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PREDHOVOR

Pre kazdl vyskumnu univerzitu a fakultu je kvalitna vedecka praca jednym z hlavnych nosnych
pilierov jej existencie. Ruka v ruke s vedeckou pracou vSak musi ist’ aj o prenos vedeckych
poznatkov medzi Studentov vo vSetkych stupfioch akademického vzdeldvania. Preto
pokradujeme v tradicii konferencii SVOC na Lesnickej fakulte TU vo Zvolene a zaroveti si
prajeme, aby tato a nasledujiice konferencie boli Gspesné. Na 62. konferenciu SVOC na
Lesnickej fakulte uz tradi¢ne predkladame ,,Zbornik anotacii* vSetkych prac studentov. Aj
v tomto roku pripravuje Rada SVOC v spolupraci s vedenim fakulty vydanie najlepsich
povodnych vedeckych prac Studentov v periodiku Acta Facultatis Forestalis Zvolen.
Konferencia SVOC na Lesnickej fakulte, ktora je tradi¢ne doplnkovou formou vychovno-
vzdelavacich aktivit, bude aj v budtcnosti veI'mi vyznamnou aktivitou univerzitného $tudia a
aj vel'mi dolezitym prvkom akreditacnych hodnoteni Lesnickej fakulty na TU vo Zvolene.
Studenti maju mimoriadnu prileZitost’ zapojit' sa do vedeckovyskumnej prace v spolupraci so
svojimi pedagdgmi, pricom takto orientovand cinnost im ddva moznost odbornej
sebarealizacie a dotvara ich profilaciu. Praca a vysledky ziskavané v ramci SVOC, ich
prezentacia a diskusia s odbornikmi predstavuju skusenosti jednak pre d’alSie Stidium najmé
pri vypracovani a obhajobe bakalarskej, diplomovej a dizertacnej prace, ako aj pre neskorsie
pdsobenie v praxi. Uéast vo SVOC je dolezZitou aktivitou najmi pre zaujemcov o doktorandské
stadium, ktoré je vedeckou pripravou mladych odbornikov a ucast’ na takejto konferencii
mladych vedcov je vyznamna pri prijimacich pohovoroch na doktorandské stidium.

Je potrebné¢ pod’akovat najmé Studentom, pedagdégom, veducim katedier a predovsetkym
¢lenom Rady SVOC. Verim, Ze kvalitativny vzostup v poslednych rokoch sa udrzi. Odborna
kvalitu by sme chceli posilnit’ o vyraznej$i medzindrodny aspekt a aj tento rok sme umoznili
Studentom, aby svoje prace pisali a prezentovali v anglickom jazyku. Ale aj suCasnd vel'mi
dobra urovent v obdobi plnom povinnosti Studentov a pedagoégov je jednoznacne tispechom.
Takato forma vzdeldvania ma pozitivny vplyv na celkovu troven vzdelavania na fakulte.
Zostava verit,, ze predlozeny Zbornik anotécii zo 62. lesnickej konferencie SVOC spolo¢ne s
aktualne podavanymi vysledkami a prehladmi na webovom sidle fakulty pomdzu zlepsit’
odbornu spolupracu Studentov a ucitelov na Lesnickej fakulte.

prof. Dr. Mgr. Jaroslav Durkovi¢
prodekan Lesnickej fakulty pre vedeckovyskumnu ¢innost’
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SEKCIA INZINIERSKA

**k*

Autor: LADISLAV ODSTRCIL

Rocnik: II1. (bakalarske studium)

Katedra planovania lesnych zdrojov a informatiky

Veduci prace: Ing. Peter Valent, PhD.

Ndzov prace: ZNAKY DREVA V ROZSIRENEJ REALITE

Praca je zamerand na problematiku ekonomického ohodnocovania drevnej suroviny
s atypickymi znakmi. Znaky dreva mézu kladne, alebo zaporne pdsobit’ na cenu predavane;
suroviny. Vysledkom prace je plne funk¢na mobilnd aplikacia poskytujica informaécie
0 jednotlivych znakoch dreva v rozsirenej realite. Vyberové vzorky drevin boli zosnimané
V kazdom uhle a za pomoci programu Agisoft Metashape prenesené do virtudlnej podoby.
Nasledne boli v programe Blender modeli drevin zjednodusené tak aby boli zobraziteI'né aj na
menej vykonnych zariadeniach. Herny engine Unreal Engine 4 posliZil na tvorbu databazy
naskenovanych vyberovych vzoriek drevin, tvorbu uzivatel'ského rozhrania a celkovl
programovu Strukturu aplikacie. Aplikacia bude sluZzit’ aj ako pomocka Studentom a ucitel'om
v edukacnom procese, pri vyucbe a naslednom testovani vedomosti.

*k*k

Autor: MATEJ JANOTIK

Rocnik: I. (inZinierske Studium)

Katedra planovania lesnych zdrojov a informatiky

Veduci prace: prof. Ing. Marek Fabrika PhD.

Ndzov prace: MODELY MRTVYCH STROMOV A PNOV PRE GAME ENGINE UNITY
3D

Vyvoj nového modelovacieho a vizualizaéného nastroja SIBYLA — Lex Eterna si vyzaduje
mnozstvo modelov pre samotné zobrazenie virtudlneho lesa. Preto hlavnym cielom bolo
vyplnenie tohto prazdneho miesta a vytvorit’ tak chybajuce modely mitvych stromov a druhovo
rozdielnych piiov v programe Agisoft Metashape, ktoré budi vhodné pre néaslednu préacu
v game engine Unity 3D. Préaca opisuje problematiku modelovania, vizualizacie lesa, troviiami
zobrazenia a blizkej fotogrametrii ako hlavnym kl'icom k ziskaniu potrebnych dat za
dodrziavania metod pozemnej, konvergentnej fotogrametrie. V nasledujicej Casti je opisany
samotny postup od zberu dat az po pracu v softvéri Agisoft Metashape. Vysledkom prace st
3D modely dvoch mftvych stojacich stromov a Styroch druhovo rozdielnych piiov. Kazdy jeden
model je vypracovany a optimalizovany v troch urovniach zobrazenia. Tieto modely st
vyexportované vo forme objektov (.obj) s namapovanymi texturami. Vysledné objekty moézu
byt nasledne vyuZité v uz spominanom game engine Unity 3D.
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Author: Bc. ALEX BUMBERA

Year: 1. (master study)

Department of Economics and Forest Management

Supervisor: doc. Ing. Daniel Halaj, PhD.

Thesis's name: MARKETING MODELLING OF THE MIX OF FOREST ECOSYSTEM
SERVICES IN THE CONDITIONS OF THE COVID-19 PANDEMIC

The aim of the work was to evaluate individual forest ecosystem services (FES) before, during,
and after the pandemic Covid-19 in two chosen forest enterprises and to model the FES
portfolio according to economic and ecological scenario. The method of the case studies was
applied. Concretely, the state company OZ Krivan and the urban forests of Banska Bystrica
were selected as the cases for this inquiry. The current state of FES portfolio in selected
companies was identified by using of the marketing decision-making model (BCG matrix). In
both cases, three main FES were identified, namely wood assortments production, game
keeping and hunting, and recreation. Additionally, the sensitivity of returns by individual FES
was measured during the time of Covid-19 where the recreational function of the forest was
found as the most sensitive to the pandemic period, i.e., on the one hand, the increased demand
for spending time in the forest, on the other hand, the impact of anti-pandemic measures and
their influence on the demand for this service. The FES portfolios and their scenarios at selected
companies were compared due to their natural conditions and some recommendations were
suggested for both organizations.

**k*

Autor: Bc. BRANISLAV KICKO

Rocnik: I. (inZinierske Studium)

Katedra ekonomiky a riadenia lesného hospoddrstva

Veduci prace: prof. Ing. Iveta Hajduchova PhD.

Nazov prace: POSUDZOVANIE EFEKTIVNOSTI REKREACNEJ FUNKCIE LESA

Hlavné zameranie prace je postdenie efektivnosti rekreacnej funkcie lesa a ekonomické
zhodnotenie lesov osobitného ur¢enia. Na zvysSenie hospodarskeho ciel’a su navrhnuté stavby
domov v korunach stromov v okoli ktorych mdze byt upravené hospodarenie v lese tak, aby
vyhovovalo pravidlam prirode blizkeho obhospodarovania lesa a tieZ zvySovaniu efektivnosti
hospodarenia na lesnej pdde pri dodrzani principov zelenej ekonomiky a spolocensky
zodpovedného podnikania. Na ekonomické posudenie navrhnutych stavieb v praci boli pouzité
statické a dynamické metédy hodnotenia investicného projektu. Vysledné hodnoty
investicného projektu boli nasledne porovnavané s hospodarskym vysledkom z porastu
radeného medzi hospodarske lesy s priemernymi hodnotami cien pestovnych a t'azbovych prac
na Slovensku. Pre analyzu porastu vhodného na vystavbu domov v korunéch stromov bol
vybrany porast v LHC Deminova, okres Liptovsky Mikulas.

*k%k
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Autor: Be. DANIEL KRALIK

Rocnik: 1. (inZinierske Studium)

Katedra ekonomiky a riadenia lesného hospodarstva

Vediici prace: doc. Mgr. Ing. Rastislav Sulek, PhD.

Ndzov prace: FINANCNA ANALYZA OBECNYCH LESOV V OKRESE ZVOLEN

Cielom prace je zhodnotit’ hospodarenie obecnych lesnych podnikov, ktoré obhospodaruju
lesné majetky v okrese Zvolen, a to prostrednictvom Standardnych metdd financnej analyzy.
Predmetom analyzy boli nasledovné spolo¢nosti s ru¢enim obmedzenym — Lesny podnik mesta
Zvolen, Obecné lesy Babina, Obecné lesy Dobra Niva, Obecné lesy PlieSovce a Obecné lesy
Sasa, a to za obdobie rokov 2015 a 2017 — 2020. Vstupné udaje pre finan¢nu analyzu boli
ziskané z komercnej databazy FinStat, s. r. o., ktord popri inych tdajoch eviduje aj uctovné
zéavierky obchodnych spolo¢nosti. Na analyzu udajov sa pouzila metoda Quick test, ktora
hodnoti finan¢nu silu na zéklade Siestich ukazovatel'ov — bezna likvidita (likvidita II. stupna),
doba obratu vlastného kapitalu, doba splatnosti kratkodobych zaviazkov, doba splatnosti
kratkodobych pohladavok, celkova zadiZzenost’ a rentabilita celkového kapitalu. Vzhladom na
porovnatel'nost’ idajov su tieto finan¢né ukazovatele vyjadrené relativne, v bodovom hodnoteni
tak, aby bola zabezpefend vzajomnd porovnatelnost’ analyzovanych subjektov. Vysledky
Quick testu umoznia celkové hodnotenie podniku na zéklade priemernej znamky ziskanej z
bodového hodnotenia. Ziskané udaje boli nasledne predmetom komparativnej analyzy vo
vzt'ahu k priemernym hodnotam Statneho podniku LESY Slovenskej republiky.

**k*

Autor: Bc. JURAJ JESENSKY

Rocnik: 1. (inZinierske Studium)

Katedra integrovanej ochrany lesa a krajiny

Veduci prace: Mgr. Alena Konopkova, PhD.

Ndzov prdace: OXIDATIVE STRESS AS RESPONSE OF WOODY SPECIES TO HIGH
IRRADIANCE

The purpose of this scientific research was to determine the effect of oxidative stress by
excessive irradiation. The first method used was assessing the concentration of assimilation
pigments that specified the contents of chlorophyll a , chlorophyll b and carotenoids. To
confirm our hypothesis we also measured markers of oxidative stress using hydrogen

peroxide and malonyl aldehyde concentrations. The last method we have used was slow
kinetics of chlorophyll a fluorescence. Thanks to these methods, we have compared responses
to overexposure in two Acer platanoides variants - wild type and Crimson King. To proceed
with the experiment, we have continuously measured the slow kinetics of chlorophyll a
fluorescence at different light intensities using a fluorometer. Removed assimilation organs
from each variety determined the concentration of oxidative stress markers and assimilation
pigments. Our hypothesis was that two variants of Acer platanoides will respond differently
based on a larger amount of carotenoids.
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Autor: Bc. PATRIK KUDELA

Rocnik: 1. (inZinierske Studium)

Katedra lesnej PaZby, logistiky a meliordcii

Veduci prace: Ing. Viadimir Jusko, PhD.

Nazov prace: OPTIMIZATION OF MAINTENANCE OF FOREST ROAD NETWORK IN
AREA OF FORESTRY ENTERPRISE SPEVAR S.R.O.

Erosion on forest roads is a significant contributor to sediments at end of the valleys, mainly
during short time periods. Overloading, unsuitable use of forestry technologies on them, and
lack of maintenance create conditions for increased erosion formation. This study aimed to find
optimal solutions for maintenance schedules for decision-makers to minimize erosion and costs.
From 41 measured forest roads were using the USLE equation (WISCHMEIER and SMITH
1978) calculated incurred amount of sediments during 30 years. Real-world projects were used
for derivation of particular costs of maintenance actions. By using heuristic multicriteria
optimization we found the goal space of solutions and their Pareto-optimal front. From this
front were picked up 11 solutions by preferences. We optimized these 11 solutions by direct
mathematical optimization to find more precise solutions. Obtained solutions were parsed to
find what is the cost for diminishing erosion formation during the next decade for various
preferences.

**k*

Autor: Bc. MICHAL CHRENEK

Rocnik: 1. (inZinierske Studium)

Katedra prirodného prostredia

Vediici prace: prof. Ing. Jaroslav Skvarenina, CSc.

Nizov prace: ZIMNE BIOKLIMATICKE PODMIENKY HABITATOV SRNCEJ ZVERI
V BR POLANA

Praca  Zimné bioklimatické podmienky habitatov srncej zveri v BR Polana‘‘ sa zaobera
Vv teoretickej Casti problematikou srncej zveri (Cervus elaphus L.), jej rozSirenia v ramci
krajiny, jej spdsobom Zivota a aj jej habitatmi. Srncia zver sa vyskytuje aj v BR Pol'ana, v ktorej
je charakteristicka mierne chladna az mierne tepld horska klima. Na svahoch studend horska
klima. Preto je doleZité pre urCenie podmienok habitatov poznat' charakteristiky, ako st
nadmorska vyska, teplota vzduchu a vyska snehovej pokryvky. Podla tychto charakteristik sa
V praci analyzoval zimny index prezivania srncej zveri (WSI), ktory bol vybrany pre tri stanice.
Udaje sme prevzali zo stanic SHMU pre tri oblasti, ktoré su diferencované podl'a nadmorskej
vySky (368 az 715 m n. m.). Na zéklade dosiahnutych vysledkov sa konStatuje, Ze srnc¢ia zver
ma najvhodnejSie biometeorologické podmienky prezimovania v oblasti kotlinového predhoria
Polany. So stupajucou nadmorskou vyskou dosahuje WSI index nepriaznivejSie hodnoty pre
prezimovanie.

**k*
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Authors: HUBERT BOBAK, WERONIKA SALWA, JAKUB WYKA, ZUZANNA
SIDOROWICZ, FABIAN PRZEPIORA

Year: Il (Master Study)

University of Agriculture in Krakow | UR - Department of Forest Biodiversity
Thesis supervisor: Michat Ciach Ph. D., D. Sc., prof. URK

Thesis title: THE EFFECT OF TREE MICROHABITATS ON BIRD SPECIES
WINTERING IN COASTAL PINE FORESTS

On-tree microhabitats are among the most significant structural components of the forest and
have a significant impact on biodiversity. However, the distribution of microhabitats across
space has been little explored. Strong competition within the forest stand leads to the decay of
the weaker trees, and the humid microclimate creates good growth conditions for fungi, lichens
and moss, causing microhabitats to emerge. However, trees that make the forest wall achieve
higher dimensions due to better access to light and less competition, whereas exposure to wind
that may cause mechanical damage, is potentially supportive for the development of tree-related
microhabitats. The complexes of on-tree microhabitats produced by a variety of abiotic factors
might be possibly used by a range of animal groups. The number and character of on-tree
microhabitats might have a significant impact on the distribution of the wintering avifauna since
it has limited access to food and seeks a place rich in food and shelter. In the course of our
research 44 types of on-tree microhabitats and 18 bird species were recorded. The most frequent
microhabitats were dead branches, hardwood exposures and wood decay. The bird species with
the highest occurrence were the European crested tit, the Great tit and the Eurasian treecreeper.
In the forest wall, a significantly lower number of on-tree microhabitats and lesser biodiversity
were identified compared to locations inside the forest stand. This paper shows that the number
of on-tree microhabitats differs across the forest and that microhabitats have a positive impact
on the variety of bird species and the number of birds wintering in coastal pine forests.

**k*k

Author: MARTA OZIMEK

Year: I1. (Master study)

Section of Forest Education, Faculty of Forestry, University of Agriculture in Krakow
Thesis supervisor: Dr ing. Magdalena Frqczek

Thesis title: LESSON PLANS ,, INSIDE THE FOREST" AS A SUPPORT FOR
TEACHERS DURING DISTANCE LEARNING

The challenges of distance learning had made The Section of Forest Education has released an
educational project titled “Inside the forest” containing prepared series of lessons plans about
forest and nature for primary schools mostly. The aim of the project is, on the one hand, to
familiarize schoolchildren with forest-related knowledge, and on the other hand,
to use various educational techniques for distance and stationary learning. The materials can
also be used by forest educators who conduct classes as part of non-formal education. Each of
the scenarios involves a different subject and is enriched with various types
of proposals for games and tasks. The plans also include tasks related to forest handicrafts. The
knowledge is also provided in the form of short instructional videos, both for classroom and
outdoor activities. Additionally, an interview with an expert is presented
as part of the lesson. Evaluation is an important part of the project. The survey method
was used. The "Inside the Forest" scenarios were shared with the group of teachers via social

10
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media and through direct contact with schools. Teachers, through the prism of their experience,
but also the needs related to learning, expressed their opinion about them. The results will
be used to further improve distance and stationary learning.

*k*k
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SEKCIA DOKTORANDSKA

**k*

Autor: Ing. PETER MARCIS

Spoluautor: Ing. JERGUS RYBAR

Rocnik: 111, (doktorandské studium)

Katedra planovania lesnych zdrojov a informatiky

Veduci prace: Ing. Michal BoSel’a, PhD.

Nazov prace: INTERANNUAL RADIAL INCREMENT VARIATION OF SILVER FIR
SHOWS HIDDEN COMPLEXITY OF GROWTH-DROUGHT RELATIONSHIP: ONE
INDEX IS NOT ENOUGH

Droughts affect secondary productivity of trees. However, definition of drought is not yet
harmonised and different approaches are still applied. The various indices available and applied
for various periods complicate the quantification of the effects of drought on tree growth. Often
time, the index with the highest correlation with the growth is chosen for further modelling.
Here we present the complexity of precipitation deficit and its impact on tree growth using
silver fir as an example tree species. We use tree-ring data collected across biogeographical
gradients in the Carpathian Mountain range. We quantify a climatological drought by using
various drought metrics, including Standardised Precipitation Index (SPI), Standardised
Precipitation-Evapotranspiration Index (SPEI) in various periods (from 3 to 24 months), the
monthly fluctuation of precipitation deficit and the vapour pressure deficit. We find weak
relationships between individual drought indices and tree growth. However, analysis of
different temporal patterns of water deficit in the year of tree ring formation and in the previous
years allowed for more precise interpretations. Indeed, the interannual changes of drought
length and severity does not allow selecting one specific drought index to correlate with tree
growth. We reveal that the relationship between drought and secondary tree growth is rather
complex, where a combination or cumulation of drought in different periods can lead to a
reduction in tree productivity. Furthermore, the drought indices currently used in forest ecology
studies often do not capture the drought that is responsible for a declined tree productivity. We
thus suggest interpreting individual droughts (years) separately to better explain the complex
growth-climate relationships.

*k*k

Autor: Ing. MAREK PONDELIK

Rocnik: Il. (doktorandslé Studium)

Katedra lesnej t'azby, logistiky a meliordcii

Veduci prace: doc. Ing. Jan Merganic¢, PhD.

Nazov prace: DERIVATION OF TREE HEIGHTS USING UNMANNED AERIAL
VEHICLES

The work focuses on the issue of deriving tree height using technology of unmanned aerial
vehicles (UAV). Since forest inventory is an important tool for sustainable forestry, the greater
is the need for equipment to obtain the necessary resources for forest inventory. The equipment
should not be demanding to operate, financial costs, but should provide outputs of sufficient
quality. For this reason, we have chosen UAVs. We focused on deriving one of the important
quantities of inventory, namely the height of trees. Our research area was based in the
Kremnické vrchy mountains on the territory of the University Forest Enterprise of the Technical

12
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University in Zvolen. The most frequent species were Beech (Fagus sylvatica L.), Winter Oak
(Quercus petraea (Matt.) Liebl.) and White Abies (Abies alba Mill.). The shooting of the areas
was carried out using the UAV senseFly eBee and financed by the project VEGA 1/0335/20.
The UAVs used by us had RTK technology, so it was not necessary to use ground control
points, which significantly reduced the time of data collection. To check heights after data
processing, we used tree heights measured manually by hypsometer. We processed the data
from the imagery in the photogrammetric software Agisoft Metashape professional. Here, using
Structure from Motion algorithm, we generated a dense point cloud, as a the basis for further
work. We subsequently created a digital surface model (DSM) from the point cloud. By
classifying the model on vegetation and terrain, we have also created a digital terrain model
(DTM). When creating the canopy height model (CHM), we decided to use the method used in
his work (Panagiotidis et al., 2017). We subtract DSM — DTM using raster calculator and minus
module. The result was a raster with tree heights. For better results we decided to use Focal
statistics tool. We used this module to identify the highest pixel in CHM raster. Result of this
filter was raster of tree tops on our study plots. Use of this filter can eliminate possibility of
having multiple local maxima within a single crown area. In order to determine tree heights
more accurately and clearly, it was necessary to reclassify the CHM. Subsequently, we were
given a raster that could be compared to the heights measured in the field. For comparison of
tree heights we have used statistic paired t-test for both plots. Using these softwares, we created
a method that can be used for derivation of tree height using high resolution UAV Imagery.

**k*

Autor: Ing. DANIEL TOMCIK

Rocnik: II. (doktorandské Studium)

Katedra planovania lesnych zdrojov informatiky

Veduici prace: doc. Ing. Jan Merganic¢, PhD.

Nazov prace: VPLYV ZHUTNENIA PODY NA VYBRANE BIOLOGICKE PROCESY

Hlavnym zamerom prace je vyhodnotenie vybranych faktorov, ktoré sa vyuZivaju ako
indikatory zhutnenia pody. Zhodnotenie faktorov a ich zmena po prejazde mechanizmov je
dolezité pre popisanie a urenie miery zhutnenia pody. Na kvantifikaciu zhutnenia vyuZzijeme
penetracny odpor a pocet prejazdov mechanizmu na posudzovanej ploche, kde sa zhutnenie
uskuto¢nilo pomocou LKT 81. Prejazd sa uskutocnil na VysokoSkolskom lesnickom podniku
Technickej univerzity vo Zvolene v lokalite Stagiar, kde bola zriadena trvala vyskumna plocha.
Vyhodnocovat' sa bude zhutnenie ajeho vplyv na vybrané biologické procesy ako su:
koncentraciu CO2 v pode ajej vyvoj po zhutneni a prirodzené zmladenie. V pripade
prirodzené¢ho zmladenia ide o pocet, hrabku a vysku. Zhutnenie pody je jednym z mnohych
faktorov zodpovednych za degradaciu pody. Pri zhutiiovani pddy ide o nartsanie a utlacanie
vrchnych horizontov pody. V pripade antropogénneho vplyvu dochddza k narGiSaniu pody
hlavne vplyvom mechanizmov pri vykonavani tazby a ststred’ovania dreva. Pdda je zakladom
lesnej produkcie a zmena jej vlastnosti moéZe viest’ aj k zmene biologickych procesov. Spolu s
analyzovanim vplyvu zhutnenia na vybrané biologické procesy budeme prihliadat’ aj na rozne
faktory od ktorych moze velkost’ vplyvu zavisiet'. Ide o teplotu, vlhkost’ a svetelné pomery.

**k*
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Autor: Ing. BORIS BARTALSKY

Rocnik: I.(doktorandské studium)

Katedra ekonomiky a riadenia lesného hospodarstva

Veduci prace: Mgr. JUDr. Zuzana DobSinska, PhD

Ndzov prace: ANALYZA POSTAVENIA LESNICKO-DREVARSKEHO KOMPLEXU
V NARODNOM HOSPODARSTVE

Narodné hospodarstvo predstavuje sustavu ekonomickych subjektov, ktoré funguju vo
finan¢nych, spotrebnych, materidlnych a riadiacich sférach sluziacich k vymene, rozdel'ovaniu,
obehu vyroby a spotrebe tovarov a sluzieb na uzemi $tatu pre plnenie jeho potrieb. Sklada sa
Z roznych odvetvi medzi, ktoré patri aj lesnicko-drevarsky komplex. Lesnicko-drevarsky
komplex je odvetvie narodného hospodarstva postavené na principe trvalo udrzatelného
hospodarenia. Ako je definované Eurdpskou komisiou, lesnicky sektor zahfna lesné zdroje a
pridruzené lesnicke ¢innosti, ako aj nadvédzujuce lesnicke odvetvia. Pre Slovensku republiku
ma dany sektor znacny vyznam, nakol'ko z pohl'adu lesnatosti patri Slovenska republika medzi
popredné Staty v ramci uzemia Eurdpy. Cielom prispevku bude analyzovat’ postavenie
lesnicko-drevarskeho komplexu v narodnom hospodéarstve z pohl'adu pridanej hodnoty, hrube;j
produkcie, medzispotreby, zamestnanosti, priemernej mzdy, importu, exportu a fixného
hrubého kapitalu.

*k*k

Autor: Ing. STANISLAVA KRISTAKOVA

Rocnik: 1. (doktorandské Studium)

Katedra ekonomiky a riadenia lesného hospodarstva

Veduci prace: prof. Ing. Iveta Hajduchova, PhD.

Nazov prace: MODELOVANIE VYKONNOSTI LESNYCH PODNIKOV

Vedeckym ciel'om prace bolo pomocou metédy Data envelopment analysis (DEA) vyhodnotit’
vykonnost' lesnych podnikov na Slovensku a v Bulharku. Vzhl'adom na narastajuci tlak
efektivneho vyuzivania obnovitelnych prirodnych zdrojov v sulade s principmi trvalo-
udrzateI'ného lesného hospodarstva st lesné podniky natené zlepSovat’ ich vykonnost.
Pri hodnoteni vykonnosti a efektivnosti lesnych podnikov je nevyhnutné zohladnit’ vplyv
Specifik lesného hospodarstva. Hodnotenie vykonnosti vybranych lesnych podnikov sme
realizovali pomocou finanénych udajov za obdobie rokov 2014-2018. Vysledky pomohli
identifikovat’ parametre ovplyviujice vykonnost' lesnych podnikov ako aj pripadné rezervy
Vv danych ekonomickych podmienkach pri zohl'adneni Specifik lesného hospodarstva. Vysledky
aplikacie DEA analyzy ukazali, Ze trvalo udrzatel'né vyuzivanie zdrojov lesnymi podniky ako
aj zlepSenie ich vykonnosti je mozné dosiahnut’ lepSenim riadenim a zvySenim investicii
do vyskumu a novych technologii.

**k*
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Autor: Ing. BIANKA DUBRAVSKA

Rocnik: III. (doktorandské Studium)

Katedra ekonomiky a riadenia lesného hospodarstva

Veduci prace: Mgr. JUDr. Zuzana DobSinska, PhD

Nizov prace: ANALYZA MEDIALNEHO DISKURZU K POZIADAVKAM NA
ZABEZPECENIE ESL V LESOCH V OKOLI BRATISLAVY

Ekosystémové sluzby lesa predstavuju dolezity a stale sa rozvijajici koncept, ktory hovori
0 vztahu medzi c¢lovekom a prirodou. Pojem ekosystémové sluzby zdorazituje naSu
zodpovednost’ ale tiez aj zavislost’ za zdravé ekosystémy. Pri poziadavkach rdéznych aktérov,
vratane Sirokej verejnosti, na zabezpecenie ekosystémovych sluzieb lesov sa stretdvame
Vv médiach s mnozstvom protichodnych nazorov. Tieto nazory sa lisia v zavislosti od aktérov,
ktori sa do diskusie zapajaju. Analyza medialneho diskurzu je novym trendom vo vede o
medzinarodnej politike lesného hospodarstva za posledné dve desatrocia. Prispevok pojednava
0 medialno-diskurznej analyze, ktora ma za ucel analyzovat diskusie o poziadavkach na
zabezpedenie ekosystémovych sluzieb lesa v lesoch v okoli Bratislavy. Konkrétne skimame
tieto ekosystémové sluzby lesa: biodiverzita, rekreacia, produkcia dreva, ochrana vody
a sekvestracia uhlika. Na sledovanom tzemi sa diskutuje najviac o ESL produkcia dreva,
rekreécia a biodiverzita. Najcastejsie sa diskurzu o ESL v lesoch v okoli Bratislavy zacastiiujt
aktéri z mimovladnych organizacii a aktivisti, mesto Bratislava a Lesy SR.

**k*

Autor: Ing. JAN MATUS URBANCIK

Rocnik: I (doktorandské Studium)

Katedra ekonomiky a riadenia lesného hospodarstva

Vediici prace: prof. Dr. Ing. Jaroslav Sdlka

Nazov prace: ZHODNOTENIE POUZITIA RIU MODELU PRI PRENOSE POZNATKOV
DO PRAXE

In last few years, we have observed growing need for science-based policy advice to support
decision of national or local government, especially in fields that are highly dependent on
scientific knowledge such as forestry. In last few years there was an increase in attention of
actors to overcoming obstacles between scientists and political actors in forestry policy. Despite
that, better science does not lead to better politics (Bocher a Krott, 2016). Globally we are
challenging an issue of missed opportunities to link the latest scientific knowledge to
practitioners in order to improve policy and decision making (Allen et al., 2017; Ramirez and
Belcher, 2019). Different models have been developed with goal of better understanding of
knowledge transfer. Predictions and models can be seen as important part for scientifically
based solutions (Bocher, 2019; Kirchner and Krott, 2020). In my work, we would like to focus
on analysing different examples of knowledge transfer, based on RIU model by Bocher a Krott,
or influential part of this model.

**k*
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Autor: PhDr. LENKA HALUSKOVA

Rocnik: II. (doktorandské studium)

Katedra ekonomiky a riadenia lesného hospodarstva

Vediici prace: prof. Dr. Ing. Jaroslav Silka

Nazov prace. POLICY ARRANGEMENTS APPROACH APPLICATION TO THE
NATIONAL FOREST POLICY ANALYSIS IN SLOVAKIA

The area of forest land stands for approximately 40% of the total land area. Despite the
relatively low share of forestry in GDP, forests are the largest employer in rural areas and a
provider of raw materials for industry. At the same time, non-material forest ecosystem services
have been becoming more influental, namely regulating, supporting and cultural. The
theoretical basis of the analysis is the Policy Arrangements Approach (PAA), which determines
the individual dimensions of the political process in a given policy area, the national forest
policy in this case. The aim of the paper is to characterise the status quo of the national forest
policy of the Slovak Republic, based on a desk survey and documents analysis. Forest policy
in Slovakia is characterised by a strong influence of governmental actors, centralisation and the
efforts of non-governmental actors to influence policy-making in accordance with their interests
in the use of selected forest ecosystem services. Non-governmental actors act in the form of
interest groups, non-governmental organisations and providers of education and scientific
knowledge. Due to the strong focus on the public awareness from the environmental NGOs,
public opinion is in favour of nature protection and forestry as such has come under pressure
with its traditionalist approach.

*k*k

Autor: Ing. DOMINIK GRETSCH

Rocnik: |. (doktorandské Studium)

Katedra lesnej t'azby, logistiky a meliordcii

Vediici prace: doc. Ing. Martin Lieskovsky, PhD.

Ndzov priace: POROVNANIE VYKONNOSTI AKUMULATOROV PRENOSNYCH
RETAZOVYCH PIL PRI ZATAZOVYCH TESTOCH

Ciel'om prace je porovnanie dvoch akumulatorovych prenosnych retazovych pil znaciek Stihl
MSA 220 c-bg aHusqvarna 536 Li xp. Porovnavana bola plocha prie¢nych prierezov
a maximalny ¢as pilenia, vzdy na jeden plne nabity akumulator danej retazovej pily. Testovanie
prebiehalo v arealy Technickej univerzity, pricom rezy boli realizované na tenkej bukovej
vlaknovej hmote s priblizne rovnakou relativnou vlhkostou. Casové snimkovanie bolo
zabezpecené prostrednictvom dvoch kamier, hrubky prierezov boli merané siibezne s pilenim
anasledne prepocitané na plochu. Pred kazdym pilenim bola hobl'ovacia retaz strojovo
nabrisend, kvoli eliminacii moznosti ovplyvnenia vysledkov pripadnym otupenim ret'aze.
Vzhladom na to, ze akumulatory pouzivanych retazovych pil maja rozdielnu kapacitu (Ah),
bola pre objektivizaciu vysledkov porovnavana plocha prieénych prierezov a €as pilenia
prepocitany na jednu ampér hodinu kapacity akumulétora.

**k*
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Autor: Ing. LADISLAV SUMICHRAST

Rocnik: III. (doktorandské studium)

Katedra pestovania lesa

Veduci prace: doc. Ing. Stanislav Kucbel, PhD.

Nazov prace: DYNAMIKA PORASTO VYCH MEDZIER V NPR BADINSKY PRALES

Tato praca sa venuje ¢asovym zmenam porastovych medzier v NPR Badinsky prales, ktoré boli
zistované na zaklade opakovaného terestrického merania. V tejto jedl'ovo-bukovej rezervacii
bola za tymto ucelom vroku 2007 zalozena trvald vyskumna plocha s rozlohou 5 ha.
Zaznamenavané boli otvorené a rozsirené porastové medzery s miniméalnou rozlohou 5 m?,
pricom hrani¢na vyska néslednej generacie bola 1/3 porastovej vysky. Druhé meranie prebehlo
v roku 2021. Za 14 rokov doslo k poklesu viacerych charakteristik porastovych medzier. Okrem
nizsej pocetnosti zaberali v roku 2021 o viac ako polovicu mensie uzemie nez v pripade prvého
merania. Medzery dosahovali Vv priemere men$iu rozlohu, priCom maximalna rozloha
nadobudala vyrazne mensie hodnoty. Medzi dvoma meraniami narastol podiel medzier
vytvorenych odumretim 1-2 stromov z 51 % na 77 %. Od roku 2007 zaniklo 51 % vsetkych
medzier, z ktorych vidsina bola mensia ako 100 m2. Prevazoval vertikalny spdsob uzatvarania
— prevazne laterAlnym rastom kortn boli uzatvorené len medzery mensie ako 60 m2. Pri
dynamike medzier hré taktiez vyrazni tlohu ich rozdelenie alebo spajanie. Vyznam pévodnych
medzier z hl'adiska dynamiky vyplyva aj z toho, Ze nové medzery zaberali len 0,6 % skumanej
plochy. Uvedené vysledky potvrdzuji vyraznu ¢asova variabilitu disturbancii, ktora bola
viacerymi autormi pozorovana v bukovych pralesoch Eurdpy.

**k*

Autor: Ing. JAN ZIDO

Rocnik: 111, (doktorandské studium)

Katedra prirodného prostredia

Veduci prace: doc. Ing. Erika Goméryova, CSc.

Nazov prace: THE EFFECT OF STAND STRUCTURE ON SOIL PHYSICO-CHEMICAL
AND BIOLOGICAL PROPERTIES IN THE NR HAVESOVA

Soil is a habitat not only for trees and plant roots, but also for a large group of organisms ranging
in size from a few pum to several tens of cm. Interactions of above and belowground components
of ecosystems are generally considered essential to ecosystem functioning. As a result, soil
microbiota has frequently been found to be spatially associated with the composition, richness
and biomass of plant communities. Old-growth forest reserves represent study objects where
natural processes undisturbed by man can be observed. Due to an intensive human activity, old-
growth beech forests in the temperate zone of Europe are rare. Within European continent,
natural forests represent less than 1 % of all forest land. Hypothetically, high species and
structural diversity of the tree layer in a natural forest should be reflected in high heterogeneity
of soil microbial communities. Therefore, the objectives of this study were the following: (1)
to clarify and point out the links and interactions between soil microorganisms on the one hand
and tree vegetation in the natural beech ecosystem on the other hand; (2) to determine the spatial
variability of biological characteristics in individual horizons in relation to the tree layer; (3) to
evaluate the dependence of the microbial characteristics on the physico-chemical properties of
soil. According to results of the correlation analysis, we found a significant correlation between
the relative proportion of developmental stages, especially the terminal stage, and physico-
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chemical properties in the A-horizon, which affected its values negatively. On the other hand,
positive correlations between the volume of living trees and the catalase activity, microbial
biomass and N-mineralisation were found. Furthermore, we found significant positive
correlations between the stand density index on the one hand and basal respiration and the
amount of microbial biomass on the other hand. Nevertheless, we cannot confirm direct
influence of overstorey structure on topsoil parameters, likely because soil parameters respond
to changes in stand structural features only after a substantial time lag.  Regarding the effect
of physico-chemical properties, we found significant positive correlations between soil
moisture on the one hand and basal respiration, N-mineralization or catalase activity on the
other hand. Significant correlations between the exchangeable cations Ca®*, K*, Mg?* content
and microbial properties of soil were also demonstrated.

*k*k

Autor: Ing. KRISTINA PULISOVA

Rocnik: I. (doktorandské stidium)

Katedra fytologie

Veduca prace: doc. RNDr. Judita Kochjarova, CSc.

Ndzov price: VYBRANE FENOTYPOVE PREJAVY POLYPLOIDIE: PRIPADOVA
STUDIA V TANACETUM CORYMBOSUM AGG. A TEPHROSERIS INTEGRIFOLIA
AGG. (ASTERACEAE)

Predkladany prispevok diskutuje o variabilite vel'kosti naziek pochédzajucich z polyploidného
komplexu Tanacetum corymbosum agg. (Asteraceae, Anthemideae), ktory je v zaujmovom
uzemi slovenskej Casti Zapadnych Karpat reprezentovany dvomi taxéonmi s odliSnymi
cytotypmi T. clusii (2n=2x=18) a T. corymbosum (2n=4x=36), ako aj z komplexu Tephroseris
integrifolia agg. (Asteraceae, Senecioneae) z rovnakého izemia, reprezentovanom taxénmi T.
integrifolia subsp. integrifolia (2n=6x=48), T. integrifolia subsp. capitata (2n=8x=64), T.
integrifolia subsp. aurantiaca (2n=12x=96). Pre tieto Gc¢ely bolo skimanych 570 naziek
Z prvého zmieneného komplexu, a 332 naZiek z druhého. Metddami univariacnej Statistiky sme
zhodnotili charakteristiky dizky a $irky naZiek (s presnostou na 0,1 mm) medzi porovndvanymi
skupinami cytotypov. Vysledky analyz odhalili pomerne malé, avSak signifikantné rozdiely
v ich velkosti (ako v diZke, tak aj v $irke), ktoré na rozdiel od vieobecne znamych poznatkov
zakonite nekoreSpondovali s narastajucou Groviiou ploidie. Najvyraznejsi odklon sa prejavil v
komplexe Tephroseris integrifolia agg., kde sme pozorovali signifikantné rozdiely skaimanych
znakov iba medzi nazkami hexaploidného cytotypu versus porovnavanymi vy$simi cytotypmi.
Medzi oktaploidnym a dodekaploidnym cytotypom poklesla velkost uc¢inku polyploidie
natol’ko, ze napriek rozdielnej ploidii nejavili nazky tychto cytotypov Statisticky preukazné
rozdiely v sirke, ba ani v dizke. Vyraznejsie fenotypové rozdiely, obzvlast medzi diploidnym
cytotypom a cytotypmi vysSich Urovni, ale nevyrazné medzi cytotypmi vySSich urovni
navzajom, nie s ojedinelym pripadom, a stretdvame sa s nimi aj v inych rastlinnych skupinach.
Vysledky nasej Stadie tak na vybranych znakoch naZziek podporuju nazory, Ze vzt'ah medzi
vel'kost'ou organov a ploidnou troviiou nie je vZdy linearny. Vysledky taktieZ ukazujt, Ze ani
negativna koreldcia medzi polyploidiou a velkostou naziek, akd sa ukazovala v pripade
komplexu T. corymbosum, nemusi nutne znamenat’ nevyhodu. Obzvlast v pripade skimaného
diploidného cytotypu, pre ktorého mdzu vicsie semend predstavovat’ rychlejsie klicenie, rast a
lepSiu  konkurencieschopnost” vo vysokohorskom prostredi, ktoré osidl'uje. Pre potvrdenie
nasich domnienok by bolo vhodné rozsirit’ vyskum o fenologicku $tadiu, pripadne kultiva¢né
experimenty naziek v kontrolovanych podmienkach.
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Autor: Ing. LINDA CSOLLEOVA

Rocnik: 1. (doktorandské stidium)

Katedra fytologie

Skolitel: doc. Ing. Frantisek Mdlis, PhD.

Ndzov prace: VPLYV STRUKTURY LESA NA DYNAMIKU VEGETACIE V KONTEXTE
HISTORICKEHO A SUCASNEHO MANAZMENTU DUBOVYCH LESOV V CASE
GLOBALNYCH ENVIRONMENTALNYCH ZMIEN.

Vplyvom globalneho otepl'ovania a mnohych d’al§ich environmentalnych zmien dochadza v
nizinnych lesov temperatnej zény k posunom Vv druhovom zlozeni bylinnej vegetacie, ktoré
Vv kone¢nom doésledku vedu ku degradacii druhovej diverzity. Hlavnymi environmentalnymi
zmenami podnecujucimi posuny v druhovom zloZeni vegetacie tychto lesov su zvySené
depozicie dusika aupustenie od historickych foriem lesného manazmentu v kombindcii
s globalnou klimatickou zmenou, ktoré iniciuju procesy eutrofizdcie a termofilizicie. Nizinné
lesy temperatnej zony su po starocia silne ovplyviiované l'udskou aktivitou, ktorej sa
prispdsobila aj Struktura tychto porastov, pricom prave td ma vyznamny vplyv na mikroklimu
a zivotné podmienky bylinnej vegetacie porastu. Struktira porastu je jednym z kI'a¢ovych
faktorov ovplyviiujucich lesni mikroklimu a potenciondlnu termofilizaciu. Z toho doévodu
viedli novodobé zmeny manazmentu dubovych lesov spolocne so zvySenymi depoziciami
dusika ku poklesu druhovej bohatosti ich bylinnej vegetacie. Preto je dolezité kvantifikovat
vztahy medzi $truktirou stromovej vrstvy a mikroklimatickymi podmienkami, a taktiez vplyv
na diverzitu a druhové zlozenie, aby bolo mozné nastavit’ vhodny manazment pre vytvorenie
najoptimalnejSich podmienok pre zachovanie, obnovu a podporu druhovej bohatosti. Pre
skimanie danej problematiky som vyuZila experimentidlny vyskum s trvalymi plochami
Vv dubovych porastoch situovanych na Vysokoskolskom lesnickom podniku Technickej
univerzity vo Zvolene zalozeny v roku 2017. Dany experiment umoziuje skiimat’ odozvu lesnej
vegetacie na simulaciu historickych foriem manazmentu dubovych lesov spolocne so
zvySujucimi sa depoziciami dusika, ktorymi su: i) redukcia korunového zapoja, ii)
vyhrabavanie opadu a iii) hnojenie.

*k*k

Autor: Ing. et Ing. JERGUS RYBAR

Rocnik: II. (Doktorandské Studium)

Katedra Fytologie

Vediici prace: prof. Ing. KAROL UJHAZY, PhD.

Nazov prace: VZ TAHY MEDZI BIODIVERZITOU FYTOCENOZ A DYNAMIKOU
PRODUKCIE STROMOVEJ ZLOZKY V NPR BADINSKY PRALES

Poznanie dynamiky vegeticie v prirodnych lesoch je ddlezitym zdrojom informacii pre
optimalizdciu manazmentu. Integrovanie ochrany biodiverzity a produkcie je rozhodujuce
najmi v podmienkach zmeny klimy. Na zéklade 5 krat opakovanych dvandstich trvalych
vyskumnych ploch v Badinskom pralese sme sa pokusili popisat’ podstatné trendy vo
vegetacnej dynamike. V ramci analyz sme porovnali zmeny v bylinnej syntzii v zavislosti od
dynamiky produkénych a Strukturalnych charakteristik jedl'ovo-bukového prirodného lesa. Ako
vysledok analyzy hlavnych komponentov trvalych vyskumnych ploch, pocas obdobia 19 rokov
sme ako najvyznamnej$i vyhodnotili trend poklesu ukazovatel'ov diverzity. Na plochéch
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zalozenych v §tadiu optima a rozpadu sme zaznamenali posun smerom k $tadiu dorastania s
druhovo chudobnou bylinnou synuziou. Ako vysledok analyzy Ellenbergovych indika¢nych
faktorov boli identifikované trendy termofilizacie a eutrofizacie, s posunom od mierne kyslej k
neutralnej pddnej indikécii. NajvyznamnejSimi faktormi vplyvajicimi na druhové zlozenie sa
z 27 produkénych charakteristik ukazali jednoduché premenné ako pocet stromov na ploche,
suma hrabok d1,3, suma vySok a kruhova zakladna. Tieto ukazovatele vysvetlili samostatne od
12 do 35% variability v druhovych déatach na asovej mierke. Plochy bez bylinnej synuzie boli
typické hustym vyskytom jedincov buka s vyskou do 20 m. Stadium optima je typické vysokou
druhovou bohatostou stromov, Specidlne v bylinnej vrstve a dominanciou jedincov v
hrabkovom stupni 40 az 44 cm. Najvyssia druhova bohatost’ bola pozorovana v otvorenych
medzerach, za 19 rokov prirodzeného vyvoja sme vSak na tychto plochach sledovali pokles
druhovej bohatosti az na nulovli hodnotu. Posun medzi §tddiom optima a dorastania nie je
nevyhnutne sprevadzany rozpadom s obnazenou pddou. Regeneracia v otvorenych medzerach
moze zaCat aj prostrednictvom vyvoja dlhodobo potla¢enych jedincov, s nizkou diverzitou
cievnatych rastlin pod touto vrstvou.

**k*
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Year of the student: I1. (PhD)

University of Sopron, Institute of Forest and Natural Resource Management, PhD student
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Title of the thesis: COMPARING THE BLOSSOMING AND WOOD PRODUCING
QUALITIES OF SELECTED BLACK LOCUST CLONES

Black locust (Robinia pseudoacacia L.) is a tree species introduced from North America. Its
well-known positive economic and negative ecological properties make it the most widely
distributed tree species in European countries. Despite its rapid growth, its hard and weather-
resistant wood is well suited for sawn wood products, barked poles, belted poles, vineyard posts,
and other uses. The fast-growing species can also provide planting material for short-rotation
energy plantations. Its nectar-producing ability is also excellent. The increasing incidence of
volatile weather conditions, late frosts, and the rising frequency of destructive storms caused
by climate change all harm nectar production and stem shape (JOovANOVIC 1967, HERMAN 1971,
VAIDA 1974, RiTIU et al. 1988). Therefore, breeding should be based first on the selection of
fast-growing species with good stem suckers and high nectar production while considering the
variable potential future distribution of the species (BoErR 2013, KUTNAR & KOBLER 2013,
GUOQING et al. 2014, GIuLIANI et al. 2015, DYDERSKI et al. 2017). Currently, Hungary is
leading breeding efforts in Europe with its several black locust clones, not to mention the
existing twelve candidate cultivars and the four state-approved cultivars selected by the Forest
Research Institute of the University of Sopron (NEBIH 2021).

**k*
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