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Doktorska dizerta¢ni prace Mgr. Pavla Foltana je tvofena vstupni ¢asti, kterd vymezuje ramec feSené
problematiky a pfiblizuje aktualni stav znalosti fakultativni nekrofagie na mrtvych télech bezobratlych, a
souborem péti samostatnych studii zaméfenych na dil¢i aspekty feSeného tématu, které byly publikovany
v mezindrodné uznavanych biologickych €asopisech. Studie jsou prezentovany ve podobé ¢lanki ve forméa-
tu a Gprave jednotlivych Casopist. Tato forma dizertace sama o sob& doklada jeji kvalitu, jelikoz je ziejmé,
Ze jednotlivé studie prosly rigoréznim procesem oponentnich fizeni Casopist, které ve vlastnim zajmu pod-
stupuji prispévky kritice Spickovych specialisti na dana témata.

Charakteristika a aktualnost dizertacni price

Fakultativni nekrofagie je u pfevazné dravych skupin hmyzu velmi b&éZnou potravni strategii, avSak
studii, které se ji detailn€¢ zabyvaji je k dispozici jen velmi mélo. Jednim z hlavnich diivodii bude ziejmé
cela fada metodologickych komplikaci spojenych s vyhodnocovanim miry nekrofagie, at’ jiz prostfednic-
tvim pfimého pozorovani v piirozenych nebo laboratornich podminkach, tak prostfednictvim analyzy obsa-
hu traviciho traktu. Na rozdil od herbivorniho hmyzu, je detekce a determinace fragmentt potravy v ptipadé
mekkych Zivocisnych tkani prakticky nemozna bez pouziti molekularnich metod. Proto je velmi cennym
metodologickym pfispévkem studie Foltana et al. (2005) zaméfena na vyuZiti PCR technik pro zjisténi roz-
dilt v detekovatelnosti DNA v obsahu traviciho traktu predatora/nekrofaga pii piijimani Cerstvé (ulovené)
nebo rozkladajici se potravy. Vysledkem je zjisténi, Ze pouzitymi molekularnimi metodami neni mozné
bezpe¢né rozlisit potravu konzumovanou ve formé zivé ¢i uhynulé kofisti, diky ¢emuz mohou byt u téchto
metod nadhodnocovany vysledky o vlivu predace na $ktidce, napf. praveé u stievlika.

Studie Foltana (2004) se zabyva vlivem obrannych mechanismi péti druhti slimaki na potravni prefe-
rence stievlika Pterostichus melanarius (nespecializovany predator/nekrofag). Bylo zjisténo, Ze obranné
mechanismy slimakd maji zasadni vliv na jejich predaci stievliky a jsou druhové odlisné a odlisné G¢inné.
Vzhledem k tomu, Ze se jedna vesmés o skidce v zeméd€lstvi a stevlici jsou vyuZitelni pro jejich fizenou
kontrolu, maji tyto vystupy potencialni vyznam v biologickém boji.

Dalsi dvé studie (Pechova, Foltan 2008; Foltan, Puza 2009) se zabyvaji moderni a dosud méalo objasné-
nou problematikou ovliviiovani chovani hostitelti svymi parazity. Pfedmétem studia byly hlistice komeréné
vyuzivané v boji se Skodlivymi druhy hmyzu a slimaki, takze ziskané teoretické poznatky maji aplika¢ni
vyznam. Hlistice ovliviiuji chovani svych hostiteli prostfednictvim bakterialnich symbiontli takovym zpi-
sobem, Ze omezuji pozirani jejich mrtvych tél predatory. Parazitovani sliméci hynou pod povrchem pudy,
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kde epigeické druhy strevlikii nelovi (Pechova, Foltan 2008), a parazitovani jedinci slimaki a housenek
zaviject odpuzuji predatory/mrchozrouty (testovano na stievlicich Prerostichus melanarius).

Prispévek Foltana a Konvicky (2008) popisuje novou metodu pro velmi efektivni a dlouhodobé znacenti sli-
maka pomoci UV fluorescen¢niho barviva. Pomoci experimenti bylo ovéfeno, Zze metoda nesnizuje prezivani
oznacenych jedincti a zd4 se, Ze tento zplisob znaceni ma potencial pro $irSi pouzivani v rimci sledovani populac-
ni hustoty a pohybové aktivity meékkyst.

Vhodnost pouzitych metod vzhledem k dosazeni vyty¢enych cili

Modelovymi skupinami jednotlivych vyzkumt jsou mekkysi (Agriolimacidae - slimaCkoviti), mSice
(Aphididae) a zavije€i (Pyralidae), coby predméty predace ¢i nekrofégie, a sttevlik Pterostichus melanarius
(Coleoptera: Carabidae), jakozto modelovy predator a pfilezitostny nekrofag. V pfipadé kofisti se vesmes
jedna o druhy $kodici v zemédé€lstvi, coz pfeduruje mozny aplikaéni vyznam ziskanych poznatkii.
Strevlik Pterostichus melanarius je rovnéz velmi vhodny modelovy organismus pro tento typ vyzku-
mu, jelikoz se jedna o nespecializovaného predatora a pfileZitostného nekrofaga. Z praktického hledis-
ka je to dobie dostupny, pomérné dobfe prozkoumany druh, ktery ma navic potencial pro biologickou
ochranu pred sktdci (zejm. sliméaky) v zeméd¢lstvi. Nezanedbatelnym hlediskem pro vybér vhodného
modelového druhu je v sou€asnosti také jeho scientometricky vyznam, tedy citaéni potencial, ktery se
odviji od miry vyuzivani druhu jakozto modelu pro vyzkumy nejruznéjsiho charakteru.

Pfi studiu predace vs. nekrofagie autor vyuziva modernich molekularnich technik. Metodicky piispé-
vek (Foltan et al. 2005) o moznosti vyuziti PCR technik pro zjisténi rozdili v detekovatelnosti DNA
v obsahu traviciho traktu pfi piijimani Cerstvé nebo rozkladajici se potravy pfinasi cenné poznatky vyuZitel-
né pii posuzovani miry predace/nekrofagie i u jinych organismi.. Vyznam této publikace doklada i jeji vy-
soka citovanost (22 citaci v databazi WOS).

Posouzeni vysledku dizertaé¢ni prace s uvedenim Kritickych pfipominek

Dizertace pfinasi fadu ptivodnich udaju tykajicich se fakultativni nekrofagie na uhynulych bezobrat-
lych. Sklada se z péti samostatnych studi zaméfenych na nékteré dil¢i aspekty této potravni strategie, pfi-
¢emz nekteré prace se nekrofagie tykaji jen okrajové (Foltan 2004), nebo pouze popisuji metodiky vyuzitel-
né pii téchto studiich (Foltan, Konvicka 2008). Jednoticim prvkem t&chto dil¢ich studi pak zistava vyuZiti
modelovych organismt - stfevlika Prerostichus melanarius a sliméakt. Vzhledem k tomu, Ze se vzdy jedna o
studium biologie vybranych modelovych druhti vyuZivanych i v navazujicich studiich, prace i tak ptsobi
konzistentnim dojmem.

Jelikoz vSechny ¢lanky obsazené v dizertaéni praci prosly rigor6znim fizenim renomovanych biologic-
kych casopisti, ve kterych byly publikovany, je jejich védecka troven a kvalita apriori zajisténa a je bez-
pfedmétné je z tohoto hlediska hodnotit. Nasledujici drobné pifipominky se proto budou tykat vyhradné
vstupniho autorova komentéare.

- v uvodni ¢asti postradam $irsi literarni uvod do problematiky obligatni vs. fakultativni nekrofa-
gie. Chybi rozsahlejsi ptehled znalosti o skupindch bezobratlych, které této potravni strategie vyuZiva-
ji, pfi¢emzZ se autor zamétuje témét vyhradné na modelovy druh stfevlika a jeho kofist.
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- nekrofagie byla na bezobratlych feSena mnohem ¢astéji, nez autor zminuje v odstavcich 1 a 2 na
str. 1. Existuje cela fada studii zabyvajicich se napt. nekrofagnimi druhy Diptera, které se vyvijeji na
bezobratlych v¢. sliméki (napt. Buck 1997 — Eur. J. Entomol 94: 137-151; Buck et al 1997 — Entomol.
Probl. 28: 131-139; Kiihlnhorn 1986 — Angew. Parasit. 27: 123-130 a dalsi).

- na prvni pohled je zfejmé, Ze autor nevénoval sepisovani uvodni ¢4sti stejnou pozornost, jako
jednotlivym ¢lankiim, coz je $koda, protoZe uivodni ¢ast je to prvni, co Ctenai/recenzent procita a cel-
kovy dojem z jinak kvalitni prace to miZe ovlivnit

- autor se zde dopustil n€kolika Skolackych formélnich chyb, jako naptf. opomenuti citace
v seznamu literatury (Polis and Strong 1996), chyby v roce u citace (King et al 2008/2009), nebo za-
meény citace (v textu Putman 1983, v literatufe Putman 1978 — mySlena vSak byla ziejmé& prace z roku
1983). Citace maji nejednotny formét (¢arky pred ro¢niky Casopist vs. te¢ky, rok v zavorce vs. bez
zavorky ...), misty nejsou citace fazeny podle abecedy (viz Seastedt et al. 1981).

- uvodni ¢ast obsahuje také nekolik pieklepl, coz pii rozsahu 4 stran jist€ bylo mozné pohlidat.
Pieklep je dokonce i v Anotaci.

Uvedené ptipominky jsou vesmés forméalniho charakteru a nijak nesnizuji védeckou kvalitu préce.

Celkové zhodnoceni s uvedenim, zda dizertacni prace spliiuje podminky pro kon:ini obhajoby

Autor v pfedloZené praci jednozna¢né dokézal, Ze je schopen tviiréim zptsobem zpracovat, erudované interpre-
tovat a nasledn¢ publikovat vysledky své védecké prace v kvalitnich védeckych ¢asopisech. Predlozené doktor-
ska dizerta¢ni prace odpovida vSem kladenym pozadavkiim a doporucuji ji k obhajobé. Autor dizerta¢ni prace
Magr. Foltan si zasluhuje védecko-akademickou hodnost ,,philosophiae doctor" a udéleni titulu Ph.D.

V Ostravé 20. 3. 2010

£
RNDr. Petr Kocarek, Ph.D.
Katedra biologie a ekologie
Piirodovédecka fakulta Ostravské Univerzity v Ostrave
710 00 Ostrava 2



Examination of PhD thesis:
Facultative scavenging on invertebrate cadavers, by Pavel Foltan.

In this thesis, the student attempts to characterise the effect of scavenging of
invertebrates using a combination of techniques including PCR, choice experiment in
the laboratory and field experiments using detection by UV florescence. As such the
student has not only demonstrated that he is capable of designing and carrying out
controlled experiments, but has also produced valid and significant contributions to
this field. I am therefore happy to report that this thesis meets all the requirements for
the award of a PhD degree. It presents new and exciting results, which could
potentially re-evaluate the way in which we quantify links in the trophic levels of
ecosystems.

The following are my observations from the thesis. Some of these observations
require that the candidate make changes to the document. Others are comments,
which would be put forward to the candidate for a response in the event of an oral
examination, which is regrettably not possible. I therefore suggest that the supervisor
determine whether or not the candidate has sufficiently answered each comment.

1. I have detected several typographical and grammatical errors in the introduction
that must be seen to before the degree is awarded.

2. Paper 2 proposes an evolutionary basis for the significantly different spatial
distribution of slugs that were infected with nematodes and those that were not. I
should like to know if the candidate has any idea what mechanisms could be involved
in this potentially interesting slug-nematode interaction. How does the nematode
parasite actually get the slug to burrow under ground, thereby avoiding predation?

3. For the evolution of such a slug-nematode interaction, one would expect a high
degree of species specificity in infection. If the nematode could easily infect another
slug species, there would be no reason for evolving such a mechanism specifically for
D. reticulatum. Or has this mechanism of burrowing to avoid predator detection after
death also been observed in other nematode infected slug species?

4. There is something slightly contradictory in the findings of papers 2 and 3. Both
papers note that the removal of invertebrate cadavers in the field is extremely fast.
Furthermore, paper 2 suggests the interesting mechanism of spatial manipulation by
the nematodes to avoid predation. Yet, paper 3 shows through choice experiments that
predators prefer non-nematode-infected slug cadavers. If this were indeed true, why
would there be a need for the evolution of spatial manipulation (Paper 2), since the
predators prefer not to eat infected slugs on the surface anyway?

5. My opinion is that one or the other (or most likely some combination of both) of
these strategies prevents the predation of slugs until the nematode life cycle is
complete.

6. However, I have trouble understanding the following statement (abstract, Paper 3):
“As P. hermaphrodita cannot infect an insect host, we hypothesise the deterrent effect
being and evolutionary adaptation of the nematode/bacteria complex rather than the




ability of the beetles to avoid potentially infective cadavers”. This was a choice
experiment in which the beetles chose significantly to avoid infected cadavers. The
burden of choice is therefore on the insect, since the cadaver cannot move itself to
avoid being chosen. The insect therefore must detect some kind of signal, olfactory or
other, that prevents it from choosing the infected nematode. Why does it make this
choice if there are no downstream consequences (in terms of fitness) in eating an
infected nematode?

"/Z/M o /
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PD Dr. Michael Traugott

Institute of Ecology
University of Innsbruck

Technikerstrasse 25
6020 Innsbruck, Austria

Tel.: +43-512-507-5693, Fax: +43-512-507-2817
Email: Michael. Traugott@uibk.ac.at

To

Prof. Frantisek Sedlacek

Chairman of the Advisory committee
University of South Bohemia

20 March 2010

Dear Prof. Sedlacek,
Please find overleaf my review on the PhD-thesis of Mgr. Pavel Foltan. I hope
that my report provides you with the information necessary to complete your

assessment.

Kind regards, 3




Assessment of the PhD-thesis ‘Facultative scavenging on invertebrate
cadavers’ by Pavel Foltan, submitted in 2009 to the University of South
Bohemia

Within his PhD thesis Pavel Foltan examines the importance of carrion prey (here
specifically slugs) for invertebrate generalist predators (the carabid Pterostichus
melanarius) as well as slug defence mechanisms and carabid prey preferences.
Moreover, work on nematode-induced behavioural changes in moribund slugs,
which should reduce the risk of nematode-infected cadavers of getting consumed
by surface-active carabid predators, and a technique to mark slugs with UV-
fluorescent dyes are presented. All of this work has been published in
international journals which are well chosen for to the topics of the different
experiments. The acceptance of this work peer-reviewed journals demonstrates
the scientific significance and novelty of this work. In addition to these five
published manuscripts, the thesis contains an introductory chapter, describing the
general topic of the thesis work and the putative importance of carrion prey as
food source for (invertebrate) predators. Within this starting chapter Pavel Foltan
also explains how the five papers are interrelated to each other. As the
experimental work has already been published in peer-reviewed journals, I refrain
form extensively examining the presented papers for their scientific merits.
Instead, I am focussing in my assessment on the introductory chapter and the
whole thematic package of this thesis work.

The importance of invertebrate carrion as food source for facultative
scavengers surely has received little attention so far, although this topic is of great
importance to ecolbgists who are interested, for example, in food webs, predator-
prey dynamics, community ecology or pest control. Hence, this thesis clearly
addresses an important topic. As Pavel Foltan explains in his introduction to the
thesis, the lack of data on the significance of carrion food sources is manly caused
by the difficulties inherent to the identification and quantification of carrion-
consumer feeding links in the field. Although the work presented mostly dwells
on one specific predator-carrion/prey system (P. melanarius and slugs as carrion
and prey), different approaches to the topic (e.g. carrion removal rates in the field,
behavioural aspects of both predator and prey, methodological issues such as
prey-DNA detection success of live and carrion prey in carabids) have been
employed. These topics nicely complement each other and provide an excellent
thematic package to the topic investigated. The methodology employed and the
design of the experiments are adequate and include choice experiments (papers 2,
3, 5) as well as molecular and observational approaches to carrion consumption
under field conditions (paper 1). The results gained by these investigations
provided new scientific insights and will stimulate future work on this important
research topic.

Although T am strongly favouring the work conducted in its general
significance, I want to add a few critical comments on the introductory part. The
introduction chapter in general seemed to be a bit hastily prepared as indicated by




several language deficiencies and typos (e.g. page 1: lines 12, 16, 19, first
sentence of last paragraph). By the way, the word ‘predated’ which has been used
several times in the introduction and also in paper 2 cannot be used to refer to
‘predation’ as it means ‘backdate something’ (pre-date). Moreover, the references
in the reference list have been formatted inconsistently (e.g. ref. 1 and 12 are
formatted differently to most of the other refs). Although these things are minor
flaws, it would have been easy to avoid them and they somewhat ‘spoil’ the
otherwise good overall impression I got from the other work presented in the
manuscripts. Also, I disagree with some statements within the introductory
chapter and the use of certain references: for example, on page 1/line 4 Calder et
al. (2005) has been used as an example for the general importance of invertebrate
scavenging. This study, however, does not present such data but merely presents
findings on antibody prey protein detection and prey acceptance rates in beetle
predators fed carrion and prey. I also doubt that the outcomes of the paper by
Sheppard et al. (2005) indicate that secondary predation posses a significant
source of error in molecular gut content analysis: the results presented in this
article are quite similar to the ones reported in the paper by Harwood et al. (2001),
which has been cited as an example where secondary predation has not been
found to significantly affect molecularly derived predation rates. I also missed a
discussion on which alternative approaches/strategies could be employed for
estimating the proportion of scavenged prey in field studies. For example, Juen
and Traugott (2005, 2007) discuss this topic with regard to PCR-based prey
detection in invertebrate predators, however, no reference has been made to this
work.

Despite these minor flaws, I feel that the work Pavel Foltan presented in his
PhD-thesis qualifies him as a scientist who is able to generate scientific work of
high quality. Hence, I have no reservation to recommend Pavel Foltan to be
promoted to a holder of a PhD degree.

PD Dr. Michael Traugott
20/03/2010



