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Uplatnenie vysledkov projektu

ISlo o projekt zakladného vyskumu. Predpokladame, ze publikované a medializované
vystupy a nase odporucania pre prax najdu rychle uplatnenie pri aktualnej snahe o prechod
na prirode blizke obhospodarovanie lesov na Slovensku, a to predovdetkym vo
velkoplosnych chranenych uzemiach a uzemiach Natura 2000. Vysledky publikované v
najprestiznejSich vedeckych ¢asopisoch Science a Nature budu mat bezpochyby uplatnenie
pri strategickom rozhodovani o mitigacii antropogénnych environmentalnych zmien na
globalnej urovni.

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

Projekt bol zamerany na vyskum dopadov antropogénnej eutrofizacie na lesné spoloCenstva
temperatnej zény. V zmysle pévodného zameru sme problematiku riesili dvoma pristupmi:
a) pomocou manipulativneho terénneho experimentu a b) analyzami zmien vegetacie na
trvalych plochach zaloZenych v rokoch 1950 az 1980 a opakovanych po roku 2005.
Terénny experiment bol zaloZeny v roku 2017 na piatich lokalitach dubovych lesov
Vysokoskolského lesnickeho podniku TU vo Zvolene. Po aplikacii troch manazmentovych
zasahov (preriedenie zapoja na zacCiatku a kazdoro&né hnojenie a odstrafiovanie opadu)
sme pozorovali vyrazné zmeny v druhovom zlozeni aj diverzite podrastu cievnatych rastlin.
Ukazalo sa, ze najvyznamnejSie zmeny nastali vplyvom synergického efektu kombinacie
dvoch az troch zasahov, najma odstraniovania opadu a presvetlenia porastu. Vtedy doslo k
vyraznému narastu druhovej bohatosti, obohatenie druhového zloZenia o ruderalne druhy,
Ciastocne aj o druhy dubovych hajov. Efekt eutrofizacie bol vyznamny len v kombinacii s
presvetlenim. Toto zistenie znamena vazny problém pre ekologicku obnovu vegetacie
dubovych hajov v oblastiach s vysokymi depoziciami dusikatych latok z atmosféry.

Analyzy opakovanych zaznamov vegetacie a prostredia na trvalych plochach potvrdili
negativne dopady eutrofizacie na urovni bidmu temperatnych opadavych lesov Eurdpy.
Ukéazalo sa, Zze zo zvySeného mnozstva dusika v prostredi profituju generalisti, ktori
vytla€aju uzko Specializované druhy rastlin, a tak dochadza k homogenizacii spoloCenstiev a
poklesu beta-diverzity v krajine. Aj na tejto urovni sa preukazali vyznamneé interakcie
eutrofizacie so su€asnymi a historickymi formami manazmentu lesov, ktory sa okrem iného
prejavuje zmenou hustoty lesov, ich drevinového zloZenia, fragmentaciou a dostupnostou
svetla do podrastu. Struktura porastov totiz méze urychlit alebo naopak timit dosledky
eutrofizacie. Ako vyznamné sa preukazali aj interakcie depozicii dusika s globalnymi
zmenami klimy. Efekt otepfovania makroklimy ucinne timi mikroklima zapojeného porastu a
suCasne sa dopady eutrofizacie prejavuju pri uvolneni zapoja. Pre mitigaciu tychto
antropogénny faktorov je preto potrebné v praxi udrziavat relativne vysoky zapoj lesov v
krajine, ale su€asne je potrebné regulovat’ Sirenie a podiel drevin, ktoré potlacaju diverzitu
podrastu.

Zmeny fytocendz temperatnych lesov sa plne dotykaju aj lesov Slovenska. Potvrdzuju to
vysledky ziskané trvalych pléch lesnickej typolégie, a to najma z dubovych lesov. V ramci
projektu sme dobudovali a doplinili databazu TRP, zabezpedili jej zalohovanie a dostupnost
na novovybudovanych webovych strankach. Vysledky analyz z naSich najrozSirenejSich
typov dubin (slt Fageto-Quercetum) preukazali eutrofizaciu, homogenizaciu a posun v
druhovom zloZeni od vegetacie svetlych dubovych hajov k eutrofnejSim tiennym lesom.
Okrem depozicii dusika to v pripade Slovenska suvisi najma so zmenou a unifikaciou
manazmentu v dubinach a vplyvom premnozenej raticovej zveri.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
The project was focused on the effects of anthropogenic eutrophication on the forest
communities of the temperate zone. In accordance with the original intention, we solved the
problem using two approaches: a) by means of a manipulative field experiment, and b) by
analyses of vegetation changes in permanent plots established in the years 1950 to 1980,
and repeated after 2005.
The field experiment was established in 2017 on five localities of oak forests of the
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University Forestry Enterprise of Technical University in Zvolen. After the application of
three management treatments (reduction of canopy at the beginning, annual nitrogen
fertilization and removal of litter) we observed significant changes in the species
composition and diversity of vascular plant ground layer. It was revealed, that the most
significant changes occurred due to the synergistic effect of combined two to three
treatments, especially the removal of litter and reduction of tree canopy. It resulted to a
significant increase in species richness, enrichment of species composition by ruderal
species, and partly also by nemoral species of oak woods. The effect of eutrophication was
significant only in combination with canopy reduction. This finding poses a serious problem
for the ecological restoration of oak woods in areas with high atmospheric nitrogen
deposition.

Analyses of resurveyed vegetation and environment properties in permanent plots
confirmed a negative effects of eutrophication at the level of the temperate deciduous forest
biome in Europe. It has been shown that generalists who replaced narrowly specialized
plant species benefit from the increased amount of nitrogen in the environment, resulting to
the homogenization of communities and a decrease in beta-diversity of landscape. Also at
this level, significant interactions of eutrophication with current and historical forms of
management have been identified. Management alters tree stand density, tree species
composition, level of fragmentation and the availability of light in understorey, and these
properties can accelerate or mitigate effects of eutrophication. The interactions of nitrogen
deposition with global climate change have also been shown to be significant. The warming
of the macroclimate is effectively buffered by stand structure and microclimate, and similarly,
effects of eutrophication are magnified when the canopy closure. In order to mitigate these
anthropogenic factors, it is therefore necessary to maintain a relatively high forest canopy
cover in temperate landscapes, but at the same time, it is necessary to regulate the spread
and proportion of woody plants that suppress diversity in the herb layer.

The changes in the plant communities detected at the European level are fully relevant for
the forests of Slovakia. This is confirmed by the results obtained from the permanent plots of
forest typology, and they are especially valid for oak forests. As part of the project, we
completed and supplemented a database of permanent plots, and enabled its backup and
availability on the newly built website. The results of analyses from our most common types
of oak forests (Fageto-Quercetum) showed eutrophication, homogenization and a shift in
species composition from the vegetation of opened oak woods to more eutrophic shady
forests. In addition to the nitrogen deposition, this processes are mainly related to the
change and unification of forest management in the oak forests and to the impact of an
overpopulated ungulates in the case of Slovakia.
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