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Uplatnenie vysledkov projektu
Vysledky projektu priniesli nové poznatky v oblasti ludského vplyvu na lesné ekosystémy, a
to v réznych €asovych horizontoch od dlhodobého vplyvu po€as neskorého holocénu, az po
sucasnu reakciu na prebiehajuce globalne environmentalne zmeny. Mnohé dosiahnuté
vysledky boli publikované v medzinarodnych vedeckych ¢asopisoch.
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Pocas rieSenia projektu bolo ziskanych mnoho novych udajov, ktoré budu vyuzivané aj pri
dalsom vyskume. Cast ziskanych Udajov je zarover suéastou medzinarodnych databaz,
¢im je zabezpec€ené ich vyuzivanie na celosvetovej urovni.

Dosiahnuté vysledky a poznatky zaroven svojim charakterom poskytuju hodnotny podklad
pre praktické rieSenia a opatrenia v ochrane prirody a lesnictve, ¢oho dékazom je
nadvazujuci aplikacny bilaterarny slovensko-madarsky projekt, ktory implementuje vysledky
projektu do redlneho obhospodarovania lesov na principe prirode blizkych pristupov.

Nové poznatky su zaroven sucastou vyucby réznych predmetov a vzdelavacieho procesu
pri zavereCnych bakalarskych, diplomovych a doktorandskych pracach na Technickej
univerzite vo Zvolene.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Cielmi projektu bolo i) overit' predpokladany dlhodoby vplyv ¢loveka na roz$irenie buka v
oblasti ekotonu dubovych a bukovych lesov, ii) skumat parcialny efekt réznych javov
patriacich pod globalne environmentalne zmeny na diverzitu lesnej vegetacie a iii) overit
akceleraciu zmien vegetacie v suvislosti s postupujucimi zmenami prostredia a timiacim
ucinkom lesného porastu.

V ramci prvého ciefa sme prostrednictvom palynologickych a antrakologickych metéd
potvrdili dlhodoby vplyv vyuZivania lesa ¢lovekom na drevinové zloZenie lesov. Na zaklade
vysledkov konsStatujeme, Ze ludska €innost podmienila posun ekotonu medzi dubovymi a
bukovymi lesmido va¢sich nadmorskych vySok a preto povaZzujeme suasnu expanziu buka
do nizSich poléh za désledok menej intenzivneho vyuzivania dubin od 50-tych rokov
minulého storoCia.

Pri vyskume parcialnych vplyvov globalnych environmentalnych zmien na lesné ekosystémy
boli odhalené nové poznatky, vratane zaujimavych interakcii. Preukazalo sa, Zze ku

ich podrastani tiennymi drevinami, hlavne hrabom, avSak ak sa Struktura lesa tymto
spbsobom nemeni, dochadza ku procesu termofilizacie (posun ku teplomilnejSim druhom) a
eutrofizacie (posun ku na ziviny naro¢nejSim druhom), pricom pri vzajomnej interakcii tychto
procesov dochadza k najvyraznejSim zmenam v druhovom zlozeni. Kym termofilizaciu
spbsobuje globalne oteplovanie, eutrofizacia nie je spésobena len depoziciami dusika, ale
aj zvySenymi stavmi lesnej zveri. Dubové lesy su pritom Casto vystavené intenzivnemu
pbésobeniu divozijucich zvierat, o ma za nasledok velmi vyrazny pokles rozmanitosti az
takmer zanik charakteristickej vegetacie dubovych lesov. Experimentalne aplikovanie
historickych foriem vyuzivania lesa naopak preukazalo velky potencial pri obnove
druhového zlozenia vegetacie dubin a to aj napriek simulovanym vysokym vstupom dusika
do prostredia.

Prostrednictvom vyuzitia réznych udajov bola potvrdena akceleracia zmien vegetacie
bukovych aj dubovych lesov. K rychlym zmenam dochadza najma po zniZzeni az strate
timivého pbésobenia lesného porastu po naru$eni zapoja, ale lesna vegetacia sav
poslednom obdobi meni rychlejSie ako pred dvadsiatimi rokmi aj bez zmien v Strukture
porastu. Dolezitym vysledkom je aj poznatok, Ze rézne javy mézu mat' v r6znych
podmienkach odliSne intenzivny efekt, pricom v kontinentalnejSej klime, akou je aj uzemie
Slovenska, dochadza pri naruseni lesného porastu skér ku posunom druhového zlozenia ku
suchotolerantnym a nie teplomilnym druhom.

Dosiahnuté vysledky boli publikované v 19 vedeckych ¢lankoch medzinarodnych ¢asopisov
a na dalSich sa pracuje. Nové poznatky boli Sirené aj formou prednasok na podujatiach pre
odbornikov aj praktikov v oblasti ochrany prirody a lesného hospodarstva.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The aims of the project were i) to verify the expected long-term human impact on the
distribution of beech in the ecotone between oak and beech forests, ii) to investigate the
partial effects of various drivers of global environmental changes on the forest vegetation
diversity and iii) to verify the acceleration of vegetation changes associated with ongoing
environmental changes and the buffeting effect of the forest canopies.

Within our first aim, we confirmed the long-term impact of human forest-use on the tree
species composition of forests using palynological and anthracological methods. Based on
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the results, we conclude that human activities caused the shift of the ecotone between oak
and beech forests to higher altitudes, and therefore we consider the current expansion of
beech to lower altitudes as a result of less intensive use of oak forests since the 1950s.
Investigating the partial effects of global environmental changes on forest ecosystems, we
revealed several novel findings, including interesting interactions of drivers. It has been
shown that the greatest changes in the species composition and decline in the diversity of
oak forest vegetation occur when they are overgrown by shade-casting trees, especially
hornbeam. If the structure of the forest does not change in this way, the vegetation exhibits
the process of thermophilization (a shift towards more thermophilic species) and
eutrophication (a shift towards nutrients more demanding species) and the interaction of
these processes results in the most significant changes in the species composition. While
thermophilization is induced by global warming, eutrophication is not only caused by
nitrogen deposition, but also by increased populations of wild animals. Moreover, oak
forests are often exposed to the high game levels, which results in a very significant
decrease in diversity and decline of the characteristic vegetation of oak forests. On the other
hand, the experimental application of historical forms of forest-use showed great potential
for restoration of oak forest vegetation, despite the simulated high input of nitrogen into the
environment.

Using the various data, we confirmed the acceleration of forest vegetation changes. Rapid
changes occur mainly after the reduction or even loss of the buffering effect due to the forest
canopy disturbances. However, the forest vegetation is currently changing in accelerated
rates compared to periods twenty years ago even without changes in the forest structure.
We also found that different global change drivers can differently affectthe vegetation in
different regions and environments. For example, in a more continental climate, such as the
territory of Slovakia, when the forest cover is disturbed, the species composition tends to
shift towards drought-tolerant and not warm-demanding plants.

The achieved results have been published in 19 scientific articles and more are in progress.
Novel knowledge and experience was also disseminated in the form of talks and lectures at
various events for experts and practitioners in the field of nature protection and forest
mangament.
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