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Forests and Forestry in Europe: Traditions, Ideas, Cooperation
2" International Conference of Students and Young Scientists
(Tomaszow Mazowiecki — Uzhhorod, 28.11.2025)

CONFERENCE PROGRAM

9:30-10:00 Participant registration

10:00-10:20 Opening of the conference

Welcome to the conference participants on behalf of the administration of the University of
Lodz and Uzhhorod National University.

ORAL PRESENTATIONS SESSION
Session moderators:

Dr. Piotr SELIGER, prof. UL, Dean of the Branch of the University of Lodz in Tomaszow
Mazowiecki (Tomaszoéw Mazowiecki, Poland) (Branch of the University of Lodz in Tomaszow Maz.)

Dr. Ivan KALYNYCH, doc., Dean of the Faculty of Geography of the Uzhhorod National
University (Uzhhorod, Ukraine) (UzhNU)

1. Sustainable management of natural resources

10:20-10:35
1. The assessment of damages to trees caused by the brown bear Ursus arctos in
Baligrod Forest Distict, Bieszczady Mts., Poland — continuation of research
Aleksandra SZKUDLAREK, Tomasz GRYCZKO, Patryk FRAS, Katarzyna SWIECONEK,
Daria GOZDZIK, Oliwia BERG, Wiktoria BIALA, Tomasz FIGARSKI (research supervisor) —
Univeristy of L£.odz, Tomaszow Mazowiecki, Poland
Ocena uszkodzen drzew spowodowanych przez niedzwiedzia brunatnego Ursus arctos na terenie
Nadle$nictwa Baligrod, Bieszczady — kontynuacja badan )
Aleksandrg SZKUDLAREK, Tomasz GRYCZKO, Patryk FRAS, Katarzyna SWIECONEK,
Daria GOZDZIK, Oliwia BERG, Wiktoria BIALA, Tomasz FIGARSKI (opickun naukowy) — Uniwersytet
Lodzki, Tomaszow Mazowiecki, Polska

2. Possibilities for utilizing the Berehove Drainage System in the implementation of
green energy production
Kyrylo GANUSYCH, Vladyslav PERESOLY AK — Uzhhorod National University, Uzhhorod,
Ukraine
MoxauBocTi BUKOpUcTaHHS BeperiBcbkoi IpeHakHOI cucTeMH B peatizalii BUPOOHMUTBA 3eJIeHOI

eHepreTuKn
Kupunno TAHYCHUY, Bnamwcnas ITEPECOJIAK — Varceopoocexuil nayionanvruil yrigepcumem, m. Yorceopoo, Yrpaina

3. Identification of ecologically valuable forest areas based on the diversity of tree-
related microhabitats

Jan Jakub PARADYSZ, Aneta KIEC-PARADYSZ, Grzegorz ZAWADZKI, Marek
SELAWSKI — Warsaw University of Life Sciences WULS — SGGW in Warsaw, Warsaw, Poland

Identyfikacja obszaréw lesSnych o wartosci ekologicznej na podstawie réznorodnosci mikrosiedlisk

nadrzewnych
Jan Jakub PARADYSZ., Aneta KIEC-PARADYSZ, Grzegorz ZAWADZKI, Marek SEAWSKI — Szkola
Glowna Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska
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11:05-11:20

4. Assessment of habitat conditions for the occurrence of the Alpine longhorn beetle
Rosalia alpina (L.) in the Cisna Forest District - a comparative study with the previous year

Oliwia BERG, Daria GOZDZIK, Adam KRAWCZYK, Wiktor GAWRON, Tomasz
FIGARSKI (research supervisor) — Univeristy of £odz, Tomaszow Mazowiecki, Poland

Ocena warunkéw siedliskowych dla wystepowania nadobnicy alpejskiej Rosalia alpina (L.) w
Nadlesnictwie Cisna - badania poréwnawcze z ubieglego roku

Oliwia BERG, Daria GOZDZIK, Adam KRAWCZYK, Wiktor GAWRON, Tomasz FIGARSKI (opieckun
naukowy) — Uniwersytet £odzki, Tomaszow Mazowiecki, Polska

11:20-11:35
5. Analysis of the occurrence of mycorrhizae in the cultivation of the summer truffles
(Tuber aestivum Vittad.) )
Jakub WOLSKI, Dorota HILSZCZANSKA, Aleksandra ROSA-GRUSZECKA — Warsaw
University of Life Sciences WULS — SGGW in Warsaw, Warsaw, Poland
Analiza wystepowania mykoryz w uprawie trufli letniej (Tuber aestivum Vittad.)

Jakub WOLSKI, Dorota HILSZCZANSKA, Aleksandra ROSA-GRUSZECKA - Szkota Glowna
Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska

3. Forest protection and forest saving

11:35-11:50
6. What if dracula had switched to water and moved to forest? — A horror story of
harmful impact of common mistletoe on the health status of silver fir

Weronika JUSZCZYK, Grzegorz ZAW ADZKI (research supervisor) — Warsaw University of Life
Sciences WULS — SGGW in Warsaw, Warsaw, Poland

Co by bylo gdyby drakula zaczal pi¢ wode i przeprowadzil si¢ do lasu? — Straszna historia o
szkodliwym wplywie jemioly pospolitej na stan zdrowotny jodly pospolitej

Weronika JUSZCZYK, Grzegorz ZAWADZKI (opiekun naukowy) — Szkofa Glowna Gospodarstwa
Wiejskiego w Warszawie, Warszawa, Polska

11:50-12:05
7. Leveraging electromagnetic fields to mitigate the spread of the highly invasive tree-
of-heaven (Ailanthus altissima (Mill.) Swingle) 5 ,
Marin LUKACEVIC', Krzysztof SLOWINSKI', Agnieszka SYNOWIEC', Edita STEFANIC?,
Beata GRYGIERZEC', Pawel PYSZ', Pawel KIELBASA', Sylwester TABOR' — 'University of
Agriculture in Krakow, Krakoéw, Poland; *Josip Juraj Strossmayer University of Osijek, Osijek, Croatia
Wykorzystanie pola elektromagnetycznego w ograniczeniu rozprzestrzeniania si¢ inwazyjnego
bozodrzewa gruczolowatego (Ailanthus altissima (Mill.) Swingle)
Marin LUKACEVIC', Krzysztof SLOWINSKI', Agnieszka SYNOWIEC', Edita STEFANIC?, Beata
GRYGIERZEC', Pawel PYSZ', Pawet KIELBASA', Sylwester TABOR' — 'Uniwersytet Rolniczy im. Hugona
Kollgtaja w Krakowie, Krakéw, Polska; *Uniwersytet Josipa Juraja Strossmayera w Osijeku, Osijek, Chorwacja

12:05-12:20
8. Not just bark beetles! What beetles are attracted to pheromones in the Kozienice
Forest District?
Aleksandra RUTKA, Tomasz MOKRZYCKI (research supervisor) — Warsaw University of Life
Sciences WULS — SGGW in Warsaw, Warsaw, Poland
Nie tylko korniki! Jakie chrzaszcze sa wabione przez feromony w Nadlesnictwie Kozienice?

Aleksandra RUTKA, Tomasz Mokrzycki (opieckun naukowy) — Szkofa Glowna Gospodarstwa Wiejskiego w
Warszawie, Warszawa, Polska

8. Urbanization. Spatial planning in natural resources management

12:20-12:35

9. What do you know about forests — results of a public opinion survey on the
perception of the forester profession and forest work in £.6dZ Voivodeship

Patryk MATCZAK, Heorhiy HRYNYK (research supervisor) — Univeristy of £.odz, Tomaszow
Mazowiecki, Poland

Co wiesz o lasach — wyniki badan opinii spolecznej na temat postrzegania zawodu lesnika oraz pracy w
lasach w wojewddztwie l6dzkim
Patryk MATCZAK, Heorhiy HRYNYK (opiekun naukowy) — Uniwersytet £.odzki, Tomaszéw Mazowiecki, Polska

12:25-12:40 Break
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POSTER SESSION
Session moderators:

Dr. hab. Heorhiy HRYNYK, prof. UL, Branch of UL in Tomaszoéw Mazowiecki,
Dr. Ludvig POTISCH, doc., head of the Department of Forestry, Faculty of Geography, UzhNU

1. Sustainable management of natural resources

12:50-12:55

1. GIS analysis of the distribution of geological natural monuments of Zakarpattia in
the context of open cadastral data
Bohdan BEREZHNYI, Mariya NYCHVYD, Ivan KALYNYCH - Uzhhorod National
University, Uzhhorod
I'IC-anani3 po3MilleHHsl TeoJIOTiYHHX NaM’ATOK mNpupoAu 3aKkapmaTrTsa y KOHTeKCTi BiakpuTux
Ka/laCTPOBHX JAHHX
Borman BEPEXXHWU, Mapis HUUBU/L, Isan KAJIMHUY — Vorceopodcsruii nayionaneHuii yHieepcumem,
M. Yorceopoo, Yrpaina

12:55-13:00

2. The impact of global warming on Ukraine's forests and adaptation strategies
Oleksandr KRACHKOVSKYT, Vitalia CHYNIAK, Maryana SALIUK — Uzhhorod National
University, Uzhhorod, Ukraine

Bruiue r;i106a15H0ro nNOTEMUIiHHS Ha JlicH YKpainu Ta cTparerii aganTamii
Ounekcanap KPAYKOBCBKUWU, Birtanis YMHSAK, Map’sua CAJIFOK — Vowceopoocekuii Hayionanvrutl
yHigepcumem, M. Yowceopoo, Yrpaina

13:00-13:05

3. Forest potential of Svalyava region: assessment for ensuring ecological balance

Eric FALES, Maryana SALIUK, Mykhailo MYKYTA — Uzhhorod National University,
Uzhhorod, Ukraine

JlicoBuii motenuian CBainsABUINHM: OL[iHKA 1715 3a0e3MeyeHHs eKO0JIO0riYHOol piBHOBarn
Epik ®AJIEC, Map’sna CAJIIOK, Muxaitno MUKUTA — Voweopoocvruitl nayionanwHuil yHigepcumem,
M. Yorceopoo, Yrpaina

2. Forest Breeding
IRHISBRB
4. Restoration of indigenous common oak (Quercus robur L.) stands in the forest fund
of the Mukachevo Forestry of the Berehove Forest District, SE "Forests of Ukraine"
Ivan SPACHYNSKYT, Anastasia KICHURA — Uzhhorod National University, Uzhhorod, Ukraine

BigHoB1eHHSI KOpiHHMX JepeBocTaHiB ay0a 3BuuaiiHoro (Quercus robur L.) y nicoBomy donai
Myka4iBCcbKOro nicngTBa, BeperiBebkoro Haamicuuurea A1 «Jlicu Ykpainn»

Isan CITAYMHCBKHU, Anacracis KIYYPA — Vowceopodcwkuii nayionanenuii ynisepcumem, m. Yaceopoo,
Yrpaina

13:10-13:15
5. Speed peak prediction in plant growth: mathematical model for forestry applications
Sergiy KULMAN — Polissia National University, Zhytomyr, Ukraine

IIpornozyBaHHsi MiKOBHX MIBHAKOCTEl POCTY PpOCIAHH: MaTeMaTH4YHA MoOJedb JJIs JicOBOro
rocrnogapcTaa

Cepriit KVJIBMAH — IHonicekuti nayionanvuuii ynisepcumem, Kumomup, Yrpaina

3. Forest protection and forest saving

13:15-13:20

6. Primary forests of Transcarpathia: geospastical analysis and prospects of
conservation

Erika Portash, Iryna FEKETA — Uzhhorod National University, Uzhhorod, Ukraine

IIpanicu 3akapnaTTa: reonpocTOPOBHUIi aHAJII3 Ta NEPCIEKTHBH 30epesKeHHs
Epixa HOPTAIIIL, Ipuaa @EKETA — Vorceopodcwkuii nayionansuuil ynigepcumem, m. Yowceopoo, Yrpaina
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4. Forest management and forest assessment
13:20-13:25

7. Utilization of typological potential of beech stands in the conditions of the Serednya

Rika River basin (Transcarpathian region)
Mykhailo TOFELIUK, Andriy ZADOROZHNYY - Uzhhorod National University,
Uzhhorod, Ukraine

BuxopncTaHHs THIOJOTIYHOr0 MOTeHIialy OyKOBHX JepeBOCTAaHIB B ymMoBax Oaceiiny p. Cepenns
Pikxa (3akapnaTrs) .

Muxaitno  TODEJIOK, Awnppiit 3AAOPOXHUU — Vowccopoocvruii nayionanvuuii yHieepcumem, M.
Yowceopoo, Yrpaina

5. Forest zoology and hunting
13:25-13:30

8. The plant species diversity in bison nutrition

Ivan DELEHAN', Pavlo KHOETSKYY', Oleh SLYVKA', Anzhelika OSTAPCHUK',
Sofia Bubley’, Wasyl BANDERYCH?® — Ukrainian National Forestry University, Lviv, Ukraine;
’Eberswalde University for Sustainable Development, Eberswalde, Germany, >Skolivski Beskydy
National Nature Park, Skole, Ukraine

Roéznorodnos$¢ gatunkowa roslin w Zywieniu Zubréw

Ivan DELEHAN', Pavlo KHOETSKYY', Oleh SLYVKA', Anzhelika OSTAPCHUK', Sofia Bubley?, Wasyl
BANDERYCH® — 'Narodowy Uniwersytet Lesnictwa Ukrainy, Lwéw, Ukraina; Uniwersytet
Zréwnowazonego Rozwoju w Eberswalde, Niemcy; *Narodowy Park Przyrodniczy , Skolivski Beskydy”,
Skole, Ukraina

7. Recreation and tourism

13:30-13:35
9. The comparison of wine tourism in Transcarpathia and the Tokai region
Olexandra HAIEVA, Roman SLAVIK — Uzhhorod National University, Uzhhorod, Ukraine

IopiBHsiHHA BUHHOTO Typu3My 3akapnartTs Ta Periony Toxaii
Ounekcannpa TAE€BA, Poman CJIIABIK — Vorceopodcwrkuii nayionanvhuili yuisepcumem, M. Yoceopoo,
Yrpaina

13:35-13:40
10. The natural and geographical prerequisites for tourism development in in the
Transcarpathian region
Kamila MUCHYCHKA, Maryana SALYUK — Uzhhorod National University, Uzhhorod,
Ukraine
IIpupoano-reorpadivyHi nepexryMoBH po3BUTKY Typu3My 3akapnarcbKoi 00J1acTi
Kamina MYYNYKA, Map’saa CAJIFOK — Vorceopoocekuii nayionanvhuii yuigepcumem, M. Yceopoo,
Yrpaina

13:40-13:45
11. Tourist and recreational potential of Sambir district, Lviv region
Karina OROS, Maryana SALYUK — Uzhhorod National University, Uzhhorod, Ukraine

TypuctuuHo-pekpeaniiinuii norenuiag Caméipcbkoro paiiony JIbBiBebkoi odaacti
Kapina OPOC, Map’ssna CAJIIOK — Vorceopodcwruti nayionanvruil ynisepcumem, m. Yoiceopoo, Yrpaina

13:45-13:50
12. The recreational resources of the nature reserve areas of Polonyna Borzava
Myroslava SKRYPYNETS, Mykhailo MYKYTA, Vitalia CHYNIAK — Uzhhorod National
University, Uzhhorod, Ukraine
Pexpeaniiini pecypcu npupoano-3anoBignoro ¢gouay Iosonunu bop:kasa
Mupocnaa CKPUITMHEILb, Muxaitno MUKUTA, Biramis YNHAK — Voweopoocekuii nayionansHui
yHigepcumem, M. Yoiceopoo, Yrpaina
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13:55-14:00

13. The recreational and touristic potential of forest resources of territorial

communities of the Transcarpathian region
Roman SLAVIK — Uzhhorod National University, Uzhhorod, Ukraine
PexpeaniiiHo-TypucTHYHMII MOTEHLIaJ JICOBHX pecypciB TepHTOpiaJbHMX rpoMajx 3aKapnarcbKoi

o0nacTi
Powman CJIABIK — Vorceopodcwruii nayionansruii ynisepcumem, m. Yowceopoo, Yrpaina

14:00-14:05

14. Synytske forestry as an object of ecological tourism: types of recreational activities

and development opportunities
Vladislav VYKHVATNIUK, Anastasia KODZHEBASH — Uman National University, Uman,
Ukraine
CHHHMIbKe JCHHITBO fIK 00’€KT €KOJIOTiYHOr0 TYypHM3My: BHAHW peKpeaniiiHol MisuIbHOCTI Ta

MOKJIMBOCTi PO3BUTKY
Buagucnas BUXBATHIOK, Anacracis KOIXKEBAILL — Vumanceruii nayionanshuil ynieepcumem, Ymanw,

Yxpaina

8. Urbanization. Spatial planning in natural resources management

14:05-14:10
15. The retrospective expert monetary valuation on the example of a land plot at

Uzhgorod international airport
Hanna PROHOROVA, Thor RADYSH — Uzhhorod National University, Uzhhorod, Ukraine
PeTpocnekTHBHA €eKCHEPTHO-TPOIIOBA OHIHKA Ha NPHKJIadi 3eMenbHol aAinAHkH MikHapogHOro
aeponopTy «YKropom»
Tanna [TIPOXOPOBA, Irop PAAWIL — Vorceopoocvrutl nayionanvhuii ynigepcumem, M. Yoiceopoo, Yrpaina

14:10-14:30 Discussion

14:30 Finishing of the Conference

Comments:

1. Due to the war in Ukraine, during missile or bomb attacks, participants from Ukraine will not be able to
attend the Conference.

2. In the event of a power outage in the relevant regions of Ukraine, participants will not be able to attend the
Conference.

In such cases, the next speakers on the list will be asked to be ready to speak.
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Jakub WOLSKI, Dorota HILSZCZANSKA, Aleksandra ROSA-GRUSZECKA
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Weronika JUSZCZYK, Grzegorz ZAWADZKI (research supervisor)
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Weronika JUSZCZYK, Grzegorz ZAWADZKI (opiekun naukowy)
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LEVERAGING ELECTROMAGNETIC FIELDS TO MITIGATE THE SPREAD

OF THE HIGHLY INVASIVE TREE-OF-HEAVEN (4ILANTHUS ALTISSIMA

(MILL.) SWINGLE) ......oovitiiiiiiteeeeeeeeeee et sesesesesesesesesesesnsnanens 19
Marin LUKACEVIC, Krzysztof SEOWINSKI, Agnieszka SYNOWIEC, Edita STEFANIC,

Beata GRYGIERZEC, Pawet PYSZ, Pawel KIELBASA, Sylwester TABOR
WYKORZYSTANIE POLA ELEKTROMAGNETYCZNEGO W OGRANICZENIU
ROZPRZESTRZENIANIA SIE INWAZYJINEGO BOZODRZEWA
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THE ASSESSMENT OF DAMAGES TO TREES CAUSED BY THE BROWN
BEAR URSUS ARCTOS IN BALIGROD FOREST DISTICT BIESZCZADY
MTS., POLAND — CONTINUATION OF RESEARCH

Aleksandra SZKUDLAREK, Tomasz GRYCZKO, Patryk FRAS, Katarzyna SWIECONEK,
Daria GOZDZIK, Oliwia BERG, Wiktoria BIALA, Tomasz FIGARSKI (research supervisor)
Univeristy of Lodz, Tomaszow Mazowiecki, Poland

The study was conducted in the Baligréd and Cisna forest districts in the Bieszczady
Mountains to assess the tree preferences of brown bears (Ursus arctos). In 2025, 219 damaged trees
were examined in 19 locations. Each tree was described in detail, including species, dimensions,
biosocial location and use. The surrounding tree stands were analysed to determine species
composition and structure, which enabled the assessment of selection preferences. Damage was
thoroughly documented, with particular attention paid to the size and location of fresh wounds.
Bears damaged many different tree species, most commonly silver fir (4bies alba), but also
European beech (Fagus sylvatica), Norway maple (Acer platanoides), common ash (Fraxinus
excelsior), grey alder (Alnus incana) and wild apple (Malus sylvestris). A noteworthy finding was
the predominance of group damage over individual trees. In some places, entire clusters of large,
impressive fir trees were affected, often near bear dens, suggesting behavioural or territorial
significance.

Keywords: damage, silver fir, beech, fraxinus, bear.

OCENA USZKODZEN DRZEW SPOWODOWANYCH PRZEZ
NIEDZWIEDZIA BRUNATNEGO URSUS ARCTOS NA TERENIE
NADLESNICTWA BALIGROD, BIESZCZADY - KONTYNUACJA BADAN

Aleksandra SZKUDLAREK, Tomasz GRYCZKO, Patryk FRAS, Katarzyna SWIECONEK,
Daria GOZDZIK, Oliwia BERG, Wiktoria BIALA, Tomasz FIGARSKI (opiekun naukowy)
Uniwersytet L.odzki, Tomaszow Mazowiecki, Polska

Badania przeprowadzono na terenie nadlesnictw Baligrod i Cisna w Bieszczadach, aby
oceni¢ preferencje gatunkowe niedzwiedzia brunatnego (Ursus arctos) w zakresie uszkadzania
drzew. W 2025 roku zinwentaryzowano 219 uszkodzonych drzew w 19 lokalizacjach. Kazde
drzewo opisano szczegolowo, uwzgledniajac gatunek, wymiary, pozycj¢ biosocjalng oraz
uzytkowanie. Analizie poddano réwniez drzewostany otaczajace uszkodzenia, aby okresli¢ sktad
gatunkowy 1 strukture, co pozwolilo oceni¢ preferencje wybidrczosci. Uszkodzenia zostaly
doktadnie udokumentowane, ze szczegdlnym uwzglednieniem rozmiaru i potozenia §wiezych ran.
Niedzwiedzie uszkadzaty wiele r6znych gatunkéw drzew, najczesciej jodte pospolita (4bies alba),
ale takze buk zwyczajny (Fagus sylvatica), klon zwyczajny (Acer platanoides), jesion wyniosty
(Fraxinus excelsior), olszg szara (Alnus incana) oraz dzika jabton (Malus sylvestris). Warto
podkresli¢ przewage uszkodzen grupowych nad pojedynczymi. W niektorych miejscach cate
skupiska duzych, okazatych jodel byly zniszczone, czgsto w poblizu gawr, co moze sugerowac
znaczenie behawioralne lub terytorialne.

Stowa kluczowe: uszkodzenia, jodta pospolita, buk, jesion, niedzwiedz
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POSSIBILITIES FOR UTILIZING THE BEREHOVE DRAINAGE SYSTEM
IN THE IMPLEMENTATION OF GREEN ENERGY PRODUCTION

Kyrylo GANUSYCH, Vladyslav PERESOLYAK
Uzhhorod National University, Uzhhorod, Ukraine

The development of renewable energy is one of the key directions for ensuring Ukraine’s
energy independence. The Zakarpattia region possesses significant potential for the use of local
water resources, including reclamation systems, in green energy production. The Berehove drainage
system, being one of the largest in the region, can be adapted for the installation of mini pumped-
storage hydroelectric power plants (mini-HPPs) and the development of small-scale hydropower.
The purpose of the study is to assess the hydroenergetic potential of the Berehove drainage system
and to determine the feasibility of its conversion for renewable electricity generation. The
objectives of the research include analyzing the technical condition of the system, performing
hydrological calculations, and identifying opportunities for utilizing its infrastructure for energy
purposes. The study involved analyzing the technical parameters of the Berehove system’s channels
and pumping stations, evaluating the possibility of their conversion for mini-hydropower
installations, and comparing the obtained indicators with similar small hydropower facilities. Based
on the results, promising directions for using reclamation infrastructure in the field of renewable
energy were identified. The findings confirm the potential and feasibility of integrating reclamation
systems into green energy production, which will contribute to improving energy efficiency and
enhancing the energy independence of the Zakarpattia region.

Keywords: reclamation, hydropower, mini-HPP, distributed energy, Zakarpattia.

MOKJIABOCTI BAKOPUCTAHHAA BEPEFIBCI)KO'I:.I[PEHA)KHOT
CUCTEMM B PEAJIIBAIIII BUPOBHUIITBA 3EJIEHOI EHEPTETUKH

Kupuno TAHYCHY, Bnanucnas [IEPECOJIAAK
JIBH3 «Yaiccopoocvruii hayionaneHuil yHigepcumemy, Yowceopoo, Ykpaina

P03BUTOK BIJHOBIIOBAHOI E€HEPreTHKH € OJHUM 13 KIIOYOBUX HAmpsAMiB 3a0e3redeHHs
EHEePreTUYHOT HEe3aJIeKHOCTI YKpaiHu. 3akapmaTchka o0JacTh Ma€ 3HAYHUWA TMOTEHIAN IS
BUKOPHUCTaHHA MICIIEBUX BOJHHUX PECYpCiB, 30KpeMa MEIIOpPaTUBHUX CHCTEM, y BHUPOOHMIITBI
3eJIeHoi eHeprii. beperiBchbka ocynryBajibHa CUCTEMA, SIK OJHA 3 HAHOUIBIINX y PETiOHI, MOXe OyTH
aJlanToBaHa JUIS PO3MILICHHS MIiHI-TIAPOAKYMYIIOIOUMX EJeKTPOCTAHIM 1 pPO3BUTKY Maoi
TiApoeHepreTUKU. METOor NOCTIIKEHHS € OIliHKA TiJpOSHEePreTHYHOro MoTeHIiany beperiBchkoi
OCYIIYBaJdbHOI CHCTEMHU Ta BHU3HAYCHHS MOIUILHOCTI 1 mepeoOnafHaHHS JUIsi BUPOOHHUIITBA
BIIHOBITIOBAHOT €JIEKTPOCHEPrii. 3aBIaHHs TOCHIDKEHHS TOJIATA€ B aHaji3l TEXHIYHOTO CTaHy
CHUCTEMH, TIPOBEACHHI TIAPOJIOTIYHUX PO3PaXyHKIB 1 BU3HAUEHHI MOKJIMBOCTEH BHUKOPWUCTAaHHS il
1HPPACTPYKTYPHU B €HEPreTUYHHX IUIAX. Y XO/Ai pOOOTH BHKOHAHO aHANi3 TEXHIYHUX HapaMeTpiB
KaHaJIIB 1 HACOCHUX CTaHII beperiBcbkoi crucTemMu, OIIHEHO MOKIIMBICTh 1X mepeoOaaaHaHHs i
MiHI-TIJPOCHEPreTUYHI ~ YCTAHOBKH, 3/1MCHEHO TOPIBHAHHSA OTPHUMAHUX TOKa3HUKIB 13
aHAJIOTIYHUMHU 00’ €KTaMH MaJIoi TiApoeHepreTuku. Ha OCHOBI OTprMaHUX pe3y/bTaTiB BU3HAYEHO
NEPCIEKTUBHI HANpPsIMM BUKOPUCTAaHHS METIOpAaTUBHOI 1H(PACTPYKTypH Yy cdepi BiJHOBIIOBAHOI
eHepretuku. OTpUMaHi pe3ynbTaTH MATBEPKYIOTh NMEPCIEKTUBHICTh 1HTETpaIlli MeIiopaTUBHUX
CHCTEM Y 3€JIeHYy €HEPreTHKY, 110 CIPHUATUME MiABUILECHHIO eHEProe(eKTUBHOCTI Ta EHEPreTUYHOT
HE3JIC)KHOCTI 3aKapmaTTs.

KarwuoBi cioBa: Memiopauis, rigpoenepreruka, MiHi-I'EC, posmoxineHa eHepreruka,
3akapnaTTs
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IDENTIFICATION OF ECOLOGICALLY VALUABLE FOREST AREAS
BASED ON THE DIVERSITY OF TREE-RELATED MICROHABITATS

Jan Jakub PARADYSZ, Aneta KIEC-PARADYSZ, Grzegorz ZAWADZKI, Marek SELAWSKI
Warsaw University of Life Sciences WULS — SGGW in Warsaw, Warsaw, Poland

Shifting societal expectations toward forests, emphasizing their social and protective roles,
are reshaping forest management in Poland. Growing public interest in designating additional
protected areas highlights the need for objective, science-based criteria to evaluate their ecological
significance. From a conservation perspective, forest sites proposed for reserve protection should
demonstrate exceptional natural features or ecological processes warranting their inclusion in the
protected area network. This study addresses the question of how reserve protection contributes to
maintaining high ecological value within forest ecosystems. Conservation science increasingly
seeks measurable indicators to assess management effectiveness, such as species diversity, rarity, or
the persistence of key ecological processes. In forest reserves, where trees form the structural and
functional core of the ecosystem, assessing ecological value remains challenging. We propose using
tree-related microhabitats as a novel indicator in forest ecology research as a tool for evaluating
biodiversity and conservation effectiveness. The study aims to identify distinctive sets of
microhabitat features that support high biological diversity across different protection regimes.
Research was conducted along a protection gradient encompassing managed forests, a nature
reserve, and a national park in the Mazovia region. Tree attributes and richness of tree-related
microhabitats were analyzed on randomly selected plots representative of central Poland.

Keywords: forest biodiversity, tree-related microhabitats, nature reserve protection,
conservation effectiveness, forest management gradient

IDENTYFIKACJA OBSZAROW LESNYCH O WARTOSCI
EKOLOGICZNEJ NA PODSTAWIE ROZNORODNOSCI MIKROSIEDLISK
NADRZEWNYCH

Jan Jakub PARADYSZ, Aneta KIEC-PARADYSZ, Grzegorz ZAWADZKI, Marek SEAWSKI
Szkota Gtowna Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska

Zmieniajace si¢ oczekiwania spoleczne wobec laséw, podkreslajace ich role spoteczng i1
ochronng, zmieniaja ksztaltt gospodarki lesnej w Polsce. Rosngce zainteresowanie opinii publicznej
wyznaczaniem dodatkowych obszaréw chronionych podkresla potrzebg obiektywnych, opartych na
naukowych podstawach kryteridow oceny ich znaczenia ekologicznego. Z punktu widzenia ochrony
przyrody, tereny lesne proponowane do objgcia ochrong rezerwatowg powinny wykazywac
wyjatkowe cechy przyrodnicze lub procesy ekologiczne uzasadniajace wlaczenie ich do sieci
obszaréw chronionych. Niniejsze opracowanie dotyczy kwestii, w jaki sposob ochrona rezerwatowa
przyczynia si¢ do utrzymania wysokiej wartosci ekologicznej ekosystemow lesnych. Nauka o
ochronie przyrody coraz cz¢sciej] poszukuje mierzalnych wskaznikow do oceny skutecznosci
zarzadzania, takich jak réznorodno$¢ gatunkowa, rzadko$¢ wystepowania lub trwatos¢ kluczowych
procesdOw ekologicznych. W rezerwatach lesnych, gdzie drzewa stanowig strukturalny i
funkcjonalny rdzen ekosystemu, ocena wartosci ekologicznej pozostaje wyzwaniem. Proponujemy
wykorzystanie mikrosrodowisk zwigzanych z drzewami nowatorskiego wskaznika w badaniach nad
ekologia lasow, jako narzedzia do oceny réznorodnosci biologicznej i skuteczno$ci ochrony.
Badanie ma na celu zidentyfikowanie charakterystycznych zestawow cech mikrosrodowisk, ktore
wspieraja wysoka réznorodno$¢ Dbiologiczng w roznych systemach ochrony. Badania
przeprowadzono wzdluz gradientu ochrony obejmujacego lasy zarzadzane, rezerwat przyrody i park
narodowy w wojewodztwie Mazowieckim. Cechy drzew i bogactwo mikrosiedlisk nadrzewnych
analizowano na losowo wybranych powierzchniach reprezentatywnych dla centralnej Polski.

Stowa kluczowe: roznorodno$¢ biologiczna laséw, mikrosiedliska nadrzewne, ochrona
rezerwatowa, skuteczno$¢ dziatan ochronnych, gradient zagospodarowania lasoéw.
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ASSESSMENT OF HABITAT CONDITIONS FOR THE OCCURRENCE OF
THE ALPINE LONGHORN BEETLE ROSALIA ALPINA (L.) IN THE CISNA
FOREST DISTRICT - COMPARATIVE STUDY WITH THE PREVIOUS
YEAR

Oliwia BERG, Daria GOZDZIK, Adam KRAWCZYK, Wiktor GAWRON,
Tomasz FIGARSKI (research supervisor)
Univeristy of £.odz, Tomaszow Mazowiecki, Poland

In 2024, the results of research on the habitat preferences of Rosalia alpina were presented,
including an analysis of deadwood structure and an assessment of habitat conditions for the
occurrence of this species. Unlike the 2024 studies, which focused on habitat aspects, the 2025
observations were aimed at identifying factors influencing the aggregation of the Alpine longhorn
beetle on wood piles and storage yards during its emergence period. The research was conducted
both on wood piles belonging to the Forest Research Institute (IBL) and at timber storage sites
managed by the State Forests. This diversity of study sites made it possible to compare the species’
behavior and preferences in two types of environments — controlled (experimental) and managed
(economic). The objective of this year’s research was to determine the influence of the
characteristics of wood piles and storage sites, as well as their surroundings, on the abundance and
activity of R. alpina. The assessment included, among others, the tree species composition of the
wood, the diameter and length of logs, as well as the species composition and age of stands
surrounding the studied piles. Analyzing these factors makes it possible to understand which
parameters promote colonization of wood by the Alpine longhorn beetle and, consequently, which
may be crucial for the conservation of its populations in managed forests. Therefore, this year’s
stage of the research represents a continuation and expansion of previous studies, avoiding
repetition of earlier analyses and focusing instead on the practical aspects of species protection. The
results obtained from observations in different types of timber storage sites provide new insights
into the ecology of R. alpina and indicate possibilities for using wood piles as elements supporting
conservation efforts in forest ecosystems.

Keywords: scientific research, Bieszczady Mountains, Alpine longhorn beetle, old-growth
forests, IBL wood piles, habitat conditions, deadwood, monitoring

OCENA WARUNKOW SIEDLISKOWYCH DLA WYSTEPOWANIA
NADOBNICY ALPEJSKIEJ ROSALIA ALPINA (L.) W NADLESNICTWIE
CISNA - BADANIA POROWNAWCZE Z UBIEGLEGO ROKU

Oliwia BERG, Daria GOZDZIK, Adam KRAWCZYK, Wiktor GAWRON,
Tomasz FIGARSKI (opiekun naukowy)
Uniwersytet £.odzki, Tomaszow Mazowiecki, Polska

W roku 2024 przedstawiono wyniki badan dotyczacych preferencji siedliskowych Rosalia
alpina, obejmujace analize struktury martwego drewna oraz ocen¢ warunkow siedliskowych dla
wystepowania tego gatunku. W odréznieniu od badan w roku 2024, ktére skupiaty si¢ na aspekcie
siedliskowym, obserwacje w roku 2025 ukierunkowano na probe okreslenia czynnikow
wplywajacych na gromadzenie si¢ nadobnicy alpejskiej na stosach i sktadnicach drewna w okresie
jej pojawu. Badania prowadzone byly zaréwno na stosach drewna Instytutu Badawczego Le$nictwa
(IBL), jak 1 na sktadnicach drewna nalezacych do Lasow Panstwowych. Takie zréznicowanie
obiektow pozwolito na poréwnanie zachowan 1 preferencji gatunku
w dwoch typach $rodowisk — kontrolowanych (do$wiadczalnych) oraz gospodarczych. Celem
tegorocznych badan byto okreslenie wptywu cech stoséw i sktadnic, a takze ich otoczenia na
liczebno$¢ 1 aktywno$¢ R. alpina. Oceniano m.in. sktad gatunkowy drewna, $rednice 1 dlugos¢ kiod,
a takze sklad gatunkowy i wiek drzewostanow w otoczeniu badanych stosow. Analiza tych
czynnikow pozwala zrozumieé, jakie parametry sprzyjaja zasiedlaniu drewna przez nadobnice, a
tym samym moga by¢ kluczowe dla ochrony jej populacji w lasach gospodarczych. Tegoroczny
etap badan stanowi zatem rozwini¢cie dotychczasowych prac, unikajgc powielania poprzednich
analiz i koncentrujgc si¢ na praktycznym wymiarze ochrony gatunku. Wyniki uzyskane z
obserwacji w roznych typach sktadnic dostarczajg nowych informacji o ekologii R. alpina,
a takze wskazuja mozliwo$ci wykorzystania stosow drewna jako elementu wspierajacego dziatania
ochronne w lasach.

Stowa kluczowe: badania naukowe, Bieszczady, nadobnica alpejska, starodrzewy, stosy
IBL, warunki siedliskowe, martwe drewno, monitoring.
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ANALYSIS OF THE OCCURRENCE OF MYCORRHIZAE IN THE
CULTIVATION OF SUMMER TRUFFLES (TUBER AESTIVUM VITTAD.)

Jakub WOLSKI, Dorota HILSZCZANSKA, Aleksandra ROSA-GRUSZECKA
Warsaw University of Life Sciences WULS — SGGW in Warsaw, Warsaw, Poland

Truffles (Tuber spp.) are ascomycete fungi (Ascomycota) with a subterranean lifestyle,
regarded as one of the most valuable non-wood forest products. They form mycorrhizae that is,
symbiotic associations with the roots of many tree species (including oak, beech, and linden).
Identifying the potential for effective truffle cultivation remains a poorly explored topic that may
serve as a valuable addition to forest management.The study was conducted in three summer truffle
plantations established by the Forest Research Institute. At each plantation, soil samples with roots
were collected from 12 trees, with two sampling repetitions (2024 and 2025). Root samples were
analyzed using traditional morphological-anatomical methods (microscopic observation), assessing
the presence of truffle mycorrhizae as well as mycorrhizae formed by other fungal species. Truftle
mycorrhizae were detected at all plantations. No statistically significant differences were found
between plantations in the proportion of truffle mycorrhizae; however, the number of mycorrhizae
formed by other fungal species differed significantly among plantations. The high proportion of
truffle mycorrhizae indicates successful tree inoculation, whereas the differences in the abundance
of other mycorrhizae may reflect variability in site conditions.The study was carried out within the
project “Truffle cultivation as an innovative undertaking in agroforestry” under agreement No.
NdS-1I/SN/0281/2024/012. The project was co-funded by the state budget through the Ministry of
Education and Science under the “Science for Society II” Programme.

Keywords: Truffles, mycorrhiza, truffle cultivation, non-wood forest product,

agroforestry.

ANALIZA WYSTEPOWANIA MYKORYZ W UPRAWIE TRUFLI LETNIEJ
(TUBER AESTIVUM VITTAD.)

Jakub WOLSKI, Dorota HILSZCZANSKA, Aleksandra ROSA-GRUSZECKA
Szkota Gtowna Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska

Trufle (Tuber spp.) to grzyby workowe (Ascomycota) o podziemnym trybie zycia,
uznawane za jedne z najbardziej warto§ciowych niedrzewnych produktéw lesnych. Tworza one
mykoryzg, czyli symbioz¢ z korzeniami wielu gatunkéw drzew (m.in. dgbu, buka, lipy).
Rozpoznanie mozliwosci efektywnej uprawy trufli pozostaje stabo rozpoznanym aspektem, ktory
moze by¢ cennym dodatkiem do gospodarki lesnej. Badania przeprowadzono w trzech plantacjach
trufli letniej zatozonych przez Instytut Badawczy Lesnictwa. Na kazdej plantacji pobrano probki
gleby wraz z korzeniami spod 12 drzew w dwdch powtdrzeniach (2024 1 2025 r.). Probki korzeni
analizowano tradycyjnymi metodami morfologiczno—anatomicznymi (obserwacja mikroskopowa),
oceniajac obecnos$¢ mykoryz trufli oraz innych gatunkéw grzybow mykoryzowych. Na wszystkich
plantacjach wykazano obecno$¢ mykoryz trufli. Nie stwierdzono istotnych statystycznie rdznic
miedzy plantacjami w udziale mykoryz trufli, natomiast liczba mykoryz utworzonych przez inne
gatunki grzybow byla istotnie rozna pomigdzy plantacjami. Wysoki udzialt mykoryz trufli wskazuje
na skuteczng inokulacj¢ drzew, natomiast roznice w liczbie innych mykoryz moga odzwierciedlaé
zmienno$¢ warunkow siedliskowych. Badania przeprowadzono w ramach projektu ,,Uprawa trufli
jako innowacyjne przedsigwziecie w agrolesnictwie” na podstawie umowy nr NdS-
II/SN/0281/2024/012. Projekt dofinansowany ze $rodkow budzetu panstwa, przyznanych przez
Ministra Edukacji i Nauki w ramach Programu ,,Nauka dla Spoteczenstwa I1”.

Stowa kluczowe: Trufle, mykoryza, uprawa trufli, produkty niedrzewne, agrolesnictwo.
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WHAT IF DRACULA HAD SWITCHED TO WATER AND MOVED TO
FOREST? — A HORROR STORY OF HARMFUL IMPACT OF COMMON
MISTLETOE ON THE HEALTH STATUS OF SILVER FIR

Weronika JUSZCZYK, Grzegorz ZAWADZKI (research supervisor)
Warsaw University of Life Sciences WULS — SGGW in Warsaw, Warsaw, Poland

In the recent years, Polish forests have had to cope with massive and still increasing tree
infestation by the common mistletoe. The aim of this research was to investigate common
mistletoe’s impact on the health status of the silver fir by conducting a case study in the Daleszyce
Forest District. Sixty fir trees in six age classes were designated in three different forest locations.
Trees were measured and wood samples were taken. The infestation class of the trees, their health
status and biosocial position were assessed in the field. The health status was determined by the
following parameters: tree annual increments, defoliation, crown parameters and needle length. The
effect of the infestation class on trees’ health status was investigated, as well as the variability of
this effect across trees’ age classes. It was found that there was a deterioration in health parameters
as the infestation class increased. Statistically significant differences were shown in the
performance of healthy trees compared to the infested ones. Particularly negative effects were
shown by the 2" and 3" infestation classes, which was compounded for the trees in older age
classes. The biosocial position of the tree was also found to have a significant effect on the
colonisation potential of mistletoe as the dominant and codominant firs were significantly more
vulnerable to the infection.

Keywords: common mistletoe, health status, infestation class, radial growth, silver fir, tree rings.

CO BY BYLO GDYBY DRAKULA ZACZAL PIC WODE I
PRZEPROWADZIL SIE DO LASU? — STRASZNA HISTORIA O
SZKODLIWYM WPLYWIE JEMIOLY POSPOLITEJ NA STAN

ZDROWOTNY JODLY POSPOLITEJ

Weronika JUSZCZYK, Grzegorz ZAWADZKI (opiekun naukowy)
Szkota Gtowna Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska

W  ostatnich latach polskie lasy musialy mierzy¢ si¢ z masowym 1 Wwciaz
rozprzestrzeniajagcym si¢ zasiedlaniem drzew przez jemiote pospolita. Celem niniejszej analizy byto
zbadanie wptywu jemioty pospolitej na stan zdrowotny jodty pospolitej poprzez studium przypadku
w Nadlesnictwie Daleszyce. W trzech réznych lokalizacjach lesnych wyznaczono szesédziesiat
jodet w sze$ciu klasach wiekowych. Drzewa zostaty zmierzone i pobrano z nich probki drewna. W
terenie oceniono klas¢ porazenia drzew, ich stan zdrowotny i stanowisko biosocjalne. Stan
zdrowotny okreslono na podstawie nastgpujacych parametrow: przyrost roczny drzew, defoliacja,
parametry korony i dtugos$¢ igiet. Zbadano wptyw klasy porazenia na stan zdrowotny drzew, a takze
zmiennos$¢ tego wptywu w réznych klasach wiekowych drzew. Stwierdzono, ze wraz ze wzrostem
klasy porazenia nastgpowato pogorszenie parametréow zdrowotnych. Wykazano statystycznie
istotne réznice w kondycji drzew zdrowych w poréwnaniu z drzewami porazonymi. Szczegolnie
negatywny wpltyw wykazaty klasy porazenia 2. 1 3., ktéry poteguje si¢ w przypadku drzew w
starszych klasach wiekowych. Stwierdzono takze, ze stanowisko biosocjalne drzewa ma istotny
wplyw na potencjat zasiedlenia przez jemiole, poniewaz jodty gorujace i panujace byly znacznie
bardziej podatne na infekcje.

Stowa Kkluczowe: jemiola pospolita, stan zdrowotny, stopien zainfekowania, przyrost
radialny, sloje roczne.
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LEVERAGING ELECTROMAGNETIC FIELDS TO MITIGATE THE
SPREAD OF THE HIGHLY INVASIVE TREE-OF-HEAVEN (AILANTHUS
ALTISSIMA (MILL.) SWINGLE)

Marin LUKACEVIC', Krzysztof SLOWINSKI', Agnieszka SYNOWIEC', Edita STEFANIC?,
Beata GRYGIERZEC', Pawel PYSZ', Pawet KIEEBASA', Sylwester TABOR'
"University of Agriculture in Krakow, Krakéw, Poland;
2Josip Juraj Strossmayer University of Osijek, Osijek, Croatia

The invasive tree-of-heaven (4ilanthus altissima (Mill.) Swingle) threatens forest ecosystems
due to prolific seed production and rapid early growth. This study evaluated whether short-duration
exposure to electromagnetic fields (EMF) could serve as a physical control method. The two-month
air-dried seeds were exposed to seven EMF durations (e.g., 0-30 seconds) and germinated in
complete darkness at 30 °C. Germination was monitored for 21 days, with radicle emergence >2 mm
marking germination. Seedling performance indices included shoot and root length, root collar
diameter, seedling biomass, number of lateral roots, cotyledon dimensions, and germination counts.
Final mean germination was highest following 20 seconds (57.8%) and lowest with 10 seconds of
EMF exposure (33.3%). The MANOVA detected a significant effect of EMF exposure on seedling
performance indices (Wilks” A = 0.0086, F = 1.71, p = 0.044). Subsequently, univariate ANOVAs
showed significant variation only in cotyledon width (F = 3.98, p = 0.015), with a Bonferroni post-
hoc test indicating that control seedlings had greater width than EMF-treated groups, without
differences among treatments. Seedling biomass violated the ANOVA assumption and was,
therefore, analysed using a Kruskal-Wallis test, which showed no significant differences. Overall,
these results suggest that short EMF exposure exerts limited suppression of germination and early
growth; hence, longer EMF exposures may be required to achieve practical control of 4. altissima.

Keywords: invasive species, seedling performance indices, germination test, physical
control, forest ecosystems.

WYKORZYSTANIE POLA ELEKTROMAGNETYCZNEGO W
OGRANICZENIU ROZPRZESTRZENIANIA SIE INWAZYJNEGO
BOZODRZEWA GRUCZOLOWATEGO (AILANTHUS ALTISSIMA (MILL.)
SWINGLE)

Marin LUKACEVIC', Krzysztof SLOWINSKI', Agnieszka SYNOWIEC', Edita STEFANIC?,
Beata GRYGIERZEC', Pawel PYSZ', Pawel KIELBASA', Sylwester TABOR'

"Uniwersytet Rolniczy im. Hugona Kollgtaja w Krakowie, Krakéw, Polska;
?Uniwersytet Josipa Juraja Strossmayera w Osijeku, Osijek, Chorwacja

Inwazyjny bozodrzew gruczotowaty (Ailanthus altissima (Mill.) Swingle), zagraZajqcy
ekosystemom lesnym, byt przedmiotem badan oceniajacych krétkotrwata ekspozycje nasion na pole
elektromagnetyczne (EMF) jako metodg kontroli fizycznej gatunku. Dwumiesigezne, powietrznie
suche nasiona zostaly poddane siedmiu czasom ekspozycji EMF (0-30 sekund) i nast¢pnie
skietkowane w ciemnos$ci w temperaturze 30 °C. Kietkowanie monitorowano przez 21 dni, przy
czym za skietkowane nasiona uznano te z korzonkiem >2 mm. Analizowane parametry obejmowaly
liczbe kietkujacych nasion, dhugosé 10dyzk1 i korzenia siewek, $rednice nasady korzenia, liczbe
korzeni bocznych, mas¢ siewki, rozmiar liScieni. Finalnie, najwyzszy $redni wskaznik kietkowania
osiggnigto po 20 sekundach ekspozycji (57.8%), a najnizszy po 10 sekundach (33.3%), co
wskazuje, ze krotka ekspozycja EMF w ograniczonym stopniu hamowata kietkowanie. Analiza
MANOVA wykazala istotny wptyw EMF na morfologi¢ siewek (test Wilka A = 0.0086, F = 1.71, p
= 0.044). Jednoczynnikowa ANOV A wykazata istotng zmienno$¢ jedynie w szerokosci liscieni (F =
3.98, p = 0.015). Test post hoc Bonferroniego wskazal, ze siewki kontrolne miaty wigksze liscienie
niz grupy poddane EMF, bez roznic pomiedzy samymi zabiegami. Masa siewek nie speiniata
zalozeh ANOVA i zostala zanalizowana testem Kruskala-Wallisa, ktoéry nie wykazal istotnej
zmiennosci. Uzyskane wyniki sugeruja, ze krotka ekspozycja na EMF ogranicza kietkowanie i
wczesny wzrost siewek tylko w niewielkim stopniu; w zwigzku z tym konieczne mogg by¢ dtuzsze
lub powtarzane ekspozycje na EMF, aby skutecznie ograniczy¢ rozwdj siewek A4. altissima.

Stowa Kkluczowe: gatunki inwazyjne, kietkowanie nasion, biometria siewek, fizyczne
metody zwalczania, ekosystemy lesne
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NOT JUST BARK BEETLES! WHAT BEETLES ARE ATTRACTED TO
PHEROMONES IN THE KOZIENICE FOREST DISTRICT?

Aleksandra RUTKA, Tomasz MOKRZY CKI (research supervisor)
Warsaw University of Life Sciences WULS — SGGW in Warsaw, Warsaw, Poland

Monitoring the beetle population at Kozienice Forest District. Pheromone traps have been
used by the State Forests to monitor selected harmful insect species since 1979. In addition to pests,
other species, which do not pose a threat to trees and are sometimes beneficial, are also trapped.
Research on bark beetles and other beetles captured using pheromone traps was conducted in the
Kozienice Forest District (Kozienice Forest) from April 1 to July 31. IBL-3 funnel traps and
synthetic aggregation pheromones were used. In total, 185 species and 18,027 beetles were caught
in 11 traps. Of these, 181 species and 4,907 beetles were not the target of the monitoring. The
highest number of species and individuals was observed in the traps for the pine bark beetle. Seven
species were very rare beetles and relics of natural forests. Notably, a very high number of
beneficial beetles from the Thanasimus genus were captured — 1,343 individuals. Both of these
species are used to control bark beetles. However, many of the beneficial beetles are also caught in
pheromone traps and die. Therefore, it is recommended to modify the trap design to minimize the
capture of beneficial beetles or more widely use Borregaard-type traps. Whenever possible, it is
worth examining the insects trapped by pheromone traps, as studies show that, aside from pests,
rare species can also be observed, some of which may be new to the studied area.

Keywords: monitoring, Kozienice Forest, beetles, attractants.

NIE TYLKO KORNIKI! JAKIE CHRZASZCZE SA WABIONE PRZEZ
FEROMONY W NADLESNICTWIE KOZIENICE?

Aleksandra RUTKA, Tomasz MOKRZY CKI (opiekun naukowy)
Szkota Gtowna Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska

Putapki feromonowe sg wykorzystywane w Lasach Panstwowych do monitorowania
wybranych szkodliwych gatunkow owadow juz od 1979 r. Poza owadami uznanymi za szkodniki,
odlawiajg si¢ tez inne gatunki, niestwarzajgce zagrozenia dla drzew, a czasami pozyteczne. Badania
nad kornikami i innymi chrzgszczami odfawianymi przez putapki feromonowe przeprowadzono w
Nadles$nictwie Kozienice (Puszcza Kozienicka), od 1 kwietnia do 31 lipca. Wykorzystano putapki
lejkowe IBL-3 oraz syntetyczne feromony agregacyjne. Lacznie, do 11 putapek, odlowito si¢ 185
gatunkoéw 1 18027 osobnikow chrzgszczy. Gatunkoéw 1 osobnikow chrzgszczy, niebedacych celem
monitoringu, odlowito si¢ odpowiednio 181 1 4907. Najwigcej gatunkdéw i osobnikéw
zaobserwowano w putapkach na kornika ostrozebnego. Siedem gatunkéw to chrzgszcze bardzo
rzadko spotykane i relikty lasow o charakterze naturalnym. Na uwage zasluguje¢ bardzo wysoka
frekwencja pozytecznych chrzaszczy z rodzaju przekrasek — 1343 osobnikéw. Oba te gatunki sg
wykorzystywane w ograniczaniu Do przeredagowania uktad abstraktu — skrocenie opisu wynikéw i
sformutowanie jasnego wniosku z badania liczebnos$ci populacji kornika drukarza, a w putapkach
feromonowych ging. Dlatego nalezaloby zmieni¢ konstrukcj¢ putapek, tak, aby maksymalnie
ograniczy¢ odléw pozytecznych chrzgszczy lub szerzej wykorzysta¢ putapki typu Borregaarda. W
miar¢ mozliwos$ci warto przyjrze¢ si¢ owadom odtawianym do putapek feromonowych, poniewaz
jak pokazuja badania, poza szkodnikami mozna zaobserwowa¢ gatunki rzadkie, a takze nowe dla
badanego obszaru.

Stowa kluczowe: monitoring, Puszcza Kozienicka, chrzgszcze, atraktanty.
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WHAT DO YOU KNOW ABOUT FORESTS - RESULTS OF A PUBLIC
OPINION SURVEY ON THE PERCEPTION OF THE FORESTER
PROFESSION AND FOREST WORK IN LODZ VOIVODESHIP

Patryk MATCZAK, Heorhiy HRYNYK (research supervisor)
Univeristy of L.odz, Tomaszow Mazowiecki, Poland

The study is introduced by the fact that the £.6dz Voivodeship has the lowest forest cover in
Poland, which serves as a crucial context for the local community's perception of forests. The
research aimed to investigate the public's perception of the forester profession and forest
management practices. The survey was conducted between October and November 2025, involving
a sample of 231 respondents aged 18 and over. The sample structure was diversified, considering
demographics such as gender, age groups, place of residence, and educational background. Most
respondents believe they understand the forester's scope of work. However, ecological education
was ranked as the third most frequently cited activity that foresters do best. This suggests that the
forester's role may be confused with that of an ecologist in public perception, leading to slight
ambiguity. Although respondents rate their personal knowledge of foresters as average, they
simultaneously point to a general lack of sufficient knowledge within society. Analysis of media
coverage indicates that a significant portion of information is sourced from media outlets where
foresters are often either omitted, portrayed negatively, or presented unilaterally. This may raise
concerns regarding objectivity. Nevertheless, while controversial events receive media attention,
their impact on the overall opinion of the forester’s work remains mostly moderate. Furthermore,
the finding that over 8% of respondents associate foresters with hunting may be an emerging
concern.

Key words: Forester, forest management practices, surwey, forester's role, media, ecologist,
hunting.

CO WIESZ O LASACH — WYNIKI BADAN OPINII SPOLECZNEJ NA
TEMAT POSTRZEGANIA ZAWODU LESNIK’A ORAZ PRACY W LASACH
W WOJEWODZTWIE LODZKIM

Patryk MATCZAK, Heorhiy HRYNYK (opiekun naukowy)
Uniwersytet £.odzki, Tomaszow Mazowiecki, Polska

Wstepem do badania jest fakt, ze wojewddztwo 16dzkie cechuje si¢ najnizsza lesistoscig w
Polsce, co stanowi kontekst dla percepcji lasow przez lokalne spoteczenstwo. Celem byto zbadanie
postrzegania zawodu le$nika oraz gospodarki le$nej. Badanie ankietowe przeprowadzono na
przetomie pazdziernika i listopada 2025 roku na probie 231 respondentéw w wieku powyzej 18 lat.
Struktura proby objeta zrdéznicowane grupy demograficzne, z uwzglgdnieniem podziatu na ptec,
grupy wiekowe, miejsce zamieszkania oraz poziom wyksztalcenia. Wigkszo$¢ ankietowanych
uwaza, ze wie, czym zajmuje si¢ le$nik, jednakze na trzecim miejscu wsrod dziatan, ktore lesnicy
robig najlepiej, znalazta si¢ edukacja ekologiczna. Sugeruje to, ze w percepcji spotecznej rola
lesnika moze by¢ mylona z rolg ekologa, wprowadzajac lekkie zamieszanie. Mimo iz respondenci
oceniaja swoja wiedz¢ o lesnikach jako przecigtng, jednoczesnie wskazujg na brak wystarczajacej
wiedzy w spoteczenstwie. Z analizy przekazéw medialnych wynika, Zze znaczna czg¢$¢ informacji
pochodzi z mediow, w ktorych lesnik jest czesto pomijany, przedstawiany negatywnie lub zbyt
jednostronnie. Moze to budzi¢ obawy o obiektywno$¢. Niemniej jednak, zdarzenia kontrowersyjne,
cho¢ maja swoje ukazywanie w mediach, maja wplyw w wiekszosci umiarkowany na ogélne zdanie
o pracy le$nika. Powoli narastajacym problemem moze by¢ rowniez ponad 8 procentowy wynik, ze
lesnik kojarzy si¢ z polowaniem.

Stowa kluczowe: lesnik, gospodarka le$na, badanie ankietowe, rola lesnika, media, ekolog,
polowanie
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GIS ANALYSIS OF THE DISTRIBUTION OF GEOLOGICAL NATURAL
MONUMENTS OF ZAKARPATTIA IN THE CONTEXT OF OPEN
CADASTRAL DATA

Bohdan BEREZHNYI, Mariya NYCHVYD, Ivan KALYNYCH
Uzhhorod National University, Uzhhorod

The study presents the results of creating an interactive GIS map of geological natural
monuments in Zakarpattia region. The aim of the research was to identify spatial inconsistencies
between the actual locations of natural monuments and their representation on the Public Cadastral
Map of Ukraine. The map was developed using open geospatial data, thematic sources, and the
online resource Google My Maps, which includes markers indicating the locations of the
monuments, their descriptions, photographs, and data from the Public Cadastral Map. A total of 45
geological natural monuments of Zakarpattia were analyzed. It was found that 40 of them are not
registered in the State Land Cadastre. The others are marked on the Public Cadastral Map only as
protection zones in the “Nature Reserve Fund” layer, indicating the area, but without determining
their exact boundaries and coordinates, and are also not actually included in the State Land
Cadastre. Such spatial uncertainty complicates their protection and creates risks of damage or loss
due to economic activities or natural processes. The created GIS map enables visualization of object
locations, assessment of cadastral data completeness, and serves as an effective tool for monitoring
and planning measures aimed at preserving geological heritage. In most cases, the boundaries of
protection zones have not been delineated in the field, which causes legal uncertainty. Therefore,
the development of such GIS maps is an important step toward systematic accounting and
monitoring of the condition of Ukraine’s geological natural monuments.

Keywords: geological natural monuments, Zakarpattia, Nature Reserve Fund, protection
zones, geographic information systems (GIS), Public Cadastral Map, interactive map.

I'TC-AHAJII3 POSMILIIEHHSA I'EOJIOTTYHHUX TAM’ATOK ITPUPO/IN
3AKAPIIATTSA Y KOHTEKCTI BIIKPUTUX KAJACTPOBUX JTAHUX

Bornan BEPEXXHUI, Mapis HUUBW /L, Isan KAJITMHAY
Vaiceopoocoruii hayionanehuii yrisepcumem, m. Yiceopoo, Yrpaina

VY po0oTi mpencTaBieHO pe3ynbTaTH CTBOPEHHs iHTepakTWBHOI ['IC-kapTH reonoriyHux
nam’ATOK IMpupoau 3akapnarchkoi o0iacti. MeToro JocmiKeHHsT 0yia0 BHSBICHHS HMPOCTOPOBHX
HEBIIMOBITHOCTEH MiX (baKTI/IqHI/IM po3TanTyBaHHsAM I1aM’ ATOK MPUPOJM Ta iX BIIOOPaKCHHSIM Ha
IyOmiuniii  KamacTpoBiit xapti Ykpainm. [l no6yz[01314 KapTH BUKOPUCTAHO BIIKPHUTI
reONpOCTOPOBI JaHi, TeMaTH4Hi JuKepena  Ta omnaii-pecypc Google My Maps, Ha sKkomy
PO3MIIICHO MapKepy pO3TalllyBaHHs MaM’sTOK, ix omuc, ¢ororpadii Ta I[aHl 3 IlyGmiuHoi
KaJacTPOBOi KapTH. Y Mexkax NOCIIIKCHHS MPOaHaIi30BaHO 45 reONOriyHNX MaM’ sITOK MPUPOIH
3akaprarrs. BeranosieHo, mo 40 i3 HEX He 3apeeCTp013aH1 y JepxaBHOMY 3eMEIBHOMY KafacTpi.
[Hmi BimMiueHi Ha Hy6n1qH1H KaJ[aCTpOBiil KapTi JIMIIE y BHIISIL OXOPOHHHX 30H Yy mapi
“Ilpuponno-3anoBinHuil GoHA”, 13 3a3HAUYECHHSAM IUIOLII, ajie 6e3 BU3HAYEHHS IXHIX TOYHUX MEX 1
KOOpIMHAT, Ta (aKTUUYHO TaKOX HE BHECEHl 0 JepxaBHoro 3emenbHOro kagactpy. Taka
HCBU3HAYCHICTh MPOCTOPOBOTO IOJOKCHHS YCKIAJHIOE iX OXOpPOHY Ta CTBOPIOE  PU3HKH
TOIIKO/DKCHHS 200 BTPATH ICOIOTTYHHX MM STOK IPHPOJU BHACIIIOK IOCMOAAPCHKOI AisSIBHOCTI
9 pUpoIHUX TporieciB. Po3pobiena I'IC-kapra no3Bosisie B13yaH13yBaTI/I pO3TaIIyBaHHS 00’ €KTiIB,
OLIIHUTH IIOBHOTY KaJacTPOBMX NAaHUX i € eq)eKTI/IBHI/IM IHCTpyMCHTOM /ISl MOHITOPHHTY Ta
IUIAHYBaHHS 3aXOJiB 13 30€pekKeHHs TeoNOoriyHoi cHaalmMHd. Y OUIBIIOCTI BHIIAIKIB MEXi
OXOpPOHHHX 30H HE BUHECEHI B HATYpY, 110 CIPHUUHSIE TMpoOIeMy IpaBoBOi HEBU3HAYCHOCTI. Tomy
po3po6neHH${ takux ['TC-kapT € BaXIIMBUM KPOKOM JUIsl CHCTEMHOTO OOJIIKY i MOHITOPUHTY CTaHy
TCOIIOTIYHIX [aM ITOK MPUPOIN pralHI/I

Ki11040Bi ¢/10Ba: Te010r14HI MaM’ATKH IPUPOJIH, 3aKapIaTTs, IPUPOLHO-3aMOBIIHNIT POHLL,
oxopoHHi 30HH, reoindopmariitai cucremu (I'IC), IlyGmiuna kamacTpoBa KapTa, iHTEpaKTHBHA
KapTa.
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THE IMPACT OF GLOBAL WARMING ON UKRAINE'S FORESTS AND
ADAPTATION STRATEGIES

Oleksandr KRACHKOVSKY]T, Vitalia CHYNIAK, Maryana SALIUK
Uzhhorod National University, Uzhhorod, Ukraine

The impact of climate change on Ukraine's forest sector was examined using four
international climate models (from the Canadian Climate Centre, the Laboratory for Geophysics
and Hydrodynamics, the Goddard Institute for Space Studies, and the British Meteorological
Office). All scenarios predict an increase in temperature and precipitation, which will cause a shift
in forest boundaries and a change in the structure of Ukraine's ecosystems. Unfavourable scenarios
(from the Canadian Centre and the British Meteorological Office) predict increased continentality,
xerophytisation of forests and a significant reduction in the effectiveness of recreational, social and
biodiversity conservation functions (up to 62%), as well as a decrease in forest sector revenues (up
to 43%). More favourable scenarios (Geophysics and Hydrodynamics Laboratory, Goddard
Institute) indicate an increase in forest ecosystem productivity and economic returns. Contradictions
indicate the need to develop a national forecasting model. Adaptation strategies should be based on
the principles of sustainable forest management and include related economic sectors. Key
measures should include: increasing the country's forest cover to an optimal level (20%) by creating
approximately 2.5 million hectares of new forests; introducing sustainable species; improving
protection against fires and pests; and modernising forest condition diagnosis and forecasting
systems. Timely adaptation and multifunctional use of forests will enhance their adaptation to
climate change, increase annual timber harvesting volumes, and ensure ecosystem sustainability.

Keywords: climate change, forest ecosystems, climate models, adaptation strategies for
forestry in Ukraine.

BIIJINB I'VIOBAJIBHOI'O NIOTEIVIIHHA HA JIICHA YKPAIHU TA
CTPATEI'II AJAIITALII

Onexcanap KPAUKOBCHKHM, Biranis UUHSK, Map’sina CAJIFOK
Yoiceopoocvruil nayionanerutl ynisepcumem, m. Yoiceopoo, Yipaina

Po3rnsiHyTO BIUIMB 3MiHM KJIIMaTy Ha JIICOBHH CEKTOp YKpaiHW, BUKOPUCTOBYIOUH YOTHPHU
MibkHapoaHi kiaimatuyai mozaeni (Kanazncekoro kimimMatudyHoro ueHtpy, JlabopaTtopii BHBYEHHs
reo(izuky Ta rigpoauHamiky, IHCTUTYTY KOCMiYHUX pociimkens [ognapra, BenmkoOpuTaHCchKOro
METEOPOJIOTIYHOTO 010p0). YCi crieHapii NpOorHO3yIOTh MiABUILEHHS TEMIIEPaTypH Ta 301bIICHHS
OMajaiB, IO CHPHYUHHUTH 3CYB MEX JICOBUX 30H 1 3MIHY CTPYKTYpH €KOCHCTEeM YKpaiHw.
Hecnpusitnusi  cuenapii (Kanagcekoro nentpy 1 bpurancekoi merocmyxOu) nepeadavaroTh
MMOCUJICHHS KOHTHMHEHTAJIBHOCTI, KcepodiTH3aliio JICIB Ta 3HAYHE 3HWKEHHS €(EeKTHBHOCTI
pekpeartiitHoi, corianpHOi 1 OiooxopoHHOI (yHKIINA (M0 62%), a TaKoX 3MEHIIEHHS OXOJIB
micooro cekrtopa (nmo 43%). binem copustnuBi cueHapii  (JIaGopatopii reodizuku Ta
rizpoaunamiky, Incruryry Tommapra,) BKasylOTh Ha 3pOCTaHHsA INPOAYKTHBHOCTI JIICOBHMX
€KOCHCTEeM Ta EKOHOMIYHMX mNpuOyTKiB. [IpoTupiyus BKa3ylOTh Ha HEOOXIAHICTH PO3POOKH
HaIllOHANBbHOI Mojelni nporHo3yBaHHs. CTpaTeris ajganrtaiii MalOTh IPYHTYBATUCS Ha MPHUHLIMIAX
CTaJIOr0 JIICOKOPUCTYBAHHS Ta BKIIOYATH CYMIDKHI €KOHOMIYHI cekTopu. KiodoBuMmu 3axomamu
MalOTh CTaTH: 30UIBIIEHHS JIICUCTOCTI KpaiHHU 710 onTUMalbHOTO piBHS (20%) IUIIXOM CTBOPEHHS
OJIM3BKO 2,5 MIJTH Ta HOBHX JIICIB; IHTPOAYKIIIS CTIMKUX TOPIJl, BIOCKOHAJICHHS OXOPOHH BiJ] TTOXKEK
Ta IIKIJHUKIB, MOJEpHIi3allil CUCTEM [iarHOCTYBaHHS Ta NPOTHO3YBaHHsS cTaHy JjiciB. Buacha
aganTaris Ta 60araToQyHKIlIOHAJIbHE BUKOPUCTAHHS JICIB JO3BOJIMTH MOCUJIUTH iX aganTaIliio 0
KIIIMAaTUYHUX 3MiH, 30UIBIIUTH OOCATH PIYHOI 3aroTiBlli JEPEBHHU, 3a0€3MEUYI0OUN TPHU LBOMY
CTIMKICTh EKOCHCTEM.

KiarouoBi cjioBa: 3MiHa KiiMaTy, JTICOBI €KOCHUCTEMH, KIIMAaTH4HI MOJENI, cTpaTerii
ajanTariii JiCOBOro rocroiapcTBa Y Kpainu.
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FOREST POTENTIAL OF SVALYAVA REGION: ASSESSMENT FOR
ENSURING ECOLOGICAL BALANCE

Eric FALES, Maryana SALIUK, Mykhailo MYKYTA
Uzhhorod National University, Uzhhorod, Ukraine

The forest fund of Svalyava district is of exceptional ecological importance, as forests and
forest-covered lands account for 77.71% of the region's area. In general, the study area is located in
the forestry regions of the Poloninsky and Volcanic Carpathians. Hardwood species dominate here
(95%), among which beech (58%), spruce (31%) and oak (7%) prevail. The forest structure is
dominated by middle-aged stands. In order to ensure ecological balance, 42% of forests are
classified as protective (water protection, soil protection) and recreational-health categories. This
classification excludes commercial logging and emphasises the recreational orientation of the
region. The main environmental problem is the significant spread of secondary spruce forests in
place of native beech forests that were planted in the past. These spruce plantations have reached a
critical age and are now degrading due to ageing and climate change. Foresters are carrying out
extensive work to replace these spruce plantations with sustainable mixed plantations, which is a
long-term process (30—40 years). In addition to timber, the region has valuable non-timber
resources (mushrooms, berries, medicinal plants), which form an additional economic reserve.
Thus, the forests of Svalyava are a powerful factor in environmental sustainability and a basis for
recreational development, but they require careful management to overcome the consequences of
past irrational interventions.

Keywords: forest potential, ecological balance, forest cover, Svalyava region, recreational
and health forests.

JICOBUH MOTEHIIIAJI CBAJISABIIIUHU: OITHKA /1151
3ABE3INEYEHHA EKOJIOITYHOI PIBHOBAT'H

Epik ®AJIEC, Map’sna CAJIFOK, Muxaitno MUKUTA
Varceopoocokuii hayionanehuii yrisepcumem, m. Yiceopoo, Yrpaina

JlicoBmii (ona CBaNsSBIIMHU Ma€ BUHATKOBE EKOJOTIYHE 3HAYEHHS, OCKUIBKM JICH Ta
JICOBKPUTI 3eMill CTaHOBIATH 77,71% Bin 1uiomil perioHy. 3arajoM TEpPUTOPIS TOCIHIIKEHHS
po3TamioBaHa y Jicorocrnonapchbkux paiioHax Ilomonumucekux Tta Bynkaniunumx Kapmat. Tyt
JOMIHYIOTh TBEPAOIUCTAHI nopoau (95%), cepen Akux nepeBaxaioTb Oyk (58%), cmepeka (31%)
ta ay0 (7%). Y CTpykTypi JiCiB TNepeBakalOTh CEPEAHbOBIKOBI HACaPKEHHSI. 3 METOIo
3a0e3medyeHHsT eKoyoridyHoi piBHOBaru, 42% JiCiB BIIHECEHI M0 3aXHCHUX (BOJOOXOPOHHI,
IPYHTO3aXHCHI) Ta peKpealiiiHo-o3qopoBunx kareropil. Taka kmacudikamis BHKIIOYaE pyOKH
TOJIOBHOTO KOPHUCTYBAaHHS 1 IMJAKPECIIOE PEKpealiiiHy CHpsMOBaHICTh pErioHy. [ 0JIOBHOIO
€KOJIOTIYHOIO MPOOJIEMOIO € 3HAUHE MOUIMPEHHS NOX1IHUX SUIMHHHUKIB HA MICILI KOPIHHUX OYKOBHX
JiciB, sIK1 Oynu BUCADKEHI Y MUHYJOMY. LI cMepekoBi Haca/pKeHHS JOCSTIN KPUTHYHOTO BIKY 1
3apa3 JerpaayloTh IiJl BIUTMBOM CTapiHHS Ta KIIMaTMYHHUX 3MiH. JIICIBHUKH MPOBOISATH BEITMKHA
o0car poOIT 13 3aMiHM NUX STTMHHUKIB Ha CTIMKI 3MIlIaHl HACA/DKEHHS, IO € JTOBrOTPHUBAIAM
nporecom (30—40 pokiB). KpiMm mepeBHOI CHPOBHHH, PETiIOH BOJIOAIE I[IHHUMHU HEIECPEBHUMH
pecypcamu (TpubH, STOIHU, JIKAPCHKI POCIWHU), MO (GOopMye HOJATKOBHA E€KOHOMIYHHI pE3epB.
Takum unHOM, JTicu CBaJISBIIUHU € MOTYKHUM YHHHUKOM €KOJIOTIYHOI CTIMKOCTI Ta OCHOBOIO ISt
peKpealifHoro pPO3BHUTKY, aje MOTPEOYIOTh YBAXXKHOTO YIPABJIIHHS JUIsl TOJOJIAHHS HACIIIKIB
MUHYJIUX HEepaIllOHATbHUX BTPYYaHb.

Kiro4uoBi cioBa: J1icoBHil TOTEHINaN, €KOJIOTiYHA piBHOBAra, JiCHUCTiCTh, CBalIABIIMHA,
pEeKpeariitHo-0310pOBYi JIiCH.
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RESTORATION OF INDIGENOUS COMMON OAK (QUERCUS ROBUR L.)
STANDS IN THE FOREST FUND OF THE MUKACHEVO FORESTRY OF
THE BEREHOVE FOREST DISTRICT, SE "FORESTS OF UKRAINE"

Ivan SPACHYNSKYTI, Anastasia KICHURA
Uzhhorod National University, Uzhhorod, Ukraine

The restoration of indigenous stands of common oak (Quercus robur L.) located within the
territory of Mukachevo Forestry, in the Rafainovo tract, was studied using forest management
materials, reforestation documentation, and data from temporary sample plots. The oak stands grow
under conditions of moist hornbeam-oak forest and moist hornbeam sub-oak forest, covering an
area of 1091.0 ha, which constitutes 74.4% of the forested land of the tract. Analysis of the success
of natural regeneration of common oak after clear-cut main-use felling indicates its insufficient
density (ranging from 1134 to 1382 pcs.-ha™) and the necessity of applying planned silvicultural
measures. At the same time, the mass emergence of oak seedlings (16900 pcs.-ha™), recorded as a
result of acorn scattering after felling, demonstrates the high quality of local seed material, which,
when properly used, can ensure good germination and restoration of the original forest type. It was
found that on the main-use felling sites, the restoration of oak stands was carried out through
artificial reforestation using common oak seedlings as the main species, with the introduction of
common ash (Fraxinus excelsior L.) in an amount up to 20%, resulting in a final composition of
8Qr2Fe. The condition of the established forest cultures is assessed as good and satisfactory. The
number of surviving plants varies from 7495 to 8425 pcs.-ha”, which meets normative
requirements.

Keywords: common oak, reforestation, main-use felling areas, natural regeneration, forest
cultures.

BIJITHOBJIEHHSI KOPIHHUX JJEPEBOCTAHIB 1YBA 3BUYAIHOI'O
(QUERCUS ROBUR L.) Y JJICOBOMY ®OH/II MYKAYIBCHKOI'O
JICHUITBA, BEPEI'IBCbKOI'O HAJUIICHULITBA JI1 «JIICH
YKPATHN»

Isan CITAUMHCBKUI, Anacracis KIYYPA
Youceopoocwruil nayionanenuti ynisepcumem, m. Yoiceopoo, Yrpaina

JlocnikeHo BITHOBJICHHS KOPIHHUX JIEpEeBOCTaHIB aAyOa 3BuuaitHOro (Quercus robur L.),
AKl JIOKali3oBaHi Ha TepuTopii MykadiBcbKOro JlicHHITBa B  ypouuini«PadaiinoBoy,
BHUKOPHCTOBYIOUH MaTtepiajiy JTICOBMOPSAIKYBaHHS, JOKYMEHTAII0O 3 JIICOBITHOBJICHHS, a TaKOX
JaHl TUMYAacOBUX MNpoOHMX IuIomL./lyOoBi JepeBOCTaHH 3pOCTalOTh B YMOBax BOJIOIOi rpaboBOi
cyniopoBu Ta Boyioroi rpadoBoi mioposuHa miomi 1091,0 ra, mo cranoButh 74,4% Big BKPUTHX
JICOBOIO POCIMHHICTIO 3€MeJb YpOUHINa. AHaNi3 YCHIIIHOCTI MPHPOJHOTO TOHOBIEHHS Iy0a
3BUYAHHOTO TIC/S CYHUIBHOIICOCIYHMX PYOOK TOJIOBHOTO KOPUCTYBaHHS BKa3zy€e Ha HEIOCTATHIO
jioro kimekicts (Bim 1134 o 1382 mr.ra') Ta HEOOXiAHICTH 3aCTOCYBAHHS MPOEKTOBAHHX
JCOKYIBTYPHEX 3ax0/iB. BoxHouac, MacoBe mosiBieHHs cxoxiB (16900 mr.ta™), mo3adikcoBanes
pe3yabTaTi pO3KUAAHHS KOMYAIB AyOa 3BUYAMHOTO Micis pyOKH, AEMOHCTPYE SIKICHUH MiCIEBHMA
HAaCIHHEBUH MaTepiall, AKUH MPH BiAMOBITHOMY BUKOPHCTaHHI MOXKE 3a0€3MEUYNTH BHCOKY CXOXKICTh
1 BIIHOBJIEHHS KOPIHHOTO THIIy JepeBOCTaHy. BcraHoBieHo, 10 Ha 3py0ax TOJIOBHOTO
KOPUCTYBaHHS BIJIHOBJICHHA JyOOBHX JI€PEBOCTAHIB 3MIMCHIOBAJIOCS IUIAXOM IITYYHOTO
JCOBITHOBJICHHSI, 3 BUKOPUCTAHHSM CiSHIIIB Ty0a 3BHUaiHOTO, SIK TOJIOBHOI TIOPOJIH, Ta BBEICHHSIM
siceHa 3Bu4aiftHoro (Fraxinus excelsior L.) y kinbkocTi 10 20 % 3 kianeBuM ckmagom 8J13243. Cran
CTBOPEHHUX JIICOBUX KYJIBTYP OIIHIOETHCS SK A0Opuil 1 3am0BinbHUN. KinbKiCTh MPHKUBIECHUX
pPOCIIMH BapiroeThes Bix 7495 no 8425 mT.~ra'1, 110 Bi/MOBITa€ HOPMATUBHUM BHMOTaM.

KarwuoBi ciaoBa: ny0 3BUYAHUH, JTICOBIAHOBIECHHS, 3pYyOM TOJIOBHOT'O KOPHCTYBAaHHS,
MIPUPOJIHE TTOHOBJICHHSI,JIICOBI KYJIbTYPH.
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SPEED PEAK PREDICTION IN PLANT GROWTH: MATHEMATICAL
MODEL FOR FORESTRY APPLICATIONS

Sergiy KULMAN
Polissia National University, Zhytomyr, Ukraine

This research introduces an innovative mathematical model designed to forecast the time to
peak growth rate (T _max) in plants using short-term biomass monitoring data. The model is built
upon a system of differential equations describing the dynamics of assimilate mass balance within
the plant organism. A key innovation is the introduction of a growth self-similarity parameter, y(t),
which characterizes the internal consistency of growth patterns over time. This parameter allows for
the extrapolation of future growth dynamics from limited initial observational data. The proposed
methodology was experimentally validated using Crassula Ovata, with results demonstrating a high
forecasting accuracy of 7-10 days and a strong correlation coefficient of 93.8% between predicted
and observed values. The technology shows significant potential for practical applications in forest
nurseries, where it can optimize seedling cultivation. By enabling precise scheduling of critical
agrotechnical measures, such as fertilization and irrigation, to coincide with peak growth phases, the
model promotes more efficient resource use and enhanced plant development. The implementation
of this approach is projected to increase seedling survival rates by 15-20% while simultaneously
reducing operational costs associated with water and nutrient inputs, thereby offering a sustainable
solution for modern forestry management.

Keywords: plant growth forecasting, mathematical modeling, forestry, biomass monitoring,
growth optimization.

MPOTHO3YBAHHS MIKOBUX IIBUJAKOCTER POCTY POCJINH:
MATEMATHUYHA MOJAEJIb UIA JIICOBOI'O T'OCITOJAPCTBA

Cepriit KYJIbMAH
Tonicvkuu nayionanenuil ynisepcumem, Kumomup, Ykpaina

VY 11p0My JOCIIKEHH] TIPEICTABICHO 1HHOBAIIMHY MaTeMaTHYHY MOJIEIb, PO3POOJICHY st
MIPOTHO3YBAHHS 4acy JOCSATHEHHA MiKOBOI mBUAKOCTI pocty (T max) y pociauH Ha OCHOBI JaHHX
KOPOTKOCTPOKOBOTO MOHITOpHHTY Oiomacu. Mojens 06a3yeTbcsi Ha cucteMi AudepeHIliaTbHuX
PIBHSHB, 110 ONHUCYIOTh AMHAMIKy OalaHCy Macu aCUMUIATIB y pOCIMHHOMY oprasi3mi. KimrouoBoro
IHHOBAIII€I0 € BBEJICHHS TMapameTpa caMomoaiOHOCTI pocTy W(t), sKUil XapaKTepu3ye BHYTPILIHIO
y3TO/KEHICTh Mojeneil pocty B dyaci. lleil mapamerp 103BOJISIE €KCTPAIONIOBATH MaiOyTHIO
IMHAMIKY POCTY 3 00OMEXEHHUX TMMOYaTKOBUX JTAaHMX CIIOCTEPEKEHb. 3aIPOIIOHOBaHA METOMKA OyIia
eKCIepUMeHTaNbHO TinTBeprkeHa Ha Crassula Ovata, pe3yibTaTd TNOKa3ajdd BUCOKY TOYHICTh
nporHo3yBanHs 7-10 gHIB Ta cuibHUM KoedimieHT kopemnsuii 93,8% MiX NpPOrHO30BaHUMH Ta
CTIIOCTEPE)KYBAaHUMHU 3HAYCHHSMHU. TEXHOJOTisI IEMOHCTPY€E 3HAYHMN MOTEHIIAN I MPaKTHYHOTO
3aCTOCYBaHHS B JIICOBHX PO3CAJAHHMKAX JJIA ONTHUMI3AIii BUPOIIYBAaHHS CaJDKAHIIIB. 3aBISKH
MO>KJIMBOCTI TOYHOTO IUIAHYBaHHS KPUTHUHUX arpoOTEXHIYHMX 3aXO0JiB, TaKUX AK YIOOpEHHS Ta
TIOJIMB, HA MEPIOAM MKOBUX (a3 pocTy, MOJETh crpusie ePEeKTUBHIIIOMY BUKOPHUCTAHHIO PECYPCIB
Ta MOKPALICHOMY pPO3BUTKY pOCIHH. BHIpoBa/yKeHHsS NBbOTO MiAXOAY MO3BOJIUTH MiJBUILUTH
BIDKMBAHICTh ca/kaHIliB Ha 15-20% Ta omHOYACHO 3MEHIIUTH OMEpaIliiiHi BUTpAaTH Ha BOIY Ta
100puBa, MPOIIOHYIOUN TAKUM YUHOM CTiIHKe PIlIEHHS I Cy4acHOTO JIICOBOTO rOCIOIapCTBa.

KawuoBi cjioBa: TpOTHO3YBaHHS pPOCTYy POCIHH, MaTeMaTWYHE MOJICIIOBAHHS,
JCIBHUIITBO, MOHITOPUHT OiOMacH, ONITUMI3AIlisl pOCTY.
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PRIMARY FORESTS OF TRANSCARPATHIA: GEOSPASTICAL
ANALYSIS AND PROSPECTS OF CONSERVATION

Erika Portash, Iryna FEKETA
Uzhhorod National University, Uzhhorod, Ukraine

In modern conditions, the problem of nature protection and biodiversity conservation is
becoming particularly urgent. This applies primarily to unique natural complexes, in particular
virgin forests. Virgin forests perform an irreplaceable ecological function, serving as reservoirs of
genetic, species and ecosystem biodiversity. They are centers of endemic, relict and rare species of
flora and fauna, play a key role in regulating the hydrological regime, carbon sequestration and
supporting soil formation. The virgin forests of Transcarpathia are of great value for Ukraine -
exceptional ecosystems characterized by high species diversity and specific natural conditions.
Conducting a geospatial analysis of these territories will contribute not only to their more effective
conservation, but also to determining the optimal directions of their rational use in the interior. An
important component of the study is the development and implementation of comprehensive
environmental protection measures aimed at preserving these unique ecosystems. The study
examines the theoretical principles of studying virgin forests and conducts a geospatial analysis of
protected areas of the virgin forest type in Transcarpathia. The distribution of virgin forests by
protection and use regime is considered. The species composition of virgin forest systems is
characterized. The physical and geographical factors of the formation and distribution of virgin
forests within the massifs of the Carpathian Biosphere Reserve are analyzed, and the main threats
and problems that hinder their conservation are outlined. Possible strategic prospects for the
protection of virgin forests are analyzed.

Keywords: virgin forests, Transcarpathia, geospatial analysis, nature conservation sites,
biodiversity conservation.

MPAJIICH 3AKAPITIATTS: TEOITPOCTOPOBUIM AHAJII3 TA
INEPCIHHEKTUBMU 35EPEXXEHHA

Epika [IOPTAILL Ipuna ®EKETA
Vaiceopoocoxuii nayionanenuil yrisepcumem, m. Yaiceopoo, Yrpaina

VY cydyacHuX ymMoBax mpooiieMa OXOpOHH MPUPOIU Ta 30epekeHHs 010pi3HOMaHITTS Ha0yBae
0co0MBOT akTyanbHOCTI. Lle cTocyeThes mepemyciM yHIKQTBPHUX TPUPOJHUX KOMIUIEKCIB, 30KpeMa
npaniciB. Ilpamicu BUKOHYIOTH HE3aMiHHY €KOJIOTIYHY (DYHKIIIO, CIYTYIOUHd pe3epByapamu
T€HETUYHOTO, BHUJIOBOTO Ta €KOCHCTEMHOTO Oi10pi3HOMaHITTS. BOHM € ocepeaxkamu eHIEMIYHUX,
PENiKTOBUX Ta piAKICHUX BUAIB (jopu 1 ¢ayHu, BiIirparoTh KIIOYOBY pOJb y pEryIIOBaHHI
TIAPOJIOTIYHOTO PEKUMY, CEKBECTpalllii BYTJICHIO Ta MIATPUMIN TpyHTOyTBOpeHHs. st Ykpainu
3HAYHY LIHHICTh CTAHOBJATH IMPAJiCH 3aKapraTTs — BHHATKOBI €KOCHCTEMH, IO BiJ3HAYAIOTHCS
BHCOKMM BHJOBUM PI3HOMAHITTSAM Ta CHEIMU(IYHUMH TPUPOJHUMU yMmoBamu. [IpoBeneHHs
T€ONpPOCTOPOBOIO aHANI3Y LUX TEPUTOPIH CIPUATHME HE JHIIe e(EeKTUBHIMIOMY iX 30epexeHHIo, a
i 1acTh 3MOTY BU3HAYUTH ONTHMAJIbHI HANPSMKH IXHBOTO PAIliOHAIIBHOTO BUKOPUCTAHHS B 1HTEPI.
BaxnuBoro CKJIagOBOIO JIOCH/KEHHS € pO3pOOJCHHS Ta BIPOBADKEHHS KOMIUIEKCHUX
MIPUPOIOOXOPOHHUX 3aXOJliB, CIPSAMOBAHMX Ha 30€PEKECHHS IMHMX YHIKAIBHUX EKOCHUCTEM. Y
JOCIIJKEHHI PO3IIITHYTO TEOPETHYHI 3acajyl BHBUEHHS MPAJICiB Ta 3MIHCHEHO T€ONpOCTOPOBUN
aHaII3 TPHUPOJOOXOPOHHUX TEPUTOPIA MPATICOBOTO THUMY 3akapnaTTsa. Po3riIssHYTO po3moail
MPAJiCiB 32 PEKXUMOM OXOPOHHU Ta BUKOpHCTaHHS. OXapaKTepHU30BaHO BUJOBUH CKIIAJ MPaTiCOBUX
cucteM. [IpoanamizoBano ¢izuko-reorpadiuni (Gaxrtopu ¢GopMyBaHHS Ta MOIMIMPEHHS TPAIICIB y
Mexxax MacuiB Kaprnarcekoro 6iocgepHoro 3amoBiJHHKA, a TAKOXK OKPECIEHO OCHOBHI 3arpo3u Ta
nmpoOjeMu, W0 TMEpPenIKoHKAITh ix 30epekeHHI0. [IpoaHai3oBaHO MOKJIMBI CTpaTerivHi
NEPCIEKTUBY JUIsI OXOPOHHU TPATICiB.

KiarouoBi caoBa: mpamicu, 3akapnarTs, TE€ONPOCTOPOBHMA aHaMI3, MPUPOIOOXOPOHHI
00'exTH, 30€peKeHHS O10pI3HOMAHITTS.
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UTILIZATION OF TYPOLOGICAL POTENTIAL OF BEECH STANDS IN
THE CONDITIONS OF THE SEREDNYA RIKA RIVER BASIN
(TRANSCARPATHIAN REGION)

Mykhailo TOFELIUK, Andriy ZADOROZHNYY
Uzhhorod National University, Uzhhorod, Ukraine

The study presents the results of an analysis of the forest-typological potential of beech
stands for the most common forest types within the Serednya Rika river basin (Transcarpathian
region). The aim of the research is to identify the reserves for improving the efficiency of
typological potential utilization in beech stands within the predominant forest types of research
area. The forested area of the basin covers 10,177 ha, with an altitudinal range of 400-1400 m a.s.l.
It was found that the predominant forest types are Ds;-Beech (47,8%) and C;-Beech (32%). Stands
dominated by Fagus sylvatica L. occupy 74,8% of the studied area, and the total growing stock is
estimated at 1,983 thousand m?®. The degree of utilization of the soil and climatic potential is 78%
for Ds;-Beech and 82% for Cs;-Beech. The percentage of typological potential utilization in Ds-
Beech by age groups is as follows: young stands — 66%, middle-aged — 89%, pre-matur — 75%, and
mature and over-mature — 80%. Corresponding values for C;-Beech are: young stands — 66%,
middle-aged — 94%, pre-matur — 87%, and mature and over-mature — 78%. The highest degree of
typological potential utilization in both forest types is observed in middle-aged stands, where the
deviation from the potential growing stock is within 6-11%. The average productivity of beech
stands in the Serednya Rika river basin under the conditions of forest types Ds;-Beech and C;-Beech
is equal — 307 m3-ha-'. The potential productivity is 363 m?*-ha-' for Cs;- Beech and higher —
384 m3-ha-' — for Ds-Beech. If the typological potential of the studied forest types were fully
utilized, the total potential growing stock could reach 2,557 thousand m?, which is 22% higher than
the actual stock.

Keywords: beech stands, forest type, productivity, growing stock, potential growing stock,
Serednya Rika

BUKOPUCTAHHSI TUIIOJIOTTYHOI'O MOTEHLIAJTY BYKOBUX
JNEPEBOCTAHIB B YMOBAX BACEWMHY P. CEPEJTHSI PIKA
(BAKAPITATTS)

Muxaitno TODEJIIOK, Aunpiit 3AJJOPOXHUIM
Yoiceopoocvruil nayionaneruti ynisepcumem, m. Yoiceopoo, Yipaina

VYV nocnimkeHHI HaBEIEHO pesynbTaTH aHanisy JICOTHUTIOJIOTTYHOTO HOTeHuia.ny OyKOBUX
JICPEBOCTaHIB ISl HAfOLIbII MOUIMPEHUX THUIIIB JICY BOR030ipHOTO Oaceiiny piukn Cepentst Pika
(3akapnarcbka 06J1aCTL) Meroro ,Z[OCJIII[)KGHHH € BUSBIICHHS pesepBlB 1 ABUILECHHS e(I)eKTI/IBHOCTl
BUKOPUCTAHHS THUIIOJIOTIYHOTO TMOTEHIlIay OYKOBUX JIEPEBOCTaHIB y MEPEBAKAIOUYMX THUMAX JICY
TepuTopii gochimkeHHs. Ilmoma miciB Bomo30ipHOro OaceiHy piuku crtaHoBuTh 10177,3 ra,
BHCOTHHUH niama3oH B Mexax Big 400 o 1400 m H.p.M. BcTaHOBIIEHO, 110 TEpEBaXKAIOUNMH THIIAMH
micy € Bonora uucta OyumHa (Ds3-bk) (47,8%) Ta Bomora uucra cyOyumHa (Cs-bk) (32%).
JlepeBocTaHM 3 TAHIBHOIO TOPOJOI0 JIEPEBHOTO sipycy Oykom sicoBuM (Fagus sylvatica L.),
3aiimaroth  74,8% mOCHIDKYBaHO! TIUIONI, a 3araJlbHUM 3amac JEpeBUHU  OIIHIOETHCS B
1982,8 Tic. M’. CTymiHb BHKOPHCTAHHS THIIONOTIYHOTO IMOTEHI[ialy BOJOTOi HHCTOI OydMHH
CTaHOBUTHb 78%, HATOMICTh BoOjoroi umcroi cyOyumHu — 82%. BiACOTKM BUKOpUCTaHHS
TUIOJIOTIYHOTO TOTEHIIATy Yy BOJIOTIH 4YHCTid Oy4HMHI 32 BIKOBUMHU T'pyHaMH: MOJOAHSAKH - 66%,
CepeI[HBOBiKOBi 89%, npucturatoui — 75%, cTUrii Ta nepCCTiﬁHi 80%. AHanoriuHi MOKa3HUKU
Yy BOJIOTIA YHCTIH cy6qu/IH1 MOJIONHAKH — 66%, cepeqHboBiKOBI — 94%, npncmra}om — 87%,
CTHIII Ta mepecTiiini — 78%. HaifOlipmmii CTYIiHP BHKOPHCTAHHS THIIONOMIYHOTO HOTeHLIlaJIy
JOCITIIKYBaHUX THIIB JICY Y CEPEIHBOBIKOBUX HACA/DKCHHSX, BIAXWICHHS Bl MOTCHLIHHOIO
3amacy B Mexkax 6-11%. Cepenns MPOAYKTUBHICTh OYKOBHX JEpEBOCTaHIB BOJ0300piB OaceiiHy p-
Cepennst Pika B yMOBax THIIB JIICy BOJIOTOl YACTOI OyYHWHHU Ta CyOydYUHH O/1HaKoBa — 307 m>Ta’
[ToTenmiitaa HpOI[yKTI/IBHICTB BOJIOTOi YHCTOI CyOy4YWHU CTaHOBHTh 363 M’ra’, a HOTCHI_III/IHa
MPOAYKTUBHICTb BOJIOTOi YHCTOI 6y‘II/IHI/I oimbma — 384 wmral. Y pa31 MaKCI/IMaHBHOFO
BHKOPHCTAHHS TUIOJIOTIYHOTO TOTEHLIaTy yMOB I[OCJ'H,Z[)KyBaHI/IX TUMIB JIiCYy, NOTEHIIHHUI
3arabHUIT 3a1aC MOYKe CTAHOBHTH 2556,72 Trc. M, w10 Ha 22% Ginbme Hik bakTUyHMIi 3amnac.

KirouoBi cjioBa: OykoBi JepeBOCTaHU, THII JIiCy, TPOAYKTHBHICTh, 3arac, MOTCHIIIHHMIA
3amnac, Cepenns Pika.
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THE PLANT SPECIES DIVERSITY IN BISON NUTRITION

Ivan DELEHAN', Pavlo KHOETSKYY', Oleh SLYVKA', Anzhelika OSTAPCHUK ',
Sofia BUBLEY?, Wasyl BANDERYCH®
"Ukrainian National Forestry University, Lviv, Ukraine;

Eberswalde University for Sustainable Development, Eberswalde, Germany;
ISkolivski Beskydy National Nature Park, Skole, Ukraine

The study was conducted at 45 locations in the Maidan forestry district of the Skolivski
Beskydy National Nature Park, along the Rosochachka and Maidanski Ryniki rivers. The total
length of the study sites from north to south was exceeded 8 km, and their geographical coordinates
ranged from 49°06'12.9"N 23°17'07.6"E to 49°02'55.5"N 23°16'11.4"E. As a result of the research,
it was established that the following plant species dominate the summer diet of European bison in
the Majdan forest district: Corylus avellana, Alnus incana, Salix caprea, Cirsium oleraceum, Urtica
dioica, Urtica urens, Aegopodium podagraria, Cirsium waldsteinii, Carduus personata, Rubus
plicatus, Rubus idaeus, Impatiens noli-tangere, Rosa canina, Cirsium palustre, Arctium
tomentosum, Achillea millefolium, Rosa multiflora. Despite their relatively wide distribution in the
area, the following plant species were not observed to be consumed by bison: Sambucus racemosa,
Ribes uva-crispa, Ranunculus repens, Gentiana asclepiadea, Dryopteris filix-mas, Angelica
sylvestris, Athyrium filix-femina, Pteridium aquilinum, Scirpus sylvaticus, Galeopsis tetrahit,
Centaurea phrygia, Inula helenium, Erigeron annuus, Polypodium vulgare.

Keywords: European bison Maidan subpopulation, Skolivski Beskydy National Nature
Park, plant diet.

ROZNORODNOSC GATUNKOWA ROSLIN W ZYWIENIU ZUBROW

Ivan DELEHAN', Pavlo KHOETSKYY', Oleh SLYVKA', Anzhelika OSTAPCHUK,
Sofia BUBLEY?, Wasyl BANDERYCH®
"Narodowy Uniwersytet Lesnictwa Ukrainy, Lwow, Ukraina; *Uniwersytet Zréwnowazonego
Rozwoju w Eberswalde, Niemcy; *Narodowy Park Przyrodniczy ,, Skolivski Beskydy”, Skole,
Ukraina

Badania przeprowadzono w 45 lokalizacjach w les$nictwie Majdan w Narodowym Parku
Przyrodniczym ,,Skolivski Beskydy”, wzdluz rzek Rosochaczka i Majdanski Ryniki. taczna
dhugos¢ lokalizacji badawczych z pdétnocy na potudnie wyniosta ponad 8 km, a ich wspdirzedne
geograficzne miescily si¢ w przedziale od 49°06'12.9"N 23°17'07.6"E do 49°02'55.5"N
23°16'11.4"E. W wyniku badan ustalono, ze w letniej diecie zubréw w lesnictwie Majdan dominuja
nastepujace gatunki roslin: Corylus avellana, Alnus incana, Salix caprea, Cirsium oleraceum,
Urtica dioica, Urtica urens, Aegopodium podagraria, Cirsium waldsteinii, Carduus personata,
Rubus plicatus, Rubus idaeus, Impatiens noli-tangere, Rosa canina, Cirsium palustre, Arctium
tomentosum, Achillea millefolium, Rosa multiflora. Pomimo stosunkowo duzego =zasiggu
wystepowania, nie zaobserwowano zjadania nast¢pujacych gatunkow roslin: Sambucus racemosa,
Ribes uva-crispa, Ranunculus repens, Gentiana asclepiadea, Dryopteris filix-mas, Angelica
sylvestris, Athyrium filix-femina, Pteridium aquilinum, Scirpus sylvaticus, Galeopsis tetrahit,
Centaurea phrygia, Inula helenium, Erigeron annuus, Polypodium vulgare.

Stowa kluczowe: Subpopulacja zubrow Majdanu, Narodowy Park Przyrodniczy ,,Skolivski
Beskydy”, pokarm roslinny.
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THE COMPARISON OF WINE TOURISM IN TRANSCARPATHIA AND
THE TOKAI REGION

Olexandra HAIEVA, Roman SLAVIK
Uzhhorod National University, Uzhhorod, Ukraine

The work is devoted to the research and comparative analysis of wine tourism as one of the
most dynamic areas of the modern tourism industry. The objects of comparison are two
geographically close, but different in terms of development, regions: Transcarpathia (Ukraine) and
Tokaj (Hungary). Wine tourism is one of the most popular areas of the modern tourism industry,
combining gastronomic, cultural and recreational elements. It allows travelers not only to taste
wines, but also to learn about the history, traditions and nature of wine-growing regions.
Transcarpathia and Hungarian Tokaj are two close but different examples of the development of
this type of tourism. Transcarpathia has a favorable moderately continental climate, which allows
growing a variety of grape varieties. The family format of wine tourism prevails here: small
wineries combine tastings with excursions and outdoor recreation. At the same time, the region
needs to improve marketing and infrastructure. The Tokaj region is known for its unique dessert
wines "Tokaj Assu", a favorable climate and a high level of tourism organization. Developed
infrastructure, festivals and tasting tours have made it one of the leading wine centers in Europe.
Transcarpathia has significant potential for the development of wine tourism, and the experience of
Tokaj can become a reference point in the formation of its own tourism strategy.

Keywords: wine tourism, climate, culture, tasting, excursion, recreation, tourism
development.

IMOPIBHSIHHSI BUHHOI'O TYPU3MY 3AKAPIIATTS TA PETIOHY
TOKAM

Onexcannpa TAEBA, Poman CJIABIK
Vorceopoocoruii nayionanehuil yrisepcumem, m. Yaiceopoo, Yrpaina

PoboTa mpucBsiueHa JOCTIKEHHIO Ta TOPIBHUIBHOMY aHali3y BUHHOTO TypU3MY SK OHOTO
3 HaWOUIBII JWHAMIYHMX HAMpsAMIB Cy4acHOi TypuUCTHYHOI 1HAYCTpii. OO’€KTamMu TMOPIBHSAHHSI
o0paHno Ba reorpadiyHo OJIM3bKi, ajne pi3Hi 3a piBHEM PO3BUTKY perionu: 3akapnatts (Ykpaina) ta
Tokait (Yropumna). BunHUN TypusM — OJMH 13 HaWMOMYJSPHIMIUX HAMNpsSMIB Cy4acHOL
TYPUCTUYHOI 1HIYCTpIi, 110 NOEAHY€E TaCTPOHOMIUHI, KYJbTYpHI Ta peKpealiiiti enemeHTu. Bin nae
3MOTy MaHJpiBHUKaM HE JIMIIE JCTYCTyBaTH BHHA, a W IMI3HABATH 1CTOPIO, TPaauIlii Ta MPUPOIY
BUHOpPOOHMX perioHiB. 3akapnarts Ta yropcbkuii Tokait — nBa Onu3bKi, aje pi3HI MPUKIAAA
PO3BUTKY IILOTO BULYy TyPH3MY. 3aKapHaTTs Ma€ CIPHUATINBUI ITOMIpHO-KOHTHHEHTAIBHUN KIIIMAaT,
0 JT03BOJISIE BUPOIIYBATH PI3HOMAaHITHI COPTH BHUHOTrpanxy. TyT mepeBakae ciMeiHuN Qopmar
BHHHOTO TYpU3MY: HEBEJIMKI BUHOPOOHI MOEIHYIOTh JAETYCTAIlli 3 €eKCKYPCISIMH Ta BIAMOYWHKOM Ha
npuponi. Boxpnouac perioH mnorpeOye BIOCKOHAJIECHHS MAapKETHHTY Ta iH(QPACTPYKTYpH.
Tokalicbkuii perioH BITOMUN CBOIMHM YHIKaJIbHUMH JecepTHUMH BuHamMH «Tokait Accyy,
CIPUSATIMBUM KJIIMAaTOM 1 BHCOKMM pIBHEM opraizauii Typusmy. Po3BuHeHa iH(pacTpykTypa,
dbecTuBaNi Ta JETyCTaIiiHI Typu 3pOOWJIM MOTO OJHUM 13 MPOBIHUX BUHHHUX IEHTPIB €BPOIIH.
3akapnarTs Ma€ 3HAUHUM MOTEHLIAN I PO3BUTKY BUHHOTO TYpHU3MY, a 10cBix Tokaio MoXke cTaTu
OpiEHTHPOM Y (hOpMYyBaHHI BIACHOT TYPUCTUYIHOI CTpaTerii.

KarwouoBi cioBa: BUHHMI TypHu3M, KIIMaT, KyJlbTypa, JETycTalis, eKCKypcCis, peKpearis,
PO3BUTOK TYpU3MY.
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THE NATURAL AND GEOGRAPHICAL PREREQUISITES FOR TOURISM
DEVELOPMENT IN IN THE TRANSCARPATHIAN REGION

Kamila MUCHYCHKA, Maryana SALYUK
Uzhhorod National University, Uzhhorod, Ukraine

The study examines the natural and geographical preconditions for the formation of the
tourist and local lore potential of Zakarpattia region as one of the leading tourist areas of Ukraine.
The influence of the main components of the natural environment relief, climate, water, mineral-
balneological and biotic resources on the development of recreational and tourist systems of the
region has been analyzed. It is established that the combination of the mountain ranges of the
Ukrainian Carpathians and the lowland part of Zakarpattia creates favorable conditions for the
development of all-season types of tourism: skiing, hiking, ecological, health-resort and
agritourism. The spatial structure of the main tourist centers (Uzhhorod, Mukachevo, Berehove,
Rakhiv, Mizhhiria, Synevyr) has been outlined, and their role in preserving the natural and cultural
heritage of the region has been determined. It has been found that excessive anthropogenic activity
and the seasonality of tourist flows pose a threat to ecosystems; therefore, further development of
the industry should be based on the principles of sustainable nature management and ecological
governance. The directions for increasing the competitiveness of the tourism sector are proposed —
the development of cross-border, eco- and ethnotourism, modernization of infrastructure, and the
use of digital technologies in regional promotion.

Keywords: natural and geographical conditions, Zakarpattia region, tourist and local lore
potential, recreational resources, sustainable development, Carpathians.

MPUPOJHO-IT'EOT'PA®IYHI TIEPEAYMOBH PO3BUTKY TYPUZMY
3AKAPIIATCBKOI OBJIACTI

Kamina MYUNYKA, Map’sna CAJIFOK
Yoiceopoocvruil nayionaneruti ynisepcumem, m. Yoiceopoo, Yipaina

Posrasnyro mpupoaHo-reorpadiuHi nmepeaymMoBu (GOpMYBaHHS TYpPUCTUYHOTO TMOTEHIIATY
3akapnaTcbKoi 00JIacTi SIK OJHOTO 3 MPOBITHUX TYPUCTHYHUX perioHiB Ykpainu. IIpoananizoBaHo
BIUIMB OCHOBHHMX KOMITOHEHTIB TIPUPOJHOTO CepeloBUINa — penbedy, KIiMary, BOJIHUX,
MiHEepalIbHO-0AIbHEOJIOTIUHUX Ta OIOTMYHHMX PECypCiB Ha PO3BHTOK pPEKpealliiiHO-TYpUCTHYHHX
cucTeM Kparo. BcTaHOBIIEHO, 10 MO€THAHHS TipChKUX MacHuBiB YKpaiHcbkux Kapmar i HU30BUHHO1
YaCTUHHM 3aKapnaTTs CTBOPIOE CHIPHUSTIMBI YMOBH I PO3BUTKY BCECE30HHUX BUMIB TYpPH3MY:
TIPCHKOMMKHOTO,  IMIIOXIAHOTO, €KOJIOTIYHOTO, CaHATOPHO-KYPOPTHOTO Ta  arpoTypu3My.
OKpeceHO MPOCTOPOBY CTPYKTYPY TOJIOBHMX TYpUCTHUHHX IIeHTpiB (Yikropoa, Mykadeso,
beperoge, PaxiB, Mixrip’s, CuHeBHp), a TaKOK BU3HAYCHO iX POJb Yy 30€peKeHHI MPHUPOAHOI Ta
KYJIBTYpPHOI CHAALIMHUA PErioHy. BusBiieHo, 10 HaJMipHA aHTPONOTCHHA AISUTBHICTD 1 CE30HHICTh
TYPUCTUYHHX MOTOKIB CTAHOBJIATH 3arpo3y ISl EKOCUCTEM, TOMY TIOJAIIBIIANA PO3BUTOK Taly3i Mae
IPYHTYBaTHCA Ha TNPHUHIMIIAX CTAJIOT0 MPHPOJOKOPHCTYBAHHS Ta EKOJOTTYHOTO MEHEIKMEHTY.
3anpornoHOBaHO HAMPSMU TiIBUIIICHHST KOHKYPEHTOCIIPOMOKHOCTI TYPHCTUYHOT ChepH — PO3BUTOK
TPAHCKOPAOHHOTO, €KO- Ta E€THOTYpU3My, MOJIEepHi3allis 1HPpacTpyKTypu W BUKOPUCTAHHS
UG POBUX TEXHOJIOTIH y MPOCYBaHHI PETIOHY.

KiarouoBi ciaoBa: mpupogaHo-reorpadiuHi yMOBH, 3akapmaTchka 00JacTh, TYPHUCTHIHO-
Kpae3HaBUMil MOTEHLIAN, peKpealiiHi pecypcH, CTanuil po3BUTOK, KapraTu.
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TOURIST AND RECREATIONAL POTENTIAL OF SAMBIR DISTRICT,
LVIV REGION

Karina OROS, Maryana SALYUK
Uzhhorod National University, Uzhhorod, Ukraine

The work is devoted to a comprehensive analysis and assessment of the recreational and
tourist potential of Sambir district, Lviv region. The purpose of the study is to inventory the
available natural and historical and cultural resources, determine their role in the structure of the
local economy and develop strategic priorities for the development of the region's tourism industry.
Significant resources have been allocated for green and health tourism, including elements of the
Carpathian foothills and the river network. Attention is focused on the rich historical and cultural
heritage of the Sambir region, in particular on architectural monuments of national importance (for
example, the Ascension Church), numerous temples and a museum network (the Historical and
Ethnographic Museum «Boykivshchynay), which are the basis for the development of cultural and
educational tourism. The state of modern infrastructure (hotels, catering establishments) was
analyzed, its weaknesses and needs for modernization were identified to ensure high-quality
reception of tourist flows. The feasibility of developing rural (green), cultural and educational and
event tourism as priority types for the district was substantiated. It is concluded that the Sambir
district has significant, but insufficiently realized recreational and tourist potential. Effective use of
existing resources requires the development of targeted tourist routes, improvement of infrastructure
quality, and intensification of marketing activities.

Keywords: recreational resources, tourism potential, Sambir district, Lviv region, cultural
heritage, green tourism, tourism strategy.

TYPUCTHYHO-PEKPEAIUVMHUI HOTEHIIAJI CAMBIPCBKOI'O
PAMOHY JIbBIBCHKOI OBJIACTI

Kapina OPOC, Map’ssua CAJITOK
Yoiceopoocvruil nayionaneruti ynisepcumem, m. Yoiceopoo, Yrpaina

PoGota mpucBsueHa KOMIUIEKCHOMY aHaJi3y Ta OIIHII PeKpeamiiHO-TypUCTUIYHOTO
notenmiany Cambipcekoro paitony JIbBiBChbKO1 00macTi. MeTOW MOCHIKCHHSI € iHBEHTapu3allis
HassBHUX TPHUPOJHUX Ta ICTOPUKO-KYJIBTYPHUX PECYpCiB, BU3HAYCHHS IXHBOI POJII Y CTPYKTYpi
MICIIeBOi €KOHOMIKH Ta po3poOKa CTpaTEriyHUX MPIOPUTETIB IS PO3BUTKY TYPUCTHUHOI raiysi
perioHy. BunineHo 3Ha4Hi pecypcH IUTsl 3eJIEHOTO Ta 03I0POBUOTO TYPU3MY, BKITIOYAOUN EIEMEHTH
nepexarip’s Kapnar Ta piukoBy Mepexy. AKIICHTOBAaHO yBary Ha OaraTiil iCTOPHUKO-KYyJIbTYpHIN
cnaammal CaMOIpIIMHN, 30KpeMa Ha MaMm’sTKax apxXITeKTypH 3arajibHOJIEP)KaBHOTO 3HAYCHHS
(manmpuknaa, Bo3HeceHChKMIA KOCTEN), YHUCICHHHX XpaMax Ta My3eiHill Mepexi (iCTOpHKO-
eTHOorpadiuHui My3ed «boWKIBIIMHAY), SIKI € OCHOBOIO I PO3BUTKY KYJIBTYpPHO-TTI3HABAIBHOTO
Typusmy. IlpoananizoBaHo cTaH cyd4acHOi 1H(QPACTPYKTypH (TOTeNi, 3aKJIaau XapuyBaHH:),
BH3HA4YEHO i1 clabki MicHs Ta MOTpeOW B MoOJEpHi3alii ayisa 3a0e3nedeHHs] SKICHOTO TPUHOMY
TYPUCTUYHHUX NOTOKIB. OOIpYHTOBAHO NOLIIBHICTE PO3BUTKY CUIBCHKOTO (3€JI€HOTO0), KYJIbTYPHO-
MM3HABAJIBLHOTO Ta MOJIEBOTO TYPU3MY SIK NMPIOPUTETHUX BUIIB JJIA paiioHy. 3po0JIeHO BUCHOBOK
npo te, mo CamOipchkuii palloH Ma€ 3HAYHMM, aje HEJAOCTATHHO peali30BaHMU peKpeamiiHo-
TYPUCTHYHMA TOTeHmial. EQeKTuBHE BHKOPHCTaHHS ICHYIOUMX pecypciB moTpedye po3poOKu
[UTBOBUX TYPUCTUYHHMX MAapLIPYTiB, MiABUILEHHS SKOCTI 1H(pacTpykTypu Ta akKTUBi3awii
MapKEeTHHTOBOI JiSTTbHOCTI.

KarwuoBi cjoBa: pekpealliifHi pecypcu, TypucTHYHHM mnorteHmian, CaMmOipchkuil paiioH,
JIbBiBCBKa 0071aCTh, KyJbTYpHA CHAAIINHA, 3€JICHUA TYpHU3M, TYPUCTUYHA CTPATETIs.
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THE RECREATIONAL RESOURCES OF THE NATURE RESERVE AREAS
OF POLONYNA BORZAVA

Myroslava SKRYPYNETS, Mykhailo MYKYTA, Vitalia CHYNIAK
Uzhhorod National University, Uzhhorod, Ukraine

The recreational resources of the nature reserve fund (NRF) of the Nelipynska territorial
community and the Polonyna Borzhava territory are of key ecological and economic importance.
They ensure the protection of the unique biodiversity of the Carpathian Mountains, rare species of
flora (e.g., snowdrop, forest lily) and fauna (e.g., brown bear, lynx, forest cat). These territories
serve as natural benchmarks for scientific monitoring, environmental education and local history
research. Clean mountain air, picturesque landscapes and mineral springs (carbon dioxide and
hydrocarbonate in the villages of Nelipyno, Polyana, Berezniki, etc.) create the ideal conditions for
restoring physical and mental health. These territories are natural laboratories for environmental
education and preservation of Carpathian culture. Protected natural areas are the basis for
sustainable tourism (ecotourism, hiking, cycling), increasing the overall attractiveness of
communities. Key recreational sites in the study area include forest and zoological reserves of both
national and local importance: Rosishny (areas of beech and beech-fir primeval forests, rare plants),
Potik Osa (protection of spotted salamanders and brown trout), Richansky (a place where valuable
animals are concentrated), Rika, Golyatin, Temnatik, and Pynava. Natural attractions include the
Shipit Waterfall and numerous hydrological (medicinal mineral waters) and botanical (600-year-old
oak trees) attractions. Competent management of these multifunctional resources is the key to
nature conservation and socio-economic development of communities through responsible tourism.

Keywords: recreation, tourism, nature reserve fund objects, territorial communities,
environmental education.

PEKPEAIIIHI PECYPCHU ITPUPOJHO-3AIIOBITHOI'O ®OHJTY
IHOJIOHUHHU BOPKABA

MupocnaBa CKPUITMHEIb, Muxaitno MUKUTA, Biranis YUHAK
Varceopoocokuii hayionanehuii yrisepcumem, m. Yiceopoo, Yrpaina

Pekpeartiiini pecypcu mnpupogHo-3anoBigHoro ¢ouay ([13®) Henminmunacekoi OTL Ta
teputopii IlomonnHu bopkaBa MawTh KIIOYOBE €KOJIOT0-€KOHOMIYHE 3HAauYeHHA. BoHU
3a0e3neuyloTh OXOpPOHY YHIKaJlbHOTO OlopizHOMaHITTA Kapmarcekux Tip, piaKiCHHX BUIIB (iopu
(HampuKIad, MACHDKHUK O1TOCHIKHMM, JIUTIS JIicoBa) Ta (payHu (HApUKIIA, BEIMiIb OYpHii, pUCH,
KiT jicoBuit). Lli TepuTopii CIyryioThb NPUPOJHUMH €TAJIOHAMH I HAyKOBOTO MOHITOPHHTY,
€KOJIOTIYHOT OCBITH Ta Kpa€3HABUYMX JOCTIHKEHB. YUCTE TIPChKE MOBITPS, MAIbOBHHUYI JTaHAMA()TH
Ta MiHEpaJbHI JyKepena (ByIJIeKHuci, TigpokapOonaTHi y cenax Heminuno, Ilonsna, bepesnuku ta
1H.) CTBOPIOIOTH 1/I€aJIbHy OCHOBY JUTSI BITHOBJICHHSI (DI3WYHOTO Ta TICUXOJOTIYHOTO 370poB’s. Lli
TEepUTOpii € MPUPOJHUMHU JTAOOPATOPIAMH JJIsi €KOJIOTIYHOI OCBITH Ta 30€peKeHHsI KapraTchKoi
KyabTypu. OO’exktu [I3® € OCHOBOWO I CTAIOro Typu3My (€KOTYpH3M, MINIOXITHUH,
BEJIOCUIIETHH), MiABHUIIYIOYM 3arajbHy MpuBaONMBiCTE rpoman. Jlo KIIOYOBUX peKpealiiHuX
00’€KTIB  TEpUTOpii  JOCHIIKEHHS  HaJeXKaTb: JICOBI Ta  300JIOTIYHI  3aKa3HUKUA  SIK
3araJbHOJICPKABHOTO, TaK 1 MICIIEBOTO 3HAYEHHsS 3HaueHHs: «PocimHui» (IUITHKA OYyKOBHX Ta
OYKOBO-sTUIIEBUX TIpaliciB, pinkicHl pociauau), «Ilotik Oca» (0XopoHa callaMaHJIpu IUISIMHUCTOT,
¢dopeni cTpymMKoBoi), «PidaHCchkHii» (Miclle KOHIEHTpalii HIHHUX TBapuH), «Pika», « onaTuH»,
«Temnatuky, «IIunaBay. Cepen mam’siTok mpupoau: Bomocnaz LumiT Ta duciaeHHI T1APOJIOTIUHI
(;mikyBasIbHI MiHEepasIbH1 BOJM) Ta O0oTaHi4Hi (AyOu 3Buuaiini BikoMm 600 pokiB) mam’saTku. [ pamoTHe
YOpaBIiHHSA [UMH OaraToQyHKI[IOHATFHUMH PECypcaMH € 3amopyKor 30epeKeHHS MPUPOAH Ta
COLIIAIbHO-€KOHOMIYHOTO PO3BUTKY I'POMaJI Yepe3 BiNOBIJAIbHUN TypH3M.

KiarouoBi cioBa: pekpeartis, Typu3sM, OO0’€KTH NPUPOJHO-3aMOBIMHOTO  (OHAY,
TEePUTOPIAIBbHI TPOMAJIH, €KOJIOTIYHA OCBITA.
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THE RECREATIONAL AND TOURISTIC POTENTIAL OF FOREST
RESOURCES OF TERRITORIAL COMMUNITIES OF THE
TRANSCARPATHIAN REGION

Roman SLAVIK
Uzhhorod National University, Uzhhorod, Ukraine

The forest cover of the Transcarpathian region is 52%. As a result of the administrative
reform, carried out in 2020, 64 communities were formed in the region, half of which are located
within the boundaries of the forest fund lands. Therefore, the socio-economic development of the
latter is, in one way or another, related to forest use. An analysis of the recreational and tourist
potential of territorial communities revealed the key role of forests in the following: Turya-
Remetivska, Velykobereznyanska, Dubrynytsko-Malobereznyanska, Kostrynska, Stavnenska,
Zhdeniivska, Nyzhnevoritska, Irshavska, Pylypetska, Synevyrska, Kolochavska, Vilkhovetska,
Uhlyanska, Neresnytska, Dubivska, Ust-Chornyanska, Rakhivska, Velykobychkivska, Yasinyanska,
Bogdanska. On their territory are key objects of the nature reserve fund, such as the Carpathian
Biosphere Reserve, national natural parks: "Uzhansky", "Synevyr", "Enchanted Land". Despite the
great prospects for the development of ecotourism, sports, rural green tourism, etc., some have zero
tourist fee indicators (Vilkhovetska, Uhlyanska, Dubivska). Neresnytska, Dubrynytsko-
Malobereznyanska, Velykobychkivska, Bogdanska and others occupy the last positions in this
indicator. Relatively good indicators are in Pylypetska, Yasinyanska and Turya-Remetivska
territorial communities (7th, 11th and 12th places, respectively). Thus, there is a need to identify
recreational and tourist "magnets" that would attract tourists and become significant factors in the
socio-economic development of communities on the basis of sustainable development of territories.
It is also considered advisable to develop stationary ecological camps in forested and mountainous
areas - the so-called "glamping", which would involve spatial planning for the development of
territorial communities.

Keywords: forest cover of Transcarpathia, nature reserve fund, recreational and tourist
magnets, tourist fee, development strategy.

PEKPEAIIMHO-TYPUCTUYHMAM MMOTEHIIIAJI JICOBHUX PECYPCIB
TEPUTOPIAJIBHUX I'POMAJI 3AKAPITATCHKOI OBJIACTI

Poman CJIABIK
Yoiceopoocvruil nayionanenuti ynisepcumem, m. Yoiceopoo, Yrpaina

JlicucricTh 3akapnarcekoi obsacTi ckinagae 52%. B pesynbprati anMiHicTpaTUBHOIT pedopmu
2020 poky B o0jacTi yTBOpeHO 64 rpomaad, TMOJOBWHA 3 SKHX PO3TAIOBaHI B MEXax 3eMEIb
sicoBoro ¢gonay. ToMmy comialbHO-€eKOHOMIYHUI PO3BUTOK OCTAHHIX, TaK UM 1HAKIIIE, TIOB’ SI3aHUHN 3
JICOKOPUCTYBAaHHAM. AHaNI3 peKpeauiiHO-TypUCTUYHOTO TMOTEHLIady TEepUTOPIabHUX TPOMa
BUSIBUB KJIIOUOBY pOJIb JIICIB Y HAaCTYHmHUX rpomanax: Typ’s-PemeriBcbka, BennkobepesHsHCbKa,
JyOpununbko-Manobepesnsincbka, Koctpuncbka, CraBHeHChKa, JKaeHiiBcka, HKHBOBOPITCHKA,
IpmaBceka, [Tununenpka, CuneBupcbka, Komouascbka, BinmbxoBenbka, YrisHcbka, HepecHuiibka,
Jy6iBchka, Ycth-UopHsiHChKa, PaxiBchka, BenmmkoOuukiBcbka, SciHsHchka, bormanceka. Ha ix
TEepUTOpii 3HAXOIATHCS KIIOUOBI 00 €KTH HpUPOAO3anoBiiHOrO (oHay, Taki sk KapnaTchkuii
OlocpepHHMI  3aMOBIHMK, HAIIOHAJIBHI MPUPOAHI TapKu:  «YKaHChKUN», «CHHEBUPY,
«3auapoBaHuii Kpai». He muBIsunch Ha BETUKI EPCIIEKTUBH PO3BUTKY €KOTYPU3MY, CITIOPTUBHOTO,
CUIBCBKOTO 3€JIEHOTO TYpU3MY TOILNO, Y JAEAKHX (IKCYIOTbCS HYJIbOBI MOKAa3HUKH TYPUCTUYHOTO
300py (BinbxoBeupka, YriusHcbka, JlydiBcbka). Hepecuuipka, JlyOpuHuiisko-ManobepesHsHCbKa,
Benmuko6uukischka, bormancpka Ta 1HINI 3alMarOTh OCTaHHI MO3UIII 3a JaHUM ITOKA3HUKOM.
BinnocHo Hemorani mokashuku y Ilmimmenskiit, Slcimsucskiii  Ta  Typ’s-Pemerisckii
TepI/IToplaHLHHX rpomaj (7, 11 ta 12-te Mmicus BII[HOBI,Z[HO) TakuMm 4MHOM, BUHHUKAE HOTpGGa y
BU3HAYCHHI PEKPCALiHO-TYPHCTHYHNX «MArHITIB», sKi O NpHBAOIIOBANIM TYPHUCTIB 1 CTamd
BaroMUMHu (pakTopaMH COILIaIbHO-€KOHOMIYHOTO PO3BUTKY IPOMaJ Ha 3acajgaxX CTajJoro pPO3BUTKY
TepuTopii. JIOIMITPHUM TakoXX BOadaeTbcsi Po30yaoOBa CTAIllOHAPHUX EKOJIOTIYHHX TabopiB y
JCHCTO-TOPUCTIN MICIIEBOCTI — T. 3B. «TJIEMIIB», IO NepeadadaTuMe MPOCTOPOBE IUIAHYBAHHS
PO3BHUTKY TEPUTOPIaJILHUX TPOMAI.

KiarouoBi cioBa: micucticTh 3akapmaTTs, NPUPOIO3aNoBiAHUA (OHA, peKpeariitHo-
TYPUCTHYHI MarHiTH, TYPUCTUYHUHN 301p, CTpATETis PO3BUTKY.
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SYNYTSKE FORESTRY AS AN OBJECT OF ECOLOGICAL TOURISM:
TYPES OF RECREATIONAL ACTIVITIES AND DEVELOPMENT
OPPORTUNITIES

Vladislav VYKHVATNIUK, Anastasia KODZHEBASH
Uman National University, Uman, Ukraine

At the present stage of society's development, recreation is becoming increasingly important
as a means of restoring human strength. In conditions of psychological exhaustion, recreation in
nature is becoming particularly popular, and therefore the importance of forests in the sphere of
recreation, health promotion and anxiety reduction is growing. The Synytsky Forestry is located in
the Uman district of the Cherkasy region and has oak plantations. Recreational activities in the
Synytsia Forestry can be divided into the following types: tourism, sports, educational, therapeutic,
general health recreation, and amateur crafts. Tourism and sports include hiking, sports and licensed
hunting. General health activities include walks, picnics, and sports games. Amateur crafts include
mushroom picking, medicinal plant gathering, and berry picking. In forests, the content of harmful
gases, dust, and radioactive substances in the air is reduced, oxygen is saturated with phytoncides,
and this, combined with the contemplation of aesthetic landscapes, has a therapeutic effect and
healing function. To improve tourism and recreational opportunities, we recommend reconstructing
the Druzhba dendrological park in the Synytskyi forestry, creating new routes with a network of
trails, increasing and improving the facilities for recreation, developing a map of the recreational
area, mark the routes, and increase the number of feeders for animals and birds. In the future, it will
be possible to develop new recreational practices, in particular equestrian sports and orienteering,
which will contribute to physical improvement, socialization, and the tourist attractiveness of the
region. Thus, the development of the recreational infrastructure of the Synytskyi Forestry will
contribute not only to the conservation of natural resources, but also to the creation of conditions for
the health of the population, improving the quality of life and harmonizing human interaction with
nature.

Keywords: forest, recreation, leisure, amateur crafts.

CUHUUIBKE JICHUITBO 5IK OB’€EKT EKOJIOI'TYHOI'O TYPU3MY:
BUJIA PEKPEALIMHOI JISAJIBHOCTI TA MOXKJIUBOCTI PO3BUTKY

Bnagucnas BUXBATHIOK, Anacracis KOIDKEBAILL
Ymancokuii nayionanvnuii ynisepcumem, Ymauno, Ykpaina

Ha cygacHomy eTari po3BUTKY CYCIIJIBLCTBA JeAalli OUTBIIOTO 3HaYeHHS HaO0yBae peKpeartis
SK 3aci0 BIAHOBJICHHS JIIOJCHKMX CWJI. B yMOBax IICHXOJIOTIYHOTO BHCHA)XCHHS OCOOIHMBOT
MOMYJISIPHOCTI Ha0yBa€ BIAMIOYMHOK HA MPUPO/Ii, a OTXKE 3pOCTAa€ 3HAUECHHS JIICiB y cepl pekpearii,
3MIIIHEHHS 3I0pPOB’S Ta 3MEHIICHHS PiBHA TPHUBOXKHOCTI. CHHUIIPKE JIICHUIITBO 3HAXOIWTHCS B
YMaHchkoMy paiioHi Uepkacbkoi obmacTi Ta Mae nyOoBi Haca/pkeHHS. Pexpeariiiny AisUTBHICT Y
CHHMLBKOMY JICHMITBI MOXHA TONUINTH 33 TaKMMH BHIAMU: TYPHCTHYHA, CIIOPTHBHA,
Ni3HaBa/IbHA, JIKYBalbHA, 3aralbHOO3I0POBYHIi BIAMOYMHOK, aMaTOPCHKI TPOMHCITH. Typuctuana
Ta CHIOPTHBHA BKJIFOYA€ MPOXOKCHHS MIlIMX MapIIPYTiB, CIOPTHBHE Ta JILCH3IHHE MUCIHBCTBO.
3arajibHO030pOBYMH BKIFOYA€E MPOTYJISHKY, MIKHIKH, CIOPTUBHI Irpd. AMAaTOpChKi MPOMHCIH —
30ip rpu0iB, JTIKYBaIbHAX POCIHMH, STil. Y Jicax 3MCHUIYETHCS BMICT y HOBITPI IIKiIITHBHX TasiB,
MUTY, PaaiOaKTUBHUX PCUOBHH, KHCCHb HACHUYEThCS (I)ITOHI_[I/I,Z[aMI/I 1 e y moeaHaHHI 3i
CTIOTJISIIAHHSAM €CTETHYHHUX TIeH3aKiB, Ma€ TEPANeBTUYHUN €PeKT Ta JiKyBalbHY (yHKIt0. s
NOKPALLCHHS.  TYPUCTHYHHX — Ta pereauiﬁHHx MOXIIMBOCTCH, ~PEKOMCHAYEMO  IPOBECTH
PEKOHCTPYKIIIO JIEHIPOIOTIYHOTO mapKy «/lpyx0a» CHHHIBKOTO JiCHUITBA, CTBOPHTH HOBI
MapIIPYTH 3 NPOKIAIAHHS CTEKKOBOI Mepem 30LIBIICHHS Ta Kpallle 00JaIITyBaHHs MIiCIb JUL
BiJINIOYMHKY, PO3POOHMTH KapTy peKpeamiiiHOI 30HHW, HAHECTH MapKepH MapIIpyTiB, 30UIBIIMTH
KUTBKICTh TOJIBHMIb IS TBaPHH Ta MNTaxiB. VY Maﬁ6yTHLOMy MOXIIMBHII PO3BHTOK HOBHX
pEeKpearifHiuX MPaKkTUK, 30KpeMa KiHHOTO CIOPTY Ta opleHTyBaHH;I Ha MICIIEBOCTI, IO CIPHATHME
(hi3MYHOMY BIOCKOHAJICHHIO, COLiani3auii Ta TypUCTHYHI! NpHBaOIMBOCTI perioHy. Takum 4nHOM,
PO3BHTOK pekpeariiHoi iHQpacTpykrypu CHHUIIBKOTO JIICHHITBA CHPUSATHME HE JIHIIC
30epeKCHHIO MPHPOIHUX PeCypeiB, a i Q)opMyBaHHfo YMOB ISl O3JIOPOBJICHHSI HACEJICHHS,
M ABUIICHHS SKOCT] KHUTTS Ta TApMOHI3aLi] B3a€MOJIi JIFOIMHH 3 IPHPOLIOIO.

KurouoBi cjioBa: Jic, pekpeartisi, BiIMOYUHOK, aMaTOPCHKI MPOMHUCITH.
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THE RETROSPECTIVE EXPERT MONETARY VALUATION ON THE
EXAMPLE OF A LAND PLOT AT UZHGOROD INTERNATIONAL
AIRPORT

Hanna PROHOROVA, Thor RADYSH
Uzhhorod National University, Uzhhorod, Ukraine

The paper examines the theoretical, methodological and practical principles of retrospective
expert monetary valuation of land plots. Particular attention is paid to the analysis of the regulatory
framework (Land Code of Ukraine, Law "On Land Valuation", National Standards No. 1 and No. 2,
Methodology of Expert Monetary Valuation of Land Plots, IVS international standards). The object
of the study is the land plot of the Uzhhorod International Airport. The physical, geographical and
economic position of the city, as well as the role of the airport in the socio-economic development
of the region, are considered. The purpose of the study is to theoretically substantiate and
practically apply retrospective valuation methods to determine the value of the land plot of airport,
as well as to compare their results to form recommendations for increasing the reliability of forensic
expert opinions. The application of two methods of retrospective assessment is proposed: the
inflation regression method and the currency fluctuation method. The algorithms for calculating the
market value of a plot as of previous dates are demonstrated using conditional examples. The
constructed trend lines show the different impact of inflationary processes and currency fluctuations
on the final assessment results.

Keywords: land plot, market value, inflation regression, currency fluctuations, expert
monetary valuation.

PETPOCHIEKTUBHA EKCHEPTHO-I'POIIOBA OIIIHKA HA ITPUKJIAIL
SEMEJIBHOI JIVIAHKU MIDKHAPO/ITHOI'O AEPOITIOPTY «Y2KI'OPO/»

["anna [IPOXOPOBA, Irop PAJIUIII
Yoiceopoocvruil nayionanenuti ynisepcumem, m. Yoiceopoo, Yrpaina

Y poboTi AOCHIIKEHO TEOPETHUKO-METOMOJOTIYHI Ta MPAKTHYHI 3acald PEeTPOCTICKTUBHOL
eKCIEePTHO-TPOIIOBOI OIIIHKM 3€MENbHHUX AUISHOK. OcoOMuBY yBary 30CepeKeHO Ha aHaisi
HOpPMaTHBHO-TIpaBoBOi 0a3u (3emenbHUN Kojekc VYkKpainu, 3akoH «[Ipo OIIHKY 3eMenby,
Hamionanshi cranmapta Nel 1 Ne2, Meronuka eKCriepTHOI IPOIIOBOi OIIIHKH 3€MEIbHHUX AUISHOK,
MiKkHapoaHi ctanmapta IVS). OOG’ekToM AOCHIKEHHS € 3eMellbHa UIsHKa MIiKHApOIHOTO
aeporiopty «Yxkropoa». Posrisinyro isuko-reorpadiuHe Ta €KOHOMIYHE MOJIOKEHHS MiCTa, a
TaKOXX POJb aepoNopTy Yy COLIATBHO-€KOHOMIYHOMY PO3BUTKY perioHy. Mera moCipKeHHS
MOJISITA€ Y TEOPETUUHOMY OOIPYHTYBaHHI Ta MPAKTUYHOMY 3aCTOCYBAaHHI METO/IIB PETPOCIIEKTUBHOI
OIIHKMA JUIsl BU3HAUEHHS BapTOCTI 3€MENbHOI IISHKH aeporopTy, a TaKOX Y IMOPIBHSIHHI iX
pe3ynbratiB Uit GopMyBaHHS pPEKOMEHJIAIlil MO0 MiABUIICHHS JIOCTOBIPHOCTI CYIOBO-
eKCTIICPTHUX BHCHOBKIB. 3ampOTNIOHOBAHO 3aCTOCYBAaHHS JBOX METOMIB PETPOCIIEKTHBHOI OIIHKH:
MeToay 1HQUIALIAHOI perpecii Ta METOAY BAJIIOTHUX KOJMBaHb. Ha yYMOBHHMX mHpHKIazax
MIPOJICMOHCTPOBAHO AJITOPUTMHU PO3PaXyHKY PHUHKOBOI BapTOCTI JUISHKH CTAaHOM Ha IOIEPEIHI
natu. IloOynoBani miHil TpeHIy MOKaszaiu PI3HUN BIUIMB IHQIAMIHHMX TPOIECIB 1 BaTIOTHUX
KOJIMBAaHb HA KiHIIEB1 pe3yJIbTaTH OI[IHKH.

KarwuoBi cjoBa: 3eMenbHa AiIsHKA, PUHKOBA BapTicTh, iH(JAMIMHA perpecis, BaTIOTHI
KOJINBaHHSI, €KCIIEPTHA TPOIIOBA OIiHKA.
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