Zapisnica z Vedeckej rady Ustavu ekolégie lesa SAV, v. v. i.

konanej dna 07. 12. 2023

Pritomni interni Clenovia: Ing. Milan Barna, PhD., Ing. Peter Ferus, PhD., Ing. Gabriela
Jamnicka, PhD., Ing. Benjamin Jarcuska, PhD., RNDr. Anton Kristin, DrSc., Ing. Pavol
Mezei, PhD., Mgr. Katarina Pastir¢akova, PhD.

Ospravedlneni: prof. Mgr. Tatiana Kluvankova, PhD.

Externi Clenovia ,per rollam® : Ing. Michal BoSel'a, PhD., prof. RNDr. Marian Janiga, CSc.,
Ing. Ladislav Kulla, PhD., doc. RNDr. Roman Kuna, PhD., Ing. Marek Svitok, PhD.

Program rokovania:

I. Schvalenie tém dizertacnych prac (DizP) na akademicky rok 2024/2025

Prerokovanie tém bolo uskutocnené kombinovanou formou: fyzickym zasadnutim internych
clenov VR a pre externych ¢lenov VR formou ,,per rollam®.

Predsednicka Vedeckej rady UEL SAV, v. v. i. Dr. Jamnick4 poZiadala Dr. Pastir¢akovi, aby
oboznamila pritomnych s aktudlnym stavom Skolitelov pre doktorandské stidium na UEL
SAV, ato v dvoch odboroch: Lesnictvo (LF TUZVO) a Ekologické a environmentdlne vedy
(FEE TUZVO). Dr. Pastir¢akové informovala aj o internych kritériach UEL SAV na osobu
Skolitel'a, ktoré boli splnené vSetkymi SkoliteI'mi navrhujticimi témy DizP na akademicky rok
2024/2025. Dr. Kristin navrhol zo zoznamu Skolitelov vySkrtnit' pracovnikov, ktori sa uz
aktivne nebudu Skoleniu doktorandov venovat (z doévodu odchodu do déchodku, malého
pracovného uvidzku apod.). Takisto bolo navrhnuté upovedomit Skolitelov, ktori maju
udeleny vedecky kvalifikacny stupei ,,IIa“ a nie st eSte zapisani v zozname Skolitelov pre
jednotlivé odbory, aby tak urychlene urobili a podali si Ziadost na prislichajice fakulty
TUZVO.

Predsednicka VR informovala internych aj externych ¢lenov VR o navrhovanych témach
DizP pre akademicky rok 2024/2025, kde 10 tém bolo vypisanych pre Studijny odbor:
Ekologické a environmentdlne vedy — Studijny program Ekologia a ochrana biodiverzity a 6
tém pre Studijny odbor Lesnictvo — Studijny program Ekoldgia lesa. Viaceré z navrhovanych
tém boli schvalené VR uZ pre predchadzajuci akademicky rok 2023/2024, ale v suvislosti s
ich neobsadenim vhodnymi kandidatmi a zaroven stale aktudlne prebiehajicimi projektami
boli opdtovne vypisané. Preto sa pozornost’ pri prerokovavani ndvrhov venovala najma
novym vypisanym témam DizP.

Clenovia VR schvalili (v pocte hlasov 12) navrhované témy Dr. BlaZenca, Dr. Cerneckej, Dr.
JakuSa, Dr. Jamnickej, Dr. JarcuSku, Dr. Mezeia a Dr. Ondruskovej s drobnymi
pripomienkami technického charakteru. Téma Dr. Ferusa bola schvalena (v pocte hlasov 11;
zdrZali sa: 1) s odporucenim ¢lenov VR (Prof. Janiga, Dr. Svitok) konkretizovat viac danu
tému v anotacii.



Uznesenia:

1. Vedecka rada bude kazidorocne pred vypisanim tém DizP aktualizovat’ udaje o
pracovnikoch zapisanych v zozname Skolitel'ov, ako aj o samostatnych vedeckych
pracovnikoch, ktori maji udeleny vedecky kvalifikacny stupen ,IIa“ a nasledne
podavat’ navrhy a odporucania v zmysle zaclenenia do /alebo vySkrtnutia zo zoznamu
Skolitel’ov pre doktorandské stiidium v konkrétnych odboroch.

2. VR UEL SAV, v. v. i. schvélila navrhované témy dizertaénych prac na akademicky
rok 2024/2025 s drobnymi pripomienkami. Pripomienky VR buda zapracované
obratom. Kontrolu zapracovania pripomienok vykona Dr. Jamnicka, Dr. Pastircakova
a Dr. Kristin. Zoznam schvalenych tém doktorandského stidia pre akademicky rok
2024/2025 je uvedeny v Prilohe 1. tejto Zapisnice.

Zvolen 13. 12. 2023

Zapisal: Ing. Gabriela Jamnicka, PhD.

Overil: RNDr. Anton Kristin, DrSc.



Priloha 1

Zoznam schvalenych tém doktorandského studia
pre akademicky rok 2024/2025

Studijny odbor: Ekelogické a environmentalne vedy

Studijny program: Ekolégia a ochrana biodiverzity

Meno skolitela: Ing. Miroslav Blazenec, PhD.
Skolitel Specialista: Ing. Rastislav Jakus, PhD.

Studijny program: ~ Ekoldgia a ochrana biodiverzity
Studijny odbor: Ekologické a environmentalne vedy

Ndzov témy (SK): Stiidium vzt'ahov v systéme smrek oby¢ajny — podkérny hmyz s
vyuzitim hyperspektralnych a termalnych dat z UAV

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

Forma studia: denna

Anotdcia:

Zdravotny stav smrekovych porastov priamo stvisi s ich odolnost'ou alebo predispoziciou
voCi naletu podkérneho hmyzu. Na zdklade informacii o zdravotnom stave porastov a
populédcii podkoérneho hmyzu, moZzno modelovat dalSie Sirenie poSkodenia. V ramci
navrhovanej témy bude Student v prostredi GIS vyhodnocovat’ uidaje ziskané zo skenovania
lesnych porastov hyperspektralnym a termalnym senzorom nesenymi UAV (bezpilotnym
vrtul'nikom), najméd vo vzt'ahu k charakteristikdm a indikatorom réznych foriem stresu a
zdravotného stavu, a bude tvorit modely vo vztahu k naletu podkdrneho hmyzu. Ako
referencia budu sldZit' 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 skolitela: Ing. Miroslav Blazenec, PhD.
Skolitel’ Specialista: Ing. Rastislav Jaku$, PhD.

Studijny program:  Ekoldgia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentalne vedy

Nazov témy (SK): Vplyv semiochemikalii v systéme smrek obycajny - podkérny hmyz

Ndzov témy (EN):  Influence of semiochemicals in the system Norway spruce — bark
beetles

Forma studia: denna

Anotdcia:

Semiochemikélie (primarne atraktanty, feromény a anti-atraktanty) vyrazne ovplyviujd
vyhl'adavanie hostitel'a podkornym hmyzom, vlastny mechanizmus naletu a obranyschopnost’
smreka. Cielom navrhovanej prace je na zaklade laboratérnych a terénnych pokusov, vratane
chemickych analyz prispiet k d’alSiemu pochopeniu uvedenych mechanizmov so zameranim
najmd na terpény ako aj ich zdroje pre syntézu v hostitel'skej drevine. Sticast'ou terénnych
experimentov bude sibezny odber prchavych latok v tesnej blizkosti kmefiov s inokulac¢nymi
experimentami Ips typographus na akceptaciu hostitela.

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 $kolitela: Mgr. Pudmila Cernecka, PhD.

Studijny program:  Ekolégia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentalne vedy

Nazov témy (SK): Ekolégia lesnych spolocenstiev paviikovcov
Ndzov témy (EN): Ecology of the forest arachnid assemblages

Forma studia: denna

Anotdcia:

Ekologické naroky pavukov ako predatorov sui ovplyviiované nielen biotopom, v ktorom Ziju
ale aj ponukou koristi. V potravnom retazci maju doleZiti funkciu predatorov medzi
bezstavovcami a tieZ sui koristou pre rézne iné ZivocCichy. Vdaka vysokej abundancii v
lesnych ekosystémoch st vyznamnymi indikatormi, ktoré citlivo reaguji na zmeny. Cielom
prace bude definovanie ekologickych faktorov, ktoré ovplyviiuji spoloCenstva paviikovcov
epigeickych aj arborealnych v lesnych ekosystémoch, konkrétne drevinové zloZenie, vek a
zatienenie porastu, vzdialenost' od ekotonu a potom vplyv biologickych interakcii na urcité
gildy pavikov, ich priestorovu distribiciu a diverzitu. Na naplnenie ciela s biologickymi
interakciami pouZijeme kombinaciu pozorovani v teréne a chovmi v laboratériu. Na
determinaciu problémovych juvenilnych Stadii jedincov v chovoch vyuZijeme extrahovanie
DNA z jedincov. Na zdaklade ziskanych poznatkov bude dizertac¢na praca hodnotit’ indikacny
potencial a ekologicky vyznam pavikovcov v kontexte r6znych zmien v danom prostredi.

Annotation:

The ecological requirements of spiders as predators are influenced not only by the habitat in
which they live but also by the supply of prey. In the food chain they have an important
function as predators among invertebrates and are also prey for various other animals. Due to
their high abundance in forest ecosystems, they are important indicators that are sensitive to
change. The aim of this thesis will be to define the ecological factors that influence both
epigeic and arboreal arachnid communities in forest ecosystems, namely tree species
composition, stand age and light preferences, distance from the ecotone, and then the
influence of biological interactions on certain spider guilds, their spatial distribution and
diversity. To assess the aim about biological interactions we will use a combination of field
observations and rearing in the laboratory. We will use DNA extraction from individuals to
determine problematic juvenile stages of individuals in the breeding populations. Based on the
knowledge gained, the dissertation will assess the indicator potential and ecological
significance of arachnids in the context of various environmental changes.



Meno Skolitela: Ing. Peter Ferus, PhD.

Studijny program:  Ekolégia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentalne vedy

Nazov témy (SK): Eko-fyziologické aspekty rastlinnej produkcie v agro-lesnickom
modeli s minimalnymi vstupmi

Nazov témy (EN): Eco-physiological aspects of plant production in a low-input agro-
forestry model

Forma studia: denna

Anotdcia:

V dobe, kedy na zniZenych tdrodach plodin Coraz viac pocitujeme nasledky klimatickej
zmeny, sme svedkami dramatického poklesu biodiverzity a trodnosti polnohospodarskej
krajiny, ale aj néarastu frekvencie onkologickych ochoreni ako nasledku znecistenia Zivotného
prostredia, je potrebné hladat” alternativy ku konvencnému systému hospodarenia na pode, s
ktorym sua tieto problémy spité. RieSenim by mohli byt v Eurépe znovu objavené agro-
lesnicke systémy (ako sucast’ tzv. regenerativneho pol'nohospodarstva), ktoré pri spravnom
nastaveni prispievaju k rieSeniu spomenutych palcivych otazok aj k zmierneniu nasledkov
klimatickej zmeny (cestou intenzivnejSej sekvestracii uhlika). V tejto dizertacnej praci mame
ambiciu popisat’ pozadie produkéného procesu origindlneho agro-lesnickeho modelu s
minimalnymi vstupmi (fyziologické odozvy jeho komponentov vo vztahu k zmenenym
podnym a mikroklimatickym pomerom) a definovat' jeho prinosy/nedostatky oproti
konvencnému systému hospodarenia.

Annotation:

In the present, when climate change is more and more visible on crop yield losses, when
biodiversity and fertility of the agricultural land dramatically decreases, as well as when
number of oncological patients rises thanks to environmental pollution, it is necessary to
search for alternatives to the conventional farming system, associated with these problems.
Agro-forestry systems (as a part of regenerative agriculture), which were recently re-
discovered in Europe, can solve them as well as contribute to reduction of the climate change
causes (through carbon sequestration). In this dissertation, we intend to describe background
of the plant production process in an original low-input agro-forestry model (physiological
responses of respective components to modified soil and micro-climatic relations) and define
its benefits/lacks compared to the conventional farming system.



Meno skolitela: Ing. Rastislav Jakus, DrSc.
Skolitel Specialista: Ing. Miroslav BlaZenec, PhD.
Studijny program:  Ekoldgia a ochrana biodiverzity
Studijny odbor: Ekologické a environmentalne vedy

Nazov témy (SK): Priestorové Sirenie podkorneho hmyzu v smrekovych porastoch
v stvislosti s ich fyziologickym stavom

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

Forma studia: denna

Anotdcia:

Fyziologicky stav (vitalita) smrekovych porastov (Picea abies L.) priamo suvisi s ich
odolnostou voci naletu podkérneho hmyzu. Na zéaklade informdcii o historickom vyvoji
poskodenia lesa podkdrnym hmyzom a zdravotnom stave porastov ziskanych hlavne z
casovych 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 tzemi v oblastiach zasiahnutych gradaciou
podkorneho hmyzu a budu 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 Skolitel'a: Ing. Rastislav Jakus, DrSc.
Skolitel Specialista: 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.) voci viacerym
stresorom v podmienkach meniacej sa klimy

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

Forma studia: denna

Anotdcia:

Hlavnym cielom navrhovaného vyskumu je Stidium mechanizmu genetickej, chemickej a
morfologickej odolnosti smreka voci viacerym stresorom v podmienkach klimatickych zmien.
Praca doktoranda zahffiajica terénny vyskum aj laboratérne pokusy bude realizovana v ramci
SirSieho medzinarodného timu a bude zamerana hlavne na interdisciplinarne aspekty
a problematiku transkriptomu smreka. KI'icovym zdrojom tdajov budi komplexné terénne
pozorovacie plochy. Zo stromov sa odobert vzorky na analyzy primarnych metabolitov,
sekundarnych metabolitov (monoterpény a fenolové zliceniny) a pre laboratérne analyzy
transkriptomu. Stucasne sa vykonaju terénne biologické testy pomocou inokula¢nych boxov s
lykoZritom. Vysledky budu 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 skolitela: Ing. Gabriela Jamnicka, PhD.
Skolitel Specialista: ~doc. Ing. Daniel Kurjak, PhD.
Studijny program:  Ekoldgia a ochrana biodiverzity
Studijny odbor: Ekologické a environmentalne vedy

Ndzov témy (SK): Vplyv rozdielnych podmienok stanovista na diferenciaciu
rastovych a fotosyntetickych znakov u vybranych druhov drevin
rovnakého povodu

Ndzov témy (EN): The influence of different site conditions on the differentiation of
growth and photosynthetic traits in selected forest tree species of the
same origin

Forma studia: denna

Anotdcia:

Aklimacia je jednym z mechanizmov podiel'ajicich sa na schopnosti drevin vyrovnat sa so
zmenou ich prirodzenych environmentdlnych podmienok atym zabezpecit' dostatocnud
Zivotaschopnost’ populacie aj v zhorSenych podmienkach prostredia. Dizertacna praca bude
orientovana na analyzy a hodnotenie variability fotosyntetickych a rastovych znakov
vybranych druhov lesnych drevin rovnakého genetického povodu (Picea abies, Pinus
sylvestris, Abies alba, Fagus sylvatica, Quercus petrea, Acer pseudoplatanus) vysadenych na
5 lokalitdch s roznymi klimatickymi podmienkami a podnymi pomermi. Pristup merania
rozdielov medzi druhmi, ako aj v ramci druhu medzi lokalitami s vyuZitim novovysadenych
drevin v juvenilnom Stddiu vyli¢i moZné odliSnosti spbsobené adapticiou jedincov na
prostredie v mieste povodu. V ramci navrhovanej témy na zéklade skumania variability
znakov (vySka a hrubka, morfolégia prieduchov, efektivnost’ fotosyntézy, obsah a kvalita
fotosyntetickych pigmentov a pod.) bude mozné posudit’ mieru aklimacie a adaptivneho
potencidlu danych druhov drevin pri prispdsobovani sa podmienkam konkrétnej lokality.
Takisto sa praca pokusi dat’ odpoved’ na to, ktory environmentélny faktor je prevladajicim
povodcom danych zmien.

Annotation:

Acclimation is one of the mechanisms involved in the ability of trees to cope with changes in
their natural environmental conditions and ensure sufficient population viability even under
deteriorating environmental conditions. The dissertation will focus on the analysis and
evaluation of the variability of photosynthetic and growth traits of selected species of forest
trees of the same genetic origin (Picea abies, Pinus sylvestris, Abies alba, Fagus sylvatica,
Quercus petraea, Acer pseudoplatanus) planted in 5 locations with different climatic
conditions and soil parameters. The approach of measuring differences between species as
well as within species among locations using newly planted juvenile trees will exclude
possible differences caused by individual adaptation to the environment at their place of
origin. Within the proposed topic, based on the examination of trait variability (height and
diameter, stomatal morphology, photosynthetic efficiency, content and quality of
photosynthetic pigments, etc.), it will be possible to assess the degree of acclimation and
adaptive potential of the species in adapting to the conditions of specific locations.
Additionally, the study will attempt to identify the predominant environmental factor driving
these changes.



Meno Skolitela: Ing. Benjamin Jarcuska, PhD.

Studijny program:  Ekolégia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentalne vedy

Nazov témy (SK): Biogeografia a ekolégia rovnokridleho hmyzu v Karpatoch
Ndzov témy (EN):  Biogeography and ecology of Orthoptera in Carpathians

Forma studia: denna

Anotdcia:

Rovnokridlovce st v zéne mierneho pasma najcastejSie naviazané na rozlicné poloprirodné
a prirodné travnaté ekosystémy. Tieto travnaté ekosystémy, obklopené pol'ami a lesmi, st
priestorovo izolované/fragmentované atak mozu byt vnimané ako ostrovny systém
(suchozemské habitatové ostrovy) amoézu byt pouZité ako model pre Stidium
biogeografickych faktorov ovplyviujicich biodiverzitu. Dizertacnd praca bude skumat’
rovnokridlovce travnatych habitatov z pohl'adu teérie ostrovnej biogeografie, o mdZe 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
(taxonomicku, funkéni a fylogeneticku diverzitu) vo vztahu k ekologickym a evolucnym
hnacim faktorom, pricom sa zohladni operacna Skala potencidlnych hnacich faktorov.
Posudenie kvantitativnych informécii 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
ohl'adom na priestorovti Skalu bude mat’ ochranarske implikacie. Funkény a fylogeneticky
pristup by mohol zlepsit’ vysvetlenie rozdielov v charaktere distribticie druhov eur6pskeho 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 Skolitela: Ing. Pavel Mezei, PhD.

Studijny program:  Ekolégia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentalne vedy

Nazov témy (SK): Casova a priestorova analyza epidémie podkérneho hmyzu
v smrekovych lesoch

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

Forma studia: denna

Anotdcia:

V poslednych desatroCiach sme svedkami zvySenej frekvencie a intenzity gradacii
podkorneho hmyzu. PreZivanie a zdravotny stav smrekovych lesnych porastov je tzko
prepojeny nielen s populacnou dynamikou podkérneho hmyzu, ale aj s priebehom
klimatickych premennych. Technoldgie dialkového prieskumu zeme (DPZ), geografickych
informacnych systémov (GIS), dendrochronolégie a Statistického softvéru (napr. "R")
umoZziuju aj retrospektivhu analyzu gradacii v Case a priestore. S vyuZitim
hydrometeorologickych dat si kladieme za ciel' zdokonalit' sucasné 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), dendro-chronology 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 hydro-meteorological variables on a local scale or
at the landscape scale.



Meno Skolitela: Ing. Emilia Ondruskova, PhD.

Skolitel’ Specialista: Mgr. Zuzana Janosikova, PhD.

Studijny program:  Ekoldgia a ochrana biodiverzity

Studijny odbor: Ekologické a environmentalne vedy

Ndzov témy (SK): Teplotné adaptacie a patogenita huby Dothistroma pini

Ndzov témy (EN):  Temperature adaptation and pathogenicity of the fungus Dothistroma
pini

Forma studia: denna

Anotdcia:

Globalne zmeny klimy vedu v poslednom obdobi k zvySenému riziku zavleCenia viacerych
chordb a Skodcov. Zarovei tito mézu v novych klimatickych podmienkach nachadzat’ vhodné
Zivotné podmienky a spravat’ sa agresivnejSie. Malo vedecky prebadany je potencionalny
vplyv klimatickej zmeny na Zivotny cyklus, schopnost adaptacie, resp. virulenciu
patogénnych hib. Huba Dothistroma pini je nedavno introdukovany patogén asimilacnych
organov borovic na uzemi Slovenska. Dizertatna praca sa bude venovat’ teplotnej adaptacii
geneticky aj geograficky odliSnych populédcii huby D. pini s ciefom zistit' kolonizacny
potencial tejto huby a jej schopnost adaptovat’ sa na meniace podmienky prostredia. Dalsim
ciel'om prace bude vyhodnotit’ virulenciu tychto réznych kmeniov huby prostrednictvom testu
patogenity. Oba experimenty sa uskutocnia 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.
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Forma studia: denna

Anotdcia:

Zdravotny stav smrekovych porastov priamo stvisi s ich odolnostou alebo predispoziciou
voCi naletu podkorneho hmyzu. Na zaklade informacii o zdravotnom stave porastov a
populacii podkdrneho hmyzu, moZno modelovat d'alSie Sirenie poSkodenia. V ramci
navrhovanej témy bude Student v prostredi GIS vyhodnocovat' tdaje ziskané zo skenovania
lesnych porastov hyperspektralnym a termalnym senzorom nesenymi UAV (bezpilotnym
vrtul'nikom), najmad vo vztahu k charakteristikdm a indikatorom réznych foriem stresu a
zdravotného stavu, a bude tvorit modely vo vztahu k naletu podkérneho hmyzu. Ako
referencia budd sliZit 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.
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Forma studia: denna

Anotdcia:

Semiochemikélie (primarne atraktanty, feromény a anti-atraktanty) vyrazne ovplyviujd
vyhl'adavanie hostitel'a podkornym hmyzom, vlastny mechanizmus naletu a obranyschopnost’
smreka. Cielom navrhovanej prace je na zaklade laboratérnych a terénnych pokusov, vratane
chemickych analyz prispiet k d’alSiemu pochopeniu uvedenych mechanizmov so zameranim
najmd na terpény ako aj ich zdroje pre syntézu v hostitel'skej drevine. Sticast'ou terénnych
experimentov bude sibezny odber prchavych latok v tesnej blizkosti kmefiov s inokulac¢nymi
experimentami Ips typographus na akceptaciu hostitela.

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.
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Anotdcia:

Ekologické naroky pavukov ako predatorov sui ovplyviiované nielen biotopom, v ktorom Ziju
ale aj ponukou koristi. V potravnom retazci maju doleZiti funkciu predatorov medzi
bezstavovcami a tieZ sui koristou pre rézne iné ZivocCichy. Vdaka vysokej abundancii v
lesnych ekosystémoch st vyznamnymi indikatormi, ktoré citlivo reaguji na zmeny. Cielom
prace bude definovanie ekologickych faktorov, ktoré ovplyviiuji spoloCenstva paviikovcov
epigeickych aj arborealnych v lesnych ekosystémoch, konkrétne drevinové zloZenie, vek a
zatienenie porastu, vzdialenost' od ekotonu a potom vplyv biologickych interakcii na urcité
gildy pavikov, ich priestorovu distribiciu a diverzitu. Na naplnenie ciela s biologickymi
interakciami pouZijeme kombinaciu pozorovani v teréne a chovmi v laboratériu. Na
determinaciu problémovych juvenilnych Stadii jedincov v chovoch vyuZijeme extrahovanie
DNA z jedincov. Na zdaklade ziskanych poznatkov bude dizertac¢na praca hodnotit’ indikacny
potencial a ekologicky vyznam pavikovcov v kontexte r6znych zmien v danom prostredi.

Annotation:

The ecological requirements of spiders as predators are influenced not only by the habitat in
which they live but also by the supply of prey. In the food chain they have an important
function as predators among invertebrates and are also prey for various other animals. Due to
their high abundance in forest ecosystems, they are important indicators that are sensitive to
change. The aim of this thesis will be to define the ecological factors that influence both
epigeic and arboreal arachnid communities in forest ecosystems, namely tree species
composition, stand age and light preferences, distance from the ecotone, and then the
influence of biological interactions on certain spider guilds, their spatial distribution and
diversity. To assess the aim about biological interactions we will use a combination of field
observations and rearing in the laboratory. We will use DNA extraction from individuals to
determine problematic juvenile stages of individuals in the breeding populations. Based on the
knowledge gained, the dissertation will assess the indicator potential and ecological
significance of arachnids in the context of various environmental changes.
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Anotdcia:

Fyziologicky stav (vitalita) smrekovych porastov (Picea abies L.) priamo suvisi s ich
odolnostou voci naletu podkérneho hmyzu. Na zéaklade informdcii o historickom vyvoji
poskodenia lesa podkdrnym hmyzom a zdravotnom stave porastov ziskanych hlavne z
casovych 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 tzemi v oblastiach zasiahnutych gradaciou
podkorneho hmyzu a budu 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.
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Hlavnym cielom navrhovaného vyskumu je Stidium mechanizmu genetickej, chemickej a
morfologickej odolnosti smreka voci viacerym stresorom v podmienkach klimatickych zmien.
Praca doktoranda zahffiajica terénny vyskum aj laboratérne pokusy bude realizovana v ramci
SirSieho medzinarodného timu a bude zamerana hlavne na interdisciplinarne aspekty
a problematiku transkriptomu smreka. KI'icovym zdrojom tdajov budi komplexné terénne
pozorovacie plochy. Zo stromov sa odobert vzorky na analyzy primarnych metabolitov,
sekundarnych metabolitov (monoterpény a fenolové zliceniny) a pre laboratérne analyzy
transkriptomu. Stucasne sa vykonaju terénne biologické testy pomocou inokula¢nych boxov s
lykoZritom. Vysledky budu 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.
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Anotdcia:

Aklimacia je jednym z mechanizmov podiel'ajicich sa na schopnosti drevin vyrovnat sa so
zmenou ich prirodzenych environmentdlnych podmienok atym zabezpecit' dostatocnud
Zivotaschopnost’ populacie aj v zhorSenych podmienkach prostredia. Dizertacna praca bude
orientovana na analyzy a hodnotenie variability fotosyntetickych a rastovych znakov
vybranych druhov lesnych drevin rovnakého genetického povodu (Picea abies, Pinus
sylvestris, Abies alba, Fagus sylvatica, Quercus petrea, Acer pseudoplatanus) vysadenych na
5 lokalitdch s roznymi klimatickymi podmienkami a podnymi pomermi. Pristup merania
rozdielov medzi druhmi, ako aj v ramci druhu medzi lokalitami s vyuZitim novovysadenych
drevin v juvenilnom Stddiu vyli¢i moZné odliSnosti spbsobené adapticiou jedincov na
prostredie v mieste povodu. V ramci navrhovanej témy na zéklade skumania variability
znakov (vySka a hrubka, morfolégia prieduchov, efektivnost’ fotosyntézy, obsah a kvalita
fotosyntetickych pigmentov a pod.) bude mozné posudit’ mieru aklimacie a adaptivneho
potencidlu danych druhov drevin pri prispdsobovani sa podmienkam konkrétnej lokality.
Takisto sa praca pokusi dat’ odpoved’ na to, ktory environmentélny faktor je prevladajicim
povodcom danych zmien.

Annotation:

Acclimation is one of the mechanisms involved in the ability of trees to cope with changes in
their natural environmental conditions and ensure sufficient population viability even under
deteriorating environmental conditions. The dissertation will focus on the analysis and
evaluation of the variability of photosynthetic and growth traits of selected species of forest
trees of the same genetic origin (Picea abies, Pinus sylvestris, Abies alba, Fagus sylvatica,
Quercus petraea, Acer pseudoplatanus) planted in 5 locations with different climatic
conditions and soil parameters. The approach of measuring differences between species as
well as within species among locations using newly planted juvenile trees will exclude
possible differences caused by individual adaptation to the environment at their place of
origin. Within the proposed topic, based on the examination of trait variability (height and
diameter, stomatal morphology, photosynthetic efficiency, content and quality of
photosynthetic pigments, etc.), it will be possible to assess the degree of acclimation and
adaptive potential of the species in adapting to the conditions of specific locations.
Additionally, the study will attempt to identify the predominant environmental factor driving
these changes.



