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International scientific and practical online conference

dedicated to the 100th anniversary of the birth of Prof. V.I. Bilous
(Uman — Tomaszéw Mazowiecki, 24.04.2025)

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 (Tomaszoéw
Mazowiecki, Poland) (Branch of the University of Lodz in Tomaszow 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

Bacuib IBanoBuu Bitoyc: TBopya AisuIbHICTH BHIATHOTO HAYKOBIIS TA MeAarora
Ceitnana AIAMEHKO — Vmancokuii nayionanenuil ynisepcumem, m. Ymans, Yxpaina

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 Rogow 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 Wojtan, Robert Tomusiak — Szkola Giowna 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 SAGANS3, Heorhiy
HRYNYK*— ! Institute of Forest Sciences, Warsaw University of Life Sciences; 2 Forestry Students’
Scientific Association, Warsaw University of Life Sciences; 2 Institute of Wood Sciences and
Furniture, Warsaw University of Life Sciences; # Department of Forest Sciences, University of Lodz
Branch in Tomaszow Mazowiecki, Tomaszow 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,

Szkota Gléwna Gospodarstwa Wiejskiego w Warszawie;? Koto Naukowe Lesnikéow, Szkota Gléwna

Gospodarstwa Wiejskiego w Warszawie;® Instytut Nauk Drzewnych i Meblarstwa, Szkota Gtéwna Gospodarstwa

Wiejskiego w Warszawie;* Katedra Nauk Lesnych, Filia UL 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

Hanpamku cejexuii 1y0a 3Bu4yaiiHoro B YKpaini
Cepritit KOBAJIb — Vmancokuii nayionansnuii ynieepcumem, Ymanw, Yepaina

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 «Kyivzelenbudy, Kyiv, Ukraine

JocBia 3ajiceHHs mimanux 3emeib YNrupuHcbKoro 6opy

Bonogumup HUTATIAK, Bonogumup HUTAITAK — Ymancexuii nayionansnuii ynisepcumem, m. Ymanw,

Vrpaina; Komynanone 06’ conannsi «Kuigzenen6yoy, Kuis, Ypaina

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 "DNIPRQO" Dnipropetrovske Regional Council”,

Dnipro, Ukraine; Oles Honchar Dnipro National University, Dnipro, Ukraine
CyuacHuii cTaH gepeBoctaniB Quercus petraea y mryunux jgicoHacamkeHusax Crenoporo IIpuaninpos's
Bacuns TKAYEHKO, Ipuna IBAHBKO — Komynansruii nosawkinenuii Haguansruil 3axnao «Mana axademis
HayK yyHiecvkoi monodi» [JHinponempogcvkoi obaachoi paouy, Komymanenuii 3axnao oceimu «Haykoeuu
meouunuu aiyeti «JHITIPO» [Juinponemposécvkoi obnacnoi paouy, [uinpo, Ykpaina,  [Hinpogcvkuii
HayionanvHull yHieepcumem imeni Onecsa I onuapa, /[ninpo, Ykpaina

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

IMapxosi Hacamkennst [lonTaBuHA
Poman ®envko — Jocriona cmanyia aikapevrux pocaun IAI HAAH Vkpainu, Ilonmascoka 06xn., Yrpaina




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 wlasciwosci fizyczne soku brzozowego w zaleznosci od typu siedliskowego lasu

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

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-RUDOLEF — University of Lodz, Faculty of Law and

Administration, Lodz, Poland
Ochrona drzew i krzewow poza lasami w $wietle prawa polskiego
Agnieszka JAWOROWICZ-RUDOLF — Universytet t.odzki, Wydziat Prawa i Administracji, £6dZ, 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 (Tomaszoéw
Mazowiecki, Poland) (Branch of the University of Lodz in Tomaszow 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? — Ynstitute of Dendrology, Polish Academy of Sciences, Kornik,

Poland, 2Taras 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
Ponb Quercus robur y gpopmyesanni 3axucnux nicosux nacaoxcensy azponranowagymy Jlicocmeny Yxpainu
Ceritnana KYPKA — Vuancekuti nayionansruil ynisepcumem, Ymanv, 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 rep6apii (UM)
Terana MAMUYYP — Vuancekuii nayionanvruil yuisepcumem, Ymans, Yrpaina

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  mpae’ano-uyazapuukoeo Apycy 6 ceiycux 0i0posax HAUIOHATLHOZO NPUPOOHO20 NADKY
«Kapmentkoge Iloodinna»
Hina Imak — Hayionansruil npupoonui napk «Kapmemoxose Ioodinisy, Yeuenvrux, 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

Oco0auBOCTi reHepaTHBHUX NpoleciB y simHM Kouo4voi (Picea pungens Engelm.)
Annpiit BAJIEHKO — Vmancexutl nayionanvruti ynieepcumem, Ymans, Yrpaina

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

JexopaTuBHi ¢popmu siceHa 3BHYAHOTO
Onexcanap BAIOPA — Vuancoruii nayionanvnutl ynisepcumem, Ymann, Yepaina

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

OnrtuMmizalissi yMoB BKOpiHeHHsI CTe0JI0BMX KMBLIB suimHM Kauaachkoi (Picea glauca Conica) sik

KJII04Y0BHii (paKTOP YCHiIHOr0 BereTaTHBHOIO PO3MHOKEHHS
SApocnas JYBOBUU — Vumancexuii nayionanvruii ynigepcumem, Ymano, 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 2 — Ukrainian
Research Institute of Forestry and Firesty Melioration named after G. M. Vysotsky, Kharkiv,

Ukraine; 2 SE "Kharkiv Forest Research Station", Kharkiv, Ukraine;
BikoBi 3MiHU B reHeTHYHOMY pe3epBarti 1y0a 3BuyaiiHoro Ha IlosTaBmmHi
Csitnana JIOCD !, Jlapuca TEPEIEHKO", Biktopis TPUTOPLEBA 2 — Vkpaincokuii naykoeo-0ocrionuii
incmumym nicoéozo 2ocnodapcmea ma azponicomeniopayii im. I. M. Bucoyvxozo, Xapxis, Vipaina; * JIT
«Xapkiecobka nicosa HayKo80-00cniOHa cmanyisy, Xapkis, 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

AHani3 genapoduiopu nocainnoi cranuii TioTionnunTea HHI "i3s HAAH" Ykpainu
Bornman I'OJIVB — Vmancskuil Hayionanvruii yuisepcumem, Ymanw, Yxpaina

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

MikpoxaiMaTu4yHi 0c00IHBOCTI MapKoBHX HacaJ:keHb XX cTomTTs LeHTpaabHONPUIHIMPOBCHKOL
BUCOYMHHOI 00,1acTi Ta IXHiil BIIMB HAa KOM(OPTHICTH cepeIoBUIIA
Amnacracigs KOJUKEBAII — Vuancorutl hayionanvhuil yrieepcumem, Ymaus, Yrpaina




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

Cran HacaJukeHb napky «Autsuminy M. YManb Uepkacbkoi odaacTi

Ipuna ITYIIKA — Vmancoxuii nayionanenuil ynisepcumem, ¥Ymano, Yepaina

5. Environmental ecology and nature conservation

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

Bnuins 30poiiHuX KOH(JIIKTIB Ha GiopizHOMAHITTSA
Harans BUCOLIbKA — Ecmoncokuii ynisepcumem npupoonuyux Hayk, 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

Yenimmnicrs inTpoaykuii Thuja plicata Donn ex D. Don y IIpaBo6epe:knomy Jlicocteny Ykpainu
Ipuna IBAINIEHKO — Vuancokuil nayionanvuuii ynieepcumem, Ymanw, Yxpaina

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 3ano0iraHHsA NPOHMKHEHHS iHBa3iiHNX pocjuH Ha TepuTopii Yepkacbkoi odaacTi
Banentuna MAMYYP — Vmancokuii nayionanenuii yHieepcumem, Ymanwv, 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

Cunantponna pociaunHicts IenTpanbHo-IIpuaHinpoBcbKOI BHCOYMHHOI 00JgacTi: (JIOPUCTHYHUIA
CKJIaJ, eKO0JIOTiYHi 0c00JMBOCTI TA IJISIXH MOIIMPEHHS
Biranitt YEPHUI — Vmancorui nayionanvhuii 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

IMepcneKTHBY BUKOPUCTAHHS TA PO3MHOKEHHS mpeacTaBHukiB poxy Ulmus L.
Ceitnana MACJIOBATA, CranicnaB MOHKE — Vuancsxui nayionanvuuti ynigepcumem, Ymauns, Yxpaina

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

InHoBauiiiHi MeTOaU BUPOIIYBAaHHS 1y0a 3BHYAHHOIO
Kupniio COCHUIBKUU — Vmancokuii Hayionanenutl yHieepcumem, Ymanw, Yepaina

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 Ivanovych 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.I. 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, Il 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

BACWJIb IBAHOBHY BIJIOYC: TBOPYA AIAJIBHICTD BUJATHOI'O

HAYKOBLSA TA IIEJAT'OT'A
Ceitnana AJIAMEHKO

Ymancoxkuii nayionanenuii ynieepcumem, m. Ymano

Bucsitneno miacyMKH HayKoBHX 3400YyTKiB mpodecopa Bacmms IsanoBmua bimoyca. Po3kpuTo HampsMKw
HayKOBHX IHTEpECiB, IIMPOTY HOTO MOTIIAAIB 1 INIMOWHY BiMOBITAIIEHOCTI 3a TOPYUEHY CIIPaBy.

Bbinoyc B.I. 3miiicHIOBaB HaykoBYy poOOTY 3i cenekiii xyba 3BmyaitHOTO Tix KepiBHHITBOM mpodecopa C.C.
[I’stHubKOTO. bpaB akTHBHY ydYacTb y CTBOPEHHI IIMPOKOI MEpeki CeNeKIiMHMX IyHKTiB B YKpaiHi, BUBIB HU3KY
iHHUX GOPM 1 pi3HOBHIIB Ty0a, MPUCTOCOBAHUX A0 MmocynumBux yMoB Crerry. 3a 20-piunuii nepiog B.1. binoyc nposis
CeNeKIifHy iHBeHTapm3amito niopoB IIpaBobOepexoks Ykpainm, BimiOpaB ocobmcto Omm3pko 500 TUTFOCOBHX [epes,
PpO3pOOMB HOBHIA METOI ICTDICHHS y0a Ta IHIINX JIICOBUX JIMCTSHUX ITOPiJI, pO3POOHB TEXHOIOTII0 CTBOPEHHS KIIOHOBUX
JiCOHACIHHUX IIIaHTAaIlii my0a i 3akmaB y JI1 « BiHHUIBKE JTiCOBE TOCTIOAAPCTBOY TepIii B KoaumHroMYy Cor031 HaciHHI
micocamu. [Ti3Hire, 3a MATPUMKH JiCTOCTIB CTBOPUB O0JIACHI JIiICOHACIHHI KOMILIEKCH Ay0a 3BUYaifHOTO Y BiHHHIIBKIH,
Uepkacekiit, TepHOMITBCHKIN, XMETPHUIIBKIH, YepHIBEIbKiH Ta iHIMX 061acTax Ha ol 6mm3bko 400 ra. OgHOYacHO
BiH BIIKpUB Yy AiOpoBax YKpaiHu 30HY iIHTEHCHBHOI TriOpuan3aIii Mix 1yOoM 3BUYaifHIM Ta CKEJIHHNM, BUBUYHB TiOpHIHI
MOy JIAIii, BimiOpaB TUTIOCOBI TiOpHIHI JepeBa ay0a, 3aKiaB MepIl METDICHI TUIAHTAIl Ui OTpUMaHHS TiOpHITHHX
XKOJTy/IiB 1 HAa OCHOBI IIBOT'O 3apEECTPYBAB COPT Mijx Ha3Boto Ay0 binoyca. PesynbsraTtom cenexmiiinoi podotn B.1. Binoyca
€ 10 aBTOPCHKUX CBIIOLTB HA COPTH POCIHH, cepen sSkux 1yo Kprkoninecskui, 1y6 binoyca, 6yk [Tominechkuid.
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Bacwuimio IBanoBuuy Brnponomx Maibke 70 pokiB HayKOBO-IIEAAroriyHoi poOOTH Oyio NmpUTaMaHHE TIIHOOKe
PO3YMIHHS CyTi HAayKOBHX JOCIHI/DKEHb CENEKIIMHHUX TIPOLECciB, BHHSATKOBE YMIHHS TBOPYO OCMHCIIIOBAaTH
(byHIaMEeHTaNbHI 3700yTKH Ta HOBITHI TEHICHINI BITYM3HSHOI i CBITOBOI CENEKIIHHOI IyMKH, TOCTPE BiTUYTTS
HalaKTyabHIIINX MPo0IIEeM JI0JICBKOTo OYTTs, HAYKH 1 ocBiTH. HaykoBi mparti 31 cenekIii JicoBUX KyJbTyp, JIICIBHUIITBA
Ta caIoBO-TIapkoBoro Muctenrsa B.1. bimoyca BUKIHMKarOTh IiKaBICTh O ChOTOMHI. BiH aBTOp (cmiBaBTOp) mMOHAT 250
JPYKOBaHUX Mpallb, y TOMY YHCIi HayKoBHUX — 230, HayKOBO-TIOMYJIIPHUX — 15, HABYAaJIbHO-METOIMYHHX — 5, SIKi BiOMi
sIK B YKpaiHi, TaK 1 janeko 3a ii Mexxamu.

Binoyc Bacwuib IBanoBuu OyB nilicHuM wieHom JliciBHIUOI akajneMii Hayk YKpaiHu Ta Akanemii HayK BHIIOL
IIKOJIN YKpaiHu, TOKTOPOM CiJIbCHKOTOCIIOAAPCHKUX HAyK, podecopoM KadeapH JicOBOro rocroapcTBa Y MaHCHKOTO
HAIIOHAJBHOTO YHIBEPCHTETY Ca/iBHHITBA, MaB 3BaHHS «3aciy’)KeHWH [is4 HayKW 1 TexHiku YkpaiHu». ByB
Haropo/PKeHUH YMCIeHHUMU Bin3Hakamu, cepen skux opaeH Cnaswm 11 cr., 1Ba opaenn Benmkoi BitumsHsHOT BiliHH,
OpZeH «3a My>KHICTb», [BI Meaii «3a BiaBary», 17 roBuieiiHiX Menanei. BiH OyB BUIATHUM Ta TOCHTB IMIMPOKO BiJOMHM
YKpaiHCHKAM BYECHUM 3 JIICOBOI CENEKIIii, JIICOBUX KYJIBTYP Ta CaJ0BO-IAPKOBOTO TOCIIOIAPCTBRA.

KirouoBi crioBa: cenekuisi, 1y0, HayKOBI ITpalli, HIEIUIEHHSI, 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 Rogow 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, (d../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

Szkola Giéwna Gospodarstwa Wiejskiego w Warszawie, Warszawa, Polska

Streszczenie: Sosna zwyczajna (Pinus sylvestris L.) jest gatunkiem drzewa iglastego o szerokim zasiegu
geograficznym, obejmujacym Europg 1 Azje. W Polsce stanowi podstawowy gatunek lasotworczy, 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 rdzniace si¢ cechami wzrostowymi,
jakoscia techniczng drewna oraz wtasciwosciami morfologicznymi. Badania nad tymi réznicami prowadzone s w ramach
doswiadczen proweniencyjnych.

Jedno z takich doswiadczen zatozono wiosng 1966 roku w Lesnym Zakladzie Doswiadczalnym Rogéw
(Lesnictwo Lipce Reymontowskie). Objeto nim drzewa reprezentujace 16 proweniencji sosny zwyczajnej pochodzacych
z roznych regionéw Polski, ktére rosna w warunkach Polski Srodkowej. W niniejszej pracy przeanalizowano
zréznicowanie wybranych parametrow dendrometrycznych drzew pochodzacych z tego doswiadczenia.

W latach 2016 i 2018, w ramach trzebiezy, Scigto i zmierzono metoda sekcyjng 238 drzew reprezentujacych
wszystkie badane proweniencje. Na podstawie zgromadzonych danych okre$lono zestaw cech dendrometrycznych, takich
jak pierénica (dbh), wysokos$¢ drzewa, dlugos¢ korony, migzszo$¢, liczba ksztattu oraz inne parametry. Wyniki analizy
wskazuja na istotne réznice migdzy proweniencjami w przypadku wigekszosci badanych cech. Wyjatek stanowity cechy
takie jak iloraz q, (di»/dbh) oraz wyktadnik ksztattu, dla ktérych rdznice nie byly statystycznie istotne.

Z uwagi na liczb¢ analizowanych cech przeprowadzono analiza gtéwnych sktadowych (PCA). Dwie pierwsze
sktadowe wyjasnialy ponad 2/3 zmienno$ci ukfadu. Pierwsza z ich byla skorelowana z cechami opisujacymi wymiary
drzew (dbh, h, V itp.) a druga z parametrami korony drzewa (wysoko$¢ osadzenia korony, dtugos¢ korony, wzgledna
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dtugosc¢ korony). Sktadowe te postuzyty do przeprowadzenia hierarchicznej analizy skupien, ktore pozwolito wyréznic¢
trzy grupy pochodzen. Wyroézniala si¢ tu proweniencja ,,Nowy Targ”, ktora stanowita odregbny 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?*
) y
YInstitute of Forest Sciences, Warsaw University of Life Sciences
2 Forestry Students’ Scientific Association, Warsaw University of Life Sciences
3 Institute of Wood Sciences and Furniture, Warsaw University of Life Sciences
4 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 ROZKEADOW
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?*

L Instytut Nauk Lesnych, Szkota Gtéwna Gospodarstwa Wiejskiego w Warszawie
2 Kolo Naukowe Lesnikéw, Szkota Gléwna Gospodarstwa Wiejskiego w Warszawie
3 Instytut Nauk Drzewnych i Meblarstwa, Szkota Gléwna Gospodarstwa Wiejskiego w Warszawie
4 Katedra Nauk Lesnych, Uniwersytet £6dzki Filia w Tomaszowie Mazowieckim

Sosna zwyczajna (Pinus sylvestris L.) jest gtdéwnym gatunkiem lasotworczym w Polsce, zajmujgcym blisko dwie
trzecie powierzchni lesnej kraju. Charakteryzuje si¢ bardzo szerokim spektrum wystepowania: od siedlisk suchych
i piaszczystych, poprzez siedliska lasoéw 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 zarowno w teorii, jak
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i w praktyce le$nej, utatwiajac okreslanie wielu cech drzew i drzewostanow, planowanie zabiegéw hodowlanych, jak
i realizacj¢ wielofunkcyjnej gospodarki lesnej. Waznym sktadnikiem takich modeli jest struktura piersnic drzew.

Dopasowanie rozktadéow do danych empirycznych jest zadaniem czgsto stosowanym w statystyce i obejmuje
wybor rozktadu prawdopodobienstwa, ktory modeluje zmienng losowa, a nastgpnie znalezienie oszacowan parametrow
tego rozktadu. W niniejszej pracy dopasowanie rozktadow odniesiono do lesnictwa i dotyczyto ono grubosci drzew.
Celem badan jest ocena dopasowania wybranych rozktadow teoretycznych zmiennej losowej ciaglej do rozktadow
empirycznych piersnic drzew w drzewostanach sosnowych w réznym wieku.

Materiat do badan zebrano w Nadlesnictwie Smardzewice, zlokalizowanym w centralnej Polsce. Zatozono szes$¢
kotowych powierzchni probnych obejmujacych pomiary pierSnic minimum 100 drzew. Zbudowano chronosekwencje
rozktadow pierénic dla drzewostanow od I klasy wieku (1-20 lat) do VI klasy wieku (101-120 lat), na typowym dla sosny
zwyczajnej typie siedliskowym lasu, jakim jest bor $wiezy. Rozktady piersnic drzew w kazdym drzewostanie
scharakteryzowano za pomocg miar statystyki opisowej, a nastepnie dopasowano do nich rozktady teoretyczne za pomocg
pakietu fitdistrplus w $rodowisku R. W analizie uwzgledniono nastgpujace rozktady teoretyczne: normalny,
logarytmiczno-normalny, gamma, Weibulla, Weibulla 3p, wyktadniczy, logistyczny, beta. Parametry dopasowanych
rozktadow estymowano za pomoca metody najwiekszej wiarygodnosci. Zgodno$¢ rozktadow teoretycznych z rozktadem
empirycznym oceniono za pomocg testu Kotomogrowa-Smirnowa dla jednej proby (test zgodnosci A Kolmogorowa) przy
poziomie istotnosci 0,05. Wartos$ci statystyki D Kolomogrowa-Smirnowa pozwolily na porownanie i wybdr rozktadu
najlepiej aproksymujacego strukture srednic pier$nic drzew w drzewostanach sosnowych w kazdej z analizowanych klas
wieku.

Stowa kluczowe: rozktad empiryczny, dopasowanie rozktadow prawdopodobienstwa, rozktad pier$nic 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.I. 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.. 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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HATIPSIMKHU CEJIEKIII JYBA 3BUMATHOI'O B YKPAIHI
Cepriit KOBAJIb

Ymancokuii nayionanvuuii ynieepcumem, Ymanw

VYoCcKOHANEHHSI TEXHOJIOTIYHMX 3aXOMiB 3 BiATBOpeHHS 1 (OpMyBaHHS BHCOKONPOXYKTHBHHX 1
010JIOTIYHOCTIMKNX JICOBHX HAacapkeHb B YKpaiHi BinOyBaeThCs MEPEBaXHO 3a JBOMAa OCHOBHMMH HaIpPSIMKaMU.
[Nepmmit rpyHTYETBCS HA YJOCKOHANICHH] Ta iHTeHcHiKalii arpoTeXHIYHMX 1 JIICIBHUYMX 3aXOJiB 3 BiITBOPEHHS JIiCY,
BHUKOPHCTaHHI CaJMBHOTO MaTepially 3 3aKpUTOI0 KOPEHEBOIO CHCTEMOIO Ta OJIEP)KaHOTO METOIOM KYJIbTYPH TKaHHH.
Hpyruii 0a3yeTbcsi Ha CTBOPEHHI HAaca/DKEHb 13 HACIHHS Ta CaJMBHOTO MaTepially 3 IiJBUIICHUMH T'€HETHYHHMHU
BJIACTHBOCTSMH OTPHMAaHOTO Ha T'€HETHKO-CEJICKIIHHIM OCHOBi, a TaKOXX Ha pPO3pOOJICHHI TEXHOJNOTiIH (opMyBaHHS
JIICOBUX HAca/HKEHb 3 TAKOTO MaTepialy Ta HAaCiHHSI.

CyuacHa ceJeKIist JIICOBUX JIEPEeB — 11€ OJIMH 3 TOJIOBHUX METO/IB IiJBHILIEHHS MPOIYKTHBHOCTI HAIIMX JIICiB.
3aBaHHS JTICOBOI CENEKIIIT ITOJISATaE B TOMY, 00 MPUIMHUTY TT0AaJIbIIe 0E3KOHTPOJIEHE BUKOPHCTaHHS JTiCOBOTO HACIHHS
HeBizoMoro moxopkeHHs. Cenekuiitnnii Hanpsim npodecop C.C. II'STHHUIBKUIT BUKOPHCTAaB JIsl BIPOBAKEHHS
IUTFOCOBOTO  JTICOBOTO HAaciHHMITBA B Ykpaini. JlicoBa ceJekuis Takox mnepeadadac BUBEICHHS HOBHX
BHCOKOIIPOAYKTHBHUX COPTIB OCHOBHHMX BHJIIB JIICOBHX JIepEB Uil KOHKPETHHX JIICOPOCIMHHHUX YMOB, y SIKUX BOHHU
MOXYTh J1aBaTi Oinblry npoaykTuBHicTh. Ctanom Ha 01.01.2013 p. HamiuyBanocst 56 pinsHok AMII, ne npencrasieHo
1665 xioniB 7 BuAiB, 3aranpHa miomnia KHIT ctanoBuna 1007,6 ra, PIT — 187,8 ra. UacTo e(peKTUBHICTh JTiCOHACIHHUX
TUTaHTalii He € BUCOKO0. OCHOBHOIO NMPUYMHOIO € HEJOTPUMAHHS TEXHOJOTIT NorsiiiB. HecBoeuacHe KpOHYBaHHS Ta
BUJIaJICHHS PSJIB IPY 3MUKaHHI KPOH MPHU3BOAATH JI0 3aXapallieHHs IUIaHTalliid, HeJIOCTaTHLOTO OCBITIICHHS, 3MEHIIICHH T
TUTOIL YKUBJIEHHS, 1, STK HACTIIIOK, — JI0 3HIDKEHHS iIHTeHCHBHOCTI penpoaykuii. Cepex inmmx npooiem KHIT e HazBatu
HECYMICHICTD IIETTH 1 ITi TN, 8 TAKOXK 3HAYHY KO, 1110 3aBal0Th YPOXKat0 KoMaxu Ta 30y THHKH XBopo0. Kpim Toro,
HasBHA KUIbKICTh JIICOHACIHHMX IUIAHTAIlld HE € JOCTAaTHBOI JUIss 3a0C3MCUCHHs] HACIHHSIM JIICOKYJIbTYPHOI'O
BUPOOHHUIITBA.

Jdnst  3a0e3nedeHHs  JIICOTOCIOJApChbKOTO  BHPOOHMITBA JKOJIYASAMH 3  IJBHIICHUMU T'€HETHYHUMHU
BJIacTUBOCTsMU B 30H1 [IpaBoOepesxHoro Jlicoctemy Ykpainu mia kepiBHuirTBoM npodecopa B 1. Binoyca 3 1962 no 1982
POKy OyI10 BiiOpaHO IUTIOCOBI JIEPEBa, IUTFOCOBI HACAKCHHSI, TCHETUYHI Pe3ePBATH Ta MOCTIHHI JIICOHACIHHEBI MIISTHKH,
CTBOPEHO apXiBHO-MATOYHI IUIAHTAIIil, POJMHHI Ta KIIOHOBI HACIHHEBI TIaHTaIl] 1yOa 3BHuaiinoro (Quercus robur L.),
3aKJIAZICHO BHUIIPOOYBabHI KyJbTYpU. 3rOAOM BiH CTBOPHB OOJIacHI JIICOHACIHHEBI KOMILJICKCHM IUTaHTaid ayba B
Yepkachkiii, BiHHUIBKIHA, XMeTpHUIBKIH, TepHOMiIbChKiH, YepHiBelbKii oomacTsx Ha o 400 ra.

3a tBepmkeHHsM B.1. Bimoyca, Ha KIOHOBHMX IUIAHTAIISX MEPIIMX 5—7 POKIB MOBHICTIO 30€pIira€TbCs CTamis
LBITIHHSA Ta IUIOMOHOIICHHs. IIOTIM Ha Imemax 3HOBY BiJHOBJIIOETHCS IIOCTIHHA MEPIOMUYHICTh KBITYBaHHS 1
IUIOJOHOILICHHS, 10 Ha MOYaTKy AOCHiIKEHb He mepexdadanocs. BusBuiiocs, 1Mo icHyroua Ha TOHW 4ac Teopis Ta
3apyOiKHA IpaKTHKa 30CPEeIKCHHs CTadii IUIOJOHOIICHHS MPUINCILICHUX IEPEB y HAIMX yMOBaX HE BHITPaBIAJIACH.
TakuM YUHOM, TOYATKOBE YSABJICHHS Ta 3apyOKHHIA OCBI[ PO JiCOBE HACIHHUIITBO 1y0a BUSBHIOCH HEIOCTATHIM IS
BIIPOBAKEHHS HOT0 y BUPOOHHILITBO.

KitouoBi ciioBa: BiATBOpPEHHS JIiCOHACA/KEHbB, TUIFOCOBE JIICOBE HACIHHMIITBO, POJMHHI Ta KIIOHOBI HACIHHEBI
IUTaHTaLi].

EXPERIENCE OF AFFORESTATION OF SANDY LANDS OF

CHYHYRYNSKY FOREST

Volodymyr SHLAPAK?, Volodymyr SHLAPAK?
'Uman National University, Uman
2Communal Association «Kyivzelenbudy, 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 I and Il classes
of quality, where the stock of stem wood is within 280460 m3-ha..
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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 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 c¢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
m3-ha-1.

Keywords: pine terraces, hilly sands, deflationary processes, afforestation, tillage, growth.

JOCBII 3AJIICEHHA INNIIMAHUX 3EMEJIb YUTUPUHCBKOI'O BOPY
Bonogumup IHJ'IAHAKl, Bonogumup IIJTATIAK?

YVmancokuii nayionanenuii ynisepcumem, m. Ymano
2Komynanvhe 06’conanns «Kuiszenenbyoy, m. Kuis

UurupuHChKUN Oip HANEXUTh IO IHTPO3OHAIBHUX MPUPOAHUX JICOBUX (pOopMallii, JIe BIPOIOBK THUCSIUOIITH
(bopMyBaMCh BHCOKOMPOIYKTHBHI COCHOBI J€peBOCTaHH 3 TEepeBayKaHHAM COCHH 3BHuaitHoi (Pinus sylvestris L.).
3HaxoAUThCs BiH B cXiiHil YacTuHi Yepkackkoi oonacti YKpaiHu 1 BXOAUTH 10 UMTHPHHCHKOTO HATICHUIITBA.

Jocnimkyoun npuypoueHicth UurupuHcebkoro 0opy Ao Tepac piuku TSCMUH 3’SCOBaHO, WO JUIsl MEpLIOT
00poBOT Tepacu XapakTepHi NpiOHOOYrpHCTI MICKK 3 BHUCOTOIO ropOiB 0 3 M 1 4acTKOBO CepeHbOOYTPUCTI MIiCKH
3aBBULIKK 10 7 M. Jlist qpyroi 60poBoi Tepacy XapakTepHUMH € HaBisiHI BACOKOOYTPUCTI MICKH 3 BUCOTOIO TOpOiB Bif 7
10 30 M. 3aBeplIyeThCs LS Tepaca Pi3KKM MepexoJ0M BUCOKOOYTPUCTUX MICKIB Y PIBHUHY 3 YOPHO3EMHO-CYIIIIAHUMHA
I'PYHTaMH, SIKi € XapaKTePHUMH IJIsL TPeThoi Tepacu p. TsacMuHy.

Jedmnsuiiiai mpoleck Ha MiIIAHUX 3eMIISIX MOPIYHO MONIMPIOIOTHCSI, TOMY HAHOUIBII €(PEKTUBHIIIMM METOJIOM
NPU3YIMHEHHS HETATUBHUX IPHPOIHUX MPOLECIB € 3aJICEHHS X TEPUTOPIiii, IPOTe B yMOBaX TPHBAINX 3aCYIUIMBUX
MepioJIiB BiATBOPEHHS JIICIB 3HAYHO yCKJIaJHEHE.

[epura cnpo6a 3amicuty micku 1moB’s3ana 3 npodecopom 3. C. 'onos’siHKOM, sikuit yripomosxk 1902—1905 pp.
CTBOPHUB KYJIBTYPU COCHH 3BHYaiHOi Ha mori 500 ra. Huni 1x 3anummnochk 140 ra. Bonu poctyTs 3a 11 II knacamu
OOHITETY, JI€ 3amac CTOBOYPOBOi IEPEBHHH 3HAXOAUThCA y Mexkax 280460 m>ra’l,

Hpyra cripo6a 3amicutit UNTHPUHCHKI TTICKH OB’ A3aHa 3 MiSUTbHICTIO Jico3axucHoi ctaHMii (JI3C), axa 3amicuna
pyxowmi micku Ha mromti 2000 ra. IIpote mi KyIbTypu cOCHH He 30eperImcsl.

Tpets cripoba 3amicuti YnruprHCHKI TicKH Bimdymacsa y 1962—1965 pp. 3 mepemadero mix 3amiceHHs 7298 ra
IICKiB. Y 3aIeKHOCTI BiJl penbe]y MOBEPXHI MMICKIB MPAKTUKyBaJIACh OE3MONIHIIEBA MTepPeICaIiBHA OpaHKa Ha TITHOWHY
0,5 M Ta nmonuieBHit 0OPOOITOK IPYHTY Ha MITHOMHY 15 CM 13 3aCTOCYBaHHSIM TPAKTOPHOI TSTH, & TAKOXK 0OPOOITOK IPYHTY
O6oposzHamMu Ha TIHOWHY 15 cM i3 3amydeHHSAM KIHHOI TATH Ta IUIOIIAJKaMH, BIAIITOBAHHMH BPYYHY 3a JTOMTOMOTOIO
mrTukoBoi jomatu. Halikpama nprkusmoBaHicTs (82,4 %) Oyna Big3Ha4YeHa y KyJbTypax COCHHM, SKi BHCAJDKEHI Ha
IUTIHKAX 3 Oe3nonmieBuM 00poOiTKOM IpyHTY Ha TIuouHy 0,5 M.

Hedmsris mickiB BigOyBaeThcsl 31 CXOMy Ha 3aXil 3 YTBOPEHHSM HHX ApiOHOOYTPUCTUX IIICKIB, Y SKHX
MPENCTAaBICHI BCi eNeMEeHTH penbedy OyrpucTHX TCKiB: moie Aeduirii, AedIIsiiHO-aKyMyJIsSTHBHE IIOJE,
aKyMYJISITUBHHH Ball, yIoroBruHa i 0a3uc aedsmii. HaliiHTeHCHBHIIIE BUAYBaHHS MICKY CTIOCTEPIra€ThCS B 30HI eI
— CXWJIaX Ky4yTyp, SKi 30pi€HTOBaHI B OiK MaHYIOUYHX BITPIiB.

OcHoBHa 1wuioma mimanoro macuBy (45,3 %) mpenctaBineHa crnaOKO3aIEpPHUIMMH CEPEIHBOOYTPHCTHMHU
6e3micnmu mickamu. J{piGHOTOpOMCTI cepenHbO3aaepHiII Ticku 3aitmMaroTh 39,1 % miormi. Bucokobyrpucti micku (15,6
%) mpeacTaBIeHI HaBITHIMH MTICKaMH.

VY cocHU 3BHYaHHOI B KYJBTypaX, sIKi CTBOpPEHI Ha AUISHKAX 3 [NIMOOKHM NepelcaJdBHUM PO3IYILIyBaHHIM
rpyHTY (50-60 cM), y Iepios iHAMBITyadbHOTO POCTY 1 PO3BUTKY OioMeTpryHi moka3sHuky Ha 40 % BHUIIL, HIK Ha TUITHKaX
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i3 00poGiITKOM IPYHTY Ha TMONHY 20-25 cm, a TIPIKUBITIOBAHICTh pociuH CKJIaJiae
70-95 %.

Bimemn ik 100-piuHAil 1OCBI JTICOBITHOBICHHS Ta JIICOPO3BEACHHS y UUTHPHHCHKOMY OOpY CBiTUUTH, IO
3aCTOCOBaHI CIIOCOOH TEpeICalMBHOIO OOPOOITKY IPYHTY i JIICOBI KYJIBTYPH JAJTH MOIJIMBICTD 3/IIHCHUTH YCIIIIHE
3aJliceHHs MMICKiB Ha 3HAYHUX IUToIax. Tak, y S0-piyHuX KyJIbTypax COCHH 3BHYaiHoi 3 moBHOTOIO 0,7 3amac ctoBOYpoBoi
JIepeBHHU CKJIanae B yMoBax Ai—158, Ao—206, B1 —232, B, —297 m*ra’, a y 90-100-piunmx — y mesxax 308-353, pimme
—151-245 M*ra’l,

Kirouosi crioBa: 60poBi Tepacu, OyrpucTi micku, nedisiiHi MpouecH, 3alliceHHs, 00poOITOK I'PYHTY, PICT.

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

CYYACHHUM CTAH JEPEBOCTAHIB QUERCUS PETRAEA

Y IITYYHUX JIICOHACAIKEHHAX CTEITIOBOI'O NTPUHIIIPOB'A
Bacuns TKAYEHKO, Ipuna IBAHBKO*

Komynanenui nosawxinonuti Haguanvruil 3akiad «Mana akademis HayK yuHIBCbKOI MOL00IY [[Hinponemposcovkol
obaacuoi paouy, Komynanvuuii 3akiad oceimu «Haykosuu meouunui niyeu «/JTHIIIPO» [ninponempogcokoi odnracuol
paouy, m. [[ninpo, * [Jninposcokuil HayionanvHul yHieepcumem imeni Onecs I'onyapa, m. [Hinpo

JlicoBi HacaKeHHS BimirpaioTh KIFOYOBY POJIb Y CTPHMYBAaHHI TI00aNBHHUX 3MIH KIIMaTy Ta 3a0e3ledueHHi
€KOJIOTIYHOI CTIHKOCTI TepUTOpiil. Ajie B CTEOBIH 30HI YKpaiHH PiBEHb JCUCTOCTI € 3HAYHO HIDKYHAM 33 OITHMAIBHUI
Ta BENMKA KUTBKICTH JIICOHACAKCHD 3HAXOMATHCS y JCCTPYKTHBHOMY CTaHI W JOCHTH YacTO CKIQJCHI 3 iHBa3iHUX
JepeBHUX BHIIB. Lle 3ymMOBmIO€ HEOOXimHICTH OMTHMI3amii BHJIOBOTO CKJIQAy HACA/DKEHB Ta IOMIYK IEPCHEeKTHBHUX
CTIMKUX TTOPIJ AJIS JIICOPO3BENICHHS, Y TOMY YHCIIi IPH IOBOEHHOMY BiZJTHOBJICHHI JIICOBUX €KOCHCTEM. Y CTEIOBii 30H1
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VYxpainu ny0 ckenpHuit (QUercus petraea) 3HaXoANUTHCS 11038 MEXAMHU CBOTO IPUPOAHOTO apeany, € IHTPOAYKOBAHUM
BHJIOM Ta JyXe€ 3piJika BUKOPHCTOBYETHCS NIPH JIicOpo3BeldeHHI. Briepime mis nanoi 30HM Ta, 30Kkpema, CTermoBoro
[punHinpoB’s, 3MiliCHEHE KOMILICKCHE OIlIHIOBAaHHSI CTaHy JepeBocTaniB Quercus petraea. JlocmikeHHS IpOBEICHE Y
IITyYHOMY JIICOHACa/KEHHI, sIKe po3TarioBaHe 01t ¢. AHpiiBka CamapiBChbKoro paiiony J{HImponeTpoBchKoi 001acTi B
HWKHIHM 9aCTHHI CXMITY MiBHIYHO-CXIJJHOI eKCTIO3uLii (Ha I1aTto yxuioM 2 — 5°) mry4yno-3axicHeHoi 6anku. O3HaK 3MUBY
YOPHO3EMHHUX I'PYHTIB HE BUSBIICHO. 3a pe3yJIbTaTaMH OLIHIOBaHHS MOP(OMETPHYHNX ITOKa3HUKIB CepeTHbOBIUHI IepeBa
Quercus petraea (55 pokiB) y IITYYHUX HACAHKCHHSAX OAJTKOBHX MICIIE3pOCTaHh MAIOTh JOCTATHBO BHCOKI ITOKA3HUKH
BUCOTH Ta JiiaMeTpiB cToBOYpiB (y cepeanbomy H= 26,0 M, D1,3 = 36,6 cm), siKki BiIOBi1ar0Th TakuM it Quercus robur
ny6oBuX jaepeBocTaHiB JliBoOepeskHomy JlicocTeny Ta HaBiTh MepeBakaroTh JUIs iepeB My0a 3BHYaHOTO B OKPEMHX
IITYYHUX HACaPKEHHSX CTENOBOI 30HH Y KpaiHu. JlepeBa qyda CKeIbHOTO B YMOBaX psI0BOTO THITY TIOCAIKH MAaCHBHOTO
HAaca/DKCHHS MAarOTh POTSDKHI KpoHH (Oibine 3a 50 % Bij BUCOTH JepeBa) 3 TOCTATHHO BUCOKUMHU MTOKa3HUKAMH ILIOIII
ropusonTanbHoi mpoekiii (51,4 M%) Ta ob'emy (406,3 M%). 3a pesynbTaTamMM OLIHIOBAHHS BiAKPHTICTh HaMETy
nepeBoctany Quercus petraea cranouts 10,9 %, a edextuBHuit iHgeKc mctoBoi moBepxHi (LAI) kpon nepes — 3,05.
BigHnocHuii XUTTEBUI cTaH jaepeBoctany Quercus petraea ominenuii sk ocimabnenuit (Ln = 56,5), mo Bignosigae
3aralbHUM TEHJICHINSM I[OJI0 CTaHy aBTOXTOHHOro QUErcus robur y IITyYHHX HACa/UKCHHSIX CTEMOBOI 30HH.
BcTaHOBJIEHO 3HAYHMI CBITJIIO3HMIKYIOUHMH BIUIMB JIEPEBOCTaHY AyOy CKEJNBHOTO, SIK OJWMH 3 TOBIHMX €KOJIOTTYHHX
(axTopiB hopmyBaHHS HUXKHIX (piToropu3oHTiB. OCBITICHOCTI IMiJl HAMETOM Yy JIMIHI B 4acH OiIs MIiBAHS Y COHSYHY
ITOTO/TY IO BiTHOIICHHIO JIO BIIKPUTUX JUISHOK cKianae 2,2 %, 1110 BiOBia€ HACAPKCHHSIM TIHBOBOI'O TUITY CBITJIOBOI
CTPYKTYpH. 3a pe3yJbTaTaMH OLIIHIOBaHHS MPUPOHOTO MOHOBJIEHHS BHSBJIEHO, IO HeOaraTOUMCICHHUN caMOCiitHUI
MIJPICT 3HAXOMUTHCS Y NMPUTHIYEHOMY CTaHI Ta Ha IMEBHOMY €Talli MPUIHHSAE PO3BUTOK, IO BKAa3yE MPO BiACYTHICTh
CIIPOMOXHOCTI 1y0a CKEJIBHOTO 0 OJIaTOHAIIHHOTO CAaMOBIJIHOBJICHHS B INTYYHHUX HACA/DKECHHSIX Ta IHBa3iiHOI
AKTHBHOCTI y CTENOBiii 30Hi. Pe3ynbTaTW KOMIUIEKCHOTO OIIHIOBaHHS CBIM4aTh PO TMEPCHEKTHUBHICTH IIHPOKOTO
BUKOpHCTaHHs QUErcus petraea y cremoBiii 30Hi, IO CIPHUATHME ONTHMI3allil MOPOJHOIO CKIaJy 3aXHUCHUX Ta
peKpeaniiHiuX HaCcaPKCHb.
Ki1rouoBi cnoBa: 1y0 CKeNbHUM, JIICOHACAHKEHHS, )KUTTEBICTh, ra0iTyC, OCBITICHICTh, TOHOBICHHSI.

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.
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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.

IMAPKOBI HACAJIZKEHHS ITOJITABIINMHHA
Poman ®EJIKO

Jlocniona cmanyis nikapcekux pocaun lnemumymy azpoexonoaii i npupoooxopucmyeants HAAH,
¢. bepezomoua Jlybencokozo pationy I[lonmascvroi obnacmi

®opmysanus napkis [TonTaBumay, sk i OUIBLIIICTE MApKiB YKpaiHH, Ma€ CBOIO TPHUBAILY Ta LiKaBy icTOpi0. Y
OLIBIIOCTI BUMAJKIB Ha iX CTBOPEHHS Ta YTPHUMaHHs BIUIMBAJIM HaWpi3HOMaHITHIIN (aKToOpH, Taki SIK MPUPOAHI,
€KOHOMIYHi, COI[iaJIbHI TaK i MOJIITHYHI 4M BilichbKOBi. [IpoBiqHY poJIb B icTOPIi CTBOPEHHS MAPKiB BiJirpaBaiy KOHKPETHI
0Cco0M — 3eMJIEBIIACHHUKH, apXITEeKTOPH, GaxiBili a00 JOOUTEN] MPUPO/IH.

Hennpodiopa mnapkoBux  KyabTypdiToneHo3iB  [lodTaBiiMHM — BiJpIi3HSAETbCS  CBOE  BHJIOBOIO i
BHYTPIIIHEOBUIOBOIO PI3HOMAHITHICTIO, CITiBBIHOIICHHSIM a0OPUTEHHHUX Ta IHTPOAYKOBAaHUX BUJIB, JEKOPATUBHICTIO
Ta BIKOBOIO OCOONMMBICTIO. BifbIICTh €K30THYHUX 1 PIAKICHUX BHIIB MAlOTh HAyKOBY LIIHHICTH VIS CaJOBO-IIAPKOBOIO
OyIiBHMIITBA, aji¢ IPEACTABJICHI TOOANHOKIMH SK3EMILIIPAMHU.

Ha cporogui y mnapkoBoMy OyJIiBHHMITBI pErioHy BHKOPHUCTOBYIOTBCS SIK  POCIMHHU-a0OpPHIEHH,
Tak1 JIeKOpaTHBHI IHTPOXYIEHTH, IX BHUIM 1 (GOpMH, CTIHKI A0 yMOB 3MiHM KJIiMaTy. Y CTapOBHHHUX
napkax 3yCTpi4alOTbCsl OKpeMi eK3eMIUISIpU IHTPOJYKOBaHMX Ta aKJIiMaTH30BaHUX BHUJIB, IO JOCSTIIM 3HAYHOTO
BiKYy, MatoTh JI00pHUil PO3BUTOK, LBITYTH 1 IJIOAOHOCATH. Lle CBIAYMTH PO MoIasblili MOKIMBOCTI iX HIMPOKOI KYJIBTYPH
SIK y apKOOYIIBHUIITBI, 3€JICHOMY OYAiBHHUIITBI 1 JJICOBOMY rOCIOAPCTBI.

Po30ynoBa napkiB Ha [lonraBmuan posnodanacst 3 XVIII cT., mio cniBnagae 3 po3BUTKOM OOTaHIYHUX i
arpoHOMIYHMX JIOCJI/DKEHb, CaJ[IBHUITBA y perioHi. Y 1ed mepioj; CTBOPIOBAIMCS MPUBATHI 1 Ka3eHHI IUIOIOBI Cajiy,
MICBKI Ta IPUMAETKOBI Mapku. basy uis CTBOpEeHHs MapKy CKiiafain AyOoBi a0o sICEHOBI Mpajiicy, sIKi TOMOBHIOBATUCH
HOBUMH JICKOPATUBHUMH 1 CalOBUMH BHJaMHu 1 (Gopmamu, aje Take MapKOOYiBHHUITBO HOCHJIO OUIBII CTUXIHHHUNA
xapakrep. Y 1e# nepion 0yio crBopeHo bepe3oBopyzckkuii, Xomyreubkuii, napku Credanosuua ta KanayeBcbkoro,
IMonraBehkuii Michkuit can M. [lontasa (cydacHuii [ToaTaBchbKuit MiChbKHIA TapK KyIbTYPH Ta BiAMOUYHHKY «Ilepemoray).
Binbi miHilie CTBOPEHO OJJHUH 3 KpalwXx JaHamadTHUX napkiB Ykpainu Toro yacy — Mickkuit napk y M. Kpemenuyk.

daxoBuil MmAXig 10 NAapKOOyIiBHUITBA, MPOBEICHHS aKIiMaTH3allil POCIUH, MPOMHCIOBE CaJliBHUIITBO,
CTBOPEHHSI TPUBATHHUX JEHAPOJIOTIYHMX KOJIEKI[I Ta MosiBa MepIIMX BiJOMOCTed mpo AeHApoduiopy MapKiB
[NonTaBumHU XapakTepu3yoTh Ipyry mosoBuHy XIX — mouatok XX cromniTe. Y 1eii mepiox ctBopeHo y M. [lonrasa
OnexkcanapiBcbkuii can (cydacuuit Kopmycumii cam), mapk IlerpoBcekoro (muHi [lleBueHKIBChKHMIT), TNpHUBaTHA
JICHJIPOJIOTIYHA KOJICKIisl B C. Y CTUMiBKa.

3 npyroi nonoBuHU XX CT. PO3MOYMHAETHCS HOBUI TIepioj NapKoOyAiBHUIITBA Ha [lonTaBuMHI - BiIHOBICHHS
MapKiB, 3pYHHOBaHUX 1 BTpauyeHHWX miJ 4ac Jpyroi cBiTOBOi BiliHM, IIECTIpSIMOBAaHE 1 IJIaHOBE CTBOPEHHS HOBUX
OCepeIKiB pi3HOMaHITHOI KyJIbTHBOBaHOI AEHAPO(IOPH B HACETICHUX MTyHKTAX, (HOPMYBaHHS MiCHKUX MAPKIiB.

3 MeTor0 30epeKeHHs | BUBUCHHS PISHOMAHITHUX BHIIB IEPEB 1 KYIIiB Ta iX KOMITO3HIIii, TOJANBIIOI pO30yI0BH
3aMOBIAHUX TEPUTOPIH PETiOHy, HAMIIHHIIMM HapKoBHM HacampkeHHsM [lontapmuan 3 1960-X poKiB MPHCBOIOETHCS
cTaTyc 00’€KTiB MpUpPOIHO-3amoBimHOTO (HOHAY YKpaiHu, 30KpeMa, I MapKu-aM’ ATKH Ca0BO-TIAPKOBOTO MHUCTEIITBA,
JeHIpOonapKu, OOTaHIYHI TaM ATKH MPHPO.IN 3aTaIbHOIEPKABHOTO Y MiCIIEBOTO 3HAUCHHS.

VY HaceleHMX ITyHKTax 3a IHIIIIATUBM MICIEBUX JXHUTENIB, BUUTENIB, arpOHOMIB CTBOPIOBAJIUCS IMAapKOBi
HacakeHHsa (c. becimiBmmua, c. Kpusa Pynma, c. Kymikose Ta immmx). Hampukiami XX CTOMITTS pO3NOYHHAIOTHCS
(yHIaMEeHTanbHI  KOMIUIEKCHI  JOCHIDKEHHS  KyIbTHBOBaHOI  neHapoduiopn  YKpaiHM, B  TOMY  YHCII
[NonTaBmmHA, CIPSMOBAHI Ha BUABIICHHS 1 BUBUCHHS JOCBIy OCEpENKiB iHTPOAYKIIl NepeBHUX pociuH. Caan i mapku
HaOyBalOTh HOBUX (YHKIIH 1 CTAaHOBISATH HAyKOBY, ICTOPHYHY 1 KyJIBTYpHY LIHHICTH, IO Ha modaTky XXI cr.
XapaKTepU3YEThCS 3aIliKaBICHICTIO HABYAIBHUX 3aKJIaJiB y BHUKOPHCTAaHHI IMApKiB y OCBITHBO-BHXOBHIH pPOOOTI.
[IpoBoasATECS OOCTEKEHHS, SKi BU3HAYAIOTh HAYKOBY, ICTOPUKO-KYJIBTYPHY, OCBITHRO-BHXOBHY, COIIaIbHO-€KOJIOTIIHY
LIHHICTh TAPKOBUX Haca/HkeHb [lonTaBIMHY, 32 pe3yIbTaTaMH SKHAX OITY OTIKOBYIOTHCS HAYKOBI poOOTH.

KittowoBi crioBa: nermpoduopa, KyabTypdiToeHO3H, 3a0BiIHI TEpUTOPIi, IIHHICTH, O10piI3HOMAHITTS
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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 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, Szkota Gliéwna 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 znalez¢ na potkach
sklepowych w formie czystej lub z dodatkami innych sokow 1 wyciagdw z ro§lin, a zainteresowanie nim stale wzrasta.
Pozyskiwany jest on z drzew w okresie wczesnowiosennym (przed rozwojem lisci). Mozliwe jest to dzigki wystepowaniu
zjawiska parcia korzeniowego oraz poprzez zranienie struktury ksylemu w cz¢écei nadziemnej rosliny.

Jednym z takich przyktadow jest sok brzozowy, zwany oskots. Produkt ten coraz czesciej mozna znalez¢ na
potkach sklepowych w formie czystej lub z dodatkami innych sokéw i wyciagdéw 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 czgéci nadziemnej rosliny.

Na sktad soku brzozowego wptyw ma wiele czynnikow, w tym m.in. zasobnos$¢ siedliska, wilgotnos¢ gleby czy
okres pozyskania. Jednym z glownych wskaznikow jakosci soku brzozowego jest metnosé, czyli zdolno§¢ do
pochtaniania i rozpraszania promieni §wietlnych. Sok brzozowy charakteryzuje si¢ krotkim okresem przydatnosei do
spozycia, a zmiana jego przejrzystosci moze swiadczy¢ o zmianach w jego sktadzie, co prowadzi do ograniczenia lub
utraty waloréw spozywczych. Innym wskaznikiem zawartosci zwigzkéw chemicznych w soku brzozowym moze by¢
udzial suchej masy. Zawarte w oskole mikro- i makroelementy, ze szczegdlnym uwzglednieniem cukréw, sg jednym z
gtéwnych wskaznikow stanowiacych o jej potencjale prozdrowotnym i gospodarczym.

Postanowiono zbada¢ cechy fizyczne soku takie jak metnos¢ i zawartos¢ suchej masy, w zaleznosci od typu
siedliskowego lasu (BMsw, LMs$w, L$w) z ktorego pochodzita oskota, wraz z uwzglednieniem zmiennosci tej
wiasciwosci w czasie. Probki pobierano codziennie przez 29 dni z 27 drzew (po 9 na kazdym z siedlisk).

Najwyzsza warto$cia sredniej metnosci cechowal si¢ sok pozyskany na siedliskach BMsw i Lsw — 0,13 McF,
natomiast najnizsza — pozyskany na siedlisku LM$w: 0,11 — McF. Najwyzsza $Srednig warto$cig suchej masy cechowat
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si¢ sok pozyskany na siedlisku BMsw (0,72%), nastepnie LMsw (0,67%), a Lsw (0,66%). Zmienno$¢ cechy jaka jest
mgetnos$¢ oraz zawarto$¢ suchej masy byla bardzo duza, a przeprowadzone testy statystyczne wykazaly istotne réznice
miedzy siedliskami (p=0,2163) w przypadku obydwu badanych cech. Test Dunna wykazat, ze jedynie warto$¢ metnosci
soku z LMS$w rdzni si¢ istotnie od wartosci z pozostatych siedlisk. W przypadku zawartosci suchej masy to siedlisko
BMsw istotnie roznito si¢ od LMs$w i L§w.

Stowa kluczowe: niedrzewne uzytkowanie lasu, lesne surowce niedrzewne, sok brzozowy, oskota, metnose,
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
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 £dédzki, Wydzial Prawa i Administracji, £6dz, Polska

Polskie prawo szczegotowo reglamentuje usuwanie drzew i krzewdw z nieruchomosci oraz okresla procedury w
tych sprawach. W niektorych stanach faktycznych drzewa i krzewy moga by¢ usuwane swobodnie, w innych za$ prawo
wymaga zgloszenia zamiaru usuniecia wlasciwym organom administracji publicznej, a w jeszcze innych konieczne jest
uzyskanie stosownego zezwolenia. Prawo okresla zasady przeprowadzania zabiegdw pielegnacyjnych drzew, ustalania
optat za usunigcie drzew i krzewow oraz wymierzania administracyjnych kar pieni¢znych. Problematyka prawnej ochrony
drzew i1 krzewéw tworzy rozbudowany system, obejmujacy w szczegdlnosci regulacje administracyjnoprawne,
cywilistyczne (m.in. odnoszace sie do sporow powstajacych na tle tzw. prawa sgsiedzkiego) oraz karnistyczne.
Kluczowym aktem prawnym regulujgcym kwestie ochrony terendéw 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 usuni¢cie drzew lub krzewow. Wnioskodawca moze by¢ posiadacz
nieruchomosci, jezeli za$ nie jest on jej wtascicielem, powinien do wniosku dotaczy¢ zgode wiasciciela. Zdarza si¢ iz
ustalenie wtasciciela lub uzyskanie zgody od wszystkich wspotwilascicieli nie jest tatwe. Wniosek moze ztozy¢ rowniez
wiasciciel tzw. urzadzenia przesylowego, jezeli drzewo lub krzew zagrazaja funkcjonowaniu tych urzadzen. Wydanie
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zezwolenia moze by¢ uzaleznione od okre$lonych przez organ nasadzen zastepczych lub przesadzenia tego drzewa lub
krzewu. Organ przed wydaniem zezwolenia musi dokona¢ ogledzin w zakresie wystepowania w ich obrebie gatunkow
chronionych. Dyskusyjne jest to, czy pracownicy organu w kazdym przypadku posiadajg specjalistyczng wiedzg w tym
zakresie. Obowigzek uzyskania zezwolenia na usuni¢cie nie dotyczy m.in. drzew w lasach, drzew owocowych, drzew,
ktorych pien nie przekracza okreslonego obwodu, drzew lub krzewow nalezacych do inwazyjnych gatunkow obcych
stwarzajacych zagrozenie dla Unii Europejskiej lub dla Polski. Kontrowersyjne jest wylaczenie drzew lub krzewow, ktore
rosng na nieruchomosciach stanowigcych wiasnos$¢ osob fizycznych i sg usuwane na cele niezwigzane z prowadzeniem
dziatalnos$ci gospodarczej (obserowany jest niekiedy proceder szybkich transakcji odsprzedazy terenu firmom
deweloperskim). Swiadomo$¢ spoteczna istniejacych obowigzkéw prawnych w zakresie wycinki drzew jest nadal
zatrwazajaco niska, zwtaszcza w Srodowisku wiejskim (lub normy prawne sg powierzchownie znane, lecz ignorowane),
ale tez niestety wsrod przedstawicieli zawodow prawniczych (moze mie¢ na to wplyw fakt, iz prawne aspekty ochrony
przyrody nie znajdujg miejsca w kanonie obowiazkowych przedmiotow 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 BLINKOVAL®2

Ynstitute of Dendrology, Polish Academy of Sciences, Parkowa 5, 62-035 Kornik, Poland,
2Taras 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!?
Ynstitute of Dendrology, Polish Academy of Sciences, Parkowa 5, 62-035 Kérnik, Poland,
2Taras Shevchenko Lugansk National University, 3 Koval St., 36003, Poltava, Ukraine

Zwiazek funkcjonalnych cech roslin ze §rodowiskiem jest kluczowym aspektem badan ekologicznych. Badania
oparte na analizie cech funkcjonalnych pozwalajg oceni¢ strategie adaptacyjne ro$lin na roznych poziomach organizacji
biologicznej — od komoérek i tkanek po ekosystemy. Teoria spektrum ekonomicznego ro$lin zaktada wzajemne powigzanie
cech lisci, pedow i korzeni w odpowiedzi na zmiany czynnikoéw abiotycznych. Na przyklad takie parametry, jak
powierzchnia wtasciwa liscia (SLA), masa liscia na jednostke powierzchni (LMA) oraz specyficzna dlugos¢ korzenia
(SRL), sa ze sobg skorelowane i majg znaczenie adaptacyjne w warunkach lasow strefy umiarkowanej, flory
subarktycznej oraz ekosystemow §rodziemnomorskich.

Cechy funkcjonalne lisci, pedow i korzeni powinny reagowac na odpowiednie zmiany srodowiskowe — §wiatto
jest glownym czynnikiem wptywajacym na organy nadziemne, natomiast cechy korzeni w wigkszym stopniu zaleza od
rozmieszczenia zasobdw. Jednak badania pokazuja, ze zgodno$¢ miedzy cechami nadziemnymi a podziemnymi nie
zawsze si¢ potwierdza, co utrudnia okreslenie ich roli w adaptacji roslin.

W ostatnich latach duza uwage poswigca si¢ badaniom cech funkcjonalnych siewek, poniewaz ich
przezywalno$¢ decyduje o przysztosci ekosystemow lesnych. Siewki charakteryzuja si¢ okreslonymi cechami
morfologicznymi, ktore odzwierciedlaja ich strategie adaptacyjne. We wczesnych fazach rozwoju zaleza one od zasobow
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zgromadzonych w nasionach, a ich cechy funkcjonalne — takie jak SLA, LMA oraz cechy korzeniowe — zmieniaja si¢ w
zalezno$ci od poziomu dostgpnego $wiatta. Swiatlo stanowi kluczowy czynnik rozwoju siewek, wptywajac na sktad i
dynamike laséw. Przezywalno$¢ siewek jest $ci§le zwigzana z masg nasion w warunkach zacienienia, natomiast przy
wysokim natezeniu $wiatla zalezno$¢ ta stabnie. W $rodowisku o niskim dostepie do $wiatlta gatunki wykazuja
plastyczno$¢ morfologiczna, umozliwiajaca skuteczniejsze przechwytywanie swiatla, natomiast w warunkach silnego
nastonecznienia akcentuja cechy fizjologiczne, by maksymalizowaé fotosynteze. Gatunki cieniozno$ne maja wyzsze
warto$ci SLA, co umozliwia efektywne wychwytywanie §wiatta, podczas gdy gatunki §wiatlolubne inwestuja w LMA,
zapewniajac wigksza trwatos¢ lisci. Nizszy poziom $wiatta w naturalnych ekosystemach wynika ze zwartego sklepienia
koron drzew oraz obecnosci luk $wietlnych. Czynniki te determinujg wzrost i strategie przetrwania siewek.
Migdzygatunkowe roznice w wykorzystaniu $wiatla thumacza budowe siewek oraz ich produktywno$¢, poniewaz gatunki
balansuja miedzy wysokim przezyciem w cieniu a szybkim wzrostem w warunkach intensywnego oswietlenia.

Plastyczno$¢ fenotypowa jest istotnym mechanizmem adaptacyjnym siewek do zmieniajacych si¢ warunkow
swietlnych. Gatunki cienioznosne wykazuja wysoka plastyczno$¢ cech lisciowych, podczas gdy gatunki swiattolubne
przystosowuja si¢ do intensywnego nastonecznienia, charakteryzujac si¢ stosunkowo niska plastycznoscig cech organow
nadziemnych. Niemniej jednak zmiennos$¢ cech funkcjonalnych w odpowiedzi na $wiatlo nie zostala jeszcze w petni
poznana, zwlaszcza w warunkach ex situ.

W badaniach nad siewkami gatunkéw cienioznos$nych i §wiatlolubnych mozliwa jest ocena ich mechanizméw
adaptacyjnych. Cechy funkcjonalne tych gatunkow sa skoordynowane wzdtuz gradientu $wietlnego, jednak kwestia
zaleznosci miedzy cechami organéw nadziemnych i podziemnych wymaga dalszych badan.

Stowa kluczowe: czynnik abiotyczny, etap siewki drzew, cechy nadziemnych i podziemnych organow,
zmiennos¢, plastycznos¢ 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
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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.

POJIb IYBA 3BUYATHOI'O Y ®OPMYBAHHI 3AXVCHUX JIICOBUX

HACAJI’KEHDB B ATPOJAHITA®TAX JIICOCTEILY YKPATHHA
Csitimana KYPKA

Ymancokuii nayionanonuii ynieepcumem, Ymano

[IpoTaromM oCTaHHBOTO TUCSONITTS NPUpOoAHi yMoBH JlicocTeny YkpaiHu, 30KpemMa IPyHTH 1 KIIiMaT iCTOTHO He
3MIHIOBQJICS, & JICHCTICTh, SIK TMOKa3aJu Haiml JOCITI/PKEHHs MiJ BIUIMBOM TOCIOJAPChKOI JISUITBHOCTI JIFOJMHHU,
3MEHIIMJIACH Y JIBA TPU pa3u. be3mocepeaHs 3aeKHICTh MK 3MEHIIICHHSM JIICIB Ta aKTHBI3AI[IE0 ePO3IHHUX MPOIIECIB
MiATBEP/UKYIOTECS  OaraThMa HAYKOBHMH  JIOCHI/DKEHHSAMH 1 JITEpaTypHHMH JAaHAMH. 3HA4YHE 3POCTAHHS
CITBCHKOTOCTIONIAPCHKUAX 3€MENb CIPHSIO aKTHBHOMY MPOSIBY TaKMX HETAaTHBHUX SBHIN, SIK €pO3isl TPYHTIB, 3CYBH,
3aMyJICHHS PiYOK Ta iH.

SIK mOKa3aJIH Halll TOCIiIKEHHS1, ICTOTHHI BIUTMB Ha CTaH 3eMJISSHUX YTi/b Ta iX IPOYKTUBHICTh Ma€ PO30PaHiCTh
CIJIBCHKOTOCIIOAAPCHKHX YTib Ta BCi€l TepuTopii. Ll moka3HUK iCTOTHO KOJIMBAETHCS K B MEXKaxX 001acTel Tak 1 Mexkax
pETioHIB.

AmHauti3 3aranpHoOI JIiCUCTOCTI JIICOCTENIOBOI 30HM PETiOHY M0Ka3aB, 1110 BOHA TYT csrae 18,2 % NOHIKYIOUYHCH JI0
13,1%. docmimkeHHs IpoBe/IeHi HaMK B arpojiaHaniadrax 3acBiAYIIIN, 1110 TTOKA3HUKH JIICUCTOCTI He nepepulye 1-3%.
Pi3ke 3MEHIIEHHS TEMIIiB 3aXMCHOTO Jicopo3BeneHHs y JlicocTeny YkpaiHU MPOTSIroM OCTaHHIX POKIB MOSICHIOETHCS
OaratbMa NpUYMHAMHU. BHacCHIiZOK BiACYTHOCTI B OCTaHHI POKM (hiHAHCYBAHHS Ha IMPOBENCHHS JIiCOMENiOPaTHBHUX
IIocaj0OK Ha HU3BKOINPOAYKTUBHHUX i TMOKMHYTUX 3EMJIIX, pO6OTI/I M0 CTBOPECHHIO 3aXWCHUX J'IiCOBI/IX HacCal’)KC€Hb
npunuHUWINCh. CHOCTepiraeThCs TaKOX TEHJEHINiS J0 3MEHINCHHS IUIONI 3aXMCHHUX JIICOBUX HAca/PKeHb BHACIIIOK
HECBOEYACHOTO NPOBECHHS OINIAAOBUX PYOOK, 3aCTOCYBaHHS HaJMIPHO BHCOKOI iX iHTEHCHUBHOCTI ab0 BiJCyTHOCTI
JIOTJISTY, 10 TIPU3BOIUTH JI0 PO3JIATHAHHS HACAIKEHb Ta 1X 3arnOerns.

Bapro 3a3HaunTH, 0 0COOJIMBO Majo yBard NPHUIUISETHCS CTBOPEHHIO 3aXMCHHX JIICOBHX HAcaKEHb Cepen
arpoyrizib, MOPOAHUI CKJIaJ| TAKUX TOCAIOK, 5K IPABUJIO HE BIJNOBINAE JICOPOCIMHHUM YMOBaM, a €(peKTHBHICTD iX
BIUIMBY Ha MIKPOKJIIMAT CIJIbIOCIIYTiIb CYTTEBO MOCJIAOMIOEThCS. Tak, y CKiIajli mepeBakHOi OUIBIIOCTI MOJIE3aXUCHHUX,
IPYHTO3aXHUCHHUX, MIPUIOPOKHIX Ta THIIHMX 3aXUCHUX JIICOBUX HACaPKEHb IIEPEBaXKaI0Th aKallis Oijia, TOIOoJIs KaHaJIChKa,
Oepesa NoBHUCIA, KJICH SICEHONMCTHI, BepOa, rpad 3BHYAWHMIA, 1110 CBIAYUTH MPO3AIMIIKOBUM MPUHIIMI IX CTBOPEHHS.
Henool1iiHka THIOJIOTIYHUX BUMOT T1i/1 4aC CTBOPEHHSI 3aXMCHHX JIICOBUX HACA/DKEHb, CYTTEBO MIOHMIKYE LIIHHICTh TAKMX
HacaKeHb.

BianoBigHO 10 MIPOBEIEHNX PO3paxyHKIB OYyJI0 BCTAHOBJICHO, HIO JJISI KOMIUIEKCHOTO MOKpAILEHHS €KOJIOTIYHOT
cutyanii B ymMoBax arponanmmadris Jlicocteny, HEOOXiqHO MiJBUIMTH X JicucTicTh 10 8-10%. B Mexax i€l 30Hu
HApaXxOBYEThCSI 565 THC. ra CLIBrocmyriib i 30UIbIICHHS YacTKH JICOBHX HacaJDKeHb Maibke Ha 7% mo3Bonuio O
PO3LIMPHUTH ILJIOILY JTICOBUX HacaJDKeHb Maibke Ha 350 Tuc. ra.

Omxe, yuuie B Mexax arponanmmadris JlicocTeny oy AepeBOCTaHIB 3a y4yacTio Jy0a 3BUYaliHOTO MOXKHA
301bIIMTH Maiibke Ha 280 THUC. Ta., 10 TO3BOJIUTh HE TUILKU CYTTEBO TOKPAIIUTH MIKPOKIIMATHYHI Ta €KOJIOT14HI yMOBHU
B 11iii 30HI, a i 3HAYHO 30UTBIIKTH i 3arajbHY JICHCTICTb 1 PO3MIMPUTH B IEPCIIEKTHBI JTICOCUPOBUHHY 0a3y perioHy.

KirouoBi ciioBa: JICHCTICTh, €pOJOBaHI 3€MIll, JIICOMENIOPATUBHI TMOCAJKH, CUIbCHKOTOCHOIAPCHKI YTis,
TUTIONIOTIYHI 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
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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 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 MAMUYYP

Ymancoxui nayionanenuii ynieepcumem, m. Ymano

dopmysansst houmis repodapito (UM) po3mnouaTo y 4acu cTBOpeHHsI ['0JIOBHOTO yUHIIHIIA Ca/liBHUIITBA B MICTi
Oneca (paBOHACTYHUK YMaHCHKHI HAlliOHAIBHUN YHIBEPCHTET). 3 METOIO IOJIMIICHHS KIIIMATHYHIX YMOB YUNIIHIIE
nepei3auTh 10 MicTa YMaHi Ta pO3TalIOBYEThCs Ha 0a3i aeHzaponoriuHoro nmapky «CodiiBka» (Huni HarjioHambHMi
neuaponorigamii mapk «CodiiBka» HarionansHoi akagemii Hayk Ykpainmy»). I'ep6apiit (UM) mpomosxkye dpopmyBatu
KoJIeKIiT (ITOPI3HOMAHITTSI MPUPOAHOT (IIOPU MICTa Ta HOro OKOJHIIb, TONOBHIOETHCS (OHM repOapHUMHU 3pa3KaMu
LIHHUX Ta KOPHCHHUX JICOBHX, JEKOPATUBHHUX Ta IHIIMX CIJIbCHKOIOCIIONAPCHKUX POCIUH y BHBUYCHHI (paxoBHX
mucrurinia. Y 2024 p. HaB4yanbHUi 3aknaj BiacBiATKyBaB 180-u piuust cBoro 3acHyBaHHs. KonekuiliHuii GpoHp Haiuye
nonaz 30 000 repbapHHUX apKyIIiB iCTOPHYHOT, HAYKOBOT 1 HABYAIILHOI YACTHHU, SIKMH IOPIYHO MOTOBHIOETHCS. Y 2022
p. o konekitii poauun bykosi (Fagaceae) momano repbapruit 3pasok copty ‘y6 Komaposa’ (Quercus macranthera x
Q. alba ‘Dub Komarova’), sikuii 3pocTae B 03€JICHEHHI CTYIMICTEYKa YHIBEPCHUTETY.

Ha Toit gac 3aBimyBau kadempu JiCIBHUIITBA, MEJIOpallii i AeKOpaTHBHOTO caaiBHUIITBA, mpodecop B. 1. bimoyc
IHTPOyKyBaB MooanHoke HacapkenHs ‘J[ydo KomapoBa’ B HOBocTBOpeHHid aeHapapiii O6ins kadeapu. CopT oTpuMaHo
BiJI cxpenryBaHHs (Iy0 BEIUKONMHUIISKOBHN X Ay0 Oimif), skuiil ycmimHo OyB 3apeecTpoBaHuil y 1995 p. 3 pekomeHami€ero
I BUpoITyBaHHS B 30HI Cremy, Jlicoctemy. Bin OyB cTBopeHHmit cenexuionepaMu Y KpaiHCHKOTO HAYKOBO-IOCIiAHOTO
IHCTHTYTY JIICOBOTO TOCHIOJApCTBA Ta arpoiicoMenmiopartii imeHi I'. M. Bucorpkoro (Xapkis).

K. II. baganoB (2008) BimmiTHB BemeHHs cenekilii ribpuaiB myda Ha MOCYXOCTIHKICTh B yMoBax [liBHiuHOTO
Creny [IpaBobGepesxoxs Ykpainu, sKi 3aiicHIoBamcs yrpoaoBx 1985-1998 pp. Copr /1yd Komaposa’ xapakrepu3yBaBcs
JIEKOPATHBHICTIO, 3MMOCTIHKICTIO Ta mocyxoctifikicTio. Moro mpsmumii ctoBGyp HaGmmkenmii 10 ayba 6Gimoro, a
3UMOCTIHKICTB 1 ITOCYXOCTIHKICTh HE MOCTYIMAETHCS YOy BEIHKOMMISIKOBOMY.

B ymoBax YmaHi, e po3TalioBaHuil YHIBEPCHUTET, BiH BiIMIHHO 3pOCTa€ Ta IDIOJOHOCUTH. J[0 KapmoiIoTivyHOoi
kouekii repoapito (UM) 3i6pano i mmomu. Exzemrunsip Bucamkenuit mpodecopom B. I. binoycom HEHI € mpupomHIM
MaTepialoM 3 BUBUECHHS POCIMH JUCIUILTIHU OOTaHiIKa, PO3ILT CHCTEMATHKA POCIMH, a TAKOXK JICHIPOJIOTIA, JTICIBHAIITBO
JUIA CTYAEHTIB (axoBoro crpsaMyBanHs creniansHocTi 091 Biomoris, 205 JlicoBe rocnomapctso, 205 CamoBo-mrapkoBe
TOCIOAAPCTBO.


https://www.inaturalist.org/observations/216066329
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VY 2024 p. mig yac MpaKTUYHOTO 3aHATTS 31 CTYAEHTaMH Ha POCIMHI OyJIO BHSBIIEHO 1HBa31HHOTO IIKIJTHHMKA:
nyoosuii kion MepexxuBHui (Corythucha arcuata (Say,)), sikuii JOMOMIr BH3HAYMTH AOLEHT Kaeapu 3aXHCTy i
kapantuny pociuH C. B. Cyxanos. ['epOapHuii 3pa3ok JHMCTKIB 31 MIKiTHUKaMU JOAAHO JI0 repbapHoro ¢oHay, a GoTto
momano a0 iHtepHer-6asu mammx iNaturalist (URL: https://www.inaturalist.org/observations/216066329). Haykosii
V. L. Meshkova, S. V. Nazarenko, O. I. Glod (2020) BigmiuatoTh, sk HeOGe3meuHui miKigHUK [TiBHIYHOT AMEPHKH, 1110
3aBlla€ MIKOJAW JINCTKOBHM IUIACTHHKaM 1xy6a. Bua Brepmie 3adikcoBano Ha YKpaiHi B JIICOBUX TOCIOJapcTBaxX
XepcoHcbkoi ooacTi 2017 poky.

[ToroBHeHHs repbOapHOrO (OHAY LIKaBUMH 3pa3KkaMy OiOpI3HOMaHITTA € (HOPMYBaHHSM 1CTOPUYHOTO
KOJIEKI[IfHOTO Hag0aHHS YHIBEPCHUTETY; JOKYMEHTAIBHMM MaTepiaJloM B OIPALIOBAaHHI HAYKOBISIMA 3 METOIO
MPOBE/ICHHS HAYKOBUX JOCHIMXKEHb; KOPHCHUAM CTY/JCHTaM Yy HaBYaIbHil Ta HaykoBiil missibHOCTI. I'epGapiit (UM)
MIPUMHO’KYE IOPIYHO CBOT HAJIXOKEHHS HE JIMIE 3aBASKY CTYACHTaM I1iJ] Yac HaBYaHHS Ta BUKJIAJAa4aMHy 31 311HICHEeHHS
eKCTeMIIHNX JOCIIDKEHb, a i aMaTopaMH IPUPOJOA0CII THUKAMH.

Kirouosi croBa: repbapHuii 3pa3ok, copt ny0a, konekitii, iNaturalist, Corythucha arcuata

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.

POCJIMHU TPAB’SIHO-HAT'APHUKOBO APYCY B CBI’KUX AIBPOBAX
HAHIIOHAJIBHOTI'O ITPUPOJHOI'O ITAPKY

«KAPMEJIIOKOBE ITOJ1J1JIS»
Hina HITTAK

Hayionanenuii npupoonuii napx «Kapmeniokoge Ilodinnay, cum YeuenvHuk

Ha mpuknanmi micie Ykpaincekoro [Momimns (Bimauipka obmacts, cMT UedenbsHUK) MPOaHANIi30BAaHO OCHOBHI
0CcOoOIMBOCTI OYIOBH TpaB’ IHO-YarapHUKOBOTO SPYCY Ta BU3HAYEHO HOro PyHKITIOHANEHY podb. [1if yac criocTepexeHp
BUKOPHCTAHO 3arajlbHONPUIHATI METOAWKH B JTICO3HABCTBI Ta reo0oTaHimi. Ha 0cHOBI MOPiBHSITBHOTO (DIOPUCTHIHOTO
aHaJi3y BCTaHOBJICHA BHCOKAa (UIOpHCTHYHA OlOPi3HOMAHITHICTH JIICOBHX (DITOIEHO3IB i reTeporeHHicTh iX Qiopu.
3’5COBaHO, 10 J0 CKJIaay TPaB’sTHO-4arapHUKOBOTO SPYCY BXOAUTH 41 B pOCIMH: yarapHukiB — 14 BHJIB, TpaB’stHUX
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pocimH — 27 BuniB. BeraHOBNIEHO, IO YacTKa MPOEKTHBHOTO IMOKPHUTTS POCIMH TPaB’sSHO-4arapHUKOBOTO SIPYCy B
nepectiianx 1y0oBux HacapkeHHAX (100-140 poxiB) cranoButh 30-80 %. HalimMeHIIe NpOEKTHBHE IMOKPUTTS B
Haca/pKeHHSX BikoM 140 pokiB i ctaHoBUTH 20 %. 3’s1cOBaHO, 110 y BCIX JIepeBOCTaHAX TPAILIAETHCS OIM3bKO 13 BUIIB,
SIKI MalOTh IPOEKTUBHE TOKPUTTA NoHax 1 %. HalinmommpeHimmMu BUIaMu B X AyOOBHX JEpEeBOCTaHaX €: MU0y
Beamexa (Allium ursinum L.), ocoka mapscbka (Carex brevicolis DC.), kanuna ropaoeuna (Viburnum lantana L.), riix
komounii (Crataegus oxycantha L.), rmin ogaomartoukoBuii (Crataegus monogyna Jacq.), Oy3una yopHa (Sambucus
nigra L.), ceumuHa kpuBaBo-uepBoHa (Swida sanguinea (L.) Opiz). Takox y BiKOBHX AyOOBHX JepeBOCTaHAX
TPAIUISIOTHCS POCIIMHH, sIKi 3aHeceHi 10 UepBoHOT KHUTH Y KpaiHu, 30KpeMa: MiZCHIXKHIK 3Budaiinuid (Galanthus nivalis
L.), uubyns Bemmexa (Allium ursinum L.), 6pyciuna xapiukoBa (Euonymus nana M.Bieb.) Ta perioHanbHO pifKicHi
pociuH Binangyunan: ku3ui cnpaxkHii (Cornus mas L.), konsanis 3su4aiina (Convallaria majalis), mromt 3siuaiinit
(Hedera helix L.), syonuns m’stummcra (Dentaria quinguefolia M. Bieb.), npomicka nsosmcta (Scilla bifolia L.). ¥V
mizpocTi nepeBaxae rpad 3uuaiinuit (Carpinus betulus L.) (17,1 %), iHIi pociuHM HiapOCTy CTaHOBIATH 24,4 %, Bif
3araJbHOI KiJIbKOCTI BUJIIB. BcTaHOBIEHO, 0 B Ty00BHX HacakeHHsX BikoM 130—140 pokiB KUIBKICTh BH/IIB TpaB’sIHO-
YarapHUKOBOTO SIPYCY 3MEHIIYETHCS 1 CTAHOBUTH 17 BUMIIB 1O Ti€i KUIBKOCTI, sika Oyna mputamanHa 100-piuHmM
HacapkeHHsM (41 Bux). I3 3aranbHOi KiBKOCTI BHIIB, SIKI YTBOPIOIOTH TpaB’sSHO-YarapHUKOBUH SpyC NpEACTaBICHI
sicoBi Buam — 61 %, Buam y3mick — 29,3 % i pyaepanshi — 9,7 %. Benmuunna inaekcy BuaoBoi noaionocti CopeHceHa Mix
PI3HMMH BIKOBUMH YTPYIOBaHHSIMH 1yOOBUX HAacaJDKEHb Y YarapHUKOBOMY spyci ctaHOBUTH 0,67, y TpaB’stHomy — 0,57.
JocunimkeHo, 1o 3 BIKOM JIEpEeBOCTaHIB BiI0YBa€ThCs TOCTYNOBE 3MEHIIEHHST BHIOBOTO CKJIAAy XXMBOTO HaIIPYHTOBOTO
MOKpHBY. [HIMBIyanbHI €KOJIOTIYHI aMILTITY[M JICOBHX TpaB BiANOBIAAIOTh €KOJOTIYHUM PEXHMaM BiJIIOBIIHMX
CHHTaKCOHIB, 1 Ha IPUPOJAHUX TEPUTOPISX, SKI OXOPOHSIOTHCS, SIK 1 MPU MPaBHIIBHIA TOCIOJAPCHKIN eKCITyaTarii ux
JICIB, CTPYKTypa HWXKHIX sIpyCiB 30epira€ CBOIO LITICHICTh 1 caMOOYTHICTh. Y CHINIHICTh TOHOBIIOBAJILHOTO MPOLIECY
JICPEBHUX TIOpiJ] 0araTo B YOMy BU3HAYAETHCS CKIIAJIOM 1 OCOOIMBOCTSIMU CTPYKTYP YarapHHUKIB 1 TPaBOCTOIO.

KirouoBi cioBa: BiKOBi JyOOBI HacaJDKEHHs, O1OpI3HOMAHITTS, MPOCKTUBHE MOKPHUTTS, IHIEKCY BHJIOBOT
nomxionocti 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 (anemopbhilia). 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.
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OCOBJIMBOCTI TEHEPATUBHUX MPOIECIB Y SUIMHU KOJIOYOI

(PICEA PUNGENS ENGELM.)
Amngpiit BAJJEHKO

Ymancokuii nayionanonuii ynieepcumem, m. Ymano

Snmuna xomroua (Picea pungens Engelm.), a6o OmakuTHa, TOXOAUTH 3 TIPChKUX paifoHiB 3axigHoi [liBHiuHOT
AMEpHKH 1 IIMPOKO BHKOPHUCTOBYETHCS SIK JEKOpAaTHBHA POCIMHA 3aBISKH CBOI (opmi Ta 3a0apBiEeHHIO XBOI.
I'enepaTnBHI nporecH, 1O BEAyTh 10 YTBOPEHHS HACIHHS, € KIIFOYOBUMH [UISl BUKUBAHHS Ta PO3MOBCIOKEHHS LIBOTO
JOBroxxuBydoro Buay (1o 400-600 pokis ).

XBOIiHI € TOJIOHACIHHUMH POCIIMHAMH, IXHE HACIHHS PO3BUBAETHCS BIAKPUTO Ha JTycKaxX MUIIOK. JKUTTEBHIA UK
XapaKTepU3y€eThCsl JOMIHYBaHHSIM JMIUIOIMHOTO CHOpodiTy Ta peayKOBaHMM TaIuIoOifHUM rameTtoditoM. BoHun
TeTepPOCIIOPOBI: MIKPOCIIOPY YTBOPIOIOTH MHJIKOBI 3¢pHA - YOJIOBIYMI raMeTo(iT, a METaclopy - KIHOUHMH raMeTo(iT 3
SIMIIEKITITHHOIO BCEPEIMHI HACIHHOTO 3a4aTKa. 3alWICHHS IIePEBaXHO BITpOBe (aHeMO]1iTist). 3aruti THCHHS BiI0YBaEThCS
0e3 yuacTi BOJM: IMJIKOBA TPYOKa JIOCTABIISE JIBA HEPYXOMIi CIIepMii 70 SIMIEKIIITHHH; OAMH CHEpMiii 3JMBa€THCS 3 HEIO,
YTBOPIOIOYH 3UTOTY. 3UTOTa PO3BUBAETHCS B 3apOJIOK BCEPEIMHI HACIHUHH, SIKa MICTUTH TaKOX 3ar1ac II0)KUBHUX PEYOBHH
(ennocriepm) i 3axuineHa mkipkoro. [ He yTBOPIOEThCA.

SlnuHa Koroya — oHOIoMHA pocirHa. YonoBivi cTpobinm (MiKpOCTpOOiH) HEBEIMKI, BUI0BXKEHO-IIHIIIHPUYHI,
MEPEeBaKHO POXKEBO-YEPBOHI, PO3TAIIOBaHI 1O BCii KPOHI, ajle YacTile y BepxHiH ii yactuHi, MicTaTh O0am3bko 100
MikpocnopodiniB. XKiHoui cTpoOiTH GOPMYIOTECS MEPEBAKHO Ha BEPXiBIi KPOHH, Ha KIHIAX TiIO40K. Mool NIMIIKA
3€JIeHyBaTi, B IEpiojl PELENTUBHOCTI CTAalOTh SCKPaBO-YEPBOHMMH a0 IypIIypOBHMH, 3aliMarOTh BEPTHKAJIbHE
NIOJIOKEHHS 3 PO3KPUTHMH JycKamu. [Ticisi 3amuiieHHs MIMIIKA CTa€ TOBHUCIION, JIYCKH 3aKPUBAIOTHCS. 3pija HIMIIKA
WITHIpUYHA, 6-10 cM 3aBIOBXKH, CBITIIO-KOPHYHEBA, 3 TOHKMMHU, THYYKUMH JTyCKaMH 3 XBUJSICTHM KPa€eM.

3anuieHHs BiI0yBa€ThCsl HABECHI (TpaBeHb-uepBEHb). JKOBTHIT MUIIOK MPOMYKYETHCS Y BEINYE3HUX KUTBKOCTSIX
(6mm3bko 370 000 3epen Ha cTpOOLT ) 1 Mae JiBa MOBITPSHI MIIIKK JJIsl KPAIIOTO PO3MOBCIOKEHHS. 3aX OMJICHHS MMUJIKY
BiZIOYBa€THCS PELENTUBHUMH XIHOUYMMH IIHUIIKAMU Y BEPTUKAILHOMY ITOJIOKESHHI.

P03BUTOK BiJIOYBa€ThCsl BCEpEIMHI HACIHHOTO 3a4aTKa, 3aXHIIEHOro NKIIKO0. [Ticis 3anmineHHs nuikoBa Tpyoka
IPOPOCTAE KPi3b HYLENYC 10 KiHo4Yoro ramerodity. ['eHepaTuBHA KIIITHHA IUIMTHCS HA JBA HepyxoMmi criepmii. OauH
CTIepMili 3IMBA€EThCA 3 STMLEKITITHHOIO B aPXETOHIT, YTBOPIOKOYH JUIUIOIIHY 3UroTy (2n). Bech mpotiec Bij 3amiieHHs 10
3aIUTiIHEHHsI 3aifiMa€e OJWH BereTaliiiHUi ce30H. 3UroTa PO3BHUBAETHCS B 3apOAOK (eMOpioreHe3) IUIIXOM MITo3y,
MIPOXOJISIUM CTaii MpoeMOpioreHe3y, paHHBOTO Ta ITI3HBOTO eMOpioreHe3y 3 (OpMyBaHHIM 3apOJKOBOI OCI Ta CiM ’S10Ib.

Iumky 103piBatoTh y CEpITHI, CTAIOuM CBITIO-KOpuuHeBUMH. Hacinus (3-4 MM, TeMHO-KOpHYHEBE ) J103piBa€ y
JKOBTHI-JIUCTONAl 1 Mae jgoBre Kpuiblie (1o 12 mm). Po3kpuTTs 1mOK (TirpoCKOIYHE) Ta BUBIJIBHEHHS HACIHHS
MMOYMHAETHCS Yy BEPECHI 1 TPUBAE B3UMKY. PO3IIOBCIO/PKEHHS ITEPEBAXKHO BITPOM (aHEMOXOpist). BLIblIicTh HACIHHS Taae
6m3BKO /10 AepeBa (B Mexkax 90 M ), 1110 0OMexye pUpoIHE MOHOBIICHHS. [I0pOXKHI MIMIIKK 3aJIMINAIOTHCS Ha JiepeBi 1-
3 poxu.

KutouoBi ciioBa: ronioHaciHHi pociuny, [liBHiuHa AMepuka, AMILIOIIHA 3UT0Ta, MiKpocropodii, 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.
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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 3BUYAMHOI'O
Omnekcangp BAIOPA

Ymancokuii nayionanonuii ynieepcumem, m. Ymano

[Ipu GraroycTpoi HaceleHUX MICIlb BEJUKE 3HAYCHHS Ma€ 3elicHe OYIiBHUIITBO. bynyun edekTUBHUM 3aco00M
TIOJIITIIEHHS] CaHITAPHO-TITIEHIYHMX YMOB, 3€J€HI Haca/DKEHHs BiAIrpaloTh pa3oM i3 TUM JIOCHUTH BaXIMBY pPOJIb B
apXiTeKTypHOMY 0(hOpMIIEHHI HAaCENIEHOTO MMYHKTY SK Y IIJIOMY, TaK 1 OKpeMHX HOro aHcamOliB.

VYcninmHe BUPIIEHHS 3aBIaHHS 03€JIEHEHHS HACEIEHUX MiCIlb 3aJIeKUTh Bijl Oarathox yMmoB. HaliBaxkimBimmm i3
HUX € MPaBUJIBHUIN J00Ip POCIMHHOTO MaTepiany, SKUi MOXKe 3a0e3MeUNTH B TAHUX KIIIMATHYHHUX Ta IPYHTOBHX yMOBaX
rapHUN PO3BUTOK 1 JOBIOBIUHICTB 3€JICHUX HACAXKEHb.

OCHOBHMUM DPOCIMHHHM MaTepialioM Yy 3eJIieHOMYy OYAIBHHUILTBI € nepeBa Ta Kymy. OnmHak, Juis JOCSTHEHHS
HaWBHUIIOTO JIEKOPATHBHOTO €(PeKTy, 3 METOI BHPILIEHHS apXiTeKTypHO-KOMIO3UIIMHUX 3aBJaHb, OPS] i3 BUJAMHU
000B’513KOBE BUKOPHUCTAHHS PI3HOMAHITTS TX )OpM, sIKi BIAPI3HIIOTHCS 32 O10MOPPOMETPUUHUMH TOKA3HUKAMH.

JleKOpaTHBHICTh POCIIMH BUSBIISIETHCS B TX 30BHIIIHIX 03HaKax — po3Mipi Ta Gpopmi KpoHH, OyI0BI Ta 3a0apBieHHI
JIUCTKIB, po3Mipi Ta 3a0apBieHHI KBITOK 1 TofiB. JleKOpaTHBHICTH 0araTo B 4YOMY 3alIe)KHTh BiJ T'€HETHYHHX
oco0iMBOCTel BUJY Ta 3O0BHIIIHIX yMOB. MakcuMalibHa JEKOPaTHBHICTh POCIMHM HaWKpaile MpOosBISETbCS B
ONTUMAJIBHUX YMOBaX ii BUPOLYBaHHS.

Slcen 3puuaiinmii (Fraxinus excelsior) mae opientoBHo 95 mexopatuBHHX (opMm. /[0 iCHYIOUHX TPHOX TPYIl
po3moiny aekopatiBHUX GopM: 1) 3a HOPMOIO KPOHU Ta XapaKTEPOM pocTy; 2) 3a GOpMOI0 JHUCTKIB; 3) 32 3a0apBICHHIM
JIUCTKIB Ta MAroHIB JI0JIAJIH 11Ie TPU KOMILIEKCHI rpymu: 4) 3a popMoro KpoHH Ta (HOPMOIO JIMCTKIB; 5) 3a POPMOIO KPOHH,
3a0apBJICHHSIM JIMCTKIB Ta MaroxiB; 6) 3a (opMoro JMCTKIB, 3a0apBieHHsIM JIMCTKIB Ta naroHiB. [lo mepmioi rpymnu
HanexuTh 20 JeKkopaTUBHUX GOPM siceHa 3BUYaiHOTO; 10 Apyroi — 14; no Tpetboi — 17; 1o yerBepToi — 5; 10 1’sitoi — 6;
JI0 IIOCTOI — 5.

[T’ste nexopaTBHUX (OpM HE BIIHECIH /IO JKOJHOI 3 BHIIE3raIaHUX TPYII, OCKLUIBKU HE 3HAWJEHO B IX Omnmcax
JICKOPAaTHBHUX O3HAK, 32 SIKUMH 1X MOXKHa OyJi0 O pO3MOJIIHTH.

[pu po3rnsai nexopaTuBHUX (opM Biamivaemo 82 cMHOHIMIUHI Ha3Bu. HaiiOlnblie KiIbKICTh TakuxX Ha3B Mae F.
excelsior ‘Crispa’ ta F. excelsior ‘Nana’, siamosigno 13 ta 12.

OxpemMo BUIUTMIM 23 Ha3BU JIeKOPaTUBHUX (OpM 200 CHHOHIMH, aBTOP SIKUX HEBIJOMHI, Y TOAAETHCS JIUIIE
KpaiHa, IHKOJIM MICTO, ik BUBEIeHHs a00 BHUSBJICHHS. B 3B 513Ky 3 IIMM NPUIyCKA€MO, III0 BOHH Ha JaHUW Yac iCHYIOTh
JIUIIe B MyOJiKamisx, abo MOXXyTh OyTH CHHOHIMAMHM ICHYIOUMX JIEKOPATUBHUX (OpM.

KurouoBi crioBa: nexopatuBHi (hopMH, SICEH 3BUYAIHUIN, KPOHA, TUCTKH, 3a0apBICHHS

OPTIMIZATION OF ROOTING CONDITIONS OF STEM CUTTINGS OF
CANADIAN SPRUCE (PICEA GLAUCA CONICA) AS AKEY 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:
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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. Use of 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 rooting 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.

ONTHUMI3ALISI YMOB BKOPIHEHHS CTEBJIOBUX )KUBIIB SJIMHU
KAHAJICBKOI (PICEA GLAUCA CONICA) SIK KJIIOUOBUI ®AKTOP

YCIIIIHOI'O BETETATHUBHOI'O POBMHOKEHHA
Spocnas JJYBOBUI

Ymancokuii nayionanenuii ynieepcumem, m. Ymauo

Snuna kananaceka (Picea glauca) ¢opmu 'Conica' € Haa3BHYaliHO MOMYJISIPHOI JIECKOPATHBHOK XBOHHOIO
POCIIMHOIO 3aBASKU CBOiM KOMITAKTHIM, IIIBHIH, i/IealbHO KOHIUHIM KPOHI Ta noBiIbHOMY pocTy. Lli sikocTi poOnstTh ii
0a)kaHUM €JIEMEHTOM Yy JaHAma(THOMY AW3aiiHi, OCOOJIMBO JJIsi HEBEJIMKHX CAaJiB, aJIbIIHAPIIB Ta KOHTEHHEPHOTO
BupoiyBanHs. Ockinbku 'Conica' € copToM (KyJIbTUBAPOM), 30epeiKeHHs 11 yHIKAIBHUX XapaKTePHUCTHK MOKIIMBE JIHIIE
LIISXOM BETeTATUBHOIO PO3MHOXEHHS. HaciHHEBE POSMHOXKEHHS HE TapaHTye Iepeiadi COPTOBUX O3HAK, OCKUIBKH
CIsIHIII YaCTO MOBEPTAIOTHCS JI0 BUXIAHOI BUI0BOT (hopmu ab0 AEMOHCTPYIOTh 3HAYHY MIHJIUBICTb.

OnHUM 3 OCHOBHUX METO/IIB BEr€TATUBHOTO PO3MHOXEHHS Jyisi sutnHK 'Conica’ € ctebiioBe skuBItoBaHHs. OpHaK
Lei mporec Uisi JAaHOTO COPTY TOB’SI3aHU 31 3HAYHUMH TPYJHOIIAMU 1 BBaXKAEThCS OIHUM 13 HAWCKIAIHIIINX cepel
XBOMHHMX MOpia. YCIINIHICTh BKOpIHEHHsI KUBIIB sUTMHH KaHanacbkoi (Picea glauca 'Conica’) € HU3BKOIO i CHIIBHO
3aJIeKHUTH BiJl PETEIBHOI0 KOHTPOJIIO Ta ONTHUMI3AIT {1101 HU3KH (DaKTOpIB.

KirouoBrMHE acniekTamu, 110 BU3HAYAIOTh YCIIIX BEr€TATUBHOTO PO3MHOXKEHHS, €:

1. Tepminu Ta TexHika 3aroTiBii HUBLIB: Haiikpalii pe3ysbraTi 3a3BHuaii OTPUMYIOTH IIPU 3arOTIBII KHUBIIB Y
MepioJl CHOKOI POCIMHU (Ii3HS OCiHb, 3uMa) a00 HANMPUKIHIN JIiTa, KOJM HAaroHH MOTOYHOTO POKY YaCTKOBO
3nepeB’ sHiM. YacTo nepeBara HaIa€ThCS JKUBISIM ‘3 1’ SITKOKO”” — HEBEITMKOIO YaCTHHOIO JIEPEBUHH MTOTIEPEAHBOTO POKY,
110 MOKpAIy€e PU3OTEHE3.

2. BukopHucTaHHS CTUMYJSATOPIB KOPEHEYTBOPEHHS Ta POCTY: 3aCTOCYBaHHS CHHTETHYHUX ayKCHHIB, 30KpeMa
inponin-3-macnsnoi kucioru (IMK), € mpaktuuno o060B’si3koBuM. OnTHManbHa KOHIEHTpallis Ta (opma mpenapaTy
(TIOpOIIOK 9 pO34MH) MOTPEOYIOTH TOYHOTO ITiI00PY, OCKUTFKY HAUTAIIIOK MOXKE OYTH TOKCHIHUM.

3. Cxuaz cy6erpary: CyOcTpar [uist BKOpiHEHHS Ma€e OyTH JIeTKUM, J00pe acpOBaHUM, BOJIOTOEMHHM, CTEPUIIBHUM
Ta 3a0e3revyBaT BIAMIHHUI APEHAX VIS 3a1100IraHHs 3arHUBaHHIO. YacTo BUKOPUCTOBYIOTH CyMillli TOPQY 3 MEPIIITOM,
BEPMHUKYJITOM 200 KPYITHO3EPHUCTUM ITiCKOM.

4. YmoBu MikpoximiMaTy: CTBOPEHHSI ONTHMAIBHOTO MIKpPOCEpEIOBHINA € KPUTHYHO BaXKiuBUM. Lle BKirouae
MiITPAMAaHHSA CTaOITPHO BHCOKOI BOJOTOCTI TOBITPS (85-95%), mo 3a3BHuall JOCATAE€THCS B YMOBax TEIUIHIN 3
TyMaHOYTBOPIOIOYOIO0 YCTAaHOBKOIO 200 i TUTIBKOBHM YKPHTTSM. Temrmepatypa cyOcTpaTy Ta MOBITpS MOBHHHA OyTH
KOHTPOJIbOBaHOIO (onTuManbHO 18-22°C), mpudoMy HIKHIN TiAIrpiB cyOCTpaTy 4acTo MO3UTHBHO BILUTMBAE HA MIPOIIEC.
HeoOximHe TakoX pO3CisSTHE OCBITICHHSL

OTxe mporiec KopeHeyTBopeHH: y smiHH 'Conica’ qyKe MOBUTFHI 1 MOKE TPUBATH BiJl KITBKOX MICSIIIB IO POKY
i Oimpmre. HaBiTh micis yTBOPEHHS KOPEHIB POCIMHH 3AIMINAIOTHCS BPA3JIMBAMU 1 IMOTPEOYIOTh IMOCTYTIOBOL
axmimMartmzarii. TakuM 9WHOM, YCIIIIHE BHPOIIYBaHHS CajDKaHINB suMHHM KaHajackkoi (Picea glauca) 'Conica' 3i
cTeOIOBUX KUBIIIB BUMATra€ Ta MOTpeOye IMOOKNX 3HAHB (Hi310JI0TiT POCIHMH Ta CTBOPEHHS BUCOKOTEXHOJIOT1YHIX YMOB,
0 poOUTH el MEeTOI CKJIaJHUM, ajie HeOOXiTHIM UT 30epekeHHS IHHUX JEKOPAaTHBHUX SKOCTEH COPTY.

KittouoBi croa: manamadTHAN TU3aiiH, KUBII, 3A€PEB’ THUTICTh, BEPMUKYIIT, Ca/pKaHEIlb.
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AGE-BASED CHANGES IN THE ENGLISH OAK GENETIC RESERVE IN

THE POLTAVA REGION

Svitlana LOS !, Larisa TERESHCHENKO 1!, Valeria GRYGORYEVA?
Ukrainian 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 I and Il 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 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 3MIHA B TEHETUYHOMY PE3EPBATI JIYBA 3BUYAVHOI'O

HA ITOJITABIIIUHI
Cgitiana JIOCB?, Jlapuca TEPEU.[EHKOl, Banepis I'PUTOPHLEBA?

L Vipaincoxuii nayxoso-00caionuti incmunym ico6020 20cnooapcmsa
ma azponicomeniopayii im. I'. M. Bucoyvkozo, m. Xapxis
2 JITI «Xapxkiscovka nicosa HAyK080-00CiOHA CIAHYIsA»

BaximBoIO CKIAZOBOIO MisUIBHOCTI 31 30epeKeHHS TEHETHYHHX PECypciB JICOBHUX [EPEBHUX DPOCIUH €
JOCTIIKEHHS 0COONMMBOCTEH PO3BUTKY MPUPOJHUX AepeBocTaHiB y "aci. Y 2024 p. 6ymo obcTexkeHO mpoOHi Mo y
TeHEeTHYHOMY pe3epBati myGa 3Buuaitnoro (Quercus robur L.) y Ilpumicekomy micHmnTsi ¢imii «Muproponchkuit
microcm» (xkomummHiA JIT «JIyGencrkuit microcm») Ha IlodTaBImHI 1 BU3HAYCHO TAaKCALliiHI Ta CENEKIIiiHI MOKa3HUKH
nepeBoctaHiB. [IpoananizoBaHO 3MiHH ITNX IMOKA3HUKIB MMPOTH POKY Bimdopy 06’exty (1983 p.) Ta poKy momepesHbOro
obcrexxerns (2001 p).

Humni, y Bimi 96 pokiB, 00cTeXeHI NepeBOCTaHW OIHOSIPYCHI, MpeACTaBieHI QyOOM 3BHYAHWAM, Tpadom
3BHYANHIM 1 JIUTIOFO APiOHOMICTOIO0. [I00AMHOKO TPAIUUTHICS KIISH TOCTPOJIMCTHHN Ta ICEH 3BUYAHNH, a y KBBapTam 145
TakoX 1 ocuka. Yactka myba 3BuuaitHoro y kB. 140 ta 145 — 75 1 28 %, mepeB HaciHHEBOTO MOXOMKEHHS — 54 1 29 %
BixmoBimHO. Cepemns Bucota ny6a cranosuia 30,0 1 30,3 m, cepenniii miametp —47,7 145,5 cMm, a 3amac — 3271 149 m¥/ra.
UYactka gepes 1 i Il cenexmiitaux kateropiit —42,9 i 14,3 %. Ctan 060X 1epeBOCTaHIB 3aJJ0BIIBHHAI, aje Maixke 3a yciMa
rapaMeTpaMy IepeBakae HacapKeHHs y kKB. 140, sike 3HAXOOUTHCS BCEPEMHI JIICOBOTO MAacHBY, TOMI 5K ¥ KB. 145 — Ha
HOro Mexi.

[NopiBHIOIOYHN XapaKTEPUCTHKA JEPEBOCTaHIB HA Yac BiAOOPY Ta Cy9aCHOTO 0OCTEKEHHS, BapTO 3a3HAUNTH, III0
40 pokiB ToMy y 55-piYHOMY Billl TCHETHYHHH pe3epBaT XapaKTepH3yBaBCs BUCOKOIO IPOYKTHBHICTIO, TOOPUM CTaHOM
1 sIKicTIO cTOBOYPIB. JlepeBocTaHM Maso BiIPI3HSIINCS 32 TaKCalliHIMU ITOKa3HUKaMH ajie llaMeTp, BUCOTa i 3amac nyoa
3BU4aiHoro y KB. 140 Oymu nmemro Bummmu. Y 2001 p. y 72 poku BigMideHO 301IbIICHHS YaCTKH Qy0a 3BHYAHHOTO Y
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ckiazi o0ox aepeBoctaHiB. HuHi, Ha (oHI mpupoHOTO 301LIBIIEHHS OKAa3HUKIB JliaMeTpa 1 BUCOTH ay0a, fioro 3amac
30impImMBCs uie y kB. 140, a y xB. 145 3MeHnmBes Maike Ha 20 % depe3 3MEHIIICHHS KUTBKOCTI JIEPEB IHOTO BHITY.
KomrmekcHe OLiHIOBaHHS 3aCBiAYMIIO, IO HAca/PKEHHS 96-pidHOrO BIKY BCEpEIMHI MacHWBY 3aJ0BUIBHOTO CTaHy,
BIJITIOBiIa€ CTAaTyCy, 32 MOKJIMBOI 3arpo3u BTpaTH. BogHOUac qepeBocTal Ha MEKIi JIICOBOTO MAacHBY XapaKTepH3yBaBCs
HE33/I0BUTBHUM CTaHOM, 31 3HAYHOIO 3arpo3oi0 BTpath ¢yHkKuiil. Taka cuTyariss CnpuYMHEHa SIK TPHPOJHUM
BiIMHUpaHHSM JiepeB 1y0a, Tax i IIpoBeACHHAM BHOIpPKOBHX CaHITaApHUX pyOoK. JlepeBocTaHM Ha MEXI JIICOBHX MAacHBIB
OiJIbIIE TTOTEPITAIOTH SK BiJl HETATUBHUX METEOPOJIOTIYHNX YMHHHKIB, TaK 1 BiJl aHTPOIIOT€HHOTO BTpyYaHHs. Tomy st
30epekeHHs] TEHETHYHHX PE3EPBATIB Y I0OpOMY CTaHi BaXKIIMBUM € HasBHICTH OydepHoi 30HM mmprHOto moras 100 m.
KirouoBi croBa: reHeTHuHi pecypcu, Quercus robur, ckiaa nepeBoctaHy, CTaH, MPOIYKTHBHICTb.

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
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.

AHAJI3 JEHIPO®JIOPH JOCIITHOI CTAHIIT TIOTIOHHUIITBA

HHII "13 HAAH" YKPATHHA
bormau I'OJIVB

Ymancoxui nayionanenuii ynieepcumem, m. Ymano

OmpanboBaHO JITEPAaTypHI JDKEpena i3 MHUTaHb aHallizy AeHAPOQIOpH PIZHOMAHITHHX HAaYKOBO-IOCIHIJHUX
ycTaHoB Hamioi kpainu. JlociipkeHo AepeBHI Ta KYIIOBI POCIHMHH, sIKi 3pocTaioTh Ha Tepurtopii JlocmimHoi cranmii
TIOTIOHHUITBA. [IpoBeeHo aHami3 neHapodIopy AaHOT HAYKOBOT yCTaHOBU. BCTaAHOBIIGHO HASBHICTD HA IaHIN TEpUTOPIT
npencTaBHUKA 20 TaKCOHOMIYHHMX TPYI i3 BiAMUTIB TOMOHACIHHUX (8 TaKCOHIB) Ta MOKpUTOHACIiHHUX (12 TakcoOHIB).
[IpoBeneHO PO3MOALT JePEBHUX 1 KYIIOBHX POCIHH 33 KPUTEPISIMHU IMOCYXOCTIHKOCTI, 3MMOCTIHKOCTI, BiTHOLIEHHIO 0
pomrodocTi Ta BOJOTrOCTI IpyHTY. OLIHIOBaHHS IMOCYXOCTIHKOCTI NIEPEeBHHX 1 KYIIOBUX POCIMH JAJ0 MOXKIIHBICTBH
BCTAHOBHUTH, IO 18 TaKCOHOMIYHUX TPyl OEPEeBHUX 1 KYyIIOBUX POCIHH € MOCYXOCTIHKUMH, a IBa BUIU — JOCTATHBO
MTOCYXOCTIMKAMH. 3a BiTHOIIEHHSM 0 BOJIOTOCTI IPYHTY AEPEBHI Ta KYIIOBI pociuH JloCiiqHO1 CTaHIlIi TIOTIOHHHIITBA
PO3MOiNIeH] Ha HACTYIHI Tpymu: Tirpoditu, Me30¢iTH, Me30KCepodiT, KCepodiTH, a 3a BiIHOMICHHSM 10 POJIIO- YOCTI
TPYHTY JaHi pOCIHHU PO3MOJUICH]I B Takuil crmocid: eBTpodu, Me30TpoHH 1 omirotpodu. JlocmimkeHo 3aradbHAN CTaH
JepeB- HUX 1 KymoBUX pocimH JlocmimHoi cTaHmii TIOTIOHHHUIITBA, BiI3HAYEHO BHCOKWH aJaNTHBHAN IOTEHITial
MIPEICTaBHUKIB JCHIPOQIIO- Py M0 Pi3Koi 3MiHM KIIMATHYHHX YMOB B OCTaHHI POKM Ha JOCIiIKyBaHIN TepuTOopii i
OITiHEHO HOTO K JOOpHii.

Kitro4oBi cnoBa: aganTHBHHUN MOTEHITiaN; JEPEBHI Ta KYIIOBI POCIMHM; TAKCOHOMIYHUH CKIIAJT; TOJOHACIHHI;
MTOKPUTOHACIHHI; CIiBBIJHOMICHHS MTOPi; 3MMOCTIHKICTB; TOCYXOCTIHKICT.
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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 (1x) 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 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.

MIKPOKJIIMATHYHI OCOBJIUBOCTI HAPKOBUX HACA/UKEHb XX
CTOJITTA HEHTPAJBHOIIPUHITIIPOBCBKOI BUCOYUHHOI

OBJIACTI TA iXHI! BIIMB HA KOM®OPTHICTH CEPEJOBUMIIIA
Amnacracigs KOJDKEBAIII

Ymancoxuii nayionanenuii ynieepcumem, m. Ymans

PocnuHHICTS MO3UTHBHO BIUIMBA€E HA MIKPOKIIMAT CEPENOBHUINA, 10 MOKPAILYE CAMONOYYTTS JIOAUHU CEePen
Haca/pKeHb. JlepeBa, BEHKI KyIIli HAIAI0Th Y CIIeKy HeoOXiIHU#T 3aTiHOK. Y BITPSIHY MOTOJly 3HU)KYIOTh HIBUKICTH BITPY.
Ie Bce migBuinye kompopT nepedyBaHHs JTOAMHNA Ha Byiuill. [IpoBeneHi MiKpOKITIMaTAYHI TOCTIDKEHHS Cepell Pay
mapkiB XX cromitra LleHTpansHONPHAHITIPOBCHKOI BUCOYMHHOI oOnacTti, a came: «llepemora», «JlommHa TposSHI»
(3Haxomatecs y M. Uepkacu), nenaposoriuamid mapk iM. Tapaca I'puropoBuua IlleBueHka (M. 3BEHHTOpOIKa),
Barytincekuit Micbkuii mapk, Ta napku cin Jlammkuaka, [Baniska, [TikiBers (YMaHChKHi paiioH, Uepkacbka 00macTs). Y
XOJ1 AOCIHIKEHHS 3AIHCHEHO 3aMipy TaKUX KIIMaTHYHHUX TOKA3HUKIB, AK TemmnepaTypa moBitps (°C), mBUAKICTE BITPY
(m/c), BiqHOCHA BOJOTICTH MOBITPA (%) Ta OCBITIEHICTH (JIK). 3aMipH MPOBOJMIIM B3UMKY Ta BIITKY: Y HaHXOJIOIHIIINH
MICSAIIb POKY — JIIOTHHA Ta HAUTEIUTIINN — uTeHb. [10Ka3HUKY 3HIMAJIN BpaHIli Ta BACHb B3UMKY, a BIITKY BpaHIIi, BICHb
Ta BBeuepi. HaitOinmpmma pi3HMIM MOKA3HUKIB TEMIIEpaTypy BiA3HAYAETHCS BIITKY, BOCHb. CepeaHs TemIeparypa 3a
Mexamu mapky Ha 1,3°C Oinbina Hix Temreparypa B0 mapky Ha 30 M. Taka pi3HHIA Bil3HAYEHA Y JIWIHI, B ICHHI
TOJIFTHA JTOCTIDKSHHSI, KOJIA TOKA3HUKH TeMIlepaTypr HaiOumsmi. CepeHe 3HAUEHHS TEMITEPaTypH OBITPSI BIIUO TapKy
—24,1°C, a 3a Mmexxamu napky — 25,4°C. B3umKy 1 pi3HHUIS 3HAYHO MEHIIA, Ta Ma€ MPOTHICKHUIN XapakTep. Y Mexax
MapKy MMOKa3HWK BHUINMH y TOPIBHSAHHI 3 MiCIeM 3aMmipy MOpyd 3 JOPOTOI0 032 MEXaMH ITapKOBHX HACAKCHb.
JocmiKeHHsT TTOKa3yloTh, M0 MBHUAKICTH BITPY 3MEHIIYETHCA Y MAPKOBHX HACAIDKCHHSX TOPIBHAHO 3 BiAKPUTHM
cepeIoBHUIIIeM 103a mapkoM. [TopiBHSHHS cepeHiX MOKa3HHUKIB MTOKA3aJI0, [0 MAKCHMAaJIbHA IIBUAKICTH 3MEHIITyBaJIacs
BIIITKY B ITOPiBHSHHI 3 3uMoto Ha 1 M/c (Bix 1,8 mo 0,8 m/c). Lle mosiCHIOEThCS HAsIBHICTIO JTUCTS HA AEPEBHUX Ta KYIIOBUX
pOCTIHHAX, SIKI CHPHUSIOTH 3aTPUMII BITPSAHUX MOTOKIB. 3€€HI HACa/DKCHHS 3HAYHO 3HIKYIOTh PiBEHb OCBITICHOCTI,
0COOJIMBO BIIITKY, KOITM Ha JepeBax € JHUCTsA. HalBUIIa OCBITJICHICTh Bif3HAYCHA BIITKY y JICHHI TOAWHU, 32 MEKaMHU
MIAPKy [ei MOKa3HUK cTaHoBUTH 47877 nk Ta 20196 nx Ha 30 M Brim6 mapky. CxiazeHi perpeciiffi piBHSHHS CBiI4aTh
PO MPUOIM3HO JIiHIHHE 3pOCTAHHS OCBITICHOCTI ITPX HAOMIPKEHHI 10 MEKi IMapKy. Y 3MMOBHUI nepio]] e(eKT 3HIKSHHS
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OCBITJIEHOCTI Y MTapKOBHX HAaCA/DKCHHSIX MEHIIHH, ajie BCE K MOMIiTHUN. BiHOCHA BOJIOTICTH MOBITPS MiJBULIYETHCS Y
CepeluHi MapKOBUX Haca/pKeHb. MaKCcHUManbHa PI3HHUIS Y TMPOBEICHUX NOCHiKeHHIX csrae 2,4 %. Takuil nepenan
CepelHiX IMOKa3HWKIB BiJHOCHOI BOJOTOCTi MOBITps Bij 86% B rumbuni mapky ao 88,4% 3a MexamMH BiI3HAYeHHH
3UMOBUM paHKOM. JlOCHipKeHHSI MiKpOKJIIMaTy 3acBiUMIIM, IO HAaca/pKeHHS BIUIMBAIOTH HA TaKi IapaMeTpH, SIK
TEMITepaTypa MOBITPsI Ta MBHJKICTH BITPY, a TAKOXK 3HWKYETHCS PIBEHb OCBITJIEHOCTI BCEpEANHI 3€NEeHNX 30H. Yce e
CTBOPIOE O1IIBIIT KOM(OPTHI YMOBH ISl IepeOyBaHHsI JIIOJHH B TapKy, OCOOJIMBO B CIIEKOTHI JIITHI JIHI.

KirouoBi cmoBa: KJiMaTHuHI MOKa3HUKH, TEMIIEpaTypa, MIBHIKICTH BITPY, BIJIHOCHAa BOJIOTICTH IOBITPS,
OCBITJIEHICTb.

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. 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 111 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 HACAJIKEHDb TAPKY «JIUTAYUINA» M. YMAHb

YEPKACBKOI OBJIACTI
Ipuna ITYHIKA

Ymancoxui nayionanenuii ynieepcumem, m. Ymano

JocmipkeHo TakcalliiiHi MoOKa3HUKN Ta CTaH HACaPKeHb mapky Autsamii M. YMaHb UepKacbKoi 00MacTi, KUl
3HaXOUTHCA B yMoBax [IpaBoOepexkHOro smicoctermy YkpaiHu. JoCmipkeHHS OEHIPOIOTIYHOTO PIZHOMAHITTS MapKy
MIPOBOJIMJIM TIISXOM 3aCTOCYBaHHS CYKYITHOCTI 3arallbHOHAYKOBHX Ta CIIEIlialbHIX O10JIOTIYHHX MeToxiB. BumoBuit
ckimax IeHnpodIopu, OcoONMMBOCTI CTPYKTYPH MApKy BHBYAIM MApUIPYTHUM METOJOM HATYypHHUX OOCTEKEHb.
Bu3sHaueHHS BUIB pOCTHH 31iCHIOBANN 32 BU3HAaYHWKaMu. CTaH HAacaKEeHb OIIIHIOBAIH i3 3aCTOCYyBaHHSM CaHiTapHIX
npasuil. BusHauenus crymens ypaxerss Viscum album L. nmposomuu 3a metoaukoro B.IT. [lnanaka, H.I. Ko3axka Ta iH.,
LIHHICTh HacaPKeHb BU3HAYAIN 3a MeToankoro C.B. Poroscekoro.
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BcraHoBnieHO, O Mapk Mae BjaJie PO3TALIyBaHHS B KOHTEKCTI MICBHKOI 3a0y/lOBH, OJHAK 3a3HA€ 3HAYHOTO
AQHTPOIOTEHHOTO HAaBAaHTAXXEHHS, SIKE CIPUYMHIE KPU3y EKOCHCTEMH Ta JeTpasallifo 3eJIeHHX HacaJDKeHb. 3araibHa
KUIBKICTh pOCIMH mapky ctaHoButh 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., Tomo). [enaposnoriyde pi3sHOMAHITTS MapKy MPEACTABICHO 35 BHIAMH JEPEBHUX Ta KYIIOBHUX
pociuH, 3 HUX 6 BUIB TOJOHACIHHUX, 1HIII OKpUTOHACiHHI. JIMCTsHI mopoau ctaHoBIATE 67,0%, cyMapHUA BiICOTOK
XBOHHHUX JIEPEBHHUX Ta KYyIIOBUX IOpia cTaHOBUTH 10,5%. IlepeBaxkHa KijbKICTh BHIB MApKy MalOTh APYTY KaTeropito
caHiTapHOTO cTany (64,4%) OJHaK, € POCIIUHH, SIKi MalOTh MMOIIKO/DKEHHS, CyXOBEPIIMHHICTD, ypaskeHHs Viscum album
L. KinbkicTh nepeBHO-KymoBoi pociuaHOCTI napky Il ta IV canitapHoro crany 292 mr. (18,2%) docmimkeHHIME 32
meroaukoro B.I1. Illnamaka, H.I. Ko3aka Ta iH., BCTaHOBIIEHO, IO CTYMiHb ypakeHHs aepeBHUX BuaiB Viscum album L.,
B CEpeJHhOMY CTaHOBUTH TpH Oamu (o I’ATH KyI[iB oMenu Oioi Ha nepeBi). 3a pe3yibTaTaMH JOCTIDKEHb 32
METOAMKOIO IHTETrpaJbHOTO BU3HAYEHHS LIHHOCTI Haca/pkeHb C.B. PoroBcrkoro BcTaHOBIEHO, 110 HACAHKEHHS MapKy
HaJeXaTh 10 Kateropii miHHUX (34 Oamm), ogHak nMoTpeOyroTh onTuMizaii. I1icast mpoBeAeHHS IIaHOBUX CaHITApHUX
3ax0JIiB IPONOHYEMO JOTIOBHUTH KOMITO3HUIIIIO APKY POCIMHAMH, SIKi MalIOTh BUCOKH aianTaiiH1{ MOTEHIia, BUCOKI
JICKOpaTUBHICTh Ta HeBUOarmuBicTh y mormsimi (Pseudotsuga menziesii (Mirb.) Franco, Pinus banksiana Lamb., Taxodium
distichum (L.) Rich., Populus bolleana Lauche., Tomio). 3Baxkatoud Ha MpPOBEACHI MOCTIPKCHHS aKTyaJbHHM B
MoIajbIIOMy Oyae pO3pOOJICHHS MPOEKTY PEKOHCTPYKIl mapky JuTsumidi M. YMaHi, 3a Ui IiIBHINCHHS HOTO
pexpeaniiHol Ta eCTETHYHOI HIHHOCTI.

KitrouoBi ciioBa: nenpodiiopa, iHBeHTapH3allis HacaPKeHb, TAKCOHOMIYHHH CKJIaJI, IHTerpajibHa OIliHKA, TAaPKOBE
cepeloBuIIIe, peKpealtis.

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.
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BIIVINB 3BPOMHUX KOH®JIIKTIB HA BIOPI3BHOMAHITTSI
Harans BUCOLIbKA

Ecmoncweruii ynieepcumem npupoonuuux nayx (m. Tapmy, Ecmonis)

30poifHi KOH(IIKTH MAIOTh 3HAYHUH Ta TPUBAJIMK BIUIMB Ha O10pI3HOMAHITTS, IO OXOIUTIOE 3HAYHO OLIBMI
TEpUTOPIi, HiX 30HU MpAMUX O0HOBUX Mill. PyiiHyBaHHS cepenoBHIIa iCHyBaHHS, MAaCIITA0H1 JIICOBI MOXKeXKI, Aerpaaamis
I'PYHTIB, TOKCHYHE 3a0pyJHEHH:I JIICOBIUX EKOCHCTEM 1 BOJIOHMM, a TAKOK 3HUILICHHS MapIIPyTiB Mirparii Ta pO3MHOXKEHHS
(bayHH — yce 1ie HaCJIiIKM BOEHHHX [, sIKi 3aBJAI0Th CEPHO3HOI IIKOM JIicoBoMY OiopizHOMaHiTTIO. KpiMm Toro, i Yac
KOH(QIIKTIB 30UIBIIyeThCS BIUIMB 1HBAa3iHHMX BHUIB, 3MIHIOETHCS IHTEHCHBHICTH BHPYOKH JICIB 3aJIe)KHO BiJ
COLII0EKOJIOTIYHOT TMHAMIKH Ta 00MEKYETHCSI OXOPOHA IIPUPOAHUX TEPUTOPIH.

30poiiHa arpecis mpoTH YKpaiHu mocTaBuiIa iy 3arpo3y 6au3bpko 600 BB TBapuH i 750 BUAIB pociuH i rpuoiB,
BKIIIOYHO 3 4epBOHOKHIKHUMH. [locTpaxknamu npubmizHo 20% TepUTOpiil MpHpOoaHO-3amoBiqHOTO QOHIY YKpaiHH.
Hamionanshuii napk «Casiti ['opu» — yHIKabHa TepUTOPIs 3 PIAKICHUMHU KpeHassHUMH G0paMu — BXKE BTPATHB OJIM3BKO
80% uiciB, a 30MTKM 3a PI3HUMHU METOJMKaMH OLIHIOOThCS Bix 16 1o 500 mupn rpH. Y GiocdepHOMY 3aroBiTHHKY
«Ackanis-HoBay 3ropino 1,4 Tuc. ra cremy, 3adiKCOBaHO IMOJIIOBAaHHS Ha TBAapHH, sSKi MepeOyBaM IMiJ OXOPOHOKW. Y
Yopromy Mopi 3a(hikcOBaHO MacoBY 3aru0elib Jeab(iHiB, a MITPYIOYi NTaXd YHUKAIOTh 30H OOWOBHMX Hill. 3TigHO 3
PI3HMMH JDKepellaMu, TOIIKO/DKEHb 3a3Haiu 2,9 MJIH ra JICOBHX IUIONI, 3 HUX Onu3bko 690 THc. ra moTpedyroTh
PO3MiHyBaHHS, MOTCHIIHHO MOXKYTh OyTH ypaxkeHi BiiiHOIO Om3bKk0 1,7 MutH. Ta JjiciB. [lix 3arpo3oro — 18% 3axucHux
JIiCOHAaca/KEHb CXOJy, 3 JIOKAIGHUMH BTpaTamu 10 57%. KapraTcbkuil perioH 3a3Hae MiJBHILEHOTO peKpeariiiHoro
HaBaHTa)XEHHsI Yepe3 MepeMillleHHs HaceneHHA. MiHHa HeOe3neka mapaji3ye JOCTYN JIO JIICIB, YCKJIAHIOE TaciHHS
HOXEeX Ta OXopoHy npuponu. CTaHJapTHI METOIM PO3MIHYBAaHHS HE NMPHIATHI JUIsl YyTJIUBHX NPHPOJIOOXOPOHHHX
TEPUTOPIH, TOMY MOCTAE MOTPeda B €KOJIOTIYHO aJaNTOBaHMX Mifxoaax. KoxeH 1o1aTkoBuil pik BIHU 30UIBIIIYE IO
JIeTPaJI0BaHUX MPUPOJHUX TEPUTOPIH 1 00csAT poOIT, HEOOXIMHUX ISl IXHBOTO BiJTHOBJICHHS.

BiiiHa cyTTeBO mocnabuiia 31aTHICTh JIiCiB Ha/JaBaTH €KOCUCTEMHI MTOCITYTH. 3a MepIInii pik MOBHOMACIITaOHOT
BiiiHM Bukuay CO, BiJ MOXKEXK CATHYNIM 33 MJIH TOH. 3HUILEHHS JICIB MiJBUIIMIO PU3UKH BOJHOI epo3ii, 3aMyJIeHHs
BoJI0MM. Ha cxozi Ta miBIHi, ie 3HUIIEHO 3aXUCHI JIICOCMYTH, IHTEHCH(IKYBaJIUCS TIPOLECH BITPOBOI epo3ii. 3ynuHUBCS
€KOTYPH3M 1 JIICOBE TOCIIO/IAPCTBO; HATOMICTb ITOYACTIIAIN HEKOHTPOJIbOBaH1 BUPYOKH Ta CliaJlaXy LIKiJHUKIB, 30KpeMa
1HBa31MHUX — SICEHOBOT CMapar;0Bol 3JIaTKK Ha CXO/Ji Ta JyOOBOr0 MEpEXXMBHOTO KJIONA Ha MiBAHI Y KpaiHu.

VYpsan pospobnsie crpaterii peabimitaimii JIiCOBUX €KOCHCTEM, 30KpeMa i3 3aCTOCYBAaHHSIM KOHICMIIil
peBaiinmuury. OnHaK Jesiki BTpaTH MOXYTb OyTd He3BOpoTHMMH. Dikcallisi €KOJOTriYHUX 3J0YMHIB Ta MDKHApPOJHE
BU3HAHHS EKOLUAY € HEOOXITHUMH JIJIsl TOJIAIBIIOTO BiTHOBJICHHS. BpaxyBaHHs €KOJIOTTYHHMX BTPAT BiJl BIHHU Ma€ cTaTh
OCHOBOIO JUISl CTIHKOTO MICISKOH(UIIKTHOTO BiJJHOBJICHHSI, a JUCTAHI[Ii{HE 30HIYBaHHS — KIIOUYOBUM IHCTPYMEHTOM
MOHITOPHHTY.

oxepena: HaykoBi cTaTTi, ypsiioBi Ta MDXXHapOJIHI 3BITH MO BIUIMB BiHM Ha JOBKULIA YKpaiHu, pec-peiizu
MisicrepcrBa 3axucty goBkiuis (2024) Ta anamitiuuni orsi (IFAW, 2023; UkraineWorld, 2023).

KutouoBi crioBa: €K0OJIOTiYHI HACIIIKY BilHH, JTICOBI €KOCUCTEMH, ITOCIYTH EKOCUCTEM, JIerpaallis cCepeloBHUIIa,
1HBa31MHI BUIH, JIICOBI MOMXKEXI.

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 micriespocranns 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.I. 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
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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 mumkonomenHs 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.

YCHIIIHICTh IHTPOAYKIII THUJA PLICATA DONN EX D. DON Y

MPABOBEPEKHOMY JIICOCTENY YKPATHU
Ipuna IBAIIEHKO

Ymancokuii nayionanonuii ynieepcumem, m. Ymans

Hocnimkeno inTpomykoBanuit Bua Thuja plicata Don ex D.Donn Ta itoro aexopatusti ¢opmu (Th. p. ‘Aureo-
variegata', Th. p. 'Zebrina') B ymoBax IIpaBoGepeskroro Jlicocteny Ykpainu. CriocTepexeHHs IPOBOAWIN B OOTaHIYHUX
cazax i IeHIPOJIOTIYHMX MapKaX PeTioHy AOCIiKeHHs. BU3HaYeHO OIIHKY )KUTTE3ATHOCTI Ta TPYILY MEePCHEKTUBHOCTI
IHTPOIYKIIl BUAY Ta HOro JeKopaTHBHHX (DOpM, CTYIiHb Ta IIBHIKICTH akiimaruszanii. Ha ycminmHicTh iHTpOmyKii
JICPEBHUX POCIIMH BIUTMBAIOTH SIK 010JIOT1YHI BJaCTHBOCTI POCIIHMH, TaK 1 IPHPOJHO-KIIIMATHYHI YMOBH MiCIIE€3pOCTaHHSL.
VY pe3ynbTaTi AOCHIKEHh BU3HAYEHO, 110 BC1 AOCIIKYBaHi 00’ €KTH BIIHOCSTHCS 0 MEPIIO] IPYIH MEPCIeKTHBHOCTI,
IO CBIUMTH MPO IXHIO YCIINIHY aJanTaiilo B yMoBax jaociikeHHS. Cyma OalliB >KHTTE3ATHOCTI, 3TiHO METOAY
IHTETPAIBHOT YUCIOBOT OI[IHKH JKATTE3MNATHOCTI Ta MEPCHCKTUBHOCTI IHTPOAYKIIIT ICPESBHUX POCIIHH, 3aIIPOIIOHOBAHOIO
I1. I. JJaninum Ta C. B. CimHeBoto, craHoBuTh 69-97. AxiimMaTuzalliiiHe YHCIIO € CyMOIO TIOKa3HHKIB PpOCTY,
T€HEePATUBHOTO PO3BUTKY, 3MMOCTIHKOCTI i mocyxoctiifikocti. Cryminp akiiMatusamii Th. plicata 3a meroaukoro
M. A. Koxna crtaHoButs 95 6anis. Lle 3acBimuye Te, mo pocnunau Th. plicata moBHicTiO akimiMaTH3yBamucs 10 yMOB
I[paBobepexknoro Jlicocrenmy VYkpainu. 3a cxemoro crymeHeBoi akiimarusamii Th. plicata waGmimkeHa 10 CBOro
€KOJIOTIYHOTO ONTHMYMY, ajie He MOXe KOHKYPYBAaTH 3 IHIIMMH BHJaMH, OCKIJIBKU I'pyHTOBI yMOBH IIpaBoGepexHOro
Jlicocteny YkpaiHu He CIIpUSITIMBI LI IPOPOCTaHHs 11 HaciHHs. Bei mociipkyBaHi 00’ €KTH MarOTh BUCOKI MOKa3HUKH
KHUTTE3NATHOCTI, I0OpE aKJIIMATU3YBAJIUCH 1 € LIIJIKOM MEepPCIIEKTUBHUMH JUIs KyJIbTHBYBaHHs B yMoBax [IpaBoOepexHOro
Jlicoctrenty VYkpainu. [lns Bu3HaueHHs rocmomapcbkoi minaocti Th. plicata sactocoBanmii MeTOqMYHHMNA ITiAXi
O. A. Karniniuenka. 3 ToukM 30py rocmomapchbkoi IinHocti Th. plicata momineHO BHKOPHUCTOBYBATH Y JICOBOMY
rOCIOJapCTBi, JICOBiM Memioparii Ta cagoBo-mapkoBoMy OyaiBHuuTBi. Kymsruapu Th. p. 'Aureovariegata’ Tta
Th. p. 'Zebrina' € nopeunnmu Ui BBEICHHS B JCKOPATHBHI HACa/PKCHHsS. BHA MOBHICTIO aKIiMaTH3yBaBCS B
JOCTiKyBaHUX yMOBax 3poctanns. [IBuakicts akmiMatu3samii Th. plicata BBakaeTbcsi HOpManbHOIO, TOOTO ii BCTYI B
LIMIIKOHOUICHHS B YMOBaX IHTPOAYKLii MOYMHAETBCA 3 TOTO K BiKy, IO ¥ B HPUPOAHHMX yMmoBax. Iloka3HukH
KUTTE3TATHOCTI 1 3HAYEHHS aKTiMaTh3amiiHoro ynciaa Th. plicata cBiggats mpo MepCreKTHBHICTH IHTPOAYKIIiT BHIY Ta
YCHINIHICTh aKJIiMaTu3ailii B yMoBax iHTpoaykiii [IpaBodepesxHoro Jlicocteny Ykpainu.

KurouoBi ciioBa: ajanTariisi, akiliMaTH3allis, )KUTTE3AATHICTh, 3MMOCTIHKICTh, OCYXOCTIHKICTh, HEPCTIEKTHBHICTb.

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
occeurs.

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.
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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/IM 3AIIOBITAHHS TIPOHUKHEHHS IHBA3IMHUX POCJIMH

HA TEPUTOPII YEPKACBKOI OBJIACTI
Baneatnna MAMYYP

Ymancokuii Hayionanonuti Yuieepcumem, m. Ymano

VY 30Hi pisbHOCTI Qinii «L{eHTpansHuii JicoBuii odic» Hamu BUsBICHO 17 iHBa3ifiHUX BHIIB, SKi MOIIMPEH] B
JIICOBUX HAaCaPKEHHSX Ta Ha BIJIKPUTHX JYYHO-CTENOBUX JiNsiHKax. [IpoBeseHo aHami3 mpo 3arpo3y iHBa3iifHUX BH/IB,
110 1HKOJIM BUKOPHCTOBYIOTHCS B 03€JI€HEHH1. Taki poCIMHYU aKkIiMaTH3yBaIUCh B YKpaiHi i akTHBHO PO3MHOXYIOTBCS 1
MOIMPIOIOTECS. BOHM CTBOPIOIOTH HENOCHJIBHI YMOBHM KOHKYpEHLIi JUIsi 1HIIMX BH[IB, OCKUIBKH 3/aTHI JPYXHO
npopocTaty, GopMyBaTH HIIbHI 3IMKHEHI KypTHHH 4H 3apocTi. BomHo4ac, y TakuxX MILTBHUX NOMYJISIIsAX 30epiraeThest
iX 3MaTHICTh MO0 €(PEKTUBHOTO IUIOAOHOIICHHS. KpiM TOro, mpyd MeXaHiYHHMX IOIIKOMKSHHIX OlTBIIOCTI 1HBa31HHUX
pocivH (HaPHUKIIA, CKOIYBaHHI) BiIOYBAETHCS MOCHIICHE BIAPOCTAHHS MTArOHIB

3a ocranni 20-30 pokiB 3ahikcoBaHO CTpIMKE MOIIMPEHHS IUX BUAIB, NpOTe (aKTH 3/[MYaBIHHS 3 KBITHUKIB
Oynu 3adikcoBani e y XIX cromitri. Lli pocianHy MIBUAKO PO3ZMHOXKYIOTHCSI, IEPEBAKHO MAIOTh ApiOHE HACIHHS, 10
BITPOM PO3CIBAETHCS 32 MEKI HACEJNEHUX ITYHKTIB, 1 (OPMYIOTh BEJNM4YE3HI 32 TUIOLICIO 3apOCTi Ha TIOKMHYTUX TOJSX,
y3JiCCAX, JyKax 1 AUIHKAaX 3 HEUIUIbHOI TpaB’sHOIO pociuHHicTIO. Ocepeikd BUAY IIBHIKO PO3POCTAOTHCS,
BUTICHSIIOYH 3 TPaB’SIHOTO SIPYCY 1HIII BUM 1 3aiiMaroun 10 95 % rmiomi.

VY 3B’S3Ky 3 IIMM, PO3POOJICHO MPOCKT MO 3armo0iraHHI0 Ta MPOHMKHEHHIO HaWHEOC3MEeUHIIMX 1HBa3IMHUX
POCIMH, TOCTIHHOTO KOHTPOJIIO 32 HUMH Ta X YCYHEHHSI.

3HuIIMTH HeOe3NeuHy iHBa3iiiHy POCIMHY MOKE epeBaKHO OaraTopa3zoBe BUKOIITYBAHHS 10 LBITIHHS POCINHH,
30MpaHHs CyXO0l TpaBH ii CIIAJIOBAaHHS Ta BHECCHHS repOilv/IiB.

Ha 0a3i MinicTepcTBa €KoJIOTIi Ta MPHUPOAHUX pecypciB YKpaiHu mpairoe pododa rpyma i3 3alydcHHSIM
HaykoBIiB HarioHanpHOT akageMii Hayk Y KpaiHu, sika po3poOuIia Iepetiky iHBa3iHUX BUIIB Ta MPOCKTH 3aKOHOAABYMX
aKTiB JJI TOBOUKEHHS 3 HUMH.

KurouoBi ciioBa: iHBa3iliHi BUM, JIICOBI HACAPKEHHS1, KOHTPOIIb.

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
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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 POCJIMHHICTD HEHTPAJIbHO-IIPUJHIITPOBCHKOI
BUCOUYHUHHOI OBJACTI: ®JIOPUCTUYHUN CKJIAJ, EKOJOTTYHI

OCOBJIMBOCTI TA IVIAXHU IO PEHHA
Biraniit YHEPHUII

Ymancokuii nayionanenuil ynieepcumem, m. Ymano

CHHaHTpOITHA POCIMHHICTh € BXIIMBAM €JIEMEHTOM aHTPOIOI€HHO 3MIHEHHX €KOCHCTEM, IO (OPMYETHCS i
BIUIMBOM JIIO/ICHKOI aisuibHOCTI. [leHTpansHo-IIpuaHinpoBchbka BUCOYMHHA 00JaCTh, PO3TAIIOBAHA B MPAaBOOCPENHIN
4acTUHI YKpaiHH, € PEriOHOM 3 BUCOKUM PiBHEM aHTPOIIOT€HHOI'O HABaHTAXKEHHS, 10 CIIPUSE aKTUBHOMY IOIIMPEHHIO
CHUHaHTPOIHUX BUJIB. METOIO JAHOTO JOCIIDKEHHS € BUBYEHHS (DIIOPUCTUYHOTO CKJIaJy CHHAHTPOIHOI POCIMHHOCTI
periony, i eKOJIOTTYHUX OCOOJIMBOCTEN Ta OCHOBHUX HIISIXIB IMOIIMPEHHSL.

[pakTruHe 3HaYEeHHS LILOTO IOCIIPKEHHS TOJISATae B MOMKIIMBOCTI BUKOPUCTAHHS HOTO PE3yJIbTATIB ISl PO3POOKH
CTpateriii yrnpapiiHHS 1HBa3i{HUMH BHJIaMU Ta 30epeXeHHS MPUPOIAHMX €KOCUCTeM. BU3HAYCHHS NUISAXIB MOLIMPEHHS
CHUHaHTPOIHOT POCIMHHOCTI JO03BOJISIE PO3POONATH KOHKPETHI 3aXOAW MO0 KOHTPOJIO IIMX BUIB, BKIIOYAIOYN
MOHITOPHUHT X MOIIMPEHHS Ta 3aCTOCYBAaHHS O10JIOTIYHUX YM MEXaHIYHUX MeTOoAiB 0opoThOu. Kpim Toro, pesynbratu
MOXYTh OyTH KOPUCHMMH JUIsi OpraHiB MICHIEBOIO CaMOBPSIyBaHHS Ta EKOJOTIYHUX YCTAHOB, SIKI 3alMarOThCS
MUTaHHAMHU OXOPOHH NPUPOAH Ta CTAIOTO YIPABIIHHS NPUPOJHUMHU TEPUTOPISIMH.

VY pe3synbrati AOCHiKEeHHs Oyno BUsBIEHO, 10 (iiopa cuHaHTporHUX pociuH LlentpansHo-ITpuaHinpoBehKoi
BHUCOYHMHH TIPEJICTABJICHA 3HAYHOI KUTBKICTIO aJBEHTHBHUX 1 ano(iTHUX BUAIB. HaiiOinble mpeacTaBHUKIB HAICKUTD
1o pomun Asteraceae, Poaceae, Brassicaceae, Chenopodiaceae ta Fabaceae. Bemuky gacTuHy cHHaHTPOMHOI (ropu
CKJIaJatoTh Oyp’sSHOBI BWIM, 3/IaTHI aJanTyBaTHCS 10 YMOB IHTEHCHBHOTO 3€MIICKOPHCTYBaHHs, ypOaHizamii Ta
MIPOMHUCIIOBHX TepUTOPi. Takok BHCBITIIIOE TEHACHIIIT 3MIHA POCIMHHOTO IIOKPHUBY PETIOHY ITiJl BIUIMBOM ypOaHi3arlii
Ta 3MiHHU KJIiMaty. ['moaibHe MOTEIITiHAS TPU3BOIUTH IO POIINPEHHS apealliB TeIUIONIOOHUX BUIB, SKi paHimie Oy
pimko mommpeHi Ha 1l TepuTopii. 30kpema, BuHM, Taki sk Datura stramonium ta Ambrosia artemisiifolia, ananryrorscs
JI0 HOBHX KJIIMATHYHHUX YMOB, 30KpeMa ITiIBUIICHOI TEMITePaTypH Ta 3MiHH PIBHS OMAiB, IO CIPHUSE iX eKCIaHCIi.

Exomoriuanii aHaui3 mokasas, Mo 06araTro CHHaHTPOITHIX BHIIB XapaKTEPH3YIOTHCS BUCOKOIO TOJIEPAHTHICTIO 11O
3aCOJICHOCTI IPYHTIB, 3a0pyTHEHHS BaKKUMH METAJIaMH, MEXaHIYHHUX TIOMIKO/DKEHB Ta 3MiH Y TiIPOJOTIYHOMY PEXKHMI.
BinpmricTs 3 HUX MalOTh BUCOKY HACIHHEBY IIPOAYKTHBHICTH 1 €(h)eKTUBHI MeXaHi3MH AuceMiHallii. /[0 OCHOBHHX CIIOCO0iB
MOTIIMPEHHS HAJIeKATh aHEMOXOpist, 300X0pist Ta anTporoxopis. Hanpukman, Conyza canadensis akTHBHO TIOIIHPIOETHCS
BiTpom, a Amaranthus retroflexus — cinscpkorocmoapcsKor0 TEXHIKOIO | TPaHCIIOPTHUMH 3aCO0aMH.

[NommpeHHsT CHHAHTPOITHUX BHIB BiAOyBaeThCS MiJ BIUIMBOM MPHUPOJHUX 1 aHTpomoreHHWX (akropiB. o
MIPUPOTHIX YMHHUKIB HAJIEKATh BiTep, BOJHI TOTOKH Ta TBAPHHM, SIKi CHPHUSIOTH IEPEHECEHHIO HACIHHS Ta BETETaTHBHUX
YaCTHH POCIMH. AHTPONOTeHHI (DaKTOpH BKIOYAIOTH CLIBCHKOTOCIONAPCHKY MiSUTBHICTB, OyNIBHUIITBO, PO3BHUTOK
TPAHCIIOPTHHUX MaricTpaineii Ta ypOaHi3alliro, siki CTBOPIOIOTh CIIPUATINBI YMOBH JUIsl BTOPTHEHHS! CHHAHTPOITHIX BUIB.
Y 1bOMY KOHTEKCTi CHHAHTPOITHI POCIIITHA MOXYTh OYTH SIK iIHAWKATOPaMH, TaK i AKTUBHIAMHU YYaCHUKAMHU €KOJIOTTUHUX
3MiH. [HBa3iiHI BHIH, AKi JIETKO aJaNTYIOTHCS 10 aHTPOIIOTEHHO 3MIHEHUX CEpPEIOBHIN, 3HAYHO 3MIHIOIOTH CTPYKTYPY
MIPUPOAHKX (PITOLEHO3IB, IO TPU3BOIUTH 0 BTPATH 010PI3HOMAHITTS Ta MOPYIIEHHS €eKOCUCTEMHHX MPOLECIB.

OtpuMaHi pe3ysibTaTH MAIOTh BAKJINMBE 3HAYECHHS U MOHITOPHHTY OiOpI3HOMAHITTA Ta PO3pOOKH cTpaTerii
30epexeHHs] NPUPOTHHUX eKOcHcTeM y Mexkax LlenTpanbHo-IIpuaHinpoBebkoi BHcOuMHHOI oOnacti. BuBueHHs
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MIOMMPEHHS] CHHAHTPOIIHUX POCIIMH J03BOJISIE Kpallle PO3yMITH TPOIECH €KOJIOTIYHOI TpaHcdopMallii Ta po3pooisTu
3ax0JM TSI KOHTPOJIIO 1HBA3iHNX BU/IB 1 30€peskeHHs IPUPOIHUX JIaH A TiB.

KirouoBi crnoBa: ekcnascisi, ypOaHizaiis, ajBeHTHBHI 1 amodiTHI BHIM, €KOJOTIYHI IPOLECH, IPUPOJHI
¢iToreHo3u.

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.

Vegetative 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 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.

IHEPCIHEKTUBHU BUKOPUCTAHHS TA POSMHOXEHHA

MNPEJICTABHHUKIB POAY ULMUS L.
Csitmana MACJIOBATA, Cranictae MOHKE

Ymancoxui nayionanenuii ynieepcumem, m. Ymano

VY Mexax OaHOTO JOCIIDKEHHS PO3IISTHYTO NEPCHEKTHBH BHKOPHCTaHHA Ta €()EKTUBHOTO PO3MHOMKCHHS
npeacTaBaukiB poxay B’s3 (UImus L.), ski BimirparoTs BasKIMBY POk Y TPHPOIHKX Ta IITYYHHX EKOCHCTEMaxX. B’s3u €
HEBiJ'€MHOI0 YaCTHHOIO IIMPOKOJMCTSIHNX Ta MIMIAHUX JICIB MMOMipHOi 30HH, a TAKOX IIHPOKO BUKOPHCTOBYIOTHCS Y
JIEKOPATHBHOMY CaJ[iBHHUIITBI, MICBKOMY O3€JICHEHHI Ta JUISI CTBOPEHHS MTOJIE3aXUCHUX CMYT.

Amnaizyroun 610€KOJIOTiYHI XapaKTepPUCTHKI OCHOBHUX BH/IIB B’5I31B, IOIMMPEHNUX B YKpaiHi Ta €BpOIIi, 30KpeMa
B’s3a mmoperkoro (Ulmus glabra), B’s3a rmaakoro (Ulmus laevis) Ta 8’s3a mpibaomicroro (Ulmus minor) smsHaueHo
BHCOKY €KOJIOTIUHY IUIACTHYHICTH, IEKOPATHBHY MPHUBAOIMBICTh, CTIHKICTH A0 BITPY, OUMY Ta IHIY, IO POOUTH ix
MIPUIATHAMH JIJIsl BAKOPHUCTAHHS B YpOaHI30BaHOMY CEPEIOBHILI Ta JIICOMETIOPATHBHAX HACAKCHHSX.

OcobamBa yBara NpHIUISETHCS TPOOIEMi TOJUIAHICHKOI XBOPOOH B’si3a — Hebe3neuyHoro 30y 1HIKa TPHOKOBOTO
noxo prerns (Ophiostoma ulmi ta Ophiostoma novo-ulmi), sikuit ypomoB OCTaHHIX JECATHIIITH IPU3BIB 10 MaCOBOTO
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BiIMHpaHHs B’s31B y OaraThox KpaiHax. Y 3B’S3Ky 3 UM Ba)KIMBUM HAIpPSMOM JOCIIJUKEHHS € TOIIYK CTIHKUX JI0
XBOpoOu Qopm, cenexiiiiHa podoTa Ta BIPOBaHKEHHS Y KyJIbTYPY TiOpHIIB Ta COPTIB 3 MiABUILEHOIO TOJIEPAHTHICTIO.

HacinneBe po3MHOKEHHS — TpaULiHHNH, ajle e(DeKTUBHUHI METO BiATBOPEHHS B’S3iB y MPUPOAHUX YMOBaxX i
IITYYHHX JIICOBUX Haca/LKeHHAX. OHaK y Cy4aCHUX yMOBaX BOHO ITOTpeOye BIIOCKOHAJICHHS Yepe3 HU3KY Oi10JOTTYHNX
1 eKOJIOTIYHUX OOMexeHb. OCHOBHUMH OCOOJIMBOCTSAMHE € IIBHUJKE MO3pPiBAaHHS HACIHHS, 1€ 3a3BHYAil B MEPIIi MicCsIIi
TTiCJIs UBITIHHSA y TpaBHi-4epBHi. KopoTkuii mepios >KUTT€31aTHOCTI HACIHHS — HACIHHS IIBUIKO BTPAYaE CXOXKICTh, TOMY
Horo BUCIBarOTH Bifpa3y micist 300py. CisHIlI MAaIOTh TeHETHYHY PI3HOMaHITHICTB, IO 00pe /Ui aaanTaril B IPUPOJIHIX
yMOBax, ajle MEHHI IependadyBaHe /UIsl IUJIbOBHX Haca/pkeHb. [ IMOKpalmeHHs SKOCTI CISHIIB 3aCTOCOBYIOTH
cTpaTHdiKaIliio, 0i0CTUMYJIATOPH Ta IMIEPEIIOCIBHY 00POOKY.

BereratnBHe pO3MHOMXEHHSI — BXIMBUH MigXia Uit 30epeeHHs KOHKPETHUX TCHOTHINB B’sI3iB, 30KpeMa
CTIHKMX 10 TOJUIaHACHKOI XBOPOOH, AeKopaTMBHUX (opMm abo mBHUAKOpOCIHX KIOHIB. OCHOBHUMH METOAaMH €
JKUBIFOBAaHHS, MICIJICHHS Ta MiKPOKJIOHAJBHE PO3MHOXEHHS (iN Vitr0) — mepcrneKTUBHUIA MeTOo 30epeKeHHS [[IHHOTO
TeHO(OH/Iy Ta MacOBOTO BHPOILYBaHHS CaJIMBHOTO Matepiaidy 3 OakaHWMH BiacTUBOCTSMH. llleruieHHs Ha mimmerry
JIO3BOJISIE OTPUMATH DPOCIAMHHM 3 Oa)kaHUMH BIIACTUBOCTSAMH, XO4Ya METOZ MEHII IMPOAYKTUBHHU y TIOPIBHSHHI 3
JKUBIFOBAaHHSM 1 KYJIBTYPOIO in Vitro.

KomOiHamisi cydyacHMX METOJIB HACiHHEBOTO Ta BETeTaTMBHOIO PO3MHOXEHHS JI03BOJIsIE €(EKTHBHO
BiJTHOBJIIOBATH MOMYJIAL] B’ 513iB, 30epiraTy 1[iHHI TeHO(OHIM, CTBOPIOBATH JICKOPATHBHI, CTIHKI Ta BUCOKOIIPOILYKTUBHI
HaCa/PKEHHsI, BIIPOBA/KYBaTH HOBI COPTH B’S31B y NMpPAKTHKY JIiCOPO3Be/IEHHS Ta o3eneHeHHs. L{i miaxoam ocoOimBo
BaXJIMBI B yMOBaxX 00poTHOM 3 XBOpoOaMH, 3HUKEHHSIM O10pPI3HOMAHITTS Ta 3MIHOIO KITIMaTYy.

3arajgoMm, B’sA3M MarOTh 3HAYHMHA TMOTEHINAN Yy KOHTEKCTI CTaJoro JIICOKOPHCTYBAaHHS, Oi10€KOJIOTIYHOI
peabiniTarii cepeoBuINa, 30epEeKESHHS JTICOBOTO 010PI3HOMAHITTS Ta PO3BUTKY JIICOBOT CEJIEKIIIi.

KirouoBi cioBa: J1icoBe TOCIOMAPCTRBO, CENICKITisl, 03€JICHeHHS, CTIHKICTh 10 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 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.



47

IHHOBAIIVMHI METOJIU BUPOIIIYBAHHS JIYBA 3BUYAVHOI'O
Kupuno COCHULIbKUI

Ymancokuii nayionanonuii ynieepcumem, m. Ymano

JHy6 3Buyaiiaumii (Quercus robur L.) € IiHHOW JepeBHOI0 MOPOJIOO, IO Biirpae BaXIIUBY POk Y GOpMyBaHHI
CTI}KHX, IPOAYKTHBHHX Ta GiONONYHO Pi3HOMAHITHHX JiCOBHX EKOCHCTEM. MIOrO 3HAYEHHS OXOILTIOE SIK CKOJOTi4Hi
(minTpuMKa OiOpi3HOMAHITTS, 30€peKeHHS IPYHTIB, PETYNIOBAHHS MIKPOKJIIMATy), TaKk 1 EKOHOMIYHI acIeKTH
(BUpOOHUIITBO BHCOKOSIKICHOI J€PEBUHH, peKpealiiiHi pecypcr). B ymMoBax cy4acHMX BUKJIMKIB — KIIMAaTUYHUX 3MiH,
AQHTPOIOTEHHOTO TUCKY, JeTrpajallil IPyHTIB — TpaUIii{HI METOIH JIICOPO3BECHHS YacTO He 3a0e3MeUyI0Th HAJIC)KHOTO
PiBHSI BHKMBAHOCTI Ta MPOJAYKTHBHOCTI Haca/pKkeHb. Y 3B’S3Ky 3 LIUM aKTyaJlbHUM € BIPOBA/DKEHHS 1HHOBaIiHHUX
METO/IB, SIKi MiIBUIIYIOTh €(PEKTHBHICTD BUPOIILYBaHHS L€l TOPOIH.

CyuacHi po3caJIHMKH Aealli 4acTille BIPOBaPKYIOTh KOHTEHHEPH JUIS BHPOILYBAaHHS CISHIIB i3 3aKPUTOIO
KOPEHEBOIO CHCTEMOI0, Iie 3a0e3leuye POo3BUTOK KOMIAKTHOI, NOOpEe pO3BMHEHOI KOPEHEBOI CHUCTEMH, II0 3HAYHO
MOKpaIllye TMPWKHUBIIOBAHICTh y TONBOBUX YMOBax. Taki CisHII He MiJJaloThCsl CTpecy IMpH Iepecaili, MOXYTb
BHCA/DKYBATHCh y JOBIIMI BEreTaliiiHuil rmepioJl Ta MalOTh BUCOKUI MOTEHIIA)I POCTy. BUKOpUCTaHHS CTUMYINATODIB
pocTy, MIKOPU3HUX TPHOIB 1 OlOMpenapaTiB TAKOXK CIPUSIE MOKPALICHHIO SKOCTI CaIMBHOTO MaTepiany. bioTexHomorivui
MiJIXOM, 30KpeMa MIKPOKIOHAIbHE pPO3MHOXKEHHS, JIO3BOJISIOTH BHPOLIyBaTH Ca/DKaHIl 3 BH3HAYEHHMH
XapaKTepPUCTUKAMH — IT1IBUILEHOO CTIMKICTIO JI0 XBOPOO, TOCYXH a00 IIKiAHUKIB. ['eHeTHYHMIT BiNOip nmepCneKTUBHUX
¢dopm ny6a Ha ocHoBi JIHK-aHamizy BigkpuBae HOBI MOKIUBOCTI Jisi cenekifil. CeneKIiifHO-TeHeTHYHI ITiIX0au
JIO3BOJISIIOTH CTBOPIOBATH IOCA/IKOBHH MaTepiaj i3 IMiJBHINEHOI0 CTIHKICTIO IO IIKiJHUKIB, IOCYXH YM BHUMEp3aHHS.
KynbTypa TKaHHH 1a€ MOXKIIMBICTh IBUIKO PO3MHOXYBATH €JIITHI €K3eMIUIIpY 3 OakaHUMH O3HAKAMH.

CyuacHe JIicOBE TOCHOJAPCTBO aKTHBHO BIPOBA/KYE IU(PPOBI IHCTPYMEHTH JUIsl TiABUILEHHS €(EKTUBHOCTI
BEJICHHS JIICOKYJIBTYpHHUX POOIT, MOHITOPHHIY CTaHy HAaca/JpKeHb Ta CTPATEriyHOro IUIaHYBaHHS. 30Kpema,
BUKOPHCTAaHHS JIPOHIB, CYNMYTHHKOBHX 3HIMKIB Ta reoindopmauiiiunx cucrem (I'IC) 3HauHO mOKpallye sKicTh
YIpPaBIiHHS JlicaMu, pOOMTH HOTro OLNBII TOYHMM, IIBHJIKUM Ta €KoJoriyHO Oe3meuyHuM. LIi TexHomnorii naiwoTh 3mMory
e(eKTUBHO TUIAaHYBaTH JIICOBIJHOBIICHHS, KOHTPOJIFOBATH CTaH JIICOBHX KYJIBTYP Y PEIbHOMY Yaci, CTBOPIOBATH KapTH
HacaJpPKeHb Ta ONEPATHBHO BUSBISATH MPOOJIEMHI JIJISIHKH.

[HHOBAIIHHI MIXOMU MO BUPOLIYBaHHS Iy0a 3BUYAaHHOTO 3HAYHO IIJIBUILYIOThH SIKICTh CTBOPEHHS JICOBHX
KYJIBTYD Ta BiJIKPUBAIOTh HOBI MOXKJIMBOCTI JJ1s1 €pEKTUBHOTO JIICOBIIHOBIICHHS. Y Cy4aCHUX yMOBaX KJIIMAaTHYHUX 3MiH,
BHUCHa)XCHHSI IPYHTIB Ta 3pOCTaHHSI aHTPOIIOTCHHOTO HABAaHTAXKEHHS TP HI METO/IM JIICOPO3BE/ICHHS BXKE HE JIAI0Th
OuiKyBaHHUX pe3yibTaTiB. CaMe TOMY BITPOBADKEHHSI Cy4aCHUX TEXHOJIOTIH CTa€ HEOOX1IHICTIO, @ HE BHOOPOM.

[oennanus GiOTEXHONOTIH, UUPPOBUX pillleHb, TEHETUYHOTO JTOOOPY Ta HOBITHIX arpoOTEXHIK J03BOJISIE
JOCATaTH BUCOKUX Pe3yJbTaTiB. 30KpeMa, 3aCTOCYBaHHS CaAMBHOTO MaTepially 13 3aKpHTOI0 KOPEHEBOIO CUCTEMOIO Ta
MIKOpH3allisl CiSHIIIB MOKPAIYIOTh HPHKUBIIOBAHICTh 1 CTIMKICTh MOJIOJUX POCIHMH 1O HECIPUSATIMBHX (HaKTOPIB.
l'enetnynuii 100Ip 1 KIOHAIBHE MiIKPOPO3MHOKEHHSI CIIPUSIIOTh CTBOPEHHIO KYJBTYp 3 IIHHUMH TOCIOAAPCHKUMU
O3HaKaMH, 1110 IIBHU/IIE aJalTyIOThCA 10 YMOB HABKOJIMIIHBOTO CEPEAOBHUINA.

BaxxmiBo, 1m0 iHHOBAIKHI MiAX0AM BPaXOBYIOTh HE JIMIIE MPOJYKTHBHICTD, a i €KOJIOTIYHY CTaOlIBHICTh Ta
CTIHiKiCcTh JicoBUX ekocucTeM. Lle mae 3mory ¢opMyBatu 370poBi, OaratosipycHi Ta 0i0JIOTIYHO PI3HOMAHITHI JICH, SKi
Kpallle BUKOHYIOTh CBOT €KOJIOTi4YHI (DYHKIIIT.

KuirouoBi cioBa: JlicoBe TOCHONAPCTBO, IHHOBAIi, JICOBIJHOBIICHHS, CaJUBHUI Marepial, pPO3CaJAHUKH,
010TeXHOJIOTT.
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