Temos pavadinimas

Ekologiniy, genetiniy ir epigenetiniy veiksniy sgveika, lemianti rety vandens augaly rusiy
iSlikimg Europoje

Title of the topic

Interactions between ecological, genetic and epigenetic factors determining the survival
of rare aquatic plant species in Europe

Aprasymas:

Retos vandens augaly riiSys Europoje patiria sparty nykimag dé¢l klimato kaitos, buveiniy
degradacijos, hidrologinio rezimo poky¢iy ir biologiniy invazijy. Ypa¢ rySkus $iy rasiy
iSnykimas Piety Europos regionuose, tuo tarpu kai kurios populiacijos islieka labiau i
Siaure esan¢iose Europos Salyse, jskaitant Lietuva. Sis kontrastas suteikia unikalig
galimybe tirti ekologiniy, genetiniy ir epigenetiniy veiksniy sgveika, lemiancig rasiy
i8likimg arba i$nykima.

Sios doktorantiiros tyrimo tikslas — integruotai jvertinti aplinkos salygy, genetinés
jvairovés, geny srauto ir epigenetiniy mechanizmy vaidmenj rety vandens augaly risiy
gyvybingumui ir iSlikimui Europoje. Tyrime bus derinami lauko tyrimai, buveiniy ir
hidrologiniy parametry analizé, molekuliniai metodai (jskaitant chloroplasty ir
branduolinius genetinius Zymenis), epigenetiniai tyrimai bei aplinkos DNR (eDNR)
taikymas rasiy aptikimui. Dabartinés populiacijos Lietuvoje bus lyginamos su istorinémis
Piety Europos populiacijomis, naudojant herbariumo medZziaga.

Be to, bus taikomi risiy pasiskirstymo modeliai (SDM), siekiant nustatyti buveiniy
tinkamumo ribas, prognozuoti klimato kaitos ir invaziniy rasiy poveikj bei identifikuoti
teritorijas, turincias didziausig apsaugos potencialg ateityje. Tyrimo rezultatai leis
jvertinti rasiy apsaugos biikle pagal IUCN kriterijus ir pateikti mokslu pagristas
rekomendacijas tiek in situ, tiek ex situ apsaugos strategijoms.

Si disertacija prisidés prie rety vandens augaly i$saugojimo Europoje, integruodama
pazangias genomikos ir epigenetikos priemones su klasikine ekologine analize, ir suteiks
svarbiy Ziniy biologinés jvairovés apsaugai bei aplinkos politikos formavimui.

Abstract:

Rare aquatic plant species in Europe are experiencing rapid declines driven by climate
change, habitat degradation, alterations of hydrological regimes, and biological invasions.
This decline is particularly pronounced in Southern Europe, while some populations
persist in most Northern regions, including Lithuania. This biogeographical contrast
presents a unique opportunity to investigate the interaction of ecological, genetic, and
epigenetic factors that underlie species persistence or extinction.

The aim of this doctoral research is to integratively assess the roles of environmental
conditions, genetic diversity, gene flow, and epigenetic mechanisms in determining the
viability of rare aquatic plant species across Europe. The study will combine field surveys,



habitat and hydrological assessments, molecular approaches (including chloroplast and
nuclear genetic markers), epigenetic analyses, and the application of environmental DNA
(eDNA) for species detection. Contemporary populations in Lithuania will be compared
with historical populations from Southern Europe using herbarium-derived DNA.

In addition, species distribution models (SDMs) will be employed to identify habitat
suitability thresholds, forecast the impacts of climate change and invasive species, and
delineate areas with the highest conservation potential under future scenarios. The results
will support assessments of conservation status according to IUCN criteria and inform
evidence-based in situ and ex situ conservation strategies.

This dissertation will contribute to the conservation of rare aquatic plant species in Europe
by integrating advanced genomic and epigenetic tools with classical ecological
approaches, providing valuable insights for biodiversity conservation and environmental

policy.
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