Navrh tém dizertacnych prac pre akademicky rok 2026/2027

Ustav ekoldgie lesa SAV, v.v.1.
(externa vzdeldvacia institicia)

Vysoka skola: Fakulta ekologie a environmentalistiky, Technicka univerzita
vo Zvolene

Meno Skolitela: Ing. Marek Barta, PhD.

Studijny odbor: Ekologické a environmentalne vedy

Studijny program:  Ekolégia a ochrana biodiverzity

Nazov témy (SK):  Invazia sietnicky dubovej (Corythucha arcuata): vyskum genetickej
diverzity a mikrobialnych interakcii v ekosystéme dubovych
porastov

Nazov témy (EN):  Invasion of the oak lace bug (Corythucha arcuata): investigation of
genetic diversity and microbial interactions in oak forest ecosystems

Forma $tadia: denna

Anotacia: Invazni Skodcovia v lesoch predstavujii vyznamny problém v kontexte globalizacie
a klimatickej zmeny. NaruSaju povodné spolocCenstva, prispievaju k stresu stromov a
ovplyvitujii vztah korist-predator, ¢o mdze viest ku kaskadovému efektu s dopadom na
biodiverzitu a ekosystémové sluzby lesa. V priebehu dvoch desatroci sa takmer po celej Europe
rozsirila sietnicka dubova a dnes predstavuje hrozbu pre duby v lesnych porastoch aj mestske;j
zeleni. Tento druh pochédzajtci z nearktickej oblasti, bol ndhodne introdukovany do Talianska
v roku 2000 odkial’ rychlo rozsiril. Na Slovensku st jej hlavnymi hostitel'mi Quercus robur a
Q. cerris. Jednym z problémov pre zdravotny stav lesov v dosledku vyskytu sietnicky moze byt’
zvysena aktivita sekundarnych patogénov, co moze nésledne prispievat’ k chradnutiu dubov.
Existuju predpoklady, ze sietnicka méze pdsobit’ ako vektor hubovych patogénov. Hoci priame
dokazy chybaju, bioldgia sietnicky poukazuje na potencialny prenos patogénov. Vyskum v tejto
oblasti zatial’ nebol realizovany. Entomopatogénne huby predstavuji taxonomicky rozmaniti
skupinu mikroorganizmov. Su schopné infikovat a usmrcovat hmyz, ¢im prispievaju k
udrziavaniu ekologickej rovnovahy ekosystémov. Informacie o aktivite tychto hub v
populaciach sietnicky su obmedzené a moznosti biologickej regulacie sietnicky nie su
preskimané. Ciel'mi dizertacnej prace bude realizdcia komplexnej analyzu invaznej dynamiky
sietnicky dubovej v Europe prostrednictvom S$tudia genetickej Struktary a diverzity jej
populacii, objasnenie asocidcii s fytopatogénnou mikrobiotou a analyza potencidlu prenosu
fytopatogénov v dubovych porastoch. Cielom bude tiez identifikécia entomopatogénnych hib
sietni¢ky ako potencidlnych kandidatov na biologicku ochranu.

Annotation: Invasive pests are a significant problem under globalization and climate change, as
they disrupt native communities, stress trees, and alter predator—prey relationships, which can
trigger cascading effects on biodiversity and forest ecosystem services. In the last two decades,
the oak lace bug has spread across almost all of Europe and now threatens oaks in both forest
stands and urban greenery. This species, originating from the Nearctic region, was accidentally
introduced into Italy in 2000, from where it spread rapidly. In Slovakia, its main hosts are



Quercus robur and Q. cerris. One problem for forest health resulting from lace bug occurrence
may be increased activity of secondary pathogens, which can then contribute to oak decline.
There is a presumption that the oak lace bug may act as a vector of fungal pathogens; although
direct evidence is lacking, its life cycle indicates a potential for pathogen transmission, and
research in this area has not yet been carried out. Entomopathogenic fungi are a taxonomically
diverse group of microorganisms that infect and kill insects, thereby helping maintain the
ecological balance of ecosystems. Information on the activity of these fungi in oak lace bug
populations is limited, and options for their biological control remain unexplored. The aims of
the dissertation will be to conduct a comprehensive analysis of the invasion dynamics of the
oak lace bug in Europe by studying the genetic structure and diversity of its populations, to
clarify its associations with the phytopathogenic microbiota, and to analyse its potential to
transmit phytopathogens in oak stands. Another aim will be to identify entomopathogenic fungi
of the oak lace bug as potential candidates for biological control.

Meno skolitela: Ing. Peter Ferus, PhD.

Studijny odbor: Ekologické a environmentalne vedy

Studijny program:  Ekolégia a ochrana biodiverzity

Nazov témy (SK):  Regenerativny agrolesnicky pristup v hospodareni na pode ako
prostriedok boja proti klimatickej zmene? Analyza toku uhlika
a dusika na poli

Nazov témy (EN):  Regenerative agroforestry farming as a means of climate change
mitigation? Analysis of carbon and nitrogen cycling in the field

Forma $tadia: denna

Anotacia:  Regenerativne  polnohospodarstvo  charakteristické neobrabanim  pddy
a permanentnym rastlinnym krytom vytvdra priestor pre akumuldciu organického uhlika
v pdde, teda redukciu jeho rozkladu na CO,. Minimalizmus v aplikacii priemyselnych hnojiv
predstavuje zasa tlak na zniZenie neefektivnej straty dusika vo forme oxidu dusného, d’alSicho
vyznamného sklenikového plynu. NavySe, zapojenie drevinovej zlozky (tzv. alley-cropping
agrolesnictvo) moze pozitivny ucinok na kolobeh tychto prvkov esSte znasobit’. Tato dizertacna
praca sa sustredi na Stadium potencialu originalneho regenerativneho agrolesnickeho modelu
na baze agatu bieleho (Robinia pseudoacacia L.) a levandule lekarskej (Lavandula angustifolia
Mill.) v redukcii tvorby sklenikovych plynov v pol'nych podmienkach. Zhodnoti akumuléaciu
uhlika v rastlinnej produkcii, jeho podiel v pozberovych zvyskoch/listovom opade a rychlost’
ich dekompozicie (CO,, CHs) ako aj dynamiku pddneho dusika, fix4ciu a Gniky v plynnom
skupenstve (N2, N2O, NH3) pocas sezony 1 v dlh§om ¢asovom horizonte (rotacia).

Annotation: Regenerative farming, characteristic with no-tillage approach and permanent plant
cover, represents an effective means for organic carbon accumulation in the soil, hence
reduction of its turn-over to carbon dioxide. Then, minimal application of mineral fertilizers in
this farming system puts a pressure on decrease of ineffective nitrogen loss through nitrous
oxide, further important green-house gas. Moreover, introduction of woody components (alley
cropping agroforestry) can multiply this positive effect on the element cycling. This dissertation
concentrates on study of GHG reduction potential of an original regenerative agroforestry
model based on black locust (Robinia pseudoacacia L.) and lavender (Lavandula angustifolia
Mill.). Evaluation of the carbon accumulation in the plant production, its proportion remaining
in the field (harvest rests, leaf shed) and decomposition rate (CO2, CH4), is particularly aimed.



Furthermore, attention to the soil nitrogen dynamics, fixation and loss in the gaseous form (N>,
N20, NH3) in the course of season/rotation, will also be given.

Meno skolitel’a: Ing. Benjamin Jarcuska, PhD.

Studijny odbor: Ekologické a environmentélne vedy

Studijny program:  Ekologia a ochrana biodiverzity

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

Anotacia: Rovnokridlovce st v zone mierneho pasma najCastejSie naviazané na rozlicné
poloprirodné a prirodné travnaté ekosystémy. Tieto travnaté ekosystémy, obklopené polami a
lesmi, su priestorovo izolované — fragmentované a tak mézu byt vnimané ako ostrovny systém
(suchozemské habitatové ostrovy) a mézu byt’ pouzité ako model pre Stadium biogeografickych
faktorov ovplyviujacich biodiverzitu. Dizertatna praca bude skumat’ rovnokridlovce
travnatych habitatov z pohl'ahu tedrie ostrovnej biogeografie, ¢o moze zlepsit nase pochopenie
vplyvu izolovanosti na biotu habitatovych ostrovov. Praca vyhodnoti diverzitu rovnokridlovcov
a jej priestorové zlozky (alfa, beta, zeta a gama diverzitu) a aspekty (taxonomicka, funként a
fylogenticku diverzitu) vo vzt'ahu k ekologickym a evolu¢nym faktorom, pricom sa zohl'adni
operacna Skala potencialnych hnacich faktorov. Postudenie kvantitativnych informacii o
habitatovych a inych ekologickych narokoch a preferencidch rovnokridlovcov méze umoznit
ich vyuzitie ako bioindikatorov pre travnaté ekosystémy. Pochopenie distribu¢nych vzorcov
diverzity rovnokridlovcov v regionoch s ohl'adom na priestorovu skalu bude mat’ ochranarske
implikacie. Funkény a fylogeneticky pristup by mohol zlepsSit vysvetlenie rozdielov v
charaktere distribucie druhov eurdpskeho 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 biota
of habitat islands. 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.



Vysoka skola: Lesnicka fakulta, Technické univerzita vo Zvolene

Meno skolitela: Ing. Rastislav Jakus, DrSc.
Skolitel $pecialista: Ing. Miroslav BlaZenec, PhD.
Studijny odbor: Lesnictvo

Studijny program:  Ekologia lesa

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

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

Forma $tadia: denna

Anotacia: Fyziologicky stav (vitalita) smrekovych porastov (Picea abies L.) priamo suvisi s ich
odolnostou voci naletu podkérneho hmyzu. Na zaklade informacii o historickom vyvoji
poSkodenia lesa podkérnym hmyzom a zdravotnom stave porastov ziskanych hlavne z
casovych radov satelitnych snimok, mozno modelovat’ d’alSie Sirenie poskodenia. V ramci
navrhovanej témy budu v prostredi GIS vyhodnocované ¢asové rady udajov ziskané leteckymi
a satelitnymi senzormi z modelovych uzemi v oblastiach zasiahnutych gradaciou podkoérneho
hmyzu a buda tvorené modely Sirenia.

Annotation: The health status (vigour) of spruce stands (Picea abies L.) 1is 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 skolitela: Ing. Rastislav Jakus, DrSc.
Skolitel’ $pecialista:  Ing. Miroslav BlaZenec, PhD.
Studijny odbor: Lesnictvo

Studijny program:  Ekoldgia lesa

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

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

Forma $tadia: denna

Anotécia: Hlavnym cielom navrhovaného vyskumu je $tadium mechanizmu geneticke;j,
chemickej a morfologickej odolnosti smreka voci viacerym stresorom v podmienkach
klimatickych zmien, vratane prejavov odolnosti na spektralnych signatarach ziskanych
metddami dial’kového prieskumu zeme. Navrhujeme interdisciplindrny vyskum zahfnajuci
terénne prace, terénne a laboratdrne pokusy, spracovanie vzoriek a analyzu tdajov. KI'icovym
zdrojom udajov budlil komplexné terénne pozorovacie plochy. Zo stromov sa budu odoberat’
vzorky na analyzy primarnych metabolitov, sekunddrnych metabolitov (monoterpény a
fenolové zluceniny) a laboratorne analyzy transkriptomu. Vyuziju sa aj hyperspektralne snimky
porastov a drevin Vysledkom navrhovaného vyskumu bude model, ktory zahfiia genetické,



chemické, morfologické a spektralne faktory mechanizmov odolnosti stromov. Vyskum bude
prebiehat’ v rdmci SirSieho medzinarodného timu.

Annotation: The main objective of the proposed research is to study the mechanism of genetic,
chemical, and morphological resistance of spruce to multiple stressors in climate change
conditions, spectral markers of resistance. We propose interdisciplinary research incorporating
advanced field surveys, field bioassays, laboratory experiments, sample processing, and data
analyses. The key data source will comprise the establishment of comprehensive field
observation plots. Trees will be sampled for primary metabolites, secondary metabolites
(monoterpenes and phenolic compounds) and transcriptome laboratory analyses. The study will
also employ hyperspectral images of forest stands. The result of the proposed research will
provide a model that incorporates genetic, chemical, morphological, and spectral drivers of tree
resistance mechanisms. The research will be carried out as part of a wider international team.

Meno Skolitela: Ing. Pavel Mezei, PhD.

Studijny odbor: Lesnictvo

Studijny program:  Ekolégia lesa

Nazov témy (SK):  Casova a priestorova analyza gradacie podkdérneho hmyzu
v smrekovych ekosystémoch

Nazov témy (EN):  Temporal and geographical analysis of bark beetle gradations in spruce
forests

Forma $tadia: denna

Anotacia: V poslednych desatroCiach sme svedkami zvysSenej frekvencie a intenzity gradacii
podkorneho hmyzu. Zdravotny stav smrekovych lesov je zko prepojeny s klimatickymi a
stanoviStnymi premennymi, ktoré zaroven ovplyviiuji populaénit dynamiku podkorneho
hmyzu. Technolégie dialkového prieskumu Zeme (DPZ), geografickych informac¢nych
systémov (GIS) a pocitacového modelovania umoznuju detailnt analyzu gradacii podkorneho
hmyzu v &ase a priestore. Cielom préace je prehibit’ poznatky o priestorovo-Zasovej dynamike
gradacii s vyuzitim stanovistnych udajov, meteorologickych udajov a udajov o zdravotnom
stave porastov (vratane indikatorov vitality — vegetacnych indexov odvodenych z DPZ) a
kvantifikovat’ vplyv jednotlivych environmentalnych faktorov a vitality stromov na ich priebeh.

Annotation: Over the past decades, forest ecosystems have experienced unprecedented levels
of tree mortality, driven primarily by wind disturbances and bark beetle outbreaks. The fate of
forest stands depends on the spatial extent of outbreaks and the complex population dynamics
of bark beetles, which are increasingly shaped by climatic extremes. To address this challenge,
this study will employ a suite of advanced tools, including remote sensing (RS), geographic
information systems (GIS), and computer modelling. The main objective is to develop and
apply models that simulate bark beetle population dynamics in response to hydro-
meteorological and site conditions and tree-health status (vegetation indices derived from RS),
with the aim of analyzing the relative importance of local- versus landscape-scale drivers.



Vysoka skola: Fakulta prirodnych vied a informatiky, Univerzita
KonStantina filozofa v Nitre

Meno skolitela: Mgr. Katarina Pastir¢akova, PhD.
Skolitel’ $pecialista:  Ing. Marek Barta, PhD.
Studijny odbor: Ekologické a environmentélne vedy

Studijny program:  Environmentalistika

Nazov témy (SK):  Mykobiota asociovana so sietnickou dubovou (Corythucha arcuata)
v lesnych a mestskych ekosystémoch

Nazov témy (EN):  Mycobiota associated with the oak lace bug (Corythucha arcuata) in
forest and urban ecosystems

Forma $tudia: denna / externa

Anotacia: Sietnicka dubova (Corythucha arcuata) patri medzi vyznamné invdzne druhy hmyzu,
ktoré negativne ovplyviiuju zdravotny stav dubovych porastov v lesnom aj mestskom prostredi,
pricom okrem priameho poskodzovania hostitel'skych drevin moze zohravat’ tilohu aj v prenose
mikroorganizmov. Cielom dizertaCnej prace bude Stadium mykobioty asociovanej so
sietnickou dubovou a zhodnotenie jej druhovej diverzity a ekologického vyznamu v lesnych a
mestskych ekosystémoch. Vyskum sa zameria na identifikdciu hub izolovanych zo sietnicky
dubovej, vratane fytopatogénnych a entomopatogénnych druhov, a na porovnanie ich
druhového zloZenia v zavislosti od typu prostredia a sezénnej dynamiky populécii hmyzu.
Metodika prace bude zahtiiat’ terénny zber vzoriek, izolaciu a kultivaciu hub, ich morfologicku
a molekularnu identifikdciu a analyzu diverzity pomocou ekologickych indexov. Vysledky
prace maju potencial priniest nové poznatky tykajice sa mykobioty asociovanej s invaznym
hmyzom na dube a mézu byt vyuziteIné pri navrhu ekologicky udrzatel'nych stratégii ochrany
a manazmentu dubovych porastov v lesnom aj mestskom prostredi. Praca bude sucastou
narodnych projektov Oddelenia fytopatolégie a mykologie UEL SAV v Nitre.

Annotation: The oak lace bug (Corythucha arcuata) is among the most significant invasive
insect species negatively affecting the health status of oak stands in both forest and urban
environments. In addition to direct damage to host trees, this species may also play a role in the
transmission of microorganisms. The aim of this PhD thesis is to study the mycobiota associated
with the oak lace bug and to evaluate its species diversity and ecological significance in forest
and urban ecosystems. The research will focus on the identification of fungi isolated from the
oak lace bug, including phytopathogenic and entomopathogenic species, and on comparing
their species composition in relation to habitat type and seasonal dynamics of insect
populations. The methodology will include field sampling, isolation and cultivation of fungi,
their morphological and molecular identification, and diversity analyses using ecological
indices. The results of this study have the potential to provide new insights into the mycobiota
associated with invasive insects on oak trees and may contribute to the development of
ecologically sustainable strategies for the protection and management of oak stands in both
forest and urban environments. Thesis will be part of national projects.



