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CONFERENCE PROGRAM

10:00-10:30 Participant registration

10:30-10:50 Opening of the conference

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

ORAL PRESENTATIONS SESSION
Session moderators:
Svitlana ADAMENKO, Cand. of Biol. Sci., Head of the Department of Forestry Uman
National University (Uman, Ukraine) (UNU);
Dr. hab. Heorhiy HRYNYK, prof. UL, Branch of UL in Tomaszéw Mazowiecki
(Tomaszéw Mazowiecki, Poland) (Branch of the University of Lodz in Tomaszéw Maz.).

MEMORY PAGES
10:50-11:00

1. Vasyl Bilous: creative activity of an outstanding scientist and teacher
Svitlana ADAMENKO - Uman National University, Uman, Ukraine

Bacuab IBanoBu4 binoyc: TBopya AisyIbHICTH BUIATHOT0 HAYKOBIA TA MeIarora
Csitnana AJIAMEHKO — Vmancekuii HayionaneHuil ynisepcumem, M. Ymano, Yrpaina

1. Current problems of forestry, non-wood forest product, forest measurement,

forest management and economics

11:00-11.15

1. Variation of dendrometric parameters of trees of polish populations of scots pine in
the experimental plot in Rogdw forest experimental station

Rafat WOJTAN, Robert TOMUSIAK — Warsaw University of Life Sciences; Institute of
Forest Sciences, Warsaw, Poland

Zmienno$¢ parametrow dendrometrycznych drzew polskich populacji sosny zwyczajnej na powierzchni

doswiadczalnej w lesnym zakladzie doswiadczalnym W Rogowie

Rafat Woijtan, Robert Tomusiak — Szkofa G/6wna Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska




11.15-11.30

2. Evaluation of the goodness-of-fit of selected theoretical distributions of a continuous
random variable to the structure of tree diameters in pine stands in various ages in central
Poland

Robert TOMUSIAK®, Rafat WOJTAN!, Kajetan OLEDZKI? Jacek SAGAN?, Heorhiy
HRYNYK® - ! Institute of Forest Sciences, Warsaw University of Life Sciences; 2 Forestry Students’
Scientific Association, Warsaw University of Life Sciences; * Institute of Wood Sciences and
Furniture, Warsaw University of Life Sciences; * Department of Forest Sciences, University of Lodz
Branch in Tomaszéw Mazowiecki, Tomaszéw Mazowiecki, Poland

Ocena dopasowania wybranych rozkladéw teoretycznych zmiennej losowej ciaglej do struktury piersnic

drzew w drzewostanach sosnowych w réznym wieku na terenie centralnej Polski

Robert Tomusiak®, Rafat Wojtan®, Kajetan Oledzki?, Jacek Sagan®, Heorhiy Hrynyk® — * Instytut Nauk Lesnych,

Szkofa Giéwna Gospodarstwa Wiejskiego w Warszawie;? Koo Naukowe Lesnikéw, Szkola Gréwna

Gospodarstwa Wiejskiego w Warszawie;® Instytut Nauk Drzewnych i Meblarstwa, Szkola Giéwna

Gospodarstwa Wiejskiego w Warszawie;* Katedra Nauk Lesnych, Filia UZ w Tomaszowie Mazowieckim,

Tomaszéw Mazowiecki, Polska

11.30-11.45
3. Directions of hollow oak breeding in Ukraine
Sergiy KOVAL - Uman National University, Uman, Ukraine

Hanpsimku cenekuii 1y6a 3Bu4aiiHoro B Ykpaini
Cepriit KOBAJIb — Vmancokuii Hayionanenuil yHisepcumem, Ymanw, Yrpaina

11.45-12.00

4. Experience of afforestation of sandy lands of Chyhyrynsky forest

Volodymyr SHLAPAK, Volodymyr SHLAPAK - Uman National University, Uman,
Ukraine, Communal Association «Kyivzelenbud», Kyiv, Ukraine

JocBia 3adicenns nimaHux 3eMeab YUrupmHcbKoro 6opy

Bonogumup HIJTATTAK, Bonogumup HIJTAITAK — Vumancokuii nayionanvuuii ynisepcumem, m. Ymanw,

Ykpaina; Komynanone 06 'eonanns «Kuiszenen6yo», Kuis, Ykpaina

2. Artificial reforestation, afforestation, breeding, seed production, genetics,
biotechnology

12:00-12.15

5. The current state of Quercus petraea stands in artificial forest plantations of the
Steppe Pridniprovia

Vasyl TKACHENKO, Iryna IVANKO - Communal after-school educational institution
"Junior Academy of Sciences for Student Youth" of the Dnipropetrovsk Regional Council®,
Municipal educational institution "Scientific Medikal Lyceum "DNIPRO" Dnipropetrovske
Regional Council™, Dnipro, Ukraine; Oles Honchar Dnipro National University, Dnipro, Ukraine

CyuacHmii cTaH AepeBoctaniB QUercus petraea y mry4ynux Jiconacamkennsx Crenosoro [lpuaninpos's

Bacune TKAYEHKO, Ipuna IBAHBKO — Komynansnuti no3awkineHuil HaguansHul 3akiad «Mana akademis

HAyK YuHiBCbKoi Mono0i» [[Hinponempoécvroi obnachoi paou», Komynanvuuil 3axnad ocsimu «Hayxosuti

meouynuu aiyeu «/[HIIIPO» J[ninponemposcvkoi obnacuoi paou», [uinpo, Yxpaina; /ninposcvkuii
Hayionanvruu ynieepcumem imeni Onecs Ionuapa, /uinpo, Yrpaina

3. Current state and prospects for the development of landscape gardening

12:15-12.30

6. Parks of Poltava region

Roman FEDKO - Research Station of Medicinal Plants of the Institute of Agricultural
Sciences of the Academy of Sciences of Ukraine, Poltava region, Ukraine

Mapkoi Hacamxenus: [loaTaBumumn
Poman ®enpko — Jlocriona cmanyis nikapcokux pocaun IAIT HAAH Yxpainu, [lonmasceka o01., Ykpaina




4. Complete biological research

12:30-12.45

7. Selected physical parameters of birch sap depending on the forest site type

MSc. eng. Szczepan KOPEC — Departament of Forest Utilization, Institute of Forest
Sciences, Warsaw University of Life Sciences, Warsaw, Poland

Wybrane whasciwosci fizyczne soku brzozowego w zaleznosci od typu siedliskowego lasu

Mgr inz. Szczepan KOPEC — Katedra Uzytkowania Lasu, Instytut Nauk Lesnych, Szkota Giéwna

Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska

5. Environmental ecology and nature conservation

12:45-13.00
8. Protection of trees and shrubs outside forests in accordance with polish law
Agnieszka JAWOROWICZ-RUDOLF - University of Lodz, Faculty of Law and

Administration, Lodz, Poland
Ochrona drzew i krzewo6w poza lasami w $wietle prawa polskiego
Agnieszka JAWOROWICZ-RUDOLF - Universytet £0dzki, WydziaZ Prawa i Administracji, £0dZ, Polska

13:00-13.15 Break

POSTER SESSION
Session moderators:
Svitlana ADAMENKO, Cand. of Biol. Sci., Head of the Department of Forestry Uman
National University (Uman, Ukraine) (UNU);
Dr. hab. Heorhiy HRYNYK, prof. UL, Branch of UL in Tomaszéw Mazowiecki
(Tomaszéw Mazowiecki, Poland) (Branch of the University of Lodz in Tomaszéw Maz.).

1. Current problems of forestry, non-wood forest product, forest measurement,
forest management and economics
13:15-13.20
9. The impact of light on functional traits of tree seedlings
Olena BLINKOVA'? — !Institute of Dendrology, Polish Academy of Sciences, Kérnik,

Poland, *Taras Shevchenko Lugansk National University, Poltava, Ukraine
Wplyw swiatla na funkcjonalne cechy siewek drzew
Olena Blinkova'? - 'Institute of Dendrology, Polish Academy of Sciences, Kérnik, Poland, Taras Shevchenko
Lugansk National University, Poltava, Ukraine

13.20-13.25

10. The role of Quercus robur in the formation of protective forest plantations in the
agro landscape of the Forest-Steppe in Ukraine

Svitlana KURKA — Uman National University, Uman, Ukraine

Ponw Quercus robur y gpopmysanni saxucnux nicosux nacaoxyicensv azporanowmagpmy Jlicocmeny Ykpainu
Ceitnana KYPKA — Vuanceruil nayionanvruil yuisepcumem, Ymanw, Yxpaina

13.25-13.30
11. Quercus macranthera x Quercus alba 'Dub Komarova' in the herbarium (UM)
Tetiana MAMCHUR - Uman National University, Uman, Ukraine

Quercus macranthera x Quercus. alba ‘Dub Komarova’ B repéapii (UM)
Tersna MAMYYP — Vuancokuii nayionanvuuii ynigepcumem, Ymano, Yepaina

13.30-13.35




12. Plants of grass-shrub layer in fresh woods of “Karmelyukove Podillia” National nature park
Nina SHPAK - “Karmelyukove Podillia” National Nature Park, Chechelnyk, Ukraine

Pochunu mpag’ano-4azapuukoeo Apycy 6 ceiycux 0ifpoeax HAWIOHAILHOZO0 NPUPOOHOZ0 NAPKY
«Kapmenrokoee Ilodinna»
Hina lllnak — HayionaneHuil npupoonuti napx «Kapmentokose Iloodinna», Yeuenvrnux, Yrpaina

2. Artificial reforestation, afforestation, breeding, seed production, genetics,
biotechnology

13:35-13.40
13. Peculiarities of generative processes in prickly spruce (Picea pungens Engelm.)
Andrii BADENKO - Uman National University, Uman, Ukraine

Oco6auBoCTi reHepaTUBHUX NporeciB y suimHU Koto4voi (Picea pungens Engelm.)
Annpit BAJIEHKO — Vmancokuii Hayionanvhutl ynieepcumem, Ymano, Yepaina

13:40-13.45
14. Decorative forms of common ash
Oleksandr BAYURA — Uman National University, Uman, Ukraine

JexopaTuBHi (hopmMHu siceHa 3BUYAHHOTO
Ousexcanap BAIOPA — Vuancoxui nayionanenuii ynieepcumem, Ymanw, Yxpaina

13:45-13.50

15. Optimization of rooting conditions of stem cuttings of canadian spruce (Picea
glauca Conica) as a key factor in successful vegetative reproduction

Yaroslav DUBOVYI — Uman National University, Uman, Ukraine

OnTuMmizalissi yMoB BKOpiHeHHsI CTeOJIOBUX JKMBIIB sutMHM KaHaachbkoi (Picea glauca Conica) sk

KJII04Y0BHii (paKTOP yCHiIHOr0 BEreTaTHBHOTO PO3MHOKEHHSI
SApocnas JYBOBUU — Vmancoxuii nayionansnuti ynieepcumem, Ymans, Yxpaina

13:50-13.55

16. Age-based changes in the english oak genetic reserve in the Poltava region

Svitlana LOS ", Larisa TERESHCHENKO !, Valeria GRYGORYEVA ? — 'Ukrainian
Research Institute of Forestry and Firesty Melioration named after G. M. Vysotsky, Kharkiv,
Ukraine; 2 SE "Kharkiv Forest Research Station", Kharkiv, Ukraine;

BikoBi 3MiHN B reHeTHYHOMY pe3epBarti 1y0a 3Bu4aiinoro Ha IloaraBmmHi

Ceitiana JIOCh ', Jlapuca TEPEILEHKO™, Bikropiss TPUTOPBEBA ? — *Vipaincvkuii naykoso-0ocnionui

iHcmumym nicogozo 2ocnodapcmea ma azpoxicomeniopayii im. I. M. Bucoywvkoeo, Xapxis, YVkpaiua; 2

«Xapkiecvbka nicosa HAyKo8o-00Caiona cmanyia», Xapkie, Ykpaina

3. Current state and prospects for the development of landscape gardening

13:55-14.00

17. Analysis of dendroflora of the tobacco research station of the National Scientific
Center "from the NAAS" of Ukraine

Bohdan GOLUB — Uman National University, Uman, Ukraine

AmnaJi3z nenapodaopu nociaignoi cranuii TiorionaunTea HHII "'is HAAH" Ykpainu

bornan 'OJIYD — Vmancovruii nayionanonuii ynisepcumem, Ymauns, Yrpaina

14:00-14.05

18. Microclimatic features of 20th-century park plantations in the Central Dnipro
Upland Region and their impact on environmental comfort

Anastasia KODZHEBASH — Uman National University, Uman, Ukraine

MikpokiiMaTH4YHI 0CO0JHMBOCTI NMApKOBHX HacajkeHb XX crodiTrsi IleHTpaaIbHONPHIHINPOBCHKOL
BHCOYHMHHOI 00/1aCTi Ta iXHiil BIULIUB Ha KOM(OPTHICTE cepenoBHIa
Amnacracis KOJUKEBAI — Vuancokuil nayionanvhutl yHigepcumem, Ymans, Ykpaina




14:05-14.10
19. The condition of the plantings of the ""Children’s" park in Uman, Cherkasy region
Iryna PUSHKA - Uman National University, Uman, Ukraine

CraH HacaJKeHb napky «Autsauuii» M. Ymanp Yepkacbkoi odaacti
Ipuna [TYIIKA — Vuancexuii nayionansuutl yuigepcumem, Ymanw, Yxpaina

5. Environmental ecology and nature conservation

14:10-14.15
20. The impact of armed conflicts on biodiversity
Natalia VYSOTSKAY A — Estonian University of Life Sciences, Tartu, Estonia

Bnuius 30poiiHuX KoHGUIIKTIB Ha GiopisHOMAHITTS
Harans BUCOIIBKA — Ecmoncwruii yuieepcumem npupoornuuux nayk, Tapmy, Ecmonis

14:15-14.20

21. Success of introduction Thuja plicata Donn ex D. Don in Right-bank to Forest-
Steppe of Ukraine

Iryna IVASHCHENKO - Uman National University, Uman, Ukraine

Yenimmnicts inTponykuii Thuja plicata Donn ex D. Don y IIpasodepe:xuomy Jlicoctemy Ykpainu
Ipuna IBAIIIEHKO — Vuancoxuil Hayionanvuuti yHieepcumem, Ymauns, Yrpaina

14:20-14.25

22. Measures to prevent the penetration of invasive plants in the territory of Cherkasy
region

Valentina MAMCHUR - Uman National University, Uman, Ukraine

3axoau 3ano0iraHHs NPOHNKHEHHSA iHBa3iliHUX poc/inH Ha TepuTopii Yepkacbkoi 0dJ1acTi
Banentnna MAMYYP — Vuancekuii nayionansuuii yuigepcumem, Ymans, Yxpaina

14:25-14.30

23. Synanthropic vegetation of the Central Dnieper Highland Region: floristic
composition, ecological features and ways of distribution

Vitalii CHERNYSH — Uman National University, Uman, Ukraine

CunantponHa pocianHHicTs IlenTpansHo-IIpnaHinpoBcbKkoi BHCOYMHHOI oO0sacTi: (JIOPHCTHYHHUIT
CKJIAJ, €KOJIOTiYHi 0CO0TMBOCTI Ta NUISIXH MOIIMPEHHS

Biramiit YEPHUWII — Vmancokuil nayionaneruil ynisepcumem, Ymanw, Yrpaina

6. Prospects of propagation of ornamental and fruit plants

14:30-14.35
24. Prospects of the use and propagation of representatives of the genus Ulmus L.
Svitlana MASLOVATA, Stanislav MONKE - Uman National University, Uman, Ukraine

IMepcneKTUBH BUKOPHUCTAHHS TAa PO3MHOKEHHS npeacTaBHukiB poxy Ulmus L.
Ceitnana MACJIOBATA, CranicnaB MOHKE — Vuancokuii nayionanshuii ynieepcumem, Ymanw, Yrpaina

14:35-14.40
25. Innovative methods of cultivation of Quercus robur
Kyrylo SOSNYTSKYI — Uman National University, Uman, Ukraine

InHoBaNiiiHi MeTOIM BMPOLIYBAaHHS 1y0a 3BHYAITHOrO
Kupuno COCHUIIBKNU — Vuancokuii nayionanvhutl yHigepcumem, Ymano, Yxpaina

14:40-14:50 Discussion
14:50 Finishing of the Conference
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MEMORY PAGES

VASYL BILOUS: CREATIVE ACTIVITY OF AN OUTSTANDING

SCIENTIST AND TEACHER

Svitlana ADAMENKO
Uman National University, Uman

The results of the scientific achievements of Professor Vasyl Bilous were highlighted. The directions of his
scientific interests, the breadth of his views and the depth of his responsibility for the work he was entrusted with are
revealed. Bilous V.I. carried out scientific work on the selection of common oak under the guidance of Professor S.S.
Pyatnitsky. He took an active part in the creation of a wide network of breeding stations in Ukraine, developed a
number of valuable forms and varieties of oak adapted to the arid conditions of the Steppe. Over a 20-year period, V.I.
Bilous conducted a breeding inventory of oak forests on the Right Bank of Ukraine, personally selected about 500 plus
trees, developed a new method of grafting oak and other forest hardwoods, developed a technology for creating clonal
oak seed plantations and established the first seed forests in the former Soviet Union at the Vinnytsia Forestry State
Enterprise. Later, with the support of forestry enterprises, he created regional oak plantation complexes in Vinnytsia,
Cherkasy, Ternopil, Khmelnytsky, Chernivtsi and other regions covering an area of about 400 hectares. At the same
time, he discovered a zone of intensive hybridisation between common and rock oak in the oak forests of Ukraine,
studied hybrid populations, selected plus hybrid oak trees, established the first grafted plantations for producing hybrid
acorns and, on this basis, registered a variety called Bilous oak. The result of V.I. Bilous's breeding work is 10
copyright certificates for plant varieties, including Kryzhopilskyi oak, Bilous oak, and Podilskyi beech. For almost 70
years of scientific and pedagogical work, Vasyl lvanovych was characterised by a deep understanding of the essence of
scientific research on breeding processes, an exceptional ability to creatively comprehend the fundamental
achievements and latest trends in domestic and world breeding thought, and a keen sense of the most pressing problems
of human existence, science and education. V.l. Bilous's scientific works on forest crops breeding, forestry and
landscape art are still of interest today. He is the author (co-author) of more than 250 printed works, including 230
scientific works, 15 popular science works, and 5 educational and methodological works, which are known both in
Ukraine and far beyond its borders. Bilous Vasyl Ivanovych was a full member of the Forestry Academy of Sciences of
Ukraine and the Academy of Sciences of Higher Education of Ukraine, Doctor of Agricultural Sciences, Professor of
the Department of Forestry at the Uman National University of Horticulture, and was awarded the title of Honoured
Worker of Science and Technology of Ukraine. He was awarded numerous decorations, including the Order of Glory,
I1 class, two Orders of the Great Patriotic War, the Order for Courage, two medals for bravery, and 17 commemorative
medals. He was a prominent and widely known Ukrainian scientist in forest breeding, forest crops and landscape
gardening.

Keywords: breeding, oak, scientific works, grafting, variety

BACHJIb IBAHOBHY BIJIOYC: TBOPYA AIAJIBHICTb BUJATHOI'O

HAYKOBLSA TA IIEJAT'OT'A
Ceitnana AJIAMEHKO

Ymancoxui nayionanenuii ynieepcumem, m. Ymano

BucBitieHo mificyMKn HaykoBuX 3100yTKiB mpodecopa Bacuns IBanoBuua Binoyca. Po3kputo HampsMku
HAYKOBHX IHTEpECiB, MIMPOTY HOro MHOMJLSIAIB 1 TIHOMHY BIAMOBIANBHOCTI 3a JopydeHy cmpaBy. bimoyc B.I.
3IiHCHIOBaB HAYKOBY pOOOTY 31 cesekuii ay0a 3BuuaitHoro min kepiBauuTBoM npodecopa C.C. IT’srauibkoro. bpas
aKTHBHY y4YacTh y CTBOPEHHI IIMUPOKOI MEpeki CeJeKUiHMX IyHKTIB B YKpaiHi, BHBIB HHU3Ky ILIHHUX (opMm i
pi3HOBUIB y0a, MPUCTOCOBaHUX N0 mocyunuuBux ymoB Cremy. 3a 20-piunumii nepiox B.1. binoyc mpoBiB cenekuiitny
iHBeHTapu3ailito ai0pos [IpaBoOepexoks Ykpainu, BifiOpaB ocoducTo 6sn3bpko 500 mIrocoBuX epeB, pO3pOOHB HOBHIA
METO/] IETUICHHs 1y0a Ta 1HIIMX JIICOBUX JIMCTSHHUX TOPij, PO3pOOHB TEXHOJIOTiI0 CTBOPEHHS KJIIOHOBUX JIICOHACIHHMX
TulaHTanii ayoa i 3akiaB y JI1 «BiHHHMIBKE JicOBE TOCIONapcTBO» mepiri B KoiaumHboMy Coro3i HaciHHI Jlicocaau.
[Ti3Hime, 3a MIATPUMKH JIICTOCHIB CTBOPUB O0JIaCHI JIICOHACIHHI KOMIUIEKCH Iy0a 3BHYaiiHOro y BiHHMIBKIH,
Yepkacekiif, TepHominmbebkill, XMmenpHUIBKIH, YepHiBeUbKil Ta iHmMX oOmactsax Ha mwiomi Oxm3pko 400 ra.
OpHOYacHO BiH BiAKpHMB y 1i0poBax YKpaiHM 30HY IHTEHCHBHOI riOpuam3aiii Mik 1yOOM 3BHYaiHHM Ta CKEIbHUM,
BHBYMB TiOpUIHI TOMyJAIii, BigiOpaB IDIFOCOBI TiOpwaHI nepeBa ny0a, 3aKiaB MepIn MICIUICHI IUTAHTAINT IS
OTpUMaHHS TIOPHIHMX J>KONYHNIB 1 HAa OCHOBI IIbOIO 3apeecTpyBaB copT Iia Ha3zBowo 1y0 binmoyca. PesymbraTtom
cenexuiHoi podoru B.I. binoyca € 10 aBTOpchKUX CBIIOITB HAa COPTH POCIINH, cepen Kux nyo Kprkoninscbkuid, 1y0
binoyca, Oyk Iloxminbchkuii. Bacumio IBanoBnay Brponmosk Maibke 70 pokiB HaykoBo-memarorigHoi potoru Oyio
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NpUTaMaHHE TJINOOKE PO3YMIHHA CYTI HAayKOBHX JIOCHI/DKEHb CENEKIIHHWX IPOIECiB, BHHATKOBE YMIHHS TBOPYO
OCMUCITIOBATH (pyHIAMEHTANBHI 3400YTKH Ta HOBITHI TEHACHII BITYM3HSIHOI 1 CBITOBOI CENEKIIHHOI TyMKH, TOCTpE
BIYIYTTS HAaHaKTyalbHIMIAX MPOOIeM JIFOJICBKOro OyTTs, Hayku i ocBiTH. HaykoBi mpari 3i CeNeKIIii JiCOBHUX KYIbTYp,
JICIBHMIITBA Ta CaJ0BO-TIApKOBOro MucTenTa B.1. Bimoyca BUKITHKAIOTH IiKaBicTh 10 chOTOHI. Bin aBTOp (CmiBaBTOp)
noHa 250 npyKoBaHMX Tpailb, y TOMY 4ucii HaykoBux — 230, HAyKOBO-TIONYAsipHUX — 15, HABYATbHO-METOANIHUX —
5, AKi BimoMi sIK B YKpaiHi, Tak i ganeko 3a ii mexxamu. bimoyc Bacune [BanoBu4 OyB milicanm wineroMm JliciBHUUOL
akazeMmii Hayk YkpaiHu Ta Axaaemil HayK BHIIOl INKOJM YKpaiHH, JOKTOPOM CilIBCHKOTOCHOAAPChKUX HAayK,
npodecopoM Kadeapu JIiCOBOro TOCHOAAPCTBA Y MAHCHKOTO HAI[IOHAIBLHOTO YHIBEPCUTETY Ca/IiBHHUIITBA, MaB 3BaHHS
«3acayXeHunii Aisd HayKu 1 TeXHiku YKpainu». ByB HaropomkeHuii YncIeHHIMHE Bi3HaKaMH, cepel akux opaeH Ciaasu
Il cr., nBa opnenn Benmkoi BirtumsnsHol BiiiHHM, opaeH «3a MyXHICTb», JBI Menanm «3a Binsary», 17 roBinedHHX
Menaneil. BiH OyB BUIaTHUM Ta JOCHTB IIUPOKO BiJIOMUM YKPATHCHKMM BYEHHM 3 JIICOBOT CENEKIIil, JIICOBUX KYJIBTYp Ta
CaIoBO-TIAPKOBOI'0 TOCIIOIAPCTRA.
Kitro4oRi cimoBa: ceinekiiis, 1y0, HayKOBI Mpalli, HIEIUICHHS, COPT
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ORAL PRESENTATIONS SESSION

VARIATION OF DENDROMETRIC PARAMETERS OF TREES OF POLISH
POPULATIONS OF SCOTS PINE IN THE EXPERIMENTAL PLOT IN

ROGOW FOREST EXPERIMENTAL STATION
Rafat WOJTAN, Robert TOMUSIAK
Warsaw University of Life Sciences - SGGW; Institute of Forest Sciences, Warsaw, Poland

Abstract: The Scots pine (Pinus sylvestris L.) is a coniferous tree species with a wide geographic range,
covering Europe and Asia. In Poland, it is the primary forest-forming species, occupying about 61% of the forest stands.
Such a large share of this tree species is due to the country's predominance of coniferous forest habitats. Due to the wide
distribution of Scots pine, numerous local ecotypes have been developed, differing in growth characteristics, wood
quality and morphological properties. Research into these differences is being conducted through provenance
experiments. One such experiment was established in the spring of 1966 at the Rogdw Experimental Forestry Station
(Lipce Reymontowskie Forest Range). It included trees representing 16 provenances of Scots pine from different
regions of Poland, which grow in the conditions of Central Poland. This study analyzes the variation of selected
dendrometric parameters of trees from this experiment. In 2016 and 2018, as part of thinning, 238 trees representing all
the studied provenances were cut down and measured using the sectional method. Based on the collected data, a set of
dendrometric features, such as breast height diameter (dbh), tree height, crown length, volume, form factor and other
parameters, were determined. The analysis results indicate significant differences between the provenances for most
studied features. The exceptions were the g, (di./dbh) and the parameter describing tree shape, for which the differences
were not statistically significant. Due to the number of analysed features, principal component analysis (PCA) was
performed. The first two components explained more than 2/3 of the variability of the data. The first component
correlated with features describing the dimensions of trees (breast height diameter, tree length, volume, etc.) and the
second one with tree crown parameters (base crown height, crown length, relative crown length). These components
were used to conduct a hierarchical cluster analysis, which allowed us to distinguish three groups of provenances. The
"Nowy Targ" provenance stood out here, constituting a separate cluster.

Keywords: Provenance studies, Pinus sylvestris L., tree measurements, cluster analysis, sectional
measurements.

ZMIENNOSC PARAMETROW DENDROMETRYCZNYCH DRZEW
POLSKICH POPULACJI SOSNY ZWYCZAJNEJ NA POWIERZCHNI
DOSWIADCZALNEJ W LESNYM ZAKELADZIE DOSWIADCZALNYM

W ROGOWIE

Rafat WOJTAN, Robert TOMUSIAK
Szkota G#6wna Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska

Streszczenie: Sosna zwyczajna (Pinus sylvestris L.) jest gatunkiem drzewa iglastego o szerokim zasiegu
geograficznym, obejmujacym Europe i Azje. W Polsce stanowi podstawowy gatunek lasotwérczy, zajmujac okoto 61%
powierzchni drzewostanéw. Dominacja tego gatunku wynika z przewagi siedlisk borowych na terenie kraju. Ze
wzgledu na szerokie rozprzestrzenienie sosny zwyczajnej powstaty liczne lokalne ekotypy réznigce si¢ cechami
wzrostowymi, jakoscig techniczng drewna oraz wiasciwosciami morfologicznymi. Badania nad tymi réznicami
prowadzone sg w ramach doswiadczen proweniencyjnych. Jedno z takich doswiadczen zatozono wiosng 1966 roku w
Lesnym Zaktadzie Doswiadczalnym Rogow (Lesnictwo Lipce Reymontowskie). Objeto nim drzewa reprezentujace 16
proweniencji sosny zwyczajnej pochodzacych z réznych regionéw Polski, ktére rosna w warunkach Polski Srodkowej.
W niniejszej pracy przeanalizowano zréznicowanie wybranych parametréw dendrometrycznych drzew pochodzacych z
tego doswiadczenia. W latach 2016 i 2018, w ramach trzebiezy, scieto i zmierzono metoda sekcyjna 238 drzew
reprezentujacych wszystkie badane proweniencje. Na podstawie zgromadzonych danych okreslono zestaw cech
dendrometrycznych, takich jak piersnica (dbh), wysokos¢ drzewa, dtugos¢ korony, migzszosé, liczba ksztattu oraz inne
parametry. Wyniki analizy wskazuja na istotne réznice miedzy proweniencjami w przypadku wiekszosci badanych
cech. Wyjatek stanowity cechy takie jak iloraz g, (di/dbh) oraz wyktadnik ksztattu, dla ktérych rdéznice nie byty
statystycznie istotne. Z uwagi na liczbe analizowanych cech przeprowadzono analizg gtéwnych sktadowych (PCA).
Dwie pierwsze sktadowe wyjasniaty ponad 2/3 zmiennosci ukladu. Pierwsza z ich byta skorelowana z cechami
opisujacymi wymiary drzew (dbh, h, V itp.) a druga z parametrami korony drzewa (wysokos¢ osadzenia korony,
dtugos¢ korony, wzgledna diugos¢ korony). Sktadowe te postuzyty do przeprowadzenia hierarchicznej analizy skupien,
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ktére pozwolito wyr6zni¢ trzy grupy pochodzen. Wyrdzniata sie tu proweniencja ,,Nowy Targ”, ktora stanowita
odrebny klaster.

Stowa kluczowe: Badania proweniencyjne, Pinus sylvestris L., pomiar drzew, analiza skupien, pomiar
sekcyjny.

EVALUATION OF THE GOODNESS-OF-FIT OF SELECTED
THEORETICAL DISTRIBUTIONS OF A CONTINUOUS RANDOM
VARIABLE TO THE STRUCTURE OF TREE DIAMETERS IN PINE

STANDS IN VARIOUS AGES IN CENTRAL POLAND

Robert TOMUSIAK®, Rafat WOJTAN?, Kajetan OLEDZKI?, Jacek SAGAN?, Heorhiy HRYNYK*
!nstitute of Forest Sciences, Warsaw University of Life Sciences
2 Forestry Students’ Scientific Association, Warsaw University of Life Sciences
® Institute of Wood Sciences and Furniture, Warsaw University of Life Sciences
* Department of Forest Sciences, University of Lodz Branch in Tomaszéw Mazowiecki

The Scots pine (Pinus sylvestris L.) is the main forest-forming species in Poland, occupying nearly two-thirds
of the country's forest area. It is characterized by a very wide spectrum of occurrence: from dry and sandy habitats
through fertile forest habitats to swamp forests. Pine wood is used in all branches of the timber industry. For a species
of such importance in forest management, it is essential to develop models of tree structure in a stand. The use of
models is useful both in theory and in forestry practice, facilitating the determination of many tree and stand
characteristics, the planning of silvicultural treatments and the implementation of multifunctional forest management.
An important component of such models is the structure of the tree diameters at breast height. Fitting distributions to
empirical data is a task often used in statistics and involves choosing a probability distribution that models a random
variable, and finding parameter estimates for that distribution. In this study, the distributions fitting was related to
forestry and concerned tree diameters. The purpose of this study is to evaluate the goodness-of-fit of selected theoretical
distributions of a continuous random variable to empirical distributions of tree diameters at breast height in pine stands
varying in age. The material for the study was collected in the Smardzewice Forest District located in central Poland.
Six circular sample plots covering measurements of a minimum of 100 trees were established. Chronosequences of
breast height diameter distributions were created for stands from age class | (1-20 years) to age class VI (101-120
years), on a typical for Scots pine habitat type of forest, which is fresh coniferous forest. Tree diameter distributions at
each stand were characterized using measures of descriptive statistics, and then theoretical distributions were fitted to
them using the fitdistrplus package in the R environment. The following theoretical distributions were included in the
analysis: normal, lognormal, gamma, Weibull, Weibull 3p, exponential, logistic, beta. The parameters of the fitted
distributions were obtained using the maximum likelihood method. The concordance of the theoretical distributions
with the empirical distribution was compared using the one-sample Kolomogrov-Smirnov test at a significance level of
0.05. The values of the Kolomogrov-Smirnov D statistic allowed comparison and selection of the distribution that best
approximates the structure of tree breast height diameters in pine stands in each of the analyzed age classes.

Keywords: empirical distribution, probability distribution fitting, DBH distribution, maximum likelihood,
Pinus sylvestris

OCENA DOPASOWANIA WYBRANYCH ROZKELADOW
TEORETYCZNYCH ZMIENNEJ LOSOWEJ CIAGLEJ
DO STRUKTURY PIERSNIC DRZEW W DRZEWOSTANACH

SOSNOWYCH W ROZNYM WIEKU NA TERENIE CENTRALNEJ POLSKI

Robert TOMUSIAK®, Rafat WOJTAN?, Kajetan OLEDZKI?, Jacek SAGAN?®, Heorhiy HRYNYK*
! Instytut Nauk Lesnych, Szko/a G/éwna Gospodarstwa Wiejskiego w Warszawie
2 Kolo Naukowe Lesnikow, Szkofa Glowna Gospodarstwa Wiejskiego w Warszawie
¥ Instytut Nauk Drzewnych i Meblarstwa, Szkofa G/6wna Gospodarstwa Wiejskiego w Warszawie
*Katedra Nauk Lesnych, Uniwersytet £6dzki Filia w Tomaszowie Mazowieckim

Sosna zwyczajna (Pinus sylvestris L.) jest gtéwnym gatunkiem lasotwérczym w Polsce, zajmujacym blisko
dwie trzecie powierzchni lesnej kraju. Charakteryzuje si¢ bardzo szerokim spektrum wystepowania: od siedlisk suchych
i piaszczystych, poprzez siedliska lasow zyznych, az po lasy bagienne. Drewno sosnowe jest wykorzystywane we
wszystkich gateziach przemystu drzewnego. Dla gatunku o tak duzym znaczeniu w gospodarce lesnej istotne jest
opracowanie modeli struktury drzew w drzewostanie. Stosowanie takich modeli jest przydatne zaréwno w teorii, jak
i w praktyce lesnej, utatwiajac okreslanie wielu cech drzew i drzewostandw, planowanie zabiegéw hodowlanych, jak
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i realizacje wielofunkcyjnej gospodarki lesnej. Waznym skiadnikiem takich modeli jest struktura piersnic drzew.
Dopasowanie rozktadéw do danych empirycznych jest zadaniem czesto stosowanym w statystyce i obejmuje wybor
rozktadu prawdopodobienstwa, ktéry modeluje zmienng losowa, a nastepnie znalezienie oszacowan parametréw tego
rozktadu. W niniejszej pracy dopasowanie rozktadéw odniesiono do lesnictwa i dotyczyto ono grubosci drzew. Celem
badan jest ocena dopasowania wybranych rozkladéw teoretycznych zmiennej losowej ciaglej do rozktaddw
empirycznych piersnic drzew w drzewostanach sosnowych w réznym wieku. Materiat do badan zebrano w
Nadlesnictwie Smardzewice, zlokalizowanym w centralnej Polsce. Zatozono szes¢ kotowych powierzchni prébnych
obejmujacych pomiary piersnic minimum 100 drzew. Zbudowano chronosekwencje rozkladéw piersnic dla
drzewostanéw od | klasy wieku (1-20 lat) do VI klasy wieku (101-120 lat), na typowym dla sosny zwyczajnej typie
siedliskowym lasu, jakim jest bor swiezy. Rozktady piersnic drzew w kazdym drzewostanie scharakteryzowano za
pomoca miar statystyki opisowej, a nastepnie dopasowano do nich rozklady teoretyczne za pomoca pakietu fitdistrplus
w $rodowisku R. W analizie uwzgledniono nastgpujace rozktady teoretyczne: normalny, logarytmiczno-normainy,
gamma, Weibulla, Weibulla 3p, wyktadniczy, logistyczny, beta. Parametry dopasowanych rozktadéw estymowano za
pomocg metody najwiekszej wiarygodnosci. Zgodnosé rozktadow teoretycznych z rozktadem empirycznym oceniono
za pomocg testu Kotomogrowa-Smirnowa dla jednej proby (test zgodnosci A Kotmogorowa) przy poziomie istotnosci
0,05. Wartosdci statystyki D Kotomogrowa-Smirnowa pozwolity na poréwnanie i wybdr rozkiadu najlepiej
aproksymujacego strukture srednic piersnic drzew w drzewostanach sosnowych w kazdej z analizowanych klas wieku.

Stowa kluczowe: rozktad empiryczny, dopasowanie rozktadéw prawdopodobienstwa, rozktad piersnic drzew,
metoda najwigkszej wiarygodnosci, Pinus sylvestris

DIRECTIONS OF HOLLOW OAK BREEDING IN UKRAINE

Sergiy KOVAL
Uman National University, Uman

Improvement of technological measures for the reproduction and formation of highly productive and
biologically resistant forest stands in Ukraine occurs mainly in two main directions. The first is based on the
improvement and intensification of agrotechnical and silvicultural measures for forest reproduction, the use of planting
material with a closed root system and obtained by the tissue culture method. The second is based on the creation of
stands from seeds and planting material with increased genetic properties obtained on a genetic and selection basis, as
well as on the development of technologies for the formation of forest stands from such material and seeds. Modern
selection of forest trees is one of the main methods of increasing the productivity of our forests. The task of forest
selection is to stop the further uncontrolled use of forest seeds of unknown origin. Selection direction Professor S.S.
Pyatnytskyi used to introduce positive forest seed production in Ukraine. Forest selection also involves the development
of new highly productive varieties of the main forest tree species for specific forest vegetation conditions in which they
can provide greater productivity. As of 01.01.2013, there were 56 AMP sites, where 1665 clones of 7 species are
represented, the total area of the KNP was 1007.6 hectares, RP - 187.8 hectares. Often the efficiency of forest seed
plantations is not high. The main reason is non-compliance with the care technology. Untimely crowning and removal
of rows when closing the crowns lead to cluttering of plantations, insufficient lighting, a decrease in the area of
nutrition, and, as a result, to a decrease in the intensity of reproduction. Among other problems of the KNP, the
incompatibility of the scion and rootstock should be mentioned, as well as significant damage caused to the crop by
insects and pathogens. In addition, the existing number of forest seed plantations is not sufficient to provide silvicultural
production with seeds. To ensure forestry production with acorns with increased genetic properties in the Right-Bank
Forest-Steppe zone of Ukraine, under the leadership of Professor V.l. Bilous, from 1962 to 1982, plus trees, plus
plantings, genetic reserves and permanent forest seed plots were selected, archival-mother plantations, related and
clonal seed plantations of common oak (Quercus robur L.) were created, and test crops were planted. Later, he created
regional forest seed complexes of oak plantations in Cherkasy, Vinnytsia, Khmelnytsia, Ternopil, Chernivtsi regions on
an area of 400 hectares. According to V.l. Bilous, the flowering and fruiting stage is fully preserved in clonal
plantations for the first 5-7 years. Then, the grafts are restored to a constant periodicity of flowering and fruiting, which
was not expected at the beginning of the research. It turned out that the existing theory and foreign practice of
preserving the fruiting stage of grafted trees in our conditions did not justify itself. Thus, the initial idea and foreign
experience of oak forest seed production turned out to be insufficient for its introduction into production.

Keywords: reproduction of forest plantations, positive forest seed production, related and clonal seed
plantations.
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HAIIPSIMKH CEJIEKIII TYBA 3BUMAHMHOT O B YKPAIHI
Cepriit KOBAJIb

Ymancokui nayionanenui ynisepcumem, Ymano

VYOoCKOHANEHHS TEXHOJOTIYHMX 3aXOMiB 3 BIATBOpPEHHS 1 (QOpPMYBaHHA BUCOKONPOMYKTUBHUX 1
010JIOTIYHOCTIMKMX JIICOBHX HAca/UKeHb B YKpaiHi BimOyBaeThCS IMEpeBaKHO 3a JBOMAa OCHOBHHMH HAIPSMKaMHU.
[epiuii IpyHTY€ETHCS HA YIOCKOHAICHHI Ta iHTEHCH(]IKALIT arpOTeXHIYHHX 1 JIICIBHUYMX 3aXO[iB 3 BIJATBOPEHHS JicCy,
BUKOPHCTaHHI Ca/IMBHOTO MaTepiany 3 3aKPUTOK KOPEHEBOIO CUCTEMOIO Ta OJEPKAHOTO METOIOM KYJIbTYpH TKaHHH.
Jpyruii Ga3yeTbcsi Ha CTBOPEHHI HacaJDKEHb 13 HACIHHS Ta CaJMBHOIO Marepiajy 3 IMiIBUIICHUMHU TeHETHYHUMH
BJIACTHBOCTSIMHA OTPUMAHOTO Ha TeHETHKO-CEJNIEKI[IMHII OCHOBi, a TaKOX Ha PO3POOJIEHHI TEXHOJOTiH (OopMyBaHHS
JIICOBUX Haca/pKEHb 3 TAKOr'0 MaTepiany Ta HaciHHg.CydacHa CEJICKIIis JIiICOBHX JCpPEB — I OAWH 3 FOJIOBHUX METOIIB
i ABMIIICHHS TPOMYKTHBHOCTI HAIKX JIICIB. 3aBIaHHS JIICOBOI CENEKIIi MOJSra€ B TOMY, 00 MPUIUHUTH ITOJAIBIIC
OC3KOHTPOJbHE BUKOPUCTAHHS JIICOBOTO HACIHHA HEBiJoMoro moxoipkeHHs. Cenekmiduuii Hampsm mpodecop C.C.
I’ ATHUIBKMIf BUKOPUCTAB JJIsl BIPOBAHKEHHS TIFOCOBOTO JIICOBOTO HACIHHMIITBA B YKpaiHi. JIicoBa CENEKIlisl TaKOXK
nepeadavae BHUBEACHHS HOBHUX BHCOKONPOIYKTHBHHUX COPTIB OCHOBHHX BHJIB JIICOBUX JEPEB ISl KOHKPETHHX
JIICOPOCIIMHHMX YMOB, Y SIKUX BOHH MOXYThb AaBaTH Oiibnry nponykruBHicTh. CtaHoMm Ha 01.01.2013 p. HamiuyBanocs
56 minsaok AMII, me npencrasiieHo 1665 kinowiB 7 BuiB, 3aranpHa mioma KHIT cranosuna 1007,6 ra, PIT — 187,8 ra.
YacTo e(peKTHBHICTh JTiCOHACIHHUX IUIAHTAIlId HEe € BUCOKOIW. OCHOBHOIO MPUYMHOK € HEJOTPHUMAHHS TEXHOJOTIT
norssiaiB. HecBoeuacHe KpOHYBaHHS Ta BUIAIECHHS PAIB MPU 3MUKAHHI KPOH MPU3BOIATH [0 3aXapalleHHs TUIaHTAIliH,
HETOCTATHBOTO OCBITIICHHS, 3MCHIIICHHS TUIOIII JKUBJICHHS, 1, K HACIIJIOK, — JIO 3HIKEHHS IHTEHCHBHOCTI PETIPOYKILii.
Cepen iammx mpobiaem KHII cimig Ha3BaTH HECYMICHICTH IIEMH M IMiIIIENH, a TAKOXK 3HAYHY IIKOAY, IIO 3aBJAlOTh
ypokaro Komaxu Ta 30ymHuKH XBopoO. KpiM Toro, HasBHA KUNBKICTh JIICOHACIHHUX TUIAHTAIi HE € TOCTATHBOIO JIJIS
3a0e3MeueHAsT HACIHHSAM JIICOKYIBTYPHOTO BHpOOHHWITBA. [l 3a0e3medeHHs JiCOrocioAapchbKOro BHPOOHHIITBA
KOITYISAMH 3 TIIBUIICHAMH TE€HETHYHHMH BIACTUBOCTAMH B 30HI [IpaBoGepexnoro Jlicocremy VYxkpainm min
kepiBHUITBOM mpodecopa B.I. binoyca 3 1962 no 1982 poky Oyiio BigiOpaHO IUIIOCOBI JIepeBa, MIFOCOBI HACAKEHHS,
TeHETHYHI pe3epBaTH Ta IOCTIiHHI JIiCOHACIHHEBI AIITHKH, CTBOPEHO apXiBHO-MAaTOYHI IUTAHTAIii, POIMHHI Ta KIOHOBI
HACiHHEBI MUIaHTaii a1yba 3Buuaiiaoro (Quercus robur L.), 3akiamxeno BUpoOyBaibHi KYJIbTYpH. 3TrOJ0OM BiH CTBOPHB
obJiacHI JIiCOHACIHHEBI KOMIUIEKCH IUiaHTamii nyba B Uepkacbkidd, BiHHuubKid, XMenbHUIBKIA, TepHOMUIBCHKIN,
YepHnisenpkiid oonactsix Ha o 400 ra. 3a tBepmkennsiM B.1. Binoyca, Ha KJIOHOBHX IIaHTALISAX MEpPIINX 5—7 POKIiB
MOBHICTIO 30epiraeTbcsi crajisi LBITIHHA Ta IUIOAOHOMIECHHs. [loTiM Ha Iienmax 3HOBY BiJHOBIIOETHCS MOCTiHA
NepiOAMYHICTD KBITYBaHHS 1 IUIOJIOHOIIEHHS, 10 Ha MOYATKy AOCIi/PKeHb He Tepedavanocs. BUsBmiock, 1o icHyroua
Ha TOHM Yac Teopis Ta 3apyOi’kHa MPaKTHKa 30€pEeXKEHHS CTadil IUIOMOHONIICHHS TPHUINEIUICHUX IEPEB Y HAIIMX YMOBaX
He BunpaBjanacs. TakuM YWHOM, TMOYATKOBE YSIBJICHHS Ta 3apyObKHHIK JIOCBiJ PO J1iCOBE HACIHHUITBO jayda
BUSIBUJIOCH HEJIOCTATHIM JJISl BIIPOBAKEHHS HOTO Y BUPOOHUIITBO.

KitrouoBi ciioBa: BiITBOPECHHS JIiCOHACAKCHB, TUTIOCOBE JTICOBE HACIHHUIITBO, POJMHHI Ta KJIOHOBI HACIHHEBI
IUIaHTAL].

EXPERIENCE OF AFFORESTATION OF SANDY LANDS OF

CHYHYRYNSKY FOREST

Volodymyr SHLAPAK®, Volodymyr SHLAPAK?
'Uman National University, Uman
2Communal Association «Kyivzelenbud», Kyiv

The Chyhyrynskyi forest belongs to the introzonal natural forest formations, where over the millennia highly
productive pine stands with a predominance of Scots pine (Pinus sylvestris L.) have formed. It is located in the eastern
part of the Cherkasy region of Ukraine and is part of the Chyhyrynskyi forest district. Investigating the location of the
Chyhyrynskyi forest to the terraces of the Tyasmin River, it was found that the first pine terrace is characterized by
small-humped sands with a height of hills up to 3 m and partly medium-humped sands up to 7 m high. The second pine
terrace is characterized by blown high-humped sands with a height of hills from 7 to 30 m. This terrace ends with a
sharp transition of high-hilly sands into a plain with black earth-sandy soils, which are characteristic of the third terrace
of the Tyasmin River. Deflationary processes on sandy lands spread annually, therefore the most effective method of
stopping negative natural processes is the afforestation of these territories, however, in conditions of long dry periods,
the reproduction of forests is significantly complicated. The first attempt to afforest the sands is associated with
Professor Z. S. Golovyanko, who during 1902-1905 created Scots pine plantations on an area of 500 hectares.
Currently, 140 hectares remain. They grow in the | and Il classes of quality, where the stock of stem wood is within
280-460 m3-ha™. The second attempt to afforest the Chyhyryn Sands was associated with the activities of the Forest
Protection Station (FPS), which afforested the shifting sands on an area of 2.000 hectares. However, these pine crops
did not survive. The third attempt to afforest the Chyhyryn Sands took place in 1962-1965 with the transfer of 7.298
hectares of sands for afforestation. Depending on the relief of the sands' surface, pre-planting plowing without a furrow
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to a depth of 0.5 m and tillage to a depth of 15 cm using tractor traction, as well as tillage with furrows to a depth of 15
cm using horse traction and platforms made manually using a bayonet shovel. The best survival rate (82.4%) was noted
in pine crops planted in areas with tillage to a depth of 0.5 m. Sand deflation occurs from east to west with the
formation of these small-humped sands, which present all the elements of the hilly sand relief: the deflation field, the
deflation-accumulative field, the accumulative shaft, the depression and the deflation base. The most intense blowing of
sand is observed in the deflation zone - the slopes of the mounds, which are oriented towards the prevailing winds. The
main area of the sand massif (45.3%) is represented by weakly medium highly hillocks, treeless sands. Small-hilly,
medium-hilly sands occupy 39.1% of the area. Highly hillocks sands (15.6%) are represented by drifted sands. In Scots
pine, in cultures created on sites with deep pre-planting soil loosening (50-60 cm), during the period of individual
growth and development, biometric indicators are 40% higher than on sites with soil cultivation to a depth of 20-25 cm,
and plant survival is 70-95%. More than 100 years of experience in reforestation and afforestation in the Chyhyryn
Forest shows that the applied methods of pre-planting soil cultivation for forest crops have made it possible to
successfully afforest sands on significant areas. Thus, in 50-year-old Scots pine cultures with a fullness of 0.7, the stock
of stem wood is in conditions A; -158, A, — 206, B, — 232, B, — 297 m*ha-', and in 90-100-year-old ones — within
308-353, less often — 151-245 m*ha-".
Keywords: pine terraces, hilly sands, deflationary processes, afforestation, tillage, growth.

JOCBI 3AJIICEHHA IMIIIIMAHUX 3EMEJIb YUUTUPUHCBKOI'O BOPY
Bomoaumup IIJTAITAK, Bonoaumup IJTAITAK?

1 . . . .
Ymancoxuii nayionanenuil ynisepcumem, m. ¥Ymano
2 , . N
Komynanene 06 ’eonanns «Kuigsenen6yo», m. Kuis

UurupuHCEKAN Oip HAJNCKUTH 10 IHTPO3OHAIBHUX MPHUPOTHHX JIiCOBUX (opMariif, Ae BIPOIOBK THCIIOIITH
(hopMyBaIMCh BHCOKOIPOMYKTHBHI COCHOBI JIEPEBOCTaHM 3 TepeBakaHHSAM cocHHU 3Buyaiinoi (Pinus sylvestris L.).
3HaxoauThCs BiH B cXimHil wactuHi Yepkacpkoi obmacti Ykpainum 1 BXomuTh A0 UWTHPHHCHKOTO HAJUTiCHUIITBA.
Jocnimxytoun npuypoueHicts UurupuHcbkoro 60opy o tepac piukud TscMuH 3’sCOBaHO, 110 s mepuioi O6opoBoi
TepacH XapakTepHi ApiOHOOYIPUCTI MICKK 3 BUCOTOIO TOpOiB 0 3 M 1 HACTKOBO CepeHbOOYIPUCTI MICKK 3aBBHIIKU 10
7 M. Jlns npyroi OOpoBOi Tepacu XapakTEpHHMH € HaBisiHI BUCOKOOYTPHCTI MICKH 3 BUCOTOIO ropOiB Bix 7 g0 30 M.
3aBepulyeTbcs L Tepaca PI3KMM IEPEeXOJ0OM BHUCOKOOYIPHCTHUX IICKIB y PIBHHHY 3 YOPHO3E€MHO-CYMIIAHUMH
I'PYHTaMH, sIKi € XapaKTepHUMH Uil TpeThol Tepacu p. Tsacmuny. JledunsuiliHi nponecyu Ha MiMIAHUX 3eMIISIX MOPIYHO
HOIIUPIOIOTHCS, TOMY HaWOINbII eQEeKTUBHIIIMM METOJOM IPH3YIUHEHHsSI HEraTHBHUX IPUPOJHHUX MPOLECIB €
3aJliCeHHs IIMX TEPUTOPiH, MPOTE B YMOBAaX TPHBAJIMX 3aCYLUIMBHX IEPiOJiB BiATBOPEHHS JIICIB 3HAYHO YCKIIaIHEHE.
[Nepa cripoba 3amicuTy micku 1oB’si3aHa 3 npodecopom 3. C. ['onor’siHkoM, skuit ynponosx 1902-1905 pp. ctBopuB
KyJIbTypH cocHH 3BH4aiiHoi Ha mwiomi 500 ra. Huni ix 3anummtocs 140 ra. Bonu poctyts 3a I 1 Il xitacamu GoHiTery,
Jie 3amac cToBGYPOBOI JIepPEBHHH 3HAXOMUTHCS y Mexax 280-460 m>ra™. Jlpyra cipoGa 3amicurts UHTHPHHCHK] MiCKH
MoB’si3aHa 3 JisuTbHicTIO jico3axucHOi craniii (JI3C), ska 3amicuna pyxomi micku Ha twronm 2000 ra. Ilpore 1
KyJIbTYpH COCHHU He 30eperiucs. Tpetst cripoba 3anicutu UnruprHCbKi micku Binoynacsa y 1962-1965 pp. 3 nepenaueto
mig 3amiceHHs 7298 ra mickiB. Y 3aJeXHOCTI Bl penbedy IMOBEpXHI INCKIB IPAKTUKYBAJIACh OE3IOJHIIEBA
nepefcaaBHa opaHka Ha TiuOuHy 0,5 M Ta momumueBmii oOpoOiTOK IpyHTY Ha TimOuHy 15 cM i3 3acTocyBaHHSIM
TPAaKTOPHOI TSTH, & TAaKOX OOpOOITOK TIpyHTY Oopo3HamMu Ha raHOMHY 15 cM i3 3adydeHHSM KIHHOI TSITH Ta
IUIOIIaIKaMH, BJIAIITOBAHUME BPYYHY 3a JOIOMOrOI0 INTHKOBOI JonaTtu. Haiikpamia nprkusoBanicts (82,4 %) Gyia
BiJI3HAYCHA Y KYJIbTypaxX COCHH, SIKi BUCAIDKEHI Ha AUISHKAX 3 OC3MONUICBIM 00pOoOiTKOM IpyHTY Ha rmubduny 0,5 M.
Hedmsis mickiB BinOyBaeThes 31 CXOMY Ha 3aXif] 3 YTBOPEHHSIM IUX APiOHOOYTPUCTHX IIICKiB, Y AKUX MPECTaBIICHI BCi
eIeMeHTH penbedy OYrpucTHX TICKiB: mome nedusmii, meIsmiiHO-aKyMYISITHBHE IIOJNe, aKyMYISITUBHUHA Ball,
ymoroBrHa i 6a3uc medusii. HaliHTeHCHBHIIIE BUAYBaHHS MICKY CIIOCTEPITAa€THCS B 30HI AeUIsIii — CXMIax Kydyryp,
sKi 3opieHToBaHi B Oik maHylounx BiTpiB. OcHOBHa TwUIoma TmimadHoro wmacuBy (45,3 %) mpencrasieHa
cnabKo3aIepHIIMMH CepeHbOOYTprCTUMHU Oe3icuMu mickamu. JpiGHOropOUCTI cepeHbO3aAepHII MICKH 3aiMaloTh
39,1 % rwromti. BucokoOyrpucri micku (15,6 %) mpencrarieHi HaBisTHUMH TTiCKaMH. Y COCHH 3BHYAMHOI B KYJIBTypax,
SIKi CTBOPEHI Ha JUITHKAX 3 TIIHOOKHAM Tiepe/icauBHUM po3mnyiryBauHsM 1pyHTy (50-60 cm), y mepios iHauBiAyansHOTo
pocty 1 po3BUTKY OiomerpuuHi nokasHuku Ha 40 % Buii, HiXXK Ha IUITHKax 13 00poOITKOM IpyHTY Ha rimouny 20—
25 cM, a mpwkuBIoBaHICTE pociuH ckiagae 70-95 %. Bigpm Hik 100-piuHuil JOCBiX JIICOBITHOBICHHS Ta
Jicopo3BezieHHsT y UUrHpUHCBKOMY O0pY CBITYHTB, IO 3aCTOCOBAHI CIIOCOOM MepecarBHOIO OOpOOITKY IPYHTY MiJ
JICOBI KyNbTYpH Jajdd MOJMJIMBICTH 3IMCHHTH YCIIIIHE 3aiCEHHS MiCKIB Ha 3HAYHMX IUIom@ax. lak, y 50-piunux
KyJIbTypax COCHH 3BHYaiHOi 3 moBHOTOIO 0,7 3amac cTOBOYpOBOI JepeBUHHM CKIlagae B ymoBax A; —158, A, — 206, B; —
232, B, — 297 M*1a™, a 'y 90-100-piunnx — y meskax 308-353, pigme — 151245 m®ra™.

Kirouogi croBa: 60poBi Tepacu, OyrpucTi mickH, AedIsLiiHI TpoLecH, 3aiceHHs], 00poOITOK IPYHTY, PICT.
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THE CURRENT STATE OF QUERCUS PETRAEA STANDS
IN ARTIFICIAL FOREST PLANTATIONS OF THE STEPPE

PRIDNIPROVIA

Vasyl TKACHENKO, Iryna IVANKO*
Communal after-school educational institution "Junior Academy of Sciences for Student Youth" of the Dnipropetrovsk
Regional Council", Municipal educational institution "Scientific Medikal Lyceum "DNIPRO" Dnipropetrovske
Regional Council", Dnipro, * Oles Honchar Dnipro National University, Dnipro

Forest plantations play a key role in mitigating global climate change and ensuring the ecological sustainability
of territories. However, in the steppe zone of Ukraine, the level of forest cover is significantly below optimal and a large
number of forest plantations are in a destructive state and quite often consist of invasive tree species. This necessitates
the optimization of the species composition of plantations and the search for promising, sustainable species for
afforestation, including during the post-war restoration of forest ecosystems. In the steppe zone of Ukraine, the sessile
oak (Quercus petraea) is found outside its natural range, is an introduced species, and is very rarely used in
afforestation. For the first time, a comprehensive assessment of the state of Quercus petraea stands has been carried out
for this zone, and in particular, for the the Steppe Pridniprovia. The research was conducted in an artificial forest
plantation located near the village of Andriyivka, Samarivskyi district, Dnipropetrovsk region, in the lower part of the
slope of the north-eastern exposure (on a plateau with a slope of 2-5°) of an artificially forested ravine. No signs of
leaching of chernozem soils were detected. According to the results of the evaluation of morphometric indicators,
medieval Quercus petraea trees (55 years old) in artificial plantations of beam habitats have sufficiently high indicators
of height and trunk diameters (on average H = 26.0 m, D1.3 = 36.6 cm), which correspond to those for Quercus robur
oak stands in the Left-Bank Forest-Steppe and even prevail over those for pedunculate oak trees in some artificial
plantations of the steppe zone of Ukraine. Sessile oak trees in the conditions of a regular type of planting of a massive
stand have extended crowns (more than 50% of the tree height) with sufficiently high indicators of horizontal projection
area (51.4 m?) and volume (406.3 m®). According to the assessment results, the canopy openness of the Quercus petraea
stand is 10.9%, and the effective leaf area index (LAI) of the tree crowns is 3.05. The relative vital state of the Quercus
petraea stand is assessed as weakened (Ln = 56.5), which corresponds to the general trends regarding the state of
autochthonous Quercus robur in artificial plantings of the steppe zone. A significant light-reducing effect of the sessile
oak stand has been established as one of the leading ecological factors in the formation of lower phytohorizons. The
illumination under the tent in July at times around noon in sunny weather in relation to open areas is 2.2%, which
corresponds to the plantings of the shade type of light structure. According to the results of the assessment of natural
regeneration, it was found that the small number of self-sowing undergrowth is in a depressed state and at a certain
stage stops development, which indicates the lack of ability of the sessile oak to reliably self-renew in artificial
plantings and invasive activity in the steppe zone. The results of the comprehensive assessment indicate the prospects
for the widespread use of Quercus petraea in the steppe zone, which will contribute to the optimization of the species
composition of protective and recreational plantations.

Keywords: sessile oak, afforestation, vitality, habitus, illumination, regeneration

CYUACHUI CTAH JEPEBOCTAHIB QUERCUS PETRAEA

Y HITYYHUX JIICOHACA/PKEHHAX CTEITIOBOI'O ITPU/IHIITIPOB'S
Bacuns TKAYEHKO, Ipuna IBAHBKO*

Komynanenui nosawxinoruil HaguaneHul 3ax1a0 «Mana akademisi HAyK YYHIBCHKOI MOI00I» J[{HINpOnempo8coKoi
obaacuoi paou», Komynanvnuti 3axnao oceimu «Hayxosuti meouunuii niyeti «/JHITTPO» J[ninponemposcvkoi obnactoi
paou», m. /[ninpo, * J[ninpoecekuii HayionaneHuil yHigepcumem imeni Oneca I'onuapa, m. [ninpo

JlicoBi Haca/pKeHHS BiAITParOTh KIKOYOBY POJIb Y CTPUMYBaHHI TJIO0AIBHUX 3MIiH KJIiMaTy Ta 3a0e3redyeHHi
€KOJIOTIYHOT CTIMKOCTI TepUTOPIid. AJie B CTENOBii 30HI YKpalHU PiBEHB JIICUCTOCTI € 3HAYHO HMXKYKM 32 ONTUMAJIbHUM
Ta BENWKa KiJbKICTh JIICOHACAPKEHb 3HAXOIATHCS Yy JACCTPYKTUBHOMY CTaHI W JOCHTh YacTO CKJAACHI 3 1HBa31MHHX
nepeBHUX BHIIB. Lle 3ymMoBItOE HEOOXiMHICTH ONTHMI3allil BUAOBOrO CKJIAAY HACaKEHb Ta IOLIYK MEPCIEKTUBHUX
CTIMKMX TOPIA IS JICOPO3BEACHHS, Y TOMY YHC/II IIPH TOBOEHHOMY BiJHOBIICHHI JIICOBUX €KOCHCTEM. Y CTEIOBIil 30Hi
Vkpainu ay0 ckenpHuii (QUErcus petraea) 3sHaXOAUTHCS 1M03a MEKaMU CBOTO MPUPOJHOTO apeasy, € IHTPOAYKOBAHHM
BUJIOM Ta Jy)X€ 3piJKa BHKOPHCTOBYETHCS NPH JIiICOPO3BeACHHI. Brepmie s maHoi 30HH Ta, 30Kkpema, CTenoBoro
[punHinpos’s, 3/ificHeHe KOMIUIEKCHE OLIHIOBAHHS CTaHy JepeBocTaniB Quercus petraea. J{ociikeHHS POBEACHE Y
LITYYHOMY JIiICOHAaca/DKEHHI, siIke po3raioBaHe Ouis ¢. AHapiiBka CamapiBchkoro paiioHy JIHiNpornerpoBcbKoi o0nacti
B HIDKHIIl YaCTHHI CXWIIy MiBHIYHO-CXiqHOI ekcro3uilii (Ha rato yxuimoMm 2 — 5°) mryuno-3amicaenoi Oanku. O3HaK
3MHBY YOPHO3EMHHX IDYHTIB HE BHSBJICHO. 3a pe3y/bTaTaAMH OILHIOBAHHA MOPGOMETPUYHUX IMOKA3HHKIB
cepenupoBiuni gepeBa Quercus petraea (55 pokiB) y MITYY4HHMX HACaDKEHHSX OalKOBHUX MiCIE3POCTaHb MAlOTh
JOCTaTHHO BHCOKI TOKa3HHKH BHCOTH Ta AiameTpiB ctoBOypiB (y cepemnpomy H = 26,0 M, D1,3 = 36,6 cm), ski
BIJIMOBIIat0Th TakuM Juist Quercus robur nydoBux nepeBoctaHiB JliBoOepexxHomy JlicocTermy Ta HaBiTh MEPEBaXKAIOThH
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UL IepeB Ay0a 3BHYAMHOTO B OKPEMHX INTYYHHX HAaca/PKEHHSX CTEMOBOI 30HM YKpaiHu. JlepeBa my0a CKETBHOTO B
YMOBaX PSIOBOTO THITY TIOCAJIKA MACHBHOTO HACAKEHHS MAIOTh POTSLKHI KpoHH (Oinbie 3a 50 % Bix BUcOTH epeBa)
3 JIOCTATHHO BHCOKMMHM TOKA3HHKAMH IUIONIi Topw3oHTambHOi mpoekuii (51,4 M%) Ta ob'emy (406,3 Mm°). 3a
pe3y/ibTaTaMH OILIHIOBAHHS BIJKPHUTICTh HameTy aepeBocrany Quercus petraea cranosuts 10,9 %, a edexTuBHMIA
immexc smcroBoi moBepxui (LAI) xpon mepes — 3,05. Bimnocuwii )uTTeBHMI cTaH aepeBoctany Quercus petraea
omineHuii sk ocnabinenuit (LN = 56,5), mo BiAgmosigae 3arajbHUM TEHJIEHIISAM II0J0 CTaHy aBTOXTOHHOTO QUErcus
robur y mTydHnx Haca/pKeHHSX CTEIOBOI 30HH. BCTAHOBICHO 3HAYHHI CBITIO3HIDKYIOUHI BIUTHB JIEPEBOCTAHY AyOy
CKEJIBHOTO, SIK OJMH 3 TOBIAHUX CKOJOriYHHX (hakTopiB (OpMYyBaHHS HIDKHIX (iTOropu3oHTiB. OCBITIECHOCTI IIij
HAMETOM Y JIMIHI B YacH OLIs MIBAHS Y COHSYHY MOTOAY 110 BiAHONICHHIO J0 BIAKPUTHX IUISHOK ckiamae 2,2 %, mo
BIJIOBIJ]a€ HACA/DKEHHSM TIHBOBOTO THITY CBITJIIOBOI CTPYKTypH. 3a pe3yJbTaTaMH OLIHIOBAHHS IPUPOIHOTO
MOHOBJICHHS BUSBIICHO, 10 HeOAraTOYMCICHHHI CaMOCIHHHMN TMiJPICT 3HAXOJUThCS Yy MPUTHIYEHOMY CTaHi Ta Ha
IIEBHOMY €Tani MPUITHHIE PO3BUTOK, II0 BKa3ye MPO BiJICYTHICTH CIIPOMOXHOCTI Ay0a CKelIbHOro 10 OJaroHaaiiHOro
CaMOBI/IHOBJICHHSI B IITYYHUX HAcCaJDKEHHSX Ta iHBa3iiiHOI akTMBHOCTI y CTenoBil 30HI. Pe3ynbraT KOMILIEKCHOTO
OIIHIOBAHHS CBiYaTh MPO MEPCICKTHBHICTh IIHPOKOTO BHKOpUCTaHHsA QUErcus petraea y cremoBidd 30Hi, IO
CHPHUATUME ONTUMI3alli] MOPOJHOr0 CKIIA1y 3aXUCHUX Ta PEKPEalliiiHuX Haca HKEHb.
Kimro4oRi crmoBa: qy0 CKeJBHUH, J1iCOHACAKEHHS, KUTTEBICTh, Ta0iTyC, OCBITICHICTh, TOHOBJICHHS.

PARK PLANTATIONS OF POLTAVA REGION

Roman FEDKO
Experimental station of medicinal plants of the Institute of Agroecology and Nature Management of NAAS,
v. Berezotocha, Lubny district, Poltava region

The formation of the parks of Poltava region, like most parks in Ukraine, has its own long and interesting
history. In most cases, their creation and maintenance was influenced by a variety of factors, such as natural, economic,
social, political, or military. The leading role in the history of parks was played by specific individuals - landowners,
architects, specialists or nature lovers. The dendroflora of park cultures and phytocoenoses in Poltava region is
distinguished by its species and intraspecific diversity, the ratio of native and introduced species, decorative and age-
related features. Most exotic and rare species have scientific value for landscape gardening, but are represented by
single specimens. Today, both native plants and ornamental introductions, their species and forms resistant to climate
change, are used in park construction in the region. In the old parks, there are some specimens of introduced and
acclimatized species that have reached a considerable age, are well developed, bloom and bear fruit. This indicates
further possibilities for their wide culture in park construction, green building and forestry. The development of parks in
the Poltava region began in the eighteenth century, which coincides with the development of botanical and agronomic
research and gardening in the region. During this period, private and state-owned orchards, city and estate parks were
created. The parks were based on oak or ash virgin forests, which were supplemented with new ornamental and garden
species and forms, but such park construction was more spontaneous. During this period, Berezovorudskyi,
Khomutetskyi, Stefanovych and Kalachevskyi parks, and the Poltava City Garden in Poltava (the modern Poltava City
Park of Culture and Recreation “Peremoha”) were created. Later, one of the best landscape parks in Ukraine at that
time, the City Park in Kremenchuk, was created. A professional approach to park construction, plant acclimatization,
industrial gardening, the creation of private dendrological collections, and the first information about the dendroflora of
Poltava region parks characterize the second half of the nineteenth and early twentieth centuries. During this period, the
Oleksandrivskyi Garden (modern Corpus Garden), Petrovskyi Park (now Shevchenkivskyi Park), and a private
dendrological collection in the village of Ustymivka. In the second half of the twentieth century, a new period of park
construction in Poltava region began: the restoration of parks destroyed and lost during the Second World War, the
purposeful and planned creation of new centers of diverse cultivated dendroflora in settlements, and the formation of
urban parks. In order to preserve and study various types of trees and shrubs and their compositions, and to further
develop the region's protected areas, the most valuable park plantations in Poltava region have been granted the status of
objects of the Nature Reserve Fund of Ukraine since the 1960s, including parks-monuments of landscape art,
arboretums, and botanical natural monuments of national or local importance. Park plantations were created in
settlements on the initiative of local residents, teachers, and agronomists (Besidivshchyna, Kryva Ruda, Kulykove, and
others). At the end of the twentieth century, fundamental comprehensive studies of the cultivated dendroflora of
Ukraine, including Poltava region, began, aimed at identifying and studying the experience of centers of introduction of
woody plants. Gardens and parks are acquiring new functions and are of scientific, historical, and cultural value, which
at the beginning of the twenty-first century is characterized by the interest of educational institutions in using parks in
educational work. Surveys are being conducted to determine the scientific, historical, cultural, educational, social and
ecological value of parks in Poltava region, and the results of these surveys are being published in scientific papers.

Keywords: dendroflora, cultural phytocenoses, protected areas, value, biodiversity.
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IMTAPKOBI HACA/I’KEHHS TIOJITABIHIMHHA
Poman ®EJIBKO

Hocniona cmanyia nikapcokux pocaun Incmumymy azpoexonocii' i npupoodokopucmyseanuss HAAH,
c. bepezomoua Jlybencwvroeo pationy Ilonmascwvkoi obnacmi

®dopmysanHs napkiB [lonTaBuimay, Sk 1 OUIBLIICTS TApKIB YKpalHH, Mae CBOIO TPUBAIY Ta I[iKaBy icTopito. Y
OLNBIIOCTI BHUIAJKIB HA TX CTBOPEHHS Ta yTPUMAHHS BIUIMBAIM HAHPI3HOMAHITHINI (DaKTOpH, Taki SK HPHPOIHI,
€KOHOMIYHI, COLIaJbHI TaK 1 MOJNITHYHI 4YM BilicbKkoBi. [IpOBiZIHY poNib B iCTOpii CTBOPEHHs MapKiB BixirpaBanu
KOHKPETHI 0CcO0M — 3eMJICBIIACHHUKH, apxiTeKTopH, ¢axiBui abo mmoduteni upupoau. [leHapodiopa mHapKOBUX
KyabTypdiTonieHo3iB [lonTaBmMHN BIPI3HSETHCS CBOEKD  BUJAOBOI 1 BHYTPINIHHOBHIOBOK Pi3HOMAHITHICTIO,
CHIBBIIHOIIEHHSM a0OpPUI€HHHMX Ta IHTPOAYKOBAHMX BH/IB, JIEKOPATHBHICTIO Ta BIKOBOI OCOOJHBICTIO. BinbIiicTh
€K30TUYHMX 1 PIAKICHUX BWJIB MalOTh HAyKOBY IIHHICTH JUISi CaJl0OBO-NIAPKOBOrO OY/IBHUIITBA, alie IPEJICTaBIICHI
MOOJJMHOKMMH eK3eMIusipaMu. Ha ceoromHi y mapkoBomy OY/IBHHITBI pErioHy BUKOPHUCTOBYIOTHCS SIK POCIHHH-
a0opHUreHy, Tak i JIEKOPATHBHI IHTPOAYLEHTH, iX BUAM 1 (OPMH, CTiHKi 0 YMOB 3MiHM KJIiMaTy. Y CTapOBHHHHX
napKax 3yCTpidaloThCsl OKpeMi EK3EeMIULIPH IHTPOAYKOBaHHMX Ta aKIIMAaTH30BAHMX BHIIB, II0 JOCATIIM 3HAYHOTO
BiKy, MarOTh JI0OpHH PO3BHUTOK, NBITYTh 1 IUIOJOHOCATH. Lle CBIAUMTH TPO IMONANIBIII MOXIMBOCTI iX HIMPOKOT
KyJAbTYpH SIK y NapKOOYAIBHHLTBI, 3eleHOMY OyAiBHHITBI 1 JjicoBoMy rocrnozaapcrsi. Po3OynoBa mapkiB Ha
[ontapuan posmovanacs 3 XVIII cr., mo cmiBmagae 3 po3BUTKOM OOTaHIYHUX 1 ArpOHOMIYHHX JOCIiKCHB,
CaJliBHULTBA Y peTioHi. Y e rnepiosl CTBOPIOBANIMCS NMPUBATHI 1 Ka3€HHI TUIOJIOBI Ca/li, MiChKi Ta MPUMAETKOBI MapKH.
baszy juis cTBOpeHHS mapKy criagand TyooBi abo sICEHOBI IpaiicH, SIKi JIONOBHIOBAJIMCh HOBUMHM JICKOPATHBHUMH i
caJloBUMHM BUIIaMH 1 popmamu, aje Take mapkoOyTiBHUITBO HOCHIO ONIbII CTHXIMHUH Xapakrtep. Y meit mepion Oymo
ctBopeHo bepezoBopyacekuit, Xomyrerpknid, mapku Credanosuya ta KamaueBcokoro, ITonTaBchkuii MiCbKHI caf M.
IMonraBa (cywyacHuit ITonTaBCbKMIT MiCBKHIM TIapK KYJABTYpH Ta BianmodwHky «IlepemoOra»). Bimpmn misHimme cTBOpEHO
OHUWH 3 KpalyX JAaHAMA(QTHUX MapkiB YKpaiHu Toro dacy — Micekuii mapk y M. Kpemenuyk. daxoBuil miaxin mo
MapKoOyHIiBHUITBA, TIPOBEACHHS AaKIiMAaTH3aIlii pPOCIHMH, TPOMUCIOBE CaMiBHUITBO, CTBOPEHHS IPHBATHUX
JEHIPONIOTIYHNX KOJNEKIiH Ta MosBa MEPIINX BiJOMOCTeH Mpo neHapoduopy mapkiB IlonTaBomwHN XapaKTepH3yIOTh
npyry nonosury XIX — mouarok XX cromiTe. Y 1ei mepion crBopero y M. ITonraBa OnexcanapiBCbkuii can (CydacHuit
Koprycuwmii can), mapk Ierposcbkoro (uuni [lleBueHKiBChKHIT), TPUBATHA ACHAPOIOTiYHA KOJEKINs B C. Y CTHMIiBKA.3
Jpyroi monoBuHU XX CT. pO3MOYMHAETHCS HOBUI Mepiof] napkoOyiBHUITBA Ha [lodTaBIIMHI - BiJHOBJICHHS MAapKiB,
3pyiHOBaHUX 1 BTpadeHux mija yac [pyroi cBiToBOi BiiiHH, IliJiecHpsSMOBaHE 1 IJITAHOBE CTBOPEHHS HOBHX OCEpPE/IKiB
PI3HOMaHITHOT KyJIbTHBOBaHOI JeHAPO(IOpPH B HAceleHHX IyHKTax, (OpMyBaHHS MICBKMX MapKiB. 3 METOI
30epeKCHHS 1 BUBYCHHS Pi3HOMAHITHUX BHIIB JCPEB 1 KYIINIB Ta X KOMIIO3HUIIH, MOAAIBIIOI PO30YIOBH 3aIOBIIHUAX
TEpUTOPIil perioHy, HAMLIHHINIAM MapkoBMM HacapkeHHsM [lontaBumHu 3 1960-X pOKIB NPUCBOIOETHCS CTATyC
00’€KTIB TPUPOAHO-3aMOBIIHOTO (GoHAY YKpaiHH, 30KpeMa, e HapKH-NaM’siTKH CaJloBO-TIapKOBOIO MUCTEITBA,
JIeHApoIapKy, OOTaHIYHI MaM’SITKU NPUPOJIH 3arajbHOEPKABHOTO UM MICLIEBOIO 3HAUCHHS. Y HACEIEHHX MYHKTaxX 3a
IHII[IaTHBY MICIIEBMX JKUTENIB, BUHTEIIIB, arPOHOMIB CTBOPIOBAJIUCS MapkoBi Hacapkenus (c. becimiBimuaa, c. Kpusa
Pyna, c. Kynukose Ta inmux). Hanpukiani XX CTOMITTS po3MOYHHAIOTECS (YHIAMEHTANbHI KOMIUIEKCHI TOCIIIKEHHS
KyJbTUBOBaHOI aeHApoduiopn Ykpainu, B ToMy umcii [lonTaBumHy, CpsIMOBaHI Ha BUSBJICHHS 1 BUBYEHHS JIOCBimy
OcepelKiB IHTPOAYKIT 1epeBHUX pociuH. Caay i mapku HaOyBalOTh HOBHUX (PYHKIH 1 CTAaHOBIISITH HAYKOBY, ICTOPHUHY
1 KympTypHY LiHHICTh, m[0 Ha mo4atky XXI cT. XapakTepu3yeTbCs 3alliKaBJICHICTIO HAaBYAJIBHUX 3aKialiB y
BHUKOPHCTAHHI TApKiB y OCBITHbO-BUXOBHIN po0OTi. IIpoBOIATECS 0OCTEXEHHS, SIKI BU3HAYAIOTh HAYKOBY, 1CTOPHKO-
KyJIbTYpHY, OCBITHBO-BHXOBHY, COILiaJIbHO-EKOJIOTIYHY IHHICTh MTAPKOBUX Haca/pkeHb IlonTaBIiHN, 3a pe3yabTaTaMu
SIKFX OIyOJIiKOBYIOTHCSI HAYKOBI POOOTH.

Kirrouosi croa: nerapodiopa, KyabTyp]iToeHO3H, 3aI0BiIHI TEPUTOPIi, MIHHICTH, 010PI3HOMAHITTS.

SELECTED PHYSICAL PARAMETERS OF BIRCH SAP DEPENDING ON

THE FOREST SITE TYPE

MSc. eng. Szczepan KOPEC
Departament of Forest Utilization, Institute of Forest Sciences, Warsaw University of Life Sciences -SGGW; 159
Nowoursynowska str., 02—776 Warsaw, Poland; szczepan_kopec@sggw.edu.pl

In recent years, there has been an apparent increase in Polish society's interest in so-called organic products.
One example could be birch sap, which increasingly appears on store shelves in pure form or with other juices and plant
extracts. Interest in it is constantly growing. It is obtained from trees in early spring (before the leaves develop). This
process is possible thanks to the root pressure phenomenon and wounding of the xylem structure in the above-ground
part of the plant. Many factors, including habitat richness, soil moisture and the collection period, influence the
composition of birch sap. One of the leading indicators of birch sap quality is turbidity, i.e. the ability to absorb and
scatter light rays. Birch sap has a short shelf life, and a change in its transparency may indicate changes in its
composition, which leads to a reduction or loss of its nutritional value. Another indicator of the content of chemical
compounds in birch sap may be the share of dry matter. The micro- and macroelements contained in birch sap, with
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particular emphasis on sugars, are one of the leading indicators of its health-promoting and economic potential. It was
decided to examine the physical characteristics of the sap, such as turbidity and dry matter content, depending on the
forest sites type (mixed coniferous forest, mixed broadleaved forest, broadleaved forest) from which the birch sap came,
along with taking into account the variability of this property over time. Samples were collected daily for 29 days from
27 trees (9 in each site). The highest value of average turbidity was characteristic of the juice obtained in habitats mixed
coniferous forest and broadleaved forest — 0.13 McF, while the lowest — obtained in habitat mixed broadleaved forest:
0.11 — McF. The highest average value of dry matter was characteristic of the juice obtained in mixed coniferous forest
habitat (0.72%), then mixed broadleaved forest (0.67%), and the lowest in broadleaved forest (0.66%). The variability
of the feature turbidity and dry matter content was very high, and the statistical tests showed significant differences
between habitats (p=0.2163) in the case of both studied features. Dunn's test showed that only the value of turbidity of
juice from mixed broadleaved forest differed significantly from the values from the other habitats. In the case of dry
matter content, the mixed coniferous forest habitat differed significantly from the other two forest site types.
Keywords: non-wood forest utilization, non-wood forest products, tree sap, turbidity, dry matter.

WYBRANE WEASCIWOSCI FIZYCZNE SOKU BRZOZOWEGO W

ZALEZNOSCI OD TYPU SIEDLISKOWEGO LASU

mgr inz. Szczepan KOPEC
Katedra Uzytkowania Lasu, Instytut Nauk Lesnych, Szkofa G/6wna Gospodarstwa Wiejskiego w Warszawie
szczepan_kopec@sggw.edu.pl

W ostatnich latach obserwuje si¢ wyrazny wzrost zainteresowania spoteczenstwa Polskiego tzw. produktami
ekologicznymi. Jednym z nich jest sok brzozowy, zwany oskota. Produkt ten coraz czesciej mozna znalezé na pétkach
sklepowych w formie czystej lub z dodatkami innych sokéw i wyciggdw z roslin, a zainteresowanie nim stale wzrasta.
Pozyskiwany jest on z drzew w okresie wczesnowiosennym (przed rozwojem lisci). Mozliwe jest to dzieki
wystepowaniu zjawiska parcia korzeniowego oraz poprzez zranienie struktury ksylemu w czesci nadziemnej rosliny.
Jednym z takich przyktadow jest sok brzozowy, zwany oskota. Produkt ten coraz czesciej mozna znalez¢ na pétkach
sklepowych w formie czystej lub z dodatkami innych sokéw i wycigg6w z roslin, a zainteresowanie nim stale wzrasta.
Pozyskiwany jest on z drzew w okresie wczesnowiosennym (przed rozwojem lisci). Mozliwe jest to dzieki
wystepowaniu zjawiska parcia korzeniowego oraz poprzez zranienie struktury ksylemu w czesci nadziemnej rosliny.
Na skfad soku brzozowego wptyw ma wiele czynnikdw, w tym m.in. zasobnos¢ siedliska, wilgotnosé gleby czy okres
pozyskania. Jednym z gtéwnych wskaznikéw jakosci soku brzozowego jest metnosé, czyli zdolnosé do pochtaniania i
rozpraszania promieni $wietlnych. Sok brzozowy charakteryzuje sie krétkim okresem przydatnosci do spozycia, a
zmiana jego przejrzystosci moze $wiadczy¢ o zmianach w jego skladzie, co prowadzi do ograniczenia lub utraty
walordw spozywczych. Innym wskaznikiem zawartosci zwigzkéw chemicznych w soku brzozowym moze by¢ udziat
suchej masy. Zawarte w oskole mikro- i makroelementy, ze szczegblnym uwzglednieniem cukréw, sa jednym z
gtéwnych wskaznikow stanowiacych o jej potencjale prozdrowotnym i gospodarczym. Postanowiono zbadaé cechy
fizyczne soku takie jak metnos¢ i zawartos¢ suchej masy, w zaleznosci od typu siedliskowego lasu (BMsw, LMsw,
Lsw) z ktdrego pochodzita oskota, wraz z uwzglednieniem zmiennosci tej wiasciwosci w czasie. Prébki pobierano
codziennie przez 29 dni z 27 drzew (po 9 na kazdym z siedlisk). Najwyzsza wartoscig sredniej metnosci cechowat si¢
sok pozyskany na siedliskach BMsw i Lsw — 0,13 McF, natomiast najnizsza — pozyskany na siedlisku LMsw: 0,11 —
McF. Najwyzsza sredniag wartoscia suchej masy cechowat si¢ sok pozyskany na siedlisku BMsw (0,72%), nastepnie
LMsw (0,67%), a Lsw (0,66%). Zmiennos¢ cechy jaka jest metnosé oraz zawartos¢ suchej masy byta bardzo duza, a
przeprowadzone testy statystyczne wykazaty istotne réznice miedzy siedliskami (p=0,2163) w przypadku obydwu
badanych cech. Test Dunna wykazat, ze jedynie warto$¢ metnosci soku z LMs$w rézni sie istotnie od wartosci z
pozostatych siedlisk. W przypadku zawartosci suchej masy to siedlisko BMsw istotnie r6znito si¢ od LMS$w i L$w.

Stowa kluczowe: niedrzewne uzytkowanie lasu, lesne surowce niedrzewne, sok brzozowy, oskota, metnos¢,
sucha masa

PROTECTION OF TREES AND SHRUBS OUTSIDE FORESTS IN
ACCORDANCE WITH

POLISH LAW

Agnieszka JAWOROWICZ-RUDOLF
University of Lodz, Faculty of Law and Administration, Lodz, Poland

Polish law regulates in detail the removal of trees and shrubs from real estate and defines procedures in these
matters. In some factual situations, trees and shrubs can be removed freely, while in others the law requires notification
of the intention to remove to the competent public administration authorities, and in still others it is necessary to obtain
an appropriate permit. The law sets out the rules for tree care, determining fees for the removal of trees and shrubs, and
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imposing administrative fines. The issue of legal protection of trees and shrubs creates an extensive system, including in
particular administrative and legal regulations, civil law regulations (m.in. relating to disputes arising from the so-called
neighbour law) and criminal law regulations. The key legal act regulating the protection of green areas and trees as
components of nature is currently the Act of 16.04.2004 on nature conservation. The basic protective instrument
is the obligation to obtain an administrative decision - a permit to remove trees or shrubs. The applicant may be the
owner of the property, and if he is not its owner, he should attach the owner's consent to the application. Sometimes it is
not easy to determine the owner or obtain consent from all co-owners. An application may also be submitted by the
owner of the so-called transmission device if a tree or shrub threatens the operation of these devices. The issuance
of the permit may depend on the replacement planting or replanting of the tree or shrub specified by the authority.
Before issuing a permit, the authority should inspect the occurrence of protected species within them. It is debatable
whether the employees of the authority in each case have specialist knowledge in this area. The obligation to obtain a
permit for removal does not apply to, for example: trees in forests, fruit trees, trees whose trunk does not exceed a
certain circumference, trees or shrubs belonging to invasive alien species posing a threat to the European Union or to
Polish. It is controversial to exclude trees or shrubs that grow on real estate owned by natural persons and are removed
for purposes unrelated to business activity (the practice of quick land resale transactions to development companies is
sometimes observed). Social awareness of the existing legal obligations in the field of tree felling is still alarmingly
low, especially in the rural environment (or legal norms are superficially known but ignored), but also, unfortunately,
among representatives of legal professions (this may be influenced by the fact that legal aspects of nature conservation
do not find a place in the canon of compulsory subjects of education in law studies).
Keywords: nature, permit, fee, penalty, greenery

OCHRONA DRZEW | KRZEWOW POZA LASAMI W SWIETLE

PRAWA POLSKIEGO

Agnieszka JAWOROWICZ-RUDOLF
Universytet £6dzki, WydziaZ Prawa i Administracji, £6dz, Polska

Polskie prawo szczeg6towo reglamentuje usuwanie drzew i krzewow z nieruchomosci oraz okresla procedury
w tych sprawach. W niektdrych stanach faktycznych drzewa i krzewy moga by¢ usuwane swobodnie, w innych zas
prawo wymaga zgtoszenia zamiaru usunigcia wiasciwym organom administracji publicznej, a w jeszcze innych
konieczne jest uzyskanie stosownego zezwolenia. Prawo okresla zasady przeprowadzania zabiegéw pielegnacyjnych
drzew, ustalania optat za usuniecie drzew i krzewow oraz wymierzania administracyjnych kar pienieznych.
Problematyka prawnej ochrony drzew i krzew6w tworzy rozbudowany system, obejmujacy w szczegolnosci regulacje
administracyjnoprawne, cywilistyczne (m.in. odnoszace sie do sporéw powstajacych na tle tzw. prawa sasiedzkiego)
oraz karnistyczne. Kluczowym aktem prawnym regulujacym kwestie ochrony terenéw zieleni i zadrzewien jako
sktadnikéw przyrody jest aktualnie ustawa z dnia 16.04.2004 r. o ochronie przyrody. Podstawowym instrumentem
ochronnym jest obowigzek uzyskania decyzji administracyjnej - zezwolenia na usuniecie drzew lub krzewdw.
Whioskodawca moze by¢ posiadacz nieruchomosci, jezeli zas nie jest on jej wiascicielem, powinien do wniosku
dotaczy¢ zgode wiasciciela. Zdarza sig iz ustalenie wiasciciela lub uzyskanie zgody od wszystkich wspotwiascicieli nie
jest tatwe. Wniosek moze ztozy¢ rdwniez wiasciciel tzw. urzadzenia przesytowego, jezeli drzewo lub krzew zagrazaja
funkcjonowaniu tych urzadzen. Wydanie zezwolenia moze by¢ uzaleznione od okre$lonych przez organ nasadzen
zastepczych lub przesadzenia tego drzewa lub krzewu. Organ przed wydaniem zezwolenia musi dokonaé ogledzin w
zakresie wystepowania w ich obrebie gatunkéw chronionych. Dyskusyjne jest to, czy pracownicy organu w kazdym
przypadku posiadajg specjalistycznag wiedze w tym zakresie. Obowigzek uzyskania zezwolenia na usunigcie nie
dotyczy m.in. drzew w lasach, drzew owocowych, drzew, ktérych pien nie przekracza okreslonego obwodu, drzew lub
krzewdw nalezacych do inwazyjnych gatunkéw obcych stwarzajacych zagrozenie dla Unii Europejskiej lub dla Polski.
Kontrowersyjne jest wytaczenie drzew lub krzewdw, ktére rosng na nieruchomosciach stanowigcych wiasnos¢ oséb
fizycznych i sg usuwane na cele niezwigzane z prowadzeniem dziatalnosci gospodarczej (obserowany jest niekiedy
proceder szybkich transakcji odsprzedazy terenu firmom deweloperskim). Swiadomos¢ spoteczna istniejacych
obowigzkow prawnych w zakresie wycinki drzew jest nadal zatrwazajaco niska, zwtaszcza w srodowisku wiejskim
(lub normy prawne sg powierzchownie znane, lecz ignorowane), ale tez niestety wsréd przedstawicieli zawoddw
prawniczych (moze mie¢ na to wptyw fakt, iz prawne aspekty ochrony przyrody nie znajdujag miejsca w kanonie
obowigzkowych przedmiotéw ksztatcenia na studiach prawniczych).

Stowa kluczowe: przyroda, zezwolenie, optata, kara, zielen
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THE IMPACT OF LIGHT ON FUNCTIONAL TRAITS OF TREE

SEEDLINGS

Olena BLINKOVA'?
YInstitute of Dendrology, Polish Academy of Sciences, Parkowa 5, 62-035 Kérnik, Poland,
“Taras Shevchenko Lugansk National University, 3 Koval St., 36003, Poltava, Ukraine

The relationship between plant functional traits and the environment is a key aspect of ecological research.
Trait-based studies enable the assessment of plant adaptive strategies across various levels of biological organization —
from cells and tissues to entire ecosystems. The plant economics spectrum theory posits that leaf, stem, and root traits
are coordinated in response to abiotic factors. Indicators such as specific leaf area (SLA), leaf mass per area (LMA),
and specific root length (SRL) are interrelated and have adaptive significance in temperate forests, subarctic flora, and
Mediterranean ecosystems. Functional traits of leaves, stems, and roots are expected to respond to environmental
changes, with light being the dominant factor for above-ground organs, while root traits depend more on resource
allocation. However, studies show that coordination between above- and below-ground traits is not always consistent,
making their adaptive roles more difficult to interpret. In recent years, increased attention has been given to seedling
functional traits, as their survival determines the future of forest ecosystems. Seedlings possess morphological
characteristics that reflect their adaptive strategies. At early developmental stages, they depend on seed-stored
resources, and their traits such as SLA, LMA, and root characteristics vary with light availability. Light is a crucial
factor in seedling development, influencing forest structure and dynamics. Seedling survival is closely linked to seed
mass under shaded conditions, while this relationship weakens under high irradiance. In low-light environments, species
exhibit morphological plasticity to improve light capture, whereas in high-light conditions, they prioritize physiological
traits to maximize photosynthesis. Shade-tolerant species typically have higher SLA for effective light absorption, while
shade-intolerant species invest in higher LMA for leaf durability. Low light levels in natural ecosystems are caused by
closed canopies and light gaps, which influence seedling growth and survival strategies. Species-specific light use
explains seedling architecture and performance, reflecting a trade-off between high shade survival and rapid growth
under intense light. Phenotypic plasticity is an important mechanism of seedling adaptation to varying light
environments. Shade-tolerant species exhibit high plasticity in leaf traits, while shade-intolerant species show lower
plasticity in above-ground organs under intensive light. However, the variability of functional traits in response to light
remains underexplored, particularly under ex situ conditions. Studying shade-tolerant and shade-intolerant seedlings
enables the evaluation of their adaptive mechanisms. Although functional traits align along light gradients, the
relationship between above- and below-ground characteristics requires further investigation.

Keywords: abiotic factor, juvenile stage of tree development, characteristics of above-ground and under-
ground organs, variability, ecological plasticity.

WPLYW SWIATEA NA FUNKCJONALNE CECHY SIEWEK DRZEW

Olena BLINKOVA'?
YInstitute of Dendrology, Polish Academy of Sciences, Parkowa 5, 62-035 Kérnik, Poland,
“Taras Shevchenko Lugansk National University, 3 Koval St., 36003, Poltava, Ukraine

Zwigzek funkcjonalnych cech roslin ze srodowiskiem jest kluczowym aspektem badan ekologicznych. Badania
oparte na analizie cech funkcjonalnych pozwalajg ocenic¢ strategie adaptacyjne roslin na réznych poziomach organizacji
biologicznej — od komdrek i tkanek po ekosystemy. Teoria spektrum ekonomicznego roslin zakitada wzajemne
powigzanie cech lisci, peddw i korzeni w odpowiedzi ha zmiany czynnikéw abiotycznych. Na przykiad takie parametry,
jak powierzchnia wiasciwa liscia (SLA), masa liscia na jednostke powierzchni (LMA) oraz specyficzna diugosé¢
korzenia (SRL), sg ze sobg skorelowane i majg znaczenie adaptacyjne w warunkach laséw strefy umiarkowanej, flory
subarktycznej oraz ekosysteméw $rédziemnomorskich. Cechy funkcjonalne lisci, pedéw i korzeni powinny reagowaé
na odpowiednie zmiany $rodowiskowe — $wiatto jest gtownym czynnikiem wplywajacym na organy nadziemne,
natomiast cechy korzeni w wiekszym stopniu zalezg od rozmieszczenia zasobéw. Jednak badania pokazuja, ze
zgodnos¢ miedzy cechami nadziemnymi a podziemnymi nie zawsze sie¢ potwierdza, co utrudnia okreslenie ich roli w
adaptacji roslin. W ostatnich latach duza uwage poswieca si¢ badaniom cech funkcjonalnych siewek, poniewaz ich
przezywalno$¢ decyduje o przysztosci ekosystemow lesnych. Siewki charakteryzujg sie okreslonymi cechami
morfologicznymi, ktore odzwierciedlaja ich strategie adaptacyjne. We wczesnych fazach rozwoju zalezg one od
zasobow zgromadzonych w nasionach, a ich cechy funkcjonalne — takie jak SLA, LMA oraz cechy korzeniowe —
zmieniaja Si¢ W zaleznosci od poziomu dostepnego $wiatta. Swiatto stanowi kluczowy czynnik rozwoju siewek,
wptywajac na skiad i dynamike lasow. Przezywalnos¢ siewek jest scisle zwigzana z masa nasion w warunkach
zacienienia, natomiast przy wysokim natezeniu swiatta zaleznos¢ ta stabnie. W $rodowisku o niskim dostepie do swiatta
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gatunki wykazuja plastycznos¢ morfologiczna, umozliwiajaca skuteczniejsze przechwytywanie $wiatta, natomiast w
warunkach silnego nastonecznienia akcentujg cechy fizjologiczne, by maksymalizowaé fotosynteze. Gatunki
cienioznosne maja wyzsze wartosci SLA, co umozliwia efektywne wychwytywanie swiatla, podczas gdy gatunki
Swiattolubne inwestuja w LMA, zapewniajac wigkszg trwatos¢ lisci. Nizszy poziom $wiatta w naturalnych
ekosystemach wynika ze zwartego sklepienia koron drzew oraz obecnosci luk swietlnych. Czynniki te determinujg
wzrost i strategie przetrwania siewek. Miedzygatunkowe réznice w wykorzystaniu $wiatta ttumacza budowe siewek
oraz ich produktywnos¢, poniewaz gatunki balansujg migedzy wysokim przezyciem w cieniu a szybkim wzrostem w
warunkach intensywnego oswietlenia. Plastycznos¢ fenotypowa jest istothym mechanizmem adaptacyjnym siewek do
zmieniajacych si¢ warunkow swietlnych. Gatunki cienioznosne wykazuja wysokg plastycznos¢ cech lisciowych,
podczas gdy gatunki swiattolubne przystosowuja sie do intensywnego nastonecznienia, charakteryzujac sie stosunkowo
niska plastycznoscig cech organdw nadziemnych. Niemniej jednak zmienno$¢ cech funkcjonalnych w odpowiedzi na
Swiatto nie zostata jeszcze w pelni poznana, zwtaszcza w warunkach ex situ. W badaniach nad siewkami gatunkdéw
cienioznosnych i s$wiattolubnych mozliwa jest ocena ich mechanizméw adaptacyjnych. Cechy funkcjonalne tych
gatunkéw sg skoordynowane wzdtuz gradientu $wietlnego, jednak kwestia zaleznosci miedzy cechami organdéw
nadziemnych i podziemnych wymaga dalszych badan.

Stowa kluczowe: czynnik abiotyczny, etap siewki drzew, cechy nadziemnych i podziemnych organdw,
zmiennos¢, plastycznosé ekologiczna.

THE ROLE OF QUERCUS ROBUR IN THE FORMATION OF
PROTECTIVE FOREST PLANTATIONS IN THE AGRO LANDSCAPE OF

THE FOREST-STEPPE IN UKRAINE

Svitlana KURKA
Uman National University, Uman

The natural condition of the forest-steppe in Ukraine, the soil and climate in particular, has not changed for the
past century. However, the forest cover, as our research has shown, has been reduced twofold or threefold as a result of
farming and other activities. A direct correlation between a reduction of woodlands and the escalation of erosive
processes has been proven by our extensive scientific research and literary data. A significant increase in agricultural
lands has resulted in the active appearance of such negative phenomena as soil erosion, landslides, the silting of rivers,
etc. As our research has shown, the plowing of agricultural lands and other areas substantially influences the condition
of farmlands and their productivity. This indicator is significantly changing within oblasts and regions. An analysis of
general woodlands of the regional forest-steppe zone found that these woodlands once formed 18.2% of the total but
have been reduced to 13.1%. Research carried out by us in agricultural landscapes has proven that the indicators of
woodlands do not exceed 1-3%. A sharp decrease in the pace of protective forestation in the woodland steppe of
Ukraine over the past years is a result of many factors. These include the absence of financing to carry out forest
reclamation planting on lands that have low productivity or have been abandoned, and the fact that the planting of trees
to protect woodland environments has stopped. Moreover, there is a tendency towards a reduction of protective
woodland planting in some areas because of infrequent inspections and cutting. The absence of care has led to changes
in planting or the complete death of woodland areas. It is necessary to mention that an extremely small amount of
attention is paid to the creation of protective woodland planting among agricultural lands. As a rule, the species
composition of such planting areas does not satisfy the forest vegetation conditions, and the efficiency of their effect on
the microclimate of agricultural lands is significantly weakening. Robinia pseudoacacia, Populus canadensis, Betula
pendula, Acer negundo, Carpinus betulus, willow, and common hornbeam dominate as a part of most field protective,
soil protective, roadside, and other forest plantings, which is evidence of the residual principle of their creation.
Underestimating typical requirements during the creation of areas where protective new forests are being planted
significantly reduces the value of their planting. According to our calculations, it has been determined that it is
necessary to increase woodlands by up to 8-10% for the complex improvement of the ecological situation of the
conditions of the Forest-steppe agro landscape. Within this zone, there are 565,000 hectares of farmland and the
enhancement of forest plantations by almost 7% more would allow an expansion of the area of forest plantations by up
to almost 350.000 hectares. To conclude, the area of forests using Quercus robur only within the agro landscape of the
Forest-steppe can be increased by up to almost 280,000 hectares, which will make it possible not only to improve the
microclimate and ecological conditions in this zone but to also significantly increase its general forest cover and expand
the forest raw material base of the region proportionally.

Keywords: woodlands/forest cover, eroded lands, forest reclamation planting, agricultural lands, and typological
conditions.
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POJIb IYBA 3BUYATHOI'O Y ®OPMYBAHHI 3AXUCHHUX JIICOBUX

HACA/J/KEHDb B AT'POJTIAHINA®TAX JIICOCTEILY YKPAIHUA
Csitnana KYPKA

Ymancoxuii nayionanenuti ynieepcumem, Ymano

[IpoTsiroM 0CTaHHBOTO THCSYOMITTS MpHUpoAHi yMoBH Jlicocteny YkpaiHu, 30KpeMa IpyHTH 1 KJIIMatT iCTOTHO He
3MIHIOBAIIUCS, @ JICHCTICTh, SIK TOKAa3alM Halli JOCIIJKeHHs IiJ] BIUIMBOM TOCIIOAAPCHKOI isUTHHOCTI JIHOJIMHH,
3MEHIIIIACh y IBa TpH pa3u. besmocepenHs 3aeKHICTh MK 3MEHIIICHHSM JIiCIB Ta aKTHUBI3aIli€l0 epO3iiHUX MPOLIECIB
MiATBEP/KYIOTBCSL  0araTbMa HAYKOBHMH  JIOCHDKEHHSMH 1 JIITEpaTypHUMH JI@aHUMH. 3HAYyHE 3POCTaHH:
CUTBCHKOTOCIIOJIAPCHKUX 3E€MeNb CIPHSIIO aKTHUBHOMY TPOSIBY TaKMX HETaTHBHHX SIBHII, SIK €pO3is TPYHTIB, 3CYBH,
3aMyJCHHS pidoK Ta iH. SIK ToOKa3aau Hami JOCHIIKCHHS, ICTOTHHH BIUTMB Ha CTaH 3CMJITHHX Vrigb Ta IX
NPOAYKTHUBHICTH Ma€ PO3OPAHICTh CUILCHKOTOCIOAAPCHKUX yrifb Ta Bciel Tepuropii. Lleil mnokazHUK iCTOTHO
KOJTUBAETHCA K B MEXaxX 00JlacTel Tak i MeXaX PerioHiB. AHaJli3 3arajbHOI JIICUCTOCTI JIICOCTEIOBOI 30HH PETiOHY
Nokasas, 1o BoHa TyT csrae 18,2 % mnoHmwxkyrounck no 13,1%. JlocmimpkeHHs npoBeeHi HaMH B arpojaHmadrax
3aCBIYMIIH, 110 TOKa3HHUKH JIICHCTOCTI He nepeBunlye 1-3%. Pi3ke 3MeHIIEHHS! TEMITIB 3aXHCHOT'O JiCOPO3BEACHHS Y
Jlicocreny YkpaiHu IpOTSTOM OCTaHHIX POKIB MOSCHIOETHCS OaraTbMa MpUYMHAMH. BHACIIIOK BiZICYyTHOCTI B OCTaHHI
poku (hiHAHCYBAaHHS Ha MPOBEACHHS JIiICOMETIOPATHBHUX MOCAJOK HAa HHU3BKOMPOJIYKTUBHUX i MOKUHYTUX 3EMJIIX,
poOOTH TIO CTBOPEHHIO 3aXHCHHX JIiCOBUX HAaca/yKeHb NpHUIMMHWIKNCh. CHocTepiraeTbesi TaKOX TEHICHIS JIO
3MCHIIICHHS IUION] 3aXMCHUX JICOBUX HACA/UKCHb BHACIIJOK HECBOEYACHOIO MPOBEICHHS OIIIOBUX PYOOK,
3aCTOCYBaHHS HaIMIpHO BHCOKOI X IHTEHCHBHOCTI a00 BiJCYTHOCTI IOMIIANY, IO HPU3BOAUTH JO PO3JIaIHAHHS
HacaJDKeHb Ta 1X 3arubenb. BapTo 3a3Ha4YMTH, 110 OCOOIMBO MO YBAarW MPUIUIAETHCS CTBOPSHHIO 3aXHCHUX JIiCOBUX
HacaJDKeHb cepel] arpoyrillb, HOPOAHUN CKIAJ TaKUX MOCAJIOK, SK IPABHUIO HE BilNOBIJAE JIiCOPOCIMHHEM YMOBaM, a
e(EeKTUBHICTH IX BIDIMBY HA MIKPOKJIIMAT CITBTOCIYTib CYTTEBO MOCTHAONIOETECS. TakK, y CKIIafi mepeBa)KHo1 O1bIIoCTi
MOJIC3aXUCHAX, TPYHTO3aXICHUX, TPHIOPOXKHIX Ta IHIINX 3aXHUCHUX JIICOBHX HACAaIDKEHb IIEpPEBa’KAIOTh aKalis Oina,
TOTIONISI KaHAJChKa, Oepe3a MOBHCIIA, KICH SICCHONMCTHH, BepOa, rpad 3BHUYANHMI, IO CBIAYUTH MPO3ATHIIKOBHI
NPUHIMT 1X cTBOpPeHHs. HemoomiHKka THUIIONOTiYHUX BEUMOT IIijl Yac CTBOPEHHS 3aXUCHHX JIICOBHX HACAIKEHb, CYTTEBO
NOHW)XYE IIIHHICTh TaKMX HACcaKeHb. BiOmoBigHO 1O MPOBEJEHHX PO3PaxyHKIB OyJI0 BCTAHOBIEHO, IO JUIS
KOMIUIEKCHOTO TTOKpAIleHHsI eKOJIOTiYHOi cuTyalii B ymoBax arpoianamadriB Jlicocreny, HEOOX1MHO MiABUIIUTH 1X
micucricth 10 8-10%. B mexax 1iiel 30HM HapaxoBYeThbcsi 565 THC. Ta cLIbrocmyrifib i 30UIbIIEHHST YaCTKH JIICOBUX
Haca/pKeHb Maibke Ha 7% m03BONMIIO O PO3LIMPUTH IUIOILY JIICOBUX HacajkeHb Maibke Ha 350 Tuc. ra. Omke, nuiie B
Mexax arponanamadris Jlicocteny miolly JepeBOCTaHIB 3a y4acTio Jy0a 3BHYaliHOrO MOYKHA 30UIBIINTH Maibke Ha
280 TwHcC. Ta., 110 JO3BOJHUTH HE TUIBKU CYTTEBO MOKPALIMTH MIKPOKJIIMATHYHI Ta €KOJOriYHI yMOBM B Wil 30HI, a U
3HAYHO 301JIBINUTH 11 3araibHy JIICUCTICTH 1 PO3IIUPHUTH B MIEPCIIEKTHBI JTICOCHPOBUHHY 0a3y perioHy.

Kimro4oBi cimoBa: JCHCTICTh, €pOJOBaHI 3eMJIi, JIICOMENIOPATUBHI TMOCAJKH, CUIBCHKOTOCIOAAPCHKI YTis,
THUITOJIOTTYHI YMOBH.

QUERCUS MACRANTHERA x QUERCUS ALBA 'DUB KOMAROVA'

IN THE HERBARIUM (UM)

Tetiana MAMCHUR
Uman National University, Uman

The formation of the Herbarium (UM) collections began when the Main School of Horticulture in Odesa
(successor to Uman National University) was established. In order to improve climatic conditions, the school moved to
Uman and was located in the Sofiyivka Dendrological Park (now the Sofiyivka National Dendrological Park of the
National Academy of Sciences of Ukraine). The Herbarium (UM) continues to form collections of phytodiversity of the
natural flora of the city and its surroundings, replenishes the fund with herbarium specimens of valuable and useful
forest, ornamental and other agricultural plants in the study of professional disciplines. In 2024, the educational
institution celebrated the 180th anniversary of its foundation. The collection fund includes more than 30,000 herbarium
sheets of historical, scientific and educational material, which is replenished annually. In 2022, a herbarium specimen of
the 'Dub Komarova' variety (Quercus macranthera x Quercus alba 'Dub Komarova') was added to the collection of the
Beech family (Fagaceae), which grows in the landscaping of the university campus. At that time, the Head of the
Department of Forestry, Land Reclamation and Ornamental Horticulture, Professor V. I. Bilous introduced a single
plantation of 'Dub Komarova' into the newly created arboretum near the department. The variety is derived from a cross
(Q. macranthera x Q. alba), which was successfully registered in 1995 with a recommendation for cultivation in the
Steppe and Forest-Steppe zones. It was created by breeders of the Ukrainian Research Institute of Forestry and
Agroforestry named after H. M. Vysotsky (Kharkiv). K. P. Badalov (2008) noted the selection of oak hybrids for
drought tolerance in the Northern Steppe of the Right Bank of Ukraine, which was carried out during 1985-1998. The
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variety 'Dub Komarova' was characterized by decorativeness, winter hardiness and drought tolerance. Its straight trunk
is close to Quercus alba, and its winter hardiness and drought resistance are not inferior to Quercus macranthera.

In the conditions of Uman, where the university is located, it grows well and bears fruit. The herbarium's (UM)
carpological collection also includes fruits. The specimen planted by Professor V. I. Bilous is now a natural material for
the study of plants in the discipline of botany, section of plant systematics, as well as dendrology, forestry for students
majoring in 091 Biology, 205 Forestry, 205 Landscaping and gardening. In 2024, during a practical lesson with
students, an invasive pest was found on the plant: the oak lace bug (Corythucha arcuata (Say,)), which was identified by
S. Sukhanov, Associate Professor of the Department of Plant Protection and Quarantine. The herbarium specimen of
leaves with pests was added to the herbarium collection, and the photo was submitted to the iNaturalist online database
(URL.: https://www.inaturalist.org/observations/216066329). Scientists V. L. Meshkova, S. V. Nazarenko, O. I. Glod
(2020) note that it is a dangerous pest of North America that damages oak leaf blades. The species was first recorded in
Ukraine in the forestry of Kherson region in 2017. The replenishment of the herbarium fund with interesting specimens
of biodiversity is the formation of the historical collection of the university; documentary material for scientists to
process for scientific research; useful for students in their educational and scientific activities. The herbarium (UM)
annually increases its revenues not only thanks to students during their studies and teachers during expeditionary
research, but also to amateur naturalists.

Keywords: herbarium specimen, Quercus variety, collections, iNaturalist, Corythucha arcuata

QUERCUS MACRANTHERA x QUERCUS. ALBA ‘DUB KOMAROVA’

B I'EPBAPII (UM)
Temsana MAMYYP

Ymancoxui nayionanenuii ynieepcumem, m. Ymano

®opmysanus Gouzis repbapito (UM) posmouarto y yacu ctBopeHHs ['0I0OBHOTO yUHITHIINA Ca[iBHUIITBA B MiCTi
Opeca (mpaBOHACTYIHUK Y MaHCHKHI HAL[iOHATIBHUIT yHIBEpCUTET). 3 METOIO HOJIMIICHHS KIIIMATHYHUX YMOB yYMITHILE
nepei3anTh 10 Micta YMaHi Ta po3TamioByeThest Ha 6asi meHmponoriunoro mapky «CodiiBkay» (Huui HarmioHnampHui
nenaponoriunuii mapk «CoodiiBka» HarionanbHol akamemii Hayk Ykpaian»). Iep6apiit (UM) mpomosskye dopmyBati
KOJICKITIi (hiTOPI3HOMAHITTS MPUPOAHOI (JIOPH MiCTa Ta HOro OKOJIUIIh, MOMOBHIOETHCA (DOHJ repOapHUMHU 3pa3KaMu
I[IHHUX Ta KOPUCHHUX JIICOBHMX, JCKOPAaTHBHHX Ta IHIIUX CLIbCHKOTOCIIONAPCHKUX POCIMH Y BHBYEHHI (haXxoBUX
quctuintid. Y 2024 p. HaBuyanbHuii 3aknan BiacesitkyBa 180-u piuust cBoro 3acHyBaHHs. KonekuiiHuii GpoHn Hamivye
monaa 30 000 repOapHHX apKyIIiB iCTOPHYHOI, HAYKOBOI 1 HABYAJIBHOI YACTUHH, KU IIOPIYHO MOMOBHIOEThCs. Y 2022
p. 1o konekiiii poaunu bykosi (Fagaceae) momgano repoapuuii 3paszok copry ‘Iyd Komapora’ (Quercus macranthera x
Q. alba ‘Dub Komarova’), skuii 3poctae B 03€l€HEHHI CTyaMicTeuka yHiBepcuTeTy. Ha Toif yac 3aBigyBau kadenpu
JICIBHUIITBA, Meiopalii 1 IeKOpaTUBHOTO caiBHUITBA, npodecop B. I. binoyc iHTpoyKyBaB MOOJMHOKE HACAHKEHHS
‘Ilyo KomapoBa’ B HOBOCTBOpeHWi JIeHipapii Oins kadenpu. CopT oTpuMaHo Bifg cxpelryBanHs (ny0
BEJTMKOMWISIKOBUI X J1y0 Oinmit), sikuil ycmimHo 0yB 3apeectpoBanuil y 1995 p. 3 pekoMeHali€ero A1 BUPOIITYBaHHS B
3oHi Cremy, Jlicocreny. Bin OyB cTBOpeHmii cenekuioHepaMu Y KpaiHCBKOTO HayKOBO-/IOCIITHOTO iHCTHTYTY JIICOBOI'O
rocrmofapcrBa ta arpoiicomerniopanii imeni I'. M. Bucorpkoro (Xapkis). K. I1. Bamanos (2008) BiamiTeB BeaeHHs
cenexuii riOpuaiB ayda Ha mocyxocTilkicTs B ymoBax IliBHiunOro Cremy IlpaBobepexckst Ykpainu, sKi 31ificHIOBaIHCS
ympomosx 1985-1998 pp. Copr ‘IHy0 KomapoBa’ xapakTepnsyBaBCs IEKOPAaTHBHICTIO, 3HMMOCTIMKICTIO Ta
nocyxocrifikictio. Moro mpsmuii cToBOyp HaGmmkeHui 10 mayb6a GinOro, a 3MMOCTIHKICTH i MOCYXOCTIHKiCTh He
MOCTYTIAETHCS YOy BEMUKOMIWIIKOBOMY. B ymMoBax YMmaHi, e pOo3TalIOBaHWN YHIBEPCUTET, BiH BIIMiHHO 3pOCTa€ Ta
wiogoHocuTh. Jlo Kapromoriunoi komekitii rep6apito (UM) 3i6pano i mwromu. ExseMruisp Bucamkenuit mpodecopom
B. 1. bimoycom HWHI € TPUPOIHMM MaTepiajJloM 3 BHUBYEHHS POCIMH AWCIUILIIHK OOTaHiKa, PO3ALT CHCTEMAaTHKa
POCIIHH, a TAKOX JEHJPOJIOTIs, JICIBHUIITBO Ui CTYJEHTIB (haxoBoro crnpsMyBanHs cretiaabrocti 091 biosoris, 205
JlicoBe rocnionapctBo, 205 CamoBo-napkoBe rocrnogapcto. Y 2024 p. mig yac NpakTUYHOTO 3aHSTTS 31 CTyJIEHTaMU Ha
pociuHi Oya0 BUSBJIECHO iHBa3iiHOro miKigHWKA: mayboBmii kimom mepexxuBuuii (Corythucha arcuata (Say,)), sxwii
JIONIOMIT BHU3HAUUTH JOLEHT Kadenpu 3axucty i kapantuHy pociuH C. B. Cyxanos. ['epbaphuii 3pa3ok JIHCTKIB 3i
IIKITHUKAaMH J0JaHo g0 TrepbapHoro ¢oumy, a ¢oro momaHo g0 iHrtepHer-O0asm mammx iNaturalist (URL:
https://www.inaturalist.org/observations/216066329). Haykosmi V. L. Meshkova, S. V. Nazarenko, O. I. Glod (2020)
BIIMIYAOTh, K HeOe3meuHui MKiAHUK [liBHIYHOT AMEpHKH, IO 3aBJa€ MIKOIH JIMCTKOBUM ILIACTHHKAM Ayda. Bun
BIepIe 3adikcoBaHO Ha YKpaiHi B JIICOBUX rocnoaapcTBax XepcoHcbkoi oomacti 2017 poky. [TonoBHeHHS repOapHOro
(doHIy LiKaBUMH 3pa3KaMu OlOpi3HOMAHITTS € (OPMYBaHHSM ICTOPHYHOTO KOJEKLIHHOrO Ha/J0aHHS YHIBEPCHUTETY;
JIOKyMEHTAJIbHIM MaTepiajioM B ONpAalOBaHHI HAYKOBISIMHA 3 METOIO MPOBEJCHHS HAYKOBUX JOCITIHKEHb; KOPHCHUM
CTyICHTaM y HaBUYallbHIN Ta HAYKOBi# AisutbHOCTI. ['epbapiit (UM) mpuMHOXKY€E HIOPIYHO CBOT HAAXOKEHHS HE JIHIIE
3aBJISKU CTYACHTAM il YaC HaBYAHHS Ta BUKJIAaJayaMH 3i 3[IHCHEHHS SKCHEAMI[IHHUX TOCIiDKeHb, a i aMaTopaMu
TIPUPOIOAOCI THUKAMHU.

Kurouoi cioBa: repOapHuii 3pa3ok, copt ayba, konekuii, iNaturalist, Corythucha arcuata
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PLANTS OF GRASS-SHRUB LAYER IN FRESH WOODS OF

“KARMELYUKOVE PODILLIA” NATIONAL NATURE PARK
Nina SHPAK

““Karmelyukove Podillia” National Nature Park, Chechelnyk

The main structural features of herbaceous and subshrub layer have been analyzed, and its functional role has
been defined on the example of the forests of Ukrainian Podillia (Vinnytsia region, Chechelnyk). During the
observations generally accepted methods in forestry and geobotany were used. High floristic biodiversity in forest
ecosystems and heterogeneity of their flora have been specified on the basis of comparative floristic analysis. It was
found that the composition of the herbaceous-shrub layer includes 41 species of plants: 14 species of shrubs, 27 species
of herbaceous plants. It has been established that the projective coverof herbaceous-dwart-shrub layer plants in
overstocked oak stands (100-140 years old) is 30-80 %. The smallest projective coverage in 140-year-old plantations is
20%. It was found that there are about 13 plant species with projective cover of more than 1% in the stands of both age
groups. The most common species in these oak stands are Allium ursinum L., Carex brevicolis DC., Viburnum
lantana L., Crataegus oxycantha L., Crataegus monogyna Jacq., Sambucus nigra L., Swida sanguinea (L.) Opiz. Also,
in these oak forests contain plants listed in the Red Book of Ukraine, in particular Galanthus nivalis L., Allium
ursinum L., Euonymus nana M.Bieb. and regionally rare plants of Vinnytsia: Cornus mas L., Convallaria majalis L.,
Hedera helix L., Dentaria quinquefolia M. Bieb., Scilla bifolia L.. The understory is dominated by Carpinus betulus L.
(17.1 %), other understory plants make up 24.4 % of the total number of species. It was established that in oak
plantations aged 130-140 years, the number of species of the grass-shrub layer decreased and amounted to 17 species
compared to the number that was characteristic of 100-year-old plantations (41 species). Of the total number of species
that form the grass-shrub layer, forest species represent — 61%, edge species — 29.3%, and ruderal species account for
- 9.7%. .. The value of the Sorensen species similarity index between plant communities of overstockedoak stands is
0.67 in the shrub layer, and 0.57 in the grass layer. It has been studied that with the age of tree stands there is a gradual
decrease in the species composition of terrestrial vegetation/ Individual ecological amplitudes of forest herbs conform to
environmental regimes of the relevant syntaxon, and with the proper management of these forests, the structure of the
lower tiers will preserve its integrity and identity in the protected natural areas. The success of tree regeneration period
is largely determined by the composition and structural features of shrubs and grasses.

Keywords: old oak plantations, biodiversity, projective cover, Sorensen's species similarity index.

POCJ/IMHU TPAB’SIHO-YAT'APHUKOBO SAPYCY B CBI’KUX AIBPOBAX
HALIOHAJIBHOI'O NTIPUPOJHOI'O ITAPKY

«KAPMEJJIIOKOBE ITOIIJIJISA»
Hina HIITAK

Hayionanvuuii npupoonuii napk «Kapmenroxose I[lodinna», cum Yeuenvruk

Ha mpuxnani miciB Ykpaiacekoro Homiwis (Binauipka obmacts, cMT YedenbHHK) MPOaHaTi30BaHO OCHOBHI
0co0MMBOCTI Oy0BU TpaB’ THO-4arapHUKOBOT'O SPYCY Ta BU3HAYEHO Horo (GyHKIIOHATBHY poib. [1i 4ac criocTepexeHs
BHKOPHUCTAHO 3aTajbHONPHHATI METOIWKH B JIICO3HABCTBI Ta TreoboTaHimi. Ha ocHOBI MOPIBHIIEHOTO (hIOPHUCTHIHOTO
aHai3y BCTaHOBJICHA BHCOKA (PIOPHCTHYHA OiOPI3HOMAHITHICTH JICOBMX (DITOIEHO3IB 1 TETEPOreHHICTh iX (IIOpH.
3’scoBaHo, IO 10 CKJIaAy TPaB’STHO-4arapHUKOBOTO APYCy BXOAUTH 41 BHI POCTHH: YarapHuKiB — 14 BUiB, TpaB’THUX
pociuH — 27 BHAiB. BcTaHOBIEHO, IO YacTKa MPOEKTUBHOTO MOKPHTTS POCIHMH TPAaB’sHO-YarapHHUKOBOT'O SIPYCY B
nepectiiunx my6oBux HacamkeHHsx (100-140 pokis) cramoButs 30-80 %. HaiimeHIime NpOEKTHBHE MOKPUTTSA B
HacapkeHHsX BikoM 140 pokiB i cranoButh 20 %. 3’sicoBaHo, 10 Y BCIX JIepPEBOCTaHAX TPAIUISEThCs 0mu3bko 13 BUIB,
AKI MalOTh NPOEKTHBHE MOKpUTTH moHan 1 %. HalinommpeHinmmmu BHOaMHU B IUX IyOOBHX AEpEBOCTaHAX €. LU0y
Bemmexa (Allium ursinum L.), ocoka mapeceka (Carex brevicolis DC.), kanuna ropaosuna (Viburnum lantana L.), rorin
komrounit (Crataegus oxycantha L.), rmig omHomaroukosmii (Crataegus monogyna Jacq.), 6ysuna gopua (Sambucus
nigra L.), cBumuHa kpuBaBo-uepBoHa (Swida sanguinea (L.) Opiz). Takox y BiKOBHX AyOOBHX JepeBOCTaHAX
TPAIUISIIOTECSL POCITHHH, sIKi 3aHeceHi m0 YepBOHOT KHHMTHM YKpalHu, 30Kpema: mijcHiKHHK 3Buuainuii (Galanthus
nivalis L.), mubyast Beamexxa (Allium ursinum L.), 6pycnuna kapaukosa (Euonymus nana M.Bieb.) Tta perionanbHO
pinkicHi pocnuH Binnumyumnu: ku3un crpaexHiii (Cornus mas L.), konsaunis 3suuaitna (Convallaria majalis), mmrorn
spuyaitauii (Hedera helix L.), 3yonuus n’stunucta (Dentaria quinquefolia M. Bieb.), mponicka asonucta (Scilla bifolia
L.). ¥ migpocTi nepeBaxae rpad 3suuaiinuii (Carpinus betulus L.) (17,1 %), iHui pociHHE MiAPOCTY CTaHOBIATH 24,4
%, BiJ 3araqpHOI KUTBKOCTI BHIIB. BeTaHOBIICHO, IO B 1yOoBHX HacaJukeHHsAX BikoM 130-140 pokiB KiTbKiCTh BHIIB
TpaB’sTHO-4arapHUKOBOT'O SIPYCY 3MEHIIYEThCS 1 CTaHOBUTH 17 BUIIB 10 Ti€l KiybKoCTi, sika Oyna mpuramanHa 100-
piunum HacamkeHHsM (41 Bupn). [3 3aranpHOi KiBKOCTI BHIIB, SIKi YTBOPIOKOTH TpPaB’sSHO-YarapHUKOBHUI spyc
mpezacTaBieHi JTicoBi Buan — 61 %, Bumm y3mice — 29,3 % i pyaepanshi — 9,7 %. BenmnunHa iHASKCY BUIOBOI TTOiOHOCTI
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CopeHceHa MK pI3HUMH BIKOBUMH YIPYNOBaHHSAMH AyOOBHMX HAaca/pKeHb y YarapHHKOBOMY sipyci craHoButh 0,67, y
tpaB’saomy — 0,57. [locmimpkeHo, o 3 BiKOM JepEBOCTaHIB BinOyBaeThCS IMOCTYIIOBE 3MEHIICHHS BHIOBOTO CKIATY
KIUBOTO HAJIPYHTOBOT'O TOKpWBY. [HIMBiIyandbHI €KONOTiYHI aMIUTITYAH JICOBUX TpaB BiAMOBIMAIOTh €KOJIOTTYHIM
peXuMaM BIOIOBIIHUX CHHTAKCOHIB, 1 Ha MPUPOAHUX TEPHUTOPISAX, SIKI OXOPOHSIOTHCA, SIK 1 TPH TPaBUIBHIM
TOCHOAAPCHKill eKcIDTyaTamii WX JiCiB, CTPYKTypa HIDKHIX spyciB 30epirae CBOIO MHiTICHICTH 1 CaMOOYTHICTB.
VYcminrHicTh TOHOBIIOBAIBHOT'O TPOIECY ACPEBHUX IMOpiJ 0arato B 4OMY BH3HAYAETHCSA CKIAZAOM i OCOOIHBOCTSIMH
CTPYKTYp YarapHHUKIB i TPaBOCTOIO.

KnrouoBi croBa: BikoBi ayOOBI HacajpkeHHs, OlOpPI3HOMAHITTS, NPOSKTHBHE IOKPUTTS, IHIEKCY BHIOBOI
noaibrocti CopeHceHa.

PECULIARITIES OF GENERATIVE PROCESSES IN PRICKLY SPRUCE

(PICEA PUNGENS ENGELM.)

Andrii BADENKO
Uman National University, Uman

Blue spruce (Picea pungens Engelm.), or blue spruce, is native to the mountainous regions of western North
America and is widely used as an ornamental plant due to its shape and color of needles. The generative processes
leading to seed formation are key to the survival and spread of this long-lived species (up to 400-600 years). Conifers
are naked-seeded plants, their seeds develop openly on the scales of cones. The life cycle is characterized by the
dominance of a diploid sporophyte and a reduced haploid gametophyte. They are heterosporous: microspores form
pollen grains - the male gametophyte, and megaspores form the female gametophyte with an ovule inside the seed
embryo. Pollination is predominantly wind (anemophilia). Fertilization occurs without the participation of water: the
pollen tube delivers two immobile sperm to the egg; one sperm fuses with it to form a zygote. The zygote develops into
an embryo inside the seed, which also contains a supply of nutrients (endosperm) and is protected by a skin. No fruit is
formed. The thorny spruce is a monoecious plant. Male strobils (microstrobils) are small, elongated-cylindrical, mostly
pinkish-red, located throughout the crown, but more often in its upper part, and contain about 100 microsporophylls.
Female strobilus are formed mainly at the top of the crown, at the ends of the branches. Young cones are greenish, turn
bright red or purple during the period of receptivity, and take an upright position with open scales. After pollination, the
cone becomes hanging, the scales close. The mature cone is cylindrical, 6-10 cm long, light brown, with thin, flexible
scales with a wavy edge. Pollination takes place in the spring (May-June). The yellow pollen is produced in huge
quantities (about 370,000 grains per strobilus) and has two air sacs for better distribution. Pollen is captured by the
receptive female cones in an upright position. Development takes place inside a seed embryo protected by a cone. After
pollination, the pollen tube grows through the nucellus into the female gametophyte. The generative cell divides into
two immobile spermatozoa. One sperm fuses with the egg in the archegonium, forming a diploid zygote (2n). The entire
process from pollination to fertilization takes one growing season. The zygote develops into an embryo
(embryogenesis) through mitosis, passing through the stages of proembryogenesis, early and late embryogenesis with
the formation of the germ axis and cotyledons. The cones ripen in August, turning light brown. The seeds (3-4 mm,
dark brown) ripen in October-November and have a long wing (up to 12 mm). Shock (hygroscopic) opening and seed
release begins in September and continues into winter. It is spread mainly by wind (anemochory). Most seeds fall close
to the tree (within 90 m), which limits natural renewal. Empty cones remain on the tree for 1-3 years.

Keywords: naked-seeded plants, North America, diploid zygote, microsporophyte, mitosis.

OCOBJUBOCTI TEHEPATUBHUX ITPOLECIB VY SIJIMHU KOJIOYOI

(PICEA PUNGENS ENGELM.)
Annpiit BAIIEHKO

Ymancoxuii nayionanenuii ynieepcumem, m. Ymano

Smuna xomoua (Picea pungens Engelm.), abo GnakuTHa, MOXOAMTH 3 TipChKUX paiioHiB 3axigHoi ITiBHiuHOT
AMepHKH 1 HIMPOKO BHUKOPHCTOBYETBCS SIK NEKOpAaTHBHA POCIMHA 3aBJIsSKH CBOIH (hopmi Ta 3abapBiieHHIO XBOI.
['eHepaTHBHI mpoliecH, 10 BeIyTh A0 YTBOPEHHS HACIHHS, € KIIOYOBUMHU VISl BIXKMBAHHS Ta PO3IOBCIOJDKEHHS 1bOTO
nosroxusydoro Buay (mo 400-600 pokie ). XBOWHI € TOJOHACIHHHUMH POCIHHAMH, iXHE HACIHHS PO3BHBAETHCS
BIJKPUTO Ha JIycKaX WMIIOK. JKUTTEBHMI UMK XapaKTEpU3YEThCs JOMIHYBaHHSIM JUILIOIAHOTO cropodity Ta
peayKOBaHUM TaruioiqHuM ramerogitoM. BoHM reTepocrnopoBi: MiKpOCIIOPH YTBOPIOIOThH ITHIIKOBI 3€pHA - YOJIOBIYHMI
rameTodir, a MEeracropy - )KiHOUMH TaMeTO(IT 3 SHICKII THHOI BCEPEIMHI HACIHHOTO 3a4aTKa. 3aluICHHS MEPEBAKHO
BiTpoBe (aHemModinis). 3aruTiAHEHHS BiIOyBa€eThCs O€3 ydacTi BOMM: MATKOBA TPYOKa JOCTABIISE IBA HEPYXOMI CriepMii
JI0 STMIEKITITUHY, OJUH CIEPMIii 3JTMBA€THCS 3 HEIO, YTBOPIOIOYM 3MIOTY. 3UI0Ta PO3BHBAETHCS B 3apOJOK BCEPEIHHI
HACIHWHH, SKa MICTUTh TAKOX 3arac MOXUBHUX PEYOBHH (eHIOCTepM) i 3axuieHa ImKipkor. [Tnig He yTBOPHOETHCSL.
SlnuHa KoOJIOYa — OAHOAOMHA pociuHa. YosoBidi cTpoOiiim (MIKpOCTpOOiK) HEBENUKI, BHIOBKEHO-IIMIIHAPHYHI,
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MIEpEeBAYKHO POKEBO-UEPBOHI, PO3TAIIOBAHI MO BCiil KpOHI, ane 4acTime y BepxHil ii wacTuHi, MicTaTh Omm3pko 100
Mikpocrnopoginis. JXKiaodi cTpoOinu GpopMyrOThCs TepeBa)KHO Ha BEPXIBIl KPOHH, HA KiHIAX TUTI0Y0K. Moo IIHAIIKU
3eJIeHyBaTi, B TEpiOJ PEHENTHBHOCTI CTalOTh SICKPaBO-4EPBOHMMHU a00 IypIypOBUMH, 3aiMarOTh BEPTHUKAIHHE
TIOJIOXKEHHS 3 POSKPHTHMH JycKamH. [licnsl 3anmiiIeHHs IIMIIKa CTa€ MOBHCIOK, JYCKU 3aKPHBAIOTHCS. 3pijia IMIMIIKA
ITiHApUYHA, 6-10 cM 3aBIOBKKH, CBITJIO-KOPHYHEBA, 3 TOHKMMH, THYYKHMH JTYCKaMH 3 XBUJLSICTAM KpaeM. 3aIlICHHS
BiZIOyBa€ThCS HABECHI (TpaBeHb-uepBeHb). JKOBTHIA MMIIOK MPOAYKYEThCS Y BeMUUe3HnX KigpkocTsx (6mmspko 370 000
3epeH Ha CTPOOiT ) 1 Mae JBa MOBITPsIHI MIIIKH IS KPAIIOro PO3MOBCIODKEHHS. 3aXOIUICHHS MHIKY BiZOyBaeThCs
PELENTUBHAMH JKIHOYMMH IIHIIKAMH y BEPTHUKAJIHHOMY ITOJIOXKEHHI. PO3BUTOK BiOYBa€ThCs BCEPEMHI HACIHHOIO
3ayarka, 3aXHWIIEeHOro MHMIKo. [licias 3anuieHHs NHIKOBAa TpyOKa MpPOpPOCTae Kpi3b HYLENyC 10 >KIHOYOro
rametodiry. ['eHepaTHBHA KIITHHA AIJMTHCS HA J1BA HEPYXOMi criepMii. OMH CriepMiil 3MBAETHCS 3 SHLEKITIITHHOI B
apXeroHii, yTBOPIOIOYHM MUILIOIHY 3uroTy (2n). Bech mporec Bim 3amuiieHHs [0 3alUTiIHEHHS 3aiiMae OJIUH
BETETAllIfHMIA CEe30H. 3WMroTa pO3BHUBAETHCS B 3apOMOK (eMOpioreHe3) MUIIXOM MITO3y, NPOXOASYM CTaail
npoemOpioreHesy, paHHbOIO Ta Mi3HHOro emOpioreHedy 3 (OpMYBaHHSIM 3apoOAKOBOi oci Ta ciM’sitonb. Illumiku
JI03piBAIOTh Y CEpIIHi, CTAlO4M CBIiTIO-KOpHuHeBMMH. HacinHs (3-4 MM, TeMHO-KOpPUYHEBE ) MO3piBa€ y >KOBTHI-
nucronani i Mae jore kpuible (10 12 mm). Po3kputTs miok (rirpocKorivyHe) Ta BUBIIbHEHHS HACIHHS IIOYMHAETHCS Y
BEPECHi 1 TPHBA€E B3UMKY. PO3MOBCIOMKEHHS MEPEBaXKHO BiTPOM (aHEMOXOpisi). BinblricTh HACiHHA majae ONU3BKO 10
nepeBa (B Mmexxax 90 M ), 1110 0OMeXy€e MPUPO/IHE TOHOBJICHHS. [10POXKHI INUIIKH 3aJIUIIAI0ThCS Ha aepesi 1-3 poku.
KirouoBi cnoBa: rononacini pocnuny, [liBHiYHa AMepHKa, TUIDIOIIHA 3Ur0Ta, MiKpocropodil, MiTo3.

DECORATIVE FORMS OF COMMON ASH

Oleksandr BAYURA
Uman National University, Uman

Green building is of great importance in the improvement of settlements. While being an effective means of
improving sanitary and hygienic conditions, green spaces play a very important role in the architectural design of a
settlement, both as a whole and in its individual ensembles. The successful solution to the problem of greening
populated areas depends on many conditions. The most important of them is the correct selection of plant material that
can ensure good development and durability of green spaces in given climatic and soil conditions. The main plant
material in green construction is trees and shrubs. However, to achieve the highest decorative effect, in order to solve
architectural and compositional problems, along with species, it is necessary to use a variety of their forms, which differ
in biomorphometric indicators. The decorativeness of plants is manifested in their external features - the size and shape
of the crown, the structure and color of the leaves, the size and color of the flowers and fruits. Decorativeness largely
depends on the genetic characteristics of the species and external conditions. The maximum decorative effect of a plant
is best shown in optimal growing conditions. Common ash has approximately 95 ornamental forms. There are three
groups of distribution of decorative forms: 1) by crown shape and growth pattern; 2) by leaf shape; 3) by color of leaves
and shoots, three more complex groups were added: 4) by crown shape and leaf shape; 5) by crown shape, color of
leaves and shoots; 6) by leaf shape, color of leaves and shoots. The first group includes 20 decorative forms of the
common ash; the second - 14; the third - 17; the fourth - 5; the fifth - 6; the sixth - 5. Five decorative forms were not
assigned to any of the above groups, as no decorative features were found in their descriptions that could be used to
categorize them. When considering ornamental forms, we note 82 synonymous names. The largest number of such
names is for F. excelsior ‘Crispa’ and F. excelsior ‘Nana’, 13 and 12, respectively. We separately identified 23 names of
ornamental forms or synonyms whose author is unknown, or only the country, sometimes the city, year of cultivation or
discovery is given. In this regard, we assume that they currently exist only in publications, or may be synonyms of
existing decorative forms.

Keywords: ornamental forms, common ash, crown, leaves, color

JEKOPATHUBHI ®OPMMU SICEHA 3BUMAMHOI' O
Onekcanap BAIOPA

Ymancokui nayionanvnuii ynieepcumem, m. Ymauo

[Tpu Gnaroycrpoi HaceneHnX MiCllb BENWKE 3HAUEHHS Mae 3eieHe OyaiBHUUTBO. Bymyun eQekTUBHUM 3aco0oM
TIOJIIIIICHHSI CaHITapHO-TITi€HIYHUX YMOB, 3€JIeHI HAaca/DKeHHs BIJIrparoTh Pa3oM i3 TUM JIOCUTh BaXKIMBY pOJIb B
apXITEKTYpHOMY O(QOPMIICHHI HACEIICHOT'O ITYHKTY SK y IJIOMY, TaK i OKpEeMHX HOro aHCcaMOJiB. Y CIIIITHE BUPIIICHHS
3aBJIaHHsI 03€JICHEHHS! HACEJICHNX MICILb 3aJISKUTD Bif Oarathbox ymMoB. HalBaxnuBIiIIMM 13 HUX € NMpaBHIbHUI NOOIp
POCIMHHOTO Matepiaily, KUl Moe 3a0e3NeYdTH B AaHMX KIIMAaTHYHHMX Ta I'PyHTOBHX YMOBaX rapHMH pPO3BHUTOK i
JIOBTOBIYHICTh 3€JIeHNX Haca/pkeHb. OCHOBHMM POCIMHHHM MaTepiajoM Y 3eJIeHOMY OYAIBHHIITBI € JiepeBa Ta KyIIi.
OpHak, 1Sl JOCSATHEHHS HAaWBHUIOTO IEKOPATHBHOTO €(EeKTy, 3 METOI0 BHPIIIEHHS apXiTeKTYPHO-KOMITO3UIIHHUX
3aBJaHb, INOpSA 13 BUAAaMH OOOB’S3KOBE BHMKOPHCTAaHHS pI3HOMAHITTA iX QopM, sKi BigpI3HAIOTBECI 32
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6i0MOp(OMETPUYHUMH TOKAa3HUKAMH. JIeKOpaTHBHICTh POCIMH BHSBISETHCS B iX 30BHIIIHIX O3HaKax — po3Mipi Ta
¢dopmi kpoHH, OyIOBi Ta 3a0apBICHHI JHCTKIB, pO3Mipi Ta 3a0apBieHHI KBITOK i TioniB. JlekopaTHBHICTH 6araTto B
YOMY 3aJIeKHUTh BiJ] TEHETUYHUX OCOOJIMBOCTEH BUAY Ta 30BHINIHIX yMOB. MaKcHMallbHa JEKOPATUBHICTH POCIUHU
HalKpale TPOSBISAETHECS B ONTHMAJIbHUX yMOBax ii BUpomryBaHHs. Slcen 3suuaiimmit (Fraxinus excelsior) mae
opierrosHo 95 nexopatuBHEX GopM. J[0 iICHYIOUHX TPHOX TPYI PO3MOALTY AeKopaTUBHUX (opMm: 1) 3a hopMoro KpoHH
Ta XapakTtepoM pocty; 2) 3a (Gopmoro THCTKIB; 3) 3a 3a6apBJICHHSAM JIMCTKIB Ta MArOHIB JOMANH 1€ TPH KOMIUIEKCHI
rpymu: 4) 3a $hopmMoro KpoHH Ta GOPMOIO JIHMCTKIB; 5) 3a ()OpMOIO KpOHHM, 3a0apBIICHHSIM JIMCTKIB Ta TAroHis; 6) 3a
(hopMOIO JIUCTKIB, 3a0apBJieHHAM JIUCTKIB Ta maroHiB. Jlo mepmioi rpynu HanexuTh 20 nexopaTHBHUX (opM siceHa
3BHYAWHOro; 110 npyroi — 14; no Tpetboi — 17; no yerBepToi — 5; mo m’sitoi — 6; g0 moctoi — 5. [1’sTh nekopaTUBHUX
¢dopM He BimHECIN IO JKOAHOI 3 BHINE3TaJaHUX IPYI, OCKUIBKY HE 3HaWAEHO B IX OIMcax AEKOPaTHBHHX O3HAK, 3a
SKAUMH 1X MOXKHa Oyno 6 posnoninutd. [Ipu po3rnsai aexkopatuBHHX (GoOpM BinmMmiuaemMo 82 CHHOHIMIYHI Ha3BH.
Haiibinbie kinbkicTh Takux Ha3B Mae F. excelsior ‘Crispa’ ta F. excelsior ‘Nana’, BigmosimgHo 13 ta 12. Okpemo
BUAIWIM 23 HAa3BU JEKOPATUBHUX (OopM abO CHHOHIMH, aBTOp SKMX HEBIJIOMHH, UM MOJAETHCS JIMIIE KpaiHa, IHKOIM
MICTO, PIK BHBe/IEHHs a00 BHUSIBIEHHS. B 3B’S3Ky 3 UM IPUIYCKaeMO, IO BOHU Ha JaHWW Yac iCHYIOThb JIMIIE B
myOsiKamisx, a00 MOXKyTh OyTH CHHOHIMaMH ICHYIOUHX JJEKOPATHBHUX (OPM.
Kirouogi cioa: nexkopaTuBHI OpMH, sSICEH 3BUYAHUMA, KPOHA, JIUCTKH, 3a0apBIIeHHS

OPTIMIZATION OF ROOTING CONDITIONS OF STEM CUTTINGS OF
CANADIAN SPRUCE (PICEA GLAUCA CONICA) ASAKEY FACTOR IN

SUCCESSFUL VEGETATIVE REPRODUCTION

Yaroslav DUBOVYI
Uman National University, Uman

The Canadian spruce (Picea glauca) 'Conica’ is an extremely popular ornamental conifer due to its compact,
dense, perfectly conical crown and slow growth. These qualities make it a desirable element in landscape design,
especially for small gardens, rock gardens and container cultivation. Since 'Conica’ is a cultivar, it is possible to
maintain its unique characteristics only through vegetative propagation. Seed propagation does not guarantee the
transfer of varietal characteristics, as seedlings often revert to the original species form or show considerable variability.
One of the main methods of vegetative propagation for 'Conica’ spruce is stem cuttings. However, this process for this
variety is associated with significant difficulties and is considered one of the most difficult among conifers. The rooting
success of cuttings of Canadian spruce (Picea glauca 'Conica’) is low and strongly depends on careful control and
optimization of a number of factors. The key aspects that determine the success of vegetative propagation are: 1. The
timing and technique of cutting: The best results are usually obtained when cuttings are harvested during the dormant
period of the plant (late autumn, winter) or in late summer, when the shoots of the current year are partially lignified.
Preference is often given to cuttings with a “heel” - a small part of the previous year's wood, which improves
rhizogenesis. 2. Useof root formation and growth stimulants: The use of synthetic auxins, in particular indole-3-butyric
acid (IBA), is almost mandatory. The optimal concentration and form of the product (powder or solution) need to be
precisely selected, as excess can be toxic. 3. Substrate composition: The root ng substrate should be light, well-aerated,
moisture-absorbing, sterile, and provide excellent drainage to prevent rotting. Mixtures of peat with perlite, vermiculite
or coarse sand are often used. 4. Microclimate conditions: Creating an optimal microenvironment is critical. This
includes maintaining a consistently high humidity (85-95%), which is usually achieved in a greenhouse with a fogger or
under a film cover. The temperature of the substrate and air should be controlled (optimally 18-22°C), and lower
heating of the substrate often has a positive effect on the process. Diffuse lighting is also necessary. Consequently, the
root formation process of 'Conica’ spruce is very slow and can take from several months to a year or more. Even after
root formation, the plants remain vulnerable and require gradual acclimatization. Thus, the successful cultivation of
seedlings of Canadian spruce (Picea glauca) 'Conica’ from stem cuttings requires and needs in-depth knowledge of
plant physiology and the creation of high-tech conditions, which makes this method difficult but necessary to preserve
the valuable decorative qualities of the variety.

Keywords: landscape design, cuttings, lignification, vermiculite, seedling.
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ONTUMIBALIISA YMOB BKOPIHEHHSI CTEBJIOBUX KHUBIIIB SIJIMHA
KAHAJICBKOI (PICEA GLAUCA CONICA) SIK KJIIOYOBUM ®AKTOP

YCHIINHOT'O BETETATUBHOI'O PO3MHOKEHHSA
Spocnas JJYBOBUIA

Ymancoxui nayionanenuii ynieepcumem, m. Ymano

Slnuaa kamanceka (Picea glauca) dopmu 'Conica’ € Haa3BHYailHO TOMYJISIPHOK JEKOPATHBHOK XBOMHOIO
POCIIMHOIO 3aBJSKU CBOIH KOMIIAKTHIH, IIIIbHIN, 1/1€aIbHO KOHIUHIM KPOHI Ta moBuIbHOMY pocTy. Lli skocTi podnsrs ii
0a)kaHUM EJIEMEHTOM Y JIaHTadTHOMY AM3aliHi, OCOOJMBO Ui HEBEJIUKHX CAaJiB, ajblliHAPIIB Ta KOHTEHHEPHOIO
supomnryBants. Ockinpku 'Conica’ € coproM (KyJIbTHBAPOM), 30€peKeHHS 11 YHIKATBHUX XapaKTEPUCTHK MOXKIIMBE JIUIIE
IIUISIXOM BEreTaTHBHOIO PO3MHOXEHHs. HaciHHEBE pO3MHOMEHHsS HE TapaHTye Iepejadl COPTOBHX O3HAK, OCKUIbKH
CISIHIII YacTO MOBEPTAIOTHCS A0 BUXIAHOI BUIOBOI (popmMu ab0 NEMOHCTPYIOTh 3HAUHY MiHJIIMBICTh. OJHUM 3 OCHOBHHX
METO/IiB BEreTATHBHOTO PO3MHOKEHHS Uit sutnHM 'Conica’ € cre6noBe kuBItoBaHHsS. OqHAK I1Ie# Tpolec s AaHOTO
COpTy NOB’S3aHUM 31 3HAYHMMH TPYJHOIIAMH 1 BBa)KAETHCS OJHMM 13 HAWCKIAIHIIIMX Ccepe]l XBOHHUX IOpiA.
VYcminHicTh BKOpiHEHHS KMBIIB sUMHM KaHajckkoi (Picea glauca 'Conica’) € HU3BKOW 1 CHIIBHO 3aJISKHTh BiJ
PETENBPHOr0 KOHTPOJIIO Ta onTHUMizamii minoi Hu3kM (akTopiB. KirlouoBMMHM acriekTaMu, MI0 BH3HAYaIOTh YCIIX
BEreTaTHBHOrO0 po3MHOKeHHs, €. 1. TepMmiHum Ta TexHika 3aroTiBii >kuBIiB. Halikpammi pe3ynpTaTé 3a3BHYaid
OTPUMYIOTH MPU 3arOTiBJIi XKHBIIB Y IEPioJ CIIOKOK POCIUHU (Mi3HS OCiHb, 3UMa) a00 HANPHKIHII JIiTa, KOJU MaroHu
MIOTOYHOT'O POKY YaCTKOBO 3/iepeB’siHiNN. HacTo mepeBara Hala€ThCs XHUBIM “‘3 I SITKOIO” — HEBEIHMKOI0 YaCTHHOIO
JIEpEBHHM TOMIEPETHHOT0 POKY, IO MOKPAIye pU30reHes3. 2. BUKOpHCTaHHS CTUMYIISTOPIB KOPEHEYTBOPEHHS Ta POCTY:
3acTocyBaHHS CHHTETHYHHX AyKCHHIB, 30KpeMa iHIomiiI-3-macmsaroi kucnoru (IMK), € mpaktudHO 0GOB’SI3KOBUM.
OmnruMansHa KOHIEHTpalisi Ta (opma mpenapary (MOPOIIOK YM PO3YHH) MOTPEOYIOTH TOMHOrO MMiAOOPY, OCKUIBKH
HA/UIAIIOK MOoke Oyt TokcmunuM. 3. Ckmaa cyocrpaty: CyOcTpaT asisi BKOpIHEHHS Mae OyTH JIeTKHM, J00pe
aepoBaHMM, BOJIOTOEMHHM, CTEPHJIBHUM Ta 3a0e3ledyBaTd BiIMIHHUAN ApEeHAX JJI 3amoOiraHHs 3arHMBaHHIO. YacTo
BHKOPHCTOBYIOTH CyMilli TOp(Y 3 MEPIITOM, BEPMHUKYIITOM a00 KPYITHO3EPHUCTUM IMiCKOM. 4. YMOBU MiKpOKITIMATY:
CTBOpEHHSI ONTUMAJIBHOTO MIKPOCEPEIOBUINA € KPUTUYHO BaKIUBUM. Lle BKIFO4ae miaTprMaHHS cTabiIBHO BHUCOKOI
Bostorocti moBiTps (85-95%), mro 3a3BHUAil JOCATAETHCA B YMOBaX TEIUIHIN 3 TYMAHOYTBOPIOIOWOK YCTAHOBKOK abo
i TBKOBUM YKPUTTsAM. TemrepaTypa cyOCTpaTy Ta MOBIiTpsl MOBHHHA OYTH KOHTPOJBOBaHOW (OmTUManbHO 18-
22°C), mpuyoMy HWKHIHM Miirpie cyOCTpary 9acTo TMO3WTHBHO BIUIMBAaE Ha mporiec. HeoOXximHe Takox poscisHe
ocBiTienns. OTke mporiec KOPeHeYTBOpeHHs y sutiHu 'CONica’ MyXe MOBINMBbHUM i MOXe TPUBATH Bifl KiTBKOX MICSIIB
JI0 pOKy 1 Oinbie. HaBiTh micist yTBOPEHHsI KOPEHIB POCIUHU 3aJIMIIAIOTHCS BPA3IMBUMHM i MOTPEOYIOTh MOCTYIOBOT
axmimarisanii. TakuM 9uHOM, YCIillIHE BHPOIYBaHHsS Ca/DKaHIIB suTMHE KaHancekol (Picea glauca) 'Conica’ 3i
CTeOJIOBUX JKMBIIIB BHUMarae ta rnorpedye IiIMOOKMX 3HaHb (i3i0Jorii POCIMH Ta CTBOPEHHS BHCOKOTEXHOJOTTIHHX
YMOB, II0 POOUTSH 1€l METO/I CKJIaTHUM, alie HeOOXiTHUM JUTsl 30epeKeHHs [IIHHUX IeKOPATHBHUX SIKOCTEH COPTY.

KitrouoBi ciioBa: nanamadTHUIA T3aiiH, )KUBII, 31EPEB’ IHUTICTh, BEPMUKYIIIT, CaJKaHCIIb.

AGE-BASED CHANGES IN THE ENGLISH OAK GENETIC RESERVE IN

THE POLTAVA REGION

Svitlana LOS *, Larisa TERESHCHENKO !, Valeria GRYGORYEVA®
YUkrainian Research Institute of Forestry
and Firesty Melioration named after G. M. Vysotsky, Kharkiv
2 SE "Kharkiv Forest Research Station"

An important component of the forest tree species genetic resources conservation activity is the study of the
natural stands features of the over time development. In 2024, study plots in the English Oak (Quercus robur L.)
genetic reserve were observed in the Primis’ke Forestry of the branch "Mirgorodskyi Forestry" (former SE "Lubenskyi
Forestry management unit") in the Poltava region and the taxation and selection indicators of stands were determined.
Changes in these indicators were analysed compared to the year of the unit selection (1983) and the year of the previous
survey (2001). Currently, the observed stands at the age of 96 years, are single-canopy and represented by English Oak,
Common Hornbeam and Small-Leaved Linden. Sharp-Leaved Maple and Common Ash were found singly, and in
compartment 145 also Aspen as well. The share of English Oak in compartments 140 and 145 was 75 and 28 %, trees of
seed origin were 54 and 29 %, respectively. The average height of oak was 30.0 and 30.3 m, the average diameter was
47.7 and 45.5 cm, and the stock was 327 and 149 m*/ha. The share of trees of the | and 11 selection categories was 42.9
and 14.3 %. The condition of both stands is satisfactory, but in almost all parameters the stand in compartment 140,
which is located inside the forest massif, prevails, whereas in compartment 145 — on its border. Comparing the
characteristics of the stands at the time of selection and the current survey, it is worth noting that 40 years ago, at the
age of 55 years old, the genetic reserve was characterized by high productivity, good condition and quality of trunks.
The stands differed little in terms of taxation indicators, but diameter, height and growing stock of English Oak in
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compartment 140 were somewhat higher. An increase in the share of English Oak in both stands was noted in 2001, at
72 years old. Currently, against the background of a natural increase in the indicators of diameter and height of oak, its
growing stock increased only in compartment 140, and in compartment 145 it decreased by almost 20% due to a decline
in this species trees number. A comprehensive assessment showed that the 96-year-old stand within the forest massif is
in a satisfactory condition, corresponding to the status, with a possible threat of functions loss. At the same time, the
stand on the edge of the forest massif was characterized by an unsatisfactory condition, with a significant threat of loss
of functions. This situation is caused by both natural oak trees dieback and selective sanitary felling. Stands on the edge
of forest massifs are more susceptible by both negative meteorological factors and anthropogenic interference.
Therefore, to genetic reserves conserve in good condition, it is important to have a buffer zone with a width of more
than 100 m.
Keywords: genetic resources, Quercus robur, stand composition, condition, productivity.

BIKOBI 3MIHU B TEHETUYHOMY PE3EPBATI 1YBA 3BUYAHHOT O

HA INOJITABIIIMHI
Cairnana JIOCh?, Jlapuca TEPEIIEHKO', Banepis TPUTOPBEBA?

1 . . . .. .
Yrpainceruil naykoeo-0ocnionutl incmumym ico8020 20Cno0apcmea
ma aeponicomeniopayii im. I'. M. Bucoyvroeo, m. Xapkie
2 11 «Xapxiecbka 1ico6a HayK080-00CaiOHA CIMAHYIA»

BaxmBoro CKIamoBOIO IisTBHOCTI 31 30epekeHHS TEeHETUYHHX PECYpPCIB JTICOBHX JCPEBHHUX POCITHH €
JIOCITI/DKEHHsT 0COOIMBOCTEH PO3BUTKY MPUPOAHUX AepeBocTaHiB y yaci. Y 2024 p. Oyno o6CTexeHo mpoOHi miomn y

TeHeTHYHOMY pe3epBati mayba 3puuaitnoro (Quercus robur L.) y Ipumicskomy micHunTsi ¢inii «Mupropoacskuii
microco» (kosmmaii 1 «JIyGerchkuii microc») Ha [TonTaBINMHI | BUSHAYEHO TAKCAIIMHI Ta CENEKIiiHI TTOKa3HUKH
nepesocraniB. [IpoananizoBaHo 3MiHHM IMX MTOKa3HUKIB TPOTH POKY Bimbopy 06’ekry (1983 p.) Ta poky mormepeaHsoro
obcrexenns (2001 p). Humi, y Bimi 96 pokiB, 06CTe)eHI IepeBOCTAHN OAHOSAPYCHI, TPEACTABIICHI TyOOM 3BHUYAWHUM,
rpaboM 3BHYAMHMM 1 JHIO0 ApiGHOMMCTO. [100aHMHOKO TpammuIInca KIEH TOCTPOIHCTHHA Ta SICEH 3BHYAMHUI, a y
kBBaptani 145 Takox i1 ocuka. Yactka ayda 3Buuaiinoro y kB. 140 Ta 145 — 75 1 28 %, nepeB HACIHHEBOTO MOXOKEHHS
— 541 29 % signosigHo. Cepenns Bucora ny6a cranoBmia 30,0 i 30,3 m, cepenniii niamerp — 47,7 1 45,5 cwM, a 3amnac —
327 i 149 m¥/ra. YacTka nepes 11 11 cenekriitaux kareropiii —42,9 1 14,3 %. Ctan 000X JepeBOCTaHIB 3aI0BIILHUM, aje
Maibke 3a yciMa mapaMeTpamu IepeBakae HacapkeHHs y KB. 140, ske 3HaXOIUThCSA BCEPEIUHI JIICOBOIO MAaCUBY, TOI
SK y KB. 145 — Ha iioro mexi. [IopiBHIOIOUM XapaKTEpUCTHKH JIEPEBOCTaHIB HA Yac BiOOPY Ta Cy4acHOro 0OCTEXEHHS,
Bapro 3asHauyutH, Mo 40 pokiB ToMy y 55-piuHOMY Billl TEHETHYHMI pe3epBaT XapaKTEpU3yBaBCS BHCOKOIO
MPOAYKTHBHICTIO, OOPUM CTaHOM 1 SKICTEO CTOBOYpiB. JlepeBOCTaHM Majo BiIPI3HAIUCS 3a TaKcalliiHUMHU
MOKa3HUKAaMHU aje JiaMeTp, BHCOTa i 3amac ayba 3BuyaiiHoro y kB. 140 Oymm nemo Bumumu. Y 2001 p.y 72 poku
BiJJMiY€HO 301JIbIIEHHS YaCTKH Ty0a 3BHYalfHOTO y cKiIaji 000x JnepeBoctaHiB. Huni, Ha (hoHI mpHpoaHOTo 301IbIICHHS
MOKa3HUKIB JliaMeTpa i BUCOTH ay0a, Horo 3amac 30inbpmmBes e y kB. 140, a y kB. 145 3menmmBcs maibxe Ha 20 %
Yyepe3 3MEHIIEHHS KiTbKOCTI JiepeB mboro Buay. KomimiekcHe OIiHIOBaHHS 3acBiqUMIIO, IO HacaJpKeHHs 96-piuHOro
BiKy BCepeAMHI MacHBY 3aJI0BIJIBHOTO CTaHy, BiJIOBiA€ CTaTycy, 32 MOXKJIMBOI 3arpo3u BTpaTtu. BogHowac nepeBocran
Ha MEXI JIICOBOTO MacuBYy XapaKT€pHU3yBaBCsl HE3aJOBUILHMM CTaHOM, 31 3HAYHOIO 3arpo3oro BTpaTH QyHKIiH. Taka
CHUTYyallisl CIPUYMHEHA SK MPUPOJHAM BiAMHUpaHHAM JiepeB My0a, Tak i MPOBEICHHSAM BHOIPKOBHX CaHITApPHHUX PYOOK.
JlepeBocTann Ha MEXi JIICOBUX MAaCHBIB OiJIBIIE MOTEPIIAIOTH SIK BiJl HETATHBHUX METEOPOIIOTIYHNX YMHHUKIB, TaK 1 Bif
aHTPOIIOTEHHOTO BTpydaHHs. ToMmy i 30epeskeHHS TEHETHYHUX Pe3epBaTiB y T0OPOMY CTaHi BaXKIMBHUM € HAsSBHICTD
6ydeproi 3ouu mmpunoro moxan 100 m.
Kirouosi croa: renetHuHi pecypcH, Quercus robur, ckimaa qepeBocTany, CTaH, MPOLYKTHBHICTD.

ANALYSIS OF DENDROFLORA OF THE RESEARCH STATION OF THE

NSC "FROM NAAS" OF UKRAINE

Bogdan GOLUB
Uman National University, Uman

Literary sources on the analysis of dendroflora of various research institutions of our country have been
processed. Tree and shrub plants that grow in the territory of the tobacco research station are investigated. The analysis
of dendroflora of this scientific institution was analyzed. Representatives of 20 taxonomic groups from the departments
of gymnosperms (8 taxa) and angiosperms (12 taxa) were found in this territory. The distribution of woody and shrub
plants according to the criteria of drought resistance, winter hardiness, relation to fertility and soil moisture. The
estimation of drought resistance of woody and shrub plants made it possible to establish that 18 taxonomic groups of
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woody and shrub plants are drought resistant, and two species are sufficiently drought resistant. In relation to soil
moisture, the wood and shrub plants of the tobacco research station are divided into the following groups: hygrophytes,
mesophytes, mesoxrophytes, xerophytes, and in relation to soil fertility, these plants are distributed in the following
way: eutrophs, mesotrophs and oligotrones and oligotrones. The general condition of the trees and shrub plants of the
tobacco research station was investigated, the high adaptive potential of representatives of dendroflo-ri to a sharp
change in climatic conditions in recent years in the studied territory was noted and evaluated as good.

Keywords: adaptive potential; wood and shrub plants; taxonomic composition; gymnosperms; angiosperms;
ratio of rocks; winter hardiness; drought resistance.

AHAJII3 JEHAPO®JIOPU JOCJITHOI CTAHIII TIOTIOHHULITBA
HHII "I13 HAAH" YKPAIHU
borman I'OJIVB

Ymancokuii nayionanvnuii ynisepcumem, m. Ymano

OnpanboBaHO JiTEpaTypHi JpKepena i3 NMUTaHb aHaii3y JAeHAPOQIIOPH PIZHOMAaHITHHX HAaYKOBO-IOCHITHHX
ycraHoB Hamoi kpainu. JlociipkeHo JIepeBHI Ta KyIIOBI pOCIMHH, SKi 3pocTaioTh Ha Tepuropii JlocmimHol craHmii
TIOTIOHHULTBA. [IpoBeneHo aHamiz AeHAPO(IOpH HaHOI HAYKOBOI yCTaHOBH. BCTaHOBIEHO HAsSBHICTH HA JaHIH
tepuropii mpencraBauku 20 TAKCOHOMIYHMX TPYH i3 BiAUTiB ronoHaciHHux (8 TakcoHiB) Ta mokpuToHaciHHHX (12
TakcoHiB). IIpoBeeHO pO3MOINA MEPEBHHMX i KYIIOBHX POCIHH 3a KPHUTEPISIMH ITOCYXOCTIHKOCTi, 3MMOCTIMKOCTI,
BiJTHOIIEHHIO 10 POMOYOCTI Ta BOJOTOCTI IpyHTY. OIIHIOBAHHS IMOCYXOCTIHKOCTI JEPEBHHUX 1 KYIIOBUX POCIHH JAIIO
MOXITHBICTh BCTAHOBHUTH, IO 18 TAKCOHOMIYHHUX IPYI JAEPEBHUX 1 KYIIOBUX POCIUH € TOCYXOCTIHKMMHU, a JBa BUIN —
JIOCTaTHBO TMOCYXOCTiHKUMH. 3a BITHOMICHHAM JO BOJIOTOCTI IPYHTY JEPEBHI Ta KymioBi pocimH JlocmimHoi craHIii
TIOTIOHHUIITBA PO3MOALICHI HA HACTYIHI Ipymu: rirpodity, Me3odith, Mme3okcepodit, kcepodity, a 3a BiAHOIIECHHSIM 10
POMIO- YOCTiI TPYHTY JiaHi POCIMHHU PO3MOJJICHI B TaKHil crocih: eBTpodu, Me30TpoHH 1 omirorpodu. JlociimkeHo
3arajJbHUI CTaH JIepeB- HUX 1 KYIIOBHX POCIMH JlOCHiIHOI CTaHIii TIOTIOHHMITBA, Bi3HAYCHO BUCOKHU aJIalITUBHUI
MOTEHIia]l MPEJCTABHUKIB AEHIPO(IO- pH A0 Pi3koi 3MiHM KIIIMAaTHUYHHUX YMOB B OCTaHHI POKM Ha JIOCIHI/DKYBaHIi
TEpUTOPIT 1 OLIHEHO HOTO 5K JTOOPHIA.

Kitro4oRi ciioBa: ajanTHBHUHN MOTEHIAN; JACPEBHI Ta KYIIOBI POCIMHH, TAKCOHOMIYHHUI CKIIaJ; TOJOHACIHHI;
MOKPUTOHACIHHI; CHIBBIAHOIIEHHS MTOPiJ; 3UMOCTIHKICTh; TOCYXOCTIHKICTb.

MICROCLIMATIC FEATURES OF 20TH-CENTURY PARK
PLANTATIONS IN THE CENTRAL DNIPRO UPLAND REGION AND

THEIR IMPACT ON ENVIRONMENTAL COMFORT

Anastasia KODZHEBASH
Uman National University, Uman

Vegetation has a positive effect on the microclimate of the environment, which improves human well -being
among plantations. Trees, large shrubs give the necessary shade in the heat. In windy weather, the wind speed is
reduced. This all increases the comfort of being on the street. Microclimatic studies were conducted among a number of
parks of the twentieth century of the Central Dnipro Upland Region, namely: "Victory", "Valley of Roses" (located in
Cherkasy), Dendrological Park. Taras Shevchenko (Zvenigorodka), Vatutin City Park, and Parks of the villages of
Ladyzhinka, Ivanivka, Pikivets (Uman district, Cherkasy region). In the course of the study, such climatic indicators as
air temperature (° C), wind speed (m/s), relative humidity (%) and light (IxX) were measured. The measurements were
carried out in the winter and summer: in the coldest month of the year - February and warmest - July. The indicators
were shot in the morning and afternoon in the winter, and in the morning, day and evening. The greatest difference in
temperature is noted in summer, in the afternoon. The average temperature outside the park is 1.3 ° C higher than the
temperature deep into the park. The average air temperature deep into the park is 24.1 ° C, and outside the park - 25.4 °
C. This difference is much smaller, and is the opposite. Within the park, the figure is higher than in the place of
measurement near the road outside the park plantations. Studies show that wind speeds decrease in park plantations
compared to the open environment outside the park. The comparison of the average indicators showed that the
maximum speed decreased in summer compared to winter by 1 m/s (from 1.8 to 0.8 m/s). This is due to the presence of
leaves on tree and shrub plants that contribute to the delay of wind streams. Green plantations significantly reduce the
level of illumination, especially in summer, when there are leaves on the trees. The highest illumination is marked in the
summer in the daytime, outside the park, this figure is 47877 Ix and 20196 Ix per 30 m deep into the park. Completed



37

regression equations indicate approximately linear light growth when approaching the park limit. In winter, the effect of
reducing light in park plantations is lower, but still noticeable. The relative humidity of the air increases in the middle of
the park plantations. The maximum difference in the studies reaches 2.4 %. Such a difference in the average humidity
of the air from 86% in the depth of the park to 88.4% outside the winter morning. The microclimate studies have shown
that plantations affect parameters such as air temperature and wind speed, and the level of light is also reduced inside
the green areas. All this creates more comfortable conditions for staying a person in the park, especially on hot summer
days.
Keywords: climatic indicators, temperature, wind speed, relative humidity, light.

MIKPOKIIMATHYHI OCOBJINBOCTI HAPKOBUX HACA/IZKEHb XX
CTOJITTS HEHTPAJIbHOIIPUJHIITPOBCHKOI BUCOUYHUHHOI

OBJIACTI TA IXHIN BIIVIUB HA KOM®OPTHICTD CEPEJIOBMIIIA
Amnacracigs KOJDKEBAIIL

Ymancokuii nayionanvnuti ynisepcumem, m. Ymanw

PociiHHICTD MTO3WTHBHO BIUIMBA€ Ha MIKPOKIIMAT CEpeOBHINA, IO IMOKPAIlye CaMOMOYYTTS JIOJUHU CEpel
Haca/pKeHb. JlepeBa, BENMKI Kyl HafalOTh y CHEKYy HEOOXiTHWH 3aTiHOK. Y BITPSIHY MOTOIY 3HIDKYIOThH IIBHJIKICTH
BiTpy. Lle Bce minBuirye kompopT nepedyBaHHs JIOAMHY Ha ByuLi. IIpoBeaeHi MiKpOKITiMaTHYHI TOCIIIPKEHHS cepe
psny mapkiB XX cromittst LleHTpanbHONpUIHIIPOBCHKOI BUCOUYMHHOI 00MacTi, a came: «Ilepemora», «JlomuHa TpOSTHI»
(3Haxomsithest y M. Yepkacu), meHaposoriunuii mapk im. Tapaca I'puropoBuda IlleBuenka (M. 3BeHHUTOpOKa),
BaryriHcekuii MicbKHii TTapk, Ta mapku cin Jlamwkuaka, Ieaniska, ITikiBenp (YMaHCBKHIA paiioH, YepKkackka 0OIacTs).
VY X0l MOCIiDKEHHS 3MiHCHEHO 3aMipH TaKMX KIIMaTHYHHX ITOKa3HWKIB, K TemmepaTypa mositps (°C), mBHIAKICTH
BiTpy (M/c), BimmocHa Bosoricte ToBiTps (%) Ta ocBiTieHicTs (MK). 3aMipd TPOBOAWIM B3MMKY Ta BINTKY: Yy
HAWXOJOJHIMINA MiCAIb POKY — JIFOTUH Ta HAWTEIUTIHI — nureHb. [loka3sHWKM 3HIMANIH BpaHIl Ta BICHH B3UMKY, a
BIITKY BpaHIN, BICHb Ta BBeuepi. HaiiOinpmma pi3HUISA MOKAa3HHUKIB TEMIEPATYpH BiI3HAYAETHCS BIITKY, BICHb.
Cepennsi Temriepatypa 3a Mexamu napky Ha 1,3°C Oinbina Hixk Temreparypa Briau6 napky Ha 30 m. Taka pizHuns
BiJ[3HaY€Ha Yy JIUIHI, B JICHHI TOIWHU JOCIIXKEHHsI, KOJU MOKAa3HUKH TeMIeparypu Haiouibiii. CepeaHe 3HauYeHHS
TeMIIepaTypH MoBiTpst BruO napky — 24,1°C, a 3a mexxamu napky — 25,4°C. B3uMKy 151 pi3HUILSL 3HAYHO MEHIIA, Ta Ma€e
NPOTHICKHUN XapakTep. Y MekaxX MapKy IMOKa3HHK BHIIMH y MOPIBHSIHHI 3 MicleM 3aMipy HOpyY 3 JIOPOroro 1o3a
MeXaMH MapKOBUX HacaJDKeHb. JIOCHi/KEHHS NOKa3yloTh, WIO INBUJAKICTH BITPY 3MEHINYETBCS Y TAapKOBUX
HACa/KEHHSX MOPIBHSHO 3 BIJKPUTUM CEPEJOBHIIEM 11032 napkoM. [IopiBHSHHS cepelHiX MOKa3HHMKIB MOKa3alo, IO
MaKCHMaJlbHa [IBUIKICTh 3MEHIIYBANACs BIITKY B MOpiBHsHHI 3 3uMoro Ha 1 m/c (Bix 1,8 mo 0,8 m/c). Lle mosicHroeThCst
HasIBHICTIO JIUCTS HA JICPEBHUX Ta KYLIIOBUX POCIMHAX, SKi CIIPHUSIOTH 3aTPUMIII BITPSHHUX ITOTOKIB. 3eJIeH] HacaPKeHHSI
3HAYHO 3HIKYIOTh PIBEHb OCBITJIIEHOCTi, OCOONHMBO BIITKY, KOJM Ha JAepeBax € Jjucts. HaiiBuia ocBiTieHicTh
BiJ3HauYeHa BIITKY y JI€HHI TOIUHH, 32 MEXaMHU MTapKy Leil moka3Huk ctanoBuTh 47877 nx Ta 20196 nx na 30 M Briuo
napky. CkiazieHi perpeciiiHi piBHSHHS CBiAYaTh PO MPHUOJIU3HO JIiHIIIHE 3pOCTaHHS OCBITIIEHOCTI IpU HAOIMKEHHI 110
MeXi Tmapky. Y 3MMOBHH mepiof e(eKT 3HMKEHHS OCBITICHOCTI y NMapKOBMX HAca/UKEHHSX MEHIIMH, aje Bce X
MOMITHUH. BimHOCHA BOJIOTICTH MOBITPS MiABUINYETHCS Y CEpeUHI IMApPKOBUX HacapKeHb. MakcHMallbHa pi3HHLS Y
MIPOBEACHUX NOCTIDKEeHHsX csirae 2,4 %. Takuii nepenal cepeHiX MOKa3HUKIB BiAHOCHOI BOJIOTOCTI OBITPs Bix 86% B
rubuHI mapky mo 88,4% 3a Mexamu BiA3HAUEHWH 3MMOBUM paHKOM. JlOCHI/UKEHHS MIKpOKITIMAaTy 3acBIAYMIH, IO
HacaJDKEHHs BIUTMBAIOTh Ha Taki mapaMeTpu, sK TeMIepaTypa IMOBITPS Ta LIBHAKICTH BITPY, a TaKOXK 3HUKYETHCS
PiBEHB OCBITICHOCTI BCEpPEIUHI 3€JICHUX 30H. Y Ce IIe CTBOPIOE O1NbIT KOM(OPTHI YMOBH Ui iepeOyBaHHS JIOAWHU B
MapKy, OCOOJIMBO B CIIEKOTHI JITHI JHi.

KirowoBi cnoBa: KiIiMaTW4HI TOKa3HUKH, TeMIlepaTypa, HIBHAKICTH BITPY, BiTHOCHA BOJOTICTH MOBITPS,
OCBITJICHICTb.

CONDITION OF PLANTATIONS IN THE "CHILDREN'S" PARK UMAN,

CHERKASY REGION

Iryna PUSHKA
Uman National University, Uman

The taxonomic indicators and the state of plantations of the park "Children's” in the city of Uman, Cherkasy
region, which is located in the Right-Bank Forest-Steppe of Ukraine. The study of the dendrological diversity of the
park was carried out by applying a combination of general scientific and special biological methods. Species
composition of the dendroflora and features of the park’s structure were studied by the route method of field surveys.
Plant species were identified using keywords. The condition of the plantations was assessed using the Sanitary Rules.
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The degree of damage to Viscum album L. was determined according to the method of V.P. Shlapak, N.I. Kozak et al.
It has been established that the park has a good location in the context of urban development, but is subject to a
significant anthropogenic load, which causes an ecosystem crisis and degradation of green spaces. The total number of
plants in the park is 1607 (Picea abies pseudoplatanus L., Juniperus sabina L., Acer pseudoplatanus L., Acer
platanoides L., Acer negundo L., Carpinus betulus L., Tilia cordata Mill. Ligustrum vulgare L., Spiraea salicifolia L.,
etc.) The dendrological diversity of the park is represented by 35 species of trees and shrubs, including 6 species of
naked-seeded plants, the rest are covered-seeded. Deciduous species account for 67.0%, the total percentage of
coniferous tree and shrub species is 10.5%. The overwhelming majority of the park’s species are of the second category
of sanitary condition (64.4%), however, there are plants with damage, dry tops, and lesions of Viscum album L. The
number of tree and shrub vegetation of the park of 1l and IV sanitary condition is 292 (18.2%), found that the degree of
damage to woody species of Viscum album L. is on average three points (up to five mistletoe bushes on a tree).
According to the results of research using the method of integral determination of the value of plantations by S.V.
Rogovsky, it was found that the park's plantations belong to the category of valuable (34 points), but need to be
optimised. After the planned sanitary measures, we propose to supplement the composition of the park with plants that
have a high adaptive potential, high decorative value and unpretentiousness in care (Pseudotsuga menziesii (Mirb.)
Franco, Pinus banksiana Lamb., Taxodium distichum (L.) Rich., Populus bolleana Lauche., etc.) Taking into account
the conducted research, it will be relevant in the future to develop a project for the reconstruction of the Children's Park
in Uman. Uman to increase its recreational and aesthetic value.

Keywords: dendroflora, plantation inventory, taxonomic composition, integrated assessment, park
environment, recreation.

CTAH HACAJI’KEHbB ITAPKY «TUTAYNH» M. YMAHb

YEPKACBKOI OBJIACTI
Ipuna ITYIIKA

Ymancoxuii nayionanenuii ynieepcumem, m. Ymano

JocmimkeHo TakcalliifHi OKa3HUKM Ta CTaH HacaJDkeHb nmapky Jlursumii M. Ymans Uepkacbkoi oOnacri, sKui
3HAXOJUThCA B yMoBax [IpaBoOepexxHoro sicocreny YkpaiHu. JlocmipKeHHs ACHAPOJIOTIYHOTO Pi3HOMAHITTS MapKy
TIPOBOJIIJIN MUITXOM 3aCTOCYBAHHS CYKYITHOCTI 3arajbHOHAyKOBHUX Ta CICIaIbHUX OIOJOTIYHUX METOniB. Bumoruit
cknaj JaeHApoQIIOpH, OCOONMBOCTI CTPYKTYpH NapKy BHUBYAIM MAapIIPYTHHM METOAOM HATYPHHUX OOCTEXKEHb.
Bu3HaueHHS BHAIB POCIHMH 3AiHCHIOBaIM 3a BH3Ha4HMKaMu. CTaH Haca/pKeHb OI[HIOBAIM 13 3aCTOCYBaHHSIM
CanitapHux npaBuil. BusHauenHst ctynens ypaxenss Viscum album L. npoBomunu 3a meromukoro B.I1. lnanaka, H.I.
Kosaka Ta iH., HiHHICTh Haca/pKeHb BU3Ha4aiM 3a Meroaukoto C.B. Poroschkoro. BeranoBieHo, 1o mapk Mae Baie
pO3TalllyBaHHS B KOHTEKCTI MicChbKOI 3a0y[OBH, OJHAaK 3a3HA€ 3HAYHOTO AHTPOINOTCHHOTO HABAHTAXKCHHS, SKE
CIPUYMHSE KPU3Y CKOCUCTEMH Ta JETpaallifo 3eJICHUX HacaPKeHb. 3arajbHa KUTbKICTh POCIIMH MapKy craHOBUTH 1607
mr. (Picea abies pseudoplatanus L., Juniperus sabina L., Acer pseudoplatanus L., Acer platanoides L., Acer
negundo L., Carpinus betulus L., Tilia cordata Mill. Ligustrum vulgare L., Spiraea salicifolia L., Tormuo).
JeHnmpomoriuae pi3HOMAHITTA TMapKy MPenCcTaBleHO 35 BHOAMH [EPEeBHUX Ta KYIIOBHX POCIHH, 3 HHUX 6 BHIIB
TOJIOHACIHHUX, 1HIN TOKpuTOHACiHHI. JIucTsHi mopoau cranoBisTh 67,0%, cymapHHil BiICOTOK XBOWHHX JEPEBHUX Ta
kymoBux nopia cranoButh 10,5%. TlepeBaxkHa KiJbKiCTh BUJIB MapKy MarTh JAPYry KATErOpPil0 CAaHITAPHOTO CTaHY
(64,4%) ommak, € poCIHMHM, SIKi MAlOTh TONMIKOMKEHHS, CyXOBEPIIMHHICTH, ypaxkenus Viscum album L. KimekicTts
JepeBHO-KyMoBol pocnuuHocTi mapky |1 ta IV camitaproro crany 292 mir. (18,2%) J{ocimimkeHHSIMA 38 METOIMKOIO
B.II. Illmanmaka, H.I. Ko3aka Ta iH., BCTAaHOBJEHO, IO CTYIiHb YypakeHHs aepeBHux BumiB Viscum album L., B
CepeNHbOMY CTaHOBUTH Tpu Oanu (mo T’STH KymiiB omenu 0ioi Ha gepeBi). 3a pe3ynbTaTaMu JOCTIKEHb 3a
METOAMKOIO IHTErpaJbHOTO BU3HAYEHHS IIHHOCTI Haca/ukeHb C.B. PoroBchkoro BCTaHOBIIEHO, IO HACAIHKEHHS MApKy
HaJexXaTh 0 Kateropii minaux (34 6Gamu), ogHaK MOTPeOYIOTh OnTUMi3arti. [Ticist IpoBeACHHS MIAHOBUX CaHITApHUX
3aX0/liB TIPONIOHYEMO JIOTIOBHUTH KOMIIO3UIII0 TIAPKY POCIWHAMH, SKi MalOTh BHUCOKHMH aJanTallidHUI MOTEeHIall,
BHCOKI JIEKOpaTHBHICTh Ta HeBUOarmuBicTh y morsiai (Pseudotsuga menziesii (Mirb.) Franco, Pinus banksiana Lamb.,
Taxodium distichum (L.) Rich., Populus bolleana Lauche., Tomo). 3Baxarouu Ha POBEACHI JOCITIKCHHSI aKTYaIbHIM
B IOJAJBIIOMY Oyle pO3pOOJeHHS MPOEKTY PEKOHCTpyKHii mapky JuTsumii M. YMaHi, 3a JUIsi TiABUILEHHS HOro
PEKpeaIiiitHol Ta eCTeTHYHOI I[IHHOCTI.

Kimrouori cioBa: meHzmpoduiopa, IHBEHTapH3allis HACcaJDKCHb, TAKCOHOMIUHHWM CKJIaj, IHTErpajbHa OIlHKA,
MIApKOBE CEPEIOBHIIE, PEKpeallis.
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THE IMPACT OF ARMED CONFLICTS ON BIODIVERSITY

Nataliia VYSOTSKA
Estonian University of Life Sciences (Tartu, Estonia)

Armed conflicts have a significant and long-term impact on biodiversity, affecting areas far beyond the direct
zones of war. Habitat destruction, large-scale forest fires, soil degradation, toxic contamination of forest ecosystems and
water bodies, and the disruption of migration and breeding site, are all consequences of warfare that cause serious harm
to biodiversity. Additionally, conflicts facilitate the spread of invasive species, alter logging intensity depending on
socio-ecological dynamics, and limit the protection of natural areas. The armed aggression against Ukraine has
endangered approximately 600 animal species and 750 species of plants and fungi, including many species from the
Red Book. Around 20% of Ukraine's protected areas have been affected. The National Nature Park “Sviati hory” — a
unique area with pine growing on rare chalk deposits — has already lost about 80% of forests, with damage estimates
ranging from 16 to 500 billion UAH. In the Askania-Nova Biosphere Reserve, 1,400 hectares of steppe were destroyed
by fire, and poaching of protected animals was recorded. In the Black Sea, a mass die-off of dolphins has been
documented, while migratory birds are avoiding combat zones. According to various sources, 2.9 million ha of forest
have been damaged, with about 690,000 ha requiring demining and up to 1.7 million ha potentially affected by war.
18% of shelterbelts are under threat, with local losses reaching up to 57%. In the Carpathian region, recreational
pressure due to population displacement has increased. Due to mining, access to forests is difficult, particularly for
extinguishing fires. Standard demining methods are unsuitable for sensitive protected areas, highlighting the need for
ecologically adapted approaches. Each additional year of war expands the extent of degraded natural areas and the
effort required for restoration. The war has severely weakened the forests' capacity to provide ecosystem services. In the
first year of full-scale war, CO, emissions from fires reached 33 million tons. Forest loss has increased the risks of
water erosion and siltation of water bodies. In the east and south, the destruction of protective shelterbelts has
intensified soil erosion. Ecotourism and forestry operations have ceased, while uncontrolled logging and pest outbreaks
— especially of invasive species such as the emerald ash borer in the east and oak lace bug in the south — have increased.
The Ukrainian government is developing strategies for forest ecosystem rehabilitation, including the concept of
rewilding. However, some losses may be irreversible. Documenting environmental crimes and achieving international
recognition of ecocide are essential for future recovery. Accounting for environmental losses must become the basis for
sustainable post-conflict recovery, with remote sensing as a key tool for monitoring. Sources: Scientific publications,
governmental and international reports on the environmental impact of war in Ukraine, press releases by the Ministry of
Environmental Protection and Natural Resources (2024), and analytical reviews (IFAW, 2023; UkraineWorld, 2023).

Keywords: environmental consequences of war, forest ecosystems, ecosystem services, environmental
degradation, invasive species, forest fires.

BILJIMB 3bPOMHUX KOH®JIIKTIB HA BIOPI3BHOMAHITTS
Harans BUCOLIBKA

Ecmoncoruii ynisepcumem npupoonuuux nayx (m. Tapmy, Ecmonis)

30poiiHi KOH(IIIKTH MalOTh 3HAYHWI Ta TPUBAIMH BIUIMB Ha OlOPI3HOMAHITTS, IO OXOILIIOE 3HAYHO OLIBII
TepuTopii, HK 30HM NpAMUX OoloBHX miif. PyiiHyBaHHS cepenoBWINAa iCHYBaHHS, MAacIITaOHI JICOBI ITOXKEXI,
Jlerpaianis IPyHTiB, TOKCHYHE 3a0pyIHEHHS JIICOBUX €KOCHCTEM 1 BOJOWM, a TaKOX 3HHUIIEHHS MAapIIPYTiB Mirparii ta
PO3MHOXEHHS (payHH — yce i€ HACHIAKM BOEHHHX Mii, SKi 3aBJAIOTh CEPHO3HOI MIKOIM JIICOBOMY 010pi3HOMAHITTIO.
Kpim Toro, mim yac KOH(QIIKTIB 30UTBIIYeETHCS BIDIMB 1HBA31MHMX BHIIB, 3MIHIOEThCS IHTEHCHUBHICTH BHPYOKH JIiCiB
3aJIeHO BiJI COLIIOSKONOTIYHOI TMHAMIKM Ta OOMEXKYEThCS OXOpPOHA MPHUPOAHUX TepUTOpiit. 30poitHa arpecist mpoTu
VYkpainn mocraBmna mig 3arpo3y Omuspko 600 BumiB TBapuH i 750 BuAiB pociMH 1 TrpuOiB, BKIIOYHO 3
4epBOHOKHIKHUMH. [loctpaxnmamu mpubnusno 20%  Tteputopiii  mpupoaHo-3amnoBiiHoro ¢oHay Ykpainu.
Hanionansuuii mapk «Cssiti ['opu» — yHiKanbHa TEPUTOPIs 3 PIAKICHUMU KpEeHASHUMHU O0paMu — BXKe BTPaTHUB OJIM3bKO
80% umiciB, a 30MTKK 3a PI3HUMH METOAMKaMH omiHIOIThCs Bif 16 mo 500 mupa rpH. Y GiocdepHoMy 3amoBigHUKY
«Ackanis-HoBa» 3ropino 1,4 Tuc. ra cremy, 3ahikCOBaHO MOJIOBAHHS Ha TBAPHH, SKi MepeOyBaIM M7 OXOPOHOK. Y
YopHoMy MoOpi 3ahikCOBAaHO MacoBY 3aruoOenb Aeib(iHiB, a MIPYIOYi NTaxXH YHUKAIOTh 30H OOHOBHX Mii. 3rimHO 3
PI3HUMH JDKEpeTaMH, TMOIIKOMKEeHb 3a3Hayii 2,9 MIIH Ta JIiCOBUX Iuionl, 3 HuUX Omu3bko 690 THc. ra morpeOyroTh
PO3MiHYBaHHS, MOTEHLIHHO MOXYTh OyTH ypaskeHi BiiiHOW Oni3bko 1,7 muH. ra iici. Ilig 3arpo3oro — 18% 3axucHux
JIiCOHaca/pKEHb CXOAY, 3 JIOKaJbHUMH BTpatamu 110 57%. Kapnatcekuii perion 3asHae MiJBUIIEHOTO pPeKpeariiifHoro
HaBaHTa)KEHHs 4yepe3 IepeMileHHs HaceneHHs. MinHa HeOe3leka mapaji3ye JOCTYN A0 JICIB, YCKIaJHIOE TaciHHS
MOXEX Ta 0XOpoHy npupoau. CTaHmapTHI METOAM PO3MIHYBaHHS HE HPHAATHI ISl YYTJIUBHX IPHUPOIOOXOPOHHUX
TEPUTOPiH, TOMY IMOCTae MOTpeda B CKOJOTIYHO aNanTOBaHWX Mimxomax. KoskeH JOmaTKOBHU piK BiffHH 301IbIITyE
IUTONII JeTpajioBaHUX IPUPOTHHUX TEPUTOPii 1 0bcsAr poliT, HEOOXiMHMX I iXHBOro BifHOBJIEHHS. BiifHa cyTTeBO
mocabuiia 31aTHICTE JIiCiB HaJJaBaTH €KOCUCTEMHI MOCIYTH. 3a MepIuii pik moBHOoMacmTabHoi Biitan Bukuau CO, Big
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MOXKEK CATHYIH 33 MIJIH TOH. 3HHIICHHS JICIB IMiJBUIIAIO PU3WKH BOJHOI epo3ii, 3amymneHHS BomoiiM. Ha cxomi Ta
IiBAHI, Jie 3HUIIEHO 3aXUCHI JICOCMYTH, IHTEHCH(IKyBaIMCs TPOIECH BITPOBOI epo3ii. 3ynMHUBCS EKOTYpH3M 1 JTiCOBE
TOCIIOZAPCTBO; HATOMICTH ITOYACTIMIANM HEKOHTPOIBOBAaHI BHPYOKHM Ta CHAlaXd IIKiIHWUKIB, 30KpeMa iHBa3iHHHMX —
SICCHOBOI CMaparoBOi 37aTKW Ha CXOIi Ta JyOOBOrO MEPEXHBHOTO KIIOMA Ha MiBOHI YKpaiHu. Ypsm po3poOise
cTpaTterii peabiniTarii JTiICOBUX €KOCHCTEM, 30KpeMa i3 3aCTOCYBaHHSIM KOHIeNmii peBainauary. OmHaK JesKi BTpaTh
MOXYTh OyTH He3BOpOTHUMH. DiKcallis eKOJIOTIYHUX 3JI0YHHIB Ta MXKHAPOAHE BU3HAHHA €KOIUIY € HEOOXITHUMH IS
MOZANBIIIOrO BiJHOBJIEHHSA. BpaXyBaHHS eKOJOTiYHMX BTpaT BiA BIHHM Mae CTaTH OCHOBOIO JUI CTIHKOTrO
MICISIKOH(IIIKTHOTO BiJIHOBJICHHS, & UCTAHIIIiHE 30H/IyBaHHS — KIIIOYOBUM IHCTPYMEHTOM MOHITOpUHTY. Jlxepena:
HaykoBi cratti, ypsimoBi Ta MiKHApOJIHI 3BiTH PO BIUIMB BiiHM Ha JOBKULIS YKpainu, mnpec-penizu MiHictepcTBa
3axucty noBkimis (2024) ta ananitruni ormsau (IFAW, 2023; UkraineWorld, 2023).

KirowoBi crmoBa: eKOJNOTIYHI HACHIZAKM BIiMHH, JICOBI EKOCHCTEMH, IOCIYIH EKOCHUCTEM, JIerpasailis
CepeIoBHIIA, 1HBA31iHI BUIH, JIICOBI MOMKEKI.

SUCCESS OF INTRODUCTION THUJA PLICATA DONN EX D. DON

IN RIGHT-BANK TO FOREST-STEPPE OF UKRAINE

Iryna IVASHCHENKO
Uman National University, Uman

The introducated species of Thuja plicata Don ex D.Donn and its decorative forms (Th. p. 'Aureo-variegata',
Th. p. 'Zebrina) in the conditions of Right-bank Forest-steppe of Ukraine. Observations were carried out in the
botanical gardens and dendrological parks of the study region. The estimation of viability and group of perspective are
certain of introduction of species and its decorative forms, degree and speed of acclimatization. Biological properties of
plants and natural and climatic terms of micrespocranus influence on success to introduction of arboreal plants. As a
result of researches certainly, that all investigated objects behave to the first group of perspective that testifies to their
successful adaptation in the conditions of research. The sum of viability points, according to the method of integral
numerical assessment of viability and prospects of introduction of woody plants, proposed by P.l. Lapin and
S.V. Sidneva, is 69-97. The acclimatization number is the sum of growth, generative development, winter hardiness,
and drought resistance indicators. The degree of acclimatization Th. plicata according to the method of M.A. Kohno is
95 points. This is evidenced by the fact that the plants Th. plicata was completely acclimated to the conditions of the
Right-Bank Forest-Steppe of Ukraine. According to the scheme of step acclimatization Th. plicata is close to its
ecological optimum, but cannot compete with other species, since the soil conditions of the Right-Bank Forest-Steppe
of Ukraine are not favorable for germination of its seeds. All studied objects have high viability, well acclimatized and
are quite promising for cultivation in the conditions of the Right -Bank Forest -Steppe of Ukraine. To determine
economic value Th. plicata applied the methodological approach of O. A Kalinichenko. From the point of view of
economic value it is advisable to use Th. plicata in forestry, forest reclamation and gardening. Decorative forms
Th. p. 'Aureovariegata’ and Th. p. 'Zebrina' is appropriate for introduction into decorative plantations. The species was
fully acclimatized in the studied conditions of growth. Speed of acclimatization of Th. plicata is considered normal, id
est her entry in mmmkononienss in the conditions of introduction is begun with the same age, that and in the wild. The
indicators of viability and the value of the acclimatization number Th. plicata testify to the prospect of introduction of
the species and the success of acclimatization in the conditions of introduction of the Right-Bank Forest-Steppe of
Ukraine.

Keywords: adaptation, acclimatization, viability, frost resistance, drought resistance, perspective.

YCHIIHICTb IHTPOJAYKIII THUJA PLICATA DONN EX D. DON Y

INPABOBEPEKHOMY JICOCTENY YKPAIHU
Ipnna IBAIIIEHKO

Ymancoxuii nayionanenuii ynieepcumem, m. Ymano

Hocnimkeno intpoaykosanuii Bua Thuja plicata Don ex D.Donn Ta itoro nexkoparusai gopmu (Th. p. 'Aureo-
variegata', Th. p. 'Zebrina’) B ymosax IIpaBobepesxnoro Jlicocreny Ykpainu. CriocTepexxeHHsI MPOBOAMIN B OOTaHIYHUX
cazax i IHIPOJIOTIYHUX MTapKax PerioHy MOCHiPKeHHs. BU3HAUY€HO OLIHKY XKHUTTE3aTHOCTI Ta IPYyIY MEePCIEKTUBHOCTI
IHTPOAYKIIi BHIY Ta WOro JeKopaTHBHUX (popM, CTYHiHb Ta MIBHAKICTH akiimaTuzauii. Ha ycmimmHicTs iHTpOIyKLil
JIEPEBHUX POCIIHH BILIMBAIOTH SK O10JIOTIUHI BIIACTUBOCTI POCIIUH, TaK i MPUPOIHO-KIIMATHYHI YMOBH MiCII€3pOCTaHHS.
VY pesynbTati JOCHiHKEHb BU3HAYEHO, 110 BCI JOCIIIKYBaHi 00’ €KTH BiIHOCSTHCS 10 MEPIIO] TPYIH NEPCIIEKTUBHOCTI,
[0 CBUIYMTH TPO iXHIO YCIHINIHY aJanTalio B yMoBax aociimkeHHs. Cyma OalliB KHTTE3AATHOCTI, 3TiTHO METOIY
IHTErpaJIbHOI YMCIIOBOI OIIHKM KHUTTE3ATHOCTI Ta MEPCIEKTUBHOCTI IHTPOAYKIIi JEPEBHUX POCIHH, 3aIPOIIOHOBAHOTO
IT. I. JlJaniemm Tta C. B. CimHeBoro, craHoButh 69-97. AwmimaTmsamiiiHe dYHCIO € CYMOIO ITOKAa3HHKIB pOCTY,
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TEHePaTHBHOTO PO3BUTKY, 3MMOCTIMKOCTI i mocyxocrifikocti. Crymine awmimarmsanii Th. plicata 3a meromukoro
M. A. Koxna cranosuth 95 6ainis. Ile 3acBimuye Te, mo pociuau Th. plicata mosHicTIO akimiMaTH3yBaawCs 10 YMOB
IMpaBobepeskuoro Jlicoctemy Ykpainm. 3a cxemoro CTymeHeBoi akmimartmsarii Th. plicata mabmmkena 10 cBOro
€KOJIOTIYHOTO ONTHUMYMY, ajie¢ He MO)Ke KOHKYPYBATH 3 iHIIMMHU BHIAMH, OCKUJIBKH IPYHTOBI ymMoBHU [IpaBoGepekHOT 0
Jlicoctemy Ykpainu He COpUSTIINBI U MPOPOCTAHHS 11 HaciHHA. Bei qocmimkyBaHi 00’ €KTH MAarOTh BICOKI MTOKa3HUKH
KUTTE3AATHOCTI, J0Ope aKIiMaTHU3yBaIMCh 1 € I(JIKOM TEpPCHeKTHBHUMHK Ui KYJIGTUBYBaHHS B YMOBax
IpaBobepexuoro Jlicocremy VYkpainuw. Jlias BH3HAUCHHs rocmogapchkoi minHocTi Th. plicata 3acrocoBanmit
meromnuani maxin O. A. Kaminiuenka. 3 Touku 30py rocroaapcbkoi mirmocti Th. plicata morinsHo BUKOPHCTOBYBATH
y IiCOBOMY TOCITOZIAPCTBI, JTicOBiit Memiopariii Ta camoBo-napkoBomy OymiBaunTei. Kynsrusapu Th. p. 'Aureovariegata’
ta Th.p. 'Zebrina' € mopeunnmwu a1 BBemCHHs B JCKOPATHBHI HacCa/PKeHHs. BHI MOBHICTIO aKIiMaTH3yBaBCS B
JOCTimKyBaHUX yMoBax 3poctants. IBuakicTe akmiMaTu3arii Th. plicata BBaxkaeTscs HOpManbHOIO, TOOTO ii BCTYI B
IIUIIKOHOIICHHS B YMOBaX IHTPOMYKIIi MOYHMHAETHCA 3 TOTO K BiKy, IO # B OPUPOAHHX yMOBax. [lOKa3HHKH
JKUTTE3aTHOCTI 1 3HAUEHHS akKjIiMaTh3aliiHoro grcia Th. plicata ceigyats mpo MepCreKTUBHICTL iHTPOAYKINIT BUAY Ta
yCHIIIHICTh akimMaTH3anii B ymMoBax inTpoaykuii [IpaBodepesxnoro Jlicocreny Ykpainu.

KimrowuoBi  cimoBa:  amamrariis, —akigiMaTu3aiis, OKUTTE3JNATHICTh,  3UMOCTIMKICTh,  IOCYXOCTIHKICTB,
MIEPCIICKTHBHICTb.

MEASURES TO PREVENT THE PENETRATION OF INVASIVE PLANTS

IN THE TERRITORY OF CHERKASY REGION

Valentina MAMCHUR
Uman National University, Uman

In the area of activity of the Central Forest Office branch, we have identified 17 invasive species that are
common in forest plantations and open meadow-steppe areas. An analysis of the threat of invasive species that are
sometimes used in landscaping was conducted. Such plants have acclimatized in Ukraine and are actively multiplying
and spreading. They create unbearable conditions of competition for other species, as they are able to germinate
together, form dense closed curtains or thickets. At the same time, in such dense populations their ability to effectively
bear fruit is preserved. In addition, when mechanical damage to most invasive plants (for example, mowing) occurs,
increased shoot regrowth occurs. Over the past 20-30 years, a rapid spread of these species has been recorded, but the
facts of their feralization from flower gardens were recorded as early as the nineteenth century. These plants reproduce
rapidly, mostly with small seeds that are dispersed by the wind outside of settlements, and form huge thickets in
abandoned fields, forest edges, meadows, and areas with sparse grass vegetation. The species' centers grow rapidly,
displacing other species from the grass layer and occupying up to 95% of the area. In this regard, a project has been
developed to prevent the penetration of the most dangerous invasive plants, to monitor them on an ongoing basis and to
eliminate them. A dangerous invasive plant can be eliminated mainly by repeated mowing before flowering, collecting
dry grass, burning it, and applying herbicides. The Ministry of Ecology and Natural Resources of Ukraine has a
working group involving scientists from the National Academy of Sciences of Ukraine that has developed lists of
invasive species and draft legislation to deal with them.

Keywords: invasive species, forest plantations, control.

3AXO/I1 3AIIOBITAHHS MTPOHUKHEHHS IHBA3IMHUX POCJUH

HA TEPUTOPII YEPKACBKOI OBJIACTI
Baneatuna MAMUYYP

Ymancokuu Hayionanonuti Yuisepcumem, m. Ymans

Y 30Hi gismbHOCTI Qinii «lleHTpanbHuit licoBuid odic» Hamu BusiBlieHo 17 iHBa3iWHMX BHIIB, sIKi TOIIMPEH] B
JICOBHMX HACA/KEHHSIX Ta HA BIJKPUTHX JIyYHO-CTENOBUX JiNsTHKax. [[poBeseHo aHami3 mpo 3arpo3y iHBa3iiiHUX BUIB,
1110 1HKOJIM BUKOPUCTOBYIOThCSI B O3eJieHeHHI. Taki pocnuHM akliMaTH3yBajluch B YKpaiHi i aKTUBHO PO3MHOXKYIOTHCS
il mommproroThCs. BOHM CTBOPIOIOTH HENMOCHJIBHI YMOBM KOHKYPEHLIT AJIsl 1HIIMX BHAIB, OCKUIBKH 3/aTHI JIPYXKHO
npopocrtaTH, (OpMyBaTH LIIBHI 3IMKHEHI KYpTHHHU 4 3apocTi. BomHOYaC, y TaKMX LIUTBHUX MOIMYJIALIsAX 30epiraerbest
iX 37aTHICTH J0 €()ECKTHUBHOIO IUIOJOHOIMICHHS. KpiM TOro, mpy MEXaHIYHUX MOIIKOMKCHHSIX OLIBIIOCTI 1HBA31MHUX
pociuH (HarmpuKIIaj, CKOIIYBaHHI) BiI0yBa€ThCs MOCHIIEHE BigpocTanHs marouis. 3a ocranni 20-30 pokiB 3adikcoBaHO
CTpIMKe TOUIMPEHHS LUX BUAIB, NpoTe (pakTH 31MYaBiHHSA 3 KBITHHKIB Oynu 3acdikcoBani me y XIX cromitri. Lli
POCIIMHY IIBUJIKO PO3MHOXKYIOThCS, TIEPEBAKHO MAIOTh JIPIOHE HACiHHSI, LIO BITPOM PO3CIBAETHCS 32 MEXI HACEIEHHX
ITYHKTIB, 1 OPMYIOTH BEJIMYE3HI 32 IUIOMICIO 3apOCTi Ha MOKUHYTHUX IOJISIX, Y3MICCSX, JIyKax 1 AUISTHKAX 3 HEIIUIEHOIO
TpaB’sTHOIO pOCHMHHICTIO. Ocepeakn BUAY IIBHIKO PO3POCTAIOTHCS, BHUTICHSIOYM 3 TPAB’SHOTO SIpycy iHII BUAW 1
3aiimMaroun 10 95 % mmomi. Y 3B’A3Ky 3 IWM, pPO3POOJICHO MPOEKT I10 3aMo0iraHHIO Ta ITPOHUKHEHHIO
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HalfHeOe3NeYHIMMX IHBa3iMHUX POCIMH, MOCTIHHOTO KOHTPOJIIO 332 HUMH Ta iX YCyHEHHS. 3HHWIINTH HEOe3NeuHy
iHBa3iHY pOCIHMHY MOXXE IEpPEBaKHO 0araTopa3oBe BHKOIIYBAHHS JO IBITIHHS POCIHMHH, 30MpaHHS CyXOi TpaBH ii
CHamoBaHHSA Ta BHeceHHS repOinmmiB. Ha 6a3i MiHicTepcTBa €KONOTIi Ta MPHUPOTHHUX PecypciB YKpaiHU MpaIioe
poboua rpyma i3 3axydeHHAM HayKoBHiB HarioHambHOI akageMii HayK YKpaiHH, sKa po3poOria TepertiKu iHBa3iiMHMX
BUJIIB Ta MPOSKTH 3aKOHO/IABYMX AKTIB AJIsI IOBOJDKCHHS 3 HUMH.

KirowoBi croa: iHBa3iifHi BHIH, JiCOBI HacaKSHHS, KOHTPOITb.

SYNANTHROPIC VEGETATION OF THE CENTRAL DNIEPER
HIGHLAND REGION: FLORISTIC COMPOSITION, ECOLOGICAL

FEATURES AND WAYS OF DISTRIBUTION

Vitalii CHERNYSH
Uman National University, Uman

Synanthropic vegetation is an important element of anthropogenically altered ecosystems, which is formed under
the influence of human activity. The Central Dnieper Upland region, located in the right-bank part of Ukraine, is a
region with a high level of anthropogenic load, which contributes to the active spread of synanthropic species. The aim
of this study is to investigate the floristic composition of synanthropic vegetation in the region, its ecological features
and main ways of distribution. The practical significance of this study lies in the possibility of using its results to
develop strategies for managing invasive species and preserving natural ecosystems. Identification of synanthropic
vegetation distribution pathways allows for the development of specific measures to control these species, including
monitoring their spread and applying biological or mechanical control methods. In addition, the results can be useful for
local governments and environmental agencies involved in nature conservation and sustainable management of natural
areas. The study revealed that the flora of synanthropic plants of the Central Dnieper Upland is represented by a
significant number of adventitious and apophytic species. Most of the representatives belong to the families Asteraceae,
Poaceae, Brassicaceae, Chenopodiaceae and Fabaceae. Most of the synanthropic flora is made up of weed species that
can adapt to the conditions of intensive land use, urbanization, and industrial areas. It also highlights trends in
vegetation change in the region under the influence of urbanization and climate change. Global warming is leading to
the expansion of the ranges of heat-loving species that were previously rare in the area. In particular, species such as
Datura stramonium and Ambrosia artemisiifolia are adapting to new climatic conditions, including higher temperatures
and changes in precipitation, which is contributing to their expansion. Ecological analysis has shown that many
synanthropic species are characterized by high tolerance to soil salinity, heavy metal pollution, mechanical damage, and
changes in the hydrological regime. Most of them have high seed productivity and effective dispersal mechanisms. The
main ways of spreading include anemochory, zoochory, and anthropochory. For example, Conyza canadensis is actively
spread by wind, and Amaranthus retroflexus is spread by agricultural machinery and vehicles. The spread of
synanthropic species is influenced by natural and anthropogenic factors. Natural factors include wind, water flows, and
animals that facilitate the transport of seeds and vegetative parts of plants. Anthropogenic factors include agricultural
activities, construction, development of transportation routes and urbanization, which create favorable conditions for the
invasion of synanthropic species. In this context, synanthropic plants can be both indicators and active participants in
environmental change. Invasive species that easily adapt to anthropogenically altered environments significantly change
the structure of natural phytocoenoses, leading to loss of biodiversity and disruption of ecosystem processes. The results
obtained are important for biodiversity monitoring and the development of a strategy for the conservation of natural
ecosystems within the Central Dnieper Upland region. Studying the distribution of synanthropic plants allows us to
better understand the processes of ecological transformation and develop measures to control invasive species and
preserve natural landscapes.

Keywords: expansion, urbanization, adventitious and apophytic species, ecological processes, natural
phytocenoses.

CUHAHTPOITHA POCJUHHICTb IEHTPAJLHO-IPUTHINPOBCHKOI
BUCOYMHHOI OBJIACTI: ®JIOPUCTHYHHAI CKJIAJI, EKOJIOTTYHI

OCOBJIMBOCTI TA IIVIAXHU ITIOINUPEHHSA
Biraniit YHEPHUII

Ymancokuii nayionanvnuii ynisepcumem, m. Ymano

CHHaHTPOIIHA POCIMHHICTD € BRXKJIMBUM €IEMEHTOM aHTPOIOTCHHO 3MIHEHHX E€KOCHCTEM, II0 (OPMYETHCS ITij
BIUIMBOM JIOJCHKOI AismbHOCTI. LlenTpansHo-IIpuaHinpoBckka BUCOUYMHHA 00NAcTh, pO3TallOBaHa B MpaBOOEpEXHIM
YacTHHI YKpaiHH, € PeriOHOM 3 BUCOKHUM PiBHEM aHTPOITIOI€HHOTO HaBaHTAXXEHHS, IO CIPUSE aKTUBHOMY ITOIIMPEHHIO
CHHAHTPOIHUX BUIIB. METOI0 JaHOTO JIOCHI/PKEHHS! € BUBYCHHS (DIOPUCTHYHOIO CKJIay CHHAHTPOITHOI POCIMHHOCTI
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perioHy, i1 eKoJIOriYHNX OCOOJMBOCTEH Ta OCHOBHMX LUISXIB MOMMPEHHS. [IpakTndHe 3Ha4YEHHS LBOTO JOCIHiKCHHS
TIOJISITa€ B MOMIIMBOCTI BUKOPHUCTAHHS HOTO PEe3ybTATIB [T pO3POOKH CTpaTeTiil yrpaBIliHHs iHBa3ifHIMHU BUIaMU Ta
30epeKeHHsT TPUPONHHMX EKOCHCTeM. BH3HAaueHHS NUISXIB TOMMPEHHS CHHAHTPOIHOI POCIMHHOCTI JIO3BOJISIE
PO3pOOIIATH KOHKPETHI 3aXO0H MO0 KOHTPOIIO IIUX BHIIB, BKIFOUAIOYH MOHITOPHHT X IOIIMPEHHS Ta 3aCTOCYBAaHHS
010OTIYHMX YW MEXaHIYHHX MeTohiB Ooporsbm. Kpim Toro, pe3ympraté MOXyTh OyTH KOPHCHHMH JUIS OpraHiB
MICLIEBOI'O CaMOBPSIIyBaHHS Ta EKOJOTIYHHX YCTaHOB, SIKI 3aiMalOThCS NMUTaHHAMU OXOPOHM NPUPOIHM Ta CTAJIOr0
YIPaBIIiHHSA IPUPOJHUMHU TEPUTOPISIMHU. Y Pe3yinbTaTi JOCIiIKeHHs 0yil0 BUSBIIEHO, MO (1opa CHHAHTPOIIHUX POCIUH
HenrtpansHo-IIpuaHINpOBChKOT BUCOYMHM TIPEJCTaBIEHA 3HAYHOKO KIJBKICTIO a/JBEHTUBHHMX 1 amoiTHUX BUIB.
Haii6insiie mpenctaBHUKIB HaNCXHUTh 10 poauH Asteraceae, Poaceae, Brassicaceae, Chenopodiaceae ta Fabaceae.
Benuky wactiHy CHHAHTPONHOI (UIOpH CKIaNaroTh Oyp’sSHOBI BHIM, 3[aTHI aJanTyBaTUCS 10 YMOB IHTEHCHBHOI'O
3eMJIEKOPUCTYBaHHS, ypOaHizalii Ta TPOMHCIOBUX TepUTOpiil. Takox BHCBITIIOE TEHAEHII 3MiHH POCIMHHOIO
MOKPHMBY PETIOHY I BIUTMBOM ypOaHi3allil Ta 3MiHH KiIiMaTy. [J100anbHEe MOTCIUIIHHS MPU3BOAUTH O PO3IIHPEHHS
apeaJiiB TEIUIONIOOHMX BHIIB, sIKI paHimie Oyl pifKo MommMpeHi Ha wid Tepuropii. 3okpema, BuM, Taki sk Datura
stramonium Ta Ambrosia artemisiifolia, amantyroThcs 10 HOBMX KIIMAaTHYHMX YMOB, 30KpeMa  IIiJBHIIEHOT
TEMIICpaTypH Ta 3MIiHH PiBHSI OMAIiB, IO CIPHIE iX eKcraHcii. Exonoriynmii aHai3 mokas3as, 10 0araTo CHHaHTPOITHUX
BUJIIB XapaKTepH3YIOTHCS BHUCOKOIO TOJICPAHTHICTIO 10 3aCOJICHOCTI IPYHTIB, 3a0pyqHEHHS Ba)XKKHUMH MeTalamy,
MEXaHIYHUX TOIIKO/DKEHb Ta 3MiH Y TiAPONIOTIYHOMY pexuMmi. bBifbpmiicTe 3 HUX MalOTh BHUCOKY HAaCiHHEBY
MIPOIYKTUBHICTh 1 €(eKTHUBHI MexaHi3MHu auceMinanii. /1o OCHOBHHX cCITOCOOIB MOIIMPEHHS HAJCKATh aHEMOXOPis,
300x0pis Ta aHTponoxopis. Hanpuknaa, Conyza canadensis akTHBHO MOIIKPIOETBCS BiTpoM, a Amaranthus retroflexus
— CUIBCHKOTOCIIOIAPCHKOI0 TEXHIKOIO 1 TpaHCIIOPTHIMU 3acobamu. [lommpeHHs! CHHaHTPOITHUX BHIIB BiIOYBAa€THCS TTi ]
BIUTMBOM TIPUPOJHUX 1 aHTPONOTeHHHX (hakTopiB. o MPUPOJHNX YMHHUKIB HAJIEKATh BiTep, BOAHI MOTOKH Ta TBAPUHH,
SKI CIPHSAIOTH TEPCHECCHHIO HACiHHS Ta BEreTaTUBHUX YaCTHH POCIWH. AHTPONOreHHi ()aKkTOpH BKIHOYAIOTh
CLTBCHKOTOCIIONAPCHKY  MTisUTBHICTh, OYIIBHHIITBO, PO3BHTOK TPAHCHOPTHUX Marictpajged Ta ypOaHi3almito, sKi
CTBOPIOIOTH CIIPHATIMBI YMOBH JUII BTOPTHEHHS CHHAHTPOITHHX BUIIB. Y IIbOMY KOHTEKCTI CHHAHTPOIIHI POCIMHH
MOXYTh OyTH SIK IHAWKATOpaMH, TaK 1 aKTHBHUMH yJYaCHHUKAMH EKOJOTIYHMX 3MiH. [HBa3iiiHi BHIHM, fKi JIETKO
aJanTyIOTECS 10 aHTPOIOT€HHO 3MIHEHHX CEpPEeIOBHIN, 3HAYHO 3MIHIOIOTH CTPYKTYPY NPHUPOTHHUX (iTOIEHO3IB, IO
MPU3BOANTE A0 BTPAaTH OiOpi3HOMAHITTSA Ta MOPYIIEHHS EKOCHCTEMHUX TporeciB. OTpuMaHi pe3ynbTaTd MaioTh
BaXJTUBE 3HAYCHHS ISl MOHITOPHHTY OlOpI3HOMAHITTS Ta PO3pOOKH CTpaterii 30epekeHHs] MPUPOTHUX SKOCHCTEM Y
Mmexax LlenTpanbHo-IIpunHINpOBCbKOT BUCOYMHHOI 00NacTi. BUBYEHHS MOIIMPEHHS CUHAHTPOIIHUX POCIHH JIO3BOJISIE
Kpalle po3yMiTH IPOLIECH EKOJOTIuHOI TpaHchopmallii Ta po3poONsTH 3aXOQH Ul KOHTPOJIO 1HBa3iMHUX BUIB i
30epeeHHsI PUPOTHUX JaHmadTiB.

KirouoBi cnoBa: ekcrmaHcis, ypOaHi3ailisi, aJBEeHTHBHI 1 anoQiTHI BUIM, EKOJOTIYHI IPOIECH, MPUPOJIHI
GbiTolIeHO3H.

PROSPECTS OF THE USE AND PROPAGATION OF REPRESENTATIVES

OF THE GENUS ULMUS L.

Svitlana MASLOVATA, Stanislav MONKE
Uman National University, Uman

This study considers the prospects for the use and effective reproduction of representatives of the genus
Ulmus L., which play an important role in natural and artificial ecosystems. Elms are an integral part of deciduous and
mixed forests of the temperate zone, and are also widely used in ornamental gardening, urban landscaping, and for
creating field protection strips. By analyzing the bioecological characteristics of the main elm species common in
Ukraine and Europe, in particular rough elm (Ulmus glabra), smooth elm (Ulmus laevis) and small-leaved elm (Ulmus
minor), high ecological plasticity, decorative appeal, resistance to wind, smoke and dust are determined, which makes
them suitable for use in urbanized environments and forest reclamation plantations. Particular attention is paid to the
problem of Dutch elm disease, a dangerous fungal pathogen (Ophiostoma ulmi and Ophiostoma novo-ulmi) that has led
to massive dieback of elms in many countries in recent decades. In this regard, an important area of research is the
search for disease-resistant forms, breeding and the introduction of hybrids and varieties with increased tolerance. Seed
propagation is a traditional but effective method of reproducing elms in natural conditions and artificial forest
plantations. However, in modern conditions, it needs to be improved due to a number of biological and environmental
limitations. The main features are the rapid maturation of seeds, usually in the first months after flowering in May-June.
Short period of seed viability — the seeds quickly lose their germination, so they are sown immediately after harvest.
Seedlings have genetic diversity, which is good for adaptation in natural conditions, but less predictable for targeted
plantations. Stratification, biostimulants, and pre-sowing treatment are used to improve the quality of
seedlings.pVegetative propagation is an important approach for the conservation of specific elm genotypes, including
Dutch disease-resistant, ornamental forms or fast-growing clones. The main methods are cuttings, grafting, and
microclonal propagation (in vitro), a promising method for preserving a valuable gene pool and mass production of
planting material with desirable properties. Grafting onto rootstocks allows to obtain plants with desirable properties,
although this method is less productive compared to cuttings and in vitro culture. The combination of modern methods
of seed and vegetative propagation allows for the effective restoration of elm populations, preservation of valuable gene
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pools, creation of decorative, sustainable and highly productive plantations, and introduction of new elm varieties into

the practice of forestry and landscaping. These approaches are especially important in the context of disease control,

biodiversity loss, and climate change. In general, elms have significant potential in the context of sustainable forest

management, bioenvironmental rehabilitation, conservation of forest biodiversity, and development of forest breeding.
Keywords: forestry, breeding, landscaping, disease resistance.

INEPCIHEKTUBU BUKOPUCTAHHSA TA PO3SMHO’KEHHSA

IHNPEACTABHHUKIB POAY ULMUS L.
Csitnana MACJIOBATA, Cranicias MOHKE

Ymancokui nayionanvnuii ynieepcumem, m. Ymauo

Y Mexax [JaHOro JIOCHIPKEHHS PO3TIISTHYTO TNEPCHEKTUBH BHKOPHCTaHHS Ta €(PEKTHBHOTO PO3MHOMKEHHS
npencraBaukiB poxy B’s3 (Ulmus L.), siki BifirpatoTh BaXIMBY POk y IPUPOAHKUX Ta MITYYHUX eKocucTeMax. B’s3u e
HEBIiJI'€MHOIO YaCTHHOIO IIMPOKOJIMCTSHUX Ta MIIIAHHUX JIiCIB TIOMIPHOI 30HH, @ TAKOX ITUPOKO BUKOPHCTOBYIOTHCS Y
JIEKOPaTUBHOMY CafiBHUITBI, MiCBKOMY O3€JICHEHHI Ta JUIsI CTBOPEHHS IOJE3aXWCHUX CMYT. AHaJi3yloun
010€KOJIOTIUHI XapaKTEepPUCTUKK OCHOBHHUX BHJB B’S31B, ITOIMPEHNX B YKpaiHi Ta €Bpomi, 30KpeMa B’s3a IIOPCTKOTO
(Ulmus glabra), B’s3a rmaakoro (Ulmus laevis) ta B’s3a apioHomucroro (UImus minor) Bu3HaYeHO BHCOKY €KOJIOTIUHY
IUTACTUYHICTh, JICKOPATUBHY MPHUBAOIMBICTH, CTIMKICTH IO BITPY, AUMY Ta MY, MO POOHTH iX MPUIATHUMH IS
BUKOPHCTAaHHS B ypOaHi30BaHOMY CEPEIOBHIII Ta JiCOMEINiOpaTUBHHUX Haca/uKeHHsX. OcobimBa yBara HpHIIUIIETHCS
npobiemMi roiIaHaCchKoi XBOpoGOH B’si3a — Hebesmeunoro 30yaauka rpubkoBoro moxomkenss (Ophiostoma ulmi ta
Ophiostoma novo-ulmi), skuif yrpomoBK OCTaHHIX JAECATHIIITH MPHU3BIB 0 MACOBOIO BiIMHMpaHHS B’s3iB y 0araTbox
KpaiHax. Y 3B’s3Ky 3 IIMM BaXXJIMBUM HAIIPAMOM JIOCTI/DKEHHS € TIOIIYK CTIHKHX 10 XBOpoOH hopM, cenekiriiina podoTta
Ta BIOPOBANKECHHS y KyIbTYpy TiOpHIIB Ta COpPTIB 3 IiABHIICHOIO TOJEpaHTHICTIO. HaciHHEBe pPO3MHOMXEHHS —
TpaIuIiiHui, ane eheKTHBHUN METOJ BIATBOPEHHS B’SA3iB Y MPUPOAHUX YMOBAX 1 IITYYHUX JIICOBHX HACaKECHHIX.
OmHak y Cy4acHHX YMOBax BOHO IOTpeOye BIOCKOHAJIEHHS dYepe3 HU3Ky OlOJOriYHMX 1 eKONOTiYHMX OOMEKEHb.
OCHOBHUMH OCOOJIMBOCTSIMU € ILBHUJIKE J0O3PIBaHHS HACIHHS, 1€ 3a3BUYAil B IepIli MICsLI MiCs UBITIHHS Yy TpPaBHi-
yepBHi. KOpoTKkuii mepioJ; ®HUTTE€3JaTHOCTI HACIHHS — HACIHHS LIBHIKO BTpadyae CXOXICTh, TOMY HOro BHCIBalOTh
Bigpa3y micinst 30opy. CisiHIII MarOTh TeHETUYHY PI3HOMAHITHICTb, 110 J00pe /Ui ajanTaiii B IPUPOAHUX YMOBaXx, aje
MEHII repeadadyBaHe sl ITbOBUX Haca/pKeHb. J[JIsi MOKpallleHHs SIKOCTI CISHINB 3aCTOCOBYIOTH cTpaTH(ikallito,
0IOCTUMYJSITOpPH Ta IIEpeANociBHY 00poOKy. BereraTnBHe pO3MHOXKEHHS — BAXKIMBUHA MiAXiN I 30€peKeHHS
KOHKPETHHX T'CHOTHUIIB B’SI3iB, 30KpeMa CTIHKHX 0 TOJUIaHACHKOI XBOPOOH, JAECKOpATHBHUX (HOpM ab0 IMIBHIKOPOCIHX
KI0HIB. OCHOBHHMH METONAMH € JKMBIIOBAHHS, WICTUICHHS Ta MiKpPOKIOHANbHEe po3mHOXeHHs (in vitro) —
MEpPCIIEKTUBHUI MeTOoA 30epeXeHHs IIHHOro TeHO(OHAY Ta MacoBOrO BHMPOIIYBaHHA CaJMBHOIO MaTepialay 3
OaxxanuMmHu BiactBocTsIMU. 11lerieHHs Ha mifmeny A03BOJISIE OTPUMATH POCIMHH 3 OakKaHHUMHU BIIACTHBOCTSIMHM, X04a
METOJI MEHIII NPOAYKTUBHHUI y TMOPIBHSIHHI 3 JKMBIIOBAHHAM 1 KyabTyporo in Vitro.KomOiHalis cyyacHHX MeETO/IiB
HACIHHEBOT'O Ta BET'€TaTHBHOTO PO3MHOXKEHHS J103BOJISIE €(hEeKTUBHO BiJTHOBIIOBATH MOMYJLI] B’5131B, 30epiraTy IiHHI
reHo()OHM, CTBOPIOBATH JAEKOPATHBHI, CTIHKI Ta BUCOKOIIPOIYKTHUBHI HACAKEHHS, BIIPOBA/KYBATH HOBI COPTHU B’S31B
y TPaKTHKY JICOPO3BEICHHS Ta o3eieHeHHs. Lli migxomu ocoOmmBO BayJMBi B yMoOBax OOpoTHOM 3 XBOpoOamwu,
3HIKCHHSIM O10pi3HOMAHITTS Ta 3MIHOIO KJIiMary. 3arajoM, B’Si3M MalOTh 3HAYHMHM IOTEHHiald y KOHTEKCTI CTaJoro
JicokopucTyBaHHs, OloekomoriqHoi peaOimitamii cepenoBuina, 30epexeHHs JIICOBOrO OiOpI3HOMAHITTSI Ta PO3BUTKY
JIICOBOI CeJEKIii.

Kitro4oBi citoBa: JicoBe rOCIOAapCTBO, CEIEKIIis, 03eNICHEHHS, CTIHKICTh /IO XBOPOO.

INNOVATIVE METHODS OF CULTIVATION OF QUERCUS ROBUR

Kyrylo SOSNYTSKYI
Uman National University, Uman

Quercus robur L. is a valuable tree species that plays an important role in the formation of sustainable,
productive and biologically diverse forest ecosystems. Its importance covers both environmental (maintaining
biodiversity, soil conservation, microclimate regulation) and economic aspects (production of high-quality timber,
recreational resources). In the face of modern challenges such as climate change, anthropogenic pressure, and soil
degradation, traditional methods of forestry often fail to ensure the proper level of survival and productivity of
plantations. In this regard, it is important to introduce innovative methods that increase the efficiency of growing this
species. Modern nurseries are increasingly introducing containers for growing seedlings with a closed root system,
which ensures the development of a compact, well-developed root system, which significantly improves survival in the
field. Such seedlings are not stressed during transplantation, can be planted in a longer growing season, and have high
growth potential. The use of growth stimulants, mycorrhizal fungi, and biological products also helps to improve the
quality of planting material. Biotechnological approaches, such as microclonal propagation, allow us to grow seedlings
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with specific characteristics, such as increased resistance to disease, drought, or pests. Genetic selection of promising
oak forms based on DNA analysis opens up new opportunities for breeding. Selection and genetic approaches make it
possible to create planting material with increased resistance to pests, drought or freezing. Tissue culture makes it
possible to quickly propagate elite specimens with the desired traits. Modern forestry is actively implementing digital
tools to improve the efficiency of silvicultural operations, monitoring the condition of plantations and strategic
planning. In particular, the use of drones, satellite imagery and geographic information systems (GIS) significantly
improves the quality of forest management, making it more accurate, fast and environmentally friendly. These
technologies make it possible to effectively plan reforestation, monitor the condition of forest crops in real time, create
maps of plantations, and quickly identify problem areas. Innovative approaches to growing oak trees significantly
improve the quality of forest crops and open up new opportunities for effective reforestation. In today's climate change,
soil depletion and increasing anthropogenic pressure, traditional methods of forestry no longer produce the expected
results. That is why the introduction of modern technologies is becoming a necessity, not a choice. The combination of
biotechnology, digital solutions, genetic selection, and the latest agricultural techniques allows us to achieve high
results. In particular, the use of planting material with a closed root system and mycorrhization of seedlings improve the
survival rate and resistance of young plants to adverse factors. Genetic selection and clonal micropropagation contribute
to the creation of crops with valuable economic traits that adapt more quickly to environmental conditions. Importantly,
innovative approaches take into account not only productivity but also environmental sustainability and the resilience of
forest ecosystems. This makes it possible to create healthy, multi-tiered and biodiverse forests that better fulfill their
ecological functions.
Keywords: forestry, innovation, reforestation, planting material, nurseries, biotechnology.

IHHOBAIIMHI METOJIA BUPOIIIYBAHHS 1YBA 3BUMAHOI'O
Kupuno COCHULIbKHIA

Ymancokuu nayionanvhuii ynisepcumem, m. Ymauo

Jy6 3euuaiiamit (Quercus robur L.) e miiHHOMO IepeBHOO MOPOIOF0, 110 BiAirpae BaXKIMBY poiib y GOpMyBaHHi
CTIHKHX, MPOJYKTUBHUX Ta GiOJOTiYHO Pi3HOMAHITHMX JIICOBHX EKOCHCTEM. MOro 3HauyeHHs OXOILTIOE SIK EKOJIOriuHi
(migTpuMka GiOpiI3HOMAHITTS, 30EpeKCHHsS TIPYHTIB, PETYIIOBAHHS MIKPOKIIMATy), TaKk 1 EKOHOMIiYHi aCIeKTH
(BUpOOHHIITBO BHCOKOSIKICHOI IEPEBHHH, peKpealiiiii pecypcd). B yMoBax cyd4acHHX BHKIHKIB — KIIMATHYHHX 3MiH,
aHTPOIIOT€HHOTO THCKY, JAerpajallii IpyHTIB — TPaIHLiHHI METOU JICOPO3BEICHHS YacTO He 3a0e3MeUYI0Th HAJIKHOTO
PIBHSI BHJKMBAHOCTI Ta MPOJYKTUBHOCTI HAca/PKeHb. Y 3B’SI3KY 3 IIMM aKTyaJIbHHUM € BIPOBAJPKCHHS IHHOBAIIHHUX
METO/IiB, SIKI TiJBHIIYIOTh €(eKTHBHICTh BUpollyBaHHs wiel nopomu. CydacHi pO3CaJAHMKM Jieayi 4YacTilie
BIPOBAPKYIOTh KOHTEWHEPH AJIsl BUPOLIYBAaHHS CISHIIB 13 3aKPUTOI0 KOPEHEBOIO CHCTEMOIO, i€ 3a0e31meyye pO3BUTOK
KOMITaKTHO1, JoOpe pO3BMHEHOI KOPEHEBOI CHCTEMH, IO 3HAYHO MOKPAIIYye MPKHUBIIOBAHICTh Y MOJHOBUX YMOBAaX.
Taxi cisiHII He MiJAI0THC CTPECy NpH Iepecaili, MOKYyTh BHCa/KYBATUCh Y OBIIMI BereTalliiHUH 1epio]] Ta MatoTh
BHCOKHI MOTEHIIaN pocTy. BUKOpPHCTaHHS CTUMYISTOPIB POCTY, MIKOPH3HMX TPHOIB 1 OiompenapaTiB TaKoX CIIpHUsiE
MIOKPAIIEHHIO SIKOCTI CaJMBHOTO Matepialy. bioTexHomoriuHi mizxony, 30KpeMa MiKpOKJIOHAJbHE PO3MHOKEHHS,
JIO3BOJIIFOTH BUPOILYBATH CA/KAHII 3 BU3HAYCHUMH XapaKTEPUCTUKAMH — ITiJBUIICHOK CTIHKICTIO 10 XBOPOO, MOCYXH
a6o mwkigHuKiB. ['eHeTHuHMi BinOip mepcnekTuBHUX GopM nyda Ha ocHoBi JIHK-aHamisy BikprBae HOBI MOXIJIMBOCTI
it cenekiii. CenekuifHO-TeHETHYHI IMiXOMU JTO3BOJSIOTh CTBOPIOBATH ITOCAIKOBHU MaTepian i3 IIiABHUIICHOIO
CTIWKICTIO /10 IIKITHHKIB, IOCYXH YM BHUMep3aHHs. KylIbTypa TKaHWH Ja€ MOXJIMBICTh HIBHAKO PO3MHOXKYBATH EJTiTHI
eK3eMIUsIpH 3 GakaHUMHU o3HakaMu. CydacHe JIiCOBE TOCIONApCTBO aKTHBHO BIPOBAIKYE LU(PPOBI IHCTPYMEHTH U
MiIBUICHHS €(EKTUBHOCTI BENCHHS IJICOKYITBTYPHUX pPOOIT, MOHITOPHHTY CTaHy HACa[DKCHb Ta CTPATETidHOTO
TUIAaHYBaHHS. 30KpeMa, BHKOPHUCTAHHS JIPOHIB, CYITyTHHKOBHX 3HIMKIiB Ta reoindopmariiiianx cucteM (I'IC) 3mnauno
MOKpAIye SKICTh YIPaBIiHHA JicaMd, pOOWTH HOro OUTBII TOYHHWM, IIBHAKHUM Ta €KoJorigHo OesmeunmM. Lli
TEXHOJIOTI] Ia0Th 3MOTr'y €()eKTUBHO IIAHYBATH JIiCOBITHOBJICHHS, KOHTPOJIIOBATH CTaH JIICOBHX KYJBTYpP Y PEAIbHOMY
Yaci, CTBOPIOBATM KapTH HACA/PKEHb Ta ONEPATUBHO BUSIBIITH HpoOJieMHI MinsHKA. [HHOBALiiHI migxoaum a0
BUPOILIYBaHHS 1y0a 3BMYallHOrO 3HAYHO IiJBHUIIYIOTh SIKICTh CTBOPEHHS JIICOBUX KYJIbTYp Ta BIJIKPHBaIOTh HOBI
MOXKITUBOCTI /Ui €()EeKTUBHOTO JIICOBIMHOBJIEHHS. Y Cy4aCHMX YMOBax KIIMAaTHYHHMX 3MiH, BHUCHa)XCHHS IDYHTIB Ta
3pOCTaHHSI AHTPOIIOTEHHOr0 HABAHTAXKCHHS TPAJMILINAHI METOAM JICOPO3BEACHHS BXE HE JalOTh OYIKYBaHHX
pe3ynbTariB. Came TOMy BIPOB/KEHHS CY4YacHHX TEXHOJIOTiIH crae HeoOXimHicTio, a He BuOopoMm. lloenHaHHs
010TeXHONOTH, IM(POBUX pillleHh, TEHETHYHOrO0 JO000PY Ta HOBITHIX arpoOTEXHIK JJO3BOJISE OCATATH BHUCOKHX
pe3yabTaTiB. 30KpeMa, 3aCTOCYBaHHS CaIUBHOIO MaTepialy i3 3aKpUTOI0 KOPCHEBOIO CHCTEMOIO Ta MIKOpH3allis
CISIHIIIB TOKPALIYIOTh TNPWKHUBJIIOBAHICTH 1 CTIHKICTh MOJOJMX DPOCIMH A0 HECHPUSITAMBUX (akropiB. ['eHeTHUHMI
J00ip 1 KJIOHAJIbHE MIKPOPO3MHOXKECHHS CIPHSIOTH CTBOPEHHIO KYJIBTYP 3 LIHHUMH TOCIOJAPCHKUMH O3HaKaMH, IO
LIBHIIE aJanTylOThCsS 1O YMOB HaBKOJMIIHBOTO CEpelOBHIIA. BaxMBO, 110 1HHOBAIiiHI MiAXOAM BPaxoBYIOTh HE
JIUIIE TPOTYKTUBHICTh, a W EKOJOTIYHY CTaOUTBHICTH Ta CTIMKICThH JIicOoBHX ekocucTeM. lle mae 3mory dbopmyBatn
3JI0pOBi, OaraTosipycHi Ta 610J0rYHO PI3HOMAHITHI JIICH, SIKi Kpallle BUKOHYIOTh CBOI eKOJIOriuHI QyHKII].

KirowuoBi ciioBa: JicoBe TOCIIONapCTBO, 1HHOBAIIii, JIICOBIMHOBJICHHS, CAJWBHUM Marepiall, PO3CaJTHUKH,
610TeXHOIIOTI].
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