using the plant Solanum pseudocapsicum as an inner standard
using the FCM method.

The results show that specimens with karyotypes with more chromosomes have a much
broader range of nuclear DNA volumes than those with the basic karyotype. Among spe-
cimens with additional chromosomes, we found individuals with 28% higher (2C = 2.72
picogram) nuclear DNA volume and also specimens with 12% lower (2C = 1.87 pg)
nuclear DNA volume than the average (2C = 2.12 pg) among specimens with basic ka-
ryotype. Specimens with an average volume of nuclear DNA also occurred amongst those
with karyotypes with a higher chromosome number, indicating that simple fragmentation
of sex chromosome X also take place in C. lectularius as proposed by previous authors.
On the other hand, in specimens with higher or lower nuclear DNA volumes, some more
chromosomal rearrangements occurred, beside simple fragmentation, also duplication and
deletion. These play an important role during the development of C. lectularius karyotypes
with a higher chromosome number.

All chromosome rearrangements mentioned probably only involve sex chromosome X.
This is supported by observation of meiotic metaphase II, where sex chromosomes are shown
as univalents in the middle of 13 pairs of autosomes. Also nuclear DNA measured in sperm
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cells showed distinct differences between n = 13+Y and 13+XX, the difference becoming
higher with increasing chromosome number of the specimen. However, the nuclear DNA
volume of spermatids with Y is always the same.

This project was supported by grants no. 277815/2015 of the Grant Agency of Charles
University and no. SVV 260434/2017 of Ministry of Education, Youth and Sports of the
Czech Republic.
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