Zoznam schvélenych tém doktorandského Stadia
pre akademicky rok 2023/2024

Meno Skolite/a: Ing. Miroslav Blazenec, PhD.
Skolitel’ $pecialista:  Ing. Rastislav Jakug, PhD.

Studijny program:  Ekoldgia a ochrana biodiverzity
Studijny odbor: Ekologické a environmentélne vedy

Néazov témy (SK): Studium vzt'ahov v systéme smrek obyé&ajny — podkérny hmyz s
vyuZitim hyperspektralnych a termalnych dat z UAV

Nazov témy (EN):  Study of interactions in the Norway spruce - bark beetle system using UAV
obtained hyperspectral and thermal data

Forma stldia: denna

Anotécia:

Zdravotny stav smrekovych porastov priamo suvisi s ich odolnostou alebo predispoziciou vogi
naletu podkdrneho hmyzu. Na z&klade informécii o zdravotnom stave porastov a populdcii
podkdrneho hmyzu, mozno modelovat’” d’alSie Sirenie poSkodenia. V ramci navrhovanej téemy
bude Student v prostredi GIS vyhodnocovat' (daje ziskané zo skenovania lesnych porastov
hyperspektralnym a termalnym senzorom nesenymi UAV (bezpilotnym vrtul'nikom), najma vo
vztahu k charakteristikdm a indikatorom roznych foriem stresu a zdravotného stavu, a bude
tvorit modely vo vztahu k néletu podkérneho hmyzu. Ako referencia budu sluZit' plochy so
znamym stavom podpornych charakteristik zistenymi terestrickymi meraniami a pozorovaniami.

Annotation:

The health status of spruce stands is directly related to their resistance or predisposition to bark
beetle infestation. Based on information on the health status of stands and populations of bark
beetles, further spread of damage can be modelled. Within the proposed thesis, the student will
evaluate the data obtained from the scanning of forest stands by hyperspectral and thermal
sensors carried by UAVs in the GIS environment, related to the characteristics and indicators of
various forms of stress and health status, and bark beetle infestation models will be created.
Areas with a known state of the characteristics found with terrestrial measurements and
observations will serve as a reference.



Meno Skolite/a: Ing. Miroslav Blazenec, PhD.

Skolite/ $pecialista:  Ing. Rastislav Jakug, PhD.

Studijny program:  Ekoldgia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentélne vedy

Nazov témy (SK): Vplyv semiochemikalii v systéme smrek obyéajny - podkdrny hmyz

Nazov témy (EN):  Influence of semiochemicals in the system Norway spruce — bark beetles
Forma Stadia: denna
Anotacia:

Semiochemikélie (priméarne atraktanty, feromény a anti-atraktanty) vyrazne ovplyviuja
vyhladavanie hostitela podkérnym hmyzom, vlastny mechanizmus néletu a obranyschopnost’
smreka. Cielom navrhovanej prace je na zaklade laboratornych a terénnych pokusov, vratane
chemickych analyz prispiet k d’alSiemu pochopeniu uvedenych mechanizmov so zameranim
najméd na terpény ako aj ich zdroje pre syntézu v hostitel'skej drevine. Sug¢astou terénnych
experimentov bude sibeZzny odber prchavych latok v tesnej blizkosti kmeniov s inokulaénymi
experimentami Ips typographus na akceptaciu hostitera.

Annotation:

Semiochemicals (primary attractants, pheromones and anti-attractants) significantly influence the
search for the host by bark beetles, the intrinsic mechanism of bark beetle attack, and spruce's
defence-ability. The proposed work aims to contribute to further understanding of these
mechanisms based on laboratory and field experiments, including chemical analyses. The field
experiments will simultaneously collect volatile substances close to the tree stems with a parallel
run of the Ips typographus host acceptance inoculation experiments.



Meno Skolite/a: Ing. Peter Ferus, PhD.
Studijny program:  Ekologické a environmentalne vedy

Studijny odbor: Ekoldgia a ochrana biodiverzity

Nazov témy (SK): Interakcie dubov a poloparazitického imelovca europskeho
(Loranthus europaeus Jacq.) po¢as environmentalneho stresu

Nazov témy (EN): Interactions of oaks with hemi-parasitic yellow mistletoe (Loranthus
europaeus Jacq.) under environmental stress

Forma Stadia: denna

Anotacia:

Imelovec eurdpsky (Loranthus europaeus Jacq.) je beznym rastlinnym komponentom dubovych
lesnych ekosystémov Slovenska. Bohata zbierka cudzokrajnych druhov drevin v 130-ro¢nom
Arboréte Mlynany, zaloZzenom v podraste pdvodného dubovo-hrabového lesa, priniesla moznost’
novych interakcii tohto poloparazita. Urcity vyskyt imelovca sa povaZuje za prejav dobrého
zdravotného stavu ekosystému. Aka je jeho tloha v nom? Aky vplyv mé na produkény proces
a kondiciu duba cerového (Quercus cerris L.), severoamerického duba ¢erveného (Q. rubra L.)
a azijskeho duba Spicatolistého (Q. acutissima Carruth.) v réznom veku? Ako zasahuje do
vodného reZzimu hostitel'a pocas sucha a aka bude jeho odozva na kontaminaciu tazkymi kovmi?
Odpovede na tieto otazky dostaneme prostrednictvom morfometrickych,
dendrochronologickych, fyziologickych a metabolickych analyz na stromoch v lesnych
porastoch LS Cifare, resp. na zbierkovych drevinich v arboréte ako aj v ramci nadobovych
experimentov na semenacoch.

Annotation:

Yellow mistletoe (Loranthus europaeus Jacq.) is a common plant component of oak forest
ecosystems in Slovakia. Rich collections of non-native woody plant taxa in the 130 years old
Mlynany Arboretum, established in the understorey of original oak-hornbeam forest, brought
new interactions with this hemi-parasite. Its certain presence expresses a good ecosystem health.
However, what roles does it play? How does it influence production process and fitness of
Turkey oak (Quercus cerris L.), North-American red oak (Q. rubra L.) and Asian sawtooth oak
(Q. acutissima Carruth.) of different age? In what extent does it affect water balance of the host
tree during dry season, and how does it respond to contamination with heavy metals? These
questions will be answered in a sequence of morphometric, dendrochronological, physiological
and metabolic analyses in trees of the arboretum and adjacent forests as well as by means of pot
experiments in seedlings.



Meno Skolite/a: Ing. Rastislav Jakus, DrSc.
Skolite/ $pecialista:  Ing. Miroslav Blazenec, PhD.
Studijny program:  Ekoldgia a ochrana biodiverzity
Studijny odbor: Ekologické a environmentalne vedy

Néazov témy (SK): Priestorové Sirenie podkérneho hmyzu v smrekovych porastoch
v suvislosti s ich fyziologickym stavom

Nézov témy (EN): Spatial spreading of bark beetle infestations in spruce stands in relation to
their health status

Forma stldia: denna

Anotécia:

Fyziologicky stav (vitalita) smrekovych porastov (Picea abies L.) priamo savisi s ich odolnostou
voci néletu podkérneho hmyzu. Na zéklade informéacii o historickom vyvoji poSkodenia lesa
podkdrnym hmyzom a zdravotnom stave porastov ziskanych hlavne z ¢asovych radov
satelitnych snimok, moZzno modelovat’ d’alSie Sirenie poSkodenia. V ramci navrhovanej témy
budd v prostredi GIS vyhodnocované casové rady Udajov ziskané leteckymi a satelitnymi
senzormi z modelovych Gzemi v oblastiach zasiahnutych gradaciou podkdrneho hmyzu a budud
tvorené modely Sirenia.

Annotation:

The health status (vigour) of spruce stands (Picea abies L.) is directly related to their resistance
to bark beetle infestation. On the basis of information on the historical development of forest
damage by bark beetles and the health status of stands obtained mainly from time series of
satellite images, further spread of damage can be modelled. Within the proposed topic, time
series data obtained by aerial and satellite sensors from model areas in areas affected by the
gradation of bark beetle will be evaluated in a GIS environment and spread models will be
produced.



Meno 3kolitel’a: Ing. Rastislav Jakus, DrSc.
Skolite/ $pecialista:  Ing. Miroslav Blazenec, PhD.
Studijny program:  Ekoldgia a ochrana biodiverzity
Studijny odbor: Ekologické a environmentalne vedy

Nazov témy (SK): Mechanizmus odolnosti smreka (Picea abies L.) voéi viacerym
stresorom v podmienkach meniacej sa klimy

Nazov témy (EN):  Mechanism of spruce (Picea abies L.) resistance to multiple stressors in
climate change conditions

Forma stldia: denna

Anotécia:

Hlavnym ciefom navrhovaného vyskumu je Stadium mechanizmu genetickej, chemickej a
morfologickej odolnosti smreka voci viacerym stresorom v podmienkach klimatickych zmien.
Praca doktoranda zahfnajlca terénny vyskum aj laboratérne pokusy bude realizovana v ramci
SirSieho medzindrodného timu a bude zamerand hlavne na interdisciplinarne aspekty
a problematiku transkriptomu smreka. Kracovym zdrojom Gdajov budd komplexné terénne
pozorovacie plochy. Zo stromov sa odober( vzorky na analyzy primarnych metabolitov,
sekundarnych metabolitov (monoterpény a fenolove zluceniny) a pre laboratérne analyzy
transkriptdbmu. Sucasne sa vykonaju terénne biologické testy pomocou inokula¢nych boxov s
lykoZratom. Vysledky budd vyuZité pri tvorbe komplexného modelu odolnosti smreka.

Annotation:

The main objective of the proposed research is to study the mechanism of genetic, chemical and
morphological resistance of spruce to several stressors under conditions of climate change. The
PhD student's work, including both field research and laboratory experiments, will be carried out
within a broader international team and will mainly focus on interdisciplinary aspects and issues
of the spruce transcriptome. Comprehensive field observation plots will be a key source of data.
Trees will be sampled for analyses of primary metabolites, secondary metabolites (monoterpenes
and phenolic compounds) and for laboratory analyses of the transcriptome. At the same time,
field bioassays using inoculation boxes will be carried out. The results will be used in the
development of a comprehensive spruce resistance model.



Meno Skolite/a: Ing. Benjamin Jaréuska, PhD.

Studijny program:  Ekoldgia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentélne vedy

Nazov témy (SK): Biogeografia a ekoldgia rovnokridleho hmyzu v Karpatoch
Nazov témy (EN): Biogeography and ecology of Orthoptera in Carpathians
Forma Stadia: denna

Anotécia:

Rovnokridlovce su v zone mierneho pasma najcastejSie naviazané na rozlicné poloprirodné
a prirodné travnaté ekosystémy. Tieto trdvnaté ekosystémy, obklopené polami a lesmi, su
priestorovo izolované/fragmentované atak moézu byt vnimané ako ostrovny systém
(suchozemské habitatové ostrovy) a mézu byt pouZité ako model pre Stadium biogeografickych
faktorov ovplyviujdcich biodiverzitu. Dizertaéna praca bude skimat’ rovnokridlovce travnatych
habitatov z pohl'adu teérie ostrovnej biogeografie, ¢o mb6Ze zlepsit naSe pochopenie vplyvu
izolovanosti na biotu habitatovych ostrovov. Praca vyhodnoti diverzitu rovnokridlovcov a jej
priestorové zloZky (alfa, beta, zeta a gama diverzitu) aaspekty (taxonomickd, funkénu a
fylogenetick( diverzitu) vo vztahu k ekologickym a evolu¢nym hnacim faktorom, pricom sa
zohrladni opera¢né Skala potencialnych hnacich faktorov. Posudenie kvantitativnych informéacii o
habitatovych a inych ekologickych narokoch a preferenciach rovnokridlovcov méze umoznit ich
vyuZitie ako bioindikatorov pre travnaté ekosystémy. Pochopenie distribu¢nych vzorcov
diverzity rovnokridlovcov v regionoch s ohadom na priestorovu Ské&lu bude mat’ ochranarske
implikécie. Funkeny a fylogeneticky pristup by mohol zlepSit’ vysvetlenie rozdielov v charaktere
distribacie druhov eurépskeho a narodného vyznamu v porovnani s beznymi druhmi.

Annotation:

Orthopterans are most commonly associated with different semi-natural and natural grasslands in
temperate zone. There, the grasslands, surrounded by arable fields and forests, are spatially
isolated/fragmented thus can be viewed as island-like systems (terrestrial habitat islands) and can
be used as model to study the biogeographic forces shaping biodiversity. The PhD project will
examine orthopterans of grasslands by using island biogeography theory, which may improve
our understanding of the effect of insularity on habitat island biota. The thesis will study
orthopteran diversity and its scale components (alpha, beta, zeta and gamma diversities) and
aspects (taxonomic, phylogenetic and functional diversity) in relation to ecological and
evolutionary drivers while taking into account operating scale of potential drivers. Assessing
quantitative information on habitat and other ecological requirements and preferences of
orthopterans could enable us to use orthopterans as bioindicator species for grassland
ecosystems. Understanding distribution patterns of orthopterans diversity in regions according to
a scale-dependent manner will have conservation implications. Functional and phylogenetic
approach could improve explanation of differences in distributional pattern of species of
European and national importance in comparison to ubiquitous species.



Meno Skolite/a: Magr. Peter Kaiiuch, PhD.

Studijny program:  Ekoldgia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentélne vedy

Nazov témy (SK):  Akusticka a potravna ekoldgia lesnych netopierov v Karpatoch
Nazov témy (EN):  Acoustic and foraging ecology of forest bats in Carpathians

Forma stldia: denna

Anotécia:

Z ochranérskeho hradiska patria netopiere k ohrozenym druhom. Ich ochrana ¢asto nepriamo
prospieva aj ochrane inych druhov, ktoré Ziju v danom prostredi. Nepriaznivym vplyvom
globalnych zmien su vystavené najmé populécie zranitelnych druhov netopierov v lesnom
prostredi. Dizertatnd praca sa bude zaoberat' akustickou ekologiou netopierov, ktord prepaja
sprévanie a aktivitu jedincov sich prostredim apotravou. Hlavnym cielom dizertacie je teda
Studovat’ adaptacné mechanizmy spojené svyuZivanim habitatu a preZivanim populdcii
netopierov a prispiet’ k poznaniu ich tlohy v meniacom sa lesnom ekosystéme. Osobitny zretel’
bude kladeny na ekologiu raniaka obrovského, ktory patri k najmenej poznanym, avSak
z vedeckého hradiska najzaujimavejsim druhom v Europe.

Annotation:

Bats in conservation practice belongs to endangered species, the protection of which indirectly
contributes to the protection of other species in the environment. Populations of vulnerable forest
bats and their habitats are especially exposed to threats associated with global changes. The PhD
project deals with acoustic ecology that link behaviour and activity of bats with their
environment and diet. Thus, the main objective of the thesis is to study adaptation mechanisms
which are involved in the habitat use and survival of populations of bat species and their roles in
altering forest ecosystem. A special focus will be paid on the ecology of the giant noctule, one of
the rarest and least known bats but the most charismatic species in Europe.



Meno Skolite/a: Ing. Pavel Mezei, PhD.
Studijny program:  Ekoldgia lesa
Studijny odbor: Lesnictvo

Néazov témy (SK): Casova a priestorova analyza epidémie podkorneho hmyzu v
lesnych ekosystémoch

Néazov témy (EN): Temporal and geographical analysis of bark beetle outbreaks in forest
ecosystems

Forma Studia: denna

Anotécia:

V poslednych desatrociach sme svedkami zvySenej frekvencie a intenzity gradacii
podkdrneho hmyzu. PreZivanie a zdravotny stav lesnych porastov budi Uzko prepojené nielen
s popula¢nou dynamikou podkérneho hmyzu, ale aj s priebehom klimatickych premennych.
Moderné technoldgie dial’koveého prieskumu zeme (DPZ), geografickych informacnych
systétmov (GIS) a Statistického softvéru (napr. "R™) umoznuju aj retrospektivhu analyzu
gradacii v case a priestore. S vyuZitim hydrometeorologickych dat si kladieme za ciel
zdokonalit’ su¢asné modely a poznatky o gradaciach hmyzu, identifikovat' a porovnat’ vplyv
environmentalnych premennych.

Annotation:

Unprecedented tree mortality occurred during the last decades, caused mainly by wind and
bark beetles. The survival of forest stands will depend on the geographical extent of outbreaks
and bark beetle population dynamics influenced by climate. Technologies such as remote
sensing (RS), geographical information systems (GIS) and statistical software (such as "R")
will be used during the study. Our aim is to model and analyse bark beetle population
dynamics with the use of hydrometeorological variables.



Meno Skolite/a: RNDr. lvan Mihal, CSc.
Studijny program:  Ekoldgia a ochrana biodiverzity
Studijny odbor: Ekologicke a environmentalne vedy

Néazov témy (SK): Struktura spoloéenstiev makromycét v rozne obhospodarovanych
bukovych porastoch

Néazov témy (EN):  Structure of macromycete communities in differently managed beech
stands

Forma Studia: denna

Anotécia:

Témou doktorandského Stadia bude vyskum druhovej diverzity, ekoldgie, fytopatolégie a
biondika¢nych  vlastnosti makromycét v bukovych lesnych porastoch, ktoré su
obhospodarované roznymi lesohospodarskymi postupmi (zdravotné prebierky, odstupiiovany
vek porastov a porasty bez zasahov). Vyskum bude prebiehat na vybranych trvalych
vyskumnych plochach v nezmieSanych bucindch v Kremnickych a Veporskych vrchoch.,
Terénny vyskum bude realizovany za pouZitia klasickych — mykofloristickych
a mykoekologickych metodik, ktoré sa pouZivaju pri Studiu dynamiky druhovej diverzity
a cenologickych pomerov mykocendz v terénnych a laboratornych podmienkach. Terénne
prace budu prebiehat’ poc¢as vegetacnej doby, od maja do oktdbra, minimalne pocas troch
rokov. Pocas doktorandského Studia sa bude determinovat’ druhové spektrum fruktifikujucich
makromycét na skamanych lokalitach, kvantifikovat sa budd vybrané ekologické a
mykocenologické faktory (napr. abundancia plodnic, dominancia asukcesia druhov,
ekotrofizmus, fytopatolégia, mykorizny potenciél a bioindikacné vlastnosti makromycét) a
vybrané abiotické faktory. V pripade dostato¢éného mnoZstva plodnic sa bude Studovat’ aj
autekoldgia vybranych rodov makromycét (napr. Armillaria spp., Clitopilus spp., Laccaria
spp., Mycena spp. a in€).

Annotation:

The topic of the doctoral study will be the research of species diversity, ecology,
phytopathology and bioindicative properties of macromycetes in beech forest stands, which
are managed by different forestry practices (health thinnings, graded age of stands and stands
without interventions). The research will take place on selected permanent research areas in
unmixed beech forests in Kremnickeé and Veporské vrchy Mountains. Field research will be
carried out using classical mycofloristic and mycoecological methods, which are used in the
study of the dynamics of species diversity and coenological ratios of mycocenoses in field and
laboratory conditions. Field work will take place during the growing season, from May to
October, for at least three years. During the doctoral studies, the species spectrum of
fructifying macromycetes will be determined at the investigated locations, selected ecological
and mycocenological factors (e.g., abundance of fruiting bodies, dominance and succession of
species, ecotrophism, phytopathology, mycorrhizal potential and bioindicative properties of
macromycetes) and selected abiotic factors will be quantified. In the case of a sufficient
number of fruiting bodies, the autecology of selected genera of macromycetes will also be
studied (e.g., Armillaria spp., Clitopilus spp., Laccaria spp., Mycena spp. and others).



Meno Skolite/a: Ing. Emilia Ondruskov4, PhD.

Skolite? 3pecialista:  Mgr. Zuzana Janosikova, PhD.

Studijny program:  Ekoldgia a ochrana biodiverzity

Studijny odbor: Ekologicke a environmentalne vedy

Néazov témy (SK): Teplotné adaptéacie a patogenita huby Dothistroma pini

Nézov témy (EN):  Temperature adaptation and pathogenicity of the fungus Dothistroma
pini
Forma Stadia: denna

Anotécia:

Globalne zmeny klimy vedu v poslednom obdobi k zvySenému riziku zavlecenia viacerych
chordb a Skodcov. Zaroven tito mézu v novych klimatickych podmienkach naché&dzat’ vhodné
Zivotné podmienky a spravat’ sa agresivnejSie. Malo vedecky prebadany je potencionalny
vplyv klimatickej zmeny na Zivotny cyklus, schopnost adaptacie, resp. virulenciu
patogénnych hab. Huba Dothistroma pini je nedavno introdukovany patogen asimilacnych
orgdnov borovic na Gzemi Slovenska. Dizertacna praca sa bude venovat’ teplotnej adaptécii
geneticky aj geograficky odlisSnych populacii huby D. pini scielom zistit' koloniza¢ny
potencial tejto huby a jej schopnost’ adaptovat’ sa na meniace podmienky prostredia. Dalsim
cielom préace bude vyhodnotit® virulenciu tychto roznych kmenov huby prostrednictvom testu
patogenity. Oba experimenty sa uskutoc¢nia v kontrolovanych laboratérnych podmienkach.

Annotation:

In the recent years, the progress of global climate leads to increase the risk of introduction of
disease and pests. At the same time, they can find suitable conditions for their life in new
climatic terms and behave more aggressively. Relatively little is known about potential impact
of climate change on the life cycle, adaptation possibilities or virulence of pathogenic fungi.
The fungus Dothistroma pini is a recently introduced pathogen of pine needles in Slovakia.
Dissertation thesis will engage on of temperature adaptation of genetically and geographically
different populations of D. pini fungus in order to find out the colonization potential of this
fungus and its ability to adapt to changing environmental conditions. Further aim of the
dissertation thesis will be to evaluate the virulence of these different fungal strains using
pathogenicity test. Both experiments will be performed under controlled laboratory
conditions.



Meno Skolite/a: doc. Ing. Miroslav SANIGA, CSc.
Studijny program:  Ekoldgia lesa

Studijny odbor: Lesnictvo
Néazov témy (SK): Vplyv disturbancii v lesnom prostredi na populacie modelovych
druhov vtakov

Néazov témy (EN): The influence of disturbances in the forest environment on populations
of model bird species

Forma Studia: denna

Anotécia:

Fragmenty lesnych ekosystémov a ich ekotdny charakterizuji odlisné ekologické faktory ako
rozsiahle savislé lesné ekosystémy, a preto kvalitativno-kvantitativna Struktura Zivocisnych
spoloc¢enstiev tychto dvoch biotopov je rozdielna. Cielom dizertacnej prace bude poznanie
limitov prezivania modelovych populécii vtakov v réznych typoch lesnych spologenstiev a
objasnenie potravnych, ukrytovych a hniezdnych narokov modelovych druhov vtakov.
Kvalitativno-kvantitativna Struktira vtacich spoloc¢enstiev bude Studovana metddou
transektov a mapovania hniezdnych teritorii vnutri lesnych ekosystémov a ich ekoténoch,
fragmentovanych lesnych porastoch a stavislych porastoch vo vybranych pohoriach stredného
Slovenska.

Annotation:

Fragments of forest ecosystems and their ecotones are characterized by different ecological
factors than extensive continuous forest ecosystems, and therefore the qualitative-quantitative
structure of the animal communities of these two biotopes is different. The aim of the
dissertation will be to find out the survival limits of model bird populations in different types
of forest communities and clarify the food, shelter and nesting requirements of model bird
species. Qualitative and quantitative structure of bird communities will be studied with
method of transects and mapping of breeding territories inside forest ecosystems and their
ecotones, fragmented forest stands and continuous stands in selected mountains of central
Slovakia.



