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MPOBJIEMU TA NEPCNEKTUBU PO3BUTKY
JICOBOro roCnOAAPCTBA B YKPAIHI

(3a maTtepianamu 3aranbHux 360piB JliciBHNUOI akagemii HayK YKpaiHu
11 x0oBTHA 2024 poKYy)

I T. KpuHuubkni, KO. M. Llebpuniok, P.[1. BacunuwuH, O. 1. Tony6uak,
B.B. JlasHun, B.J1. Mewkosa, C.I. Muknyw, M. M. Ciwyk

CoinbHoTta JliciBHM4oi akanemii Hayk VYkpai-
HU 3i0panacs Ha 4yeprosi wWIOpiuHi 3arainpHi 300pH Yy
M. JIbBOBI, Jie¢ 0OrOBOprOBaa MPOOJIEMHU Ta MEPCIEK-
TUBY PO3BUTKY JIICIBHMYOI OCBITH 1 HAYKH Y KOHTEKCTI
CKJIaJTHUX BHKIIUKIB ChOTOJICHHSI.

31 BCTYITHUM CJIOBOM 1 TIPUBITAHHAM JI0 YYaCHHKIB
3aranpHux 300piB 3BepHyBcs [Ipesunent JIAH Ykpa-
iHu, gokTop Oionoriunux Hayk, mpodecop I.T. Kpu-
HULBKUWA. 30Kpema yueHwid 3a3HauuB, 1o JliciBHU-
yiii akajemii HayK YKpaiHH y JIMCTOMAJi MOTOYHOTO
poky BuUTNOBHIOETECA 31 pik (ycTaHoBUa KOH(EpEHIis
3i ctBopenns JIAH Vkpainu BigOynacs 30 nucromana
1993 poky). Lle Bxe TpuBanuii iepion GpyHKIIIOHyBaH-
HSl IbOTO TPOMAJICHKOTO 00’ €HAHHS Y JICOBIN ramys3i.
Bonnouac, sk i B monepensi 30 pokiB, Tak i B bOMY
2024 pori, akaJeMiKH Ta YJICH-KOPECIOHJCHTH BCIX
TphOX BimmineHs (3axigHoro, LlenTpampHOro i Cxina-
HOTO) TPAIIOBAIA aKTHBHO, TBOPYO 1 PE3yIHTaTUBHO.

IIpodecop I.T. KpuHnnpkuii 3a3HauuB, MO0 KOH-
KpETHI HampalloBaHHSI TPOMaJAChKOI opranizamii Oyne
BiJIOOpaXKEHO Yy JIOMOBI/ISIX KEPIBHUKIB BiJUIIJICHb, alie B
ACTIeKTi y3arajbHEHHS BapTO BiJI3BHAYMTH TaKi OCHOBHI
HanpsiMu pobotu JliciBHHYOT akafemii HayK YKpaiHH.

1. IlpomoBxeHHS K PyHIAMEHTATBHUX, TaK 1 TIPH-
KJIaJHUX TOCIIIKEHb 3 Mpo0iIeM JIiICO3HABCTBA, MPAK-
THUYHOTO JICIBHHLTBA, arpojicoMernioparii, JicoKkopHc-
TyBaHHS, J€PEBOOOPOOJICHHS Ta EKOHOMIKH JIiCy.
HesBaxkaroun Ha CKJIaZiHi YMOBH ChOTOJCHHS, JIOCIiI-
HUKaM{ OTPUMAHO HH3KY BAaroMHX y HayKOBOMY 1
HPAaKTUYHOMY ACIEKTaxX pe3yJbTaTiB.

2. OpraHni3zatlis i IpOBEIEHHS HAYKOBO-IIPAKTUIHHIX
KOH(epeHIii, ceMiHapiB 1 KPyIJIMX CTONIB Ta aKTUBHA
y4acTb y IXHill poOOTi uieHiB AKaaeMii K y BCceyKpa-
THCBKOMY, TaK i MI>XHAPOJTHOMY PiBHSIX.

3. AKTHMBHA MDKHApoOIHAa MiSUTHHICTH — OOMIH iH-
(dopmarri€ro, y4acTh y CHIIBHUX HAYKOBHX JIOCIIIKEH-
HSIX, BIOPADKEHHS 3a KOPIOH ISl BUBUCHHS 1HO3EM-
HOTO JIOCBi/Ty TOIIO.

4. 3nilicHeHHs BHJIABHHYOI MiSUTBHOCTI. 30Kpe-
Ma, MiATOTOBJIEHO 4eproBi 26-uii 1 27-wii BUIYCKH
«HayxoBux mnparns JliciBHUYOi akageMii Hayk YKpa-
iam» 3a 2024 pik. 3HauHy poOOTY y IBOMY HAIPsMI
3nificHuB akaneMmik-cekperap JIAH VYkpainu, mpode-
cop FO.M. [lebpunrok. [IpoBoauthcs poboTa miom0
BKIIIOueHHs1 HaykoBux mpaup Akagemii y mpecTukHi

MDKHApoIHI HaykoMeTpuuHi 0asu Scopus ta Web of
Sciences.

5. OmpalroBaHHsi HOPMAaTHBHO-IOBIJKOBUX JIiCiB-
HUYUX MarepiamiB. Lle myke BaXITHBHUH HaAmpsM pPo-
ootu JIAH Vkpainu. Y mpomy acmekti 6araro 3po0-
JICHO WiIeHaMH AKaJeMii MiJ KepiBHUIITBOM Bille-
npe3uaenta JIAH VYkpainu, npodecopa B.I1. Tkaua.
3okpema, ynockoHaneHo [IpaBuma nmpoBeneHHS pyOOK
niepepopMyBaHHS — Ba)XJIMBOI CKIIAZOBOI opraHi3arii
HaOJMKEHOTO /10 IPUPOAM FOCTIOAAPIOBAHHSL.

6. Hanexxny yBary y nOTOYHOMY POLIi 4ieHH AKa-
JIeMii TPUAUTAINA BHPIMICHHIO MPOOJIEMHHUX THTAaHb,
MOB’A3aHNUX 3 ()OPMYBAaHHSIM HU3BKOTIOBHOTHHUX Jiepe-
BOCTaHIB 1 PiJKOJIICh, @ TAKO)K BUKOPUCTAHHIO y JiCO-
BOMY TOCIOJApCTBI YKpaiHW iHTPOAYKOBAaHHX ICpEB-
HUX BUIB 3 i1HBA31HIMH TIPOSBAMHU.

7. BaxMBO TaKkoXX 3a3HAYWTH, IIO0 B TIONEpETH]
POKH, a TAKOX 1 B LIbOMY POLI, 3aB/SIKH 3yCHIUISM 4JIe-
HiB JIAH VYkpainu, 3okpema axanemika JIAH VYkpai-
HU A.M. Jlelineku, unen-kopecnongenta JIAH Vkpa-
iau S.I1. LlemeHst, 3arajoM JIiCiBHHUKIB JIbBIBIIMHH,
Oynu po3mupeHi poOOTH 3 MOJANIBIIOTO 3aPOBAKEH-
HSl IPUHIUIIB HAOIM)KEHOTO JI0 MPUPO/IH JIICIBHUIITBA
y JicoBe TocmomapcTBo Ykpainw. [li HampamroBaHHS
HaykoBIiB 3aximHoro BimminenHs JIAH Vkpainn ak-
TUBHO BUKOPHCTOBYIOThCS TaKOX Koseramu CXigHo-
ro i [lenrpasibHOrO BijytisieHs. lle — MaiiOyTHEe HaIOro
JCOTOCTIONAPIOBAHHS 1 TyKe A00pe, Mo AKagemis ak-
THUBHO TIPAITIOE Y IbOMY HarpsMi.

8. 3i0pannsa JliciBHnuoi akazmemii Hayk Ykpainu
MPOXOIUTh HamepenoaHi 150-piyust 3 4yacy 3acHy-
BaHHSA JTicoBO1 ocBiTH y ['ammumni. 3 miei Haromm 24
JKOBTHSI IIhOTO POKY B JIbBIBCBKOMY OIlEpHOMY Tearpi
BinOynyThCsl ypouucTi 300pu HamionansHoro nico-
TEXHIYHOTO yHiBepcuTery Ykpainu. [IpoBenenns 3a-
ranpHuX 300piB JIAH VYkpainu Oymo BHeceHo y Ilpo-
rpaMmy IiArOTOBKH YHIBEPCUTETY O BiJ3HA4YCHHS
150-piyus sicoBoi ocBiTh. IX mpoBeseHHs MpUCBsye-
HE [} 3HaMEHHIH aari.

IIpesunent JIAH VYkpainu mobaxaB wienam Jli-
CIBHMYOI akajiemii, kojekTuBy HarioHampHOTO JIicO-
TEXHIYHOTO YHIBEpCUTETY YKpaiHU MOJAJIBIINX TBOP-
YUX YCHiXiB Ta MOAAJBIIOrO YCIIIIHOTO HAayKOBO-
OCBITSIHCHKOTO PO3BUTKY.
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Ha cporoani oco6oBuii cknax JliciBHUYOI akagemil
Haiiuye 63 akaneMiku Ta 95 4IEH-KOPECIOHICHTIB 3
ycix obnacreil Ykpainu, siki 3aliMaroThCcsi mpodiema-
MU JTiICOBOTO, MUCIIMBCHKOTO 1 CaI0BO-TTAPKOBOTO TOC-
MOJIaPCTBa, CKOJIOTIi, OXOPOHH IMPHUPOU, CKOHOMIKU
TPHPOJOKOPHCTYBAHHS Ta MCHE/DKMEHTY, JiCOBOI iH-
>1<eHep11 Ta 1epeBoobpodku. ¥ cxmani JliciBandoi aka-
nemii € Bicim IloyecHux axamemikiB Ta micTh Ilouec-
HUX YIEeH-KOpeCIoHIeHTiB. [pomasnceka opranizaris
TakoX Hamiuye aeB’siThb [Ho3emMHuX Ta BiciM Komek-
TUBHUX YJICHIB.

VYrponosx 3BiTHOTO poKy wieHu JliciBHU4OI akae-
Mii IPOBOAMIIN POGOTY 1010 BUPILICHHS IPOOIEM JIi-
CIBHUYOI OCBITH, HaYKI/IIHpaKTI/IKI/I i IBUIIICHHS TIpe-
CTHDKY JIICIBHUUOI Ta JIICOIHKEHEPHOI CIIpaBU, 0XOPO-
HU 1 TPUMHOXKCHHS JIICOBUX 0araTcTB JAepraBu. 3i 3Bi-
TaMU BUCTYITWJIM KePIBHUKHU BiJyIlIeHb AKaaeMii.

Tak, kepiBHUK 3axionoco 6i0dinteHHs aKaaeMiK
O.I. T'omyOuak 3a3Ha4MB, MO0 HAYKOBA JisTbHICTH KO-
nektuBy YikpHJIripmic 3ocepemxkeHa B HYOTHPHOX
OCHOBHHUX HampsAMax: JOCHI/DKEHHS CTaHy 1 CTPyK-
TYpH TIPCBKUX 3aXMCHHUX JICIB 1 PO3poOIeHHs 3aXo-
IIiB 3 1X paIlioHaJbHOTO BHKOPHCTAHHS; yAO0CKOHAJICH-
Hsl METOJIIB 3aro0iraHHs pO3BUTKY €pPO3IMHUX MpoIie-
CiB Tij yac 31IHCHEHHS JIiCO3aroTiBeNb; PO3pOOIeHHS
CUCTeMH 30epeXeHHS 1 PalioHAIEHOTO BUKOPUCTAHHS
peKpearriitHo-03/10poBYKX JIiciB YkpaiHchkux Kapmar
B YMOBaX 3MiHH CTPYKTYPH JI€P>KaBHOTO YTIPaBIIiHHS;
JOCTIIKeHHST e()eKTUBHOCTI JicoBinHOBIEeHHS B Kap-
MaTCHKOMY PETiOHI Ha OCHOBi JOCATHEHb CEJNEeKIlii Ta
IHTPOIYKLIi JEPEBHUX POCIIHH.

B pamkax BukoHaHHsi TeMaTH4yHOTO IUIaHy Hay-
koBisiMu - YkpH/Iripaic pospoGneno Tta 3axwmiie-
HO Ha HAyKOBO-TEXHI4YHIM pani [lepxkmicareHTcTBa
IICTh B&XJIMBHUX IOKyMEHTIB: «BkasziBku 3 ormiHIO-
BaHHs CTaHy 1 MPOXYKTUBHOCTI KyJILTypq)iToueHO?,iB
CTBOPEHHX 32 y4YacTIO TePCIIEKTUBHUX 1HTpO)1yueHT1B
B Kapmarax»; «Ouinka cTaHy pekpeamiiiHux JiciBy;
«Bxa3iBKH 3 OI[IHIOBaHHSI MEPEX1 TPEITIOBAIBHUX BO-
JIOKIB Ha TIPCBKUX JIICOBHX Bomo30opax»; «lIpaBu-
J1a pyOOK TOJIOBHOTO KOPHCTYBAaHHS y TIPCHKUX Jicax
Vkpaincekux Kapmnar» (HoBa pemaxiis); «IIpomno3mmii
IIO/I0 OIIIHIOBaHHS €KOCUCTEMHHX IOCIYT, SIKi Haja-
I0Th PeKpeariiiHo-030poBYi Jick»; «PexoMeHnarii 3
MiIBUNIEHHS TeHETUYHOI LIHHOCTI HAaciHHOI 0a3u Je-
peBHUX BUIIB y KapmaTcbkoMy perioHi».

Ha croromni naykoBmi YkpH/lIripmic BUKOHYIOTH
TPH HAyKOBO-JOCHiIHI poboTn Ha 3amoBneHHA JII1
«Jlicm Ykpaiam»: «JlouigpHICTh TPOBEAEHHS IOCTY-
MOBUX Ta BHOIPKOBUX PYOOK TOJOBHOTO KOPHCTYBaH-
Hsi B MOXIIHMX SUTMHHHMKax»;, «Haciigku 3a0opoHu
MPOBEACHHS CYLIIBHUX PyOOK B TipchKkux jicax Kap-
nar»; «CTBOpPEHHS HAyKOBO-JAEMOHCTPAIifHOTO II0-
JroHy 3 mepedopMyBaHHS JEpEeBOCTaHIB 1 3ampoBa-
JOKEHHST BUOIPKOBOTO, HAOIMKEHOTO J0 TMPUPOIU TOC-
MOJIapIOBaHHs B TipchKux Jiicax Kaprar». ¥V 1ux Ha-
MpsiMax BXKe JOCSITHYTO BarOMUX HaIPaIlOBaHb.

Kpim mworo, Bmpomoex 2024 p. Ha 3aMOBIICHHS
¢bimiit 1T «Jlicn Ykpainm» BukoHaHo moHaza 20 goro-
BOPIB IIOJI0 JTICIBHHYO-EKOJIOTIYHOT €KCIIEPTU3H TeX-
HIYHOI JOKyMEHTamii Ha OymTiBHUIITBO JIICOBOi aBTO-

JIOpOTH; OOTPYHTYBaHb JIIMITIB Ha BUKOPUCTAHHSA IIPH-
pomHux pecypciB y micax [13®; Bu3HadeHHs peripe-
3eHTaTUBHUX Ta 0COOIMBO MIHHUX 3aXMCHUX JUISHOK;
PO3poOKH Ta 300py TaHWX, HEOOXITHUX JUISA 3/IHCHEH-
HS TIPOLIEAYPH OLIHKH BIUTUBY Ha JOBKIJUISL.

3a mopydennsM JlepkmicareHTcTBa criyibHO 13 11
«JlepxxmopH/I1» BuKOHAHO pOOOTH 31 CTBOPEHHS HOP-
MaTHBHOTI'O JIOKyMEHTA III0JI0 JIICOBUX aBTOIOPIT, SIKUH
BKJIIOYA€ MiJTOTOBKY, Y3TODKEHHS 1 3aTBEpKCHHS
TEXHIYHOTO 3aBJaHHA. Bke po3pobneno mepmry pe-
JIAKIIif0, SKa TMPOWIUIAa armpoOaIlito Ha 3arajibHOYyKpa-
iHcpkomy piBHI. KiHneBa pemakiisi TOKyMeHTa Iepe-
OyBae Ha crajii y3romKeHb 1 MATOTOBKH JI0 3aTBEp-
JOKEHHSL.

3a 3BiTHHI pIiK HAyKOBLSMH IHCTHTYTY OITyOIi-
KOBaHO OJHY MOHOTrpadiro Ta omuH 30ipHHK HAyKO-
BUX Ipallb, I'Th CTaTell y HAyKOBUX (DaxOBHX BHUIAH-
HSIX Ta BUJIAHHSX, BKIFOYCHHX JI0 HAyKOMETPUYHHUX
06a3 Scopus i Web of Science, mecatb Te3 IOMOBiIEH.
HayKOBHI IHCTHTyTy B3N y4acTh B 35 xoHpepen-
misX 1 ceMiHapax, Hapaaax, opranizoBaHux JIAJIPY
ta JII1 «Jlicu Ykpainmy». 3niCHEHO HayKOBUH CyMpo-
BIJl BIIPOBA/DKCHHS PEKOMEHALIH [HCTHTYTY, 3aTBep-
JUKCHHX JIepXKITICareHTCTBOM, Ha BCIX MiAPHEMCTBAX
Kapnarcekoro micoBoro odicy Il «Jlicu Ykpainm».
3a 3BiTHUH PiK BUHIIOB 3 JIPYKY CHOMHUU BHITYCK 36ip—
HHKA peKOMeHnaum YxpH/lriprnic, siki 3aTBepI[)KeH1
HAayKOBO-TEXHIYHOIO pafoio JlepkiicareHTcTBa i pe-
KOMEHJIOBaHi /10 BIPOBAXKCHHSI Y BUPOOHUITBO.

I3 iHmMMX Ba)KITMBUX HAYKOBUX 3aXOMiB BapTO Bif-
3HAQYUTH y4acTh HaykoBUiB YikpHlripmic y Husmi
MIXKHApPOJHUX HAyKOBUX KOH(EpeHIii: 3aBepiiab-
Hill KOH(epeHIIii B paMKax mporpaMu €BpONecHKOro
CHIBpOOITHUIITBA B Tay3i HayKH 1 TeXHONOTiH — «IH-
TETpOBaHi MIX0nN 0 30epeKeHHS POCIHH, SIKUM 3ar-
poxye HeOesmneka 3HUKHEHHS y XXI cT.», ska BigOy-
nack 12-14 mrororo B [IpuMopchKoMy YHIBEpCHTETI Y
M. [3onma (Pecny6Omika CnoBewis); 3aBepliaibHiid KOH-
¢epeHwii B pamMkax mporpamu €BpONEHCHKOTO CITiB-
pOOITHHIITBA B Tairy3i HayKu i TexHomorii — «biopiz-
HOMAHITTSl JIICOBUX TaKCOHIB IOMIpHOTO IMOSCY, Opi-
€HTOBaHE Ha CTIMKE YIPaBIIHHS IIITXOM 00’ €THAHHS
MEepCIeKTHBY», sika BinOynack 19-21 Gepesnst B Pum-
ChbKOMY OOTaHIYHOMY cafy yHiBepcutety ja Car’eHia
(Itamis); IlimcymkoBii KoH(epeHIii criibHOi orepa-
uiitnoi mporpamu Pymywnis-Ykpaina 2014-2020; 3a-
BepIIATBHINA KOH(pEpeHIii B paMKax Iporpamu €Bpo-
NeChKOTO CMiBPOOITHHULITBA B raniy3i HayKd 1 TEXHO-
JoTi — «3aranbHOEBPOIIEHChKa Mepeka aJlallTHBHOTO
JIO KJIIMATy JIiCOBITHOBJICHHS Ta JICOPO3BEACHHSY, KA
poBoAMIachk 4-6 BepecHs Ha 0a3i JICOTOCIONAPChKO-
ro ¢akyneretry benrpaacekoro yriBepcurety (CepOis).

CrinbHo 13 Kapnarcekum OiocdepHUM 3amoBiaHU-
KOM 3IIMCHEHO 3aXO0AM 3 OpraHizailii MixHapomxHOTO
KPYIJIOTO CTOJNy 3 BUKOHAHHS 3aBJaHb B pamkax Kap-
MaTChKOI KOHBEHIN Ta MOMANBIINX TEPCIEKTUB PO3-
BUTKY Kapmarcekoro periony Ykpaiau. OOroBopeHHs
UX 3aBJaHb, sike Binoynocs 03.10.2024 p. 3a ydacTio
IITUPOKOTO KOJIA TIPEICTABHUKIB 3aIliKaBJICHUX CTOPIH,
CTaJI0 BaXXJIMBUM KPOKOM TMOJAJIBILIOI iMITIEMEHTAIi]
miel MikHaponHoi yromu. KepiBauirBom MixHapon-
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HOTO cekperapiary Kapmarchkoi KOHBEHIIII BiJ3Hade-
HO aKTHBHY y4yacTh YkpH/lIripiic B oMy mporieci.

HayxoBui I[HCTHTYTY HiArOTYBalnM TaKoXK HH3KY
JOKYMEHTIB, CIPSIMOBaHMX Ha BHUPOOJCHHS MO3MUILIT
VYkpaiHu CTOCOBHO BUKOHAHHS PerIaMeHTiB €Bporei-
cpkoro Coro3y, siKi BIIHECEHO JI0 IPUPOITHUX 00’ €KTIB.

3a pesyapTaraMu MiKHApOIHHUX MPOEKTIB «KBai-
(hikoBaHi NiciBHUKH — HaWkpami Jicu» 1 «Kmacudi-
Kallisi cTaHy Boj0300py — mepenada nocBigy JlicoBoi
ciyx6u CIIA VkpaiHi» (BUKOHYBajMcs 3a iHiIiaTH-
Boto 1 erimoro 'O «®OP3A» Ta ywacTi mpaiiBHUKIB
YxpH/Iripmic) ompamboBaHo «MeTOAUYHI PEKOMEH-
Jartii 3 MATOTOBKM 3BITY 3 OIIIHIOBaHHS BIUIMBY Ha
JMOBKULISA TIJIAHOBAHOI JIICOTOCIIONAPCHKOI MTisUTEHOCTI
Ha BOA0300pax TipchKuX JiciB YkpaiHcbkux Kapmary,
AKi 3aTBepIykKeHi Haka3oM MIiHIOBKULIS YKpaiHu
(01.05.2023 p., Ne 277).

[MpopekTop 3 HaykoBoi pobotn HamioHanbHO-
TO JIICOTEXHIYHOTO YHIBEPCUTETY YKpaiHW, akajie-
Mik B.B. JIaBHMi1 JOIIOBHUB 3BIT 3aXiMHOTO BiaIiJIcH-
HSl HAyKOBUM JOPOOKOM TIPAIliBHUKIB JIICOTEXHIYHOTO
yHiBepcuTeTy — wieHiB JliciBHuuoi akanemii. Buenuii
3a3HAYMB, MO0 OCOOJIMBICTIO HAYKOBHX JIOCIIIKCHb
HamioHnansHOTO JTICOTEXHIYHOTO YHIBEPCHUTETY YKpa-
THM € iXHe ekojoriuyHe crpsmyBaHHA. Tak, y 2024 p.
akazeMiku Ta wwieH-kopecnonnaeHntn JIAH VYxkpainn
MPOJOBXKYBAJIM BHKOHYBATH HAayKOBO-IOCIHiAHI pO-
0OTH 3a TaKUMH OCHOBHMMH HAampsiMaMH: pO3poo-
JICHHSI TEOPETUYHUX 1 MPAKTUYHUX 3acaj HEBHCHAXK-
JMBOTO BUKOPHMCTAHHS JIICOBHX PECYpCiB Ha 3acanax
HaOIMKEHOTO IO TIPUPOAM JTICIBHUIITBA; CTBOPCHHS
HOBHX KOMITO3UIIIHHMX MaTepiajliB Ha OCHOBI JIEpeBH-
HHU Ta CHEProoUaJHUX 1 EKOJIOro0e3MeYHNX TEeXHOJIO-
riif 00poOJIeHHs Ta 3aroTiBMI 1€PEBUHH; PO3POOICHHS
HAyKOBO-METOJMYHUX 3acaj] eKOJOTIYHOT («3eJIeHOT»)
E€KOHOMIKH SIK OCHOBH CTaJIOTO PO3BHUTKY CYCHLJIb-
CTBa 1 JeprKaBH; OIPAITIOBAHHS €KOJIOTO-010JIOTTIHUX
OCHOB 30€peXeHHS 1 BiITBOPEHHSI TeHO(OH Ty JTICOBHX
EKOCHCTEM.

3arajoM HayKoBy Ta HayKOBO-TEXHIUHY AisTIbHICTbH
y 2024 p. 3nidicHioBasin 43 JOKTOpPH Hayk, mpodeco-
pu, 180 xanmumarie Hayk, poueHtiB HJITY VYkpainu.
JlocmimkeHas poBoIIn Ha 28 kadempax yHIBEpCH-
TEeTy, a TakoX y boTanidHOMy cany 3arajbHOIEp)KaB-
HOro 3HayeHHs. BiAMoOBIiAHO 10 TEMaTWYHUX IJIaHIB
HAyKOBO-JOCIITHUX 1 JOCIHiJHO-KOHCTPYKTOPCHKUX
poOIT, BUKOHYBaJIUCS 63 HAYKOBO-JOCHIiIHI poOoTH 13
3aranbHUM pivHEM oOcsirom 10020,3 THc. TpH, y TOMY
qucii nepkOromkeTHi — Ha cymy 150,0 THc. TpH; TOCTI-
JIOTOBipHiI — Ha cymy 2824,2 THC. TpH Ta MIXKHapOJHI
rpaHTu — Ha cyMy 7046,1 Tuc. rph.

OHoBJICHO MaTepialbHO-TEXHIYHY 0a3y yHiBepCHUTe-
Ty, 30Kpema 3a (pinancoBoi miaTpuMku HarioHansHO-
ro GoHay nociipkeHb Ykpainu (rpant 2021.01/0184
«JliciBHMUI Ta MOJEKYISIPHO-TEHETHUYHI 3acajal ITiJl-
BHIIIEHHS OIOTHYHOI CTIMKOCTI AEpEeBOCTaHIB COCHH
3BUYAHOI B KOHTEKCTI ajanTariii 0 3MiH KIIiMaTy»)
npuadaHo cydacHe oOONamHaHHS JUIsl TPOBEICHHS
JCIBHUYO-TAKCAIIMHUX Ta MOJEKYISPHO-TeHETHYHHX
JIOCITI/pKeHb Ha cymy 1458,0 Tuc. rpH.

MikHapOIHI TPAaHTH BUKOHYBAJHUCS y paMKax Ipo-
rpam €C «lopuzont-€spomnay, Epasmyct+ Ta iHmmx
noroBopis. [ToTpiOHO HArONIOCHUTH, IO MOKA3HUK Hay-
KOBOI JTisITFHOCTI YHIBEPCUTETY 3TiHO 3 TIOCTAHOBOIO
Kabinery MinictpiB Ykpainu Big 24 rpyaus 2019 p.
Ne 1146 mono dpopmymm po3nomny BHJIATKIB JCpPIKaB-
HOTO OIOKETY Ha BHILY OCBITY MIX 3aKjaJaMH BUIIOI
ocBiTH 3a 2022-2024 pp. mocsr moHajn 25 TUC. TpH-
BEHb Ha OIHOI'O HAayKOBO-TIEAArOTiYHOTO INpaliBHUKA,
110 BiJIMOBI/Iae MaKCUMaJIbHOMY KoediieHTy 1,5.

3HaYHUM 3100YTKOM YHIBEPCHTETYy € BKIIOUCH-
Hs Kabinetom MiHiCTpiB VYkpainu [ ep6api10 HIITY
VYkpaiHu B mepenik HayKOBUX 00’€KTIB, IO CTaHOB-
JSITH HalllOHaJIbHE HAaAOaHHS.

Y JIOKTOpaHTYpy YHIBEPCHTETY 3apaxOBAHO HOTH-
pu IOKTOPAHTa, 33 KOIITH zxepxchzmceTy B acIipaHTy-
p1 yHlBCpCI/ITCTy Ha JeHHil ¢opMi HaBUAIOTbCS 57 ac-
MMpaHTiB, 32 KOMTH (i3UIHUX 0cid — 125 acmipaHTiB,
3 HUX Ha JeHHid ¢opmi — 112 acmipaHTiB, Ha 3a04HiH
¢dopmi — 13.

Unenn JliciBHM4Oi akanemii 3MiHCHIOIOTh aKTHBHY
BUJIaBHUYY JiSUIbHICTB, PETYISIPHO MyONiKyIOUHCh Y
(haxoBux BumaHHax «HaykoBuit Bicamk HJITY VYkpa-
iHm» Ta «HaykoBi mpani JliciBHn4oi akajgemii Hayk
VYkpaian». Benerbes 3HauHa poOoOTa y HAMPSIMI BKITIO-
YyeHHs1 ()axOoBUX BUAAHb YHIBEPCUTETY B HayKOMe-
TpuuHi 6a3u Scopus Ta Web of Science.

KepiBuuk Llenmpanvrnoco 6iodinennsi axaliemik
P. I. BacunuiuH 3a3HauuB, 10 JTisUtbHICTS LleHTpas-
HOrO BimmimeHHs JliciBHMYOI akamemii Hayk YKpa'l'-
HU y MOTOYHOMY powi Oyra CrpsMOBaHa Ha peanisa-
L0 JTOCII/PKCHB JIICOBHX Ta YpOaHI30BAHHX EKOCHC-
TEM B YMOBaxX INIOOAJbHUX KIIMAaTUYHUX 3MiH 1 BiliHH,
a TaKOXK IMOMYJIIPU3AIit0 JIICIBHMYOI HAYKH Ta OCBITH
3 MeTOI0 ()OPMYBAaHHS IIEPEAYMOB CTAJIOTO PO3BUTKY
JCOBOTO TOCTIONAPCTBA y TIOBOEHHUH TEPIOz.

3okpema, mocmimHukamu lleHTpanpHOTO Bimmi-
nennst JIAH Vkpainu Oynu 3aiiicHeHi HaykoBi nocii-
JDKEHHS Y MeKaX TaKuX HampsiMiB: po3poOJieHHS Me-
TOJMYHUX OCHOB Ta iH(pOpMAIifHOTO 3a0e3TeYeHHs
OLIIHIOBAaHHS EKOCHUCTEMHHX (YHKIIIH JiCiB Ta BILIHU-
By BIWfHM Ha (YHKIIIOHYBAaHHSI JIiICOBUX (ITOIICHO3IB;
PO3pOOJIEHHSI HayKOBO-METOAWYHUX 3acaj] Ta iHdop-
MariiHOTro iHCprMeHTapiIo OIIIHIOBAHHS eMicii ByT-
JICLI0  BHACIIIIOK TIOPYIICHB, 3YMOBICHHX BiiiChKO-
BHMH JISIMH; TPUKITAJHI PIMICHHS OO0 OLIHIOBAHHS
€KOCHCTEMHOI'0 IOTEHILiady Ta OCOOJIMBOCTI yIpaB-
JIHHS CaMOCIMHHUMH Jicamu; (bopMyBaHHa HayKOBO-
METOJMYHOTO 3a0e3MIeYCHHs PO3BUTKY IHBEHTapH3aLlii
JICOBUX pecypciB; MpakTW4HI 3acaau (iToxnzaiiHo-
JIOTIYHOT eKoTpaHcopMallii Haca/pKeHb JIaHma(TIB
METaroliciB; po3po0IeHHs HAyKOBO-METOJUYHOTO 3a-
Oe3reveHHs! OLHIOBAHHS PU3WKY, IMPOTHO3YBAaHHS Ta
TIOTIEPE/DKCHHST MTPUPOIHUX TIOXKEK; OOTPYHTYBaHHS
Ta PO3pPOOJICHHSI CyYaCHUX METOJIB OLIiHIOBaHHS MpH-
KUTTEBHX BaJl JCPCBHHU.

3aranom wienamu LlentpansHoro Binminenns JIAH
VYkpainu migroroeneno nonan 20 monorpadgii, 10 mi-
PYYHHUKIB Ta HaBYAJBHUX IMOCIOHHWKIB, IiATOTOBJICHO
nonan 100 HaykoBuX crateid, 3 sikux 70 omyOmikoBa-
HO Y JKypHaJlaX, BKJIIOYEHUX Yy HayKOMEeTpHuHy Oa3zy
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Scopus. Cymapuuit h-index ['ipmia cTaHOBUTH MOHAL
200. B iHCTUTYTI JiCOBOTO 1 CaJOBO-IIAPKOBOTO TOCIIO-
napctBa HYBill Vkpainu QyHKIIOHYE HAYKOBUH KYyp-
nan «Ukrainian Journal of Forest and Wood Sciencey,
BKITIOUCHHI y HAayKOMETpH4HYy 0a3zy Scopus.

3a 3BiTHMI Tepion HAyKoBIsIMH LleHTpambHOTO
Bigninenns JIAH Ykpainu B35STO y4acTb y BUKOHAHHI
YOTHPHOX MIKHAPOJHUX HAyKOBUX TPOCKTIB. Takoxk
aKTUBHO BigOyBaslacsi MDKHApOJIHA MOOUTBHICTH JOC-
JIHUKIB y MeXax crhiBmpani 3 MiKHapOJHUM iHCTH-
TyTOM TPHUKIATHOTO CHCTEMHOTO aHaiizy (ABCTpis),
yniBepcuteroM llltaty Operon (CILA), bepHchbkum
yHiBepcuTeToM npukiagaux Hayk (IlIBeitmapis), Bap-
IIAaBCHKUM YHIBEpPCUTETOM HayK 1po kutTs (Ilombmia),
IUFRO Ta iHmmmu.

VY 3BiTHOMY Tepiofi BijOyBasiacsi akTHBHA B3a€MO-
Jlisl 3 OpraHaMH JICPXKABHOT BJIa (M 3aBJISKH y4acTi Hay-
KOBLIB Yy HAyKOBO-TE€XHIYHHMX, HayKOBO-METOIUYHUX
Ta IPOMAJICBKUX pajgax MIHICTEPCTB, a TAKOXK IIIAXOM
TPOBE/ICHHS! JIBOX KPYTIIHX CTOJIIB Ta IHIIMX OpraHiza-
HiHUX 3axo/iB Ha 0a3i inctutyTy Ta BII HYBIll Ykpa-
iau «bospcerka JIIIC». 3okpema, npoBeneHo Bceeykpa-
fHCBKMI Kpyrmuil cTin Ha Temy: «OIliHKa BIUTMBY Ha
JOBKULISA — €KOJIOTTYHUH KOHTPOJIb UM «TOPMO3» Y Iii-
coBoMy rocronapetsi (02 motoro 2024 poky) ta Bee-
YKpaiHCBKUH Kpyriuid Tl «CTaH J1icOBOro 3aKOHOAAB-
cTBa YKpaiHu Ta HEOOXiJHICTh HOro ajamnTtarii 10 Ju-
pextuB €C 3 ypaxyBaHHAM CYYacHHX BUMOT» (14 cepn-
Hs 2024 poky). Cepe)l 0a30BHX MPIOPHUTETIB pO3BUTKY
HenTpamsHoro Bimminenus JliciBHuUdUo1 akamemii Hayk
Vkpainn € QopmyBaHHs HpodeciiiHoro cepegoBHUIIa
JUTSL PO3BUTKY JIICIBHUYOT HAYKHM Ta OCBITH i (popmyBaH-
HSl €KCIIEPTHOTO OCEPENIKY AJIsl BIPOBAIKSHHSI IPUHLIU-
MiB CTAJIOTO PO3BUTKY Y JIICOBE FOCTIOAAPCTBO YKpaiHU.

KepiBauk  Cxionoeo  8iodinennsi  akageMik
B.JI. MemxkoBa BigsHaumia, mo CXigHe BiIgiIeHHS
JIAH VYkpainu mHanigye 27 4ieHiB, 30KpeMa IIicTh aKa-
NeMiKiB, 22 4ieHU-KOpecnoHaeHTH i Tpu Konektus-
Hi wieHd. binpmricte 3 HUX npamoTs B YkpH/UI-
I'A Tta iforo mociinHiii Mepexi, pemra — y [epxaBHo-
My OlOTEeXHOJIIOTIYHOMY YHIBEpCHTETi, XapKiBCHKOMY
HaI[lOHAJIbHOMY YHIBEPCUTETI MICHKOTO TOCIIOIapCTBa
iM. O.M. bekeroBa Ta CyMCbKOMY HalliOHAJIbHOMY
arpapHOMY yHIBEpCHUTETI.

Bmponosx 2024 p. Bueni — unenn JIAH Vkpai-
HU, HE3BAKAIOYM Ha CKIIAJHY CHUTYAIll0 y CXIJIHOMY
perioHi nmep:kaBH, TPOMOBKYBAIM AKTHBHO TIPAIlO-
BaTW 3a aKTyaJbHOIO HAayKOBOIO TEMAaTHKOIO. 30Kpe-
Ma, JOCIIHKYBaBCS BIUTHB BHUIIB 1 CIOCOOIB pyOOK
Ha JIICIBHUYO-TaKCalliliHI MMOKAa3HWKH, CTaH, TOBAPHO-
COPTUMEHTHY CTPYKTYPY HAaCa[KeHb, TPOLECH IpH-
POZIHOTO [OHOBJICHHS JIICOBHX MOPiA. Busnauero cie-
Hapil LI0AO0 pO3PaxyHKiB NPOTHO3Yy BUPOOHMIITBA/
CTIOKWBaHHS JCPEBUHH B YKpaiHi: 0a3oBui, cTabii-
3alidHUK Ta ONTHUMICTHYHHUH (32 YMOBH BiJCYTHOCTI
BiliHM). OHOBIICHO 0a3y JAaHWX JaHAMAPTHUX TOXKEK
3a 2024 pik. Po3po0iieH0 0CHOBM METOOJIOTI{ OIiHIO-
BaHHS IMOXKEXK, CTIHKOCTI JIICIB Ta MOAEIIOBAHHS IIOCT-
MPOTEHHOTO Bi/AIAy JepeBOCTaHIB.

HayxoBisimu  YxkpHZIUUITA 3nificHeHo iHBeHTapu-
3aIif0 CEeNEKIIHNX 00’ €KTIB COCHH, yOa, MOAPWHU,

nmyriacii. [IpoBeneHo GpeHOTOTIUHI TOCTIHKEHHS, OIIi-
HEHO IHTEHCUBHICTh IBITIHHS KJIOHIB Jy0a, COCHH,
Jlyriiacii, MOJIPHHY, SUIMHU Ha JIICOHACIHHMX TUIaHTAIli-
sIX. YIOCKOHAJIGHO METOIW CTEPHIIi3aIlii COPTIB POIiB
Salix, Populus, Rubus, Corylus B ymoBax in vitro.

JlocmimkeHo cTaH, picT 1 pO3BUTOK BUPOOHMUINX JTi-
COBHUX KYJIBTYp Iy0a Ta COCHM, CTBOPEHHUX 3 BUKOPHUC-
TaHHSIM CaJMBHOTO MaTepiaiy i3 BIIKPUTOIO Ta 3aKpH-
TOIO KOPEHEBOIO CUCTEMOIO, & TAKOXK METOJIOM TIOCIBY.

YTouHeHO Oi0JIOTIYHI OCOOJIMBOCTI Ta MOIIUpPE-
HICTh AIBCHTUBHUX BHJIB: SICEHOBOI CMaparmaoBoi
BY3bKOT1JIO1 371aTKH, JyOOBOI'O MEPEKUBHOTO KIIOMA Ta
*onyneBoi Moui. Po3zpaxoBaHo 0ajoBy OINHKY IIKiJ-
TUBOCTI 72 BHUIIB KcmiodariB Tononb. OIiHEHO ITH-
HaMiKy kcunodaris, IXHIX eHTOMoq)ariB i cTaHy iepeB
COCHH B OCEpE/IKax KOpoiiB. JlOCTIKEHO BEPTHKAITb-
HY erpauuo 137 Cs y rpyHTax i 3aKOHOM1pHOCT1 Horo
akymyrnii B pocimuax. Ilpoananisosano gaxi MOHi-
TOPUHTY JICIB. OHpaLILOBaHO marepianu mpoekty SFI
Ta BU3HAYCHO MEPCIICKTHBH iX BIPOBAUKCHHS IiJl Yac
npoBeieHHss HarioHanpHOI iHBeHTapu3anii iiciB. Ha-
namroBano moxaens EFISCEN mns cuenapHoro mo-
JIETIOBaHHS JTUHAMIKHM ITOKAa3HHKIB JIICOBOTO (DOHIY
Vkpainu. Buenorw pagoro YkpHIAIJII'A Bxe po3mis-
HYTO BICIM BUXIJJHUX HOPMATHBHUX JIOKYMCHTIB, a JIO
KIHIIA POKY IUIAHYETHCS JI0 PO3TISAY INE JECSATh BH-
X1THUX HOPMaTHBIB.

Unenn Cxigaoro Bigainenus JIAH Ykpaian Opamn
y4acTb y 4OTHPHOX MIKHAPOIHIX TMPOEKTaX CTOCOBHO
CTIMKOCTI JIICOBHX TMOPIJi, 30KpeMa 0 KOPOiiB 1 sice-
HOBOT cMaparzoBoi BY3bKOTJIOl 3JIaTKH, a TaKOX I10-
xekHOI HeOesmeku. Basumm ydacth y 15 mikHaposn-
HUX KOH(EpeHIisX, 30kpeMa y 26-my BcecBiTHBO-
my kxonrpeci IUFRO, xongepenuii mozno micis [ECF
ta Neobiota. ¥ 2024 p. omy6nikoBarno 190 mparp,
30kpema 30 y 30ipHHKaX, IO BXOMATH 0 HAyKOMET-
puanux 6a3 Scopus Ta Web of Science, m’sTh MOHO-
rpadiid, MOCIOHHUK, NECATh METOIUYHHX PEKOMEHJa-
i, YieHu BiJUIUICHHS PELEH3YIOTh CTaTTi, MOJaHl B
)KypHamu Scopus Ta Web of Science, € 3anpomennmu
penakropamu (Guest-Editors MDPI Forests) i uiena-
MU pexaxosieriii HaykoBux xkypHainiB (Folia Forestalia
Polonica), BenyTh mpomaraHmy HaykoBHX 3HaHb. Ha
BebOcaiitax YkpH/IJITA po3smitieno nmoHax 290 my0iri-
Kalliii. Y4eHUMHU BiJiNeHHs TpoBeaeHo 19 ekckyp-
cili, mpounTano 23 neKIii Ta HajaHo 48 KOHCYJIbTAIIIM.

B oOroBopenHi 3BiTiB Bi/Ii/IeHb B3sUTH Y4acTh aKka-
nemiku I T. Kpununekuii, J1. 1. Komii, O.1. Jpe6or,
10.1. Yepnerwuii, unen-kopecrouaeHT I1.T. Smenxo.
Bucrynatoui HaronomryBaiu Ha 3HAYHOMY HAyKOBO-
My 1 TPakKTUYHOMY JOpOOKY Bimainenb. He3Baxkaro-
YW Ha CKJIQJIHY CHUTYAaIlil0 B JIep)KaBi y 3B’SI3KY 3 po-
CIHICBKOIO arpeci€ro, BYCHI BiIiIEHb MPOJOBKYIOThH
HAayKOBI TOIIYKW IIOAO BHUPIMICHHS BaKIMBUX
po0JeM ChOTOACHHS Y JIICOBIH raJIy3i Haronomeno
TaKOXK Ha TONIMOICHHI CIIBIPALL 3 €BPOIECHCHKUMHU
MapTHepaMu, Ha 30UTbIIEHH] KiJBKOCTI rpaHTiB. Pe-
KOMEHZIOBAaHO CXBAJHTH 3BITH 1 MPOIOBKYBATH aK-
THBHY CIIIBIPAIIO 3 1HO3EMHUMH IMapTHEPAMH IS
BHpIIIEHHST Mpo0ieM 1oA0 e(eKTUBHOTO (PYHKINO-
HyBaHHS JICOBOI raiy3i.
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3arajbHi 300pH TAKOXK 3aCITyXasTH 3BIT PO (biHaH-
COBY JISUIbHICTE AKajeMil y motodHomy poui. Bymo
BiJI3HAYCHO HEOOXIJHICTh IMOIIYKY NUIAXIB 3abe3re-
yeHHs (DIHAHCOBOI CTAOLTBPHOCTI TPOMAJICHKOI OpTaHi-
3amii. OcHoBHi Bunatku JIAH Vkpainu cnpsiMoBaHi Ha
Bumnyck «Haykoux mpaunp JIAH VYkpaiam», «/loBin-
Huka JIAH Ykpainu», npoBeneHHs 3araibHUX 300piB,
3aciganns [lpesunii JIAH VYkpainu. [lorouni BuTpa-
TH AKazemii 3BefieHI 10 MiHIMalbHOTO piBHA. YieHn
Axkajiemil BiJj3HAUWJIM HEOOXITHICTh 3aJIy4CHHS MiXK-
HapOAHOI CIIIBLHOTH I TOKpamleHHs (DIHAHCOBOTO
cTaHy Akajemii.

3 HayKoBOK J0MOBi0 «CBOroACHHS JTiCIBHH-
4doi ocBith i Haykn y HarionaneHOMy JTiCOTEXHIYHO-
My yHiBepcuteTi Ykpainu: mpo 150-pivyus Bijg qHS 3a-
MOYaTKyBaHHs OCBITHHO-HAYKOBOTO mporecy y l'amm-
yuHi» BUcTynuB aupexrop HHI nicoBoro i camoBo-
MMapKoBOTO TocromapcTBa, akameMmik JIAH VYkpainu
C.1. Muknym. Yuenwii Big3HauuB, mo HaBuambHO-
HAyKOBHH 1HCTUTYT JIICOBOTO Ta CaJl0BO- T1apKOBOTO
rOCIIOAApCTBA MPOJOBKYE CIABHI TPauiii 3 mijro-
TOBKH (baxuauua IUIsL JIICOBOTO TOCHOAApCTBA Ta Cy-
MDKHHX Taly3ei Jep)KaBu, OCHOBH AKHX OyJlIH 3aKia-
JeHi BUIoro KpaioBOIO IIKOJIOO JIICOBOTO TOCToaap-
ctBa 150 pokiB Tomy. DyHKIIOHYIOU] Yy CKIIaJli 1HCTH-
TYTY I’Th Kadeap Ta IXHii HayKOBHH JOPOOOK JAI0Th
3MOTY 3/IMCHIOBaTH CTYIEHEBY IirOTOBKY 3100yBa-
4iB BHIIOi OCBITH 3a crierianbHOCTIME «JlicoBe roc-
nofapctBo» (cremianizamii «JlicoBe rocmogapcTBoy»
i «MwucnmBcrke rocmomapctBo»), «CamxoBo-TTapKOBE
TOCIIOIAPCTBOY», «APXITEKTypa Ta MICTOOYIYBaHHS,
«leomesiss Ta 3emieycTpiiiy, «3aXHCT Ta KapaHTHH
pocnuH». B [HCTUTYTI HaBYA€THCS MMOHAM TUCAUY CTY-
JICHTIB 3a JICHHOKO Ta 3a04YHOI (hopMaMu HaBYaHHS,
3 skux moHag 680 — 3a meHHoro dopmoro. IlixroTos-
Ky 3100yBaviB OCBITH 3a0€3Meuye BUCOKOKBaJIi(hikoBa-
HUW CKJIaJ HAyKOBO-TIEATOTIYHUX TPAIliBHUKIB — 17
JIOKTOPiB HaykK, podecopiB Ta 40 nOLEHTIB, KaHINIA-
TiB HayK. B [HCTUTYTI mpaiioloTh IeB’ATh aKaJIeMiKiB
Ta BiciM wieH-kopecnioHaeHTiB JIAH Ykpainm.

[ligrororiieHi HayKOBO-TIEAArOT1YHUMHE IIpAIliBHH-
KaMu [HCTUTYTY MiIpy4YHUKH Ta HaBYaJIbHI MOCIOHM-
KU MIMPOKO BUKOPUCTOBYIOTHCS HE TUILKU B YHIBEpCH-
TETI, ajie ¥ B IHIIKX 3aKJIajax BUIINOI OCBITH YKpaiHu
JUTSL TIATOTOBKH 3100yBaviB OCBITH 3a CHeEIiabHOC-
Tamu «JlicoBe rocmomapctBo» Ta «CamoBO-TIapKoOBe
TOCTIONAPCTBO», a 3MO0YyTHH TOCBIM IaB 3MOTY CBO€E-
YyacHO 3a0e3MeYnTH OCBITHIM mpolec B yHiBepcheTi
HEOOXIIHOK0 HaBYAIIbHO-METOAMYHOIO JITEPaTypolo,
30KpeMa, y BIPTyanbHOMY Cepe,I[OBI/IHII YHIBEpCUTETY
il yac mepexony Ha JUCTaHIiiHY (HopMy HaBUAHHS
y 3B’SI3Ky 3 KapaHTHHOM, 3ymMoBieHuM COVID-19.

TpuBam cTakyBaHHS BHKJIaJadiB iHCTUTYTy B
OCBITHIX 3aKjaJax Ta HAYKOBUX yCTaHOBax €BpO-
I COPUSUIM 3alPOBAKEHHIO B YHIBEPCHUTETI cyuac-
HUX MIiJAXOMIB Ta METOJUK BUKIAJAHHS JIUCLUILIIH,
a TaKoX JIaJIM 3MOTY BUKOHYBATH CITUTBHI HAyKOBi J0-
CITIJKEHHS LIOJI0 3allpOBaKEHHs 3acaj] HaOIMKEHOTO
IO TIPUPOAM JTICIBHUIITBA Ta BHPIMICHHS IHIINX BaK-
JMBUX JJIs1 JIiCOBOI Tany3i mpobneM. B octanHi poku
HAyKOBIIl 1HCTUTYTY APYKYIOTH HIOpiuHO monay 100

HAyKOBHX CcTareil y (aXoBUX BHJIAHHSX, 3HAYHA Yac-
THHA 3 HUX — 32 KOpJOHOM, Ta Ounbmie 20 craredd y
BUJIAHHSX, IO BKJIIOUEHI B HAyKOMETpUYHI 0a3u
Scopus Ta Web of Science Core Collection. Hayxosi
JOCTIKEHHST TIPOBOJSTHCS TIEPEBAYKHO Ha 3aKiaje-
HUX (Maibke )IBaJIIISITI/I) 6araT0p1qHHx CTaIllOHapHUX
NPOOHKMX IUIONIAX 1 CTalioHapax, sKi JaloTh 3MOTY
NPOCIIAKYBaTH TPOLECH MPUPOAHOTO BiIHOBICHHS 1
(hopMyBaHHSI CTPYKTYPH HAacaPk€Hb T4 BUKOPHUCTOBY-
BaTH JIOCIIJHUIA MaTepian Jyisl MiJrOTOBKU KaH/HJaT-
CBKHX 1 TOKTOPCHKHX IHCEpTAaIliii.

HayxoBo-nienaroriuni npaniBauku [HCTUTYTY Oe€-
PYTh aKTHBHY y4YacThb y PO3pOOJI€HHI Ta MiATrOTOBII
CTaH/apTiB BUILOI OCBiTH, TpoekTiB COY, HopMaTuBHO-
JIOBIJTKOBUX MarepiaiB, CHIIMKIIONE/IN 1 CIOBHUKIB.

CryneHTH IHCTHUTYTYy MAalOThb 3MOTY HPOXOIUTH
HaBYaHHS Yy NPOBIIHUX OCBITHIX 3akiiafax €Bpomu
Ta OpaTW aKTHUBHY Y4acTh y CIUIBHHX, 31 CTyIEHTa-
MU 1HO3EMHHX 3aKJaJliB, JOCHTIPKEHHIX CTPYKTYPH Ta
MPONYKTUBHOCTI HACA/KEHb YKpaiHU.

KonexkrtuB [HCTUTYTY BROCKOHANIOE MPAKTHKY 3a-
JYYSHHsI JUISl YMTAHHS JICKIIM MpOBiTHUX (axiBIliB
IHO3EMHHX OCBITHIX 3aKJIaMliB Ta BUKIAJaHHSI OKpe-
MUX JUCLUUIUIIH 1HO3EMHUMH MOBaMH.

BaxmBuM 3aBIaHHSIM KOJEKTUB [HCTHTYTY BBa-
YKa€ TIOTJTHOJICHHS ITiIXO/iB 3 MiATOTOBKH OararorpaH-
HOI OCOOHMCTOCTI JICIBHMKA, SKHUH 3JaTHUNH KOMILIEK-
CHO aHaNIi3yBaTH Ta BUPINIYBATH NPAKTHHI, COLiaTh-
Hi 1 TEXHOJIOT1YHI aCHIEKTH JIiCOBOT MOJIITHKH JICP>KaBH.

VYyacHukM 300piB BiA3HAYMIM 3HA4YHI Halpaio-
BanHs sk HHI micoBoro i camoBo-mapkoBoro rocmo-
JlapcTBa 30KpeMa, TakK 1 JICOTEXHIYHOIO YHIBEPCH-
TETy 3arajoM IIOJI0 HAayKOBO-OCBITHIX 3M00yTKiB y
MIiJTOTOBIII HOBUX TOKONiIHB (DaxiBIliB JyIs JIiCOBOT
raxy3i B YkpaiHi.

3aranpHi 300pM TNPAaBOMOYHI BUPILIYBaTH Take
BXJIMBE MHUTAHHS SIK OHOBJECHHS 0COOOBOTO CKJIaIy
Axajiemii. bepydn 10 yBaru icHylO4y KBOTY — Ha Ba-
KaHTHI Micls akaJeMiKiB MpeTeHIyBalIu CiM Ipode-
COpiB, JOKTOpIB HayK, wieH-KopecnoHaeHTiB JIAH
VYkpainu, a BakaHTHI MiCIs 4YI€H-KOPECHOHACHTIB —
JIeB’SITh 0C10 — podecopiB, TOLEHTIB, JOKTOPIB 1 KaH-
JTU/IaTIB HayK.

3a pesysibpraraMi TAEMHOTO TOJOCYBaHHS aKajieMi-
kamu JIAH Ykpainu cramu ciM 4ieH-KOPECIOHISHTIB
JliciBanyoi axkanemii: [. M. JJanunux (41€H-KOpeCHoH-
nent HAH Vkpainu, aupexrop IHcTHTYTY €koJio-
rii Kapmar HAH VYkpainu, nokrop 0ioJoTi4yHHX Hayk,
npodecop); A. M. Kexcxkyn (aupexrop JlepskaBHOTO
nignpuemctBa «Hosropon-CiBepchbka JlicoBa HayKOBO-
nociigaa craniisy YkpHJIUITA im. I M. Bucormbko-
ro, JOKTOpP CUIbCHKOIOCIONAPCHKUX HAyK, JOLCHT);
B.C. 3acopcorxuii (pexrop HIITY Vkpaiuu, dien-
kopecnionneHT HAH VYkpainn, TOKTOp €KOHOMIYHHX
Hayk, npodecop); I /. Ieanwox (mupekrop Manun-
ChKOTO (haxOBOTO KOJIEIKY, JOKTOP CLILCHKOTOCIIO-
JMApChKHUX Hayk, mpodecop); 1. M. Kosanenko (pekrop
CyMCBKOTO HaIiOHaJIbHOTO arpapHoro yHiBepcuTe-
Ty, TOKTOp OIOJIOTIYHUX HayK, npocpecop) JIL. M. Ma-
mywiesuy (npodecopka Kadeapu Takcauii jicy Ta ji-
COBOTO MEHEIDKMEHTY HallioHanpHOro yHiBEpCHUTETY
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OiopecypciB 1 TPUPOTOKOPUCTYBAHHS YKpaiHU, TOK-
Top cinmbckkorocnopapcbkux Hayk); C.I1. Pacnonina
(3aBimyBauka yraboparopii JIiCOBOTO TPYHTO3HaBCTBA
YrpHAUITA im. I M. Buconpkoro, crapimii HayKOBUH
CHIBPOOITHUK, JOKTOP CUTLCHKOTOCIIONAPCHKUX HAYK).
Ha BakaHTHI Micis uieHiB-kopecronaeHTis JIAH
VYkpaian 3arambHi 300pu 00Opannd IeB’STHOX YOJO-
Bik. Cepen mHuxX: I. B. Isaniox (momeHT Kadeapu Bin-
TBOPCHHS JIICIB Ta JIICOBUX Meniopauiﬁ HamionanpHO-
r0O YHIBEpCHUTETY 610pecyp01B 1 IPUPOIOKOPUCTYBAHHS
VkpaiHu, KaHAWOAT CiIbCHKOTOCHOAAPCHKHX HAayK);
H M. Kmum (moueHtka kadenpu oONiKy Ta ayauTy
HarmioHanpHOTO JTICOTEXHIYHOTO YHIBEPCUTETY YKpai-
HU, KaHJAUJaT €KOHOMIYHUX HayK); A. U. Kosanvcokuil
(3acayxeHWil TMpaIiBHUK CITBCHKOTO TOCIOJapCTBa
Vkpainu, nposiguuii imxeHep HIIIT «boiikiBuimaay,
KaHJUIaT eKoHOMiuHMX Hayk); H.[I. Jlyyie (mouneHt-
Ka Kadenpu exoyoridyHoi ekoHoMiku Ta Oi3Hecy Ha-
IIOHATBHOTO JTICOTEXHIYHOTO YHIBEPCHUTETY YKpaiHu,
KaHJuaaT ekoHoMmiuHuX Hayk); C. [. Mycienxo (3acTyT-
Huk aupektopa YkpHJUUIT'A, kanaumar ciibchbKoroc-
MOJAPCHKUX HAyK, CTapLIMK AOCHiAHUK); B. B. Ilono-
6uu (IPOpeKTop 3 HaykoBoi poOoTH JIbBIBCHKOTO AEp-
JKQBHOTO YHIBEPCUTETY O€3MEKH >KUTTEMISIIBHOCTI,
IOKTOp TEXHIYHHMX Hayk, mpodecop); M.I. Pymanyes
(3aBimyBad Biqily IICOBIIHOBIEHHS Ta 3aXHCHOTO
micopo3BenenHs YkpHJIUUII'A, kanmupar CiibCcbKoO-
rocriofapcekux Hayk); O.M. Cowencokuii (IOLEHT
kageapu JniciBHUITBa HalioHanbHOTO yHIBEpCUTETY
OlopecypciB 1 HPUPONOKOPUCTYBaHHS YKpaiHU, KaH-
TUAAT CUTBCHKOTOCTIONAPCHKUX Hayk); A. K. Cnipoukin
(3aBimyBau kadempu TEXHOIOTIH Ta AW3aiiHy BUPOOIB
3 nepeBuHU HarlioHampHOTO YHIBEpCHTETY Oiopecyp-
CiB 1 IPUPOIOKOPUCTYBaHHs YKpaiHH, KaHAUIAT TeX-
HIYHHMX HayK, JOICHT).
3aranbpHi 300py BHECTH JesiKi 3MiHU B ckiaja [Ipe-
sunii JIAH Ykpainu. 3okpema, wienom [Ipesunii JIAH
VYkpaian Oyio oOpaHo mupekTopa IHCTUTYTY arpoeko-
Jorii i MpUpoOKOpUCTyBaHHsT HartioHaapHOT arpapHoi
akajgemii Hayk YKpaiHH, JTOKTOpa €KOHOMIYHHMX Hayk,
npodecopa O.1. Ipe6oT. 3a pimeHHsiM 3araibHuX 300-
piB, 1€ JacTh MOXKITUBICTH TiCHIIIE criBmpaitoBatu Jli-
CIBHHMUIN akaznemil 3 MM HAyKOBUM 3aKJIaJIOM Yy BHUDI-
MIEHHI CIUTBHUAX TPOOJIeM 3 OXOPOHH TOBKIJIIA.
3rimao 3i Craryrom JliciBHM4YOI akazemii Hayk
Vkpainu, [Ipesnnenta i unenis Ilpesunii JIAH VYkpa-
iHM TOTpiOHO mepeoOUpaTH KOXKHI T’SITh POKIB a0o0
MPOJIOBKYBATH TXHI MOBHOBAYKCHHS Ha 1ICH K& TEPMiH.
VY nmuckycii 3 IbOTO MUTAHHS B3SJIM y4acTh aKaJeMiKd
C.1. Muknym, 1O.1. Yepresuii, JI. 1. Komiii, B. O. Kpa-
Mapelp, SKi apryMEHTOBAaHO PEKOMEHYBaJH MpPOJIO-
BXUTH noBHOBakeHHs [Ipesunenta ta Ilpesunii JIAH
VKpaiHu Ha HACTYIMHHMU I ATUPIYHUM TepMmiH. 3araib-
Hi 300pH OJTHOTOJIOCHO MIATPUMAIIH 1[0 TPOTIO3UIIiTO.
Axanemik-cexperap JIAH VYkpainu FO.M. Jle6pu-
HIOK O3HaOMHUB 3araibHi 300pW 3 CHUTYaIi€l0 MI0I0
nepiognyHOcTi BHITycKy «HaykoBux mpais JliciBHE-
401 akaaeMii HayK YKpainu». OCHOBHOIO MPOoOIeMoro,
KA 3YMOBIIIOE MEBHY 3aTPUMKY BHIIYCKY HayKOBO-
rO BUAHHS, € BiJICYTHICTh JOCTAaTHBOI KIJILKOCTI Hay-

KOBUX cTareil. Bucrymaroumii 3a3HauMB, 110 BUMOTH
no HanwcaHHsA ctarell B «Haykosi mpami JIAH Vkpai-
HUY MPAKTHUYHO TaKi K BHCOKI, 5K 1 IO CTaTeH, sKi 1o-
JAIOTh B )KypHAJIM, 110 BXOAATH JO HAYKOMETPHYHHX
6a3 Scopus un Web of Sciences. Binbuicts aBTOpiB
HAJIAI0Th TIepeBary caMe BUCOKOPEHTHHIOBUM JKypHa-
nmam. Tomy penxoneris «HaykoBux mnpanb JIAH Ykpa-
THMY TakoX JOKJIAJa€e YMMaJlo 3yCHJIb sl IiABUIIEH-
HSI CBOTO PEUTHHTY, aje 0e3 aKTUBHOI MIATPUMKH Hay-
KOBIIIB AKajieMmii 11e 3aBJaHHS BUPILIUTH JIyKe CKIaJI-
HO. YYacHHKaMH 300piB OyJ0 MPUHHSATO PillIeHHS PO
aKTHBi3alilo poboTH 3 monmaHHs crarei y «Haykosi
mpari JIAH VYkpaiam». Takox Oyiio 3a3Haue€HO PO
HEOOX1/THICTh MOCHUIIaHb aBTOPAaMU CTaTeil Ha HayKo-
Bi crarTi, omyOmikoBaHux B «HaykoBux mpamsix JIAH
VYkpainu», 10 MiABUIIUTE PEUTHHT HAYKOBOTO JKypHa-
JIy cepell CBITOBOI JIICIBHMUOI CIIUILHOTH.

YyacHuk# 300piB TaKOXK MOJSKYBaJINd BHKOHABUO-
My mupekropy JIT «Jlicm Ykpaiam, akamemixy JIAH
VYkpainu [. M. Jlunypy 3a cipusiHHS Ta OIJiaTy BUJIaH-
Hs «loBinnuka JIAH VYkpainu» ta «HaykoBux mpaub
JIAH VYxpainn» (26-uii BUITyCK).

e omnuM nuTaHHsAM 3arajbHUX 300piB Oyio Ha-
TOPO/DKEHHS WIIeHIB AKaJieMii HarpyJHUM 3HAKOM
«Bunaranii BUYeHMIA-TICIBHUK Ykpainm». Llum 3Ha-
KOM MOXYTh OyTH HAropo/DKeHI BHJATHI BITYH3HA-
Hi BYEHI, Ki 3pOOMIIM BarOMHii BHECOK Yy PO3BHTOK i
po30y/IoByY JiCiBHHYOI 200 IHIIKMX CHOPIIHEHUX Talry-
3ell HayKH, € BUPa3HUKaMH 1 HOCISIMH TIepe/IoBO1 Hay-
KOBOI JlyMKH B YKpaiHi Ta 3a 11 MeKaMH 010 BiJTBO-
pEeHHS, TPUMHOKCHHS, paIioHAJBHOI eKCIUTyaTarlii
MPUPOIHUX 0ArarcTB, OXOPOHU Ta 3aXWCTy JOBKIJUIA,
BceOIYHO JonoMararTh AKajemii y 31iiCHeHH 11 3aB-
Jasb 1 QyHKUid, B oTpuMaHHi iHpopManii, HeoOXiaHoT
qutst 1 eheKTHUBHOT AisTTBHOCTI, MPOBOASATH nporaraH-
JIUCTCBKY Ta MPOCBITHULLKY POOOTY MO0 JisIHOCTI
Axanemii sk B YKpalHl TaK 1 3a 1 Mexamu.

3a pexomenmariero Ipesunii JIAH Ykpainu ta ox-
HOTOJIOCHUM PILICHHSAM 3arajbHuX 300piB II0 HAaro-
pony Oyno Bpyueno: Ilpe3unenty JliciBHHuOI akaje-
Mii Hayk Ykpainu, akanemiky JIAH Ykpainu, nokro-
py OioJIOTIYHMX HayK, 3aciy)KEHOMY Jis4YeBi HayKH
1 TexHikd Ykpainu, [louecHoMy JTiCiBHUKOBI YKpai-
uu . T. Kpunuyskomy; akanemiky JliciBHn4oi akame-
Mii HayK VYkpainu, JIPEKTOPY Binoxpemnenoro mif-
po3;uny HanionansHoro yHiBepcuTeTy 610pecyp01B
i IPUPOIOKOPUCTYBAHHS Ykpainu «anpcmca Jico-
Ba JIOCHIJTHA CTaHIis», JOKTOPY €KOHOMIYHHX HayK,
npodecopy A. I. Kapnyxy; akanemiky JliciBHU401 aka-
nemii Hayk YKpaiHM, FOJIOBHOMY HayKOBOMY CHiBpO-
OITHUKY BiAJidy iHBEHTapu3auii JiciB, MOHITOPUHTY,
ceprudikamii Ta JiCOBIOPAIKYBaHHS YKpaiHCHKOTO
HAyKOBO-JIOCJIIJIHOrO 1HCTUTYTY JIICOBOTO TOCIOJap-
cTtBa Ta arpoiicomenioparnii iM. [.M. Bucomskoro,
JIOKTOPY CLITBCHKOTOCTIONAPCHKUX HAyK, Mpodecopy
B.1I. Ilacmepnaxy.

Ha 3aBepmienns 3aranpHux 300piB IIpesuupeHt
JIAH VYkpainn mnoGaxaB axanemiuHiil JiciBHHYIN
CHIILHOTI HOBHX HAayKOBUX 3BEpIICHb Ha JICIBHHYIH
HUBI1 17151 Oyara YKpaiHChKOT JepIKaBH.
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PROBLEMS AND PROSPECTS OF THE
DEVELOPMENT OF FORESTRY IN UKRAINE

(based on the proceedings of the General
Meeting of the Forestry Academy of Sciences
of Ukraine on October 11, 2024)

H. Krynytskyy, lu. Debryniuk, R. Vasylyshyn,
0. Holubchak, V. Lavnyy, V. Meshkova,
S. Myklush, M. Sishchuk

At the regular annual General Meeting of the
Forestry Academy of Sciences of Ukraine in Lviv,
the problems and prospects for the development of
forestry education and forest science in the context
of today’s complex challenges were discussed and
the following main areas of activities of the Academy
were determined:

1. Continuation of fundamental and applied re-
search on problems of forest science, practical fo-
restry, agricultural amelioration, forest exploitation,
woodworking, and forest economics.

2. Organization and holding of scientific-and-prac-
tical conferences, workshops, and conducting round-
table discussions.

3. Intense international activities — exchange of
information, participation in joint scientific research,
acquiring international experience.

4. Implementation of publishing activities.

5. Familiarization with and studying regulatory re-
ference forestry materials.

6. Solving problematic issues related to the forma-
tion of low-density stands and sparse forests, as well
as the expediency of using introduced tree species
with invasive manifestations in the forest sector of
Ukraine.

7. Introduction of principles of close-to-nature fo-
restry into the forest sector of Ukraine.

The work of members of the Forestry Academy of
Sciences of Ukraine in these areas was specified in the
reports of the Heads of the Academy’s Branches.

The Head of the Western Branch, academician
O.1. Holubchak, noted that the scientific research ac-
tivities of the staff of the Ukrainian Research Institute
for Mountain Forestry are focused on four main areas:
a study of the condition and structure of mountain
protective forests and development of measures for
their rational use; improving methods to prevent the
development of erosion processes during logging in
the mountains; development of a system for the pre-
servation and rational use of recreational and health-
improving forests of the Ukrainian Carpathians in the
context of changing the structure of public administra-
tion; a study of the effectiveness of reforestation in the
Carpathian region based on the achievements of tree
breeding and introduction of woody plants.

Vice-Rector for Research of the Ukrainian Na-
tional Forestry University, academician V.V. Lavnyy,
supplemented the report of the Western Branch with
the information about the scientific achievements of
the University employees — members of the Forestry
Academy — in the following areas: development of
theoretical and practical foundations for sustained use
of forest resources based on the principles of close-
to-nature forestry; creation of new wood-based com-
posite materials on the basis of energy-saving and
environmentally friendly technologies for wood pro-
cessing and harvesting; development of scientific and
methodological principles of ecological (“green’) eco-
nomics as the basis for sustainable development of
society and the State; development of ecological and
biological foundations for the conservation and repro-
duction of the gene pool of forest ecosystems.

The Head of the Central Branch, academi-
cian R.D. Vasylyshyn, noted that the activities of
the Branch of the Forestry Academy of Sciences of
Ukraine were aimed at conducting research in the fol-
lowing areas: development of methodological founda-
tions and information support for assessing the eco-
system functions of forests and the impact of the war
on the functioning of forest phytocoenoses; develop-
ment of scientific and methodological principles and
information tools for assessing carbon emissions as a
result of disruptions caused by military actions; for-
mation of scientific and methodological support for
the development of forest resource inventory; practi-
cal foundations of phytodesign eco-transformation of
plantings in megapolis landscapes; development of
scientific and methodological support for risk assess-
ment, prediction and prevention of wildfires.

The Head of the Eastern Branch, academician
V.L. Meshkova, noted that despite the difficult situ-
ation in the eastern region of the State, the scien-
tists continued to actively work on relevant scientific
topics. In particular, the influence of types and
methods of felling on forest mensuration indicators,
the condition, merchantable-and-assortment structure
of forest stands, and the processes of natural regenera-
tion of tree species were investigated. The foundations
of the methodology for assessing fires, forest sustain-
ability and modeling post-pyrogenic forest stand mor-
tality have been developed. Appraisal by points of
harmfulness of 72 species of poplar xylophages was
calculated. The dynamics of xylophages, their ento-
mophages and the condition of pine trees in bark
beetle outbreaks were assessed. The vertical migration
of 137 Cs in soils and the patterns of its accumulation
in plants were studied.

The President of the Forestry Academy of Ukraine,
professor H. T. Krynytskyy, summarized the results of
the scientific activities of the members of the Forestry
Academy for 2024 and wished the academic forestry
community new scientific achievements in the forestry
field for the benefit of the Ukrainian State.
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Bnnus KnimaTN4yHMX 3MiH Ha Beretauilo aepeBHNX POCANH
BoraHiuHoro capgy HJITY YKpainun

H.T. Nyk'anuyk’, J1.T. Batoctok?, H.J1. bntoctok®, H. 3. Kenasbopa*, J1.b. Konapa®

Oxpecneno npobremy KAMamuyHux 3MiH Y J1iCOCMEno8siil 30HI 3axiOno20 peziony Yxpainu. Ananiz ounamixu memne-
pamypu ammocgheproeo nogimpsa ma Kirekocmi onaois y Jlveosi 3 2010 no 2023 pp. 3aceiouus merdeHyio 00 NOCULEeH-
HSL NOCYX, 30ibUeH sl KITbKOCMI | Mpusanocmi cnekomuux nepiodis. Kuimamuuni 3MiHu MOXCYMb GNAUSAMU HA 30HY
PO3NOBCIOOACEHHSA POCTUH | 3MIHY ACPOKAIMAMUYHUX YMO8, W0 MAE CYMMESULL GNIUE HA PICT | PO3GUMOK 0eKopamug-
HUX POCTUH y MicbkoMy cepedosuwyi. Knimamuuni ymosu mepumopii maioms 3HAUHUI 6NIUG HA €KONOIUHUL CIAH POC-
JIUH, BUBHAYAIOMb IXHIO 30aMHICMb A0anmy8amuch 00 3MIiHU KAIMAmy, pocmu i pO36USAMuUch y NeGHOMY Pe2iOH.

Bnpoooeoic 2023 pp. docnidsiceno ocobnusocmi 6naugy KIiMamuyHuX YUHHUKIG HA NOYAMOK I 3a6epuleHHsl 8ecemda-
Yii 0epesnux pocaun, mpusaiicms nepiody secemayii 6 ymosax bomaniunoco cady HJITY Yrpainu. Jlocnioscennsmu
w000 8NIUBY NOCOOHO-KIIMAMUYHUX YUHHUKIE HA 3MIHU (heHopummie eecemayii 0epesHUX poCIUH 6CIAHOBIEHO, WO
pocauHu gherocpyn dygice paHHbLO20 MA PAHHBLO2O NOYAMKY 6e2emayii 6HACTIOOK AHOMAIbHO MENIUX 3UMOBUX MICsi-
yie nouanu eezemayiro 3i 3HayHUM eunepeodiceHusm. Ilopad 3 yum, pizki 3HUICEHHS cepeOHbO00O0BUX meMnepamyp,
uacmi @ecHAHI NPUMOPO3KU CRPUHUHUNU 3AMPUMKY NOUAMKY 6ecemayii Yinoi Husku 6udie 0epesHux pociuH. 3agep-
wenns eecemayii depees i Kywie y 6Cix pernoepynax 6i00ysanocs 3i 3HAUHUM 3ANI3HEHHSM.

3oiticnenutl ananiz mac npakmuuHe 3HAUeHHs Oisl eeKmUsHO20 BUKOPUCMAHNS IHMPOOYKOBAHUX 0ePesHUX BUOI6
6 03eleHen i Y PI3HUX pe2ioHax YKpainu ma cmeopents poCiuHHUX Yepyno6aHs, CMIUKUX 00 3MIH KIIMAMUYHUX YMOS.

Kniwouoei cnoesa: kiimam, ounamixa memnepamyp, nepioo eezemayii; ¢penozpyniu pociuH.
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Beryn (Introduction). IIpobrmema kimiMaTHaHUX
3MiH B YKpaiHi cTaia OfHi€l0 i3 HAHOUIBII aKTyalb-
Hux (Wilson et al., 2021). 3a ocraHHe aecaTupid-
Ysl MIBOCHHI PEriOHH, AKi B IOIEpEeTHE OeCSATHpPiU-
Ysi HAJEXKald JI0 CEPEAHBONOCYIIIMBHX, MEpeHIlTH
y KaTeropilo CHIBHOMOCYIUINBUX, a CJIa003BOJIOXKeE-
HI — y cepenasonocynuuBi (bapabam, [pebentok,
Tarapuyk, 2007; Crenanenko, IlonboBuii, Ikoib-
Huit, 2011). Takox Maiike BABIYI 3pociia TTOBTOPIOBa-
HICTh JHIB 3 MaKCUMAaJbHUMH TeMIIEpaTypaMu BIITKY
(monan 35°C), mo € eKkcTpeMaJbHUM MOTOJHUM SBH-
miem (Shevchenko et al., 2013; Isantora Ta in., 2020;
Climate Change, 2021). [ligButeHns cepeaHBOPITHIX
TeMIeparyp, HEpiBHOMIPHHI PO3MOALT OmMajiB, 30i1b-
IICHHS! KUTBKOCTI €KCTpEeMallbHUX SBHII HECE 3arpo3y
3HUKHEHHSI OKPEMHX BHJIB Y MiCBKOMY CEpPEIOBHIII Ta
MOSIBM HOBUX (30KpeMa iHBa3WBHUX) BUJIIB, 1[0 MOXE
NPU3BECTH 10 HEeTraTMBHUX He3BopoTHUX siBum (Te-
nery3, 2012; Meteorologists are concerned..., 2015).
Tak, Mexi apeanmiB JIeSKAX BHIIB MOXYTb OyTH 3Mi-
HEeHi Yepe3 3MiHU MEX IMPUPOJHUX 30H, a OKpeMi Jie-
PEBHI MPOAYKTHBHI BUAM MOXYTh MOBHICTIO 3HHKHY-
TH, 10 BIUIMHE HA BUJOBUH CKJIAJ i CKOPOYECHHS TIIOL]
JICIB, a TaKOX €(PEKTHBHICTh €KOJIOTIYHOTO (PYHKIIIO-
HyBaHHS JIiICOBUX ekocucTeM (€pemeen, 2003; Kanap-
cbkmii, 2016).

UyTIMBAM 1HIUKATOPOM TaKWX 3MiH € POCIHHHU
ypOaHi30BaHUX TEPUTOPiH, peaKiisi SKUX 3BOAWUTH-
Cs JIO TPhOX THINIB — MIrpallisi, ajlantariisi Ta BUMHU-
pannsi. Lli mpouecu yckiagHeHi 3HAUHO IIBHIIAMH
TEMIaM# 3MiH 30BHIIIHIX YWHHHUKIB, HIX CIPOMOXK-
HICTh BUJIB pociuH pearyBatu Ha HuX (ixyx, 2009).
ToMy omHUM 13 HampsMiB KOMILUIEKCHHX €KOJIOTO-
reorpagigyHuX, O10JIOTIYHHUX JTOCIIJKEHb 3MiHU KJTiMa-
Ty € ()CHOJIOTIUHI CIIOCTEPEIKEHHS 31 BCTAHOBJICHHSIM
UKJIIYHOCTI OIOpUTMIB 1 3aKOHOMIpPHOCTEH Berera-
il y pOCIMHHUX OPTaHi3MiB, aJDKe JMHAMiKa HACTaH-
Hs deHodas, TepMiHU TTOYATKy 1 TPUBAJIOCTI (heHOI0-
TIYHUX IHKIIIB Y POCIIHH MepeOyBatoTh i/ MOCTIHHUM
BIUIMBOM CE30HHMX KiimMaruunux 3MiH (binmuk, [pu-
Hiok, 2010; Polgar, & Primack, 2011).

Jnisi cTBOpEHHsI JIEKOpaTHBHUX HacaJKeHb, CTild-
KHX JI0 HECTIPUATINBUX KIIIMATUIHUX 3MiH, HCOOXiTHE
BCceOIUYHE OIIHIOBAaHHS 3UMOCTIHKOCTi, PUTMIB POCTY
Ta PO3BUTKY, OCOOIMBOCTEH PO3MHOKEHHS POCIHH.
30KkpemMa, 3B’S30K MOKAa3HUKIB OIOpPUTMIB JEPEBHUX
POCIIUH 31 CTYIEHEM iXHbOI 3UMOCTIHKOCTI BHCBITIIC-
Ho y nparix O.M. Komicaiuenko (2004) Ta T. /1. Ko-
BajtpayK (2020). IToniGHI mocmimpkeHHs, a came, — Ka-
neHz[apHi TepMiHH MOYaTKy (beHonorquHx a3, Tpu-
Bajocti a3 i M1>i<cpa3HI/1x nepiomiB, TPOBOMIIUCH JUIst
BUBUCHHS 3aTHOCTI pearyBati Ha 3MiHH YMOB HaBKO-
JHUIIHBOTO CEPEJOBUIIA PiIKICHUX BHIIB B yYMOBax
Binnunpkoi obnacti (Mamranep, Jlynenko, Mikymiy,
2021). Takoxx Ha ocHOBI (pikcarii ¢peHomar y mporie-
Cl BI3yaJIbHOTO CITOCTEpPEKEHHS HAyKOBIISIMH OIliHE-
HO TIPUCTOCOBAHICTh pigKicHUX BUAIB Ha [liBneHHOMY
Cxoni Ykpainu (I'myxoB, Koctupko, I'opnauosa, 1998).

BuBYeHHS CE30HHMX PHUTMIB PO3BUTKY pOC-
JINH TaKOK HEOOXiAHE JUIS OLHIOBAHHSI €CTETHYHHUX

1 CaHITapHO-TITI€HIYHNX BIACTUBOCTEH JepeB 1 KyIIiB
MICBKHX TEpHUTOpiH yrmpomoBk poky (Badeck et al.,
2004; dexkera, 2011; JIyx’ssHayk, 2019).

Jnst iHTpoAyKUil pOCIMH y HOBI Ul HUX KiliMa-
TUYHI YMOBHM HEOOXIJIHO BHUBUUTH IXHIO PEaKIli0 Ha
YUHHUKU 30BHINIHBOTO CEPENOBHINA Ta IMKI CE30H-
HOTO PO3BHTKY, SIKHH BiZoOpakae eBOJIOII0 POCIHH,
€KOJIOTIUHI BJIACTHBOCTI 1 3MIaTHICTh pearyBaTd Ha
3MIHH YMOB HaBKOJIMIIHBOTO cepenoBuina (Mamranep
ta iH., 2021). Ilix yac omiHIOBaHHS aJaNTUBHOL 3/1aT-
HOCTI POCIIMH IIUPOKE 3aCTOCYBAHHS 3HAMIIUIO BHKO-
pHUCTaHHS PE3yJbTaTiB ()EHOJOTTUHUX CHOCTEPEIKEHb,
AKi 3a0e3medyroTh TIHOIIe BWBYEHHS O10JOTIYHHX
0COOTMBOCTEH Ta EKOJIOTIYHUX BIIACTUBOCTEH POCIHH-
HUX OpraHi3MiB. [HTpoaykuiliHy (eHooriro ocobmmn-
BO IIMPOKO BUKOPHCTOBYIOTh Y OOTaHIYHMX cajax, 10
3a0e3redye MIHHUM HayKOBUH Marepiay LIofo CTyIie-
Hi BIJIMOBITHOCTI IHTPOAYIIEHTIB HOBUM YMOBaM cepe-
mosumia (Chmielewski, & Rotzer, 2001; Richardson
et al., 2013).

ApnanTariiss pociauH 10 3MIiHU KJIiMary — Ie Ipo-
1ec, B SIKOMY POCIWHHU 3MIiHIOIOTH CBOI (pi3ioyoriu-
Hi, MOpP(OJIOTiYHI Ta PENPOAYKTHUBHI XapaKTepUCTH-
KH, TIPUCTOCOBYIOTBCS JI0 HOBUX YMOB CEPEOBHIIA,
CIIpHYMHEHUX 3MiHaMu Kiimary (Bertin, 2008). 3ara-
JIOM, aJanTallis POCIUH 10 3MiHH KIIIMaTy € CKJaj-
HUM 1 TUHAMIiYHAM IIPOLIECOM, SIKHH MOXKE MaTH Be-
JMKe 3HA4YeHHs JAJsi 30epekeHHsT Oi0pi3HOMAaHITTA Ta
(yHKIIOHYBaHHSI €KOCHCTEM y HOBHX YMOBaX MiHIIH-
BOTO KiliMary. CamMe TOMY BHCOKOIO aKTyaIbHICTIO BiJi-
3HAYA€THCS MUTAHHS 3/1HCHEHHS TPyHTOBHOTO aHai-
3y 3MiH CE€30HHHUX pUTMIB nepeBHuX BHUIiB (bykmia Ta
iH., 2017).

Mema pobomu mionsTae y BUBYCHH] BIUIMBY KiliMa-
TUYHUX 3MIH Ha TEPMiHU HAcTaHHsS (eHodas Berera-
il IEKOPaTUBHHUX ACPEBHUX POCIHH, IO JACTh 3MOTY
3aIlpPOTOHYBATH JIJIsl IUPIIOTO BIIPOBAHKECHHSI JIePEeB-
H1 BUIH, CTIHKI 0 KIIMaTHYHUX 3MiH.

O00’ekTt Ta MetonMku aociaimkenHs (Objekts
and metods). 06 ’cxmom Odocniddcennsi Oynu Jepes-
Hi pocnuHM Kojekiii boraniunoro caxy HJITY VYkpa-
Tau. JleHaposioriuai 00’ €KTH PO3MIIICHI Y HEHTPab-
Hil Ta MBACHHIA 9acTHHaX M. JIbBOBa: AeHIpapii mo
Byi. O. KobunsHcerkoi, 1; menapomapk mo Byi. [em.
Uynpunku-IIpuponna; po3caguuk mo Byn. 3emiiepod-
Hil1, a Takox apOoopetyM y c. Ctpanu ([epxaBHuii xa-
JIaCTp TEPUTOPIl Ta 00’ €KTIB..., 2021).

IIpeomem Oocnidoicenb — 0COOIMBOCTI BIUIMBY KITi-
MaTUYHUX YMHHUKIB Ha TOYATOK 1 3aBEpIICHHS Bere-
Tamii JepeBHUX POCIWH, HA TPUBAIICTH IEPIOAy Be-
reramii. 3araipHi (PEHOJOTIYHI CHOCTEPEIKEHHS TPO-
BOJIMIIM BIPOTOBK 2014-2023 pp. 3a 111 JIepEBHUMH
BUJIaMH, BHYTPIIIHHOBUIOBHUMHU (POpMaMH 1 KyJIBTH-
BapaMH JIEpEBHUX POCIUH JieHaponapKy boraniuno-
ro canxy HJITY Vkpainu. HomeHknarypy JIaTHHCBKHX
Ha3B JIEPEBHUX BHUAIB TomaHo 3a «JleHmpodmoporo
VYkpainu» (2002).

3a ¢izuko-reorpadiuHIM paiOHyBaHHSIM TEPUTOPIi
00’exktu boraHiuHOrO cajy 3HAaXOOATHCS Y MiBHIYHO-
3axifHii yactuui Illupenpkoro paiiony o6miacti Pos-
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toyus Ta Omiyurg 3axingHoykpaincekoi mposinmii Jlico-
cTernoBoi (hi3uko-reorpadivyHOi 30HU MIBASHHOTO 3a-
xony CximHoeBpomeicbkoi piBHHHHOI KpaiHu. Taxe
reorpadiyHe po3TallyBaHHA CHpHUsUIO  (HOopMyBaH-
HIO y Mexax JIpBIBIIMHU MOMIPHO KOHTHHEHTAJIbHO-
ro KIiMaty 3 M’sIKOI0 3uMoI0 1 Terum sitom (Kiimar
JIsBoBa, 1998). Ilin BrmMBOM KIIMAaTHYHHUX XapakTe-
pHUcTHK BinOyBaeTbcs (popMyBaHHS XapaKTepHOI poc-
nmaHOCTI (JIBBiBChKa 00MacTh. .., 2018). 3rigHo 3 reo-
0O0TaHIYHUM paOHYBAaHHSM, JIEHIPOIOTIUHI 00’ €KTH
Boraniunoro camy po3sramosaHi y Mexax [omoropo-
Boponsupkoro paiiony OykoBux diiciB Ta Lupers-
KOro paifoHy mny0oBuX miciB okpyry Kpemenerpko-
XOTHHCBKUX JyOOBHX 1 JQyOOBO-OyKOBHX IIICIB,
a Takoxk Kam’sitHChKO-By3bKo-BUHHHKIBCHKOTO paiio-
HY TyOOBO-COCHOBUX, NTyOOBHX 1 rpa6030 TTyOOBHUX
micie MasnomoTichkoro OKpYTY COCHOBHX 1 Ay0OOBO-
cocHoBux JiciB (bpanic, Anapienxo, 1977).

[lim wac mpoBemeHHS MOCTIIKEHb BUKOPHUCTAHO
METOIUKY Ha3€MHHX CIIOCTEPEKEHb 32 OKPEMUMH MO-
JENbHUMH POCIMHAMH 3 PEECTPYBaHHSIM KalleHIap-
HUX JaT HactaHHa deHodas (Meromuka Jep:KaBHOTO
BuripoOyBaHHs..., 2003). 3a mouarok Bererarii poc-
JIUH OyJia mpuiiHsATa JlaTa HacTaHHs GeHodazu Halyo-
HABiHHS BererarnBHuX OpyHBOK (T16'); 3a 3aBEpIICH-
HSl BereTauii — HacTaHHs (eHo(a3u OCIHHBOI 3MiHH
3abapeienHs aucTkiB (SJI°). InTepBan Mk numu ¢a-
3aMH — II€ TPUBAJICTH mepioay Beretarii. [lng mopis-
HSUIBHOTO aHaJli3y Ta OLIHIOBAaHHS CE30HHOT ()EHOPUT-
MiKHd BUKOPUCTAHO Marepiajy CTaTUCTUYHOI 0OpoOKH
MOKa3HUKIB (peHo- i mMereocmnocrepexensb. [JuHaMiKy
MMOKa3HHUKIB TEMIIEpaTypu arMoc(epHOTo IMOBITPs
BIPOJIOBK /1001 BCTAHOBIIOBAIIA 3 OOUHCICHHAM Ce-
PEAHBOMICSYHHX KUIBKICHAX TOKa3HUKIB TeMIiepary-
pr TOBITPs Ta OMA/IB 33 JAHUMH apXiBiB METEOCTaH-
uii JIbBiBCHKOTO aepornopry. Jnst omaniB BH3HauaIn
iXHIO cyMapHY J100OBY KUIBKICTb.

OcobmuBocTi (heHOpUTMIKK BereTarlii JepeBHUX
POCTIMH BCTaHOBJIIOBAJHM 3a 3arajbHONPHUHATOI0 Me-
tomukoto (Kenmspopa Tta in., 2013). s anamisy ce-
30HHUX PUTMIB Bererarii BUKOPUCTAHO MO POCIUH
Ha ¢enorpynu (Kenaswopa, 2021):

I'pymu 3a cepenHbOl0 (EHONATOIO TIOYATKY Bere-
tanii: JIPIIB — ayxe paHHBOTO MOYaTKy BereTarlii: 10
11 Gepesnsi; PIIB — pannboro mouatky Bererarii: 11
6epesnsi—20 OGepesns; CIIB — cepemHporo moyarky
Bereranii: 21 Oepesns—31 Oepesns; [IIIB — mi3HbO-
ro mouarky Bereranii: 1 kBitHs— 10 kBiTHs; ATIIB —
Jy’e Mi3HBOTO MOYaTKy BereTarii: micas 10 KBiTHS.

['pynu 3a cepeanboro peHonaToro 3aKiHUCHHs Bere-
tauii: JIP3B — ayxe paHHBOrO 3aBEpIIICHHS BEreTallii:
no 11 »xoBtHsa; P3B — pannporo 3aBepriieHHs Berera-
wii: 11 >xoTHS—20 xoBTHS; C3B — cepennporo 3aBep-
miennst Bereramii: 21 sxoBtHs—31 sxoBtHs; [13B — mi3-
HBOTO 3aBepIIcHHs Bererarii: 1 mmucromama — 10 nwc-
tormana; JII[13B — myke mi3HBOTO 3aBepIlIEeHHS BereTa-
uii: micns 10 nucronana.

I'pynu 3a TpuBamictio mepiony Bereramii: JIKB —
Iy’Ke KOpPOTKOro Tmepiogy Beretamii: g0 171 moOw;
KB — xopotkoro mnepiogy Bereraumii: 171-190 ni0;
CB — cepennnroro mepiomy Bereramii: 191-210 mi0;

TB — tpuBasoro mepiomy Bererarii: 211-230 ni0;
ATB — myxxe TpuBajoro mepiogy BereTamii: MOHaj
230 nib.

[IpoananizoBaHo mepiox BereTawii pOCIHH, SIKHHA
BUPIZHAETHCA cepell IHIMX (eHoIepioiB CBOEI0 3HAY-
HOIO TpHUBaNicTIO. [JIsi CTaTUCTHYHOTO OIpalfoBaH-
HS JOCIIHUX MaTepialliB BUKOPUCTAHO TaKi MOKa3HU-
KH: CepelHe 3HAYCHHS PAIY NaHUX, OCHOBHY IOXHO-
Ky, Koe(iIlieHT Bapiallii, TOKa3HUK TOYHOCTI. Bimomo,
IO Taki BiTHOCHI BEJIMYMHU SIK Koe(ilieHT Bapiarrii
1 TOYHICTB AOCHIAY MiJ Yac poOOTH 3 yuciamu Oe3re-
PEPBHOTO sy BTpadaroTh CBill ceHc. Tomy it mate-
MaTuYHOT OOpPOOKH PSAiB (peHomar 3 METOI0 XapakTe-
PUCTHKH iX PO3CIIOBaHHS 32 pOKaMu OyJI0 BHKOPHCTA-
HO BEJIMYMHU CEPETHHOTO KBAAPATUYHOTO BiIXWUJICHHS
Y1 OCHOBHOI MOMMWJIKH, SIKi BU3HAYAIOTHCSI B aOCOMIOT-
HUX MMOKa3HUKaX — JIHAX (00ax), a OTKe, HE 3aJIexkarh
BiJ| X MicIIs B PsIIly YHCEJ, OYATOK SKUX BU3HAYAIOTh
cy6’extuBHO (Kenazpopa Ta iH., 2013).

PesyabraTtn (Results) Hpnpoz[Hl YMOBH paHOHy
pO3TallyBaHHS TEPUTOPIl NEHAPOIOTIYHUX OO0’ €KTIB
Boraniunoro cany € COpUSTIMBUMHM JUIs BHPOILYBaH-
HSl KOJEKIiHOI (UIOpH €BPOMEHCHKOro, cHOipChKOTO,
CXiJTHO-a31CHKOTO, CEPEI3eMHOMOPCHKOTO 1 MIBHIUHO-
aMEPHUKAHCHKOTO TPUPONHO-KIIMATHYHUX PETi1OHIB.
Ha teputopii nennpomapky bortaniunoro camy Hai-
dyeThCs 2761 xojekuiiiHa ocoOuWHA ziepes 1 KyIIiB,
aKi Hanexath 10 430 BUIOBHX i BHyTplI_HHLOBI/I,Z[OBI/IX
TakcoHiB, 130 poxis, 59 pomuH, TPHOX KIaciB 1 JIBOX
BIJI1ITIB (Bn}och Konsna, 2016)

3riiHO MOJTy JepeB 1 KYIIiB 3a IX CE30HHUMH
puUTMaMH BEreTamii, a came, 3a CepeNHbOl0 (eHoxa-
TOKO TIOYATKy BereTarii HaI/I61J'II>I_Ha KUTBKICTh POCITUH
3HAXOAMTHCS Y TPyIIi Jy’Ke PaHHBOTO MOYaTKy Berera-
uii (43%), panHporo mouarky Bererarii (27%) ta ce-
penaboro novatky ereranii (20%). Pociun mizHbOTO
MOYaTKy BereTailii Ta JyXe Mi3HbOTO MOYaTKy Berera-
il 00:1iKOBaHO 3HAYHO MeHIe — 6 Ta 4% BiANOBiIHO
(Tabm. 1).

VY pocnuH GeHorpynu gyxe paHHbBOTO MOYaTKy Be-
rerauii (npeacraBuuku pofiB Spiraea L., Carpinus L.,
Deutzia Thunb., Lonicera L., Syringa L., Betula L.,
Salix L., Sorbus L., Ulmus L., Cydonia L.,) mogatok
BereTallii BiIOyBa€ThCsl B OCTAaHHIN JeKaji JIIOTOTO —
Ha rmouyarky Oepe3Hs. BimbImicTh i3 HUX — POCIHHU
PaHHBOTO Ta CEPEAHBOTO 3aBEPIICHHS BereTaii, 1o
MPEJICTABIICHI 3UMOCTIHKUMU a0OPUTCHHUMH BUJIaMU
a0o inTpoayreHtramu 3 [liBneHHo-3axiaH0T €Bporny.

Jlo ¢enHorpynmm paHHROTO TIOYATKy BeTreTaiii
YBIHIITH, 30KpeMa, MpeacTaBHUKH pomaiB Acer L.,
Berberis L., Euonimus L., Pyrus L., Weigela L. Ile-
peBaXkHa OUIBIIICTh LUX POCIHMH HAJICKUTH 10 TPYIH
cepefHbOro 3aBeplueHHs Beretamii. Jlo ¢enorpymnu
CEpPEeIHBOTO MMOYaTKy BereTaii yBiIHIUIN MpecTaBHU-
ku pomiB Aesculus L., Magnolia L., Juglans L., Sor-
bus L., sxi myxe paHO abo paHo 3aBEPIIYIOTh Bere—
TaIio. ®erorpymnu Mi3HBOTO Ta AYXKE IM3HHOTO IIO-
YyaTKy BereTamii NpencTaBlieHi B OCHOBHOMY iHTPO-
JIyLIEHTaMH, sIKi 3aBEpUIYIOTh BEreTalilo B OCTaHHIH
JICKal KOBTHsI—Iepunii aekani nucronana (Maclura

20 H. . Jlyk'anuyk, 1. T. bnwociok, H. J1. batociok, H. 3. Keng3bopa, 1. b. Konaga. Bnang knimatuyHux 3miH Ha BereTawilo epeBHUX...
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pomifera (Raf)) Schneid., Hibiscus syriacus L.,
Paulownia tomentosa (Thunb.) Stend., Ptelea trifo-
liata L., Securinega suffruticosa (Pall.) Rehd.).

Cepen ¢eHorpyIi, MpoaHaai30BaHUX 33 CEPEIHBOIO
JIATO0 3aBEPIICHHS BereTailii, HaWYUCENIBHINIOW €
rpyna cepenHboro 3aBepuicHHs Beretamii (34%).
bru3pkuMu 10 Hel 3a KUTBKICTIO € TakoK (eHOTpy-

MU PAaHHBOTO Ta TI3HBOTO 3aBEpIICHHS BeTeTarii, sKi
HaiayoTh 27 Ta 20% moCHiKyBaHUX BUIIB POCIHH
BiNOBiTHO (Tabi. 2). MeHm yncenbHUMH € QEeHOTPY-
I JTy’Ke PaHHBOTO Ta AY)KE Mi3HBOTO 3aBEPIICHHS Be-
reranii — 9 ta 10% BixnoBigHO, Npu4YoMy y GeHOTpY-
My JIy’Ke Mi3HBOTO 3aBEPIIEHHS BereTallii BXOIITh BH-
KITFOYHO POCIIMHH JIy’K€ PAaHHBOTO IOYaTKy BereTarril.

Tabnuya 1. KiabkicHuii po3nogin pocjaun aeHapodiopn Ha ¢eHOrpynu 3a no4aTkoM BereTaiii

Table 1. Quantitative distribution by phenogroups of dendroflora at the beginning of the growing season

Hasga ¢enorpynu pociux

Kanennapuuii

KonuBanns ocHoBHOi  KinbkicTs pociuH,

iHTepBaN (heHOAAT moxuoKH, 110 IIT.

JIPB — ny’xe paHHBOT'O ITOYATKy BereTarii J0 10.03 2-5 47
PB — paHHBOTO ITOYaTKy BererTarii 11.03-20.03 2-5 31
CB — cepeaHpOTo MoYaTKy BereTarii 21.03-31.03 1-5 22
[1B — mi3HROTO TOYATKy BereTariii 1.04-10.04 2-4 7
JIIB — my»e Mmi3HBOTO MOYaTKy BereTarlii micsa 11.04 2-4 4

Pazom 111

Tabnuya 2. KiibKicHUIl po3mofij pocjuH AeHApPodIopu Ha GeHOrpynu 3a 3aBeplLIeHHSIM Bererauii

Table 2. Quantitative distribution by phenogroups of dendroflora at the end of the growing season

Haspa (beHOrpyIH poczH ' Kanennapuuit KonmBanus OCH.OBHO'I' KinmekicTs pociuH,

inTepBas heHomar TOXUOKH, Ai0 IIT.

JIP3B — ny»xe paHHBOTO 3aBEpIICHHS BereTarlii no 11.10 5-24 10
P3B — panHBOTO 3aBepIICHHS BeTeTarlii 11.10-20.10 4-18 30
C3B — cepenHbOro 3aBepIICHHS BereTartil 21.10-31.10 5-18 38
[13B — mi3HBOTO 3aBEpIICHHS BEreTarlil 1.11-10.11 4-19 22
JATI3B — my»xe mi3HbOTO 3aBepUICHHS BereTarii micist 10.11 9-18 11
Pazom 111

3a TPUBAIICTIO MEPiOAy BETeTarii pOCIUHU TTOMi-
neHo Ha 1tk rpyn (Kennspopa Tta iH., 2013). De-
HOTPYNH JIy’Ke KOPOTKOTO Ta KOPOTKOIO IMepiony Be-
retaimii BKIIOYAIOTh 10 OJHOMY BuUny — Aesculus
hippocastanum L. (1KB) Ta Fraxinus pennsylvanica
Marsh. (KB). Maifxe mooBrHA JTOCTIKYBAaHIX POC-
JIMH HaJekKarh 70 (GEHOTPYIH JAy’Ke TPUBAIOTO Mepio-
ny Beretanii (43%). Pemta po3noaineno nmo ¢peHorpy-
1ax CepeIHbOrO 1 TPUBAJIOro mepioay Beretarii (21 ta
34% BinmoBimHO). Y (EHOTPYII CEPEeIHbOI TPUBAIOC-
Ti BereTaiii nmepeBakHy OUTBIIICTh CKIIAAIOTh POCITH-
HU CepeHbOro Movarky Bererauii (Tadi. 3).

TpuBanuii mepiof BereTaiii CHOCTEpEKEHO Mepe-
BA)XHO y JEPEB JyKE€ PaHHbOTO Ta PaHHBOTO MOYAT-
Ky BereTartii. Jlo ¢perOorpynmu ayxe TpUBaJIOl BereTarlii
BXOJISITh POCJIMHU BHKJIIOYHO PAHHBOTO 1 JyXKE paH-
HBOTO TIOYaTKy BereTauii. OTke, MPOCTIIKOBYETHCS
B3a€MO3B’SI30K MK TepMiHAMH TIOYATKy Ta 3aBepIleH-
Hsl BereTailii JCPeBHUX POCIHH, IO Oe3MOCEPEIHBO
BH3HAUYA€ TPUBATICTH MIEPiOAY BETETAITii.

Tabnuya 3. KinbKicHUI po3moaii pocjuH AeHAPO-
(s1opn Ha deHoOrpynu 3a TpUBAJIICTIO BereTauii

Table 3. Quantitative distribution by phenogroups
of dendroflora by duration of vegetation

TpuBamicte  KinbkicTs
Hassa (be.Horpyrm' nepiony pOoCIuH
TPUBAJIOCTI Bererariii Bereranii. mi6 - i
JIKB — nysxe KopoTkoro 0 170 1
nepiony Bererarii a
KB — kopoTkoro nepiony 171-190 1
BereTauii
CB — cepeanboro nepioxy
Bererarii 191-210 23
TB — tpuBanoro nepioxy 211-30 38
BereTaii
JATB — ayxe TpuBajoro norax 231 48
mepiory BereTarii
Pa3zom 111
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CeszonHa (eHOpUTMIKA POCITHH 3aJICKUTH BiJ
MOTOHO-KITIMaTHYHUX YMOB periony. Cepel KoMILIeK-
Cy METEOPOJIOTIYHUX YUHHHKIB JOMIHYIOUHMH € TeM-
neparypa TOBITps Ta KiJbKICTh OMajiB, SKi HaHCYT-

TEBIlIEe BIUIMBAIOTh HAa PICT 1 PO3BUTOK pociuH. [lu-
HaMiKy CepeIHbOMICAYHMX IMOKA3HUKIB TeMIeparypu
TIOBITPSI Ta OMAJiB 3 BHKOPHCTAaHHSIM JaHUX apXiBiB
noronu a7t M. JIbBoBa HaBeseHO Ha puc. 1.

25 140
Si 20 - 120 .
S o
g, EEEDRYNIK

5 BB EREDBIx

I O I IV V VI VI VII IX X Xl XI
e 2010-2019  wmm2023 —€—2010-2019 —e—2023

Puc. 1. /lunamika Temneparypu arMoc(epHOro HOBITPs Ta KUIbKOCTI onaais Bupogosk 2010-2023 pp.

Fig. 1. Dynamics of atmospheric air temperature and amount of precipitation from 2010 to 2023

AHaIT3yI0491 TMHAMIKy OCHOBHUX METE0(aKTOpiB,
MOJKHA KOHCTaTyBaTH, 110 HANXOJOAHIIIMM MicsIeM
y 2023 p. OyB NIOTHH — CEpPETHHOMICSUHA TEMIIEpaTy-
pa armocdepHoro noiTpst cranosuiia 0°C, a HaiTen-
nimumu — auneds (+20°C) i cepnens (+21°C). Mak-
CHUMaJIbHY KIJIBKICTH OIAJliB CIIOCTEPEKEHO B UCPB-
Hi (95 MM) 1 I (120 MM), MiHIMAIIBHY — B TpaB-
Hi (21 mm). Ilix yac mOpiBHSAHHS CePEeAHbOMICSIUHUX
temnepatyp y 2023 p. i3 cepeAHbOMICSIIHUMH TeMITe-
parypamu 3a nepiog 2010-2019 pp. 3ayBakumo, 110
0COONMBICTIO TeMIieparypHoro pexumy y 2023 p.
OyJI aHOMAaJIbHO BHICOKI ITOKa3HUKH CEePeaHBOMICSU-
HUX TEMIIEpaTyp y Ci4Hi Ta JIOTOMY, SIKi Majii J0at-
Hi 3HayeHHs. MaxkcuMasbHI 3HAYE€HHS CEpeAHbONO-
00BOi Temmieparypu B ciuHi csaramu +6 ...+10°C, a B
moTtomy — +4 ...+7°C. 3Ha4HO XOJIOJHIIINMH, TIOPiB-
HSHO 3 TIOTepenHiMu pokamu, Oymu y 2023 p. Bec-
HaHI Micami 1 gepBeHb. CepemHboq000B1 3HAYCHHS
TeMIieparypu B Oepe3Hi Malld CTPUOKOIOIIOHUH Xa-
pakrep, a MiHiMalbHa A000Ba TeMIleparypa d4acTo
omyckanach 110 -3...-7°C. Taky  TEHACHLIIO CIOCTe-
pPEeKEHO 1 B KBITHI 31 3HM)KEHHSIM HIUYHUX TeMmIlepa-
Typ 110 -2°C. Pi3Ki 3HMKEHHS CepeaHbOJ000BUX TEM-
repatyp Oynu B TIepIIiid i ApyTid Aekamax TpaBHS Ta
B TIEPIIIid TTOJIOBUHI YepBHA. Taki KOJIMBaHHS TEeMIIe-
paryp y Mo€IHaHHI 3 MiABUIICHOIO KiJIBKICTIO ONaiB,
SIKi BHUIIAJHM BIPONOBXK Oepe3Hs i KBITHs, MOIJIM BH-
SIBUTH HETaTUBHUH BIUIMB Ha MOYaTOK POCTY JAEpEB-
HUX POCITUH.

[TorogHo-KIiMaTUYHI yYMOBH JPYTOi TIOJIOBHHH
2023 p. xapakTepu3yBaJUCh 3HAYHO BULIUMU 3HAYECH-
HSIMH CEPEAHBbOJO0OBUX TEMIIEpaTyp MOBITPsS MOPIiB-
HSTHO 3 CepelHIMM 3HAYCHHSMH MUHYJINX poKiB. Taka
cTablIBHO Teryia Toroja TpuMalach ax 10 HepIol
JIeKaJIv KOBTHS BKIIFOUHO, TPUYOMY MaKCUMallbHI 3Ha-
YeHHS TeMITepaTypH B 1ei mepioxn csaramu +30...+33°C

B cepmHi Ta +26...+28°C — y BepecHi. B ocinHiii me-
piox BuMana MOpiBHSIHO BENIMKA KUIBKICTh OMAfiB, a B
JUCTONAAI — 3 MOKPHM CHIroM. 3 Apyroi AeKaju Juc-
TOMaJa CEPEIHHOA000BI TEMIIEPATyPH OIYCTHIIUCH JI0
BiJl'€MHUX 3Ha4€Hb, a MiHIMalbHA TeMIepaTypa Csr-
Hyna -9°C.

Takum durHOM, TIoTOAHI yMOoBH y 2023 p. xapak-
TEpU3YBAJIKMCh M’ KOO 3MMOIO 3 TIEPEBAXKHO J0Jar-
HIMH CEpeAHbOJJOOOBUMH 3HAYCHHSMH TEMIIEpaTypH
MOBITPsI Ta PI3KUMH ii KOJNMBAaHHSIMHU y BECHSHHI Tie-
pion, 1 )KapKuUM JITHHO-OCIHHIM TIepPioJIOM 31 3HAYHOIO
KIJIBKICTIO OTafiB.

Kiimarnyni ymoBu Briponosxk 2023 p. cipHrauHIIN
MIEBHI BiAXWJICHHS Y HACTaHHI (a3 BEreTaTHBHOTO PO3-
BUTKY POCJIMH. AHaJIi3 3MiH CE30HHUX PUTMIB JOCTi-
JUKYBaHUX pOCIMH BHIpoaoBxk 2023 pp. y Mexax BH-
JieHnx (heHorpyN TMOoKa3aB, IO Y POCITHH (EeHOrpy-
mu JIPIIB Bereramist posmodanack B OKpEMHX TIpeI-
CTaBHUKIB pony Spiraea L. me B ciuHi Ta Ha moyar-
Ky JoToro (tadin. 4). [lepmmmMu po3nouany BereTauito
B wiil rpymi takox Carpinus betulus L., Schizandra
chinensis (Turch.) Baill.,, Cotoneaster horizonta-
lis Dcne., Deutzia parviflora Bunge, npencraBHUKA
poxiB Lonicera L., Cotoneaster L., Syringa L. ®a3y
HaOyOHSBIHHS OpPYHBOK, SIKa € BIJUTIKOM TMOYaTKy Be-
rerarii, ClocTepeXeHo y OUIBIIOCTI pOCIHH (HEeHOTpY-
i JIPIIB Brponosx sitotoro i 6epesns. Takuii mBua-
KM T0YaTOK BereTalii CHpUYMHEHHH aHOMallbHO
TEIUTUMHU 3UMOBUMU Micssmu. [Ipore Bix’ emMHl HiUHI
TeMIiepaTypu y OepesHi CIPHYUHUIN 3aTPUMKY POC-
TOBHX IPOIIECIB, 1 YaCTHHA POCIUH, TIOPIBHIHO 3 Ce-
PEIHBOIO JIaTOO, PO3IoYasia BEreTallito 31 3HAYHHM
samisHeHHsM. Cepen Hux, Salix caprea L., Sorbus
aucuparia L., Corylus colurna L., Actinidia kolomik-
ta (Rupr.) Maxim., Philadelphus coronarius 'Plena’,
Symphoricarpos albus (L.) Blake (20.03-27.03).
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Tabnuys 4. deHoJIorisI MOYATKY Bereraiii pocjaun y 2023 poiri

Table 4. Phenology of the beginning of vegetation in 2023

JAPIIB PIIB CIIB [111B JIIIB
®deHorpynu - - . _— _—
Jy’Ke paHHIN paHHili cepenHii Mi3HIHA JIy>Ke Ti3HIN
cepenHi 1o 11.03 11.03-20.03 21.03-31.03 01.04-10.04 micist 10.04
®denonaru
2023 p. 19.01-27.03 3.03-10.04 10.03-16.04 19.03-29.04 24.04-8.05

Y pocmua ¢enorpymu PIIB HaOyOHSBIHHS Opy-
HBOK BiJIOYJIOCh 3 HEBEITMKUM BHIICPEIPKEHHSAM Cepejl-
HbOCTAaTUCTHYHUX (eHonar. [lepmumu po3mnouanu Be-
reraiito npeacTaBHUKH pofiB Acer L. ta Berberis L.,
a Takox Philadelphus coronarius L. ta Cerasus
serrulata 'Plena’. Hecnipusitiusi kiiMarudHi yMOBH Oe-
pe3Hs 3 MePIOANIHIMH 3HWKEHHSIMH HITHUX TeMIIepa-
Typ 710 -5 1 -7°C CupWYMHWIN 3HAYHY 3aTPUMKY TI0YaT-
Ky Bererauii OuipInocti pociud uiei ¢penorpynu. Ilo-
PIBHSHO MI3HO po3Mouaiu Bereraito Symphoricarpos
orbiculatus Moench (28.03), Weigela hybrida Jaeg.
(29.03), Rosa roxburghii Tratt. (30.03), Hydrangea
arborescens ‘Sterilis’ (30.03), Koelreuteria paniculata
Laxm. (1.04), Weigela florida (Bge.) A. DC. (10.04).
PanHiit mouatok Bererarlii 1epeBHUX POCIUH 30UIbIIYE
BIPOTIAHICTD 1X MOIIKOIKEHHS TPUMOPO3KaAMH.

VY pocmun ¢denorpynu CIIB HaOyOHsBiHHS Opy-
HBOK [I0YaJiOCh BYACHO, 3a BUHATKOM Platanus
acerifolia Willd. ta Euonymus latifolius (L.) Mill.,
B AKHX Bererailis moyanack gemto panime — 10.03 Ta
19.03 BignosigHo. [IpoTe pocinMHM Takux BUIB, SIK
Robinia pseudoacacia L., Aralia mandshurica Rupr.et
Maxim., Buddleja alternifolia Maxim., npecTaBHUKH
poniB Magnolia L. ta Juglans L. po3noyanu Berera-
IIif0 3 TICBHUM 3aITi3HEHHAM (Ha MOJaTKy KBiTH:). Taka
3aTpUMKa, WMOBiIpHO, Oyia CIpUYMHEHA Pi3KUM 3HH-
JKEHHSIM CEPeHhO000BUX TEMIEpaTyp HAIPHUKIHII
Oepe3Hs Ta OIyCKaHHSAM HIYHUX TeMIiepatyp 1o -5 °C.

VY pocnmun ¢enorpynu II1B Bereraris posmova-
Jach 3 BEJIMKMMH BIIXWJICHHSMH BiJ CEpEAHIX 3Ha-
ueHb. Jlume Tamarix ramosissima Ledeb. ta Swida

sanguinea (L.) Opiz posmodanu BereTariro IIBUI-
e — 25.03 Ta 30.03 BignoinHo. Permira pociun miel
IpyIM BCTYNWIN Y BEreTauito i3 3ami3HeHHsM (Ha 4-19
J1i0), 10 € HACIIJKOM PI3KOr0 3HUKCHHS CEPEIHBbO-
JN00OBUX TEMIIEpaTyp y MEpIIiil qeKali KBIiTHS Ta IpH-
MOPO3KiB 10 -2°C 3 OJHOYACHUM BHITaJIAHHSIM MOKPO-
ro cHiry. Taki KIiMaTHIHI YMOBU CTaJIM TaKOX TPH-
YUHOK 3HAYHOT 3aTPUMKH TIOYATKy BereTarfii BCiX
pociun  ¢enorpynu JAIIIB. Haiiniznimmii moda-
TOK Berertauii crocrepirases y Paulownia tomentosa
(Thunb.) Stend. (28.04) ta Ptelea trifoliata L. (8.05).

TepMinn 3aBepIIeHHs BereTallii JEPEeBHUX POC-
muH y 2023 p. Bim3HAYaNIHCh MMEBHOIO HEOMHOPIIHIC-
TiI0 (Tabmn. 5). Y Bcix (eHOrpynax OUIBLIICTH POCIHH
3aBepIlIniia BEreTalli0 31 3HAUHWUM 3ali3HeHHSM (Ha
38-47 ni0b).

Y ¢enorpyni JIP3B BuacHO 3aBepiunim Berera-
mito (B MeXax CepeAHiX 3HaueHb) TUTbku Lonicera
caerulea L. Ta Lonicera edulis Turcz.et Freyn.,
SIKi JTy’)Ke€ paHO PO3IMOYMHAIOTH BEreTallilo HaBeCHI,
a Aesculus hippocastanum L. — 13 3ami3HEHHSIM JIMIIE
Ha onHy 100y. Bei iHImI pocnunu 1i€i Gpenorpynu 3a-
BEPIIMJIM BETreTAIliio 13 3ali3HeHHsM. 30Kpema, i3 He-
3HAYHUM 3alTli3HCHHSIM 3aBEPINUIN BereTallito Juglans
regia L. ta Caragana arborescens Lam. (7a 8 1 9 mi6
BiNOBiHO), Aesculus carnea Hayne ta Euonymus
latifolius (L.) Mill. — na 17 ni6, Aronia melanocarpa
(Michx.) Elliot — na 18 ni6 misnime. Hydrangea
arborescens 'Sterilis' Ta Exochorda grandiflora
(Hook.) C.K. Schneid. 3aBepmnu Bererarito i3 3a-
TpUMKOTO Ha 28 1 47 mib BiamOBiAHO.

Tabnuys 5. @eHoOTis 3aBepuIeHHsT BereTamii pocauH y 2023 poui
Table 5. Phenology of the end of vegetation in 2023

JP3B P3B C3B I13B JII3B
®denorpynu - . .y T _—
Jy’Ke paHHIN paHHil cepenHii Mi3HIHA Jy>Ke TTi3HIH
cepenHi 1o 11.10 11.10-20.10 21.10-31.10 01.11-10.11 micist 10.11
®denonaru
2023 p. 02.10-27.11 17.10-04.12 25.10-08.12 30.10-27.12 15.11-30.12

Taky * TEHIEHIIIIO CIOCTEPEKEHO 1 Y (eHoTpyIr
P3B. BuacHo 3aBepmmiu Bererarito, TOOTO B Mexax
CEpPeIHhOCTATUCTUYHUX TEPMIHIB, IIMIIC HE3Ha4YHa
KUIBbKICTh BUJIIB JIEPEBHUX POCIHH: Sorbus intermedia
(Ehrh.) Pers., Syringa amurensis Pupr., Deutzia par-
viflora Bunge, Rosa roxburghii Tratt., Syringa josi-
kaea Jacq.f., Schizandra chinensis (Turch.) Baill.
B iHmmx pocnuH mi€i rpynu TepMiHHA 3aBEPIICHHS Be-

reTarii po3TATHYIUCH 13 3ami3HeHHIM 110 45 mi6. Ilpu-
YUHOIO TaKOl 3aTPUMKH TEPMiHIB 3aBEpIIICHHS BereTa-
1ii, KMOBipHO, cTana cTabiIbHO TEIUIa MOToja 3 Tpe-
THOT JICKaJIU KOBTHS 1 JIO CEPEJUHH JIUCTONANa 3 He-
3HAYHOIO KUIBKICTIO Oma/iB. [3 3ami3HEHHSM BiJl TPhOX
mo 11 mi6 3aBepmmiv BETeTaliio OTBIIICTh POCIIHH,
30KpeMa TpeACTaBHUKH poniB Acer L., Magnolia L.,
Fraxinus L., Juglans L. llpoTe neBHa 9acTUHA POCIUH
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3aBepIIMiIa BETETAIlif0 31 3HAYHUM 3alli3HECHHSIM:
Sorbus latifolia (Lam.) Pers. — na 13 n1i6, Carpinus
betulus L. — na 15 ni0, Euonymus verrucosus Scop. —
Ha 17 nmi6. I3 HaWOIMBIIMM 3ami3HEHHSM 3aBEPIIHIIH
Bereranito Pyrus communis L. — Ha 31 no0y, Populus
simonii Carr. — Ha 34 nodwu, Syringa pekinensis Rupr. —
Ha 37 nib ta Euonymus europaeus L. — Ha 45 mi0.

Y denorpyni C3B B Mexax cepeaHix 3Ha-
YeHb 3aBEPIIMJIM BEreTallito Taki BuUiu: Securinega
suffruticosa (Pall.) Rehd., Viburnum opulus L.,
Staphylea pinnata L., Cotoneaster niger (Thunb.)
Fries. [Hmii pocnuHu 1i€i Tpynu 3aBepLIMIN Berera-
IifO 13 3aIi3HEHHSIM BIIPOJOBXK JucTonana, a Cratae-
gus monogyna ‘Rubroplena’ i Laburnum anagyroides
Medic. — 4-ro Ta 8-ro rpyaHs BiAIOBIIHO.

Pocnman denorpynu [13B 3aBepmmmimm BereTariro
me 3 OUIBIIMM [iala30HOM BigxuieHb. PaHimie, HIXK
Cepe/Hl 3HAuCHHS, 3aBepIIWIM Beretalito Paulownia
tomentosa (Thunb.) Stend. (30.10) Ta Liquidambar
styraciflua L. (31.10), B mexxax HOpMmu — Forsythia
viridissima Lindl., Acer pseudoplatanus "Purpureum’,
Berberis vulgaris L., Lonicera xylosteum L. Pemra
POCIMH W€l TPyNH 3aBEpITyBay BEreTallito 3i 3Ha4-
HUM 3alli3HEHHSM BIPOAOBK IHCTONAAa, a OKpeMmi

BUIN — HaBiTh y TpynHi (Weigela florida (Bge.) A.
DC., Weigela hybrida Jaeg., Rosa multiflora (Thunb.).

VY ¢enorpyni JI13B pocnuHu 3aBepuiniiv Berera-
miro B mepion 3 15.11 mo 30.12, a GimpmicTh 3 HUX —
JI0 TPEThOTO TpynHs. HaimisHime 3aBepIiviu Bere-
tauito Ribes alpinum L., Symphoricarpos albus (L.)
Blake ta Symphoricarpos orbiculatus Moench.

OTxe, 3aBepIICHHs Bererailii JepeBHUX POCIWH
y 2023 p. y Bcix ¢eHorpymax BigOyBaioch i3 3ami3-
HEHHSIM 1 BIIPOJOBXK 3HAYHOTO Tiepiomy dacy. Llpomy
cripusiiia cTabiIbHO TEIUla IMOTojfia 3 TPEeThol AeKaan
JKOBTHSI 1 JIO CepPeIMHU JINCTOMAA 13 HE3HAUYHOK Kijlb-
KICTIO OTIa/IiB.

3MilIeHHs] TEPMiHIB MOYaTKy Ta 3aBEpLICHHS Be-
reraiii JAepeBHUX pociauH bBoTaHIYHOro caay BIUIH-
HYJIO 1 Ha TPUBAIICTHh IXHHOTO BETeTyBaHHS (Ta0IMI. 6).
Mo denorpynu [IKB BimHeceHo nwmiie onuH BUI —
Aesculus hippocastanum L. Y 2023 p. TpuBamicTsh
BereTarlii 1boro BUay 30umbmmniack Ha 31 moOy mopis-
HSTHO 13 CEepeHhOCTATUCTUYHUMU JAHUMU.

Oenorpyna KB nmpeacraBinena TakoX —OXHUM
BUIIOM — Fraxinus pennsylvanica Marsh. TpuamicTh
BEreTalliifHOTO MePioy IHOTO JAEPEBHOTO BUIY CTAaHO-
Buia 189 ni0, o € B Mexkax HOPMH.

Tabnuysa 6. Tpusanicts Bererauii pocsiun B 2023 poui, 1id

Table 6. Duration of the growing season of plants in 2023, days

JIKB KB CB TB JATB
®enorpynu
Jly’KE€ KOPOTKa KOpOTKa cepelHs TpuBaua Jly’e TpuBajia
cepenHi no 171 171-190 191-210 211-230 > 230
denonatu
2023 p. 202 189 177-309 202-276 221-318

Pociiunu denorpynu CB 3aBepinmim BereTariro
MEPEBAKHO Y 3BUKIMN TEPiojl 38 BHHATKOM Fraxinus
excelsior L., Securinega suffruticosa (Pall.) Rehd.
i Paulownia tomentosa (Thunb.) Stend., B sikux me-
pioj Bereraitlii IeMI0 CKOPOTUBCS TOPIBHSHO 13 Cepel-
HiMH 3Ha4eHHsMH (Tabn. 7). [IpoTe y yacTHMHM BUIB
CIIOCTEpEKEHO TpUBaAJimIy BereTariro. Haitoibmi Big-
XHUJIEHHS B OiK 3017IbIIEHHS TPUBAJIOCTI BereTartii Bij-
3Ha4ueHo B Fuonymus latifolius (L.) Mill. — 223 no0wu,
Sorbus latifolia (Lam.) Pers. 1 Tamarix ramosissima
Ledeb. — 228 ni6, Populus simonii Carr. — 250 ni0.

VY ¢enorpyni TB cnocrepiraiochk He3HaYHE CKOPO-
YeHHS TPUBAJIOCTI BereTaii y pociud Rosa roxburghii
Tratt. — 202 no6u ta Koelreuteria paniculata Laxm. —
297 ni6 (tabn. §). Maibke y MOJOBHHHM POCIHH IIi€i
TPyl TPUBANICTh IEpioAy Bereramii BiJA3HAYCHO
B MEXax CepeIHiX 3HAYCHb, aje y PEeIITH POCIHH Bij-
3HAYEHO WOro 30iibineHHs. Tak, MaKCHMaJjbHI 3HAYEH-
Hs (Oimbme 250 mi0) cmoctepexxeno y Prunus divari-
cata Ledeb., Laburnum anagyroides Medic., Crataegus
monogyna ‘Rubroplena’, FEuonymus europaeus L.,
Carpinus betulus L., Syringa pekinensis Rupr.

Tabnuysa 7. TpuBagdicTh mepiony Bereraiii y pocjuH cepeaHboi Bereraii

Table 7. Duration of the growing season in plants of medium growing season

Yac HacTaHHS

No ®eHorpynu ®eHorpynu TpusanicTh

; 0 Bun HOYaTKy 3aBepIIEHHS Bereratii, terodas

o BereTanil BereTanil 1o 16! 5T
1 2 3 4 5 6 7
1 Fraxinus excelsior L. [IT1B P3B 177 29.4 23.10
2 Securinega suffruticosa (Pall.) Rehd. ATIIB C3B 184 24.4 25.10
3 Paulownia tomentosa (Thunb.) Stend. JIIIIB I13B 185 28.4 30.10
4 Amorpha fruticosa L. [11B C3B 198 19.4 3.11
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IIpoooearc. mabn. 7
Continuation of Table 7

1 2 3 4 5 6 7
5 Aralia mandshurica Rupr.et Maxim. CIIB P3B 198 10.4 25.10
6  Maclura pomifera (Raf.) Schneid. [I1B C3B 199 17.4 2.11
7 Hibiscus syriacus L. [11B C3B 200 24.4 10.11
8  Juglans regia L. CIIB JIP3B 203 30.3 19.10
9  Magnolia tripetala L. CIIB P3B 204 10.4 31.10
10  Ptelea trifoliata L. JITIIIB I13B 204 8.5 28.11
11 Magnolia soulangeana Soul. CIIB P3B 206 5.4 28.10
12 Juglans mandshurica Maxim. CIIB P3B 207 1.4 25.10
13 Caragana arborescens Lam. CIIB JP3B 209 253 20.10
14 Magnolia kobus DC. CIIB P3B 209 24 28.10
15  Magnolia obovata Thunb. CIIB P3B 209 54 31.10
16  Sorbus intermedia (Ehrh.) Pers. CIIB P3B 210 21.3 17.10
17 Rhus typhina L. CIIB P3B 213 243 23.10
18  Juglans nigra L. CIIB P3B 214 2.4 2.11
19  Aesculus carnea Hayne. CIIB J1P3B 218 24.3 28.10
20 Euonymus latifolius (L.) Mill. CIIB JP3B 223 19.3 28.10
21 Sorbus latifolia (Lam.) Pers. CIIB P3B 228 30.3 13.11
22 Tamarix ramosissima Ledeb. [11B C3B 228 253 8.11
23 Populus simonii Carr. PIIB P3B 250 18.3 23.11
Tabnuys 8. TpuBajicTh nepioay BereTauii y poc/iiH TpUBaJIol Bereramii
Table 8. Duration of the growing season in plants with a long growing season
Ne . ®eHorpynu ®eHorpynu TpHBanigTL qa&:;gé)g}m
. a3Ba BHIY noyarky 3aBEPIICHHS BereTarif,
BereTanii BereTarii nio 6! 5
1 2 3 4 5 6 7
1 Rosa roxburghii Tratt. PIIB P3B 202 30.3 18.10
2 Koelreuteria paniculata Laxm. PIIB P3B 207 1.4 25.10
3 Actinidia chinensis Planch. [I1B I13B 218 14.4 18.11
4 Mespilus germanica L. CIIB C3B 221 28.3 4.11
S Lonicera edulis Turcz.et Freyn. JIPTIB JIP3B 222 22.2 2.10
6  Hydrangea arborescens 'Sterilis' PIIB J1P3B 223 30.3 8.11
7 Acer platanoides L. PIIB P3B 224 133 23.10
8  Liquidambar styraciflua L. PIIB [13B 224 213 31.10
9  Lonicera caerulea L. JPIIB JIP3B 224 20.2 2.10
10 Sorbus aucuparia L. JPIIB P3B 224 20.3 30.10
11 Euonymus alatus (Thunb.) Sieb. PIIB P3B 226 18.3 30.10
12 Aronia melanocarpa (Michx.) Elliot JIPTIB JIP3B 227 16.3 29.10
13 Liriodendron tulipifera L. PIIB P3B 227 10.3 23.10
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Ipooosac. madon. 8
Continuation of Table 8

1 2 3 4 5 6 7
14 Robinia pseudoacacia L. CIIB 113B 228 11.4 25.11
15  Buddleja alternifolia Maxim. CIIB I13B 229 14.4 29.11
16  Syringa amurensis Pupr. JIPIIB P3B 229 23 17.10
17  Acer ginnala Maxim. PIIB P3B 232 33 21.10
18  Weigela florida (Bge.) A. DC. PIIB I13B 236 10.4 2.12
19  Syringa josikaea Jacq.f. JIPIIB P3B 237 23.2 18.10
20 Swida alba (L.) Opiz CIIB C3B 240 223 17.11
21 Swida sanguinea (L.) Opiz [11B I13B 240 30.3 25.11
22 Acer platanoides 'Palmatifidum' PIIB C3B 241 14.3 9.11
23 Actinidia arguta Planch. CIIB I13B 241 233 19.11
24 Euonymus verrucosus Scop. PIIB P3B 242 20.3 17.11
25  Pyrus communis L. PIIB P3B 242 233 20.11
26  Photinia villosa (Thunb.) DC. PIIB I13B 243 223 20.11
27  Rhododendron sichotense Pojark PIIB C3B 244 9.3 8.11
28  Berberis thunbergii 'Atropurpurea’ PIIB C3B 245 8.3 8.11
29  Corylus avellana L. PIIB C3B 245 21.3 21.11
30  Platanus acerifolia Willd. CIIB C3B 245 10.3 10.11
31 Acer saccharinum L. PIIB C3B 247 10.3 12.11
32 Acer tataricum L. PIIB C3B 250 10.3 15.11
33 Prunus divaricata Ledeb. JIPTIB P3B 252 33 10.11
34 Laburnum anagyroides Medic. CIIB C3B 254 29.3 8.12
35 Crataegus monogyna 'Rubroplena’ PIIB C3B 261 18.3 4.12
36  Euonymus europaeus L. JIPTIB P3B 269 10.3 4.12
37 Carpinus betulus L. JIPIIB P3B 276 12.2 15.11
38 Syringa pekinensis Rupr. JIPIIB P3B 276 24.2 27.11

VY 0Oik TTOmOBXKEHHS Tepioxy BereTarlii cmoctepi-  viridissima Lindl. (227 ni6), a HaimoBury (Oiab-
ranmuch BigxwieHHa 1 B ¢enorpym JATB (tabn. 9). me 290 ni6) — y Ribes alpinum L., Rosa multiflora
Haiikopormy Bereramito croctepexxeHo B Actinidia ~ Thunb., Spiraea vanhouttei (Briot) Zab., Spiraea
kolomikta (Rupr.) Maxim. (221 noGa) Ta Forsythia  japonica L.

Tabauys 9. TpuBaJicTh nepiogy BereTauii y poc/inH Ayske TPHUBAJIOL BereTaii

Table 9. Duration of the growing season in plants with a very long growing season

. UYac nacTaHHs
deHorpynu DeHorpynu TpuBanictb ac Hacta

3]'\?';. Ha3ssa Buny To4aTKy 3aBEpIICHHSA BCFC’FaHﬁ, (benogas
Bererarii BereTarii ni6 116! 5T
1 2 3 4 5 6 7
1 Actinidia kolomikta (Rupr.) Maxim. JIPTIB C3B 221 26.3 2.11
2 Forsythia viridissima Lindl. PIIB [13B 227 243 6.11
3 Berberis vulgaris L. PIIB 113B 231 22.3 8.11
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IIpoooearc. maon. 9
Continuation of Table 9

1 2 3 4 5 6 7

4 Lonicera xylosteum L. PIIB I13B 231 243 10.11
5 Staphylea pinnata L. JIPIIB C3B 233 10.3 29.10
6  Viburnum opulus L. JIPTIB C3B 235 7.3 28.10
7 Weigela hybrida Jaeg. PIIB I13B 236 29.3 2.12

8  Deutzia parviflora Bunge JPIIB P3B 242 18.2 18.10
9  Philadelphus coronarius 'Plena’ JIPTIB C3B 242 27.3 24.11
10 Acer pseudoplatanus 'Purpureum'’ PIIB I13B 243 10.3 8.11

11 Berberis thunbergii DC. PIIB C3B 244 8.3 7.11

12 Crataegus monogyna Jacq. JPIIB C3B 244 10.3 9.11

13 Chaenomeles japonica (Thunb.) JPIIB C3B 245 33 3.11

14 Rosa glauca Pourr. JPIIB C3B 245 18.3 18.11
15  Schizandra chinensis (Turch.) Baill. JPIIB P3B 246 16.2 20.10
16 Corylus colurna L. JPIIB C3B 247 20.3 22.11
17 Kerria japonica (L.) DC. JPIIB AI13B 248 12.3 15.11
18  Salix caprea L. JIPTIB I13B 248 20.3 23.11
19 Cotinus coggygria Scop. JPIIB I13B 249 18.3 22.11
20 Viburnum opulus "Roseum’ JPIIB C3B 249 18.3 22.11
21 Kerria japonica 'Pleniflora’ JPIIB AI13B 250 10.3 15.11
22 Weigela praecox (lemoine) Bailey JPIIB C3B 251 12.3 18.11
23 Cotoneaster niger (Thunb.) Fries. JIPTIB C3B 252 21.2 31.10
24 Betula pendula Roth JPIIB C3B 253 43 12.11
25 Rosa rugosa Thunb. JPIIB I13B 253 10.3 18.11
26  Cerasus serrulata 'Plena’ PIIB C3B 255 8.3 18.11
27  Acer platanoides 'Globosum' PIIB I13B 256 8.3 19.11
28 Rosa canina L. JIPTIB C3B 256 18.3 29.11
29  Ulmus glabra Huds. JPIIB C3B 257 73 19.11
30 Philadelphus coronarius L. PIIB C3B 258 7.3 20.11
31  Cydonia oblonga Mill. JIPTIB I13B 260 9.3 24.11
32 Deutzia scabra 'Candidissima’ JIPTIB JI13B 263 12.3 30.11
33 Physocarpus opulifolia (L.) Maxim. JIPTIB C3B 263 2.3 20.11
34 FElaeagnus multiflora Thunb. PIIB C3B 264 10.3 29.11
35  Deutzia scabra 'Plena’ JIPTIB JI13B 266 9.3 30.11
36  Ribes sanguineum Pursh JIPTIB C3B 266 7.3 28.11
37  Philadelphus coronarius 'Aurea’ JPIIB C3B 267 2.3 24.11
38  Syringa vulgaris L. JPIIB C3B 269 43 28.11
39 Cotoneaster horizontalis Dcne. JIPTIB I13B 270 17.2 14.11
40 g’_‘fgg"gﬁgﬁg?ndﬁom (Hook.) JIPTIB JIP3B 274 26.2 27.11
41  Rhodotypus kerrioides Sieb.et Zucc. JPIIB AII3B 275 6.3 6.12
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IIpooosac. madn. 9
Continuation of Table 9

1 2 3 4 5 6 7
42 Symphoricarpos orbiculatus Moench PIIB JI13B 277 28.3 30.12
43 Symphoricarpos albus (L.) Blake JIPIIB JI13B 278 27.3 30.12
44 Salix alba 'Pendula’ JPIIB JI13B 282 24.2 3.12
45  Ribes alpinum L. JPIIB JAI13B 294 28.2 19.12
46  Rosa multiflora Thunb. JPIIB I13B 302 28.2 27.12
47  Spiraea vanhouttei (Briot) Zab. JIPTIB JI13B 304 2.2 3.12
48  Spiraea japonica L. JIPTIB JI13B 318 19.1 3.12
OTxe, TpUBAIICTh BereTalii JepeB 1 KyIliB  Jii YaCTUMH B PETiOHI JOCIIXKCHb, HETaTHBHO BILIMBA-

y 2023 p. Oyna B MeXax HOPMH y OLTBIIOCTI POCIUH
q)eHorpyn KOPOTKOTO Ta CEpeHbOTO Iepiomy Berera-
wii. IIpore criocrepeeHo 3HaYHE 30LTBIICHHS TPHBA-
JOoCTi BereTarii y Oimbmiocti pociuH (GpeHorpym TpH-
BaJIOTO 1 Ay’Ke TPUBAJIOTO MEPiody BereTailii.

HaBenenuii anaiiz mMae mpakTU4HE 3HAYCHHS JUIS
e(eKTHUBHOTO BUKOPUCTAHHS PI3HUX BHIIB JIEPEBHUX
POCTIMH B 03€JICHEHH] MiCHKOTO CEpeIOBHIIA B YMOBAX
3aXiTHOTO PETioHy YKpaiHW 3 ypaxyBaHHSM CTIHKOCTI
JIepeB 1 KyIIiB 0 KIIMAaTHYHUX 3MiH.

HMuckycia (Discussion). Pesymbratn mociimpkeHb
3aCBIIYIIIN, [0 KIIMAaTU4YHI 3MiHU BHSIBISIOTH CYTT€E-
BUH BIUIMB Ha PIiCT 1 PO3BUTOK pocyinH. PanHili moua-
TOK TETUIOTO TEpioly 3yMOBIIOE PAHHE BiJTHOBJICHHS
BEreTallii pOCIWH, IO BHU3HAYA€ PH3UK iX ITOIIKO-
JUKCHHSI IM3HIMHA BECHSHHMH TTpUMoOpo3kamu. Hebes-
MeKa HEraTWBHOTO BIUIMBY OCTAHHIX JOCHTh BHCOKa,
OCKUJIBKM Ha 4Yac iX HacTaHHS (B OCHOBHOMY — Y TpaB-
Hi) POCJIMHY BXXe T0Ope pO3BHHEHI 1 Bpa3J'II/IB1 JI0 HU3b-
KHX Temreparyp. Bereramiiinumii mepiox (i3 cepen-
HBOIO JT0OOBOIO TemrepaTyporo moBiTps 5°C 1 Buie)
MMOYMHAETHCS HA 2-6 MHIB paHimie i 3aKiHYyeThCs Ha
2-6 nHiB mi3Hime. BIpogoBx 0cTaHHBOTO AECSITUPIY-
Ysi TPUBAJIICTh BETeTalifHOrO mepiofy 30iiblIHIach
y cepenaboMy Ha 4-13 nuiB. Taki 3MiHM BKa3yloTh
Ha TepexiJl 10 Pi3K0 KOHTHMHEHTAJIBHOTO THITYy KiliMa-
Ty 31 3HAYHUMH TepernajiaMi TeMIleparyp y 3UMOBO-
miTHIE mepiox. Lli kmimMarWyHi 3MiHM MOXYTH Hera-
THUBHO BIUTMBATH Ha PO3TMOBCIO/DKECHHS POCIHUH, TXHIO
3[aTHICTh aJaNTyBaTHCh Ta PO3BUBATHCH y HEBHOMY
perioni (ImoGanbHi HacHigku IHTpOAYKIii..., 2021).
BaxxmuBo BpaxoByBary, 0 NPOIIEC ajanTailii pociuH
IO 3MIHM KJIIMaTy MOxe OyTH IMMOBUTEHNM, a KITIMaTH-
Hi 3MiHH MOXYTh OyTH JyXe IIBHIKAMH 1 PaiTOBUMHU
(bapabar Ta iH., 2007).

3a pesyabraraMu JOCHTIDKEHb, Y 3aXiIHOMY PErioHi
VYKpaiHu pPOCIMHM 13 KOPOTKMM BereTaliiHuM Iepio-
JIOM TPaKTUYHO BCI 3MMOCTIHKi, TOMY II[0 BOHU BiJ-
HOCHO pPaHO MOYMHAIOTH PICT 1 MIBUIIIIE HOTO 3aBepIIy-
I0Th, XapaKTEPU3YIOUUCh HAUCTIPHATIUBININM THIIOM
CE30HHOTO PO3BUTKY. POCITUHM 13 paHHIM MOYaTKOM Ta
KOPOTKHM MEPioIoM POCTY € HAUCTIHKIIINMH 10 HU3b-
Kux Temmeparyp. [Ipote 3uMOBI BimnrH, siKi € 10BO-

I0Th Ha PUTMH PO3BUTKY pociuH. JlepeBa i Kymii, sKi
Mi3HO TOYMHAKOTH 1 MiI3HO 3aBEPIUIYIOTH BEreTaIlll0, Xa-
PaKTEepHU3YIOTHCS MEHIIIOIO0 3WMOCTIHKICTIO, B OKpeMi
POKH MOXXYTb 00Mep3aTH, TOMY iX IOUITHFHO BBOIUTH
B MiChKE 03€JICHEHHS JyKe 00epexkHO.

Bubip iHTpoAyKOBaHHMX POCIMH AJISi O3€JICHEHHS
3aJIC)KUTh BiJI KJIIMATUYHUX YMOB 1 MICIICBHX OCOOIH-
BoCcTeH. YpaxyBaHHA IMX (aKTOpiB jgoromarae 30e-
perTH BUAOBHMH CKJIam Ta 3a0e3rnedye BUTPUBAIICTH
pPOCIIMH y HOBOMY cepenoBHINi. Tomy Marepiamu ¢e-
HOJIOTIYHHUX CIIOCTEpPEXKEHb, BIJIOMOCTI IIOIO TEPMi-
HIiB 1 TPUBAJOCTI LBITIHHS, 103piBaHHA 1 300py IUIO-
IIiB Ta HACIHHS B OCTaHHI POKU aKTUBHO BUKOPHUCTOBY-
I0Th JUISL IHTPOJYKIIIi Ta akiiMaru3aiii pociuH y 0o-
taniuanx camax (Kemmswopa, 2019). IlpakTuanwnii
JTOCBiT OOTaHIYHUX yCTaHOB MOKA3Y€, M0 B O3EJIEHEH-
Hi MOXXHa BHKOPHCTOBYBATH 3HAYHY KUIBKICTh BHUJIIB
a0OpUTEHHHUX Ta IHTPOAYKOBAHUX JCPEB 1 KYyIIiB 3a-
JISKHO BIJ| SKOJIOTIYHUX BHMOI, MOXKHA Iii0paTu
pOCIHHH, sIKi BI/INOBIAIOTH NMEBHUM yMOBaM cepe-
IOBHUIIA Ta MpUpoaHUM TiporiecaM (Pomb G6oTaHidHIX
cajiB i IEHIPOIAPKiB..., 2013).

BaximBO TakoX ypaxoByBaTH, IIO BETeTallis poc-
JUH 3aJICKUTh HE JIMIIE BiJ IMOTOAHO-KIIMaTHYHHX
YMOB TOTO YH IHILIOTO PErioHy, ayie ¥ Bix reorpadiu-
HOTO TIOXO/KCHHSI BUJIIB, TOOTO 3HAYHOIO MIipOI Mae
CIIAKOBY TIpHpOmy. MexaHi3MHU ajanTarmii pOoCIuH
BKITFOYAFOTh 3MiHY (DEHOJIOTIYHOTO IMKIIY, PO3IIHPEH-
Hs a00 3MiHY IXHBOTO apeaiy, B3aEMOJII0 3 KOHCOP-
TUBHUMHU BHUJaMH, KOMaxaMH{-3alliIIOBa4aMH, MiKpo-
opranizmamu. [lopsiza 3 IHI[I/IBIILyaJ'H)HI/IMI/I 0co0IHMBOC-
TSIMH POCJIHMH, 3HaYHY POJb BiJirparoTh MleOyMOBI/I
CepeloBHUINA: Kpalle INPOrpiBaHHA TPYHTY HABECHI,
mo0pi YMOBH OCBITJIIEHHSI BJITKY, 0ararcTBO TIPYHTY
Ta J00pi yMOBHU 3BOJIOKEHHS TAFOTh 3MOT'Y POCIMHAM
Kpalle aJanTyBaTHCs 10 HOBUX YMOB.

BukopucranHs B 03eleHEHHI PI3HUX EKOJIOTIYHUX
TPyl JEpEeBHHUX POCIMH Mae€ HHU3KY repesar. Kynbru-
BYBAaHHS aIallTOBAaHUX POCIHH JI0 YMOB JOBKUIIS Ja€
3MOTY 3HU3HTH BUTPATH Ha 0OCIyrOByBaHHS Ta YTPH-
MaHHS 3€JICHUX Haca/UKEHb 3aBISKH TOMY, IIO TaKi
POCIMHM HE BHMAraloTh 3HAYHHUX 3YCHJIb JJISI CBOTO
BUPOILYBaHHS, BUSBISIOTH MEHII BUMOTH ILOJO TO-
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JUBY YH TOJATKOBOTO Aorsiay. OCHOBHA ij1es mosnsrae
B TOMY, 100 BHOpaTW POCIHHH, SIKi HaWKpaIie mpu-
CTOCOBaHI JI0 MICIIEBUX KJIIMaTHYHUX YMOB Ta IPYH-
TOBHX 0COOIMBOCTEH. 3arajsioM, BUKOPUCTaHHS 1HTPO-
JQYKOBaHMX POCIIMH B O3€JICHEHHI MOXe OyTH ycCHill-
HUM 33 YMOBH TPOCKTYBaHHSI, HAJIE)KHOTO yIPABIIHHS
1 JOTpUMaHHS PEKOMEHMIAIIN 1HKEHEPiB-CaaiBHUKIB
Ta EKOJIOTIB.

OTxe, BAKOPUCTAHHS Y TIPOLIEC] 03eICHEHHSI Pe3Hc-
TEHTHUX A0 TEMIepaTypHUX 3MiH EKOJIOTIYHHX TPy
POCIIMH CHpPUSTHME CTBOPEHHIO CTIMKHX EKOCHUCTEM,
30epeKEHHIO O10JIOTIYHOTO PI3HOMAHITTS Ta 3abe3re-
YUTh CTIPHUSTINBI YMOBH JUISI JKUATTS Oiotn. BomHowac
JIepEeBHO-YarapHUKOBA POCIIMHHICTH TaKOX Oyme BHUKO-
HYBaTW 3HA4YHY KJIIMaTOPETYNIIOBAIBHY Ta O3I0POBUY
¢ynknii y goskim (Lukianchuk, Tretyak, 2024).

BucuoBku (Conclusions). Ce3onna ¢eHosoriuna
PUTMiKa POCIHH 3JIC)KUTH BiJ] MOTOMHO-KIIMaTHYHHX
YMOB pETiOHY, a Cepel  KOMILIEKCY MCTGOpOHOFi‘-I-
HUX (aKTOpiB JOMIHYIOYNMH € TEMIepaTypa IOBi-
TpsI Ta KUIBKICTh OmajiB. 3a pesynbTaTamu q)eHonorlq—
HHUX CHOCTEPEeKEHb 3a JCPeBAMH 1 KyIlaMH Y KOJEKIIil
Boraniunoro camy HJITY VYkpainu Bmpomosx 2014-
2023 pp. MOXKHA BBa)KaTH, 1110 Maike MOJIOBUHA BUJIIB
HAJICKUTH JI0 PEHOTPYIH Jy)Ke PAHHLOTO TOYaTKy Be-
reramii. HalimeHny KinbpKicTh pociuH y (eHorpymax
BiTHECEHO JI0 Mi3HBOTO Ta AY)XK€ Mi3HBOTO IOYaTKy
BereTarii.

[Moromui ymoBu y 2023 p. xapakTepH3yBaJUCh
M’SIKOFO 3UMOIO 3 MIEPEBAXKHO JOJATHIMH CEpEeIHBOIO-
OOBUMU 3HAYCHHSIMH TEMIICPATYPH MOBITPSI, IO CTAJIO
MPUYUHOI0 HAATO PaHHBOI BereTallii YacTHHU pOC-
JIUH — IIe B CiYHI Ta Ha MoYarKy JitoToro. Pi3ki koiu-
BaHHS CEPEeIHBbOJO0OBUX TEMIIEpaTyp 1 4acTi MpUMO-
PO3KH Y BECHSIHHH Tepiojl CIPUYMHWIN 3aTPUMKY TIO-
YyarKy Bererallii OuTBIIOCTI JepeBHUX BUAIB. JKapkuii
JTHBO-OCIHHIA TepioA 31 3HAYHOIO KIJBKICTIO OTa-
IiB cTaB NPUYMHOIO TOTO, IO 3aBEPLICHHS Berera-
i JIEPEBHHUX POCIHH Y 2023 p. Bl,[[6yBaJ'IOCL 13 3ami3-
HEHHSIM 1 BIPOJOBX TPUBAJIOTO neploz{y qacy. Bce ne
BIUIMHYJIO Ha 30UIbIICHHS] TPUBAIOCTI BereTamii Oiib-
HIOCTI POCIUH 1, IMOBIPHO, 3HU3WIIO IXHIO MOPO30-
CTIMKICTh. BHACIIIOK aHOMaJIbHO TEIUIUX 3UMOBUX
MICSIIIiB, 31 3HAYHUM BHUIIEPEIHKEHHSIM TOYaIl BereTa-
LiI0 POCIMHU (PEeHOrpyN Ay’KE PAHHBOTO Ta PAHHBOTO
novarky Bereramii. Pi3ki 3HMKEHHS cepeaHbon000-
BUX TEMIIEpaTyp 1 4acTi BECHSIHI IPUMOPO3KH CIIPH-
YUHHUJIM 3aTPUMKY T0YaTKy Bereraii OiumbmiocTi ne-
PEBHUX BH/IIB.
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Analysis of the impact of climate change
on the woody plants vegetation
in the Botanical Garden of the
Ukrainian National Forestry University

N. Lukianchuk?, L. Bliusiuk?, N. Bliusiuk?,
N. Kendzora? L. Koliada®

Climatic changes have a significant impact on the
growth and development of ornamental plants in the
urban environment, the climatic conditions of the ter-
ritory have a great impact on the ecological state of
plants and determine their ability to adapt and develop
in a certain region. When assessing the adaptive ca-
pacity of plants, the introduction of phenological ob-
servations has found wide application, providing a
more in-depth study of the biological characteristics
and ecological properties of plant organisms. The
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purpose of our paper was to study the influence of
weather and climate changes on the timing of the phe-
nophase of the growing season of ornamental woody
plants. To analyze climate changes, average monthly
quantitative indicators of air temperature and precipi-
tation were calculated using archive data from the
Lviv airport meteorological station.

The conducted analysis of the dynamics of atmo-
spheric air temperature and the amount of precipita-
tion in Lviv in the period from 2010 to 2023 showed
a tendency towards increased droughts, an increase in
the number and duration of hot periods. The process
of plant metabolism is closely related, first of all, to
the temperature factor, and the weather conditions in
2023 were characterized by a mild winter with pre-
dominantly positive average daily air temperature
values, which caused the growing season of some
plants to begin too early — as early as January and early
February. Sharp fluctuations in average daily tempera-
tures and frequent frosts in the spring period caused a
delay in the beginning of the growing season of most
woody plants. The hot summer-autumn period with a
significant amount of precipitation was the cause of
the fact that the completion of the growing season of
woody plants in 2023 occurred with a delay and with
a significant range. All this caused an increase in the
duration of the growing season for most plants and,
in all likelihood, reduced the frost hardiness of these
plant species.

In general, phenological observations according to
the accepted methods were carried out on 111 trees
and shrubs of the Botanical Garden of the UNFU
during the 2014-2023 period.

In particular, during the 2022-2023 period, the
peculiarities of the influence of climatic factors on
the beginning and the end of the growing season of
woody plants and the duration of the growing sea-
son of woody plants were investigated. Studies have
been conducted of the influence of weather and cli-
matic factors in Lviv region on changes in the pheno-
rhythms of the growing season of tree and shrub spe-
cies. It was found that plants of phenogroups of very
early and early onset of growing season began their
growing season by far early due to abnormally warm
winter months. Sharp drops in average daily tempera-
tures and frequent spring frosts delayed the beginning
of the growing season of other woody plants. The
completion of the growing season of woody plants in
all phenogroups occurred with a significant delay. The
analysis carried out is of practical importance for the
introduction and effective use of introduced species of
woody plants in landscaping to create biogroups that
are resistant to changes in climatic conditions. The
materials of the conducted pheno-observations can be
used for the introduction and acclimatization of plants
in different regions of Ukraine.

Key words: climate; temperature dynamics; grow-
ing season; phenogroups of plants.
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Dendrochronological studies in beech stands
of the Skolivski Beskydy National Nature Park

[.M. Koval', N.V. Maksymenko?, I. M. Shpakivska*

The object of the study is the primary European beech forest in the Skolivski Beskydy National Nature Park. The
subject of the study is the response of the radial increment of Fagus sylvatica L., to climate change. The paper aims to
establish the relationships between the radial increment of beech and climatic factors in order to reveal the sensitivity
of beech stands to climate change.

Standard dendrochronological methods were applied. The response of the radial increment of beech was compared
for two periods: 1974-1996 and 1978-2019. In the second period, the increase in temperature compared to the first
period, occurred at different rates: in autumn — by 14%, in summer — by 9%, in winter — by 29%, during the calendar
year — by 14%. However, against the background of a slight increase in average annual precipitation (by 2%), there
were some changes in the precipitation regime in the second period compared to the first one: the precipitation
increased by 6% in winter, by 11% in spring, and by 2% in autumn. In summer, on the contrary, precipitation
decreased by 3%. Correlations between tree-ring chronologies of Fagus sylvatica L., temperatures, precipitation, and
hydrothermal indicators (Selyaninov, de Martonne, Forest aridity index) showed that a decrease in the precipitation
and an increase in evaporation due to a rise in air temperature in the second period made beech stands more
vulnerable to the moisture regime. This is confirmed by significant correlation coefficients between radial increment
and their increase in the second period. However, European beech has adapted to climate change at this stage. This is
evidenced by tree-ring chronologies of early, late, and one-year-old wood, which did not show a significant decrease
in the trend of the tree radial increment.

Key words: the reaction of the radial increment to climate change; temperature; precipitation; hydrothermal coef-
ficients of de Martonne, Selyaninov, O; and O;.; forest aridity index.
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Introduction. European beech, or common beech
(Fagus sylvatica L.) is dominant in Europe. It grows in
pure and mixed stands with conifers, whose distribu-
tion is limited mainly to the territory of the Alps and
the Carpathians (Walentowski et al., 2017; Adamic
et al., 2023). The main area of beech stands in Ukraine
(40 % of the total area of the region [Omiiiauk, 2008])
is concentrated in the Carpathians at an altitude of
250-1,400 m above sea level. European beech is an
important species to highlight the impact of environ-
mental constraints on European forest ecosystems as
it is sensitive to climate fluctuations. Current climate
change adversely affects its growth vigor due to its
sensitivity to soil moisture deficits (Roibu et al., 2017)
and exposure to prolonged periods of drought (Fotelli
et al.,, 2001). The Skolivski Beskydy National Nature
Park (NNP) was created in 1999 based on the Skoliv
Forest Reserve of national significance, as well as part
of the territory of the Zelemin Landscape Reserve and
the Maidan Landscape Reserve, the Dubynske, Sopit,
and Zhuravlyna protected tracts (/leitneka, Minkina,
[Mpunnaxk, 2006). Primeval forests have been preserved
in the protected zone of the park at absolute heights of
700-1,200 m above sea level. (Kopomns Ta iH., 2022).

From the Industrial Revolution to the present, the
global Earth temperature has increased by 0.8°C.
Mountain regions are characterized by a slightly lower
increase in average annual air temperature: 0.7°C in the
Ukrainian Carpathians (Apmanrarisi 10 3MiHH KIIiMaTy,
2015). Since 1970, global surface temperatures have
increased faster than in any other period (Team, Lee,
& Romero, 2023). The ecological consequences of
climate change manifest themselves differently in in-
dividual regions depending on their geographical lo-
cation, the specifics of climatic and soil conditions,
the biological features of plants, their coenotic rela-
tionships, and the direction of successional processes
(Croiixo, 2011). The rate of climate change may out-
pace the ability of many biological species to adapt to
the transformed conditions of the natural environment,
which may affect their species composition and condi-
tion. Climate change over the past decades has signifi-
cantly impacted the forest vegetation conditions of the
Ukrainian Carpathians, changes in the composition of
woody vegetation have resulted in some shifting of
the boundaries of forest vegetation belts, which has
led to a decrease in the biotic stability of certain tree
species. At the same time, the area occupied by spruce
decreased, while the area under beech and fir forests,
on the contrary, increased (Ilmapuk, Kpunuipkuii,
Heopunrok, 2020). V.I. Komendar (Komennap,
1957), K.A. Malinovsky (ManunoBcekuii, 1980),
and S.M. Stoyko (Croiiko, 2009) believed that the
meandering belts of spruce-beech forests are shifting
upwards. It is necessary to assess the vulnerability of
beech forests to the effects of climate change and their
ability to adapt to such impacts. For studying the prob-
lem of adaptation of beech forests to climate change,
natural forests protected in the network of the nature
reserve fund are the most suitable.

The tree radial increment is a complex indicator
of the condition of trees during their ontogenesis and
allows revealing the reaction of stands to changes in
climatic factors (Cook & Kairiukstis, 1990). The study
of the layers of early, late, and one-year-old beech
wood will be useful for decision-making in the field
of natural resource use and environmental protection
activities, and is also a direct indicator of the state of
stands and their stemwood productivity (IIpuxombko
Ta iH., 2022). Dendroclimatic studies are based on the
fundamental axiom that tree growth is a response to
specific climatic conditions (Schweingruber, 1996).

Many works deal with the study of the radial in-
crement of common beech in the Carpathian forests
(Tpomrok Ta iH., 2013; Roibu et al., 2017; Hlumxka-
HuHelb, Maszena, 2018; Lavnyy, Mazepa, & Shysh-
kanynets, 2020; IIpuxonsko Ta iH., 2022). An increase
in the vulnerability of trees to stress factors can be
expressed in an increase in the significant impact of
temperature and precipitation on the radial increment
of trees (Kosanb, 2023). Studying the dynamics of
the radial increment of beech stands under Climate
Change is important for assessing their condition and
productivity. Changes in temperature and precipitation
(Diaz, Bradley, & Eischeid, 1989) and the speed of
these changes are among the most important factors in
climate change (Gavrilov et al., 2019). Complex ana-
lysis of temperature and precipitation resembles bet-
ter their combined effects on tree growth. Parameters
representing a mathematical coefficient/ratio of the
precipitation (or air humidity values) and temperature
are known as drought indices. Hence, such indices are
important not only as indicators of plant growth but
can also be considered important indicators of climate
change (Arora, 2002).

Objects and methods. The object of the study is
the primary forest of common beech (Fagus sylvati-
ca L.) in the Skolivski Beskydy National Nature Park
(NPP) The subject of the study is the reaction of the
radial increment of common beech to climate change.
The aim of the article is to find the relationships
between the radial increment of beech and climatic
factors to reveal the sensitivity of beech stands to
climate change.

According to physical and geographical zoning, the
park is located within the Verkhnyodnistrovsky and
Skolivskyi Beskydy districts, occupying the northern
macroslopes of the latter with absolute heights rang-
ing from 600 to 1,200 m. The climate of the park is
mild, moderately warm and humid. Winters are with
frequent thaws at temperatures from O to +5 °C. The
duration of the growing season is 180 days. The ave-
rage temperature in January is -4.5— -6 °C, in July it
is +15.6-18.0 °C with a maximum of +30 °C and a
minimum of -31 °C. 800-1,100 mm of precipitation
falls here per year. The average depth of the snow
cover is 39 cm. The soil cover is dominated by brown
mountain forest very gravelly soils. On the territory
of the park, the remains of natural highly productive
and biologically stable stands have been preserved —
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age-old pure beech forests of natural origin, which
largely reflect the diversity of the Beskydy forest
cover (HamionansHuil mpuponHuii napk. .., 2024).

To better understand how the radial increment
of high-altitude beech forest responded to climate
change, we collected 11 cores in the beech stand of
the Skolivski Beskydy NPP at an altitude of 800 m
above sea level (Fig. 1).
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Fig. 1. Site of collection of common beech wood cores
in the “Skolivski Beskydy” NNP

Generally accepted dendrochronological methods
were used (butBunckac, 1974; Cook & Kairiukstis,
1990; Schweingruber, 1996). The tree cores were
packed in paper containers and labeled, that is, the
samples were prepared for transportation to the labo-
ratory. The next step was to measure the earlywood
and latewood layers of the trees using HENSON
equipment. Dating was carried out to establish the
calendar date of the formation of each annual ring.
Standardization, i.e. elimination of the age (biolo-
gical trend) was calculated using a three-year sliding
scale (burBunckac, 1974). Pointer years were se-
lected and the difference between temperatures and
precipitation was analyzed for the periods of 1974-
1996 and 1997-2019. A pointer year is considered
to be a year in which the radial increment of trees is
40 % less for most of the sampled trees than in the
previous four years (Jetschke, Maaten, & Maaten-
Theunissen, 2019).

Then a correlation analysis (ATpamenToBa, YTEB-
coka, 2007) was conducted between the indices of
early, late, and one-year-old wood and climatic fac-

tors (temperature, precipitation, and hydrothermal
coefficients) for the same periods from June of the
previous year to August of the current year.

A well-known aridity parameter is the De Martonne
aridity index (DM). This index can be calculated for
different time scales such as months, seasons, and
years. The DM index is used worldwide to determine
the dry/humid climate conditions of a region or
regions (Baltas, 2007; Croitoru et al., 2013; Gavrilov
et al.,, 2019). The annual and monthly values of the
aridity index DM, [aDM and ImDM, can be calculated
by equations 1 and 2, respectively:

Pa

tapM = 2%+ ¢ )
ImbpM =" 4 ¢ ?)
n Tm

where Pa and Pm are the annual and monthly
precipitation, 7a and 7m are the average yearly and
monthly air temperatures, and C'=10°C is the De
Martonne constant.

De Martonne’s classification of climate dryness
is given in Table 1 with 7 types of climate dryness.
Humidity increases with increasing values /aDM and
ImDM, Using formulas 1 and 2, the de Martonne
index series were created for the calendar year and the
April-September period.

Table 1. Classification of de Martonne
aridity index

Types of Climate laDM value
Arid laDM < 10
Semi-arid 10 < laDM < 20
Mediterranean 20 <IlaDM < 24

Semi-humid 24 < laDM < 28

Humid 28 <JlaDM < 35

Very humid 35<IaDM < 55

Extremely humid laDM > 55

Forestry Aridity Index (FAI) is defined as (Fiihrer
et al., 2011):

FAI = Cg x TVH-VHI/ (PV-VH + PVII-VII])’ (3)

where Ty vy i1s the average temperature in July
and August in °C, Py.yy is the sum of precipitation
from May to July and Pyyyr is the precipitation
for July—August, in mm and Cg is 100 mm/°C is a
constant. By introducing a constant Cg with dimension
(Alley, 1984), FAI lost its dimension and became a
“true” index, 1.e., a dimensionless number. FAI can be
a perfect tool to represent climatic conditions during
annual forest growth, which is especially important for
those involved in forestry and agriculture (Gavrilov
et al., 2019).
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In contrast to the De Martonne aridity index,
humidity increases with decreasing FAI value and vice
versa.

Table 2. Meteorological features of forest
climatic categories (Fiihrer, Horvath, Jagodics,
Machon, & Szabados, 2011)

Values FAI Forest climatic categories

FAI < 4.75 Beech climate

475 < FAI < 6.00 Hornbeam-oak climate

6.00 < FAI <7.25 The sessile oak/Turkey oak climate

FAI > 7.25 Forest-steppe climate

Using equation (3), we supplemented the database
with FAI time series for the Lviv weather station.

The G.T. Selyaninov Hydrothermal Index (HTI)
is the sum of precipitation during the period when
the average daily air temperature is above +10°C
divided by the sum of active temperatures during the
same period when the temperature exceeded +10°C,
reduced by a factor of 10. It is calculated according to
the formula:

HTI=R/0.12T, 4)

where R is the amount of precipitation during the
period with a temperature above 10°C;

> T> 10°C — the sum of active temperatures above
10°C.

This indicator has an advantage over others and
characterizes the profitable part of the water balance
(precipitation) and the wunproductive moisture
consumption (evaporation from the soil surface, and
vegetation). HTI is a reliable indicator of humidity
in areas characterized by a uniform type of annual

precipitation. In addition, it is objective and works in a
fairly wide range of combinations of temperature and
precipitation (Cupunenko, badiu, Kupudoxk, 2004).

To characterize environmental conditions, we
also used complex climatic indicator — the ratio of
air temperature and precipitation for the hydrological
year, which begins in October of the previous year and
ends in September of the current year (butBuHcKkac,
1974):

0,=t100/V,, (%)

where O, is the hydrothermal coefficient; ¢, is the
temperature for a hydrological year (°C), V, is the
amount of precipitation (mm) for the same period.

As a norm (WMO Guidelines on the Calculation
of Climate Normals, 2017) we took the average width
of early, late, and one-year-old wood and the average
temperature and sum precipitation for 1960-2019.

Results. When comparing temperatures and
precipitation for the periods 1974-1996 and 1997-
2019, it was found that in the second period compared
to the first one, the average annual temperature
increased almost by 1.2 °C (14.4 %), in autumn — by
1.06°C (14.3 %), and in summer — by 1.7 (9.4 %).
Temperatures rose most noticeably in winter and
spring — by 0.7 °C (29 %) and 1.25 °C (14.3 %),
respectively. In the second period, precipitation
increased by 11.7 mm, i.e. by 1.5 %. These changes
according to the seasons of the year proved to be
uneven. In the 1997-2019 period, compared to
the 1974-1996 period, the amount of precipitation
increased in winter by 9.3 mm (6.4 %), in spring by
21.7 mm (11.3 %), and in autumn by 4.1 mm (2.4 %).
In summer, on the contrary, precipitation decreased by
8.7 mm (3.2 %) during this period (Fig. 2).

The pointer years of minimum (1964, 1972, 1977,
1982, 1990, 1998, 2008, 2014, 2018) and maximum
tree increment (1973, 1976, 1989, 1999, 2009) were
identified (Fig. 3).
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Fig. 2. Climatogram according to the data of the Lviv weather station
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Fig. 3. Dynamics of late width indices, early width indices and tree ring width indices

Pointer years of minimal growth are characterized
by high temperatures during the growing season
(the temperature deviation from the norm during
April — August was 14-15 %) and abnormally warm
or extremely cold winters (the average temperature
deviation for the period from December of the previous
year to February of the current year was from 40 up
to 107%). Precipitation limited the radial increment
of beech to a lesser extent. However, in 1986 growth
depression was caused by a lack of precipitation
during the growing season and in winter when it
affects moisture accumulation in the soil (36 mm,
or 35 % below normal). In the years of maximum
tree growth, an optimal heat/humidity ratio was
evaluated.

Pointer years of minimal growth are characterized
by high temperatures during the growing season
(the temperature deviation from the norm during
April-August was 14-15 %) and abnormally warm
or extremely cold winters (the average temperature
deviation for the period from December of the previous
year to February of the current year was from 40 up to
107 %). Precipitation limited the radial increment of
beech to a lesser extent, but in 1986, growth depression
was caused by a lack of the precipitation during the
growing season and in winter, when precipitation
affects moisture accumulation in the soil (the deviation
from the norm was 36 mm, which was 35%). The
years of maximum tree growth were characterized by
an optimal ratio of heat and humidity.

In the 1974-1996 period, the temperatures of
the previous year and the April temperatures of
the current year mainly had a positive effect on the
radial increment of the European beech, in the 1997-
2019 period, this effect either weakened or became
negative. In the first period, the temperatures of May-

August were mainly detrimental to growth, except for
July temperatures, but in the second period, this effect
became mostly positive. The negative impact of the
temperatures of the cold period (from November of the
previous year to March of the current year) somewhat
weakened in the second period. For the first period,
a significant positive influence of temperatures in
August of the previous year (R=0.45%0.20, to,s=2.31)
and April of the current year (R=0.43+0,20 t,,5=2.18)
was observed only for early wood (Fig. 4).

Correlation analysis between indices of radial
increment and precipitation shows that in the periods
of 1974-1996 and 1997-2019, precipitation in June-
August of the previous year had a positive effect on
the radial increment of beech. In the first period, a
significant positive impact of July precipitation on
latewood was found (R=0.47£0.22, #,,5=2.50), in
the second period, a significant positive effect of
precipitation in the previous year on latewood was
also found but this influence moved a month earlier —
to June (R=0.42+0.18, ¢,55=2.22). The impact of
precipitation from November of the previous year
to March of the current year slightly weakened in
the second period. Both periods are characterized
by a negative effect of precipitation on growth in
the summer months. A significant negative impact
of August precipitation on annual wood in the first
period was confirmed (R =-0.49+0.23, ¢,s=-2.62). In
the second period, precipitation began to limit growth
a month earlier — significant negative correlations
between July precipitation and late and early wood
were calculated (R=0.53£0.17, 1#,,=-2.99 and
R=0.42+0.17, t,55=-2.21) (Fig. 5).

Correlation analysis was carried out between indi-
ces of early, late, and one-year-old wood, and G.T. Se-
lyaninov HTI in the 1974-1996 period was 1.8, and in
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the 1997-2019 period it decreased to 1.6. Correlations
between indices of radial increment and HTI showed
that a decrease in precipitation and an increase in
evaporation in the second period led to the fact that
beech stands became more vulnerable to the moisture
regime, as evidenced by significant negative correla-
tions between late and one-year-old wood indices in
the second period. For the calendar year, no significant
relationships were found between the de Martonne
index and the early, late, and one-year-old wood in-
dices. However, for the period 1997-2019, negative
average relationships were calculated for late and early
wood. The forest aridity index showed an increase in
the vulnerability of beech forests to the ratio of tem-
perature and moisture in the second period (Table 3).

Hydrothermal indices O, and O; according to Bit-
vinskas (butBunckac, 1974) showed insignificant cor-
relations between the tree ring index series and these
indices for both periods. Correlation analysis between
indices of late, early, and annual wood showed that
the research area belongs to the forest climate cate-
gory — beech climate (see Table 2). In the second
period, positive average relationships were found
between the indexes of late and one-year-old wood, on
the one hand, and the index of forest aridity, on the
other hand.

Table 3. Correlation coefficients between
indices of tree rings, early and late wood,
and hydrothermal coefficients

Types Hydrothermal coefficients
of wood G.T. Selyaninov HTI
1974-1996 1997-2019
Latewood -0.33 -0.42*
Earlywood -0.25 0.00
Tree ring -0.41 -0.35
-0.45*
Hydrothermal coefficient of
de Martonne for April-September
Latewood -0.33 -0.43*
Earlywood -0.27 -0.37
Tree ring -0.42* -0.46*
Forestry Aridity Index
Latewood 0.21 0,62*
Eearlywood 0.13 0.29
Tree ring 0.22 0.47*

Note: * — significance at the 0.05 level

a) 1974-1996

Correlation coefficients

vI*  VII*
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i Ix* o X* o XI*

O Eearlywood indices
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b) 1997-2019

Correlation coefficients

Latewood indices

VII* IX*  X* o XT*

HEearlywood indices

XIT* I 11 I v \'% VI VII VI
Months
O Tree ring indices

Fig. 4. Correlation coefficients between indices of early, late and one-year-old beech wood and temperatures
for the periods of 1974-1996 and 1997-2019. Note: * — months of the previous year.
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Fig. 5. Correlation analysis between indices of early, late and one-year-old beech wood and precipitation
for the periods of 1974-1996 and 1997-2019. Note: * — months of the previous year.

Discussion. In pure middle-aged beech stands
of the Ukrainian Carpathians, which grow in opti-
mal conditions for beech, for the period 1992-2013,
high correlations of the radial increment of trees with
a complex of climatic indicators during the growing
season (precipitation, temperature and air humid-
ity, and moisture deficit) were found. In middle-aged
beech stands, the radial increment is most significantly
affected by air humidity and temperature, while mois-
ture deficit and precipitation are insignificant ([wm-
KaHWHEb, Mazena, 2018).

Our research established for the 1974-1996 period
a significant positive effect of temperatures in August
of the previous year and April of the current year on
the formation of layers of early wood. No significant
correlation coefficients between temperatures and
growth indices were found for the 1997-2019 period.
In the first period, a significant positive effect of July
precipitation on latewood was found, in the second
period, June temperatures of the previous year signifi-
cantly affected correlation coefficients for latewood.
A significant negative impact of August precipitation
on one-year-old wood in the first period of August was
confirmed. In the second period, precipitation began
to limit growth a month earlier compared to the first
period — in July.

Use of hydrothermal coefficients for dendrocli-
matic analysis showed that the sensitivity of late and
one-year-old wood increased in the 1987-2019 period
compared to the 1974-1986 period, as evidenced by
significant correlation coefficients for late and one-
year-old wood in the second period. It is important
to consider the effect of changes in the ratio of heat
and moisture on tree growth. In the second period, the
increase in temperature compared to the first period
occurred at a different rate: in autumn — by 14 %, in
summer — by 9 %, in winter by 29 %, during the ca-
lendar year — by 14 %. At the same time, against the
background of a slight increase in the average annual
precipitation (by 1.5 %), there were some changes in
the precipitation regime (the amount of the precipita-
tion increased in winter by 6 %, in spring months by
11 %, in autumn by 2 %. However, in summer, on the
contrary — precipitation decreased by 3 %.

Dendroclimatic studies of common beech in
Romania found that the radial increment of trees was
mainly limited by summer temperatures, the amount
of precipitation in April-May, and droughts in April -
June (Roibu et al., 2017).

An international group of researchers from
Slovenia, the Czech Republic, and Romania found that
in the Carpathians beech has better radial increment
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with more precipitation in July and slower growth
with higher average and maximum temperatures in
June of the current year. Beech also shows a negative
correlation between radial increment and temperature
in summer. Despite the diversity of beech populations,
the future survival of beech and other temperate tree
species is uncertain because the rate, uniformity and
intensity of climate change vary from place to place.
Beech populations at the border of the species' range
have great adaptive potential, and their stability
contributes to the stability of forests. Above-average
rainfall in June and July had a positive impact on
annual rings (Adamic et al., 2023).

A study of old-growth European beech forests in
Italy found that the drought of the previous summer
was the main factor limiting their growth (Piovesan
et al., 2005). Our studies showed that in the years
1974-1996, temperatures and precipitation from June-
October of the previous year mainly had a positive ef-
fect on radial increment of trees, but in the following
years 1997-2019, not only the positive influence of
temperatures on growth decreased, but also the depen-
dence of growth on summer precipitation increased.
In northern Serbia, it was found that significant posi-
tive temperature trends were not sufficient to cause
any trends in annual ring width indices of common
oak (Quercus robur) trees. The response of the annual
wood indices of Scots oak changed only in response
to the precipitation trend, which remained constant
during the study period, and not in response to the
temperature trend. That is, it turned out that climate
change in response to the increase in temperature did
not significantly affect forest vegetation in the study
areas (Gavrilov et al., 2019).

The effects of drought on the radial increment
of beech have been reported in various regions of
Europe, However, the studies have not confirmed any
significant response of European beech to climatic
variations in the Carpathian region, which has shown
high plasticity (Dittmar, Zech, & Elling, 2003).

Based on an extensive network of European
dendrochronological series of beech, it was possible to
build an ecological-geographical model of ring width
variability in Italy (Piovesan et al., 2005). Dendroeco-
logical studies reveal the importance of tree-ring net-
works in defining bioclimatic zones and forest types
(Dittmar, Zech, & Elling, 2003; Piovesan et al., 2005).

F. sylvatica appears to require increased tempera-
ture to be compensated by a significant increase in
summer precipitation to maintain viability. Our results
(2017) are consisted with those of Mette et al. (2013)
who concluded that F. sylvatica growth is not current-
ly critically limited by drought in this region.

Conclusions. 1. In the 1997-2019 period, the
increase in temperature, compared to the 1974-1996
period, occurred at different rates: in autumn — by
14 %, in summer — by 9 %, in winter by 29 %, during
the calendar year — by 14 %. At the same time, against
the background of a slight increase in average annual
precipitation (by 1.5 %), there were some changes in

the precipitation regime (the amount of precipitation
increased in winter — by 6 %, in spring months — by
11 %, in autumn — by 2 %. But in summer, on the
contrary — there was a decrease in precipitation by 3 %.
2. Correlations between tree-ring chronologies of
Fagus sylvatica L., temperatures, precipitation, and
hydrothermal indices (G.T. Selyaninov HTI, de Mar-
tonne, forest aridity index) showed that the decrease
in the precipitation and increase in evaporation due
to air temperature in the second period led to the fact
that the beech stands became more vulnerable to the
moisture regime. However, European beech was able
to adapt to climate change at this stage. This is evi-
denced by tree-ring chronologies of early, late and
one-year-old wood, which did not show a significant
decrease in the trend of the tree radial increment.
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HOBJICHHI B3a€MO3B’SI3KIiB MK palialbHUM TPUPOC-
TOM OyKa Ta KJIIMaTHIHUMH YUHHAKAMH, 00 BUSABUTH
YYTIIMBICTh OYKOBHX JIEPEBOCTAHIB JI0 3MiHH KIIiMaTy.

3acTOCOBAaHO CTAaHAAPTHI JEHIPOXPOHOJIOTIYHI Me-
toauku. [lin yac 3midCHEHHS JEHAPOKIIMATUYHOTO
aHaJi3y BUKOPUCTAHO MICSYHI CyMH OMaJIiB, CEPETHBO-
MICSTYHI TeMIepaTypH i TiApoTepMidHi KoedillieHTH 11e
Mapronne, CenssanaoBa, O, Ta O;, IHIEKC apHUIHOC-
Ti JTiciB. 3MICHEHO MOPIBHSAHHS peakilii pagialbHOTO
npupocTy OyKa 3BHYAHOTO Ui JBOX mepioniB: 1974-
1986 ta 1987-2019 pp. Y apyromy nepioji 301IbIICH-
HSl TEeMIIEpaTypHu, MOPIBHAHO 3 MEpUIMM, BifOyBayo-
cs 3 PI3HOIO0 MIBHJKICTIO 32 CE30HAMHU: BOCEHHM — Ha
14%, BniTKy — Ha 9%, B3UMKY — Ha 29%, ynpoIooBx
KaJeHAapHoro poky — Ha 14%. [lopsa 3 uuMm, Ha T
HE3HAYHOTO 301IbIICHHSI CEPEAHBOPIYHMX OmNaliB (Ha
2%) BinOynucs AesKi 3MiHU B PEKUMI ONaJliB y APYTo-
My IepioJii y MOPIBHSIHHI 3 MEPIINM: KUIbKICTh OMaJliB
30UTBIIMIacs B3UMKY Ha 6%, HaBecHI — Ha 11%, Boce-
HHU — Ha 2%. BiiTky HaBnaku — BigOynocs 3MEHILCHHS
KIIIBKOCTI onazniB Ha 3%.

Bussneno penepHi poku MiHiMaimbHOTO (1964,
1972, 1977, 1982, 1990, 1998, 2008, 2014, 2018 pp.)
Ta MaKCHMaJabHOTO TmpHupocty naepeB (1973, 1976,
1989, 1999, 2009 pp.). PemepHi pokn MiHIMAIEHOTO
HIPUPOCTY XapaKTEPU3YIOTHCSI BUCOKUMH TeMIIEpaTy-
pamM# YIpoIOBK BEereTalliitHoro nepiony (BiIXWICHHS
TEMIIEpaTyp BiJl HOPMHU YIIPOIOBXK KBITHS-CEPITHS CTa-
HOBWIO 14-15%), Ta aHOMaJILHO TEIUIMMH, a00 HaJ-
3BUYAHO XOJIOJHUMHU 3UMaMH (BIIXHJICHHS cepel-

HIX TeMIleparyp 3a Mepioj] 3 TPyIHS MOMEPEeTHBOTO 10
JIOTHH TIOTOYHOTO POKy ckiamano Big 40 mo 107%).
Onagy MEHIIOI MiIpOl0 OOMEXKYBalIM paiialbHUN
npupict Oyka, ane y 1986 p. nemnpecito npupocty BH-
KJIMKaB e(iuUT OmnajiB yIpOAOBK BEreTamiiHoro me-
piofy Ta B3UMKY, KOJIM OMaJy BILTMBAIOTH HA BOJOTO-
HAarpoOMa/DKEHHS B TIPYHTI (BIOXWJICHHA BiJ HOPMHU
craHoBmwin 36 MM, mo ckiano 35%). Poku makcn-
MaJIbHOTO MPUPOCTY JEPEB XapaKTEPHU3yBalUCs ONTH-
MaJIbHUM CITiBBiAHOIICHHSM TeIjia Ta BOJIOTH.

KopernsitiiiHi  3B’SI3KM MK JI€PEBHO-KIIBIIEBUMU
xpoHonorisimu  Fagus sylvatica L., temneparypamu,
OTIaIaMH Ta TIAPOTCPMIYHUMH IMOKA3HUKAMHU CB1TUaTh
Mpo Te, IO 3MEHIICHHS KiTBKOCTI OMamiB Ta 301J1b-
IICHHS] BUIIAPOBYBAHOCTI 3aBISKU IiJABUILICHHIO TEM-
neparypy TOBITPA Yy APYroMmy Mepiofi HpU3BeNd 10
TOro, MO OyKOBI HAaca/pKeHHs CTalld OUIbII ypasiu-
BUMHU JI0 PSKUMY 3BOJIOXKEHHS. Lle miaTBepaKye Kijib-
KICTh 3HAYYIMMX KOoe(immieHTIB Kopemsmii MiX pamui-
QJIbHUM IPUPOCTOM 1 KIIMAaTHUYHUMU YMHHUKAMH, SIKa
30inbIIMIacS Y APYTOMY MEpiozi.

Bonnouac Oyk eBpornelchbKuil Hapasi 3Mir aganTy-
BaTucs 110 3MiHM Kiimary. [Ipo 1e cBiguarh aepeBHO-
KiJIbIIEBI XPOHOJIOTIT PaHHBOI, MI3HBOT Ta PIYHOI Jepe-
BUHH, SIKi HE BUSBUIIM 3HAYHOTO 3MEHIIICHHS B TPEH/I
pamiagbHOTO IPUPOCTY JIEPEB.

Korouosi cioBa: peakuisi panianbHOro MPUPOCTY
JI0 3MiHH KJIIMaTy; TeMIIepaTypa; OMaju; riApoTepmid-
Hi koedirientu ne Mapronne, CenssuunoBa, O, Ta Os;
IHICKC apUIHOCTI JIICIB.
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Symptoms of dwarf elm (UImus pumila L.) health condition
in the Left-bank Ukraine

V.L. Meshkova', O.A. Kuznetsova?, V.P. Turenko?

Ulmus pumila L. is widely spread in arid and semi-arid regions of China as a soil-conservation, sand-fixing, and re-
sistant plant. Due to its rapid growth, winter hardiness, low demand for soil fertility and moisture, tolerance of drought,
resistance to gaseous pollution and soil salinization, and ability to spread under favorable conditions, U. pumila has been
widely cultivated in forests, urban plantations, and along transportation right-of-ways. In some regions, U. pumila is resis-
tant to Dutch elm disease (DED), and verticillium wilt but it is susceptible to bacterial wetwood disease. The trees’ health
is usually assessed according to crown and trunk appearance. We assumed that some symptoms may be associated with
specific types of pathologies or indicate the latent development of the disease, which is difficult to diagnose visually. The
study aimed to search the relations between the distribution of visually detectable symptoms of U. pumila weakening and
tree groups with apparent signs of bacterial wetwood and Dutch elm disease. In June - September 2023, the health condition
of Ulmus sp. was examined in forest shelterbelts along the M 03 highway, passing through the territory of Kyiv, Poltava,
and Kharkiv regions. In this study, the data on 624 U. pumila trees in 11 sample plots were used, particularly, the diameter
at breast height (DBH), the class of the health condition, defoliation, the prevalence of dry branches, epicormic shoots,
bark beetle infestation, local bark death, and collar rots. Based on these indicators, four groups were examined — with
symptoms of bacterial wetwood, DED, weakening of unknown etiology (symptomatic trees), and without visual symptoms of
weakening (asymptomatic trees). DBH of symptomatic trees was significantly less than that in asymptomatic and
DED-infected trees. The average HCI was from 2.5 for asymptomatic to 3.3 for wetwood disease-infected trees, and 3.5
for DED-infected trees. DED-infected trees were found to have the highest level of defoliation and the lowest prevalence of
epicormic shoots. Among wetwood-infected trees, the bark beetle infestation significantly increased with an increase in HCI
and defoliation and decreased as the diameter of the trunks decreased. Principal components analysis confirmed the highest
association of bark beetle infestation with DED, epicormic shoots with wetwood disease, and dry branches with other symp-
tomatic trees. Symptomatic trees occupied an intermediate position by HCI. Although they have no direct signs of fungal or
bacterial disease, health worsening may indicate a latent infection.

Key words: Dutch elm disease; wetwood disease; defoliation; dry branches; epicormic shoots; bark beetle infestation.

Introduction. Ulmus pumila L. (Ulmaceae) is  “dribnolystyi”, and “nyzkyi” (Kwuramora, 2016).
known as the Asiatic elm, the Siberian elm, and the  U. pumila is native to Central Asia, eastern Siberia,
dwarf elm (Hirsch et al., 2017), and has many syno-  the Russian Far East, Mongolia, Tibet, northern China,
nyms in other languages, particularly in Ukrainian  India (northern Kashmir) and Korea. This tree species
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is widely spread in arid and semi-arid regions of China
as a soil-preserving, sand-fixing, and resistant plant
(Jiang et al., 2024). Due to its rapid growth, winter
hardiness, low demand on soil fertility and moisture,
and tolerance of mild salinity, drought, resistance to
gaseous pollution and soil salinization, and ability to
spread rapidly under favorable conditions (Solla et al.,
2005), U. pumila has been widely cultivated through-
out Asia, North America, Argentina, and southern
Europe (Hirsch et al., 2017; lllnamak, MacnoBara,
2017). U. pumila is often found along right-of-ways
of railroads, neglected sites, and disturbed ground be-
cause it prefers the well-drained, nutrient-poor soil,
high light intensity, and the corridors facilitating its
spread (Jiang et al 2024). However, due to its high
sunlight requirements, U. pumila sometimes invades
mature forests growing in the cities, and areas along
transportation right-of-ways (Zalapa et al., 2008; Lyk-
holat et al., 2018), and becomes invasive in the natural
reserve areas (3aB’sutoBa, 2017).

U. pumila has considerable variability in resistance
to Dutch elm disease, particularly it is more tolerant in
north-western and north-eastern China than in central
and southern China (Zalapa et al., 2008). It was the
most resistant of all the elms to verticillium wilt and
is highly susceptible to damage from elm leaf beetle
Xanthogaleruca luteola (O.F. Miiller, 1766) (Coleop-
tera: Chrysomelidae) (Miller, & Ware, 2001), and the
Asian ‘zigzag’ sawfly Aproceros leucopoda Takeuchi,
1939 (Hymenoptera: Argidae) (Brasier et al., 2013).

The assessment of three Ulmus species’ health in the
shelterbelts along the Kyiv-Kharkiv highway showed
tree damage by bacterial disease (wetwood), Dutch
elm disease (DED), collar rots, and bark beetles (Ky3-
HeroBa Ta iH., 2023). On average for three elm species,
bacterial disease was most widespread in a fragment of
the shelterbelt within Kyiv region, and in U. pumila it
was most widespread within Kharkiv region.

According to “Sanitary Forests Regulations in
Ukraine” (2016), the trees’ health is assessed by
classes according to crown and trunk appearance.
However, the trees with central rot or the initial stage
of stem pest infestation often have healthy crowns and
are assessed as healthy (Vasaitis, 2013, 2024). Con-
versely, deciduous trees with many dry branches are
assessed as class 4 of health condition but they can re-
store the crown and remain viable for decades (Mesh-
kova, & Davydenko, 2016).

At the same time, some symptoms of crown and
trunk damage can be caused by various factors. In
some cases, the health of the tree irreversibly dete-
riorates, while in other cases it improves (Memkosa,
3inuenko, 2016; MemkoBa, Konenkina, 2016; Mesh-
kova et al., 2021).

We assumed that some symptoms may be charac-
teristic or associated with specific types of patholo-
gies or indicate the latent development of the disease,
which is difficult to diagnose visually.

The object of research was the symptoms of
U. pumila damage. The subject of research was the

prevalence of various damage symptoms in U. pumila
trees with signs of different diseases. The study aimed
to search the relations between the distribution of vi-
sually detectable symptoms of U. pumila weakening
and tree groups with confirmed signs of bacterial wet-
wood and Dutch elm disease.

Material and methods. In June-September 2023,
the health condition of Ulmus sp. was examined in
forest belts along the M 03 highway, passing from
the West to the East through the territory of Kyiv,
Poltava, and Kharkiv regions of Ukraine. The samp-
le plots were located at the parts of the shelterbelt
with the dominance of one or several Ulmus species.
U. pumila L. was presented in 5, 4, and 2 sample plots
in Kharkiv, Poltava, and Kyiv regions, respectively.
In different sample plots, U. pumila comprised 26 to
96 % of all trees and elms (Table 1).

When examining the trees, the diameter at breast
height (DBH) was measured with an accuracy of
1 cm, the class of the health condition of the trees, the
presence and prevalence of weakening symptoms, and
their severity for some of them were evaluated.

Each tree was referred to one of six classes of
health condition (1st — healthy; 2nd — weakened; 3rd —
severely weakened; 4th — drying-out; 5th — recently
died; 6th — dead over a year ago). A health condition
index (HCI) was calculated as a mean of the health
condition classes of inspected trees for each sample
plot (Sanitary Forests Regulations in Ukraine, 2016).

During the field inspection, Dutch elm disease
(DED) was identified by specific symptoms — wilt-
ing and curling of leaves that remain on the tree for
a while even without changing color, the gradual
dying-off of thin and then thick branches, the presence
of dark brown stripes on the longitudinal section of
the branch — capped vessels, and rings of points on
the transverse section. The coremia with conidia were
found on heavily infested trees in the bark beetles’
galleries. The pathogen identified was confirmed by
specific laboratory techniques (Menkis et al., 2016;
Kysnerora Ta iH., 2023).

Bacterial wetwood was identified by fresh or dried
exudate on the bark, resulting from bark fermentation.
An analysis made at the Institute of Microbiology
and Virology of the National Academy of Sciences
of Ukraine has identified the pathogen as Lelliottia
nimipressuralis (Carter 1945) (MemkoBa, Mopos,
Kysnenoga, 2024).

Because of the inability to cut down trees, their in-
festation by bark beetles was assessed only by the exit
holes in the lower part of the trunks.

The prevalence of each symptom of elm damage
was estimated as the proportion of trees with certain
symptoms from the total number of inspected trees.

The local bark death, butt rot, and bark beetle in-
festation in the lower part of the trunk, as well as in-
fectious diseases, were pointed in two gradations: 1 —
presence; 0 — absence. The severity of symptoms was
assessed only for defoliation, dry branches, and epi-
cormic shoots. Defoliation was visually evaluated with
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an accuracy of 5 % and then scored: 0 point — 0-10%;
1 point — 11 — 25%; 2 points — 26 — 60%; 3 points —
61 — 94%, and 4 points — 95 — 100%. The score for
dry branches was: 0 points — absence; 1 point — up

to 10%; 2 points — 11-50 %; 3 points — 51-75%;
4 points — > 75%. The score for epicormic shoots was:
1 — single; 2 — abundant; 3 — the trunk is completely
covered with epicormic shoots (Memikosa, 2020).

Table 1. Location of sample plots with proportion of elms, incl. Ulmus pumila

Number of trees Proportion of trees, %
No  Latitude,® Longitude, * all species  all elms U. pumila elms from U. pumila U. pumila
all trees from all trees  from all elms
Kharkiv region
1 49.7646 35.2982 48 48 39 100.0 81.3 81.3
2 49.8633 35.7077 25 25 23 100.0 92.0 92.0
3 49.9606 36.0486 101 101 73 100.0 72.3 72.3
4 49.7986 35.5034 100 100 82 100.0 82.0 82.0
5 49.7911 35.4922 151 151 64 100.0 42.4 42.4
Poltava region
6 50.2278 32.1337 75 68 57 90.7 76.0 83.8
7 49.6957 33.4371 224 204 166 91.1 74.1 81.4
8 50.2481 32.2741 50 50 13 100.0 26.0 26.0
9 50.2443 32.2593 50 50 15 100.0 30.0 30.0
Kyiv region
10 50.2292 32.0853 101 86 68 85.1 67.3 79.1
11 50.2323 31.9921 25 25 24 100.0 96.0 96.0
Total 950 908 624 95.6 65.7 68.7

Since the prevalence of U. pumila on the sample
plots did not depend on the longitude of their location
(r=0.21; t=0.66), the data on all sample plots were
pooled for subsequent analysis.

The Shapiro-Wilk test did not confirm the normality
of the indicators obtained. Therefore, we compared
the groups of trees using non-parametric methods
(The Mann-Whitney pairwise test) and calculated
Spearman’s coefficient for the correlation of indica-
tors. Microsoft Excel and statistical software package
PAST: Paleontological Statistics Software Package
for Education and Data Analysis (Hammer, Harper,
& Ryan, 2001) were used for data analysis and visu-
alization. The proportions of symptoms or indicators
were compared using a z-test [Peck, Short, & Olsen,
2020]. The difference between the proportions was
considered significant for P = 0.05 at Z > 1.96.

Results. Based on the totality of indicators, four
groups of trees were examined — with symptoms of
bacterial wetwood (bacteriosis), with symptoms of
DED, with symptoms of weakening of unknown etio-
logy, and without visual symptoms of weakening.

DBH of all trees varied from 14 to 48 cm with an
average 24-26 cm (Fig. 1).

According to the Mann-Whitney pairwise test, the
diameter of symptomatic trees was significantly less

than that in asymptomatic and DED-infected trees.
The diameter of trees with bacteriosis did not differ
from other groups of trees.

60

48
20 43 43
35
25 26 24 26
20 A
14 17 16 15
Bacteriosis ~ DED (73;b) Symptomatic Asymptomatic
(84;ab) (114; a) (353; b)

Groups of trees

J

Diameter, cm
W
(e}
1

Fig. 1. Diameter of U. pumila in various groups
by health (the numbers indicate the minimum, mean,
and maximum; box length is one sigma;
whiskers are max-min; in parentheses: numbers of trees
in each group and letters showing the significant
differences at p<0.05)
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The trees of 2m—5™ health classes are presented
among assessed elms. An average HCI of asymp-
tomatic was significantly less than in other groups of
trees. This indicator was the highest among the trees
with wetwood (Fig. 2).

5 - 5 5
4 4
4 m
3,3 3 3,1
25
2 2
2 2 2

0 T T T ]
Bacteriosis  DED (73;b) Symptomatic Asymptomatic
(84:¢c) (114; be) (353; a)

Health condition index
w

Groups of trees

Fig. 2. Health condition index (HCI) of U. pumila
in various groups by health (the numbers indicate the
minimum, mean, and maximum; box length is one sigma;
whiskers are max-min; in parentheses: numbers of trees
in each group and letters showing the significant
differences at p<0.05)

The absence of dead trees among elms infected
by wetwood indicates a chronic disease development.
Symptomatic trees occupy an intermediate position by
HCI. They do not have symptoms of fungal or bacterial
disease but the deterioration of the health condition
may be a sign of latent infection. The proportion of
drying up elms (of health condition class 4) was
significantly higher among trees with wetwood
and DED than among other groups (Fig. 3). The
differences between symptomatic and asymptomatic
trees are not significant.
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Bacteriosis (a)  DED (a) Symptomatic Asymptomatic
(b) (b)
Groups of trees

Fig. 3. Proportion of drying up trees (health condition
class 4) in various groups of trees (letters showing
the significant differences at p<0.05 in parentheses)

Average defoliation both in percentage and in
points was the lowest in asymptomatic trees (Fig. 4).
This indicator in elms with signs of wetwood or DED

has no significant differences with symptomatic trees
of unknown etiology, however, mean defoliation was
the highest in the DED-infected trees.

a)
80
75 75 75 =75
= 60 - 61
g ! 53
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!% . 39
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Bacteriosis  DED (73;b) Symptomatic Asymptomatic
(84;0) (114; be) (353; a)
Groups of trees
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Defoliation, points
— [\
1 1

0 T T T )
Bacteriosis ~ DED (73;b) Symptomatic Asymptomatic
(84;b) (114; b) (353; a)

Groups of trees

Fig. 4. Defoliation of U. pumila in various groups by
health (the numbers indicate the minimum, mean, and
maximum; box length is one sigma; whiskers are max-min;
in parentheses: numbers of trees in each group and
letters showing the significant differences at p<0.05)
(a— assessed in percentage; b — recalculated to points)

All symptoms appeared to varying degrees in trees
with signs of bacteriosis, DED, and in the group of
other symptomatic trees (Fig. 5).

Trees with epicormic shoots are the most often rep-
resented, and trees with dry branches and bark beetle
infestation are less frequent. The proportion of trees
with local bark death and collar rots was the lowest
in all analyzed groups of trees. Trees with the signs
of wetwood epicormic shoots occurred most often,
followed by dry branches and bark beetle infestation.
Among trees with signs of DED, bark beetle infesta-
tion dominated, followed by epicormic shoots, and
dry branches. Among other symptomatic trees, epi-
cormic shoots occurred most often, followed by dry
branches and bark beetle infestation. The proportion
of bark beetle-infested trees was the highest (26 %)
among the trees with signs of DED (see Fig. 5).
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Fig. 5. Comparison of the prevalence of some U. pumila health condition symptoms in various groups of trees
(symptoms prevalence evaluated as the proportion of symptomatic trees in %; letters show the significant differences
in each symptom at p<0.05 between tree groups: bacteriosis, DED, and other symptomatic trees)

The severity of dry branches was the highest
among other symptomatic trees and the lowest among
trees with signs of bacterial wetwood (Fig. 6). The
severity of epicormic shoots was the highest among
trees with signs of bacterial wetwood.

For trees with signs of bacterial wetwood, the
highest significant positive Spearman correlation was
obtained between HCI and defoliation, the moderate

correlation — for pairs of bark beetle infestation — HCI
and bark beetle infestation — defoliation, and Local
bark death — Dry branches, the low correlation — for
pairs of HCI — Dry branches, HCI — Local bark death,
Bark beetles — Local bark death, and Dry branches —
Defoliation.

No significant correlation with any symptom was
obtained for DBH and epicormic shoots (see Table 2).
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Fig. 6. Comparison of the severity of the two most prevalent symptoms of U. pumila health condition in various
groups of trees (letters show the significant differences in each symptom at p<0.05 between tree groups:

bacteriosis, DED, and other symptomatic trees)

Table 2. Spearman correlation between various health condition symptoms of U. pumila

trees with bacterial wetwood

DBH, Def., Def., Dry Epicormic Bark Local bark
Parameters HCl cm % score branches shoots beetle death
1 2 3 4 5 6 7 8 9
DBH, cm -0,10 (0.37) 1
.. 0.97 -0.07
0
Defoliation, % (<0.001) (0.54) 1
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Continuation of Table 2

] 2 3 4 5 6 7 8 9
Defoliation, 0.95 -0.11 0.93 |
score (<0.001)  (0.31)  (<0.001)
0.24 20.05 0.24 0.25
Dry branches (0.03) (0.64) (0.03) (0.02) !
Epicormic 0.06 0.07 0.03 0.05 0.19 |
shoots 056) (052  (078)  (0.67)  (0.08)
Bark beetle 0.34 0.004 0.33 0.36 0.11 0.03 1
infestation ©.002) (097  (0.002)  (0.001)  (0.30)  (0.77)
0.21 0.03 0.20 0.22 0.51 0.05 0.29
Local bark death 091y (0'82) (0.06) 0.04)  (<0.001)  (0.63) (0.01) !
20.19 0.20 0.22 -0.05 0.05 -0.04 -0.02
Collar rot 0.21(0.00) ) og) (0.06) (0.04) 067) (063  (0.72) (0.83)

Note: p in parentheses; significant coefficients (p<0.05) are marked in bold

For trees with signs of DED, the highest significant
positive Spearman correlation was obtained between
HCI and defoliation, the moderate correlation — for
pairs of Local bark death — Dry branches, and the low

correlation — for pairs of HCI — Local bark death, and
Defoliation — Local bark death (Table 3). A signifi-
cant negative low Spearman correlation was obtained
between DBH and bark beetle infestation (see Table 3).

Table 3. Spearman correlation between various health condition symptoms of U. pumila trees
with Dutch elm disease

DBH, Def., Def., Dry Epicormic Bark Local bark
Parameters HCI cm % score branches shoots beetle death
0.04
DBH, cm (0.75) 1
- 0.96 0.08
Defoliation, % (<0.001) (0.52) 1
- 0.96 0.05 0.97
Defoliation, score (<0.001) (0.69) (<0.001) 1
0.15 0.14 0.16 0.16
Dry branches 020)  (024) (019  (0.18) !
Epicormic shoots -0.16 0.03 -0.15 -0.13 -0.14 1
p (0.17) (0.81) (0.20) (0.27) (0.22)
Bark beetle 0.17 -0.25 0.12 0.12 0.02 -0.18 1
infestation (0.14) (0.03) (0.31) (0.32) (0.85) (0.13)
0.24 0.10 0.24 0.25 0.52 -0.14
Localbark death 00y (038)  (0.04)  (0.03) 001y 11O 53 !
Collar rot 0.12 -0.04 0.12 0.12 -0.04 -0.05 -0.07 -0.03
(0.32) (0.74) (0.32) (0.30) (0.75) (0.66) (0.56) (0.81)

Note: p in parentheses; significant coefficients (p <0.05) are marked in bold

Principal components analysis shows the highest
association of bark beetle infestation with DED,
epicormic shoots with wetwood disease, and dry
branches with other symptomatic U. pumila trees

(Fig. 7).

Collar rots and local bark death have the lowest as-
sociations with all groups of tree pathology. For col-
lar rot, the first principal component (PC1) is 0.086,
the second one (PC2) is 0.21, and for local bark death
PC1=0.11 and PC2=0.04.
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Fig. 7. Principal components analysis, illustrating the
relationships between symptoms of U. pumila weakening
(vectors — dry branches, epicormic shoots, local bark
death, bark beetles, and collar rots) and types of pathology
(black points: DED — Dutch elm disease, WETWOOD —
bacteriosis, and OTHER — other symptomatic trees).
The first main component describes 75.41% of variance,
and the second one — 24.59%

Discussion. We assessed the distribution of health
indicators of 624 U. pumila trees in 11 sample plots
inspected in the roadside forest shelterbelt over
400 km long. The trees were visually diagnosed with
partial laboratory confirmation of diseases caused by
fungi (Dutch elm disease, or DED) and bacteria (wet-
wood disease). Health condition index, defoliation,
the prevalence of dry branches, epicormic shoots, bark
beetle infestation, local bark death, and collar rots
were assessed for each tree. The severity score was as-
sessed for dry branches and epicormic shoots (Memi-
KoBa, 2020).

Four groups were examined based on the totality
of indicators — with symptoms of bacterial wetwood,
DED, weakening of unknown etiology (symptomatic
trees), and without visual symptoms of weakening
(asymptomatic trees).

DBH of symptomatic trees was significantly less
than that in asymptomatic and DED-infected trees
(see Fig. 1).

According to Sanitary Regulations (2016), most
trees are severely weakened with an average HCI
from 2.5 for asymptomatic to 3.3 for wetwood-
infected trees. The average HCI for DED-infected trees
is 3.5, that is, these trees are drying out (see Fig. 2).

DED-infected trees have the highest level of de-
foliation (see Fig. 4). It occurs because DED affects
vessels and is manifested by curling, wilting, and
falling of leaves (Santini, & Faccoli, 2015; Jiirisoo
et al., 2010), unlike bacteriosis affecting cambium and
phloem (Sobiczewski, 2008; Gougherty, 2023).

The proportion of trees with epicormic shoots
was the greatest among wetwood-infected trees and
the lowest among DED-infected trees (see Fig. 5). It

occurs because bacteriosis develops more often into a
chronic form (Goychuk et al., 2023), and due to epi-
cormic shoots, the tree restores its health and prolongs
its existence. Unlike them, DED develops more often
in an acute form, and trees die within a few weeks
(ITyspina, SABHuii, 2020; Christopher et al., 2023).

The magnitude and significance of correlation co-
efficients differ in the groups of trees with signs of
wetwood and DED. The correlation between HCI and
defoliation is the highest and most significant in both
groups (see Table 2, and 3).

Among wetwood-infected trees, the bark beetle
infestation was significantly higher with higher HCI
and defoliation. For DED-infected trees, a significant
negative correlation occurred between DBH and bark
beetle infestation, that is, bark beetles inhabited trees
with a smaller diameter (see Table 3). In both cases,
this indicates that bark beetles infested weaker trees
and that the trees were weakened due to bark beetle
infestation. The role of bark beetles and other xylo-
phages in both diseases’ spread is widely published
(Santini, & Faccoli, M. 2015; Menkis et al., 2016;
Goychuk et al., 2023).

Principal components analysis considering symp-
toms in individual groups of U. pumila trees con-
firmed the highest association of bark beetle infesta-
tion with DED. The presence of epicormic shoots was
more typical in wetwood-infected trees, and among
other symptomatic trees, dry branches predominated
(see Fig. 7).

Symptomatic trees occupy an intermediate posi-
tion by HCI (see Fig. 2). Although they have no direct
signs of fungal or bacterial disease, health deteriora-
tion may indicate a latent infection (La Porta, Hietala,
& Baldi, 2022).

Conclusions. In the roadside forest shelterbelt,
four groups of U. pumila trees were identified: with
symptoms of bacterial wetwood, DED-infected, weak-
ening of unknown etiology (symptomatic trees), and
without visual symptoms of weakening (asymptom-
atic trees).

Average HCI was from 2.5 for asymptomatic to
3.3 for wetwood-infected trees, and 3.5 for DED-in-
fected trees. DED-infected trees have the highest level
of defoliation and the lowest prevalence of epicormic
shoots.

Among wetwood-infected trees, the bark beetle
infestation significantly increased with an increase in
HCI and defoliation and decreased with a decrease in
diameter.

Principal components analysis confirmed the
highest association of bark beetle infestation with
DED, epicormic shoots with wetwood, and dry
branches with other symptomatic trees.
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BHOATTIMBOCTI 7O POMIOYOCTI M BOJIOTOCTI TPYHTY Ta
CIIPOMOYKHOCTI TTOMIMPIOBATHCS 32 CIIPUSATINBAX YMOB,
U. pumila xynsTUBYIOTH y Jlicax, 3eJICHUX HacaJlKeH-
HSIX HACEJICHUX MYHKTIB 1 3aXMCHHUX CMYrax Y3JO0BXK
TIOJIIB, 3aJII3HUIIL T4 ABTONUIAXIB. Y JIESIKUX perioHax
U. pumila BUSIBUBCS PE3UCTEHTHUM 0 TOJUIAHACHKOL
XBOpPOOHM B’S31B Ta BEPTHIMIIBO3Y, A€ CIPUHHATIH-
BHM JI0 OaKTepiaIbHOI BOISHKH.

CaniTapHHid CTaH JEpeB 3a3BUYail OI[IHIOIOTH 3a
BUDJISIZIOM KPOHHM Ta CTOBOypa 3a KaTeropisiMu cadi-
TapHOTO cTaHy. BogHowyac nmUCTsHI AepeBa, ypakeHi
SPOBOI0 THUIUTIO 200 Ha TIOYATKOBHX CTaisX 3ace-
JIeHHsST Kcio(araMy, 9acTo 3a CTaHOM KPOH OIIiHIO-
IOTh SIK 3M0pOBi. | HaBIMakW — JNHUCTSAHI IepeBa 3 HasIB-
HICTIO CYyXUX T1JIOK Ta OIliHEHI YeTBEPTOI0 KaTeTOPiEr0
CaHITapHOTO CTaHy, MOXYTh BiJHOBUTU KPOHY 1 3aJ-
HIATHCS KUTTE3NATHUMH HA IECATKU POKIiB.

Mu npHITyCTHIIH, 110 ACSIKI CHMITOMH, OI[IHEHI Bi-
3yaJbHO, MOXYTh OyTH TIOB’s3aHi 31 Creu(idHAMU
THIIAMH T1aTOJIOTii a00 CBITYHMTH PO JIATSHTHUH PO3-
BUTOK XBOPOOH, Ky Ba)KKO JIiarHOCTYBATH Bi3yallbHO.

Mertoro nocmijkeHHS Oyno BHSBICHHS 3B SI3KiB
MDK TOMIMPEHHSIM Bi3yaJbHO OLIIHIOBAHMX CHMIITOMIB
ocnabnenust U. pumila Ta nepesamu 3 MiATBEpIKe-
HAMH O3HAKaMH OaKTepiaIbHOI BOMSIHKM Ta TOJUTAHII-
CBKOT XBOpOOH B’SI3iB.

V uyepgsHi-BepecHi 2023 p. Oyno o0cTekeHO ITico-
BY CMYTY y310BXK Tpacu M 03, sika mpOXOIUTb TEPUTO-
pieto KuiBcrkoi, [lontaBchkoi Ta XapkiBcbkoi obnac-
Teil. Y 1IbOMY JOCIHIPKEHH] TpoaHai3oBaHo JaHi CTo-
coBHO 624 nepeB U. pumila Ha omuHAAISATH TPOOHUX
mIomax, 30kpema miamerp Ha Bucoti 1,3 M (DBH),
KaTeropilo CaHITapHOTO CTaHy, AedoJiallio, IMOIIn-
PEHHSI CyXHUX TiJIOK, BOJSHHMX MaroHis, MoceleHb KO-
pOiiB, OKOPEHKOBUX THWIJIEH 1 CyX000UuMH. 3a CyKyTI-
HICTIO TOKa3HUKIB BUIIJIIEHO Ta PO3DISHYTO YOTHUPH

TPyIH JEepeB: i3 CUMITOMaMHU OaKTepialibHOT BOSH-
KH; TOJUIaHACHKOI XBOpOOH B’s3iB; OCIabICHUX i3 He-
BiJIOMOIO €TIOJIOTi€I0 (CHMITTOMAaTU4HI JepeBa); 0e3
BUJUMHUX CUMITOMIB OCIAOIeHHS (aCMMIIOTOMATHY-
Hi JiepeBa).

BcranoBiieHo, 1110 JiaMeTp CUMIITOMATHYHUX JICPEB
OyB 3HAYyIIIe MEHIIUM, HI’)K aCHMITOMAaTHYHHUX Ta ypa-
YKEHHX TOJIIaHJIChKOIO XBopoOoto. JliameTp mepes, ypa-
KEHUX 0aKTepialbHOI BOJSHKOIO, BiJPi3HABCS HE3HA-
gymie. CepenHiil iHIEKC CaHITaAPHOTO CTaHy CTAaHOBUB
BiJ 2,5 CTOCOBHO aCHMIITOMaTU4YHHX JepeB, 10 3,3 —
JUIsl iHpIKOBaHUX OaKTepiallbHOIO BOJSHKOIO Ta 3,5 —
JUIsT iH(IKOBAaHMX TOJUTAHICHEKOIO XBOpoOoro. Cepen
JepeB, 1H(PIKOBAaHUX TOJLIAHACHKOIO XBOPOOOIO, BH-
3HAYeHO HAWOUTBIIMIA piBeHb jaedomiarii Ta HaliMeH-
1IIe TIONIMPEHHS BOJTHUX MMaroHiB. 3aceleHICTh KOPOi-
JaMHu JiepeB, iHQIKOBaHMX OaKTepialbHOIO BOISHKOIO,
3HaYyIIe 30UIbIIyBajgacs Mo Mipi 30UIbIICHHS THICK-
Cy CaHITapHOTO CTaHy Ta Acdoiallii Ta 3MEHITyBaIa-
s TI0 Mipi 3MEHIIeHHS JliaMeTpa CTOBOYPIB.

AHai3 TONOBHUX KOMIIOHEHT ITiITBEPIUB HABH-
Iy acoLifOBaHICTh 3aCEJICHOCTI KOPOiJiB i3 ypakeH-
HSIM JIEPEB TOJIAHJICHKOK XBOPOOOK B’s3iB, acolli-
HOBaHICTh TOLIUPEHHS BOJSHHUX IMAroHIB 13 ypa)KeH-
HSM JiepeB OaKTepiallbHOIO BOMSHKOIO, a TIOUIHMPEHHS
CYXMX TUIOK y KpOHaX — i3 IHIIMMH CHUMITOMAaTHYHU-
MU JepEBaMH.

Cepen po3mISSHYTUX TPYH JEPEB CHMIITOMATHYHI
JiepeBa IMOCIal0Th MPOMIKHE MiCIle 3a 1HJIEKCOM ca-
HITApPHOTO CTaHy. XO4a BOHU HE BHUSBJISIOTH MPSIMHX
03HaK TPUOHOT YK OaKTepiajJbHOI XBOPOOH, MOTIpIICH-
HS IXHBOTO CTaHy MOXE€ CBIJYHTH TPO JATEHTHY iH-
(hexkiro.

KoarouoBi ciaoBa: romnanacbka XBopoOa B SI3iB;
OakrepiajbHa BOJSHKA; nedoriamis; cyxi T'JIKd; BOIs-
HI TTArOHM; 3aCEJICHHS KOPOiJaMH.

V. Meshkova, 0. Kuznetsova, V. Turenko. Symptoms of dwarf elm (UImus pumila L.) health condition in the Left-bank Ukraine 53



HaykoBi npaui NliciBHuyoi akagemii Hayk Ykpainu, 2024, gun. 27

avaneMis 4 . e . . .
o° Haykogi npaui JliciBauuoi akasemii Hayk Ykpainu

3
& : Proceedings of the Forestry Academy of Sciences of Ukraine

e

http://fasu.nltu.edu.ua ISSN 1991-606X print
https://doi.org/10.15421/412413 ISSN 2616-5015 online
Article received 2024.07.21 @ DA Correspondence author
Article accepted 2024.10.18 Volodymyr P. Pasternak
Forestry Academy pasternak65@ukr.net
of Sciences of Ukraine 86 Hryhoriy Skovoroda st., Kharkiv, 61024, Ukraine

VAK 630.181.28 *232

Patterns of natural regeneration of pine forests in the Left-Bank
Forest-Steppe of Ukraine

V.P. Pasternak’, T.S. Pyvovar?, A.V. Garmash?®

The study of natural regeneration in pine stands, widespread in the Forest-Steppe of Ukraine, is crucial for trans-
forming forest management towards sustainable, close-to-nature practices. This study aims to reveal the features of
the natural regeneration of pine stands in the Left-bank Forest-Steppe of Ukraine, based on data from sample plots in
Kharkiv and Sumy regions.

Natural regeneration in pine-dominated stands is characterized by an age of 4-8 years and a low number of plants
per hectare (1,000 [500-2,000]), with few plots containing enough regeneration (over 3,000 plants per hectare) to
form a new forest stand without additional planting. The regeneration in the plots varies by species composition: pure
Scots pine (Pinus sylvestris L.), pure English oak (Quercus robur L.), pine-oak mix in different proportions with ac-
companying species (Silver birch (Betula pendula Roth.), Small-leaved lime (Tilia cordata Mill.), or Scots elm (Ulmus
glabra Huds.) or without any accompanying species.

A statistical analysis revealed that only vegetation cover significantly influences the presence of regeneration: at
lower vegetation cover, the occurrence of natural regeneration is significantly higher. No significant correlation was
found between the amount of renewal and the relative density of parent stands. No significant correlation is found
between the density of regeneration and the relative density of stocking, and ground vegetation cover. A significant
difference in the density of regeneration depending on its species composition was shown. the lowest number was
observed in pure pine regeneration biogroups, slightly higher in pine regeneration with the admixture of other broad-
leaved species (without oak), and the highest number was in the most diverse regeneration, containing a mixture of
pine, oak, and other broadleaved species. A significant decrease in the number of naturally regenerating plants was
revealed during the observation period at the monitoring sites.

Key words: species composition, Pinus sylvestris L., density of stocking, ground vegetation cover, trophotop.

Introduction. In the climate change conditions and  stands in the Left-bank Forest-steppe of Ukraine are
increased anthropogenic impact, attention to the pro-  widespread, they cover more than 240,000 hectares
cesses of forest regeneration, their substantiation, and  (Terentiev et al., 2023), with a significant portion of
practical implementation is increasing (Vacek et al.,  pure even-aged stands. Such stands are not resistant
2016; Maypep, Kaiinuk, 2016). Scots pine-dominated  to pests (bark beetles) and have the highest wild fire
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hazard. At the same time, according to V. Meshkova
(2021), the area of Scots pine stands has halved over
the last decade. Considering the projected decrease
in Scots pine areas in Central European forests under
the expected climate change (Buras, & Menzel, 2019;
Vacek et al., 2016), and the current pine mortality rate
in Ukraine, it is expedient to transform the existing
pure Scots pine stands to mixed forests (with admix-
ture of broadleaved species).

Features of pine natural regeneration are quite
well studied in the Ukrainian Polissia (binoyc, 2006;
Cennonin, bimoyc, 2013; Siruk, Turko, & Pechen-
juk, 2017; 3axapuyk, 2017; Maypep, Kimeituyk,
2020; bopomaBka Ta iH., 2021, 2023) and less so in
the Forest-Steppe zone (Cantuxos, 2014; [apmarn,
2019; Garmash et al., 2023), Western Ukraine (Roz-
tochia area) (Lavnyy et al., 2022) and the Steppe zone
(CanTukos, 2014; Ny6una, Pesa, [llynesman, 2018).

In the Forest zone (Polissya), according to the
study of Borodavka et al. (2023), it was shown that
in sparse pine stands, natural regeneration of oak-pine
biogroups occurs with better growth of oak regenera-
tion. The authors proposed the use of oak natural re-
generation for reforestation of pine stands, which is
in line with the principles of close-to-nature forestry.
On lands unsuitable for agricultural production in
the Chernihiv Polyssia, relatively satisfactory rege-
neration of pine occurs in stripes 70-100 m wide ad-
jacent to the forest (bimoyc, 2006). A study in Finland
(Rouvinen, & Kouki, 2011) showed, that even small
gaps in stand canopy can be used to create the diverse
structure of the dominant species: Scots pine and
silver birch.

Studies conducted by Ukrainian researchers on
the natural regeneration of Scots pine in different fo-
rest site conditions of Polissya and the Forest-steppe
(Cennonin, binoyc, 2013; Maypep, Kaitnuk, 2016)
show that natural regeneration is most productive
in fresh fairly poor and poor forest site conditions,
where competition with grass cover is not so high.
The success of natural regeneration depends on the
spatial location of the felling area in relation to the
cardinal points and the location of the forest border.
To reduce the competition with the ground vegeta-
tion and to achieve the formation of stands of optimal
composition, further tending treatments are required.
Similar conclusions are made by scientists from Po-
land (Przybylski et al., 2021), who showed that the
regeneration potential of pine stands in Central
Europe depends mainly on the habitat and the com-
petitive pressure. Also, the authors revealed a corre-
lation between genetic features and the regeneration
potential of pine. In the Steppe zone of Ukraine, the
presence of litter has a positive effect on English oak
and Scots pine germination in pine stands (lyouna,
Pesa, lllyneman, 2018).

Our previous studies showed that under the canopy
of a forest stand with a relative density above 0.7, the
natural regeneration is not successful, primarily due
to competition for light. Small canopy gaps provide

more favourable conditions for natural regeneration,
while in large gaps, conditions for natural regeneration
are less favorable due to increased competition with
ground vegetation (I'apmam, 2019; Garmash et al.,
2023). Viable natural regeneration was recorded in all
forest types, but it is mostly clustered. In some sample
plots in fairly fertile forest site conditions (C,), there
was no regeneration due to a dense understorey layer
('apmam, [Tactepnak, 2022).

The analysis of the latest research on this issue re-
vealed gaps in knowledge about the process of natural
regeneration in the Forest Steppe of Ukraine.

The aim of the study is to reveal the quantitative
and qualitative features of pine stands natural rege-
neration in the Left-bank Forest-Steppe of Ukraine.

Material and methods. The processes of the for-
mation of natural regeneration were studied under the
canopy of Scots pine-dominated forests and in open
non-forest areas located near pine stands. The study
used data from 33 sample plots in pine stands and
from 5 sites located in non-forested areas in Sumy and
Kharkiv regions of Ukraine. The dynamics of natural
regeneration was analysed based on observations in
the 2011-2023 period in 10 intensive monitoring plots
in Kharkiv region (State Specialised Forest Enter-
prise (SE) “Forests of Ukraine” (branch “Zhovtneve
Forestry”), SE “Skrypaivske educational and research
forestry” (Skrypaivske ERF), National Nature Park
“Slobozhanskyi”.

The region of study is located in the Left-bank
Forest-Steppe of Ukraine: according to forestry zon-
ing at the East European Forest-Steppe and part of the
Left Bank-Dnieper (Northern and Southern regions of
the Poltava plain) forest-steppe districts of the Forest-
steppe region (I'emcipyk, 2002) and within the Pry-
donetsky and Vorsklo-Pselsky sectors of the Slobo-
zhansky district of the forest typological region of the
fresh temperate climate (Ocranenko, 2003).

The sample plots in the pine stands are located in
the most common forest types: B,-oak-pine, C,-lime-
oak-pine (Table 1). The pine stands in sample plots
have the following average evaluation characteristics:
B,-oak-pine — 79 years old, relative density of stock-
ing 0.75, site class la,7, C,-lime-oak-pine — 76 years
old, relative density of stocking 0.75, site class Ia,1.

In sample plots and intensive monitoring plots,
natural regeneration was assessed in two circular sub-
plots with an area of 10 m* each, where the distribu-
tion of regeneration by tree species, age groups, height
class and viability groups was assessed. The following
age groups were used: 1-3 years, 4-8 years, 9 years,
and older; three height classes were used: small (up
to 0.5 m), medium (0.51-1.3 m), and large (above
1.3 m). The total ground vegetation cover and its spe-
cies composition was evaluated within the entire area
of sample plots and its impact on natural regeneration
and unmanaged forest crops was analyzed.

The number of naturally regenerated trees is given
after recalculation of the number of plants per samp-
le plot into the number of plants per hectare. For the
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analysis, we divided our sample plots into classes:
presence or absence of regeneration, regeneration
density classes (0,500-1,500, 1,600-2,900; 3,000-
4,900; 5,000-8,500 plants per hectare), relative den-
sity of stocking of parent stand (0.5-0.64, 0.65-0.74,

0.75-0.92), ground vegetation cover classes (15-30 %,
40-50 %, 55-65 %, >75 %), categories of regenerating
species composition (Pine (Pinus sylvestris L.); Eng-
lish oak (Quercus robur L.); Pine with admixture of
other spp.; Pine and Oak; Pine, Oak and other spp.).

Table 1. Distribution of sample plots by forest site conditions and relative density of stocking

Relative density of stocking

TFSC Total
0.5-0.6 0.6-0.7 0.7-0.8 0.8-0.9 0.9-1
B, 1 6 6 2 25
G, 1 1 3 7
G 1
Total 2 7 9 2 33

TFSC — type of forest site condition according to Alekseev-Pogrebniak

Standard statistical methods were used to deter-
mine the normality of the distribution (Shapiro-Wilk’s
test). According to it, the distribution of regenerating
plants is not normal (W = 0.7549; P < 0.0001). There-
fore, we used the non-parametric method — Kruskal—
Wallis’s test to compare regeneration abundance
between groups. For the assessment of regeneration
abundance dynamics, we used the Wilcoxon Signed-
Rank Test, for categorial variables distribution we
used the Chi-square method. Spearman’s and Ken-
dall’s rank correlations were applied. For all analyses,
we used the software MedCalk (free version).

Results and discussion. After analyzing the ob-
tained data, it can be noted that the natural regenera-
tion of pine is successful only under certain ecological
conditions, and first of all, in the canopy gaps, along
the edge of meadows.

Out of 33 sample plots in Scots pine-dominated
forests, natural regeneration was revealed in 27 plots
(81.8 %). The studied natural regeneration mainly be-
longs to the age group of 4-8 years, with single older
regenerating trees, which is associated with increased
competition. The plants are mostly growing in bio-
groups. The species composition of natural regenera-
tion in the surveyed pine stands is quite variable rang-
ing from pure Scots pine, and pure English oak, to
Scots pine and English oak mixtures in different pro-
portions with or without other accompanying broad-
leaved species, particularly silver birch (Betula pen-
dula Roth.), small-leaved lime (7ilia cordata Mill.),
and Scots elm (Ulmus glabra Huds.) in more fertile
forest site conditions (Table 2). Pine in regeneration
occurred in 21 sample plots, oak was the second most
frequent (19 out of 27 plots).

Table 2. Species composition of natural regeneration and its density

Categories of species

Number of plants per hectare

composition Min Max Median Percentile [25-75] N (plots)
Pine 500 1,000 500 [500-500] 6
Pine + other spp.(non-Oak) 2,000 2,000 2,000 [2,000-2,000] 2
Pine and Oak 1,000 8,500 1,500 [1,375-2,000] 9
Pine, Oak + other spp. 1,500 5,500 3,000 [1,750-4,750] 4
Oak 500 2,500 1,250 [500-2250] 4
Oak + other spp. 1,000 3,500 2,250 [1,000-3,500] 2
All with regeneration 500 8,500 1,000 [500-2,000] 27

Pine — Pinus sylvestris, Oak — Quercus robur, Other — Betula pendula, Tilia cordata, Ulmus scabra

The Kraskell-Wallace test revealed a signifi-
cant difference in the number of plants by groups of
species composition (Kraskell-Wallace = 22,7675;
P = 0.000667). Particularly, the lowest number of
plants is observed if regeneration is formed exclu-
sively by pine, further, the number is slightly increas-

ing in pine with an admixture of other broadleaved
accompanying species (without oak), and in the case
of pure oak regeneration. The highest density of rege-
neration is observed in more diverse biogroups — the
mixture of pine, oak, and other broadleaved species
(see Table 2).
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The positive effects of species diversity on rege-
neration success are consistent with the theory of
niche differentiation, which suggests that species with
different ecological requirements can coexist more ef-
fectively, reducing direct competition and enhancing
overall ecosystem productivity. These findings under-
score the importance of promoting species diversity
in forest regeneration efforts to achieve more resilient
and productive forest ecosystems.

Regeneration is viable, the number per hectare
ranges from 500 to 8,500 plants (see Table 2). Accord-
ing to standards for reforestation and acceptance of
natural regeneration for the Forest-Steppe (IncTpyxkiis
3 mpoekTyBaHHs..., 2010) the sufficient density of re-
generation is considered as >=3 000 plants per hectare,
and such amount does not require additional planting.
Among the study plots, only four ones (14.8 %) have
a sufficient number of plants of natural regeneration
(3,500-8,500 plants per hectare). It means, that
rather a low share of natural regeneration can form
new forests without additional planting of forest seed-
lings. There is a risk that Scots pine forests will de-
grade, either due to replacement by broadleaved trees
or by conversion into non-forest ecosystems without
silvicultural activities to support natural regeneration
and planting of partial forest crops.

The analysis of density of natural regeneration de-
pending on relative density of stocking of parent stand
showed that median amounts of natural regeneration
per hectare in sample plots (Table 3) are the highest
at lower relative density of stocking (0.5-0.64), and
decrease with increasing density of parent stands.
However, the statistical analysis (using the Kraskell-
Wallace criterion) did not reveal any significant diffe-
rences in the amount of regeneration by classes of the
relative density of stocking (Table 3) (P > 0.05).

Table 3. Number of regenerating plants per
hectare by relative density of stocking classes

Table 4. Number of regenerating plants per
hectare by trophotop classes

Trophotop Percentile

class Median [25-75] N

B 1,500 500-2,000 25

C 500 0-1,500 8
Krasketlel:—SYVallace 216
P 0.14

Table 5. Number of regenerating plants per
hectare by ground vegetation classes

Vegetagligéls COVer,  \roqion P[ezrgc_e%i]le N
15-30% 1,250 0-2,000 14
40-50% 750 500-1,500 12
55-65% 1,750 1,500-2,500 6

75% 2,000 2,000-2,000 1

Kraskell-Wallace 33

test '
P 0.3

The graphical analysis of natural regeneration
distribution depending on the relative density of
stocking and total cover of ground vegetation did not
reveal any regularities (Fig.).

There is a trend to negative correlation (both
Spearman and Kendall) between the relative density of
stocking and density of natural regeneration, but it is
not statistically significant at the 0.05 level (Table 6).

Density of . Percentile For the ground vegetation cover the correlation
stocking class Median [25-75] N analysis also did not reveal a significant correlation.
0.5-0.64 2,000 1,500-2,500 6 Table 6. Results of rank correlation analysis
of regeneration density with relative density
0.65-0.74 1,750 500-2,000 10 of stocking and vegetation cover
0.75-0.92 500 0-1,500 17 Statistics Relative density Vegetation
Index of stocking cover
Kraskell-Wallace 54
test ’ N 33 33
P 0.06 Spearman )
coefficient (rho) 0.339 0.234
Natural regeneration density is higher in B (fair- P 0.0534 0.1899
ly poor) and lower in C (fairly fertile) trophotopes ;
(Table 4), however the difference in classes is not sig- Ken;i;l! ST -0.236 0215
nificant (according to the Kraskell-Wallace criterion) coetlicient
(P > 0.05). The same situation is with ground vegeta- P 0.0516 0.0815

tion cover (Table 5).
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Fig. Distribution of the number of natural regeneration per hectare in Scots pine stands by the relative density
of stocking (left) and ground vegetation cover (right)

The statistical analysis by the Chi-square method
of regeneration presence/ absence by the relative den-
sity of stocking classes of parent forest stand revealed
that only the frequencies of species composition
categories of regeneration differ significantly (Chi-
square = 21.684; P =0.0412).

The study of natural regeneration in dynamics
based on the repeated observations in the monitor-
ing plots showed that a small regeneration (age 1-2

years) often forms a brush, but most of it does not
live to be 3-4 years old. Ground vegetation has a par-
ticularly negative effect on small regeneration growth.
For 4 years between observations in 10 monitoring
plots, the number of regenerating plants in most plots
decreased by more than 30% due to unfavourable con-
ditions of lighting and moisture, development of the
ground vegetation and damage to seedlings (Iapmarn,
[Tacrepnak, 2022) (Table 7).

Table 7. Dynamics of natural regeneration number in monitoring plots

Relative Plants per hectare Species composition of regeneration
ID Trophotop density of
stocking 1* 2% 1* 2%
327 B 0.63 2,000 2,000 Pine & other Pine & Oak
351 B 0.64 2,500 1,500 Oak Oak & other
637909 B 0.65 2,000 1,000 Pine & Oak Pine & Oak
631309 B 0.68 8,500 6,000 Pine & Oak Pine & Oak
32485 B 0.7 500 1,000 Pine Pine
33760 B 0.77 500 500 Oak Oak
409 C 0.82 3,500 1,000 Oak & other Oak & other
333 B 0.85 2,000 1,000 Oak Oak & other
341 B 0.86 1,500 1,000 Pine, Oak & other Pine & Oak
352 B 0.9 4,000 3,000 Pine, Oak & other  Pine & Oak & other
Median 2,000 1,000
Pfgg‘f;‘gi]le [1,500-3,500]  [1,000-2,000]

* cycle of observation

The revealed decrease in regeneration density is
significant (according to the Wilcoxon Signed-Rank
Test (P = 0.0156)). No significant changes in species
composition categories were revealed, while the pro-
portion of species changed in 2 plots.

An analysis revealed that regeneration presence/
absence distribution by ground vegetation cover
classes is significantly different (Chi-square = 9.952;

P =0.0190): at lower vegetation cover the occurrence
of natural regeneration is significantly higher than in
higher vegetation cover. There was no significant dif-
ference in the presence of regeneration according to
both forest site condition and stocking density classes.

Considering the results, we studied the influence of
ground vegetation on natural regeneration in various
environmental conditions.
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Ground vegetation in sample plots is variable, but
quite often it is represented by wood small-reed (Ca-
lamagrostis epigeios (L.) Roth). In large gaps in the
forest stand, ground vegetation increases phytomass
due to the better light regime. Intensive vegetative re-
production, the appearance of seed specimens, allows
them to quickly take over the territory and prevent the
development of natural regeneration, usually, single
individuals of the regeneration survive in such areas.

A study of vegetation showed that the typical
forest ground vegetation is preserved only in the first
year after clear-cutting. Wood small-reed usually has
low abundance after felling. In the second year after
felling this plant is actively mastering the living
space, and in the third — it forms a solid carpet and
powerful rhizome “pillows”, the average height of the
plants can exceed one meter. The species diversity of
plants in the cutting area is sharply reduced, with the
dominance of the wood small-reed (50-70%) (Table 8).
The influence of grasses turned out to be one of the
main factors inhibiting the growth and development of
the regeneration. M. Bilous (bimoyc, 2006) also draws
attention to the negative impact of cereal vegetation
on the processes of natural regeneration.

Table 8. Dynamics of (C. epigeios) development
in pine stands

The main indicators

Site of the dominant plant
characteristics Vegetation Average height,
cover, % cm
Non-forest area 64.2+1.3 105.8+1.7
Canopy gaps 87.4+£2.6 128.9+1.2
3 years after 42.5+0.8 88.5+1.3
clear cutting
5 years after 59.8+0.8 105.0+2.4
clear cutting
6 years after 67.340.9 137.6+11.0

clear cutting

Scots pine is characterized by its wide ecologi-
cal plasticity and genetic variability across its natural
range (Didukh, 2011, Brichta et all., 2023), and it is
one of the pioneer tree species, which can spread on
non-forest lands.

On non-forest lands on the abandoned sand quarry
surrounded by pine forest located in SFE “Forests of
Ukraine”, Branch “Zhovtneve Forestry” mean density
of seedlings is 3,500-5,000 plants-ha™!, which is suf-
ficient for forming a new forest. The average age is
3-5 years, height — 0.3-1.0 m. Species composition
is more diverse than in the case of natural regenera-
tion under forest canopy: it includes Scots pine, sil-
ver birch, European ash (Fraxinus excelsior L.), aspen
(Populus tremula L.), white poplar (Populus alba L.),
several species of willows. Conditions at the site are
favourable for regeneration growth, as moisture con-
ditions are good — low relief, there is a lake nearby,
which indicates a high level of groundwater, and a
forest edge that serves as a seed source. Also, there is
no dense grass cover.

In the treeless zone, 4 trial strip plots were laid out
at different distances (10, 20, 40, and 60 meters) from
the edge of the pine stand to study biogroups of natu-
ral regeneration. (SE “Skripaivske ERF” “Sheludkivs-
ki pisky”, compartment 161) in fresh poor forest site
conditions (A,). At the site, the forest vegetation cover
was disturbed due to the influence of anthropogenic
factors. Regeneration biogroups are formed by Scots
bine plants with 3 to 16 years and density from 7,700
to 1,300 plants-ha! (Table 9). The natural regenera-
tion density gradually decreases with distance from
the parent stand. The study showed that at the strip of
10-50 m near the forest edge, the amount of regenera-
tion is sufficient (>3,000 plants per hectare) to form a
new pine forest. Outside this 50-meter strip, seedlings’
density decreases to 1,300 plants-ha™'.

In non-forested areas, wood small-reed has less
growth energy, because it competes with other plants.
Within the canopy gaps, it usually progresses in small
areas, especially at lighted sites.

Thus, our study showed that natural regeneration
in pine stands is viable but often insufficient, and
requires appropriate assistance measures.

In different eco-regions limiting factors for
natural regeneration are different: for example, in
Germany (Zerbe, & Kreyer, 2007) it is game browsing
pressure. The study (De Frutos et al., 2022) indicates
that water deficit is a major limiting factor for the
natural regeneration of pine stands. Extreme climatic
conditions exacerbating water stress can inhibit seed
germination, seedling growth, and overall regeneration
success. Our research showed that ground vegetation
cover is a main limiting factor for regeneration growth.

Table 9. Characteristics of regeneration in non-forest areas depending on distance from pine
stand wall (Skripaivske ERF)

Distance from pine stand wall, m

Indicators
10 m 20 m 40 m 60 m
Mean H, cm 231.745.50 288.4+8.07 302.9+11.10 155.5436.50
Mean D, cm 2.040.16 2.9+0.19 3.6:0.27 1.620.07
Number of plants per 7700 6400 4200 1300

hectare
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Currently, natural conditions have changed and
become unfavourable for the development of forest
regeneration. For example, high relative density of
stocking of forest stands guarantees the maximum
use of typological potential during forest cultivation
but does not provide the presence of canopy gaps for
regeneration. The system of final fellings, namely
clear-cut, also in most cases leads to the loss of natural
regeneration positions, as it is favorable for ground
vegetation and not for natural regeneration. The
activities to support natural regeneration, which are
used in the Polissya, are not always successful in the
Left Bank Forest Steppe.

Conclusions. Natural regeneration in Scots pine-
dominated forest stands in relatively fairly poor (B)
and relatively fairly fertile (C) forest site conditions
in the Left-Bank Forest-steppe of Ukraine is charac-
terized by the age of 4-8 years and a low number of
plants per hectare (1,000 [500-2,000]), with few plots
containing enough regeneration (over 3,000 plants
per hectare) to replace forest stand without additional
planting. The regeneration varies by species composi-
tion: pure Scots pine, pure English oak, pine-oak mix
in different proportions with or without accompany-
ing species (silver birch, small-leaved lime, or elm).
A significant difference in the density of regeneration
of various species composition was shown.

The presence of canopy gaps and low vegetation
cover contribute to the success of natural regeneration
in pine stands. Vegetation cover, particularly the
dominance of wood small-reed (Calamagrostis epi-
geios (L.) Roth) is one of the main limiting factor for
regeneration growth in a forest stand.

During the period of 2-3 years after clear-cutting
of pine stands rapid substantiation of forest ground
vegetation by wood small-reed is observed, which
creates unfavourable conditions for the natural rege-
neration of pine, due to competition.

A significant decrease in naturally regenerating
plants is observed within 4 years.

The growth of pine regeneration in non-forest areas
is successful if certain conditions are met: the presence
of a seed source nearby, a distance of up to 50 meters
from the pine stand, ground water availability, and
low or disturbed vegetation cover.
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3aKOHOMipHOCTi NPUPOAHOro
NOHOBJIEHHA COCHOBUX NiciB
JliBo6epexHoro Jlicocteny YKpaiHu

B.M. MactepHak’, T.C. MuBoBap?, A.B. lapmaiu®

BuBYeHHsI NPUPOAHOTO TIOHOBJEHHS B COCHO-
BUX JIepeBOCTaHaX, SIKi JOBOJI IIMPOKO PO3MOBCIO-
mkeHi y Jlicocteny Ykpainu, Mae BaJIMBEe 3HA4YCH-
H U1 TpaHcdopmalii JiCOBOro rocrnogapcrsa y
HampsiMi CTaJoro, HaOMMKEHOTO 10 PUPOIH JTiCiBHU-
uTBa. MeTo AOCHIHKEHHS € BUSBICHHS OCOOIMBOC-
Tell MPUPOTHOrO MOHOBJIEHHS COCHOBHUX JI€pPeBOCTa-
HiB y JliBoOepexnomy Jlicoctenmy YkpaiHu Ha OCHO-
Bi JaHUX MPOOHUX TUIOII i CIIOCTEPEKEHb Ha TUISTHKAX
MOHITOpPHHTY Y XapKiBcbkiii Ta CyMCBKiil 001acTsX.

[IpuponHe MOHOBIEHHS Yy COCHOBHX JlicaX Xapak-
TEPU3YETHCSI CcepeqHIM BIKOM 4-8 pOKIB 1 HHM3BKOIO
KiTbKicTIO pocinmH Ha Tekrapi (1000 [500-2000]).
I'ycrora migpocty (nmonax 3000 pocnuu Ha | ra) €
JOCTaTHBOIO Il (POPMYBaHHS HOBOTO JAEPEBOCTAHY

0e3 CTBOpEHHS JIICOBHX KYIBTYp. MiapicT chopmoBa-
HUU IBOMa JIEPEBHUMH BHIaMu — Pinus sylvestris L.
ta Quercus robur L. abo oboma nepeBHUMH BUIAMH
y PI3HUX MPOMOPLIAX Pa30OM i3 CyIyTHIMHU AEPEBHUMHU
Bunamu — Betula pendula Roth., Tilia cordata Mill.,
Ulmus glabra Huds.

CraTuCTUYHMNA aHaJi3 BHUSBHB, IO JIAIIE POCITHH-
HUH TOKPHUB CyTTEBO BIUIMBAE€ HAa HASBHICTH IMiJIPOC-
Ty. ¥ pa3i MEHIIOr0 NPOEKTUBHOTO MOKPUTTS TYCTOTa
HaJiHHOTO MiAPOCTY 3HauHO BHIIA. He BHUsABIEHO 3Ha-
qyIIoi KOpessiiii MiX KiJIbKICTIO MiIPOCTY Ta BiAHOC-
HOIO MOBHOTOKO MAaTepHHCHKUX HacaJKeHb. Busipie-
HO 3HAYHy BIAMIHHICTH Y TYCTOTI MIPHUPOTHOTO ITOHOB-
JICHHS 3QJIE)KHO BiJ] BUIOBOTO CKJIaay: HalMEHIIUM
el MOKa3HUK BUSIBUBCS Y YHUCTHX Olorpymax COCHH
3BHYAlHOI, A0 OUIBIIUM — Yy BUMNAJKy MOHOBIICH-
HSI COCHH 13 IOMIIIKOIO 1HIINX JEPEBHHUX BHUIIB (OKpIM
ny0a), a HABUIIIMM — y HAMPi3HOMAHITHIIINX 3a CKJIa-
JloM Oiorpyrmax, Mo MICTATh MiJpicT COCHH, nyda Ta
IHIMUX JUCTSHUX TMopia. BceraHoBineHo 3HauHE 3MEH-
LIEHHS! KIJBKOCTI POCIMH NPHUPOAHOTO ITOHOBIICHHS
MPOTATOM MEPIOY CIOCTEPEKEHb HA MOHITOPUHIOBUX
IUISHKAX.

KurwuoBsi cioBa: BunoBuit cknan; Pinus sylvest-
ris L.; MOBHOTA JIepeBOCTaHy; HAJIPYHTOBE BKPUTTS,
TpodoTor.

U Tlacmepnax Bonooumup Ilemposuy — axanemik JliciBHHYOI akaze-
Mii HayK YKpaiHH, JOKTOp CIJIbCHKOTOCIIOAAPCHKUX HaykK, mpode-
cop. YKpalHCHKHMI HAyKOBO-JOCIHIIHUI IHCTHTYT JIICOBOTO TOCIIO-
napcTBa ta arpomicomeniopariii im. I. M. Bucouskoro, Byn. ['puro-
pist CkoBopoau, 86, Xapkis, 61024, Vkpaina. E-mail: pasternak65@
ukrnet ORCID: https://orcid.org/0000-0003-1346-1968

2 [lusosap Temsna Cepeiisna — KaHIUAAT CUIBCHKOTOCIONAPCHKUX
HayK, CTapmuil HaykoBuil CHiBpOOITHMK, YKpaiHCHKHH HayKOBO-
JOCIITHUN THCTUTYT JIICOBOTO TOCIOAAPCTBA Ta arpojicoMerniopa-
uii im. I. M. Bucoupkoro, Byn. I'puropis CkxoBopoau, 86, Xapkis,
61024, Ykpaina. E-mail: pyvovar@ukrnet ORCID: https://orcid.
org/0000-0001-7250-8549

3 TI'apmaw Anna Bacuniena — crapmmii BUkiagad kadenpu JricoBux
KyJIBTyp, MeTiopaniif Ta caJoBo-IIapKOBOTO FOCIONApCTBa, Jlepixas-
HUIl OI0TEXHOJIOTIYHUI yHIBEPCHUTET, BYyI. AndueBchbKux, 44, Xap-
KkiB, 61002, Ykpaina. E-mail: garmash1505@gmail.com ORCID:
https://orcid.org/0000-0003-1874-094X

62 B. M. MactepHak, T. C. MuBoBap, A. B. lapmaLu. 3akoHOMipHOCTi IPUPOJHOT0 NOHOBNEHHA COCHOBMX MiciB JliBobepexHoro Jlicocteny Ykpaitu



Proceedings of the Forestry Academy of Sciences of Ukraine, 2024, vol. 27

aneMis
‘\‘xaa* ROV ),
o
&
g,

Hayxosi npani JliciBHH4OI akageMii HayK YKkpaiHu
Proceedings of the Forestry Academy of Sciences of Ukraine

http://fasu.nltu.edu.ua ISSN 1991-606X print
https://doi.org/10.15421/412414 ISSN 2616-5015 online
Article received 2024.06.11 @ DA Correspondence author
Article accepted 2024.10.18 Pavlo Vandzhurak
Forestry Academy pavlov.76(@ukr.net
of Sciences of Ukraine 103 General Chuprynka st., Lviv, 79057, Ukraine
VIIK 630*533

Bnaus rpynoBo-BnbipKoBoOi py6Kn Ha npoLec NpUpOAHOro NOHOB/IEHHSA
nig HameTom 6ykoBoro nicoctaHy Mokyrtcbkux Kapnar

M.1. BaHgxypak', 0. M. lebpuHiok?

I'pynoso-subiprosa (pynogo-nocmynosea) pyoxa zabesnevye 000puil po3gumox camocigy i niopocmy 0yKa n1icoo2o
6 ymosax 6on020i oyuunu. Kinvxicms onaeonaditino2o niopocmy Ha Opyautl pik nicis nepuioco po3uuperts 6ikoH 8io-
Ho6neHHs (Opyeutl nputiom pyoxu) nepesuwgye 21 muc. wm. Ha 1 2a.

Yepesz 06a poxu niciis nepuioco po3uiupenHsi 8iKOH GIOHOBIEHHs KIIbKICMb CaMocigy i niopocny CmaHosums
30,42 muc. wm. na 1 ea, 3 nux 1-piuku (camocis) — 31,1; 2-3-piuku — 28,2; 4-7-piuxu — 16,4, 8-15-piuxu — 10,7 ma
> 15 poxie — 13,6%. Poswupenns 6ikoH 8i0HOBNIEHHS CIMUMYIIOBAL0, HACAMNEPed, PO3GUMOK CAMOCigy ma OpibHo2o
niopocmy. YV po3pizi eucomuux epyn nHaubiroury wacmky (32,2%) nocioarome pocaunu eucomoro 00 9,9 cm, siki npeo-
cmaeieni nepesadcro camocieom. Jpionuil niopicm (h = 10-19,9 cm) s3atimae matisice maxy zHe camy 4acmky y npupoo-
Homy nonognenni (31,4%). Tpemio nozuyito nocioae naubinvuuii niopicm (130 cm i >) — 15,6%, sioznauerno nocmy-
noge 11020 HazpomMaodicents y 6cix Giknax ionoenents. Menuty, ane nomimmy yacmy ceped npupoOHo20 NOHOGEH-
HAa nocioae niopicm eucomnoi epynu 20-29,9 cm (10,9%). Iliopocmy inwux mpvox eucomuux epyn (30-39,9; 40-69,9;
70-99,9 cm) obnixosano oyce mano (1,7, 1,7 ma 1,8%). Iliopocmy sassuwxu 100-129,9 cm mpoxu Oinvuie (4,7%).

Cniecmasienus po3nodiny 0YK08020 camocigy i niopocmy 3a 8iKOSUMU Md GUCOMHUMU 2pYNAMU 0d€e Nidcmagy
cmeepodicysamut, wo 1-piuni pociunu 6xo0ame 00 ucomuoi epynu 0o 10 cm; 2-3-piuni — nepesacicHo 00 8UCOMHOT
epynu 10-20 cm; 4-7-piuni — 0o eucomnoi epynu 20-40 cm, 8-15-piuni — 0o sucomnoi epynu 40-100 cm. Iliopicm, six
aKkoeo nepesuwye 15 pokis, mae eucomy 100 cm i dinvute. 11i0 uac nposedenHs nepuiux KitbKox npuiiomie epynoso-
BUOIPKOBOT PYOKU MONCHA 3HAUHOIO MIPOIO 30epeemu OYKogull nIOpicm nio NOWKOONCEHHS, 36ANI0I0HU 0epesd y Npo-
munexcHuli 6ix 8i0 ikoH 6i0Ho8NeHnHA. Hatlbinbuie nowkodxrcyemovca niopicm eucomoro 1,0 m i suwe. Ilopao 3 yum,
niopicm 3 NOWKOOINCEHOIO BePXIBKOI0 A 3NAMAHUMU OOKOBUMU NALOHAMU NPOMALOM 080X—N MU POKi6 matidice
NOBHICIIO peceHepyEmMbCsi.

TompibHo 6uacho 30ilicHI08amMU PO3UUPEHHs 8IKOH 8iI0HO8NeHHA. Heszsadicarouu Ha 000py pecenepayitiny 30am-
HICMb NOWKOONCEHUX POCIUH, He 8apmO OONYCKAMU HA2POMAONCEHHS 8EIUKOMIPHO20 NIOpOCMY, AKULL HAUDiIbWe No-
WKOOHCYEMBCSL NIO YAC 30IUCHEHHS Yepeo8UX NPUIOMIE PYOOK.

Knrwouosi cnosa: npupoore nonosientHs, camocie; niopicm,; OyK aico8ull; 8iKO8I epynil; GUCOMHI SPYNU,; 30epelceH-
H3L niopocmy.

Beryn. Ilin BriMBOM KIIIMAaTHYHUX 3MiH, 1HTEH-  BaHb JI0 caMoBimHOBIEHHS. Lle cTocyeThcs Takox Oy-
CHBHOI €KCIUTyaralii JiCOBHX PecypciB y MPUPOAHUX  KOBUX JICIB, 32 PaXyHOK SIKMX 3HAUYHOIO MIpOIO 3a/10-
eKOCHCTEMaXx TIPChKUX JiciB €Bpomny, B T.4. i YKpaiH-  BOJBHSAETHCS TOMHUT y ACPEBHHI BCHOTO EBPOTNEHCHKO-
cpkux Kapnar BinOynucst 3Ha4Hi 3MiHH, K1 BioOpa3u- 10 periony. Tomy nuTaHHS e€()EKTHBHOTO BiATBOpPEH-
JMcs, HacaMIlepel, Ha 31aTHOCTI POCIMHHUX YTPYIoO-  HS JIICOBUX YIPYyNOBaHb 3a yuyacTio Fagus sylvatica L.

I Banoowcypax Ilaeno léanoguu — acuipant. HarioHanbHuil nicoTeXHiUHMH yHiBepcuteT Ykpainu, Byn. I'enepana Uynpunku, 103, m. JIbBiB,
79057, Yxpaina. Ten.: 032-237-80-94. E-mail: pavlov.76@nltu.edu.ua ORCID: http://orcid.org/0009-0007-5466-5824
2 Jlebpunrox IOpiu Muxaiinosuy — akanemik JliciBHIYOI akazemii Hayk Ykpainu, akajgemik-cekperap JIAH Ykpainu, JoKTop ciiibCbKOTOCTIONAp-
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€ HaA3BUYAWHO BAXXJIUBHUM, OCKITBKH KpIM JIiCO-
CUPOBMHHHMX (YHKIIH, TipChKi JICH BHUKOHYIOTH
CepeloBHIIHO-CcTa0Ii3y0ui (DYHKLII, sIKi BIUIMBAIOTH
Ha KiiMaT He juie Kapnarcekoro periony, aye it €B-
poru, B T.4. YKpaiHu 3arajiom.

3anpoBa/PKEHHS! CYLUIBHUX PYyOOK € MPHUYHUHOIO
HEMOBHOTO BUKOPHCTAHHSI IOTEHILIHHOI TPOIYyK-
THBHOCTI JIICOCTaHIB, TMOTIPIIye €KOHOMIYHI ITOKa3-
HUKWA B LMK «pPYOKa — NiCOGIOHOGNIEHH — pPYOKa»,
3HIWKY€E €()EKTUBHICTh BUKOHAHHS JIICOM 3aXHCHHUX
(yHKIIHA, 1 K HACHIZOK — CTae MPUYMHOIO Heparlio-
HaJILHOTO BHKOpHCTaHHA JicoBoro ¢ouay (IeHcipyk,
1992; Kpunuupkuii Ta iH., 2014; Tkau, KobGeup, Py-
MsHIeB, 2018). Tomy 3HaYHO eQeKTHBHIIINM HamIps-
MOM € BHMKOPHCTaHHsSI MOCTYMOBOI CHCTEMH pPYyOOK,
30KpeMa TrpynoBO-BHOIpKOBOro croco0Oy. Tak, micis
3MIACHEHHS TEPIIOr0 TPUHOMY Takoi pyOKH 3poc-
Ta€ OCBITIICHICTb, 110 BUSBISAE MO3UTHBHUI BIUIMB Ha
crad i pict nigpocty (l'opmennn, Kpuannkwuii, 1975).

HayxoBmi YxkpH/lIripmic (36ipauk..., 2001) BBa-
KarOTh, IO OCHOBHHM CIIOCOOOM JIiCOBIJTHOBJICHHS
y OyKOBUX Ta SUIMIIEBUX JlicaX € mpuponHuit. [Ipore
Opi€HTAaIlisI HA MPUPOAHE TTOHOBJICHHS TOIUTbHA JIUIIE
TOJIi, KOITU 3pyOu 1o0pe 3a0e3redeHi HACIHHUM ITOTOM-
CTBOM YCIX JiCOTBipHUX JaepeBHuX BuaiB (bpomosnu
Ta iH., 2013). [Ipore yMOBH 17151 HAIITHOTO TIPHUPOTHO-
TO NOHOBJICHHS OyKa CKJIaJaloThCs JIMIIE B POKU MaK-
CUMaJIbHOTO 1 cepenHboro Bpoxais (Kypusik, 2007).

Haiimenm BuTpaTHEM criocoOoM 3ajiceHHs 3py0iB
€ 1X 3aJMIIeHHS MiJl TPUPOJHE JTICOBIAHOBICHHS, X04a
BOHO 4YacTO Ma€ HE3aJOBIIbHUH JICIBHUYMN edeKT
BHACIIJIOK 3apOCTaHHA 3py0y MAaJIOIIHHUMHU JepeB-
numu Bugamu (OKexkyn, 2021). Opienranist Ha npu-
pOJIHE TIOHOBIICHHS JOIIBHA JIMIIE 32 YMOBH HOTO
MTOSIBH BIIPOJIOBXK KOPOTKOTO TIepiomy vacy (2-3 pokw),
OCKUIBKH 32 TPUBAJIOTO MPOXOIKEHHS MPOLECy BTpa-
YaeThCsl HOro eeKTHBHICTD, 1110 BiJOOpakaeThCsl Ha
BiJITEpMiHYBaHHI OTpUMaHHs JepeBHOro 3amacy (Me-
ranmiHcekuid, Hakoneunuit, 1967).

Po3BuTOK OYyKOBOTO TIIPOCTY 3aleKUTh Bija Oara-
ThOX YMHHHKIB. BIIPOMOBX IMepiioro poxy Biamangae
nepeBaxxHo 60-90% camociBy Oyka (Kpunuipb-
kuit, CaBuy, 1973). Ilpu 1boMy OCHOBHMM YHWHHH-
KOM BIDKMBAHHS CaMOCIBY € IHTEHCHBHICTh OCBITJICH-
Hs (KarutynoBekuii, 1965; MonoTkoB u ap., 1971). 3a
I1.C. KamnynoBcekuMm (1965), Haiikpaie OcBiTIICH-
HS U PO3BUTKY Migpocty Oyka ckianae 10-20% Bix
MOBHOTO OCBITJIEHHS. MeHIIe OCBITICHHS € He-
JOCTaTHIM Ui €()eKTUBHOTO MPOXOJKCHHS ()OTOCHH-
Te3y 1 MOCTYNMOBO NPW3BOAWUTH 10 3arubeni migpoc-
Ty. [HTeHCHBHIIIE OCBITJIICHHS MPOBOKY€E OYpXJIMBUI
PO3BHTOK TPaB’sSTHOTO BKPHUTTS, SIKE TAIBMY€ TPOLIECH
MIPUPOJHOTO TIOHOBIIEHHS Oyka. [Ipu 1ipboMy HeraTtus-
HUH BIUIMB Ha PICT 1 PO3BUTOK HOT0O MigPOCTYy Mae He
JMIIE THTEHCUBHE 3a/ICPHIHHS TPYHTY, alle i BUJOBUI
ckiayn TpaB’sHOi pocimHHOCTI (Iopmennn, Kpuauii-
kuii, CaBuy, 1972).

VY3arajbpHIOIOUN pe3ynbTatd 15-pidHoro eKCIIepH-
MEHTY 3 HPHUPOJHOTO MOHOBJICHHA OyKa Ha II'ATH Ji-
JSIHKaX 3 PI3HOIHTEHCHMBHUMH pyOKamHM, po3TaoBa-
Hux y 3axigaux Kapnarax, M. Barna (2008) BusiBuB

301IBIIEHHS KITTBKOCTI MIAPOCTY OyKa 31 301TBIICHHAM
IHTEHCHBHOCTI pyOoK. OmHaK, JOCATHYBIIU TEBHOTO
MiKy Ha AUISHIL 3 CepeHbOI0 iHTEHCHBHICTIO PyOKH,
Bi0y/TOCh 3MEHIIEHHS KiIBKOCTI miapocTy. Ha mymky
nociigHuka, Buobupanus 50% nepeBocTaHy MpPU3BEIO
JI0O MEHIINOI KUIBKOCTI HaCIHHUX pecypciB (0OMexyro-
guii (pakTop A MPUPOTHOTO IOHOBIICHHS), 1110 Bi00-
pasuiiocs Ha 3HIKEHHI KUTBKOCTI JEPEBHUX POCIIHH.

3a pesynbraraMd BHUBYCHHS J1ICIBHHYO-EKOJIOTIY-
HUX HACIiJKIB TPOBEACHHS PI3HUX CIOCO0IB pyOOK
y nicax Kapnar Ha npouecr BiATBOPEHHS J1iCOBOTO ce-
penoBuiia Ha OykoBux 3py0Oax [.T. Kpunuupkuii Ta
. (1998) BcTaHOBWIN, IO TICIS MPOBEACHHS MeXa-
Hi30BaHMUX YJIOTOBUHHHX PYOOK (hOpMyBaHHS 3IMKHY-
TUX OyKOBUX MOJIOAHSIKIB 1 BiTHOBJICHHSI JTICOBOTO Ce-
penoBwuina BigOyBaeThcst BIPoaoBk 20-25 poKiB micis
OCTaHHBOTO MPUHOMY PYOKH.

VY BUmajKy A00pe OpraHi3oBaHOrO TEXHOJOTTYHOIO
MPOIIECY TPAKTOPHOTO TPETIOBAHHS JCPEBUHH HA SUTH-
HOBUX, SUIMLEBHX Ta OyKoBHX 3pybOax Kapmar wactka
HETIOIIKO/PKEHOTO MiAPOCTY CTAHOBUTH B CEPEIHBOMY
78,5% (Bitep, 2017). IIpu mmpoMy HaWBHILY 30epexKy-
BaHICTb BUSBIEHO Y BUCOTHIiH rpymi apiOHoro (84,6%),
a HaliHWK4y — y rpymi Bemukoro miapocty (75%).
Cepesl TIOMIKO/KEHD BiJI3HAYEHO TMONIKOPKSHHSI CTOB-
OypuiB (62%), kopeHiB (27%) Ta KpOHH JEPEBHUX POC-
s (11%).

M. Stiers et al. (2019) BBaxaroTh, 10 y MPUPOTHUX
OyKOBHX JIiCOCTaHaX OCOOJMBO BAKJIMBHMHU € 3MiHH
y IIUIBHOCTI HAMETY, OCKUIbKM BOHHU BIUTUBAIOTH Ha
MOCTYIUIEHHS CBIiT/JIa Ha MOBEPXHIO JICOBOI MiICTHII-
k. CTBOpeHHS pO3PHBIB PI3HOTO pO3MIpy y Hame-
Ti IGPEBOCTaHY Ja€ 3MOTY PEryIOBaTH IOCTYIHICTh
CBITJIa 110 IOBEPXHI IPYHTY 3 METOK CTUMYIIIOBAHH
BIHOBITIOBAIbHUX MpPOLECiB. Po3pusn y Hameri Gyko-
BOTO JI€PEBOCTaHY JOLIILHO CTBOPIOBATH LIIAXOM 3a-
MIPOBAKEHHS PI3HUX CMOCOOIB TIOCTYMOBUX PYyOOK,
30KpeMa — IpyHoBO-BUOIPKOBOI.

Axmyanvricms 0ocniodceny TONATAE€ Y BUBUCHHI
BIUTMBY TPYIOBO-BHOIPKOBOI (TPYHOBO-TIOCTYITOBOT)
pPYOKH Ha IpoLec IPUPOJHOTO ITIOHOBJIECHHS Y BOJIOTiH
rpabosiit OyunHi [lokyrcekux Kapnar.

Mema pobomu monsTac B OOTPYHTYBaHHI TIep-
CIIEKTHBHOCTI  3aCTOCYBaHHS TPyHOBO-BHOIPKOBOI
(rpymnoBo-nocTynoBoi) pyOku sk e(EeKTHBHOTO 3aco-
Oy inTeHcHu]ikarii mporecy MpUPOITHOTO BiATBOPEHHS
OyKOBHX JIEpPEBOCTaHIB.

Jns mocsirHeHHsT MeTH poOOTH BHM3HAUEHO TaKi
3a80anns 0ocaioxcenns: 1) OIIHATHA KUTBKICHUH Ta
BUJIOBHI CKJIaJ] CAMOCIBY 1 MIAPOCTY IiJ HaMeToM Oy-
KOBOTO JIEpPEBOCTaHy; 2) BHUBUMTHU po3no;1in camoci-
BY i TiZIPOCTY 32 BHCOTHMMH IPYIaMK y Pi3Hi nepiozu
JOCTIKEeHb; 3) BCTaHOBUTH €(EKTHBHICTb 3aCTOCY-
BaHHS TPYNOBO-BUOIPKOBOI PyOKH LIS TIPOXOKEHHS
MIPOIIECY MPUPOIHOTO TTOHOBIEHHS ITi]T HAMETOM OyKO-
BOTO JEPEBOCTAHY.

00’extHn i MeTonuka gociaimkedb (Objects and
methods). 06 ’ecxm docnidscens — IHTEHCUBHICTB TIPO-
Lecy IPUPOJHOTO ITOHOBJICHHS il HAMETOM OYKOBOTO
JIEPEBOCTAHY JI0 1 MICJISI TPOBEJCHHS JABOX MPUHOMIB
TpyTOBO-BUOIPKOBOI pyOKu. [Ipedmem OocnidxceHv —
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BILIMB TPYIIOBO-BHOIPKOBOT pyOKH Ha KIIbKICTh Ta BH-
JIOBHI CKJIaJ] CAaMOCIBY 1 TiIPOCTY.

Jlns BUKOHAaHHS METH POOOTH BUKOPHCTAHO TaKi
METOIH TOCIIIKEHb: PEKOSHOCYUPYBALbHI — IS BCTa-
HOBJICHHS IO 1 PO3TAllyBaHHS JICOBUX HACaIKEHb
3a TepeBaror OyKa JIiCOBOTO; JiCI6HUYO-MAKCAYIIHI —
JUTS 3aKJIaflaHHA TPOOHMX JIUISTHOK, BCTAHOBJICHHS
TAKCALIHHIX XapaKTePUCTHK MPUPOIHHX JiepeBocTa-
HiB, TyCTOTH 1 criamy rnz[pOCTy, NOPIBHANILHOI eKo-
n02ii — ISl BU3HAUEHHS TUILY JICOPOCIMHHUX YMOB
i THITY Jicy; Mopgbomempuqm — Ul BCT@HOBJICHHS
polepHHx MOKa3HUKIB CaMOCIBY 1 MiJPOCTY; Gapia-
yitinoi cmamucmuxy — s 00poOIEHHSI eKCIIepUMeH-
TaIbHUX JAHUX, TIATBEPHKCHHS JOCTOBIPHOCTI OTPH-
MaHHUX Pe3yJbTaTiB JIOCIIKEHb.

[MomboBi mocHipKeHHsT 0a3yrOThCS HA 3aKiaJlaH-
Hi moctiifaux npoOuux miowm (IIII) y dopmamii
Oyka JlicoBoro (Fageta sylvaticae) B MeKax HayKOBO-
BupoOHnumux cramionapis (HBC) 3 mactymauMm BH-
BUCHHSM JTIiCIBHUYIO-TAKCAIIMHUX XapaKTePUCTHK Jie-
peBocraniB. 3axmanenHs [l B mexax BuIiIeHUX
CEKILIN 3aiiicHIoOBaIM BianosigHo 10 sumor COY 02.02-
37-476:2006 (2006). BcraHOBIEGHHST TaKCAI[IHHUX TIO-
Ka3HHKIB JePEBOCTAHIB MPOBOIMIN 32 JIFOYMMH HOP-
maruBHUMH Matepianamu (I'ipc Ta in., 2013; bimoyc Ta
iH., 2020). OOk mIPOCTy AepEeBHUX BUIIB 32 BIKOBH-
MU TpylaMi BUKOHAHO 3a MeTomukoro H. M. [opmieni-
Ha (1977). Jlast TOCTOBIpHOTO OIIHFOBaHHS HaJiHHOC-
Ti IPUPOAHOTO TIOHOBIICHHS MiIPICT YCiX BIKOBUX TPy
TIEPEBOIUITH B IPyITy 4-7-pivoK, SIK HAHOLIbII OnaroHa-
nitiny. st oOpoOJIeHHsT pe3ysbTaTiB MOCHIKEHb BH-
KOPUCTOBYBAJM METOJM MAaTE€MaTUYHOI CTaTUCTHUKHU
(F'opomrko, Muxknym, Xomiok, 2004) Ta koMl roTepHi
nporpamu «Excel».

Jlyisi BCTaHOBJICHHSI KIJIBKOCTI CaMOCIBY 1 Tijpoc-
Ty Bukopuctano meroauky M. M. Topmenina (1977),
3TiTHO 3 SKOI0 B TIPCHKMX YMOBAxX IIiJl HAMETOM JIiCY
Ta Ha 3py0ax PEKOMEHIOBAHO 3aKIajaTH ABOMETPO-
Bi OOJIIKOBI CMYTH Ha BCIO HIMPHUHY JIICOCIKH, PO3Mi-
nrytoud ix Bromepek cxmry. Ha cekmii Ne3 6yKOB0ro
CTalioHapy, A€ MPOBEACHO TPYNOBO-BUOIPKOBY PYOKY,
y KO’)KHOMY BiKHI BiTHOBJICHHS, y 3B’SI3Ky 3 HOTO He-
BEJIMKOIO TIJIONICT0, Y HAWOUIBII XapaKTEpPHOMY MiCIIi
Oy/1o 3aKIafeHO OHY OOMIKOBY CMYTY — mpaHceKkmy
(miHIAHUT MapmIpyT Uit 00Ky caMOCIBY 1 MiAPOCTY
3 BU3HAUCHOIO IIUPUHOIO Ta JOBXHUHOIO) 3aBIIUPIIKH
4 M Ta 3aBIOBXKKHU 4epe3 BCE BIKHO BiJHOBIICHHS.

bioMeTpuyHi TOKa3HUKK CaMOCIBy Ta MiAPOCTY
JIEPEBHUX BHIIIB BU3HAYAIM Ha IMiJCTaBi 0OMipy BCiX
eK3eMIUIIPIB, SKI 3HAXOAWJINCh B MeXaxX BHUIUICHOI
TpancekTH. CaMOCiB 1 MAPICT BIAHOCKIHM O OXHI€T
i3 BIKOBUX TPyl — OJHOPIYKH; 2-3-piuku; 4-7-piukw;
8-15-piuku, > 15 pokiB. Ilpu npomy, 10 Kareropii
camocigy BITHOCUJIM JICPEBHI POCIMHU HACIHHOTO TI0-
XOIDKEHHS BIKOM 110 OfgHOTO poky. [lo nidpocmy Bin-
HOCWJIM POCJIMHU HACIHHOIO ITOXO/DKEHHSI BIKOM IBa
1 OibIIe POKIB, SIKI B IEPCIIEKTUBI 37aTHI chopMyBa-
TH JI€PEBOCTaH.

Jns momily TPUPOTHO TOHOBIEHHX JEPEBHHX
POCJIHH 3a BHCOTOIO Ta KAaTEropisiMA CTaHy BHUKOPHC-

tamu mkamy IUFRO (Commarmot, Brandli, Hamor,
Lavnyy, 2013), 3a k010 pO3pI3HSIOTH CIM BHCOTHHUX
rpyn migpocty (10-19,9; 20-29,9; 30-39,9; 40-69,9;
70-99,9; 100-129,9; 130 cm i OinmbIne) 1 Tpu KaTero-
pii crany — 30oposi (BepxiBKkoBa OpyHbKa i marin 6e3
Oy/Ib-SIKUX TIONIKO/PKEHB; MAariH IMOMepPeJHbOTO POKY
He OO0 imCHUWI TBapWHAMH); NOwKoddceri (BEPXiBKO-
BHIA TTariH MOIIKO/KEHO — 3JIaMaHWW, CyXUi, BiACyT-
HSl BEpXiBKOBa OpyHbKa SIK Pe3yJabTaT MEXaHIUHUX I10-
IIKOJ[’KCHb, HETaTHBHOI JIii PaHHIX OCIHHIX 3aMOpO03-
KiB YU TIi3HIX BECHSHHMX NPUMOPO3KIB, TPUBAIOTO
3aCyILIMBOIO MEPIoAy TOIO); 00 ideni (TUKUMH abo
JOMamHiMKA TBapuHamu). J[i1s oOmiky camociBy Ta
IpiOHOTO TIIPOCTY HAMH JOIATKOBO BBEACHO IIIE OHY
BUCOMHY 2pyny — 00 9,9 cm.

Tun micy Ha Z[OCJ'II,Z[)KyBaHI/IX JUIIHKaX BU3HAYa-
M 3a MiAXO0NaMH JIICIBHUYO-EKOJIOT1UHOI Kiacu(ikarii
(ITorpebnsk, 1993; I'epymmncekuii, 1996; Octanen-
ko, Txau, 2002; Tkau, Taprominschka, Opios, 2024)
3a CYKYITHICTIO OCHOBHHX 1 JOTMOMIKHUX O3HaK. [lin
yac kiacuikamii gepeBHoi pocnuHHOCTI [ToKyTChKHX
Kapnar BuxopuctoByBanu HamnpaiioBanHs M. A. To-
ayous, K. A. Manmunoscbkoro (1967).

Jiist BCTaHOBJICHHSI BUJIOBOTO CKJIaJy HaJArpYHTO-
BOTO BKPHUTTS BUKOPHCTOBYBQJIM BHU3HAYHWK BUIIUX
pocimH (Onpenenurenb..., 1987) Ta BU3HAYHHUK POC-
JIMH IS THITB JTicopociauHHnX yMoB (Iopmrenun, by-
Telko, 1962).

Pesyabratn pociainxensb. 3rigHo 3 «[IpaBunamu
pyOok ronoBHOro kopuctyBanus» (2009), y OykoBHX
nepeBocTaHax 3 moBHOTOO 0,6-0,8 mpoBOmSITH Mmpu-
nputiomMHi TPyToBo-BuOipKoBi pyoxu. Ilin gac mepro-
ro mpuiioMy (QOpPMYIOTh BiKHA TPUPOIHOTO BiTHOB-
JICHHS B KUJIBKOCTI 4-8 IIT., IJIOMIA KOYKHOTO 3 SIKMX HE
noBuHHA nepeBuiryBari 300 M2,

Cekuist Ne3 obGmamroBaHa y OykoBOMY JiepeBOCTa-
Hi, JI&é TPOBeNeHO TpymnoBO-BHOIpKOBY pyoky (I'BP)
(xB. 28 bepesiBchkoro n-Ba ¢imii «Kyrtceke JII»).
Excnio3umist cxmiy — MiBHIYHO-CXiJHA, CTPIMKICTh —
15-18°. [lo mepmioro npuiioMy pyOKH BiZHOCHA IOB-
HOTa y Wil YacTHHI JepeBOCTaHy JOBOJI BHCOKa
(0,84). Ha ninstHIli epeBakae TpynoBe po3TallyBaHHs
JIEpeB, X04ua 3IMKHYTICTh KPOH JOCHUTH BHUCOKA.

Ilepen npoBeneHHsm nepiioro npuiiomy I'BP nHa
IUTSTHIN OyJlo BU3HAYEHO YOTHUPH BiKHA BiJHOBJICHHS:
Nel — 17 x 18 m (306 m?); Ne2 — 30 x 10 M (300 m?);
Ne3 — 28 x 10 m (280 m?); Ned — 20 x 15 m (300 m?).
Bikna Hamivaau B MiCIsiX, Jie OyJa 30cepe/pkeHa Haii-
OinbIIa KUTBKICTH CaMOCIBY 1 MiApOCTy Oyka JTiCOBO-
ro. OgHOYaCHO HABKOJIO BiKOH BimHOBiIeHHS «lIpaBm-
namu...» (2009) nmependadeHo pO3PiHKEHHS IepEeBO-
cTaHy 70 nmoBHOTH 0,5 y cMyrax 3aBIIMPIIKH 5-15 M.

[lepen mpoBeaennsm pyOku y »xoBTHi 2016 p.
OyJ10 311MCHEHO TEpesIiK JEePEeB Ha CEKINI i BCTAHOB-
JICHO JTiCIBHUYO-TaKCaIliiHI XapaKTepUCTHKU J1ePeBO-
CTaHy. Takox y HaMiueHHX BiKHAX BiZHOBJICHHS OyIl0
3aificHeHo 00K caM001By i nmpOCTy

[epmmii npuitom I'BP Oyno 3xilicHeHO B OCIHHBO-
3umoBwuii iepiox 2016-2017 pp. BignosigHo, BcTaHOB-
JICHHS TaKCaI[ITHUX MMOKAa3HUKIB OYKOBOTO JIEPEBOCTAHY
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Oyno 3pobieno mo mposeneHas pyokwm (10.2016 p.)
(Tabm. 1).

[Ticast obmamTyBaHHS BIKOH BiJHOBJICHHS (Tiep-
mmid npuiiom) Oyno 31iHCHEHO MOBTOPHE BH3HAYCH-
HSl TaKCAlifHUX TOKa3HUKIB JEPEBOCTaHy y TpaBHI
2017 poky. Bcranosneno, mo Ha cekii Oyno mpoBe-
IleHo pyOKy cepemHboi iHTeHCUBHOCTI (22,7%). Hemio

3pic MOKa3HUK CEPEIHBOTO JiaMeTpa, OCKIIbKN BiKHA
BiJTHOBJICHHSI BJIAIITOBYBAJIM Y MICISX HArPOMaJ[KEH-
HSl CaMOCIBY 1 MipocCTy, kil chopMyBaBcs IiJ TPy-
MaMH JE€pPEeB MEHILIOTO PO3MIpy, IO JaJI0 MOXIIUBICTD
MIPOHUKHEHHS O1IbIIIOT KIIBKOCTI CBITJIA ITiJ] HAMET Jie-
peBoctany. CepelHsi BUCOTa JEPEBOCTaHY MPAKTUYHO
He 3MIHMJIACh.

Tabnuysa 1. Takcauiiini nokazuuku aepeBoctany Ha HBC Nel (cexuia Ne3, 10bku; D;-bk; 85 p.;
rpynoBo-pudipkoBa pyoka)

Table 1. Forest mensuration indicators of a forest stand in permanent study-and-production
area (PSPA) No.1 (section No.3, 10BE; moist fertile beech forest; 85 years old; group-selection felling)

HepeHuii N, Cepeni SI, P, 12/1, Bunose . InTeHcuBHicTs
BU]L IIT./Ta H, ™ D, cm m*/ra o[l m’/ra YUCIIO pyoKH, %
Jo nepuoro npuiiomy pyoxu (nepenik 10.2016 p.)

byk micoBuii 432 32,3 33,8 37,75 0,84 529 0,421 Ir -
[Ticnsa mepmoro npuiiomy pyoxu (mepemik 05.2017 p.)

byk nicouii 325 32,8 34,3 30,03 0,65 409 0,419 I 22,7
[icns npyroro npuiiomy pyoku (mepemnik 05.2022 p.)

byk nicouii 274 32,5 35,4 26,97 0,60 366 0,419 I* 10,3

[lopsin 31 3pyOyBaHHSIM A€peB y BiKHAX BiTHOBJIEH-
Hs1, OyJI0 TakoK 3py0aHo MEBHY KIUIBKICTb JIEPEB MikK
BIKHaMH, HacamIepesa Ti, SKi OyJd TOLIKOMKESHI ITiJl
Yyac 3BAIIOBAHHS, & TaKOK ypa)keHi OIOTUYHUMH Ta
a0lOTHYHUMHU YMHHUKAMU. 3BAJIOBAHHS NEPEB BimOy-
BaJoCs 32 MEKi HAMIYeHUX BiKOH BiTHOBJICHHSL.

Pesynbratn o0miKy migpocTy uepe3 I'SITb POKIB
micnst mepioro npuiiomy pyoku (xoBTeHb, 2021 p.)
MOKa3ajM, 1[0 Yy BIKHAX BIJIHOBJICHHS HarpoMaju-
Jach 3HaYHA HOTO KibKicTh — Oinbiie 15 Tuc. mT./ra.
3rimHo 3 Bumoramu «lIpaBui pyOOK TOJOBHOTO KO-
puctyBanus» (2009), Taka KUTBKICTh MIIPOCTY € JIO-
CTaTHBOIO ISl PO3LIMPEHHS BiKOH BiJHOBJIECHHS, IO
it Oyno 3pobreno y aucronaai-rpyani 2021 poky. Pos-
HNIMPEHHSI BIKOH OYyJ0 3[ifiCHEHO B CEpeHbOMY Ha
30%, BHACTIIOK YOTO BOHU HAOYJIH TaKOTO PO3MIpYy
i moommi: Nel — 22 x 18 m (396 M?); Ne2 — 35 x 12 ™
(420 M?); Ne3 — 28 x 15 m (420 m?); N4 — 20 x 20 m
(400 m?). 36ibIIEHHS TUIONI BIKOH OYys10 3p00JIeHO 32
paxyHOK 3pyOyBaHHS IepeB y CMyrax pO3LIMPECHHSI.

BigHOCHO HeBenMKe PO3MIMPEHHS BIKOH 3yMOBIICHO
HeOe3MeKoro X 3apocTaHHs HEOAKAHOK POCIHHHICTIO.
BinmosigHo 3amac nmepeBwHH, SKUi Oyio 3pybaHo 3a
NpyTUi TIpuiioM, € HeBelMHKUM (pyOka ciaOKoi iHTeH-
cuHocTi — 10,3%) (muB. Tadn. 1). Y mponeci pyOku
3py0aHO JMIIe Ti JEpeBa, HE3AICKHO BiJ| IXHHOTO
niaMeTpa, SIKi 3HAXOAWINCH y 5-15-MeTpoBii cmys3i
PO3IMIHMPEHHS HABKOJIO BIKOH BiTHOBJICHHSI.

Bnacnimok nposenenHs apyroro mpuiiomy I'BP ce-
pelHsl BUCOTa NPAKTUYHO HE 3MIHMIIACS, TIPOTe 301J1b-
LIMBCS cepenHiil miamerp nepeBocTaHy. Bracmizok
PO3LIMPEHHST YOTUPHOX BIKOH BiAHOBICHHS OyJlO BU-
Opano 43 M® IepeBHHH, 110 CTATIO TPUINHOIO 3HHKEH-

Hsl a0COJIFOTHOI Ta BiHOCHOI TMOBHOTH J€PEBOCTaHY
1 B HAaCTYITHOMY CTHUMYJIIOBAJIO TPOIEC MPUPOTHOIO
MIOHOBJICHHSI.

Po3mmpeHHIo BIKOH TIepeayBajio TaKOX psCHE
TJIOJOHOIICHHS OyKa JTicoBoro y momepeaasomy 2020
potii, y 3B’s13Ky 3 unM Ha 4ac obmiky (10.2021 p.) Ha
JIJISTHII B I[JIOMY, & OCOOIHMBO — Yy BiKHAX BiJHOBJICH-
HS Ta 1O iXHIX Mexax Oyjia HasiBHAa 3HAYHA KiJIbKiCTb
OyKOBOTO CaMOCiBY.

Bapro 3ayBa)kuTH, 1110 BiJHOCHO HEBEJIMKE 32 ILJI0-
EI0 PO3IIMPEHHS BIKOH € IOIUTBHUM 3 IOTJISIAY He-
JIOTTYIIEHHS CHJILHOTO PO3POCTaHHS OXKMHH MIOPCTKOL
(Rubus hirtus Waldst. & Kit.), 30ibIIeHHS OCcepeKiB
SIKOT B YMOBaX BOJIOTOi OyYHMHU 32 YMOBHU MOKPAIICHHS
OCBITJICHHS IPOXO/UTH JIy’KE THTEHCHBHO. 3apOCTaHHS
OXXKMHOIO IIIOPCTKOK0 3HAYHUX 32 TUIOUICI0 MPOTaIH
y OYKOBHX IEpEBOCTaHAX 3BOAUTH HAHIBEIb 3YCHII-
TSl JTICIBHUKIB 3 YCHIIIHOTO TPUPOIHOTO ITOHOBJICHHS
ninstaku. Tak, H. M. Topmenin Ta in. (1972) Bcrano-
BWJIM HAWCWIBHIININN HETaTUBHUM BIUIMB Ha JKUTTE-
IiSUTBHICTB migpocTy Oyka came Rubus hirtus, sxa
CHUJIBHO PO3POCTAETHCS 3a TONIMIICHHS OCBITICHHS,
a HaHCTIPUATIUBIMNN BIUTUB — 3 00Ky Chamaenerion
anqustifolium (L.) Scop.

3a pesynpraraMu JOCIIPKEHHS, BiKHA ILUIOIMICIO
400-420 m? micns MPOXOMKESHHSI TIONEPEAHBOTO eTaIy
[OHOBJICHHST B HHUX OyKa, HaWMEHIIC IiJIal0ThCs
3apOCTAaHHIO OXXWHOIO. MEHII 3a TUIOIICI0 BiKHA
(B mexax 200-250 m?) 3apoCTaroTh OKHHOIO HaliMeH-
11e, aje MmosBa i PO3BUTOK ITIPOCTY HA HUX MPOXOIAHUTH
BIJTHOCHO CJIa00 BHACIIIJIOK HEIOCTATHHOTO OCBITIICHHS.

[omiorumu  nocmimxenusmu  (Muxainis, Crps-
Menb, XomuH, 2016) BcTaHOBIEHO, MO Yy OyKOBHX
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Jicax Ha mporanuHax Turomiero Bix 236 mo 3927 wm?
B YMOBax BOJIOToi IpaboBoi Oy4HHU MPUPOJHE MTOHOB-
JICHHS 3arajioM € 3an0BuIbHEM. [IpoTe Ha mporanuHax
Manux 1 equkux po3MipiB MiAPOCTy HaWMEHIIe, a Haii-
OLMBITy HOTO KIMBKICTH 3a)iKCOBAHO caMmMe Ha cepeo-
Hix 3a po3MipoM nporanuHax. ToOTo, Ha HEBEIUKUX 3a
TUIOLICIO MPOTANIMHAX HETaTHBHUM UYMHHUKOM BHCTY-
Ta€ HEJAOCTaTHE OCBITIIEHHS, a HA BEJIMKAX — IHTEH-
CHBHE PO3POCTaHHS TPaB’THOI POCIMHHOCTI Ta OKHHH.

[nmmmu  gocnimkenasmu (Jlapauit ta iH., 2021)
BCTAHOBJICHO, MIO BiJl IJIOUI TMPOCBITIB y JicocTa-

Hi 3aJIKHUTHh PO3IMOILT MAPOCTy Oyka 3a BUCOTHUMHU
rpynamu. Tak, Ha mporajuHax riomiero Big 117 g0
1372 M? mepeBakarouor0 TPYyIo0 € MiAPICT 3aBBUIIKU
o 50 cM, skuit 3aiimMae Big 35 mo 90% cepen iHIIMX
BUCOTHHX TPYIL.

O06nik camociBy i miapocty y koBTHI 2016 p. 10
npoBefieHHd nepiioro npuiiomy I'BP mokaszas me-
peBary HaWOUTBII HaIiHHOTO 4-7-pidHOTO, a TaKOX
8-15- pmHoro HlleOCTy (33,0 ta 30,7%). Yactka
caMociBy 1 ApiOHOTO MigPOCTy MOPIBHSHO HU3bKA (4,6
ta 11,8%) (Tabmn. 2).

Tabnuys 2. Po3moain camociBy i minpocty Fagus sylvatica L. 3a BikoBumu rpynamu Ha HBC Nel
(cexnist Ne3, rpynoBo-BudipkoBa pyoka) snpoaosx 2016-2023 pp., Tuc. mt. Ha 1 ra

Table 2. Distribution of self-seeding and young growth of Fagus sylvatica L. by age groups in PSPA No.1
(section No.3, group-selection felling) during the period 2016-2023, thousands pcs per hectare

No BikoBi rpynu migpocTy
Paszom
TpaHCeKTH 1-piukn 2-3-piuku 4-7-piuku 8-15-piukn > 15 pokis
Pesynsrarn o6miky 11.2023 p. micns npoBeneHHas apyroro npuiiomy ['BP

Nel 9,00 8,98 6,32 3,03 4,09 31,42

No2 10,31 9,20 5,60 3,34 4,54 32,99

Ne3 7,91 8,28 4,22 2,66 3,36 26,43

No4 10,62 7,90 3,76 4,02 4,52 30,82
Cepenne 9,46 8,59 4,98 3,26 4,13 30,42

Pesynsrarn o6mixy 10.2021 p. no nposenenss apyroro npuiiomy ['BP

Nel 8,56 5,10 2,40 2,78 2,94 21,78

Ne2 10,24 4,06 2,84 2,34 3,28 22,76

Ne3 8,19 3,62 1,64 2,82 2,18 18,45

Ne4 8,38 3,88 1,32 4,13 3,71 21,42
Cepenne 8,84 4,16 2,05 3,02 3,03 21,10

Pesynbrarn o6miky 10.2016 p. 1o mpoBeneHHs nepiroro npuiiomy ['BP

Nel 0,38 0,80 3,02 2,61 1,60 8,41

Ne2 0,56 1,45 2,56 2,28 2,02 8,87

Ne3 0,25 0,64 2,08 3,03 1,11 7,11

Ne4 0,32 1,01 3,14 2,11 1,74 8,32
Cepenne 0,38 0,97 2,70 2,51 1,62 8,18

[To BCiX YOTHPHOX BIKHAX BiTHOBIICHHS CIIOCTEpE-
JKCHO TICBHY BapiaOeNbHICTh 3a KIJIBKICTIO IMiJPOCTY
MO BIKOBUX TpyINax, ajie 3arajibHa KUIbKICTh MiAPOCTY
1 caMOCiBy 10 KO)KHOMY BiKHY BiJTHOBJICHHSI B I[LJIOMY
€ BIIHOCHO MOIIOHOIO.

KinpkicTh Ta po3MoOi camocCiBy 1 MiIpoOCTy 3a
BIKOBUMH Tpynamu ctaHoMm Ha 10.2021 p. cyrre-
BO BijIpi3HsA€THCH Bijg Takoro y 2016 pori. Bripomosik
YOTHPHOX POKIB TICHIS TEPIIOTO MpHUHOMY PYOKH 3a-
rajibHa KUTBKICTh TPUPOTHOTO TOHOBJICHHS 301TbIIN-
nack y 2,6 paza, B OCHOBHOMY — 3a PaXyHOK CaMmOCiBY
i npibHoro mimpocty. BHacnmimok mepexomy 4acTWHU

MIPOCTy 3 OXHIET BIKOBOI TPYyNH B IHINY BiIOyIOCH
HarpoMajKeHHs BEJTMKOMipHOTO Tigpocty (> 15 p.) —
B 1,9 pa3za (puc.).

Jlyxe cyTTEBHX 3MiH Y KiJIBKOCTI TiIPOCTY BiKOBHX
rpyn 4-7 Ta 8-15 pokiB He BimOyI0Cs, MPOTE, MOPIBHS-
HO 3 2016 p., pi3ko 30UTBIIMIIACH KUIBKICTH JPiOHOTO
migpocTy i camociBy (BianosigHo, B 4,3 ta 23,3 pasmu).
[lepmiomy po3mupeHHr0 BikOH (IpyTuit puiiom pyOku
10-11.2021 p.) mepemyBaB HaciHHHUH pik Oyka JIiCOBOTO
(2020 p) PE3YJILTATOM HYOrO CTaB CUJTHHHN PO3BUTOK
CcaMOCiBy i IpiGHOTO MiAPOCTY, 32 PAXyHOK HOTO i CyT-
TEBO MIIBUIMIIACH TYCTOTA MPUPOIHOTO MOHOBICHHS.
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HaykoBi npaui NliciBHuyoi akagemii Hayk Ykpainu, 2024, gun. 27

Bapro Big3zHauMTH, IO IO MPOBEJCHHS JAPYroro npu-
oMy pyOKM KUTBKICTh CaMOCIBY 1 piOHOTO TiAPOCTY
Oyi1a He3HAYHOIO.

Puc. ®parment HBC Fagus sylvatica na cexiii Ne3
y MeXax TpaHCeKTH (BikHa BigHOBIeHHs) Nel micis
MPOBEJICHHS MEPIIOTo MPUIOMY IPYIOBO-BUOIPKOBOT pyOKH

Fig. Fragment of the PSPA of Fagus sylvatica in
section No.3 within the transect (regeneration gap) No.1
after the first cut of group-selection felling

Haiibinpiry BapiaOeibHICT JEpEeBHUX POCIHH
3a KIUJIBKICTIO CIIOCTEPEKEHO Yy BIKOBUX Ipymax 2-3-
ta 4-7-pivok. OgHak, skmo y 2016 p. ocHOBy miJ-
pocty ckimamanu 4-7- ta 8-15-piuku, To y 2021 p. —
camociB Ta 2-3-piuknu (41,9 ta 19,7%). Takox BinOy-
JIOCh JIesIKe HAarpOMaJDKEHHS KiJIBKOCTI BEJIMKOMIpPHO-
ro miapocty (8-15 ta > 15 p.), yacTka SKOro CTaHO-
BHUTb OJin3bKO 28%.

[ToTpiOHO 3a3HAYUTH, 1O MPAKTUYHO BECh CaMO-
ciB 1 migpicT Ha cekirii Ne3, sK 1 Ha IHIIUX CEKITIIX
HBC Nel, cdopmoBanmii Oykom JiCOBHM 3a HE3Ha-
YHOT JOMILLIKK YepellHi, KIeHa-IBopa Ta SJIMHU €BPO-
neiicbkoi. OCTaHHS MpeAcTaBIeHa OKPEMUMHU EK3EMII-
JsipamMu 1 3’gBUIACh TYT, WMOBIpPHO, BHACIIIOK 3aHe-
CEHHsI HACiHHS BITpPOM 4M TBapMHamu. Ha miii cexmii,
SIK 1 Ha 1HITUX, TTOBHICTIO BIZICYTHIA caMOCIB 1 TiapicT
rpaba 3BUYAIHOTO.

VY nucronaai 2023 p., yepe3 1Ba pOKH Micisl MpoOBe-
JICHHSL IPYTOTO HpUiToMy py61<14 OyJ10 37ilicHeHO Yep-
roBui 00K caMOCiBy 1 migpocty (auB. Tabi. 2). Po3-
HIMPEHHS BIKOH 3yMOBWJIO HACTYITHHUH eTarl 301IbIIIeH-
HA KITBKOCTI AepeBHUX pociud. [lopisasHo 3 2021 p.,
Horo KiNbKiCTh 30imbmmmack B 1,4 pasm, BinOymock
HarpoMajpKeHHsS BEJMKOMipHOTO miapocty (3 6,05 mo
7,39 tuc. wr./ra). Sk i B HonepeaHbOMY BHUIIAJKY, Ie-
peBara HaJeXHThb CaMOCIBY Ta JIpiOHOMY MiApOCTY,
YyacTka SKHX cepell MIPUPOJHOTO TOHOBICHHS CTaHO-
BUTH, BiAnoBigHo, 31,1 Ta 28,2%.

BaxxnuBuM THTaHHAM € 30€peXeHICTh CaMOCIBY
Ta OpiOHOTO MiIpocTy. 3a pe3yabraTraMu JOCITIKEHb
I T. Kpunuupxoro, I.I1. CaBuua (1973) BiJlIIaJi caMo-
ciBy Ta ApiOHOTO HIILpOCTy OyKa JIiCOBOTO BIIPOJIOBXK
TMepIIHX  TPHOX POKIB Ha 3py0ax KOTJIOBMHHOI Ta
HaciHHO-JicociyHOl pyOok cTaHoBuUB 45-60%, a Binx-

TaJi MOJIOJIUX POCIUH KIICHA-SIBOPA, sIcCeHa 3BHYAHOTO
Ta B’s13a mwopcTkoro OyB e Oinpmmm — 70%. Iligpicr,
10 3aJIMINUBCS, NIEPEXOJAUTh y HAWOUIbII HAINHHY Bi-
KOBY TpyIty — 4-7 pokiB. [Ipy boMy OCHOBHUMH TIPH-
YMHAMH BiANady MOJOAUX POCIHUH € IX MOLIKOIKEH-
HS MHIIOMOAIOHUMH TPU3YHAMH, pi3Ka 3MiHa YMOB
M1Kp0cepe)1013mua 3POCTAHHSI caMoc1By, PO3BHTOK
TpaB’sSIHOTO BKPUTTS 1 301/IbIIEHHS HOr0 3IMKHYTOCTI,
KOHKYPEHIisl 3 00Ky KOPEHEBHX CHCTEM MaTE€PUHCHKO-
TO JIEPEBOCTaHY.

HesBakatoun Ha Bigmaz MeBHOI YaCTHHHU CaMOCIBY
Ta APIOHOTO MiIPOCTY BHACIIIOK BUIIE 3TaIaHuX MPH-
9WH, Ha AUISHIN cekiiii Ne3 HarpoMammiach TOBOJI
3Ha4YHA KUTBKICTh migpocTy (6mu3pko 21 TuC. mT./Ta).

[opsin 3 uuM, icHye 3Ha4YHA BapiaOEIbHICTH KiJlb-
KOCTI TIAPOCTy 3a BIKOBUMH TpyIlaMH, TOMY ISt
JIOCTOBIPHOCTI OIIiHIOBaHHS TPHUPOIHOTO TOHOBIICH-
HSl MPICT BCiX BIKOBUX TPyH JOLUILHO TEPEBECTH
B rpymy 4-7-piuok, sk HaiOLTem O6maronaaifaux. Cko-
pucraBIuch niepeBiHUME KoedimienTamu M. M. Top-
mreHiHa (1977) past pi3HUX BIKOBHX TPYI, OTPHMAEMO
TYCTOTY MiIPOCTY B TEepepaxyHKy Ha 4-7-pidaunii Onaro-
HaiHuii migpict: N =4,98 + (0,15 x 9,46 + 0,6 x 8,69
+1,5%x325+ 1,5 x4,13) =498 + 1,42 + 5,21 + 4,88
+ 6,20 = 22,7 Tuc. mr./ra. OTpuMaHa KiUTbKICTh 61aro-
HAQIIHHOTO MiJPOCTy HaBiTh MEPEBUIIYE Ty KIIBKICTb,
SIKy OTPUMAaHO 0€3 TIepepaxyHKy, 10 JIa€ MiJACTaBy JUIs
MIPOBENIEHHS] Y€PrOBOTO MPHIOMY T'PYIIOBO-BHOIPKOBOI
pyOKH 1€ 10 3aBepLIeHHs peraMenToBaHoro «lIpasu-
JamMu pyook...» (2009) 4-piuHoro mnepiomy.

Bapro Takox 3ayBaKHWTH, II0 HArpOMajKEHHS Be-
JUKOMIPHOTO TiIPOCTy Ha AUISHII HE € TMO3UTHBHHUM
aCIeKTOM, TOMY IO CaMe TakKWW MiJpicT HaWOLIb-
1Ie TOMIKO/UKYETBCS MMiJl YaC YEProBOrO PO3IIMPCHHS
BIKOH BiJTHOBJICHHS, HaBiTh SIKIIO 3BAJIIOBaHHS 1 Tpe-

JIIOBaHHS JiepeB Oyze 3/iHCHIOBATUCS 3 JOTPUMAHHSIM
yciX HeoOXiTHUX BHUMOT. ToMy 3BOJIIKaHHS 3 TIPOBE-
JICHHSAM YeProBOTO MPUHOMY PYOKH 3yMOBHTEH 3MEH-
LIEHHS KIUTBKOCTI CaMOCiBy i ApibHOro HlI[pOCTy Ta
HArpoMaJKEHHSI BEJIMKOMIPHOTO MiAPOCTY. Y 3B’SI3KY
3 UM, BU3HAYAIOYM TEPMiH MPOBEACHHS HACTYITHOTO
PO3IIMPEHHS BIKOH, MOTPIOHO BUXOJIUTH 13 JIICIBHUYOL
CHUTYaIlil, sIka CKJIajach Ha JiJISHII.

OxpiM po3moniny KiAbKOCTI MigPOCTy 3a BIiKOBHU-
MU TpylamH, Ba)KIMBE 3HAUYEHHsI AJSI KWOTO BIIKH-
BaHHS MAalOTh BHCOTHI XapakTepHCTUKHU. Po3momin
MiAPOCTY 32 BUCOTHUMH TIpyNaMH Ma€ CBOI 0COOH-
BOCTI Yy 3B’S3KY 31 CieHU(iKOI0 MPOBEICHHS IPYIOBO-
BHUOIPKOBOI PyOKH, IMIO BHSIBISETHCS Y TEPIOTHIHOMY
PO3MIMpPEHH] BiKOH BigHOBIEHHS (Tabin. 3). 3a 3aranb-
HOIO KIJIBKICTIO MiPOCTYy 1O BiKOBHX TpyIax CIIOCTe-
peXeHo 3HaYHY HOoro BapiadenbHICTh 3a BCiMa mepiosa-
MU crioctepeskeHHs. Tak, y 2016 p. HaiiOinbIIa yacTka
HaJISKUTh BeTMKOMipHOMY miapocTy 130 cm i Oinbine —
26,9%, naiimenma — camociBy (7,9%). Yactka mimpoc-
Ty MO IHIIMX BHCOTHHUX I'Pynax KOJUBA€ETHCS B MEkKax
Bix 9,2 (20-29,9 cm) mo 12,7% (100-129,9 cm). Benuko-
MIpHUH MAPICT € MaHIBHUM — K 32 BUCOTOIO, TaK i 3a
KUTBKICTIO, CYTTEBO BIUTMBAIOYH HA PICT 1 PO3BHUTOK TIijI-
POCTY HIDKYMX BHUCOTHHUX Ipyl. BHacmizok Hemocrar-
HBOTO OCBITJICHHS Ha TUISHIN CKIIATHCS HECIPHUSTINBI
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YMOBH JIJIs1 TIOSIBH CaMOCIBY, TOMY 1 9acTKa HOTO y MpH-
POIHOMY ITOHOBJICHHI € HaliMeHmor. OOk mpupox-
HOTO TIOHOBJICHHSI OYyJIO 3/IHCHEHO B OCIHHIN TIepiof
(10.2016 p.) y HaMi4eHUX BiKHaX BiJHOBJICHHS IIIE JO
MIPOBENIEHHs TIepIIoro npuiioMmy pyoku. Bucoka Bapia-
OebHICTh MIIPOCTY 338 BUCOTOI Y BIKHAX BiJTHOBJICHHS
3B’s13aHa 3 PI3HOIO IHTEHCHUBHICTIO OCBITICHHS IiJISTH-
KH, KOHKYPCHIII€I0 3 00Ky KOPECHEBHX CHCTEM MATePHH-
CBKOTO JEpEBOCTaHY, IHTEHCHBHICTIO PO3BUTKY OKHHH
HIOPCTKOT 1 TPaB’SIHOTO BKPHTTSL.

[IpoBenenHs mepmoro mnpuiiomMy pyOku (3uma
2016-2017 pp.) y HamiueHUX BIKHAX BiJHOBJICHHS,
a TAKOXX PO3PIIKEHHS JIEPEBOCTaHY Y CMyraxX pO3IIH-
PEHHSI 3yMOBWJIO CUJIbHE 30UTBIICHHS OCBITIEHOCTI
JUJISTHKY 1 SIK HACJIJIOK — IHTEHCUBHY TIOSIBY CaMOCIBY.
IIpoBenenwnii ueproBuit 00K CaMOCIBY 1 TIAPOCTY BO-
cenu (10.2021 p.) moka3aB CyTTeBe 301TbIIEHHS HOTO
KiJIbKOCTI (B 2,6 pas3u nopiBHsiHO 3 2016 p.) Ta gomi-
HyBaHHS Ha JUISHIN 33 KUTBKICHUMH ITOKa3HHKaMHU
camociBy (46,6%). 3a el e mepio] YacTUHA Camo-
ciBy (16,4%) Bxe BcTHINIA NepedTH y ApiOHWIA mif-
pict (10-29,9 cm). Menmry, ane Bce K BaroMy 4acTy
(18,6%) 3aiimae BemmkoMipanit miapict (130 cM i Ginb-

me). [ligpict 3aBBumku 100-129,9 cMm craHoBUTH
8,5%, miapicT IHIMX BUCOTHUX TPyH 3aliMae He3Had-
HY 4acTKy — B Mexax 2-3%.

OTxe, HA AUISHII TIEPEBaKAIOTh CaMOCIB 1 Jpio-
HUi miapict (63%) Ta BenukomipHuii migpict —27,1%.
st HOpiBH}IHHﬂ y 2016 p. 10 MpOBEJEHHS MEPILIOTO
TpHAOMY PyOKH YacTKa LIMX BUCOTHUX IPYIl CTAHOBH-
J1a, BiamosigHo, 19,6 ta 39,6%.

3HayHa KiIbKICTH migpocty (> 15 THc. mit./ra)
Jaja TiACTaBy s HpOBeHeHHSI y JUCTOMAII-TPyIHI
2021 p. apyroro HpHI/IOMy IpyIOBO-BHOIPKOBOI pyOKH
3 POMMPEHHAM BIKOH BiJTHOBJICHHS B CepeIHbOMY Ha
30%. et mpuitoM cripusiB mopambInid iHTEHCH(IKaA-
uii mpouecy NpPUPOAHOro MOHOBiIEHHs. lloBTOpHUI
o0mik, 3ailicHenuit yepe3 aBa poku (11.2023 p.), mia-
TBEP/MB TIO3UTHBHUH BIUIUB JIPYTOro MpUHOMY pyOKH
Ha 301JIbIIEHHS TYCTOTH NPUPOAHOTO MOHOBIEHHS. Lle
301IbLICHHS BiIOYIOCH 32 PaxyHOK IMOAATBIIOI MOSBH
CaMOCIBy Ha JUISIHIT, a TAaKOX 3a PaxyHOK 3HAYHOTO
301IbLICHHS YaCTKH ,I[p16HOFO MiPOCTY BHACIIIOK Ie-
pexojty 10 1i€i Kareropii caMoCiBy MONEPEHIX POKIB.
3 11i€i K NPUYMHM TTOMITHO 3pOCiia YacTKa MiAPOCTY
3apBumku 20-29,9 cm — g0 10,9%.

Tabauys 3. Po3noain camociBy i minpocty Fagus sylvatica L. 3a Bucornumu rpynamu 3a mkasorw IUFRO
Ha HBC Nel (cexnia Ne3 — rpynoBo-BudipkoBa pyoka) snpogos:x 2016-2023 pp., Tuc. mt. Ha 1 ra

Table 3. Distribution of self-seeding and young growth of Fagus sylvatica L. by height groups according
to the IUFRO scale in PSPA No.1 (section No.3 — group-selection felling) during the period 2016-2023,
thousands pcs per hectare

BucotHi rpymu migpocty (CM) i CTYIIHb MTOMIKOIKEHHS
No TpaHCEeKTH 10 9,9 10-19,9 20-29,9 30-39,9
1 2 3 1 2 3 1 2 3 1 2 3
Pesynsraru 06miky 11.2023 p. micns npoBeneHHas apyroro npuiiomy ['BP
Nel (S =396 m?) 932 068 002 | 88 053 0,04 | 3,54 024 0,03 | 0,59 0,11 -
Ne2 (S =420 m?) 9,55 0,76 - 10,41 0,66 - 2,84 032 0,03 | 0,58 0,08 -
Ne3 (S =420 m?) 7,39 0,72 0,02 | 7,94 0,77 0,04 | 2,81 0,27 - 0,35 - -
Ne4 (S =400 m?) 9,86 0,85 - 7,99 0,88 - 2,64 0,56 001 0,31 0,06 -
Cepenne 9,03 0,75 o001 | 88 o071 0,03 | 296 035 0,02 | 046 0,06 -
Pesymprarn obmiky 10.2021 p. no mpoBenenns npyroro npuiiomy I'BP
Nel (S =396 m?) 9,66 0,12 0,02 | 391 0,11 - 0,56 0,04 0,02 | 0,44 0,07 -
Ne2 (S=420m?) | 11,14 0,14 - 2,98 0,08 0,02 | 0,65 - - 046 0,12 0,02
Ne3 (S =420 m?) 8,80 0,08 0,02 | 2,83 0,12 - 0,32 0,02 - 0,35 0,05 -
Ne4 (S =400 m?) 927 006 001 | 3,63 0,14 0,02 | 0,36 0,04 0,02 | 033 - -
Cepenne 9,71 0,10 0,01 | 3,34 0,01 0,01 | 046 0,03 0,01 | 040 0,06 -
Pesynpraru o6miky 10.2016 p. mo mpoBeneHHs mepioro npuiiomy I'BP
Nel (S =306 m?) 0,61 0,01 - 0,78 - - 0,87 - 0,01 1,00 0,03 0,01
Ne2 (S =300 m?) 0,92 0,02 - 1,02 0,04 0,01 | 0,71 0,03 - 0,93 - -
Ne3 (S =280 m?) 0,55 - - 1,12 0,02 - 0,60 - - 0,71 - 0,01
Ne4 (S =300 m?) 0,48 0,01 - 0,83 0,01 - 0,75 0,01 0,0l | 093 0,02 -
Cepenne 0,64 0,01 - 0,94 0,02 - 0,73 0,01 - 0,89 0,01 -
P.Vandzhurak, lu. Debryniuk. The impact of group-selection felling on the process of natural regeneration under the canopy... 69
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IIpooosaic. madn. 3
Continuation of Table 3

BucotHi rpymu miapocty (M) i CTYIIHb MOIIKOIKEHHS
TpaH]f_;KTI/I 40-69,9 70-99,9 100-129,9 130 i oitbIme Pazom
1 2 3 1 2 3 1 2 3 1 2 3
Pesynpraru o6mixy 11.2023 p. micist mpoBenenHs npyroro npuiiomy I'BP
Nel 0,51 0,08 0,02 | 048 0,12 0,02 11 0,22 - 4,04 0,86 - 31,42
Ne2 0,48 0,12 0,03 | 0,50 0,18 0,02 | 1,25 0,16 - 4,24 0,78 - 32,99
Ne3 0,41 0,05 002 | 034 0,11 - 1,00 0,25 - 3,13 0,81 - 26,43
Ne4 0,34 0,03 - 0,38 0,08 0,01 1,38 0,31 - 448 0,65 — 30,82
Cepenne | 0,44 0,07 0,02 | 042 0412 0,01 | 1,18 0,24 - 3,97 0,77 - 30,42
Pezynsrarn o6miky 10.2021 p. no nposeaeHHs apyroro npuiiomy ['BP
Nel 0,47 0,08 0,03 | 0,58 0,04 - 1,57 0,18 0,03 | 3,43 0,42 - 21,78
Ne2 0,63 0,05 0,01 | 0,61 0,01 0,02 | 1,33 0,21 - 3,62 0,56 - 22,76
Ne3 0,38 0,04 - 043 0,06 002 | 1,69 0,15 0,01 | 2,62 0,46 - 18,45
Ne4 0,42 0,02 - 0,41 0,06 - 1,85 0,17 - 4,07 0,54 — 21,42
Cepenne | 0,48 0,05 0,01 | 051 0,07 0,01 | 1,61 0,8 0,01 | 3,44 0,50 - 21,10
Pezynprarn o6miky 10.2016 p. 1o npoBeaenHs nepuroro npuiiomy I'BP
Nel 0,93 0,03 002 | 079 004 0,02 | 1,03 0,07 - 1,98 0,18 - 8,41
Ne2 0,66 - 0,01 | 0,67 0,03 - 1,08 0,08 0,02 | 2,52 0,12 — 8,87
Ne3 0,63 0,02 - 0,50 0,03 - 0,88 0,06 0,02 | 1,87 0,09 - 7,11
Ne4 1,08 0,04 0,01 1,02 0,04 0,02 | 081 0,09 - 1,93 0,10 — 8,32
Cepenne | 0,83 0,02 0,01 | 0,75 0,04 0,01 | 096 0,08 0,01 | 2,08 0,12 - 8,18

Sk i B 2021 p., TOMIHYHOYOK0 Ha JUISHII € 4acTKa
camociBy i apiObHoro migpocty (63,5%), a TaKOXK BeJH-
komipHoro miapocty 130 cm i Ginbiie (15,5%). Ilin-
pICT 1HIIMX BUCOTHUX Tpyl 3aliMae HEe3HAyHy YacT-
Ky — B Mexkax 1,7-4,7% (nuB. Tabm. 3).

[lopsin 3 KiNbKICHUMH NMOKa3HUKAMU HPUPOTHOTO
MOHOBJICHHS, HE MEHIII Ba)KIMBUM aCIEKTOM € 4acTKa
MOLIKO/PKEHUX MOJIOAWX JEPEBHUX POCIHH BHACIIOK
JiT HECTIPUSITIIMBUX O10THYHUX, a0i0TUYHUX Ta aHTPO-
MOTeHHUX YMHHUKIB. OCTaHHIN YNHHUK MPOSBISIETHCS
HallcuibHilIe, HacaMIlepell, Yepe3 MPOBEACHHS 4dep-
TOBUX MPUHOMIB PYOOK.

[TomxkomkeHHsI caMOCiBY 1 MiApoOCTy 3a pe3yibra-
TaMH OCiHHBOTO 00miKy 2016 p. He3HAUHE, OCKUIbLKU
nepuMid mpuitoM pyOku Oyio 37iHCHEHO Micis Mpo-
BEJICHHS OOJIKY JIepeBHHUX POCIHH. Big3zHaunMo Bcu-
XaHHSA BEPXIBOK IIaroHIB BEIMKOMIPHOTO IiJPOCTY
Yyepe3 HeOCTAaTHE OCBITICHHS, OJHAK BOHO HE3HAuHe,
OCKUIBKH Hi,[[piCT 3HAXOAUTHCS Yy BIKHAX 1 MOOIU3Y
HUX. Y CaMOCIBY Ta HIAPOCTY MOke OyTH BiCYTHBOIO
BepxiBKoBa OpyHbKa. [1OMIKO/KEHHSI caMOCIBY 1 Mif-
pOCTy JMKHUMH TBapUHAMH (CKYIIYBaHHSI BEPXiBOK
TIaroHIB) TAKO)K HE3HAUHE.

3a pe3ymbraraMu OCIHHBOTO OOJIKy CaMOCiBy
i miapocty y xoBTHI 2021 p. 4acTka MOIIKOAKECHUX

POCIIMH TaKOXK BUSBHJIACh HEBETHKOK. OOMiK 3iii-
CHEHO 10 mpoBeaeHHs 1pyroro npuitomy I'BP, a micns
MPOBEJICHHS TIEPIIOTO PUIHOMY PYOKH MPOMIILIIO BXKE
m’sTh pokiB. Ilig 4ac mMpoBeAeHHS MEpIIOTo MPHiio-
My pyoku (3uma 2016-2017 pp.) mepeBa 3BanroBaiIn
TAaKUM YMHOM, 1100 BOHH IO MOXKJIMBOCTI HE MOTparl-
JSUIM B TUIOULY BIKOH BifHOBJIEHHS. Tpoxu mocTpax-
JIaB BEJIUKOMIPHHMU MiAPICT, ajie BiH BOPOJOBXK S-piu-
HOTO TIepiofy MaiiKe BeCh BIIHOBHBCS LUISIXOM (op-
MyBaHHS JPYroro BepIIMHHOTO marona. [lim dac
00Ky 710 TTOMIKO/PKEHUX BITHOCHIIA JIUIIE Ti €K3EMII-
JSIpH, B AKUX C(HOPMYBAIIUCS «IIOTBOPHI» MAroHU BiJl-
HOBJIeHHS. Ti €K3eMIUIApH, L0 3arHHYJIM BHACHIJOK
NpoBeJeHHs pyOKH, 10 yBaru He Opau.

[MomKkomKkeHHsT caMOCiBy 1 MiAPOCTY TUKUMH TBa-
pUHAMU TakoX HezHawyHe. [lopsiz 3 MM BapTo BiJ3HA-
9UTH, 0 okpeMi mociigaukn (Kpuanupkuii, CaBud,
1973) Big3HauanM CyTTEBUH BIUIMB IUKUX TBAPUH (KO-
3yJb, OJICHIB) Ha 30epeKyBaHiCTh CAMOCIBY 1 niz[poc—
Ty, 0COOJIMBO Ha 3py0ax. KonnenTpyrouncs Ha BiJIKpU-
TUX AUISTHKAaX, BOHHU TOiAal0Th 1 MOIIKOMKYIOTh 3HaU-
HY KUTBKICTh MOJIOJIUX POCIIHH.

Hesnauny mMOMIKOIKEHICTH CaMOCIBY 1 MiAPOCTY
Oyka, KJIeHa-sIBOPa, YEPELIHI TOIIO AUKUMH TBapHHa-
MH MOXKHA TOSICHUTH ABOMA NMPUYMHAMU: 1) HEBenu-
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KOO KOHIICHTPAIII€I0 JUKHX KOMHMTHHUX y MEXKax JIOC-
JKYyBaHOT TEPUTOPIi; 2) BIACYTHICTIO BIIKPUTHX Mdi-
JISTHOK 3pyO0iB BHACTIOK 3pyOyBaHHS JI€PEBOCTaHIB
3a JeKiIbKa anﬁOMiB AKI € MEHII NMPUBAOHUMH JIJISI
JUKUX TBAPHH MOPIBHIHO 3 CYLIILHUMHU 3py6aMH

[TpoBeneHHS TTOBTOPHOTO 06J11Ky caMmociBy 1 mij-
pocty 11.2023 p. yepe3 ABa POKH MicCIs IPYroro MpH-
oMy pyOKM HE BHSBWIO 3HAYHUX IOLIKOPKEHb Jie-
PEBHUX POCIHH. [lepeBa 3BamioBanu B MPOTUIICKHUIH
0iK BiJ BIKOH BiJIHOBJEHHS, IO JaJI0 3MOTY YHUKHYTH
3HAYHUX MOUIKOKEeHb Migpocty. [IpoTte posmmpeHHs
BIKOH BiJIHOBJICHHSI BCE-TaK{ MIEBHOIO MipOIO 301TbIIN-
JI0 KUTBKICTh TOIIKO/KEHUX POCIHH, aje pereHepais
MoJJaMaHNX BEPXiBOK Ta OOKOBHX TAroHiB BiZlOyBa€Th-
cs ycmimHo. Haiibinbie moctpaxaas miapicT, BUcoTa
sikoro rnepesuiye 70 cM. Y HEBENHUKOI YACTHUHU CaMoO-
CiBy 1 IpiOHOTO MiAPOCTY BiZICyTHS BEPXiBKOBA OpYHb-
Ka, 10 JIaJio Mi/ICTaBy 3apaxyBaTH iX JI0 YUCIa MOIIKO-
JUKEHHUX POCIIUH.

Huckycisi (Discussion). 3a JaHIMH HU3KH JOCITII-
HUKiB (MomotkoB, 1966; Tumkesnu, 1984; CabaH,
1988; T'encipyk, 1992; Ilapman, Bitep, 1999) mpu-
pO/IHE MTOHOBIICHHs OyKa JICOBOTO Miji HAMETOM Haca-
JUKEHb PI3HUX MOBHOT 3a/10BUIbHE 200 nobpe. OTpu-
Mani [ JI. TumkeBnu (1984) maHi momo MpUPOTHOTO
MOHOBJIEHHs Oyka B Kapmnarax mokasanu, 1o mig Ha-
METOM MaTEepPUHCBHKOIO JEPEBOCTaHY 4acTO MOXKHA 00-
mikyBatu 10 50-60 Tuc. mT./ra OyKOBOTO MiIpOCTY,
CTapIIoro HiX JBa poku. HaBeneHi naHi mo KijgbKoc-
Ti TAPOCTY MiATBEPIKYIOTHCS MPAKTUYHUMH JIOCITi-
JOKeHHSIMU 0€3 BKITIOUeHHS 70 0o0miKy camociBy. lpu
IOMY Ha PO3BUTOK IiIPOCTY ICTOTHUH BIUIUB BH-
SBJSIFOTH 3IMKHYTICTh Ta BUAOBHH CKJaj TPaB’sSHOTO
BkpuTTs (Kypusik, 2007). HaitOinpury KinbkicTs mif-
pOCTy IijJi HAMETOM 6yKOBOFO JIicoCTany 3a(1)iKCOBaHo
came Ha cepelHix 3a p03M1p0M MporajnHax, TOAI SIK
Ha MPOTaMHaX MajHX 1 cepellHiX Po3MipiB MiApOCTy
HaliMeHIue. Ha nepmux 3 HUX HEraTUBHUM YMHHUKOM
BUCTYINA€ HEJOCTAaTHE OCBITJICHHS, a4 HAa APYIHX — iH-
TEHCHBHE PO3POCTaHHS TPaB’sSHOI POCIMHHOCTI Ta
oxxunu (Muxainis, Ctpsmernb, XomuH, 2016).

B.M. Kypumsik (2007) moB’s3y€e BHCOTHY CTPYK-
Typy OYKOBOTO MiJPOCTY 3 BIKOM. 3a JJAHUMH aBTOPA,
BiK Tigpocty Bucotoro 1o 0,5 M He nepesutnrye 7-10
pokiB; Bucororo 0,5-1,0 m — 8-15 pokiB i BHCOTOIO
noHaza 1 M — 6inbme 15 pokis. Ilpu npomy HaiOinbia
KIIBKICTh TiZpocTy (65-78%) 30cepemxena y nepurii
BUCOTHIN rpymi. 3arajioM TakKui MOMALT MiAPOCTY HE
MPOTHPIYNTH OTPUMAHUM HaMH pe3yJbTaram, ajie BiH
€ JIy’Ke y3arajJbHEHUM. Y [IbOMY KOHKPETHOMY BHIIa[-
Ky HalKpaliuil pe3yabTrar MOKHA OTPHMATH LUIIXOM
MOEHAHHS IIKaJIM PO3MOALTY MiAPOCTy 33 BIKOBUMH
rpynamu 3a metoaukoro M. M. Iopmenina (1977) Ta
PO3IOJITY MiAPOCTY 32 BUCOTHUMH TPyIaMu 3a IIKa-
noto IUFRO (2013).

B.C. Omiitank, B.I. bmuctis (2019) mominsroTh
MiApICT Yy TpaboBO-OyKOBHX JIepeBOCTaHAX HA TPHU Bi-
koBi (1-5, 6-10 Ta > 10 pokiB) Ta YOTUPHU BUCOTHI (710
20, 20-50, 50-100, > 100 cm) rpynu. Ha Hamy nymky,
BikoBa mkana M. M. Topuienina ta BucorHa [IUFRO —

€ nockonamimumu. Kpim Toro, BikoBa rpymna 1-5 pokis
BKJIFOYA€E CaMOCiB (pOCJ‘II/IHI/I IO OJTHOTO p01<y) a JacT-
Ka Mepexony CaMOCiBY B MiJpPICT AOBOJI HU3bKA, TOMY
camociB moTpioHO O6J‘I1KOBYBaTI/I OKpeMo. 3a TaHUMHU
C.A. FeH01pyKa (1992) Ha cBDXHX 3pybax Kapmnar-
CBKOTO PErioHy MicIs CYHIJIBHI/IX py601< 3aTHIIAETHCS
mumie 10-15% camociBy Bij HOTO KUTBKOCTI, 110 chop-
MyBajacs IiJi HAMETOM MaTe€pPUHCBHKOTO JE€PEBOCTaHY.

I JI. TumkeBny (1984) Bka3yBana Ha 3HAYHY TIO-
IKOPKYBaHICTh BEJTMKOTO OyKOBOTO IMiAPOCTY MiJ Yac
3BJIIOBAHHS 1 TPEJFOBAHHS JICPEBUHU, TOJI SIK JPiO-
HUH TIPICT TOMIKOKYEThCS 3HAYHO MEHIIE, CYTTE-
BO 30UTBIIYIOUN TPUPICT MICHSI PYyOKH MaTEpUHCHKO-
I'0 JIepeBOCTaHy, IHTEHCUBHO BUKOPHUCTOBYIOUU ITOBHE
ocBiTnenHs. B.M. Kypunsk (2007) Takox Big3Havae,
10 BUCOTHA rpymna miapocty 0,6-1 M 3a3Hae 3HAYHOTO
(1o 95%) momIKoMKEHHS B MPOLEC] 3BAIOBAHHS JIiCY
i TpenroBaHHS JepeBHMHHU. Hamu TakoX BiJ3HAYEHO
HaHOUTBIITY KUTHKICTH TOMIKOHKEHOTO IMAPOCTY came
3aBBumkr 100 cM i OibIe, TPOTE MiAPICT 3 TOMIKO-
JDKEHOIO BEPIIMHKOIO Ta 3JaMaHMMU OOKOBHMH Iaro-
HaMM TIPOTSITOM JABOX -I1'SITW POKIB MPAKTHYHO IOB-
HICTIO PEreHEPYETHCSL.

Juist 3a0e31edeH s yCIilHOTO MPUPOTHOTO TIOHOB-
JIeHHs B OyKOBMX THIIaX JIiCy HEOOXiIHO TMOEIHYBaTH
3aXO0/IH 31 CIIPHUSIHHS TPUPOTHOMY ITOHOBJICHHIO (BUA-
JICHHS! OXXWHH, HIiACTHIIKH, JACPHUHH, PO3IYLIyBaHHS
BEPXHBOTO IIApy IPYHTY) 3 2-3-MPUAOMHUMHU IMOCTY-
noBumu pyokamu (bpomosud Ta iH., 2013). HaiiBumry
HeperoHy Mpolecy MPUPOTHOTO MTOHOBJICHHS BHSBIISIE
Rubus hirtus, IHTECHCUBHUI PO3BUTOK SKOI CIIOCTEpE-
JKEHO caMe TeTep — B YMOBax 3MiHHU KJIiMary.

BucnoBku (Conclusions). I[pynoBo-BuOipkoBa
(rpymoBo- l'IOCTyHOBa) pyOKa 3a6e3neqy€ noopuii po3-
BUTOK CcaMOCiBy 1 migpocTy Oyka JicOBOTO B yMoOBax
BoJioroi OyunHu. KifbKicTh OlaroHafiifHOro MmiApoCTy
Ha JPYTHHA PiK MICIS MEePIIOTO PO3MINPEHHS BIKOH BiJl-
HOBJICHHS (Apyruil mpwiiom) mepesunrye 21 Tuc. mr.
Ha | Ta, o 3HaYHO OiNbIIe BiJ HOPMATUBHOTO MTOKa3-
HuKa (15 Tuc. mwr./ra), sKuil nepeadayae MpoOBEICHHS
HACTYITHOTO TIPUHOMY pyOKH.

Uepes 1Ba pOKH TICIs MEPIIOTO PO3IIHUPEHHS BIKOH
BigHOBIEHHS (npyruit npuiiom ['BP) kimbpKicTh camo-
ciBy i migpocty craHoButb 30,42 Tuc. mT. Ha 1 Ta,
3 HUX l-piuku (camociB) — 31,1; 2-3-piuku — 28,2;
4-7-piukn — 16,4; 8-15-piuku — 10,7 ta > 15 pokiB —
13,6%. Po3mmpenHst BIKOH BiJJHOBJICHHS CTUMYJIIOBA-
JI0, HAcaMIIepesl, PO3BUTOK CaMOCIBY Ta APiOHOTO Mij-
pocry.

Jemo iHmMMNA pO3MOMIA MiAPOCTY CIIOCTEpEkKe-
HO y po3pi3i BUCOTHUX Tpym. Tak, HalOLIBITy YacT-
Ky (32,2%) mocinaioTh poCcIMHU BUCOTOIO 10 9,9 cMm,
SIKI HpCILCTaBHeHl nepeBakHo camociBoM. JlpiOHwuii
migpict (h = 10-19,9 cm) 3aiimae Maibke Taky X camy
yacTKy y mpupomHomy moHosieHHi (31,4%). Tpetio
TTO3HUIIIO TTocinae HaubOimpmuit miapict (130 cm i >) —
15,6%, Big3HAYEHO MOCTYIIOBE HOTO HArpOMaJ[KeHHS
y BCIiX YOTHUPHOX BiKHAX BiAHOBIICHHSI.

MeHniry, ane MOMITHY YacTKy cepel HpUPOAHO-
ro TOHOBJCHHS IOCIJJa€ MiJPICT BHCOTHOI TI'PyNH
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20-29,9 cm (10,9%). Iligpocty iHIIUX TPHOX BHUCOT-
Hux rpyn (30-39,9; 40-69.,9; 70-99.9 cm) obmikoBaHO
nyxe maino (1,7; 1,7 ta 1,8%). [ligpocty 3aBBHIIKH
100-129,9 cm Tpoxu Oinbre (4,7%).

CriBcTaBieHHsT PO3MOALTY OyKOBOIO CaMOCIiBY
1 MAPOCTY 32 BIKOBUMH Ta BHCOTHUMH TPYIaMH Ja€
MiZICTaBy CTBEP/XKYBaTH, IO l-pidHI POCITUHH BXO-
ISTh 10 BUCOTHOI rpymu A0 10 cM; 2-3-piuni — miepe-
BaXHO 110 BucCOTHOI Tpynu 10-20 cm; 4-7-piunHi — 10
BucoTHoi rpynu 20-40 cm, 8-15-pivuHi — 10 BUCOTHOI
rpymu 40-100 cwm. Iligpict, Bik sikoro mepeBumrye 15
pokiB, Mae Bucoty 100 cm i Oisbie.

«[IpaBuiaamMu pyOOK TOJIOBHOTO KOPUCTYBAHHS
(2009) mepenbavyeHO pPO3MIUPECHHS BIKOH BiTHOBIICH-
Hs depe3 KoxkHI 5-10 pokiB i 3aBEPLICHHS [PYIOBO-
BUOIpKOBOi pyOKH qepes 30-40 pokis. IIpote B ymo-
BaxX BOJIOToi Oy4yMHHM Ticist TIPOBEJCHHS PYTOro MpH-
riomy 'BP HOpMaTuBHa KiJIBKICTh OYKOBOTO MiZPOCTY
B 15 Thc. mt. Ha 1 Ta MOSABISAETHCSA BXKE HA NPYTHiA-
Tpetiii pik micyst pyoku. Ile mae 3MOry CyTTEBO 3MEH-
LIUTH TEPMIHH MK YEproOBUMHU PO3IIHPEHHAMM BIKOH
BiJHOBJICHHs (mpuiioMamMu pyOOK) 1 TakuM YHHOM
3HAQUHO NPHUIIBUAIINTY 3A1HCHEHHS 3aBEpPIIaIbHOTO
MpUHOMY IpyTIOBO-BHOIPKOBOT pyOKH.

[lin gac mpoBemeHHs MEPIIUX KIUTHKOX MPHHAOMIB
I'BP MoxHa 3HauHOIO Mipoto 30eperta OyKOBHI Tij-
picT miJ MOUIKOMKEHHS, 3BAJIIOIOUU AEpeBa y MpPOTHU-
JIEKHUI OIK BiJ BIKOH BIIHOBJIEHHs. HaiOlnbie 1o-
IIKOJKY€EThCS mijipict Bucororo 1,0 m 1 Buime. ITopsin
3 [UM, TiAPICT 3 TOIIKOMKCHOI BEPXIBKOIO Ta 3Jj1a-
MaHUMH OOKOBHMH ITarOHAMH TIPOTSTOM J[BOX - IT SITH
POKIB Maiike TTOBHICTIO pereHepy€EThCA.

Cekuisi, ne 3ampoBapkeHa TIPYNOBO- BI/I61pKOBa

pyOKH, LLo6pe 3a0e3nevyeHa OnaroHagifHUM Miapoc-
TOM OyKa JIiCOBOTO, Y 3B 513Ky 3 UMM Liei crocib pyOKku
€ TIPUIIATHUM JUIs 3aCTOCYBaHHA y OYKOBHUX JIEPEBO-
cranax IToxyrcekux Kapnar.

[ToTpiOHO BYACHO 3MIMCHIOBATH PO3NTUPEHHS BIKOH
BiJTHOBJICHHSI, BUXO/STYH 13 JTICIBHMYOI CUTYaIlil Ha JIi-
nsHKax. HeszBakatoun Ha 100py pereHepaniifny 3aat-
HICTh TOIIKO/KEHUX POCIUH, HE BapTO JOMYyCKaTH
HarpoMaJKEHHSI BEJIMKOMIPHOTO IMiPOCTY, KU Hai-
OUTBIIIE TTOTIKOKYETHCS T Yac 3MIHCHEHHS Yepro-
BHX TIPUHAOMIB pyOOK.
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The impact of group-selection felling
on the process of natural regeneration
under the canopy of a beech forest stand
of the Pokuttia Carpathians

P.Vandzhurak’, lu. Debryniuk?

Group-selection (group-shelterwood) felling en-
sures good development of self-seeding and young
growth of Fagus sylvatica L. in the conditions of moist
fertile beech forest type of the Pokuttia Carpathians.
The number of reliable and healthy young-growth
plants in the second year after the first expansion of
the regeneration gaps (the second cut of felling) ex-
ceeds 21 thousand pieces per hectare, which is signifi-
cantly higher than the standard indicator (15 thousand
pcs/ha), which provides for the next cut of felling.

The initial area of the regeneration gaps within the
limits of 300 m? does not contribute to sodding of the
site and the growth of swamp dewberry. It is advis-
able to time the expansion of the regeneration gaps to
abundant harvests of beech, which ensures the emer-
gence of a significant amount of self-seeding of the
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tree species the following year and does not lead to
the area being overgrown with secondary vegetation.

Two years later, after the first expansion of the re-
generation gaps (the second cut of felling), the amount
of self-seeding and young growth is 30-42 thousand.
pieces per hectare, of which 1-year-olds (self-seeding)
is 31.1%; 2-3-year-olds — 28.2%; 4-7-year-olds —
16.4%; 8-15-year-olds — 10.7%, and 15-year-olds —
13.6%. The expansion of the regeneration gaps stimu-
lated, first of all, the development of self-seeding and
small young-growth plants.

Somewhat different distribution of young-growth
plants was observed in the context of height groups.
Thus, the largest share (32.2%) is occupied by plants
up to 9.9 cm high, which are represented mainly by
self-seeding. Small young-growth plants (h=10-
19.9 cm) occupy almost the same share in natural
regeneration (31.4%). The third position is occupied
by the largest young-growth plants (130 cm and >) —
15.6%, their gradual accumulation was observed in all
four regeneration gaps.

A smaller but noticeable share among natural re-
generation is occupied by young growth of the height
group 20-29.9 cm (10.9%). The young growth of
the other three height groups (30-39.9; 40-69.9; 70-
99.9 cm) was recorded in a very small amount (1.7;
1.7 and 1.8%). Slightly more young growth (4.7%)
was recorded, with a height of 100-129.9 cm.

Comparison of the distribution of beech self-seed-
ing and young growth by age and height groups gives
grounds to assert that 1-year-old plants belong to the
height group up to 10 cm; 2-3-year-olds — mainly to
the height group of 10-20 cm; 4-7-year-olds — to the
height group of 20-40 cm, 8-15-year-olds — to the
height group of 40-100 cm. The young growth, the

age of which exceeds 15 years, has a height of 100 cm
and more.

“The regulations for final felling” (2009) provide
for the expansion of regeneration gaps every 5-10
years and the completion of group selection fell-
ing after 30-40 years. However, in the moist fertile
beech forest type conditions, after the second cut of
group-selection felling, the standard number of beech
young-growth plants of 15 thousand pieces per hectar
appears already in the second or third year after fell-
ing. This makes it possible to significantly reduce the
time between successive expansions of regeneration
gaps (by cutting) and thus to significantly speed up the
implementation of the final group-selection felling.

When carrying out the first few cuts of group-
selection felling, it is possible to significantly protect
the beech young growth from damage by felling trees
in the opposite direction from the regeneration gaps.
The most damaged is young growth of 1.0 m and
higher. Along with this, the young-growth plants with
a damaged top and broken lateral shoots regenerate
almost completely within two to five years.

The section where group-selection felling is
introduced is well-provided with healthy and reliable
young growth of the main tree species, therefore this
felling method is suitable for use in beech stands.

It is necessary to expand the regeneration gaps in
a timely manner, based on the silvicultural situation
in the areas. Despite the good regeneration ability of
damaged woody plants, one should not allow the ac-
cumulation of large-sized young growth, which is
most damaged during subsequent felling operations.

Key words: natural regeneration; self-seeding;
young growth; European beech; age groups; height
groups; young growth preservation.
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VIIK 630*43:630.561.243
JNlicoTmnonoriyHe ouiHIOBaHHA NPUPOAHOI NOXKEXXHOI He6e3neKn nicis
B.M. BopoH', A. 1. Ky3uk?, C.B. IBawmHioTa®, 0. P. LlinaH*

Ipoananizosano macumadHicms ma HACAIOKU JICOBUX NodcexC 8 YKkpaini 3a ocmanui poxu. /[na nonepeoicenns
BUHUKHEHHSL TICOBUX NOJICEHC BACOME SHAUEHHSA MAE NOULYK HOBUX NIOX00i8 U000 OYIHIOBAHHA NOJCEINCHOI Hebe3neKu,
SAKI MAioms 8paxogyeamu ne auule Qizuyni NPUHYUNY GUHUKHEHHS 1 NOWUPEHHsL NOXcedxC, die Ul 6a3yeamucs Ha Nicie-
Huuux 3acadax. Q6 exkmamu 0ocaiodicens Oyau munu nicie Ykpainu ma ixws cmitikicms 00 YPAdiCeHHsL TICOSUMU NOJNCe-
arcamu. TIpupoony nooicedcny nebesnexy coCHOBUX Ticié OYIHI8AU, 6A3VIOYUCL HA cRUCKY munie Jicy 3a b. @. Ocma-
neukom, B.I1. Tkauem (2002). Bpaxoeano ocodauocmi 61008020 CKIAOY POCIUHHOCMI 8 MelCax Mmunie Jaicy, ujo
chopmysanucsy y piGHUHHUX YMOBAX YKpaiHu, 6naué 1iCOPOCIUHHUX YMO8 M JiCO80I POCIUHHOCHII, AK 20PI0U020 Mda-
mepiany, na nodxjcedxcry nebesnexy. Bcmanoeneno sanedxcnicmo npupooHoi nosicedcHoi nebesnexu 6io 1icomunono2iy-
HUX 0COOMUBOCMEN HACAONCEHb, WO 3YMOBIEHO (POPMYBAHHAM HOPOOHO20 CKIAOY, 3aNACy NIOCMUIKU Md PACHOCI
JHCUBO20 HAOTPYHMOBO20 GKPUMMNISL.

3a pezynomamamu excnepumenmanbHux 00CTiONHCeHb WO0OO0 3aAUMAHHL MPAs'sHUX pociun i mMoxie y mexcax Ma-
n0eo Tonices, 0o noxcedconebesneunux udie gioneceno 14 mpas'auux pociun 3 poounu Tonxonocosux, 11 — 3 poou-
Hu Ocokosux, 4 — 3 poounu bpychuunux, n’ams 6udie Moxie ma auwiatinuxie. Haiibinvuie npedcmagHuymeo noxicexnco-
Hebe3neuHux 8Udi8 POCIUH CNOCMeEPeNceHo y cyxomy bopi (A,;). Bcmanosneno, wo 0eski 6uou pociun (eiepoghimu ma
me302iepoimu) 30amui WEUOKO 3a20pAmuUch i NIOMpUMyeamu 20pinHs. 30iUCHeHo NOOLL MUnie Iicy Ha n’sims K1dcie
NOJICEANCHOT HeDe3neKu: 00 nepuLo2o Kidacy 8iOHeCeHo Oydice CYXi i CyXi munu AicOpOCIUHHUX YMO8, 00 Opy202o, mpe-
Mbo2o 1 uemeepmozo Kiacie — 8i0N0GIOHO, C8IdCl, 601021 ma cupi munu, a 00 n’sIMo20 KAACY — MUnU aicy MOKPUX
i Oyoice MOKpUX NiCOPOCTUHHUX YMOB. YOOCKOHANEHO WIKANY OYIHI08ANHA NPUPOOHOI NOJMCENCHOT Hebe3neKu OiAHOK
08020 POHOY, AK 00 €KMIB 3A20PAHHA, 3 YPAXYBAHHAM MUNIE JICY.

Kniouosi cnosa: nicosi noocedci; ciepomon; mpoghomon, 2oproyi mamepianu, NIOCMUIKA, HCUBE HAOSPYHMOGE
GKPUMMSL, 3aXAPAU,EeHICNb, 11IC08a POCIUHHICb.

Beryn (Introduction). ITpoGema micoBux moxkesxx  Gonzalez, Ojeda, & Fernandes, 2018), Innonesii (Roch-
OCTaHHIMH pOKaMH HaOynma HeOaueHWMX MacmTadiB.  myaningsih, 2020), ITopryranii (Boer et al., 2017),
[Mounnaroun 3 2017 p., Bim3HaueHo Oesmperenent-  Cubipy (McCarty, Smith, & Turetsky, 2020; Nolan
He 30UTBIICHHS TUTOII Ta KUTBKOCTI BUMaAKiB icoBux et al., 2020a), Asctpamii (Nolan et al., 2020), y 6a-
TTOKeX Y BChoMy cBiTi: B [lopryramii 1 U (Gémez-  ceitHax pidok Amaszonkn Ta Opinoko (Barlow et al.,
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2020), y 3aximniit vacturi CILA (Pickrell, & Pennisi,
2020). 3a maHUMHU CYNMyTHHKOBHUX 3HIMKiB, 3 2000 p.
BOTHEM HIOPOKY Oyio oxoruieHo 350 MIJIH ra BKPHUTOI
POCIMHHICTIO TEPUTOPil 3eMHOI MOBEPXHi, OUTBIIICT
axoi — ue micu (Kysuk, 2019). 3a pesyasraramu 10cii-
okeHb Ma et al. (2020) npeacraBieHO MUPOKHA aHa-
7113 0cOONMMBOCTEH JTicOBUX MOXkex y Kurai.

[ocTiifHO Hampy)keHa CHUTYyaIlisd 3 JICOBUMH TIOXKe-
kami 1 B Ykpaini (Kysuk, 2019; Bopon Ta iH., 2021).
3aramom 3a mepion 1992-2017 pp. y micax, miamo-
psnkoBaHux Jlep>kaBHOMY areHTCTBY JIICOBHX pecyp-
ciB Ykpainu, 3adikcoBano 86958 noxex, a 3araibHa
IUIONIA JIICIB, IMOLIKOPKEHUX II0KE)KaMU, CTaHOBHJIA
115457 ra. KimacnayauM mpuKIagoM € KaracTpodidHi
micoBi moxkexi B Ykpaincekomy Ilomicei Ta Jlyranmim-
Hi y 2020 p., KOIU BIUIMB KOMILJIEKCY HECTIPUSITINBUX
YMHHUKIB MPHU3BIB A0 HAHOLIBIIMX JTICOBUX MOXKEK 3a
BCIO ICTOpit0 HeszanexHoi Ykpainu. [lokexxamu Oyio
OXOIUIeHO ToHaxa 74,6 THC. Ta JICiB, a €KOHOMIYHI
BTpatH caruyiu 19,1 mupn rpu (3i0meB Ta iH., 2023).

[ToxexHa HeOe3MeKa — 116 KOMIJIEKCHE OL[IHIOBaH-
HSl YUHHUKIB CEpEeIOBHIIA, 110 BIUIMBAIOTh Ha BUHHK-
HEHHs 1 MOLIMPEHHs JIicoBUX Noxkex (Xomakos, XKa-
pikoBa, 2011). Ilpu 1boMy y HayKOBHX MyOJiKamisx
MOXeXHa HeOe3IeKa 4acTo TPAKTYEThCS K CHHOHIM
MOXEKHUX PHU3MKIB, X04a iX BapTO pO3DIANATH SIK
okpemi cknaznosi (Bachmann, & Allgower, 2000). Ha
CHOTOJHI BUIUISIOTH: a) IPUPOJHY IOKEKHY HeOesre-
Ky IUISTHOK JIICOBOTO (DOHITY, IO BPaXOBY€ MEPEBAKHO
CTaTUYHI 3MIiHHI, SIKI HE 3MIHIOIOTHCS a00 3MIHIOIOTh-
s TOBUTBHO (CTPIMKICTh CXWJTY, €KCTIO3HIIIS, THIT POC-
JUHHOCTI, TUI TPYHTY TOIIO); 0) MOXKEKHY HEOE3MeKy
3a yMOBaMHM IIOTOMIM, 110 BPaxOBY€ HNEPEBa’KHO JHMHA-
MIYHI [TOTOAH] YUHHUKH.

B Vkpaini s BU3HaueHHS NPUPOIHOT MOXKEKHOT
HEeOe3MeKH JUISTHOK JTiCOBOr0 ()OHILY BHKOPHUCTOBY-
IOTh TIKaITy (HpaBHna MOXEKHOT Oe3MeKH. . 2004)
sKa 0a3yeTbCs Ha JICIBHUYIN xapaKTepHCTHm ,Z[IJ'ISIHOK
micoBoro (onxy (cknan, BiK, HasBHICTH MiAPOCTy Ta
miamicky). [lopsn 3 TvM, Ls IKajla € KaJbKOIo 3aIpo-
noHoBaHoi y cBiii yac mkanmu [.C. MenexoBa. Bona
3arajioM BioOpa)kae JIMIIEC HANPsSMKH TOALTY 3€-
MEJBHUX JUISTHOK JIICOBOTO (DOHIY Ha KJIACH TMOXKEK-
HOi HeOe3rekn Oe3 ypaxyBaHHS PI3HOMAaHITTS THIIIB
Jicy, OmepyIouH JHUIIE TUIAMH JiCOPOCIMHHUX YMOB,
OCOOJIMBOCTSMH TIEPIOJIiB MOXKEKOHEOSIIIETHOTO CE30-
HY, [IEPEBAKAIOYMMH BUJAMH JTICOBHX T'OPIOYHX Mare-
pianiB. Po3misHyTI nMie XBOWHI Ta JIMCTSHI TOPOIH
3arajioM, a KOHKPETH3aIis ACPEBHUX BUIIB BiCyTHS.
Tomy eucoxoio axmyanbHicmio BiI3HAYA€THCS TUTaH-
HSl yTOYHEHHSI Ta IMOJAJIBIIOTO YIOCKOHAICHHS IIKAIH
NPUPOTHOT MOXKEKHOT HEOE3MEKH.

Mema pobomu — OIIHUTH TPUPOJHY MOXKEKHY He-
Oe3reKy JiciB y piBHUHHIN YacTHHI YKpaiHH Ha Jico-
TUTIOJNIOTIYHIA OCHOBI /IS OTITUMAIIBHOTO TUTAaHYBaHHS
3aXO/IiB MO0 3aXUCTY JICY BiJ TOXKEXK.

00’ekTn Ta Merommka pociaimxeHHsi (Objects
and methods). O6’ckm Odocnidscennss — COCHOBI Ha-
CQ/DKCHHSI y PI3HUX THUMAaxX JIiCy PIBHUHHOI YaCTUHH
Vkpaiau. [lpeomem odocniddcenns — TPHUPOIHA TIO-

JKekHa Hebe3Ieka JIiCOCTaHiB, TOPUMICTB JICIB, JIICOBI
TOpIOYi Marepiajii Ta MPOTHO3YBaHHS IOKEKHOT He-
Oe3mnexu.

Jnst gocsirHEeHHS METH BHM3HAUYEHO TakKi OCHOBHI
3a60anHs 0OCAIOMNHCeHHs, OLIHIOBAaHHS TPUPOIHOT MO-
JKEKHOT HeOe3NeKn COCHOBUX JIICIB YKpaiHH; BCTa-
HOBJICHHS BHJIOBOTO CKJIay TPaB i MOXIB, sIKi, 3aBJs-
KM 3[aTHOCTI IIBHUIKO 3aropsiTHcs, MOCWIIOIOTH 3a-
Ipo3y BUHMKHEHHSI MOXEX; PO3MOAITICHHS THIIIB Jicy
COCHOBHX JIiCiB PIBHMHHOI YaCTWHH YKpaiHH Ha I’ SITh
KJIaciB MOXEKHOT HeOEe3MeKH; YIOCKOHAICHHS IIKAIH
OIIIHIOBAHHS TIPUPOIHOT MOXKEKHOT HEOE3MeKH Iiisi-
HOK JTicOBOTO (poHY, SIK 00’ €KTIB 3arOpsiHHA, 3 ypaxy-
BaHHSM THIIIB JIiCY.

Jlnist oLiHIOBaHHS IPUPOIHOI MOXKEKHOT HEOe3EeKH
IOUISTHOK J1icoBOTO (OoHAY (COCHOBHUX JIICIB) BUKOPHC-
TAHO BiJHOLICHHS POCIWHHOCTI 0 MOXKEXK y MeKax
TUMIB Jicy. Js 11bOro BUKOPUCTAHO BIAMOBIIHI Ha-
npamroBanusa (Kysuk, 2019; Jleuenko, bopcyk O.,
Bopcyk A., 2015) Ta pesynsraT TOCHTIKEHb J1abopa-
topii exonorii nicy YkpHIIJITA (Bopos Ta in., 2021).

BinnoBigHo 10 ckiiagy HaAIPyHTOBOTO BKPHUTTS Ta
HOro BiAHOLICHHS IO BOJIOTOCTI IPYHTY, OLIIHEHO MPH-
POIHY TIOXKEKHY HEOE3MEeKy COCHOBHUX JIICIB 3TiHO 3i
CIMCKOM THIIB Jicy, cpopmoBanoro b.d. Ocramen-
koM, B.II. Txagem (2002).

BpaxoBaHO eKOJOTiYHI OCOOJMBOCTI THIIB JICY,
IO BHJJIEHI y piBHUHHIN yacTuHi YKpaiHu, 3 mofi-
JIOM 1X Ha II’STh KJIACiB MOXEXHOT HeOe3neku. J{o mep-
HIOTO KJIacy TOKEKHOI HeOe3NeKu BIIHECEHO IyXkKe
Cyxi 1 cyXi THIIH JIiCY, 10 IPyTrOTo, TPETHOTO 1 YeTBep-
TOTO KJIaciB — BIJIITOBITHO CBiXKi, BOJOTI Ta CHpi, JO
I’ ITOTO KJIaCy — THIIM JIICY Y MOKPHUX Ta JIy’Ke MOKpPHUX
JCOPOCIMHHUX YMOBaX.

Pesyabratun (Results). JlociikeHHS JIiCOBUX
NOXKEX y PI3HUX perioHax YKpaiHH /Jajo 3MOTy BCTa-
IIOCTIIPOr€HHOI0 MOLIKOKeHHs JjiciB (Bopon Ta
iH., 2021): 1) nepeBakHa OiIBIIICTh MOXKEK BHHUKAE
B HAMOIIBII MOXEKOHEOE3NEUHUX COCHSAKAX; 2) TiJI-
CTHJIKA, SIKA € OHIEI0 13 OCHOBHUX CKJIAZOBHX JIICOBO-
ro roprodoro marepiany (JIC'M), Bimirpae Bupimanis-
HYy pOJIb y BUHUKHEHHI Ta PO3BUTKY MOXKEX; 3) TOCT-
MMPOTEHHNUH PO3BUTOK COCHSKIB BH3HAYAETHCS 1HTCH-
CHBHICTIO TOIIKO/PKCHHS, TaKCAllitHUMHU MOKa3HUKAMH
,Z[epeBOCTaHlB 1 THIIOM J'IlCOpOCJ'II/IHHI/IX YMOB; mipo-
TeHHI HACNIJIKH JUIS COCHSKIB y BOJOTHX 1 CHPHX
rirpotonax Okl KatacTpodivHi, HIK Y CYXHX Ta CBi-
JKUX YMOBax; 4) y CIPUSATIUBI POKU 32 KITBKICTIO OTa-
B, ITiJT 9aC HU30BUX TOXKEK TOMIHYIOTH TIONTKOKCH-
HS CTOBOypa; KaracTpo(iYHMMU € HACHIIKHA TIOXKEK
B aHOMAJIBHO CyXi POKH, KOJH BiZOyBAa€ThCS MOLIKO-
JDKEHHSI KPOHHM KOHBEKTHBHHMH TOTOKAMH Tapsdoro
MOBITPSI; Y BOJIOTHX 1 CHPUX TirpoTomnax a0 3arubeni
COCHSIKIB TIPU3BOJIUTH TMOITKO/DKEHHSI KOPEHEBUX CHUC-
TeM; 5) JIeTaIbHUAM JIJISi PO3BUTKY COCHSIKIB € ITOIIIKO-
JDKEHHS: KOHBEKTUBHUMHU MOTOKaMH 2/3 KpOHHU JEpeB;
TETJIOBUIIPOMIHIOBAaHHSIM — CTOBOypa 3a TOBIIMHH
KOpPH MEHIIIE HiX 3 MM; TEIUIONPOBIAHICTIO — TIOBEPX-
HEBO1 KOPEHEBOI CUCTEMU 1 KOPEHEBUX JIall.
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HasBHICTP CMONHCTUX PEYOBHH y COCHH, e(ipHHX
Macen y Kezpa, SUTHIl, sUTMHU MiIBUIILYE iXHIO TOPH-
MICTh. 3amac MOKeXOHeOe3MeYHNX PEYOBUH — JKUBUITI
Ta CKUMUAApy B 1l CKIaji 3pocTae y JepeBocTaHax 3i
301IBLICHHSIM YaCTKH COCHH Ta BIKY 1 3MEHIIYEThCS 31
3HmKeHHsIM noBHOTH (Ky3uk, 2019).

Haii011b11 oXeK0HEe0Ee3MEYHUMHA € COCHAKN 1 MOJI-
PUHHHKH, SKi TIPOMYCKalOTh 0araro COHSYHOTO TPO-
MiHHS, IO NPHU3BOAUTH [0 MIBUAKOTO BHCHXAHHS
omany i JicoBoi migctuiku (JleBuenko ta iH., 2015).
MoOHAKH 1 CepEeIHbOBIKOBI JIEPEBOCTAHU € OiIbIIl
MOJKeXKOHeOe3meyHUMH, HixK CTUDT. COCHSIKHM Haa3BU-
YaifHO JIETKO MiJIAIOTHCS 3aTOPSHHIO Y JIy)KE CYXHX
Ta cyxux Oopax (Ay, A;); JIErKO MiATAIOTHCSH y CBi-
xHux 0opax (A,), cybopax (B,) i cyrpymax (C,). Bin-
HOCHO TOMIipHY HeOe3MeKy 3aropsiHHs CIIOCTEPEKEHO
y Bosorux Oopax (A;) i cybopax (B;). Baxko miana-
IOThCSI 3aTOPSIHHIO COCHSIKM B CHPHUX i MOKpPHX Oopax
Ta cybopax (Ay, Bi, As, Bs), Bomorux (Cs), cupux (Cy)
i mokpux (Cs) cyrpynax (Kysuk, 2019; JleBuenko Ta
iH., 2015). ToOTo HeOe3meka BHHHKHEHHS ITOXKEKI
y Jici 3MEHIIYETHCS 31 301IBIIEHHSIM BOJIOTOCTI JIico-
POCIMHHUX YMOB 1 Oararctsa IpyHTY.

VY HazeMmHIl TpyIli JIICOBUX TOPIOYMX MarepiajiB
TIepPEeBaKAIOTh KUBE HAAIPYHTOBE BKPHUTTS, OMas 1 Ji-
coBa IMACTHJIKA. IHTEHCHUBHICTH IIOXKEKI 3aJIEKUTh,
HacaMIlepes, BiJ 3amacy roprodoro marepiaiy, OCHO-
BHOIO CKJIJIOBOIO SIKOTO € JicoBa miacTuika. Ocobnu-
BO BaXXJIMBA I yMOBa Juist cocHsKiB [lomicesi, B IKMX
3amac MiACTUIKKA 3MIiHIOEThCs Big 124 mo 830 m/ra,
30ibIIyIouuch 3 Bikom (Bopon Tta in., 2021). Haii-
MeHmmi BiH y Bimi 20-30 pokis (124-246 1/ra), a Mak-
CHUMAaJIbHOTO 3HaueHHs HaOyBae y 80-piuHMX COCHSIKaxX
(830 wra).

VY cocHsikax, MOAIOHMX 3a TIrpOTONOM, y eIl
Oararmmx Tpodoronax (cyoopax) HarpoMaJKyIOThCs
OimpIIi 3amacu MiACTUIIKA, HDK y OIJHUX yMOBax
(6opax). Tak, y 60-piyHHX cOCHSIKaX y OOPOBHX yMO-
Bax 3arac IiJCTHIKA CTaHOBUB 355, a B cyOOpOBHUX —
703 n/ra. B ymoBax cyrpydy 3amac MOpTMacH € MeH-
MM, 10 CBIJYUTH PO IHTEHCUBHUH MPOIEC PO3KIIA-
JIaHHSA OIJICTUIIKHA.

ITix yac BcTaHOBIEHHS ITOTEHIIHHOT ITOXKEKHOI He-
0e3MeKy BUHUKAE MEeBHE MPOTUPITYS y 3B A3KY 3 THM,
mo HeOe3neKa BUHMKHEHHS IOXEXi € HalMEHILIOo
y BOJIOTHX TirpoTomnax, MpoTe 3arajibHUi 3armac Ha-
36MHUX TOPIOYHMX MarepialliB € HaWOUIbLIINM came
y THIIaX JCOPOCIMHHHX YMOB 3 HaJIMIpHUM 3BOJIO-
KEHHSIM TPYHTY, JIe PO3KIIQJIaHHs OPTaHIYHOT PEYOBU-
HU BiOyBa€THCS MOBIUIBHO.

Bonnowac 3a mocyummMBHUX HOrOAHUX YMOB YHACIHi-
JIOK BHUCHXaHHS BEJIIMYE3HUX 3alaciB MOPTMAacH cocC-
HSIKA HaBiTh y BOJIOTMX THUIAX JIICY CTArOTh MOXKEKO-
HeOe3NeuyHnMHy, a TeMIleparypa TOPiHHS ITiJCTHIIKH
Moske repeButryBaty 600°C, 1mo cTBOPIOE HAA3BHYAN-
HY TIOXKeXHY 3arpo3y. [Ipo me cBimgars moxexi B aHO-
MaibpHO cyxomy 2015 p. Ha Teputopii [lomices, xomm
TOPiHHS COCHOBHX JIICOCTaHIB caMe y BOJIOTHX Cy0oO-
pax mpu3BeJio A0 KaractpodiuHux HachiakiB (Bopon
Ta iH., 2021).

V Takux yMOBaX Ba)KIIMBHUM YHHHHKOM TOXKEKHOT
HeOe3MeKu € TakoXX (OpPMYyBaHHS, IMOPSJ i3 OIMMagoM
XBOI, TUIOK, IIHIIOK, XKMBOTO HAJIIPyHTOBOIO BKPHT-
1 (OKHB). Uoro Giomaca y cyxux rirporonax € He-
3HaYHOIO, OcKibKU TYyT JKHB dopmyerhes nepeBax-
HO JIMIIAMHMKaMU Ta 3J1akaMH. BojiHodac y BOJIOTHX
0opax HaArpyHTOBE BKPHUTTA (OPMYETHCS 3a paxy-
HOK MOXIB, a y BOJIOTUX CyOOpax — MOXiB, YOPHUIII Ta
OpycHuili, 6iomaca sikux Moxe csrata 114 1y/ra.

Y BUHUKHEHHI TMOXKEX BaroMe 3HAUCHHS Ma€ BH-
JOBUH CKJIaJ 1 PACHICTH TpaB’sSHOrO BKpUTTS. Tak,
MEHII TTOKEKOHEOE3MEUHUMH € COCHSIKU 3€JICHOMOXO-
Bi 1 YOPHUYHUKOBI, HIXK 3 IIOKPUBOM 13 Bepecy, Opyc-
HHL, JHAIIAWHUKIB, @ B COCHSKAaX-IOBIOMOIIHHKAX
1 charHOBMX MOXKEKa MOMKIIMBA TLTBKH TICIIS TPUBAJIOI
nocyxu (JleBuenko ta iH., 2015). V nmicax BUHUKHEH-
Hsl 1 MONMIUPEHHS HU30BUX TOXKEXK 3aJICKATh BiJl BUJO-
BOTO CKJIaJly, PSICHOCTI Ta MPOEKTUBHOTO TPaB’sSIHOTO
BKPHUTTSL.

TpaB’siHI pOCTHHM, MOXH Ta JUITAWHUKA TOiI-
IOTh Ha IOKEKOHEOE3neuHi, ¢1ab03aliMUCT] Ta BOTHE-
ctiiiki (Ky3uk, 2019). 3aiiMmucTuMH BBa)KaroTh pOCIH-
HHY 3 BIYHO3€EJIEHUM JIUCTAM a00 TOJIKAMU; MaJIUMH a0o
MEPEKUBHUMH YKOPCTKUMHU JTUCTKAMU; BEIUKUM BMiC-
TOM JIETKHX OJii, TepIeHiB, apoOMaTH3aTOpPiB; TPaBH
Yy CYyXOMY CTaHi, sIKi TOpATh, a He TIIIOTh, ITiJl Yac KOH-
TaKTy 3 TIOJIYM’sIM CipHUKA.

3aliMUCTI POCIMHU MalOTh TOHKI TBEPIi JIMCTKH
(kcepodiTr) 1 TIpeACTaBICHI MEPEBAKHO PI3HOMAHIT-
HUMU 3JlakaMu. Baxkue 3aiiMaroThCsl Ta MOBIIBHO TO-
PATH POCIMHU 3 IIUPOKMMH M’ SCUCTHMH JIUCTKAMH,
3 BICOKHAM BMICTOM COJIeH Y TKaHMHAX.

3a pesynpraraMu eKCIIepUMEHTATBHUX JTOCIKEHb
(Ky3uk, 2019) BcTaHOBIEHO WIBUAKICTH 3alMaHHS
TpaB’sSHUX 1 MOXOBUX POCIHH y Mexax Maioro Ilo-
mices. Jo moskexxoHeOe3meyHuX BHIIB BigHeceHo 14
BUJIB TpaB’SHUX POCITUH i3 ponnHu TOHKOHOTOBHX
(rpsictunst 36ipHa [Dactylis glomerata L.], xumens
cusuit [Koeleria glauca (Spreng.) DC.], xoBuia me-
pucra [Stipa johannis Cel.], xocTpuus oseua [Fes-
tuca ovina L.], xynnuauk Hazemuuil [Calamagrostis
epigeios (L.) Roth.], kynonikxka nepucra [Brachy-
podiun pinnatum P.B.], Mominis rtomyba [Molinia
caerulea (L.) Moench], rBo3muka mickoBa [Dianthus
arenarius L.], mepniBka nmonukna [Melica nutans L.],
npocsiHka posnora [Milium effusum L.], TuModiiB-
ka crenoBa [Phleum phleoides Sm.], TOHKOHIT CcU3UI
[Koeleria glauca (Spreng.) DC.], TOHKOHII TaliOBHit
[Poa nemoralis L.], myaauk nepHUCTHH [Deschamp-
sia cespitosa L.]); 11 BuniB TpaB’sTHUX POCIHH i3 pO-
IIMHA OCOKOBUX (ocoka OarHoBa [Carex limosa L.,
ocoka B3ayta [Carex inflata Huds.], ocoka Bonmocucra
[Carex pilosa Scop.], ocoka 3arocrpena [Carex acu-
tiformis Ehrh.], ocoka kopotkomuiikoBa [Carex brevi-
collis D.C.], ocoka micoBa [Carex sylvastica Huds.],
OCOKa HecmpaBkHbOCMHKaBIeBa [Carex pseudocy-
perus L.], ocoka myxupuara [Carex vesicaria L.],
ocoka myxHaroruiona [Carex lasiocarpa Ehrh.], ocoka
yopHokojioca [Carex melanostachya M. B.], nyxiBka
nixBoBa [Eriophorum vaginatum L.]); 4oTUpU BN
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TpaB’sSIHUX POCIUH 3 PONMHH OpycHUYHHX (Opyc-
HUul [Vaccinium vitis-idaea L.], Oysaxu [Vaccinium
uliginosum L.], xypaBmuHa OonotsHa [Vaccinium
oxycoccos L.], wopuuus |[Vaccinium myrtillus L.]);
I’SITh BHJIB MOXIB (rinokomiii Omuckyuuii [Hyloco-
mium splendens (Hedw.) Schimp.], aukpaH XBUISICTUR
[Dicranum undulatum Ehrh.], mnespormiit [pebepa
[Pleurozium schreberi (Willd. Ex Brid.) Mitt.], mTumiit
nipyaruii [Ptilium crista-casterensis (Hedw.) De Not],
uerpapis icnanjaceka [Cetraria islandica L. Ach.]),
a Takox Jimmaiinuku pony Knanonis (Cladonia Nyl.)
ta Bepec 3Buuaitnuii (Calluna vulgaris [L.] Hull).
Haii6inpIme mpemcTaBHUIITBO TOXKEKOHEOE3med-
HUX BHJIIB BCTAHOBJIEHO Yy cyxomy Oopy (A;), ae i3
11 BUmiB BiCiM MarOTh BHCOKY 3/IaTHICTH JIO 3aropaH-
Hs (Tabn. 1). BoHn Hanexarb NmepeBakHO 710 POIUHH
3nakoBux a00 ToOHKOHOTOBHX. [3 30UNBIIEHHSIM BOJIO-
rocti i TpoHOCTI, KIJIbKICTh BHJIIB CJIa003alMUCTUX
1 BOTHEeCTIMKHUX POCIIHH 301TBIIYETHCS, a TTOKEKOHE-
Oe3neyHnXx — 3MeHIIyeThes. [lokexxoneOesnedni BuIu
BiTMIY€HO TaKOXX Y MOKPHUX 1 CHPUX TirpoTOIIax.

Tabnuya 1. KiabkicTb BUAIB TpaB’siHMX POCJIHH,
MOXIB i JIMIIAI{HUKIB 32 MOKeKHOI0 HeOe3MeKoI0
y Pi3HUX THNAX JiCOPOCTUHHUX YMOB

Table 1. Number of herbaceous plants, mosses
and lichens species according to the fire hazard
in different types of forest site conditions

Kareropii noxexHoi HeOe3eKn

Innexe
Ty~ Hoxexo-  CraGo- Borme-  Bcporo
HeOe3meuHi  3aiMHuCTI CTiliKi
A 8 1 2 11
A, 2 1 3 6
As 2 - 1 3
Ay 6 - 3 9
As 3 _ 5 5
B 5 5 6 16
B, 2 6 6 14
B, 7 - 4 11
B, 9 - 4 13
B; 5 3 6 14
Ci 2 4 8 14
G, 4 5 9 18
Gs 4 3 10 17
C, 5 5 11 21
Cs 2 1 6
D, 5 1 10
D, 1 _ 8
D; 4 17 22
D - 4 11 15
D; 3 2 8 13

Tpamumifino BBa)kaeTbes, IO HaAWOUIBIIA iHTCH-
CUBHICTh 3arOpsiHHS XapakTepHa I Ha3eMHUX JIH-
MTAHUKIB 1 3JTAaKOBOT POCIMHHOCTI (poauHu TOHKOHO-
roBux Ta OCOKOBHX), SIKI IEPEBAKHO € KCepodiTamu.
[Ipote n0 mi€i rpynu Hamekarb TaKOXK MOXHU 1 TIpea-
CTaBHUKHM POJMHH BEPECOBUX — YOPHUIISA, OPyCHHIIA,
Oysixu, )KypaBiuHa. He3Baxkatroun Ha Te, 110 i pOCIIH-
HU HaJeXaTb JI0 Me30TirpodiTiB abo rirpodiris, BOHU
MaloTh 3[aTHICTh MIBHAKO 3aliMaTHCS Ta MiATPUMY-
BaTH TOpiHHA. Take IHTCHCHBHE TOPIHHS IIUX POCIUH
Tpanuiocs B aHOMabHO cyxomy 2015 p., ko micns
TPHOX MICSIIIB MOCYXH MOIYM siIM Oyau OXOIUIEHI Be-
JIMYE3HI 3amacy sIK MiACTUIIKH, TaK 1 )KHBOTO HAIIPYyH-
TOBOTO BKPHTTS, IO CKJIAaBCs 3 MOXIB Ta MPEACTaB-
HUKIB poJuHM BepecoBuX. Ilig "ac excrnepumMeHTaNb-
HUX JTOCITIKEHb CIIOCTEPEKEHO TAaKOXK TOPIHHS Bepe-
COBHX y BETETYIOUOMY CTaHi.

Ha mporiecn BHHWUKHEHHS 1 TIONIMPEHHS TMOXKEXK
BIUTMBAIOTh TaKOK MIKPOKIIIMAaTHYHI YMOBH IIiJ] Ha-
METOM JIepPEBOCTaHY, SIKi 3aJeXaTb BiJ JIICOTHUIIONO-
TIYHAX OCOONMMBOCTEH MINAHKHA Jicy (Hamp., HasB-
HICTh TaJIIBUH, BIKOH), a TAKOX JIICIBHUYOI XapakKTe-
PHUCTHKH JicocTaHy (BiK, BITHOCHA TOBHOTA, 3IMKHe-
HICTh KpPOH). 32 OJJHAKOBUX TOTOIHHUX yYMOB 3arajom
BiJIHOCHA BOJIOTICTh TIOBITPS HWKYA, a TEMIIepaTypa —
BUIIA y TyXKe CyXUX, CyXHX 1 CBDKMX OOpPOBHX Ta Cy-
060poBUX enadoTonax MOPiBHIHO 3 BOJIOTHMH, CHPUMHU
Ta MOKpUMH CyrpyfdamH i rpyaamu (Jlepuenko Ta iH.,
2015). ToOTO OCHOBOIO IJIsi BCTAHOBIEHHS TPHPOII-
HOI TIOKEKHOI HeOe3NeKkr MOBHUHHI OyTH JIiCIBHHYO-
THIIOJIOTIYHI IT1XO/IH.

BigmoBimHO 10 0OCOOMMBOCTEH JiCOCTaHIB, YcCi
TUTIA JIiCY, 1[0 BUJIEHI B PIBHUHHIN 4YacTWHI YKpa-
ian (Octamenko, Tkau, 2002), MOXXHa TOMUTATH 3a
’sIThMa KJIacaMu TOKeXHOT Hebesmeku. llominm mae
TaKuU BUIIALL.

1 kaac. CocHAIKU: 1ayXe CyXWi COCHOBHI Oip
(Ay-C); cyxmit cocnoBuii 6ip (A-C); cyxuii 1y0oBO-
cocaoBuii cy0ip (B;-nC). JyOHsAKM: xyxe cyxuit
nyboBo-cocHoBull cyOip (By-nC); cyxuii may6oBo-
cocHoBmii cybip (B,-aC); myxe cyxa makicHOBa
cyniopoBa (Cy-km/l); myxe cyxa maxieHoBa miOpo-
Ba (Dy-xm/l); myxe cyxa miOpoBa 3 1yOOM MyXHACTUM
(Dy-Amm); cyxa makieHoBa cymioposa (C,-km/l); cyxa
gopHOKJIeHoBa cymiopoBa (C-kt[l); cyxa ckymiItieBa
cymiopora (C,-ck/l); cyxa cymibpoBa 3 m1yOOM CKelb-
anM (C,-JIck); cyxa rpadosa cymioposa (C,-r/l); cyxa
nioposa 3 nyoom myxnactum (D;-2lm); cyxa 4opHOKIIE-
HoBa mibpoBa (D;-xt/l); cyxa OepecToBo-makieHOBa
nioposa (D,-6p-km/]); cyxa rpadosa midposa (D,-r/l);
cyxa mioposa 3 myoom ckensHUM (D;-/IcK).

2 kaac. CocHsIKU: CBIXHI cocHOBHI Oip (A,-C);
cBIXHMI ayOoBO-cocHOBHU cybip (B,-nC); cBixwuit
OykoBo-cocHOBHH cy0Oip (B,-0kC); cBixkuit OykoBO-
cocaoBuii cyrpya (C,-0kC); cBixkuii rpaboBO-COCHO-
Buit cyrpya (C,-rC). Jlyonsiku: cBixuii cyOip 3 myda
ckenbHOro (B,-Jlck). cBikuil 3amiaBHUN OCOKOPOBHMH
cy6ip (B,-T?); cBixka makieHoBa cymioposa (C,-xm/l);
CBiXa 3arutaBHa OepectoBa cymioposa (C,-0p/1*); cBixka
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rpaboBa cymiopoBa (C,-r/l); cBixka rpaboBo-coCHOBa
cynioposa (C,-r-c]l); cBixka TUTIOBO-COCHOBA CyIiOpO-
Ba (C,-nmn-c/l); cBixka cyniOpoBa 3 ayOOM CKEJIBHUM
(C,-/Ick); cBiXKUME PUCTETIOBUH TyOOBO-COCHOBUH CY-
rpya (C,-1C); cBixkuii 3aruiaBHU# B’ 130BO-0COKOPEBUI
cyrpya (C,-B3T?); cBika 3amnaBHa cymaioposa (C,-IT%);
cBixka rpaboBa mioposa (D,-r/]); cBixka rpadosa mi0-
poBa 3 nyoom ckensHUM (D,-r/ICK); CBika KIE€HOBO-
munoBa nioposa (D,-kn-nm/l); cBixka siceHeBO-JIHTIOBA
nioposa (D,-sic-mm/l); cBika 3araBHa OepecTOBO-
nakienoBa aioposa (D,-Op-kn/[’). Byumnm: cBixa
nyooBo-rpadoBa cyOyuuHa (C,-a-rbk); cBixka OykoBa
nioposa (D,-6kx/1); cBixka rpaboBa O6yunHa (D,-rbk).

3 kaac. CocHsikn: Booruii cocHoBuii 0ip (A;-C);
Bosiloruii yooBo-cocHoBuil cy6ip (B;-nC); Boio-
A SUTMHOBO-COCHOBHUE cyOip (B;-su1C); Bosorwmii
3amiaBHuil rpadoBo-cocHoBuit cyrpya (C;-rC?); Bo-
Jlora JIMIOBO-cocHOBa cymioposa (C;-nmn-c/l); Bo-
smoruii gy6oBo-cocHoBuii cyrpyn (Cs-nC); Bomoruid
OykxoBo-cocHoBul cyrpyn (C;-0xC); Bomoruii 3aruiaB-
HUH B's30Bo-ocokopeBuii cyrpyn (C;-3-T°). Jlyomsi-
KH: BOJIOTMH 3arulaBHUM ocokopoBuit cyOip (B;-T¢);
BoJiora 3amiaBHa cynioposa (C;-/I%); Bosora 3armiaBHa
rpaboga cymibposa (C;-r/I*); Bomora rpaboBo-cOCHOBA
cynioposa (C;-r-c/l); Bomoruii BepOO-TOIIONIEBHI Cy-
rpyn (C;-8T0); Bomora rpabosa gibposa (D;-r/l); Bo-
nora OykoBa aioposa (D;-0k/]); Bosora rpabosa Oy4u-
Ha (Ds;-rbk); Bonora kieHoBo-numoBa aioposa (D;-ki-
nn/l); Bonora siceneBo-numnoBa AidpoBa (D;-sic-mm/l);
BOJIOTA 3aIUIaBHA B’sA30BO-siceHeBa aioposa (D;-B3-11°);
BoJlora 3aruiaBHa B’si30Ba mi6posa (Ds;-B3/I); Bomora
OepecroBo-mmakiieHoBa nioposa (D;-0p-km/l).

4 kaac. CocHsikM: cupuil 1yO0BO-COCHOBHUI CyOip
(B4-nC); cupuit snuHOBO-cocHOBUE cyOip (B4-s11C);
cupuii Gepe3oBo-cocHoBuil cyoip (B,-0C); cupwuit

ny6oBo-rpaboBo-cocHoBmii cyrpyn (C,-r-aC); cupwmii
SITUHOBO-TPaboBo-cocHOBUH cyrpyn (C,-st-rC). Ay6-
HSIKU: cupa rpabosa cynioposa (Cy-r/l); cupa B’s130B0-
sicereBa nioposa (D,-B3-1/l); cupa rpaboBa niopoBa
(Dyr[l). Binbmanuku: cupuii YOPHOBIIBXOBHM CY-
rpyn (C,-Bm); cupwuii yopHoBinsxoBuit pya (D,-Biy)
(omBC-T10T).

5 kmac. Moxkpwuii 6epe3oBo-cocHoBHi cy0ip (Bs-6C);
0epe30BO-COCHOBE PIIKOIICCS Ty)Ke MOKPOTO Cy0o-
py (Bs-0CP"); mMokpuii Gepe30BO-COCHOBUH Cyrpyd —
corpa (Cs-6C); MOKpHHi YOPHOBUIBXOBHH CYTpyd —
Mokpa cysinbinnHa (Cs-Biv); myke MOKpHUi BITbXOBO-
oepesoBuii cyrpyn (Ce-Bmabin); MOKpHI YOPHOBIIBXO-
Buii pya (Ds-Bid) (ombe-60110T10).

[Tpuponna mnoxexHa HeOe3leKa 3HAYHO 3POCTAE
y pasi 3axapalleHHs JiCOBHX HacamkeHb (JIeBueHKo
Ta iH., 2015). 3axapaiieHicTh BUHUKA€ BHACIIIOK Ha-
SIBHOCTI POCIIMHHHX PEILITOK BEJIUKOTO PO3Mipy (Cyi-
HSIK, OMaJi CY4KH, CyXOCTi, ITHi, TOPyOKOB1 PEIITKH),
SIK1 T ICHUTIOIOTh IHTCHCHBHICTD TOPIHHS ITiJT 9ac HU30-
BUX MOXKEXK. Y COCHSKax i3 3axapareHictio 80 m>ra’!
BiJa]] MiCJsl MOXKEX1 y YOTHUPU pa3 BUILUH, HIX i3
3axapamienictio 20 m*ra’. CuipHa 3axapaiieHicTh
371aTHa HACTIJIBKM 3MIHIOBAaTH XapakTep TOPIHHSA, IO
B KiacuQikamii MOKeX BHUIUIIOTH OCOOJMBHHA BHIT
HHU30BUX IOXKEK — (CYLIHIKOBI».

I'pyHTYIOUMCH Ha pe3yibTaTrax JOCIHiIKeHb, LKAy
OIIHFOBAHHS TIPUPOIHOT IMOXKEXKHOT HEOE3MEeKH Iiis-
HOK JIicoBOro ()OoHAY MOXKHA YJOCKOHAJIWTH HACTYII-
HUM 4iHOM (Tabn. 2). Baprto 3ayBaskuTH, 110 Mijg 4ac
MTO’KEKHOTO JTICOBIIAIITYBAHHS TOIUIBHO OKPEMO BU-
TUTSITA AUISTHKA JIiCcy 31 3HAYHUMU 3amacamu TiACTHI-
Kd Ta (iTOMAacoro >XMBOIO HAaAIPYHTOBOTO BKPHTTS,
AK1 B CyX1 Ta aHOMaJbHO CyXi pOKH OyIyTh MpEACTaB-
JSITH COOOI0 HA/I3BHYAIHY MOKEKHY 3arpo3y.

Tabauys 2. 1llkana oniHIOBAaHHS MPUPOIHOI NMOKEe:KHOI HeOe3NeKH AiITHOK JIicoBOro (honay

Table 2. Scale for assessing the natural fire hazard of forest fund plots

Kiac moxkexxnoi

O0'exT 3aropsiHHA (Haca/UKEHHS y PI3HUX TUIAX JIICOPOCIMHHUX YMOB, KaTeropii He BKPUTHX

HeOe3neKkn JIICOBOIO POCIIMHHICTIO 1 HETIICOBHX 3€MEIb)
1 2
* HacamkeHHs COCHU 3BHYaiiHOT, COCHU KPHMCBKOi, COCHH TipCHKO1, SUTIBIIO B ayxe cyxux (0)
i cyxux (1) rirporomax
» Jly6oBi HacamkenHs B ryxe cyxux (0) i cyxux (1) rirporonax
* He3iMKHYTI JIiCOBI KyJIBTYpH BCIX MOPIJ i3 CHIILHUM 3apOCTaHHSM JUISHOK 3JIaKaMH, OCOKaMU
3 MIIIHUMH KOpeHeBHUIaMH — oHaa 50% riorii
1 *  3pyOwu 3-mmia XBOIHMUX MOPIJ MICIA NPOBEICHHS CYIITFHUX PyOOK 31 3HAYHIM 3a11acoM MOPYOKOBHX
pemtok (10 16 T/ra)
* 3rapuuia, BiTpoBanu, OypesoMu Ta iHIIi 3aru0ii HacaPKeHHS 13 CepeJHbOIO Ta CHIIBbHOIO
3axaparienictio Big 10 m*tal. JlicoBi Haca/ukeHHS 3 piBHEM pajiariiinoro 3abpyauents 15 Ki/km?
1 BUIIIE, HE3AJIEKHO BiJ] IIOPOTHOTO CKIIALY, BIKY 1 THUITY JIICOPOCIMHHUX YMOB
* JIMIIailHUKOBHUIT THIT )KUBOTO HAAIPYHTOBOTO BKPHTTS
*  COCHOBI, SJTMHOBI Ta MOJIPUHOBI HAacaKEeHHS Y CBUKUX Oopax (A,), cyoopax (B,), cyrpymax (C,)
i rpynax (D,)
2 * 3axapallleHi HACa/DKCHHsI BHACTIZIOK YCUXAHHS B OCEPEe/IKax MIKiTHUKIB — MeHIe 10 m*ra’!

» TlpoiineHi pyOKoto JTiCOBI HACa/PKEHHS 3 HETPUOPAHUMHU ITOPYOKOBUMH PEIITKAMU
*  CyxOMOXOBHII THIT JKHBOTO HaJIIPYHTOBOTO BKPHTTSI
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IIpoooeac. maon. 2
Continuation of Table 2

2

* CoCHOBI SUTHHOBI Ta MOAPUHOBI HacaKEHHS Y BOJIOTHX 00opax (A;), cydopax (B;) i cyrpynax (C;)

* BykoBi, smHOBI, sUIHIIEBi, IyOOBi, rpaboBi HacaKeHHA y Bosorux cyrpyaax (Cs) i rpyaax (D;)

3 * OcuKoBi, BUTbXOBI HacapkeHHs y Bostorux cyrpynax (Cs) i rpynax (D)
*  Bo0yI0roMOXOBMI1 THII JKUBOTO HAJIPYHTOBOI'O BKPUTTSI
* HacamkeHHs XBOHHHX 1opin y cupux 6opax (A,) 1 cybopax (B,), Mokpux Oopax (As), cyoopax (Bs)
i cyrpynax (Cs)
4 *  3a0o0Jyi04YCHI OCHKOBI, BIIbXOBI Haca/pKeHHs B MOKpuX cyrpynax (C,) i rpymax (Dy)
e VYriggs — ciHOXKarTi, IaCOBMIIA
o JlicoBi po3ca HUKH, TUTAHTAIIT, CAIH, SAT1THUKA
* HacamkeHHs XBOWHHUX TOPiT y MOKpHX O60pax (As), cybopax (Bs) 1 cyrpymax (Cs), myke MOKpPHX
cybopax (Bs) Ta cyrpymax (Cs)
5 * He BKpHTI JTICOBOIO POCIMHHICTIO 3e¢MJIi (JTICOBI IUISIXH, MTPOCIKH, BI3UPH, IPOTUIIOKEKH] PO3PUBH)

* Hemnicogi 3emiti (OKpiM CIHOXKATE, TACOBUIIL, CaJliB, AT1IHUKIB)
*  BOJIIOTHO-MOXOBHIT THIT JKHBOTO HAATPYHTOBOTO BKPHTTSI

OxpiM [BOTO HAa OJIMH KJIAC BHIIE BCTAHOBIIOETH-
csl IOKEe)KHA HeOe3IeKka IS AUISTHOK JICY: JUIS XBOMW-
HUX HacaJHKeHb, Oy/10Ba SKUX CIPUSE TIEPEXOLy HU30-
BOT MOXKEX1 Y BEPXOBY; 3 BUCOKHM (Oinbime 2 M) ryc-
THM IMIPOCTOM Ta MiITICKOM XBOWHHX IMOPia (sUTiB-
I Ta iHII KyIri); 3a 3axaparieHocTi monaa 10 m*ra’';
TUISHKH, 0 MPHIITAOTh IO JOPIT Ta 3aIi3HUIL a00
po3TamoBaHi Ha Biactadi 7o 50 M Bix HiATIPHUEMCTB,
SIKi BUKOPUCTOBYIOTh BiJIKPUTHH BOTOHb.

HMuckycis (Discussion). Y 3B’s3Ky 3i 3MiHOIO KITi-
Mary Uil pO3YMiHHS 3MIiHM aKTHBHOCTI JIICOBHX
nokex (Costa et al., 2020; Resco de Dios, & Nolan,
2021) 3pobieHo akIeHT Ha 0e3MmocepeHbOMY BILIH-
Bi Ha TIOKEXKHY HEOe3MeKy TOTroiy Ta KIIiMaTy KpaiH
CepemszeMHOMOp’sl. 32 TOTEHIIIHHOTO TIIOOATHLHOTO
roTeruTinag Ha 2°C 3MEHIIUTBCS PiBEHb BOJIOTOCTI
JII'M CepenazeMHOMOPCHKOTO PETiOHYy: 30Ha HU3b-
KOT BOJIOTOCTI TOITUPIOBATHMEThCS Ha miBHIY Big Ce-
PEeI3EeMHOTr0 MOPS JI0 LIEHTPAIBLHOI YacTUHH €BPOIH.
P.M. Fernandes (2019) po3misgae momycTuMi oporu
MTOIIMPEHOTO TMTOKa3HUKA MTOXKEKHOT HeOe3MeKH, 1HIACK-
ciB mokexxHOT Troroau (FWI), moB’s13aHuX 3 JTiCOBUMH
nokeskaMu pisHoro Macmtaly B [lopryramii. V. Varela
et al. (2020) BukopucToByIOTh Moka3zHUK FWI mmst Bu-
3HA4YeHHS MaiOyTHHOI TIOKEKHOI YPa3IHUBOCTI apXeo-
JOTIYHUX 1 TypucTHYHUX Micupb y [perii. BogHouac
IHIEKCH TIOKE)KHOT HEOE3MEeKH Ta TIOMTHPEHHS MTOXKEXKI,
sKi 0a3ylOThCs JIMIIE Ha OI[IHIOBAaHHI METEOpOJIOTid-
HUX YMOB 1 BOJIOTOCTI MaTepiajiB, Jaf0Th HE 3aBXKIU
onHo3HauHi pesynsratu (Bedia et al., 2015; Ruffault
et al., 2018; Di Giuseppe et al., 2020).

C.TI. Cunopenko Ta iH. (2023) BBakaroTh, IO 10
HaIllOHAIBHOI IITKAJH TPHPOTHOT TOXKEKHOI HeOe3-
TeKW HE TPHUB’s3aHAa TOPHMICTH JIICOBHX HacCaKEHb.
B Toif e gac TOPUMICTB JICIB 3aJICKUTh HE JIUIIE BiJl
MIPUPOIHHUX XaPAKTEPUCTHK MIJITHOK JIiCOBOTO (OHTY,
aje ¥ BiJ KOMIUIEKCY AaHTPOIIOTEHHUX UYWHHHKIB.
ToOTo, 11e Bxke (haKTUIHO He Oy/e TOTIOBHEHHSM JI0 ic-

HYIOUO{ IIIKaJK, a TPOTIOHYETHCS MIKalla MaTPHUIll PH-
3UKiB, TOOTO WMOBIpHOCTI BHHHKHEHHS ITOXKEXKIi, IO
JACTh MOXKJIMBICTH ICTOTHO ITOKPAITUTH IMeHTH(IKA-
if0 HAMOLIBII ypa3NMMBUX 1 HEOE3NMeYHUX MIISHOK i3
BHCOKHMH IMOKSKHUMHA pU3UKaMH. Takuil miaxia Bija-
MOBiZa€ TAKOXX KOHIICMIIl MOKEKHUX PHU3HKIB, TPH-
WHATUX B €BPOTI Ta JesSKUX iHINX KpaiHax cBiTy. [lix
yac TUIaHYBaHHS 3aXWCTy JICY BiJ MOXEX OO0 yBaru
OepyTh Kiacu(ikarito IaHamadTiB, AKi OJHOYAC-
HO MarOTh K HaWBWINY TOXKEXKHY HeOe3mneky (ToTeH-
[iHI HACTIIKKA TIOKEXK1), TaK 1 HAWBUIIY WMOBIPHICTH
BUHHMKHEHHs TTokex (Karavani et al., 2018; Resco de
Dios, 2020; Boer et al., 2021).

[HTCHCUBHICTD TIOXKEX 3aJCKHTHh BiJ MPOCTOPO-
BO1 MIHJIMBOCTI CE€PEI3eMHOMOPCHKHUX THIIIB POCIHH-
HUX yTPYIOBaHb, a iX BiJHOBIIEHHS TICHO TIOB’s3aHE
31 CIIPOMOXKHICTIO pereHeparlii JOMiHYIOUHWX BH/IIB
(Jimeno-Llorente, Marcos, & Fernandez-Guisuraga,
2023). 3a pe3yabpraTaMu JOCIiIKEHHS JTICOBUX TIOXKEK
y Hmxnabocinespkomy BoeBoacTBi [lombmmi BcTaHOB-
JIEHO, 0 HAWBaXUIMBIMIUMH TPEAUKTOPAMHU iX BH-
HUKHEHHSI € HasBHICTh XBOWHOTO JICY Ta BiJICTaHb
o cigbcpkorocnogapebkux yrigp (Kaczmarowski
et al., 2023). ExcTpemanbHi OXKEXHI TIOTO/IHI YMOBHU
MOXXYTh TTOCHJIIOBATUCS Yy pa3i BHUCOKOI 3IMKHEHOC-
Ti YarapHUKOBOI POCITUHHOCTI 13 BUCOKOIO TOPHUMICTIO
(Rodriguez-Jimenez et al., 2023).

[HTEHCUBHICT, BEepTUKAIbHE MOIIMPEHHS 1 9acTO-
Ta BUHUKHEHHS TTOYKEeK BH3HAYAIOTHCS BHIOBUM CKJa-
JIOM, CTPYKTYpOIO JICOBOI €KOCHCTEMH Ta (PYHKITIO-
HaJILHUMHU BJIACTUBOCTSIMM BHIIB, IO I CKJIaJarOTh.
UYacro ;micoBi ekocucTeMu i3 OaratuM OiOopi3HOMaHIT-
TSM € ToBOI moxkesxxkoHeOesmeunnmu (Tianhua, Byron,
& Pausas, 2019).

VYkpaincekumu BueHnMu (Kysuk, 2019; JleBuenko
Ta iH., 2015) Mg OUiHIOBaHHS MPUPOTHOI TOXKEKHOT
HeOe3MeKH JUISTHOK JicOBOTO (OHTY (COCHOBHUX JIiCiB)
BUKOPHCTAHO BiTHOIICHHS POCIUHHOCTI JO MOKEKHOT
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HeOe3MeKn y MeKax THITIB Jicy. bepyun mo yBaru pe-
3yJAbTaTH IUX HaNpPaIIOBaHb, MPOTOHYEMO 3IiHCHIO-
BaTH MPOTHO3YBAaHHS TOXKEKHOI CHUTYyaIlii 3a CXeMOIO:
OIIHIOBaHHS 3arpo3W BHHWUKHEHHS TOXKEX 3 ypaxy-
BaHHSAM THUITy JIiCy — OI[IHIOBAaHHS IOXKEXHOTO DPH-
3WKY, TIOB’SI3aHOTO 3 aHTPOMOTCHHUM (hakTopoM (TI0-
SIBOIO JDKEpEN BOTHIO, pEKpealiifHiM HaBaHTAKEHHSAM
TOII[0) — OI[IHIOBAaHHS BIUIMBY ITOTOJTHUX YMOB Ha I10-
KEKHY HEOe3IeKy.

Jlicorumonoriune oiHIOBaHHS TPUPOIHOT MTOXKEXK-
HO1 HeOe3MeKHu JICiB y piBHMHHIN yacThHI YKpaiHu
JACTh 3MOTY PO3POOWTH Mi€BI MPaKTHUYIHI 3aXOdU Ta
3a0e3IMeYnTH ONTHUMANbHE TUIAHYBaHHS 3aXHCTY JICY
BIJI TTOXKEXK.

Bucnoku (Conclusions). Ilpupomna mnoxexHa
Hebe3IeKa JIicy 3aeKNTh BijI JICOTHITONIOTIYHIX 0CO0-
JUBOCTEH JISHOK, TOPOAHOTO CKIIAIY JICOCTaHiB, 3a-
racy TiJICTHIIKH Ta CKJIaxy 1 3amacy KMBOTO HaAIPyH-
TOBOTO BKPUTTA. OIIHIOBaHHS TOXKEXKHOI HEOE3MEeKH
MoTpiOHO 3MIHCHIOBATH 3 ypaxXyBaHHIM CKJIQAY 1 CTaHY
JIICOBHMX HACAKCHB Ta JIICOTUTIONOTIYHUX YMOB.

[TiporenHe TOMIKOMKEHHS JIICOBHX HACaKCHDb
3aJICKUTh, HaCaMIIEpE]I, BiJl 3alaciB TOPIOYOTO Mare-
piary, OCHOBHOIO CKJIa/IOBOIO SIKOTO € JTicOBa MiACTHI-
Ka. Xo4a y COCHSIKax OiJIbIIi 3aracH MmiJICTHIKA Harpo-
MaJDKYIOTBCS 13 3pOCTaHHIM TIrpOTOIY, MPOTE y IHX
YMOBax MiJICTHIIKa HaOyBa€ BHCOKOi BOJIOTOCTI 1 Xa-
PaKTEePU3YETHCSI CIIA0KOIO 3ATHICTIO 0 3aTOPSTHHSI.

Icaye TicHUN B3a€MO3B’SI30K MK BUHUKHCHHSIM
MOXKEX 1 JIICOTHUITONIOTIYHMMU yMoBamH. Haiibinb-
IIe TIPEJCTAaBHUIITBO TOXKEIKOHEOC3MEUHNX TPaB’ SHUX
BHJIIB XapaKTEPHO JJISi CyXUX TIrPOTOMiB. Y BOJOTHX
rirporomax 10 TOXKEKOHEOC3METHNX BHUIIB BigHECE-
HO TaKoX JIesKi Me3orirpoditi abo rirpoditn — Moxu
1 BUOW POIWHU BEPECOBUX, SKi, 3aBISIKU HASBHOCTI
B HUX e(ipHUX ONii, 3MaTHI MIBUIKO 3aMaTHCH.

BceranoBneHHs TpWBAJOro MOCYNUIMBOTO CE30HY
3yMOBJIIO€ BHCHXaHHS BEIMYE3HHX 3araciB MOpTMa-
CH Y BOJIOTHX TirpoTOIax, M0 € MPHYNHOIO BHHUKHEH-
HS HaJ3BUYAHOI TIOXKEKHOI 3arpo3u 1 HaBITh clabo-
3aiiMHCTI Ta BOTHECTIHKI BHAN B CyXOMY CTaHi JIETKO
3aiMaroThCSI.
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Forest fire hazard assessment based
on forest typology

V.P.Voron', A.D. Kuzyk?, S.V. Ivashyniuta®,
Y.R. Tsipan*

The study of forest fire prevalence in Ukraine in
recent years has revealed severe challenges for the
scientific community associated with the reduction of
operational, nature protection, and recreational func-
tions of forests. When assessing the potential fire
hazards, a contradiction arises because the fire risk
is minimal in wet hygrotopes, but on the other hand,
the total supply of terrestrial combustible materials is
greater in forest types with excessive soil moisture,
where organic matter decomposes. In these condi-
tions, along with the accumulation of fallen needles
and branches, an important factor in the fire hazard
is also the role of the live ground cover. It has been
found that the development of new methodology for
assessing fire danger is of significant importance for
effective prevention of forest fires, which should be
based not only on physical principles of fire break-
out and spread but also on forest site conditions. One
of the key aspects is examination the forest types in
Ukraine and their relationship with the risk of forest
fires. Based on experimental studies, the inflammabi-
lity of herbaceous and moss plants within the Small
Polissia region has been identified. Fire-prone spe-
cies include 14 herbaceous plants from the Poaceae
family (Dactylis glomerata L., Koeleria glauca
(Spreng.) DC., Stipa johannis Cel., Festuca ovina L.,
Calamagrostis epigeios (L.) Roth., Dianthus arena-
rius L., Calamagrostis arundinacea (L.) Roth, Brachy-
podiun pinnatum P.B., Molinia caerulea (L.) Moench,
Melica nutans L., Milium effusum L., Phleum phle-
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oides Sm., Poa nemoralis L., Deschampsia cespito-
sa L.), 11 from the Cyperaceae family (Carex limo-
sa L., Carex inflata Huds, Carex pilosa Scop., Carex
acutiformis Ehrh., Carex brevicollis D.C., Carex syl-
vastica Huds., Carex pseudocyperus L, Carex vesica-
ria L., Carex lasiocarpa Ehrh., Carex melanostachya
M.B., Eriophorum vaginatum L.), 4 herbaceous plants
from the Ericaceae tamily (Vaccinium vitis-idaea L.,
Vaccinium uliginosum L., Vaccinium oxycoccos, Vac-
cinium myrtillus L.); 5 mosses (Hylocomium splen-
dens (Hedw.) Schimp., Dicranum undulatum Ehrh.,
Pleurozium schreberi (Willd. Ex Brid., Ptilium crista-
casterensis (Hedw.) De Not, Cetraria islandica (L.)
Ach.), lichens of the genus Cladonia Nyl. and Calluna
vulgaris (L.) Hill.

The greatest representation of fire-prone species
was observed in dry pine forests (A;), where out of
11 species, 8 have a high inflammability. These spe-
cies are mostly grasses. In other forest conditions, this
feature is not as pronounced. As humidity and nutrient
levels increase, the number of less flammable and
fire-resistant plants grows, while the number of fire-
prone species decreases. However, regardless of their
group, all plants in dry conditions easily catch fire
during droughts. A significant representation of fire-
prone species is also characteristic of wet and moist
hygrotopes. Using the list of forest types by B.F. Os-
tapenko and V.P. Tkach (2002), the natural fire danger
of pine forests was assessed. In doing so, ecological
characteristics of vegetation of different forest types
that have formed in the plains of Ukraine were taken
into account, as well as the relationship between fo-
rest conditions and forest vegetation as combustible
material to fire danger. The dependence of natural fire
danger on forest typological features of stands, deter-
mined by the composition of tree species, litter stock,
and density of live ground cover, has been investi-
gated. Experimental studies of the burning of grassy
and mossy plants within the Small Polissya region
confirmed the presence of fire-prone species, especial-
ly in dry pine forests (A,) and revealed the ability of
certain plants to quickly catch fire and support burn-
ing. The results of the research made it possible to as-
sign forest types to five classes of fire danger, as well
as to improve the scale for assessing the natural fire
danger of forest fund plots, considering forest types
as inflammable objects. These data are crucial for the
development of effective strategies to prevent and
extinguish forest fires, these strategies being aimed
at preserving natural ecosystems and protecting the
environment.

Key words: forest fires; hygrotropism; trophotro-
pism; combustible materials; litter; live ground cover;
forest degradation; forest vegetation.

84 B. M. Bopon, A. [I. Ky3uk, C. B. IawwuHiota, 0. P. Llinan. JlicotunonoriyHe ouiHioBaHHA NPpUPOAHOT NOXeXHOI Hebe3nekn niciB



Proceedings of the Forestry Academy of Sciences of Ukraine, 2024, vol. 27

a*aAeMiﬂ Hy
2
é‘\\x Yy L
L

Hayxosi npani JliciBHu4Oi akageMii HayK YKpaiHu
Proceedings of the Forestry Academy of Sciences of Ukraine

X
wae

http://fasu.nltu.edu.ua
https://doi.org/10.15421/412416
Article received 2024.05.13
Article accepted 2024.10.18

ISSN 1991-606X print
ISSN 2616-5015 online
@ P< Correspondence author
Anatolyi Zhezhkun
desna-90@ukr.net
90 Ivana Bohuna st., Novgorod-Siverskyi, 16000, Ukraine

Forestry Academy
of Sciences of Ukraine

VIK 630%221.03

YcniwHicTb NicoBigHOBNEHHA NicNA AOCNIAHNX CMYroBO-NOCTYNOBUX
py6oK y cocHoBuXx aepeBocTtaHax CxigHoro Monicca YkpaiHn

A.M. XKexKyH'

Posensanymo ocobnusocmi 6iomeopennsi cocHOBUX 0epedoCmanie CMy2080-HOCHYNOSUMU pYOKamMu Yy KonmeKcmi
HAOIUIHCEHO20 00 NPUPOOU NCIHUYMEA. Y cmuenux cOcHogux depesocmanax nioujero oausvko 100 ea 30iticneHo
neputi nputiomu CMy2080-nOCMYNOBUx pyooK ONsl CIMUMYIIO8ANHA NPOYecy NPUPOOHO20 NOHOBIEHHS COCHU 36UYAll-
Hol. Jlocnioni cmye080-nocmynosi pyoxu npogoounu 3a 08a-mpu nputiovu. Y nepwuti nputiom 3pyoyeanu 6ci depesa
¥y Medcax npusHayenoi 0o pyoxu cmyeu. Lllupuna cmyau 3 sumyueHumu oepesamu 8i0nN08ioana cepedrii sucomi mame-
puncokoeo depegocmany (25-30 m). Ha 06 ’ekmax cmy2060-nocmynosux pyook 8ueueno HACIHHEHOUIeHHS COCHU 36U-
YQUHOT Ma yCNiwWHICIMb NPUPOOHO20 TICOGIOHOBNIEHHA Y NEGHUX Munax aicy. ¥Ynpoooexc 3-4 pokie nicis nepuio2o npu-
tIoMy CMY2080-NOCMYNOBUX PYOOK 8i00OYBACMbCA YCniuiHe NOHOBNEHH COCHU 36UYALIHOI MA THUWUX YIHHUX OepesHUX
6uoie. Ilicna npogedenns Opy2020 nputiomy cmy2080-nocniynogoi pyoxku 3 nosmopmicmio 4-5 pokie ma 3axo0ie cnpu-
SAHHSA NPUPOOHOMY NOHOBIIEHHIO 8NPOO08IC 2-4 poKie cycmoma niopocniy i camociey cocHu 36uyalinoi y nepeseoenti
00 gikosoi epynu 4-8 pokie cmanosuna 4,2-15,4 muc. wm.-2a’’ (ycniwnicmo 1icogionosnenns — 006pa ma 3a006ilb-
Ha). Ilicis Opy2oeo nputiomy cmy2080-nocmynogux pyoox npupooHe nOHOGNEeHHSA NiCY NONOGHIOEMbCA YIHHUMU BUOA-
MU aucmanux nopio. 11io uac 30ilicneHHA mpembo2o KiHyeso2o nputiomy pyoxu nompioHo 3aiuuiamu HACiHHI Oepe-
80 COCHU a0 BIOHOBTIOBAMU 0EPEBOCMAHU KOMOTHOBAHUM CHOCODOOM. 3a OOUH YUK NPOBEOEHHS CMY2080-NOCHYNOBUX
PYOOK hopmytomvcsa COCHOBE MONOOHAKU MIUAHO20 CKAADY NPUPOOHO20 Td KOMOIHOBAHO20 NOXOONCEHHSL.

Kniouosi cnosa: Pinus sylvestris L.; nputiomu pyoxu,; HaciHHEHOWENHS, 3aX00U CRPUAHHS NPUPOOHOM) NOHOBEH-
HIO; camocie,; niopicm, munu jicy.

Beryn (Introduction). HaGmmxene mo mpupomu
JICIBHUIITBO Tiependavyae 3/iMCHEHHS CHCTEMHU €KO-
JIOTIYHO OPIEHTOBAHUX 3aXOJliB, HAOIMKCHHUX JIO MIPH-

Jlo cucTeMH TOCTYNOBHX pPyOOK TOJOBHOTO KO-
pUCTyBaHHS Hajiekarb piBHOMipHO-mocTynoBi (PIIP),
rpynoBo-nioctynoBi (I'TIP) Ta cMyroBo-mocrymnosi

ponu, 3 HAMEHITUM BTPYYaHHSM Yy JIICOBI €KOCHCTe-
mu (Bemmins, xymop, bysyn, 2008; Kpuaunbkuit
Ta iH., 2014; Tokapea, 2021; Xianfeng et al., 2021;
Mason et al., 2022). Y npouneci npoBeaeHHs pyOok ro-
noBHoro kopuctyBanHs (PI'K) ognum i3 HaiiBaxiuBi-
KX 3aXOIB HAOIMKEHOTO JIO MPHUPOJM JTICIBHHUIITBA
€ 3aCTOCYBaHHS MMOCTyNnoBUX pybok (Jlapumii, [lImar-
renpd, 2016; Straupe, & Sadauskis, 2022; Brichta
et al., 2023; Zhezhkun et al., 2023).

(CIIP) Bunm py6ok (by3yn, 2006; IlpaBuia..., 2009).
I'TIP mpoBOAATh Yy CTUINIMX AEPEBOCTaHAX 3 HEPIBHO-
MipHAM (TPYTIOBHM) PO3MIIIEHHSM IiJIPOCTY IiHHUX
nopija y mporanuHax JicoBoro Hamety. PIIP e edexk-
TUBHHMH Y COCHOBHUX JIEPEBOCTaHaX 3 100pe pO3BHHE-
HUMH KPOHAMH 3 MPOTSDKHICTIO MoHa A 1/3 Big BucoTH
CTOBOYpIB, 0€3 MTICKy a00 3 HEryCTHUM IIiJITICKOM,
3 HAsSBHICTIO Y JKHBOMY HAITPyHTOBOMY BKPHTTI €KC-
MaHCWBHUX BHIB MeHine 10% Bif Iuiomi MpOeKTHB-

IKeockyn Anamoniu Muxonaiiosuu — akanemik JliciBHU4O01 akajgeMii HayK YKpaiHH, JOKTOP CLIbCHKOTOCHONAPCHKUX HAyK, CTApIINil HAYKOBHIA

cniBpoOiThuk, aupexrop JI1 «Hosropoa-CiBepcbka j1icoBa HayKOBO-AOCIIIHA CTAHLis». YKPATHChKUI HAyKOBO-IOCIIAHUNA IHCTUTYT JiCOBOTO
rocrozapcrsa Ta arpomicomeniopanii im. I. M. Buconpkoro, Byn. boryna, 90, m. Horopon-Cisepcskuii UepHiriBebkoi 06m., 16000, Ykpaina.

E-mail: desna-90@ukr.net

ORCID: https://orcid.org/0000-0003-1431-8944

A. Zhezhkun. The success of reforestation after experimental strip-shelterwood felling in the pine stands of the Eastern Polissia... 85



HaykoBi npaui NliciBHuyoi akagemii Hayk Ykpainu, 2024, gun. 27

Horo BKpUTTA (Tkau, JKexkyn, 2024). Ha oxpemux
MUITHKAaX 3 TYCTHM ITi[UTiCKOM Tepea 3armpoBajKeH-
Hsam PIIP 3pyOyBanu mijricox Ta HaBiTh BUBO3WIN 3a
MEXKI1 JIICOCIK, IO 36inbmy13ano TPYAOMICTKICTb POOIT
1 3MEHIITYBaJIO eKOHOMquy e(heKTUBHICTH PyOOK. 3py-
OyBaHHS JIEPCBOCTaHIB uepes CMYTH EBHAX pO3MipiB
JIa€ 3MOTY JOCTYITHO BWIJIYYHTH MIJUTICOK, HEOe3MeuHi
JepeBa Mia 9ac MiAroTOBUMX POOIT, 30UTBIIUTH 00Cs-
TH JIICO3aroTiBIIi y KOPOTIII TEPMiHH i3 3aCTOCYBaHHSAM
KOMITJIEKCY MallMH 1 MexaHi3MmiB (OeH3ommim — Tpe-
JIIOBAJIBHUE TpakTop) abo OaraToorepaiiiHuX MalliuH
(xapBectep — ¢opBapiep), 3MIHCHUTH 3aX0/HU 31 CHpH-
STHHSI IPUPOTHOMY JTiCOBITHOBJICHHIO.
CMyTOBO-TIOCTYTIOBI pyOKH TIPOBOIVIITN HATPHKIHIT
50-x pokiB XX cT. y 0epe30BO-sUTMHOBHX JIePEBOCTa-
Hax [loBomxs (Anekcees, 1967) Ta y cocHsikax bpsiu-
cekoro JicoBoro MacuBy (OckpenkoB, 1963). B Vkpa-
fHI €JIEeMEHTH CMYTOBO-IIOCTYIOBUX pPYyOOK BIIEpIIe
OyJ10 3acTocoBaHO /s mepeopMyBaHHS JepeBOCTaA-

HiB y 3ammaBHuX Jicax (Tkau, 1999) Ta y mapocTko-
Bux nyonskax (Tkad, PYMHHLICB Jlyx’sinens, 2023).
CMyTOBO-TIOCTYIIOBI py61<H Ha TIEpIIMK TOTJIST
e nemo moxiOHumMu mo cynimeHuX (CP) micociu-
Hux PI'K. TlopiBHsiHHS TapaMeTpiB oprasizauiiHoO-
texHiuHnx enemeHTiB (OTE) CIIP ta CP Bkazye Ha
MEBHY PI3HMIIO0 MK UMM CTIoco0aMu pyOOK TOJIOB-
HOTO KOpuCTyBaHHA (Tabn. 1). Ha micocimi cyminmbHOI
PI'K mpusnayarote 10 pyOkH Bci gepeBa (KpiMm Jepes,
10 BHECEHi 10 YepBOHOI KHUTH YKpaiHW, HACIHHUKIB
Ta HIIMX JepeB, IO MAIOTh BUHATKOBE 3HAUYCHHS IJIS
30epexxennst OiopisHomaHiTTs) ([IpaBuia..., 2009).
[lixg yac cMyTOBO-TIOCTYIIOBUX PyOOK MPU3HAYAIOTH JI0
PyOKH BCi lepeBa Ha cMy3i MIEBHOI MIMPUHM (3a3BHYAM,
toroxHii 1,0 cepemHbOi BHCOTH JIEPEBOCTaHY) Ta 3a-
JHIIAIOTh A0 HACTYMHHMX NPUHOMIB HE3pyOaHOIO dac-
TUHY JUISHKH, TOTOKHY TOIBIHHINA IIMPHHI 3py0aHoi
cMyrd. 3a mupuHU Jicociku cyniibHoi PIK 1o 25 M
nmomioHa cxokicth Mixk CIIP i1 CP 36epiraroTses.

Tabnuys 1. llopiBHsAIbHA Ta0/IUIA MapaMeTpPiB opraHizaniiiHo-TeXHIYHUX eJ1eMEeHTIB
CMYT'OBO-IIOCTYIIOBOI Ta BY3bKOJIICOCIYHOI CyLiJIbHOI PYOOK I'0JIOBHOI0 KOPHCTYBAHHS Y COCHOBHUX
JAepeBOCTAHAX eKCILNIyaTauiiiHol kaTeropii JiiciB

Table 1. Comparative table of parameters of organizational and technical elements
of strip-shelterwood and stripped-coupe continuous fellings of the final yield in pine stands
of the exploitation category forests

CMmyroBo-TIoCTyTIOBa pyOKa

Byspkomicociuna cyIineHa pyoka

Hazea OTE [TapameTp HOpMaTUBY Hazea OTE [TapameTp HOpMaTUBY
1. [Tnoma Jicociku Ho 10 ra 1. [Tnomra micociku Jo3ra
2. KinbkicTs npuiiomiB 3 2. HlupuHa nicociku Jo 50 m

3. lupuna BuTydeHOT
CMYTH JIePEBOCTaHY

OnHa cepenHs BUCOTA
nepeBocTany (25-30 m)

3. Hanpsim micocikn

BinmoBinHO 10 HAIPSAMKY
ropuzonty (ITH-IT1 abo 3x-Cx)

4. Illupuna cmyru
JEPEBOCTAHY, IO
3aJIUIIAETHCA 10
HAaCTYITHUX TPUHAOMIB

[lepumii mpuiiom — 1Bi
cepeiHi BICOTH JIepPEBOCTaHY;
Jpyruil npuiioM — ogHa
CepeHs BUCOTa JIEPEBOCTaHy

4. Bigcraub Mk
JCOCIKaAMHU OHOTO POKY

100 m

5. [HTeHCHBHICTH
KO)KHOTO MPUHOMY PyOKH

30-35% 3amacy

5. Hanpsim pyOxu

IMepreHUKyISIPHO HAIPSIMY
JICOCIKH, HABIIPOTH
HIKiZTTMBOMY YHHHHKY

6. [Topsmok mpHU3HAYECHHS

Ha npusHauenunx no pyoku
cMyrax — Bci JiepeBa,
3a BUHSITKOM THX, I1[0
MIATal0Th 30ePEIKCHHIO;

6. Crioci® mpuMUKaHHS

BbesnocepenHiii;

JiepeB y pyoKy Ha 3aJUIICHUX CMYTax — JICOCIK 4epe3cMyTroBUN
JiepeBa, 1110 MOXKYTh OyTH
HeOe3MeYHNMH ITiJ1 Yac
MIPOBEICHHS pOOIT
7. TepMiH IpU3HAYCHHS .
N . 7. TepMiH IPUMUKAHHS
HACTYIIHUX IIPUHOMIB 8-10 pokiB 4 poku

pyOKkun

JIICOCIK
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LIpoooeaic. maon. 1
Continuation of Table 1

CMyTroBO-TIOCTYyTOBa pyOKa

BysbkosicociuHa CyIliibHa pyOKa

Hazea OTE [TapameTp HOpMaTUBY

Hazea OTE [MapameTp HOpMaTUBY

8. TpuBamicTp (IHIKIT)

16-20 8. KimpkicTp 3apy0iB VY xBaprami 1 X1 kM — 6
pyOKH
9. TexHOIOT1s JTICOCIYHUX . 9. TexHOJIOTIs TICOCIUHUX CepenHbornaciusa,
. By3bkonaciuna . :
pobit pobir By3bKOIaciyHa
30epesKeHHs MiPOCTY; 30epeskeHHs MiIPOCTy;
10. 3axomm MiHepami3alis IpyHTY; 10. 3axomu MiHepai3alis IPyHTY;

3 JIICOBIJHOBIIEHHS 3aNUIICHHS HACIHHUX JICPCB

Y KiHIEBHUH MPHAOM

3 JIICOBIHOBIIEHHS 3aIUIICHHS HACIHHUX JCPEB;

LITYyYHE JIiICOBITHOBICHHS

[pote y mcorocno;:[apcmcm HpaKTI/IHI 3a3BHYAM,
NPUAMAIOTh IIUPUHY JICOCIKM CYIUTBHOT pYOKH MOHA/
25 M. Ilim Wac mpoBeAeHHS CMYTOBO-IIOCTYIIOBOI
pyOKH Ha 3aJHIICHUX 10 HACTYITHUX MPUHOMIB CMY-
rax JIepeBOCTaHy HpPU3HAYaIoTh A0 PyOKH Hebesmeu-
Hi JUIs J1iCO3aroTiBeJIbHUX POOIT IepeBa, a Ha CyLiJib-
HUX pyOKax — JIHMIIe JepeBa y Mexax Jicociku. s
JEpEBOCTaHIB XBOMHUX TOPiJ] eKCIUTyaTaliifHoT Kare-
ropii JiciB troma Jicocik cymineHoi PI'K mae Gytu He
oimpmre 3,0 ra, a must CITP — mo 10,0 ra (IlpaBuna...,
2009). 3 exonomiuHux MipkyBanb mist CIIP me moxe
Matu Mo3uTHBHUH edekt. o Toro », mig yac mpose-
JICHHS TIOCTYNOBUX PyOOK 3MEHIIY€ETHCS pEHTHA IJ1aTa
32 BUKOPUCTAHHSI JIICOBUX PECYpPCIB, MOPIBHSHO 3 CY-
HIUTEHUMH.

[Tix gac nposenenus CIIP, sx i1 iHOIIUX BHIIB ITO-
ctynoBux PI'K, BimOyBaeThcst CymyTHE MPUPOIHE TIO-
HOBJICHHS JIiCY LIHHUMHU JE€PEBHUMH BUAAMH, & MiCIIA
CYLIJIbHOI pyOKH — 3a3BHUYail IITYYHE JIICOBITHOBJICH-
Hs. [licast 3aBepleHHS HUKIY CMYTOBO-TIOCTYHOBOL
pPYOKHM IiNSIHKa HE TEePeXOJuTh A0 HEBKPUTHUX JIiCO-
BOIO POCITMHHICTIO 3€MeJTb, a TICIsI CYIUTBHOI — YTBO-
PIOETHCS 3py0, IO MiUIATAE JIICOBITHOBICHHIO. 3011b-
menHs: TpuBanocti CIIP, mopiBHSHO i3 CyHiibHOIO,
Jae 3Mory (opmyBaTH YMOBHO Pi3HOBIKOBI JepeBo-
CTaHU NEPEBaKHO MIIIAHOTO BHJIOBOTO CKJIALy.

OTXe, CMYTrOBO-TIOCTYIIOBa pyOKa HAJEKHThH JIO
nmoctymoBoi cuctemu PI'K, mo Bu3zHawae mobip meB-
Hux napamerpiB OTE mux pyOok, siki MaroTh BiJMiH-
HOCTI BiJl CyUIJIbHUX: IHTEHCHBHICTb PyOKH, MOps-
JOK TIPU3HAYEHHSI JIepeB y PYOKY, KiUIbKiCTh TpHiio-
MiB, TEpPMiH NIPU3HAYCHHS HACTYITHUX TPUHOMIB (IIOB-
TOPIOBAJILHICTh NIPUHOMIB) pyOKH, TPUBANICTh PyOKH
Ta iHIII.

3anexHO Bix KoHGQIrypamii JUISHOK, CMYTH BHITY-
YeHHS JepeB 3akianaroTh y MepuaianHomy (I1n- Hz[)
abo IIHPOTHOMY (3x Cx) HanpsIMKax, 0 Ma€ IEBHI
BIIMIHHOCTI JUISl JIICOBITHOBJICHHSI Ta BUMarac Jo-
JIATKOBOTO BHBYCHHS. TepMiH MMOBTOPHOCTI MPUIOMIB
CIIP mis mepeBOCTaHIB ycCiX ToOpin cTaHOBUTH 8-10
poxkiB (IIpaBuna..., 2009), mo norpeOye yTOUHEHHS.

Mema docniodcens — BABUUTH OCOOIMBOCTI MTPOBE-
JICHHSI CMYTOBO-TIOCTYIIOBUX PyOOK Y COCHOBHX Jiepe-
BocTaHax Cximaoro [lomiccsi, BCTAHOBUTH YCHIIITHICTh
BITHOBJICHHS JUISTHOK IIHHUMH JEPEBHUMHU BHIIAMHU.

O0’ektt Ta Meroauka pociimxkenb (Objects
and methods). 06 ’exm OdocridjicenHs — COCHOBI Jie-
pEeBOCTaHHM, L0 MPHU3HAYEHI O CMYTOBO-MOCTYIOBHX
pyook B ymoBax CximHoro [lomiccs Vkpainu. [lpeo-
Mem 0ocnidxcernHss — TIPOLIECH JIICOBITHOBIICHHS, 30e-
PEXKCHICTD l'Ii,Z[pOCTy COCHHU 3BHYAWHOI ITiCIIS TPOBE-
JEHHS AOCHITHUX CMYTOBO-IIOCTYMOBHX py601<

CMyTroBO-TIOCTYIIOBI pyOKM MpPU3HAYEHI Y COCHO-
BUX JIEPEBOCTAHAX CTUIJIOTO BiKY, MEPEBAXKHO IITYY-
HOTO IMOXOJKCHHSI, YUCTOTO CKJIaTy a0o 3 JOMIIIKOIO
iHmmx nopix, nmosHototo 0,6 — 0,8 y Tumax Jicy cBi-
KU COCHOBHII Oip, CBIXMI1 TyOOBO-COCHOBHUH CYOip,
BOJIOTHI JTyOOBO-COCHOBHIA CyOip, BOJOTHI TpaboBO-
JlyOOBO-COCHOBHI cyrpyn (Tadm. 2).

Y okpemux mignpueMcTBax UYepHITriBCbKOTO
OVJIMI" ympomosxk 2013-2014 pp. nepini npuiiomu
CIIP mpoBomunu BignosinHo 10 HopMmatuBiB (IlpaBu-

, 2009). Hamu po3pobieHo HayKoBi OOTpyHTYBaH-
HS 1 3aKJIaZICHO aKTHBHI €KCTICPUMEHTH 3 Pi3HOIO IIIH-
PHHOIO Ta HalpsMKaMH CMYT 3 BHIIyUYCHHMH AepeBa-
MU, 3alpOIOHOBAHO 3aXOIU CIPUSHHS MPUPOIHOMY
BIJTHOBJICHHIO IIHHUX opia. [TocTiitHi nmpoOHi Mol
(IIIIT) y cocHOBUX NepeBOCTaHaX 3aKjajajid 3TiTHO
3 pumoramu COY 02.02-37-476 (2006). IIpu mpomy
BUJIUISIIN TIICTHh KaTeropiii CaHITapHOTO CTaHy JepeB
(Canirapni npasuia...,1995).

JocnigHi  cMyroBo-mocTymnoBi pyOKHM MNpOBOAH-
T 3a JBa-TPpH MPHUHOMH. Y TMepIIuii NpuiioM B pyoKy
MpHU3HAYaIN BCi JepeBa y MeXax BHIIJICHOI CMYTH.
[upraa cMyru 3 BHIYyYEHHMH JEpeBaMH BiAIIOBi-
Jana cepenHiil BHCOTI MaTepUHCHKOTO AEPEBOCTAHY
(25-30 m). Hactynny cmyry 3 BUIyd4e€HHMH JiepeBaMU
3aKjaadd Ha BIOCTaHI, TOTOXKHIM OXHINA a0 MOABIH-
Hill mupuHi 3pydaHoi cMyru. CMyTH 3aKiaiaiy y Me-
puAiaHHOMY a00 MIMPOTHOMY HaIpsMKax. Y HacTyI-
Hi npuiiomn CIIP BuirydeHi cMyru MIHAPOTHOI Opi€H-
Tarii 3aKiafany y HampsMKy 3 ITBHOYI Ha MiBICHB,
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a MEpUIiaHHOI — 31 CXOAY Ha 3axif. Y HaCTyIHHN MPH-
tiom CIIP mpusnadanm B pyOKy niepeBa, IO POCTYTh
Ha cyMikHIA cMy3i. [lin 9ac kiHIIEBOTO MpUiioMy BH-
Jydand BCi JepeBa. 3BaJIOBaHHs JIE€peB, OOpi3aHHS
T'JIOK 1 CyUKiB MIPOBOAMIHM OCH30MMIIAMH, TPEIIOBAHHS
JIEPEBUHHM JI0 BEPXHBOTO CKJIAAY — KOJIICHUMH TPaKTO-
pamu 3 TperoBaIbHUM MpHUCcTpoeM. [lopyOKkoBi pemrT-

KU CKJIaJalii y HEeBENWKI KyMH Ta CITAFOBAJINA iCTIS
MTOYKEKOHEOE3MEeTHOTO TIEPiozy.

i cripusiHHSL TPUPOTHOMY TTOHOBJICHHIO COCHH
3BuvaiiHoi 3actocoByBanmu turyr [1KJI-70, auckoBi
kynesTuBatopu KJIB-1,7, KJIA-1,8 3 komicHUMH Tpak-
Topamu. Ha okpeMux nijasHKaxX 3axOJiB CIPHUSHHS
MIPUPOTHOMY JTIICOBITHOBIIEHHIO HE TIPOBOIFLIIH.

Tabnuys 2. OcHOBHI JiciBHUYO-TaKcaliiiHi TOKA3HUKY Ae€PEeBOCTAHIB, MPU3HAYEHUX
A0 CMYI'OBO-IIOCTYNIOBMX PYOOK (3a mamepianu nicoenopaokysannus cmanom na 01.01.2012 p.)

Table 2. The main forest-mensuration indicators of stands designated for strip-shelterwood
felling (forest management materials as of January 1, 2012)

A1 «T'opomusHCHKHA Jicrocm» Tynu4diBChKe JTiICHUIITBO
1 42,12 52 6C33/1310c+bn 82 30 0,7 420 Cs-rnC
2 43,32 4,0 10C3+3+bn+O0c 83 28 0,7 450 B;-n1C
3 43,34 3,3 10C3+3+bn+Oc 83 28 0,7 450 B;-nC
I TopomgasHCHKHAI Ticroc» [0pomHIHCHKE JTiICHAIITBO
4 25,19 3.9 7C31Mpnelbnl /I3 102 31 0,6 380 Cs-tnC
5 70, 15 3,7 10C3+/13+bn 83 28 0,7 440 B,-nC
JIT «ToponHstHCbKHIA JTicroc» MoJI0KaBChKe JIICHUIITBO
6 8,12 8,8 9C31bn+/13 82 26 0,7 380 B,-nC
HIT «Do6pstHCHKHIT Tmicrocm» YyniBchbKe JTiCHUITBO
7 4,10 4,0 6C34C3(61) 86 25 0,7 340 A,-C
8 14,2 4,1 8C32bn+0c 86 27 0,7 340 B;-n1C
9 88, 10 3,7 10C3 96 26 0,7 400 B;-n1C
JIT «1oOpstHCBKHi Ticrocy JJoOpsTHChKE JTiICHUIITBO
10 34,23 7,2 10C3+/13+bn 84 27 0,8 490 B,-nC
11 90, 11 5,7 10C3+bn 90 28 0,8 500 B;-nC
JIT «JloOpstHChKHit Jticroc» KomapiBebKe JTICHUIITBO
12 31, 1.1 4,3 9C31bn 86 29 0,7 460 Cs-rnC
13 32,1 3,6 10C3+/13+bn+Oc 86 29 0,7 460 C;-raC
14 45,17 4,0 10C3 87 29 0,7 460 B,-nC
JIT «1obpstHCHKHI Jicroc» HoBo-SpritiBChKe TiCHUIITBO
15 66, 6.2 2,7 7C32C3(66)1bn 86 28 0,8 440 B;-nc
JIT «1oOpsHCHKUIT Jlicroc» PITKUHCBKE JTICHUAIITBO
16 84, 6 6,4 9C31Bn+Oc+Bau 91 31 0,6 400 B;-nC
HIT «HixuaCchKHAi microcm» BepriiBcbke iCHUAITBO
17 81, 5.1 4,2 10C3 84 21 0.7 270 B,-n1C
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Jepera, 1m0 3aruHyId MIiCIs TPOBEJCHHS MEPIIOTO
npuiiomy CIIP y 3anumeHnx cMyTax MOAUSIIN Ha Cy-
XOCTIilHi, BITPOBaJIBHI 1 BITPOJIOMHI.

OO0JTik HACIHHS COCHU 3BHYAHHOI MTPOBOIMIM Me-
togoM HacinHemipiB (Jloce Ta iH., 2017). V poknu
3 HU3bKOI BPOXKAWHICTIO MTPOBOJAMJIM IiJICIBaHHS Ha-
CiHHS cocHH y Ooposznu. OOJiK MiApOCTy MTPOBO-
WA Ha OOJIIKOBUX CMyTax 3aBAOBXKKH 20 MeTpiB i
3aBmmpmku 2,5-4,0 merpiB. Ha minsHKax cMmyroso-
MOCTYNMOBUX PYOOK 31 CHPUSHHSIM IUTY’)KHUMH 00-
po3HaMu mUpUHA OOJIKOBOI CMYyTH CKJajaaiacs 3 0o-
po3HM (MiHEpalli3oBaHa YaCTMHA) Ta BIJACTAHI MiX
CYMDKHOIO OOpO3HOIO (HEMiHepaTi3oBaHa 4acTuHaA). Y
mporieci 00Ky MiAPOCTY 1 caMOCiBY BH3HAYaIX HOTO
BUJOBUI CKJIaJ, MOXOIUKEHHS, BiK, >KUTTE€3IATHICTh,
TYCTOTY, 3arajbHy IUIOIy OONIKy Ta ii 4acTKy Bif
TUIONII JUISHKH. YCHINIHICTh MPUPOIHOTO TOHOBJICH-
HSl BU3HAUaIM 3a Jil0uuMH HOpMaruBamu (IHCTpyK-

mid..., 2010) 3 monoBuenusamu (Kexkyn, 2021). s
BU3HAYCHHS TaKCAIIMHUX ITOKa3HUKIB JEPEBOCTAHIB
Ha [IIIII BUKOPUCTOBYBaJIIM HOPMATUBHO-IIOBiJIKOBI
marepianu (binoyc Ta iH., 2021). Marepianu onpa-
LBOBYBAJIM MaTeMaTHKO-CTaTUCTHUYHUMH METOIaMH
i3 3aCTOCYBaHHIM KOMIT IOTEpHUX mporpaM Microsoft
Excel.

Pesyabratn (Results). ¥V cTtumux cocHoBux ne-
peBOCTaHax JAEPKABHMUX JIICOrOCHOAAPCHKUX Mil-
npuemctB Yepnirisecskoro OYJIMIT mepuri npuiiomu
CMYTOBO-IOCTYNOBUX pyOOK Bpogosx 2013-2014 pp.
npoBejieHi Ha o omu3bko 100 ra (Kexkyn, 2021).
[HTEHCHBHICTH TIEPHIIOTO TPUHOMY TPHOXITPHIOMHHUX
pyOok craHoBuia Big 19 no 40% 3amacy, a Ha OiisiH-
ui Ned — 56% (nBompuiiomHa pyOka). HacTka aisoBoi
nepeBuHU craHoBmia 88-93%. Ha OumbriocTi MinstHOK
MPOBENICH] 3aXOAM CIPHSHHS MPUPOJHOMY JIiCOBiJI-
HOBJICHHIO (Ta0I. 3).

Tabnuysa 3. KinbkicTh miApPoCTy i caMocCiBy COCHH MicJjsl MEPIIOro MPHiioMYy CMYTOBO-TIOCTYMOBOI pYOKH

Table 3. The amount of advance growth and self-seeding plants of pine after the first cut
of strip-shelterwood felling

I'ycroTa cocnu 3BM4aiiHOi,

Ne TaTencuBHiCTE Hanpsm i 3aci0 mist TepmiH mics THC. TIT. ' Ta’!

TUTSTHKA (ypy6KH’ CMyT 3pyOaHHX cMyT, CIIPUSHHS PYOKH, pOKiB ] ]
o 3amacy M HiapocTy caMocCiBy
1 2 3 4 5 6 7 8

1 34 a-TIn 30 TIKJI-70 1 - 40,3
3 8,13 1,33
2 28 M-I 25 TIKJI-70 1 - 29,2
3 5,44 4,07
3 22 3x-Cx 25 [TKJI-70 1 - 73,74
3 30,0 4,93
4 56 Mu-Tn 30 TIKJI-70 1 - 47,87
3 12,93 2,66
5 26 3x-Cx 25 [TKJI-70 1 - 21,13
3 12,20 4,86
6 35 3x-Cx 26 [TKJI-70 1 - 74,30
3 26,3 2,60
7 27 3x-Cx 25 KJIB-1,7 1 - 30,50
3 5,80 4,85
8 22 [u-I1n 25 - 1 - 15,22
4 1,52 0,22
9 24 MMu-I1n 25 - 1 - 40,74
4 8,52 2,24
10 19 [u-T1n 25 TIKJI-70 1 - 12,16
3 8,76 3,88
11 27 3x-Cx 27 - 1 - 10,18
3 7,24 2,16
12 27 3x-Cx 30 - 1 - 7,17
4 7,38 2,32
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IIpooosaic. madn. 3
Continuation of Table 3

1 2 3 4 5 6 7 8
13 27 Iu-Tn 30 - 1 - 18,6
4 8,82 3,16
14 22 3x-Cx 29 TIKJ1-70 1 - 52,40
3 31,70 6,70
15 24 3x-Cx 25 TIKJI-70 1 - 51,40
3 32,04 1,42
16 26 Mu-Tn 30 TTKJI-70 1 - 47,86
3 27,43 0,07
17 40 Mu-Tn 25 TIKJ1-70 1 - 16,07
3 8,98 3,58

VYpokaliHiCTh HaciHHS COCHU 3BHYaiHOi y 2013 p.
Oyna nyxe HU3bKOIO (1 6ai), KITbKICTh HACIHHS y Ha-
cinnemipax — 33,6 tuc. mr.-ra’. Y 2014 p. HaciHHe-
HOIICHHS BiI3HAYEHO HU3BKUM (2 Oanun) abo cepeqHiM
(3 6ammn) Bpoxxaem (86-130 tuc. mr.-tal). V mactyn-
Huit 2015 p. 3a Bucokoro (5 6aiiB) ypokar 0 TIO-
BepXHi IpyHTY mnorpamsuio Big 540 no 1046 Twmc.
IIT.'Ta”"' HACIHUH COCHH.

3a pe3ynbraTamMu 00CTEXEeHb CTaHOM Ha 29 TpaB-
Hs 2014 p. Ha Bcix ginsHkax CIIP BusiBiieHO cxonu
COCHHM 3 OUTBIIOI0 KUIBKICTIO B OOpO3HAaX, HIX Ha Ji-
JITHKAaX 3 He3aiMaHOIO JIICOBOIO MiACTHIIKOIO. Bripo-
JIOBX Tiepioro poky micis nposeneHHs CIIP, 3amex-
HO BiJl THITY JIiCy, BITHOBIIIOEThCA Bin 7,2 o 74,3 tuc.
mT. ra’' 1-piuHOrO CaMOCIBYy COCHHU 3BHYAMHOI.

Ha ninsiHKax 3 TPOBEACHHSM 3aXOJiB CHPUSHHS
MIPUPOJHOMY TIOHOBJICHHIO JIicy (IIpOKIamaHHs 0o-
po3en muryrom IIKJI-70 3 TpakTtopom MT3-82) ryc-
ToTa l-piyHOrO CaMoCiBy COCHM 3BMYaiHOi CTaHOBU-
na 12,16-74,40 tuc. wr.-ra’'. binemry rycroty 1-piu-

HOT'O CaMOCIBY COCHM BHSIBJICHO y THIaX Jicy B;-0C
(29,273,74 tuc. mr.-ta’') ta Cz-20C (40,3-47,87 Tuc.
wr.-tra’). B ymoBax BoJororo jy00BO-COCHOBOIO Cy-
0opy 1-piuHOro camMociBy COCHM BigHOBUJIOCS y 1,2-
2,5 pasiB OinbIe Ha CMyTax 3 MIUPOTHUM HAIPSIMKOM,
MOPIBHSAHO 3 MEpHUIiaHHWM. Bapro 3a3HaYuTH, IO
ICTOTHOI PI3HUIII 3a KUIBKICTIO 1-piyHOTO caMoCiBy
COCHH TIOMIXX BapiaHTIB 3 IiJICIBAHHSIM HACiHHS Ta 0e3
niaciBanag y 2014 p. He Oyiio BHABJICHO.

[Micns mposenenust nepuioro npuitomy CIIP Ha
3-4-nit pik, 3aJ€XKHO BiJl TUITY JiCy, HATIIYETHCS BiJ
1,52 mo 32,04 tuc. mt. ra’! miapocTy COCHH, 3 HHUX —
0e3 3axofiB CHpPUSHHS NPUPOTHOMY IMOHOBJICHHIO —
1,52-8,82 Tuc. mr. ra’', Ta 5,44-32,04 tuc. wr. ra’! —
3 MiHepali3ali€ero IPyHTY.

YIpoaoBxk Nepiux poKiB MicIis EPIIOro MPHHOMY
CIIP BinmOymocst MOIIKOMKEHHS Ta BiAMHpAHHS IEPEeB
y 3aIMMIEHHX cMmyrax (Tadm. 4). BmMepm Ta JIyxe
ocnabneHi JiepeBa COCHH Oynu BuIydeHi mix yac BU-
OIpKOBUX CaHITAPHHUX PYOOK.

Tabnuys 4. llomIKoIKeHHS Ta BiAMHUPaHHA epeB COCHU 3BHYAITHOI HA MOCTIHHNX MPOOHUX MJIOIIAX
(ctanoMm Ha 20.07.2020)

Table 4. Damage and dying-off of Scots pine trees in permanent trial plots (as of July 20, 2020)

TII1IT 1 TIITIT 2 TIITIT 3 11111 4

Buan nmomkokeHb

JIE€PEB N3 Ma N: M7 N, M, N> M3

mrT.-Ta’! M*-ra! mrT.-Ta’! M3-ra’! mrT. Ta’! M>-ra’! mrT.-Ta’! M*-ra’!

BirpoBan - - 2 2.4 2 3,7 - -
Haxwun croBOypa 4 42 2 1,8 4 5,7 -
Bitrponom 4 5,8 - - 2 2,8 -
Cyxocriit 8 8,0 6 6,1 8 6,9 14 17,8

Ha ninsakax, me BinOynocs 3a70BiIbHE TPUPOIHE
MTOHOBJICHHSI COCHM Ta 1HIIUX IIHHUX TOPiJI, IpOBee-
Hi HactynHi npuiiomn CIIP. Yactka ninoBoi nepeBu-
Hu ckiana 81-87% Bin nikeignHoi. [licins npoBenaeHHs
npyroro npuitomy CIIP 3 moBTopHIicTIO 4-5 pOKiB Ta

3aX0]IiB CHPUAHHS IPUPOTHOMY TOHOBJICHHIO YIIPO-
JIOBX 2-4 pOKlB rycroTa MiAPOCTY 1 caM0c1By COCHH
y MepeBelicHHI Ha BIKOBY rpyny 4-8 pOKiB CTaHOBH-
na 4,2-15,4 tuc. wr.-ra’!. YemimuicTs J1iCOBIIHOBIIEH-
Hs1 OyJia 100por0 Ta 3a/10BiIbHOIO (TabI. 5).
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Tabnuys 5. KinbkicTh miapocTy i caMociBy COCHU micJjisi APYroro mpuiioMy ¢cMyroBo-mnocTynoBoi
pyoxu (ctanoMm Ha 21.09.2021)

Table 5. The amount of advance growth and self-seeding plants of pine after the second cut
of strip-shelterwood felling (as of September 21, 2021)

KinbkicTs miapocTy i caMociBy cocHE (TUC. mT."Ta!) 3a BikoM (pOKiB)

e Miow, pis crinmmece
simmnpyokn g 3 U YIRS omimoernia
1 05.2018 5,38 1,38 791 0,23 10,32 Hobpe
2 10-12.2019 - - 15,24 3,10 7,93 Hob6pe
3 10-12.2019 - - 30,67 0,53 15,39 Hobpe
4 1-3.2018 1,22 1,84 3,16 1,40 4,23 3a/10BiIbHE
5 1-3.2017 4,80 2,66 14,50 0,72 13,98 Hobpe

Huckycis (Discussion). Ilicis mpoBeneHHS TmMep-
moro npuitomy CIIP Bimmanm y 3amuImeHux cMyrax co-
CHOBHX JIePEBOCTaHiB CTaHOBUB Bif 6,1 10 17,8 M ra’!
(1,9-6,6% Bin 3amacy). 30inblIeHHsT 00Csry Bigmazry
CIIOCTEPEKEHO B OCJIA0JICHUX COCHOBHX JEpEeBOCTa-
Hax, mo miareepmkye nani M.II. Casymuka (2024).
3a mocTaTHROI KITBKOCTI HACIHHSI, IO IOTPAILISE
Ha MiHEpai30BaHUN TPYHT TICIS TEPIIOTO TPHIO-
My CIIP, mosiBa cxomiB, 30epexeHicTh Ta picT camoci-
BY COCHH 3BHYAHOI, 1y0a 3BHYAIHOTO 3aJI€KHUTh Bij
CHaJIKOBUX BIIACTUBOCTEH POCIMH, KIIMaTHYHHX, €a-
(biYHUX YMOB, 1110 CTBOPIOIOTHCSI HA CMyTax 3 BHIyde-
HUMH JIepeBaMH y MIEBHUX THIIAX JiCy.

VY tuni micy B,-0C ryctota l-pidHOTO caMocCiBy
cocHu Oyrna nmoBoii pizHo0. Ha cmyrax 3 mumport-
HUM HalpsIMKOM Yy LIbOMY THIIi JIiCy TYCTOTa CaMOCIBY
Oyna y 1,7-6,1 pasiB OUIbIIOI0, HIXK HA CMyrax 3 Me-
PUJIIaHHOO OpieHTalli€r0. Takuil pe3ynprar, HMOBIpHO,
MOKHa TIOSICHUTH KpAIlUMH TiAPOJIOTIYHUMH YMOBa-
MU, SIKi CKJIaJar0ThCsl HA [IOBEPXHI IPYHTY BHIIYUCHUX
CMYT, 10 Y3roJkyeTbesa 3 naHuMu A.l. Muxosuua Ta
iH. (1971) i By3bKOIICOCIYHUX CYHITBHUX PYOOK.

[Micns mepmoro mpuitomy CIIP 6e3 mpoBeneHHs
3axOJliB CHPUSHHS NPHUPOAHOMY ITOHOBJICHHIO JICY
y tunax jgicy B;-0C T1a (;-20C TycToTa CamocCiBy
cocun cranoswiaa 7,17-40,74 Ttuc. mT.-ra’l Ta Oyia
y 1,8-7,2 pa3iB MeHIIOIO, HiX Ha IUISHKaxX 31 CIIpH-
aHHSAM. [IeBHOT 3aleXHOCTI TYCTOTH CaMOCiBY Bif
HanpsIMKy CMyT He BcTaHOBieHO. Ll oOcTaBuHa BKa-
3y€ Ha HEOOXiJHICTh MPOBEJCHHS 3aXO[IB 31 CHPHUSH-
HSl IPUPOJHOMY TIOHOBJIGHHIO COCHH IIICJSI TIEPIIOTO
npuiiomy CIIP.

VY cocHsiky cBixoro 0opy (oOmikoBa minsiHka No7)
Ha CMyrax LIMPOTHOTO HampsIMKy 3 MiHepaslizalieto
rpyaty KyneruBaropom KJIb-1,7 rycrora 1-piuno-
ro camociBy cocuu (30,8 tuc. mrt.-Ta’') oriHeHa sk 3a-
JOBUTbHA. YTIPOMOBXK HACTYITHHX TPHOX POKIB 30epe-
JKEHICTh IMIAPOCTY COCHH CTaHOBMJA 5,8 THC. IIT.Ta’!
(19%). Ha cmyrax BigHOBHIIOCS OJIM3BKO 5 THC. MIT.'Ta™!
CaMOCiBy COCHHM, IIO HaJa€ MiACTaBM Ui Harpoma-

Ta TpoBeneHHs KiHneBoro npuitomy CIIP ympomosx
HaCTYyIMHUX OJHOTO-IBOX pOKiB. TepMiH IOBTOpPIO-
BaibHOCTI mpuiiomiB CIIP y Tumi micy 4,-C cTtaHOBH-
TUME 5-6 POKIB.

Y tumi micy B,-0C Ha cMmyrax, yTBOPEHHX TMicCIs
nepioro npuitomy CIIP, rycrora 3-piuHoro mimpoc-
Ty COCHH cTaHOBWia 8,76-31,7 Tmc. mwT.-Ta’!, po3mi-
MIEHHS Ha JTUITHKaX — PiBHOMIipHE (YacToTa TparuIsSH-
Hi 08-94%). binbmoro e 30epexeHicTb 3-piuHOrO
MiAPOCTY COCHM HA CMyrax IIMPOTHOTO HANPSMKY
(12,2-31,7 tuc. wr.-ta’'). ToMy y COCHSKY CBIXKOTO
JlyOOBO-COCHOBOIO Cy0Opy CMYrd JUIsi BHJIyYEHHS
JepeB OakaHO 3aKjaJlaTH y HIMPOTHOMY HAIPSIMKY.
Kinpkictp 1-2-pigHOTO CaMOCiBY COCHHU CTaHOBHUTH
2,6-6,7 tuc. mr.-ta’. TepMiH MOBTOPIOBAILHOCTI TIPH-
tiomiB CIIP y tumni nicy B,-0C cranoButume 4-5 poxis.

VY cocHsikax BOJIOTOro JyOOBO-COCHOBOTO CyOOpYy
KIJIBKICTh 3-piuHUX JiepeBellb COCHU Ha CMYyTaX, yTBO-
penux micns mepmoro npuiiomy CIIP i3 mposenen-
HSIM 3aXOMiB CHPHSHHS, CTaHOBUTH 5,44-32,04 TwHC.
mT.-Ta”'. Ha o6mikoBitt minstaii Ne2 3MEHIIEHHS KiJlb-
KOCTI I€pEB COCHHU MOSICHIOETHCS MOMIKOPKEHHAM KO-
pEHEBO1 cHCTeMU JHYMHKaMH XpymiiB. KinbkicTh
3-piuHux nepeB AyOa 3BuYaiiHOro craHoButh 0,73-
0,97 tuc. mr.-ra’, a KiJgbKicTh 1-2-piuHOTO camocCiBy
cocun — 0,07-4,93 Tuc. mt.-Ta’'. TepMiH MOBTOpIOBa-
Hocti npuiiomiB CIIP y Tumi nicy B;-0C craHOBHUTH-
Me 4-5 poKiB.

Ha okpemux niisiHKax B yMOBaxX BOJIOTOTO CYTpyRy
MPOBEJICHI JIOMISAM 3a MOJIOAMM TOKOJIHHSIM COCHHU
IIUISTIXOM 3pi3yBaHHS KyIIOpi3aMH TIOPOCTI MaJIOIliH-
HHUX nepeB 1 KymiiB. Ha 3pybanmx cMmyrax 3 IpoKIa-
JNEHUMH TUTY)KHUME OoposHamu y Tumi Jicy C;-20C
KUTBKICTh 3-piYHOTO MigPOCTYy COCHHU 3BUYAaWHOI cTa-
HoBuna 8,13-12,93 tuc. wt.-ra’!, nyba 3BUIaliHOTO —
1,24-9,45 tuc. wr.-tra’. Ha cmyrax 0e3 CripusiHHS 110-
HOBJICHHIO 30eperiocs 4-piyHUX IEepeB COCHU 3BHUAl-
ol B Kimpkocti 7,38-8,82 tuc. mr.-Ta’!, a qyba 3BU-
gaiigoro — 0,22-0,67 tuc. mit. 'ra’'. TepMiH MOBTOPHOC-
Ti puiiomiB pyoku y tumi jJicy C;-e0C cTaHOBUTHUME
4-5 poxkiB.
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Binpma KinbKiCTh MOJIOIOTO TTOKONIHHS COCHH 30€-
piraeThcsl 3a MEpHUIIIaHHAM HAMPSMKOM CMYT y 3a-
XiIHIA Ta [EHTpajbHIN dYacTHHAX, a 3a MIUPOTHUM
HampsMKOM — Y TMIBHIYHIA Ta IMEHTpaJbHIA YacTH-
HaX. 3MEHIIEHHS KiTbKOCTI MPUPOIHOTO ITOHOBJIEH-
HS COCHH OLIsl POCTYYOTO JE€PEBOCTaHY IOSICHIOETh-
Cs YaCTKOBMM 3aTiHEHHSM OiIsl CTiH JIiCy, MOpiBHA-
HO 3 IIEHTPAJbHOIO, Kpalle OCBITICHOI YacCTHHOIO
cMyr. BBaxkaemo, 0 TepMiH MOBTOPIOBAHOCTI MpPH-
tiomis CIIP y cocHOBHX JepeBOCTaHaxX IOTPiOHO
3MeHmUTH 3 8-10 mo 4-6 pokiB. KigpkicTh MOm070-
TO TIOKONIHHSA COCHM 3BHYaiHOI Ta My0a 3BHYANHO-
ro, IO BimHOBHIIOCS micis mepmioro mnpuiiomy CIIP,
€ JIOCTaTHBOIO s (OpMYyBaHHS AyOOBO-COCHOBHX
JIEPEBOCTAHIB MPUPOAHOTO TTOXOKEHHS.

Ha oO6mixoBiii minmsaIl Ned4 TycTOTa TOHOBICHHS
COCHHM 1 Ay0a TepeBHINIIa HOPMAaTHUBHY 3 PIBHOMIp-
HUM PO3MIIIEHHSM, 110 J1aJI0 MiJCTaBy MPOBECTH APY-
ruit (xinuesuit) mpuiiom CIIP. 3axoniB cnpusHHS Ha
i JUISTHIN TTCTST TPOBEACHHS KiHIIEBOTO MPHUHOMY
HE TPOBOIWIM, TOMY BHACIHIZAOK 3aJepHIHHS TPYHTY
IHTEeHCHUBHICTh TPUPOAHOTO TOHOBJICHHS COCHH Oyna
JIETIO TipIor0, HDXK Ha IHIMUX IUSTHKaX. Baprto 3a-
3HAYNTH, IO e micis nepmmoro npuitomy CIIP, xomn
30UTBIITY€THCS IHTEHCHBHICTH OOKOBOTO OCBITJICHHS,
MOJITIIYIOTHCSI YMOBH JUISL POCTY 1 PO3BUTKY HHIKHIX
SAPYCiB POCITMHHOCTI i HAMETOM 3JIMIICHHUX JI0 Ha-
CTYITHHUX TIPUHOMIB pyOKH COCHOBOTO JIEPEBOCTAHY.

Taxk, Ha cMyTax MiCIs TPOBEIACHHS APYTOTO TPUHO-
My CIIP y meBHUX THMax Jicy HaOyBarOTh MOITUPEHHS
TpaB’siHI BUIW: KyHWYHUK Hazemuuit (Calamagrostis
epigeios (L.) Roth), xyanmunux ouepersnuii (Cala-
magrostis arundinacea (L.) Roth), xoctpums oBeua
(Festuca ovina L.), 30m0TymHAK 3BH4aitamii (Solida-
go virgaurea L.), ToHKOHIT JIyaHui (Poa pratensis L.),
ocoka BepecHsHKoBa (Carex ericetorum Pollich), ma-
BeJb TopoOmHHUN (Rumex acetosella (L.), xamepiit
By3bkonuctuit (Chamerion angustifolium (L.) Holub),
cyHuIli JicoBi (Fragaria vesca L.) Toro.

[Ticas mpoBenenus apyroro npuitomy CIIP Ta 3a-
XOJiB 31 CIIPHUSIHHSA TPHUPOAHOMY MOHOBIEHHIO YTIPO-
noBX 2-4 pokiB 30epircs miapicT Ta BiAHOBUBCA
caMociB cocHHU (YCIIIHICTH JIICOBITHOBICHHS m00pa
Ta 3a70BiTbHA). [IpHUpogHE TOHOBICHHS TOTTOBHIIIOCH
IHITUMHU JEPEBHUMH BHIAMU: TyOOM 3BUYAHIM, Oe-
PE3010 TIOBHCIION0, OCHKOIO, IO Y3TOIKYETHCS 3 pe-
symbTaramMu gocmimkers M. S, OckpenkoBa (1963),
B.B. ®enoposa Ta in. (1991). JlocTarHa KiBKIiCTh
KUTTE3ATHOTO MIJPOCTY COCHH 3BHYANWHOI Ta IHIIMX
[IHHKX JepeBHUX BHIIB (MoHan 8 THC. mT.'Ta’!) Hamae
MiJICTaBH JJIS IPOBEACHHS TPETHOTO (KIHIIEBOTO) MPH-
tiomy CIIP. TepMiH MOBTOPHOCTI MiXK APYTUM 1 TPETIM
npuiiomamu CIIP cranoButnMe 4-5 pokiB.

[Ticns mpoBenenns kinneBoro npuiiomy CIIP mHa
BUJIYYCHHMX CMyTax TMOTPIOHO 3MIMCHWUTH MiHepasiza-
IifO TPYHTY. 3a BIACYTHOCTI MOOIU3Y JKepes oOHaci-
HEHHS BapTO 3aJIMIIATH MiJPICT, HACIHHI JilepeBa COCHU
(10-15 mT.-Ta!') a0 BiAHOBIIOBATH JAEPEBOCTAHU KOM-
OIHOBAaHUM CTIOCOOOM.

30ibpIIeHHsT TEpMiHy TMOBTOPHOCTI TPHIOMIB
MOHAJ IT’ATh POKIB TMPU3BOIUTEL IO TOCHUJICHHS 3aTi-
HEHHS MIAPOCTY CBITIONMIOOHOT COCHM 3BHYaiHOI Ta
TOTIpIIEHHST HOTO JKUTTE3AATHOCTI. 3araibHa TPHUBa-
micte mpoBenenns CIIP y cocHoOBHX nepeBocTaHax
craHoBuTHME 8-12 pOKIB.

[Ticns 3aBepmiennst CIIP hopMyroThCS COCHOBI MO-
JIOIHSIKU TIPUPOJHOTO TTOXOKEHHS, MIIIAHOTO CKJa-
Iy 3 03HAKOIO PI3HOBIKOBOCTI. 30KpeMa, ITCIIs 3aBep-
meHHs pociigHoi asomnpuitiomHoi CIIP (o6mikoBa Ii-
nsaKa Ned) cpopmoBaHO nepeBOCTaH, IO Ma€ CKIaj
5C3(10)2C3(5)1/132bn + Oc 3 cepeaHbOI0 BHCOTOIO
5 M, cepenHim aiameTpom 4 cm, mosHOTOIO 0,9 Ta 3ama-
com 50 mM*ra’l. ¥V 3B’s3Ky 3 I[M, CMYTOBO-IIOCTYTIOBI
PYOKH IIJIs1 IPUPOTHOTO MTOHOBJICHHSI COCHH 3BUYAHOL
Ta IHIIHUX IHHAX JCPEBHUX BHUIIB MOXKHA PEKOMEHTY-
BaTH sIK OOWH 13 €()EeKTHMBHUX 3aXOIliB HAOIMKEHOTO
0 TIpuponu JiciBHUITBA. Jl00ip TEXHIYHUX 3ac00iB
J1iCO3aroTiBEILHUX POOIT HE Mae OYTH ITiICTABOIO IS
MIpU3HAYCHHS TIEBHOTO BUAY PYOKH. 3aJIeKHO BiJ| €KO-
HOMIYHMX YMOB mianpuemcTs, CIIP MoximBO mpoBo-
JINTH 13 3aCTOCYBaHHAM OaraTooriepariifHux Jrco3aro-
TIBEJIbHUX MAIlWH a00 3a TPaJUIIHHOI0 TEXHOJIOTIEI0
(ma 6a31 OCH3OMIII 1 TPETIOBATLHUX TPAKTOPiB). PyO-
KaMH{ JOTVIsy MoTpioHO (hopMyBaTH CTiiiKi Ta mpo-
IIyKTUBHI TyOOBO-COCHOBI JIEPEBOCTAHU MPUPOITHOTO
TTOXOJIKEHHSI.

BucnoBku (Conclusions). Y cTUIIINX COCHOBHX
JIEpeBOCTaHAaX TICHIA TMEPIIOT0 MPHUHOMY CMYTOBO-
MOCTYNOBHUX pyOoK, mpoBenenux y 2013-2014 pp. Ha
3aranpHii mromti 100 ra, mporiec MpUpPOJHOTO MTOHOB-
JICHHS COCHHM 3BHWYAifHOI Ta 1HIINX JCPEBHUX BUIIB
BiOyBaBcs 1Mo pizHOMY. B coCHOBHX nepeBocTaHax
CBDXKOTO COCHOBOTO OOpy Micisl MEPIIOro MpHHOMY
CIIP 3i cripustHHSAM TTOHOBJICHHIO JMCKOBUM KYJIBTHBA-
TOPOM 3a JIOCTaTHLOTO HACIHHEHOIIEHHS nepeB (Ypo-
XKaifHicTh 3 0anu 1 BWINE) YCHINIHICTH MPHPOTHOTO
TTOHOBJICHHS YIIPOJOBXK TPHOX POKIB € 33/I0BIITHHOIO.

Y COCHOBHX J€peBOCTaHaX CBIKOTO TyOOBO-COCHO-
BOTO cyOopy micis nepmioro npuiiomy CIIP Ta mine-
pamizamii monan 60% TrpyHTY IMJIyramMu YCIIIIHICTb
MIPUPOIHOTO MTOHOBJICHHS COCHU 3BHYANHOI € J00pOoro
Ta 3310BiIbHOI0. Ha cMyTax 3 MIMpPOTHUM HaIpPSIMKOM
rycrota l-pigHoro camociBy Oyma y 1,7 — 6,1 pasiB
OlBIIOI0, HIK Ha CMyrax 3 MEpHJIaHHOI0 OpieHTa-
miero. KinmpkicTh 3-pidHOTO TiAPOCTY COCHH CTaHO-
BuTh 8,8-31,7 THc. mT.'Ta’ 3 PIBHOMIpHUM pPO3Mi-
MIEHHSM Ha JULTHKAX. biasmry 30epekeHicTh miapoc-
Ty CIIOCTEPEKEHO Ha CMYTax IIHPOTHOTO HANPSIMKY
(12,2-31,7 tuc. mr.-ra'). Ha okpemMux mijsTHKax
0e3 TIpOBEICHHA 3aXOMiB 31 CIPHUSIHHS HE33J0BUIbHE
TTOHOBJICHHSI COCHU TIOSICHIOETHCSI TIPUTHIYCHHSIM Ca-
MOCIBYy KyHHYHHKOM Ta TOIIKO/KCHHAM JIMYUHKAMHU
XPYIIiB.

[Ticns mepmoro mpuitomy CIIP mHaiiGinemy ryc-
TOTy l-pi9HOTO CamMOCiBy COCHH BHUSBJICHO y THIAX
micy B;-0C (29,2-73,7 tuc. mt.-ta') Ta C;-20C (40,3-
47,9 tmc. mr.-ral). B ymoBax BOIOroro mayooBo-
COCHOBOTO CyOOpy 1-piyHOTO CaMOCiBY COCHH BigHO-
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Buioca y 1,2-2,5 pa3iB Oinblie Ha cMyrax 3 HIHpPOT-
HUM HampsAMKOM, MOPiBHSAHO 3 MepuaiaHHuM. [licis
nepmoro mnpuiiomy CIIP 6e3 mpoBemeHHs 3ax0miB
CIIPUSHHS TPHUPOJHOMY TOHOBJICHHIO JIICY Y THIax
micy B;-0C ta C;-20C tycTtoTa 1-pidHOTO CaMOCiBY
cocuu cranosuia 7,2-40,7 tuc. mr.-ta’! Ta Oyma y 1,8-
7,2 pa3iB MEHINO, HDXK Ha MIJISHKAX 31 CIPHUSHHIM.
Ilst obcraBuHA BKa3dye Ha HEOOXITHICTH MPOBEICHHS
3aXO/iB 31 CIIPUSHHS TPUPOJHOMY TTOHOBJIEHHIO COCHU
TICIIS TIEPIIIOTO MPUIIOMY CMYTOBO-TIOCTYTIOBOI PyOKH.

VY cocHsAKax BOJOTOTO JTyOOBO-COCHOBOTO Cy0O-
PY KIJBKICTh 3-pIYHMX JIepEeBElb COCHU 3BUYAIHOT Ha
cMyrax, yTBOpPeHHX Ticisa mepmoro mpuiiomy CIIP
13 TIPOBEICHHSAM 3aXOJiB CIPHUSHHS, CTAHOBUTH 5,4-
32,0, ny6a 3suuaitnoro — 0,7-1,0 tuc. mr.-ta’!. B ymo-
BaxX BOJIOTOTO CyTrpyay Ha 3pyO0aHMX CMyTax 3 MpOKJIa-
JEHUMH TUTY>)KHAMH OOpO3HAMH KUIBKICTh 3-pidHO-
TO TAPOCTy cocHU cTaHoBmia 8,1-12,9, my6a — 1,2-
9,4 tuc. mr.-ta’. Ha cmyrax 0e3 COpUsiHHS TPUPOJI-
HOMY TIOHOBJIEHHIO 4-pi4HHX JI€pEeB COCHHU 30eperyio-
cs1 B KinpkocTi 7,4-8,8 Ta my6a — 0,2-0,7 THc. mT.-Ta’l.

[Ticnst mpoBenennst npyroro npuitomy CIIP 3 moB-
TOPHICTIO 4-5 pOKiB Ta 3ampoOBa/HKCHHS 3aXOIiB 31
CIIPUSHHS TIPUPOTHOMY TIOHOBIICHHIO YIPOIOBXK 2-4
POKIB T'ycTOTa MiAPOCTY i CaMOCIBy COCHH Yy Tepe-
BEJICHHI Ha BIKOBY Tpymy 4-8 pokiB ctaHoBmia 4,2-
15,4 tuc. mr.-ra’'. JlocTarHs KiIGKICTH >KHTTE31AT-
HOTO TMIAPOCTY COCHH 3BHYAMHOI Ta IHIIMX JepeB-
HHUX BUAIB (TIOHAM 8 THC. IIT.'Ta!) Hagae migCcTaBy IS
MIPOBEICHHS TPEThOTO (KiHIeBoro) npuitomy CIIP.

CMyTOBO-TIOCTYNIOBI PYOKH JOIIBHO TpH3HAYaA-
TH Yy CTUINIUX COCHOBHX JIEPEBOCTAHAX y THUMAxX JICY
B3-0C, B,-0C, C;-20C 3 TPOTSKHICTIO KPOH JIEpPEB
MeHme 1/3 Bucotn cToBOYpa, 3 MIUTICKOM 3IMKHY-
ticTio monan 0,3, 3 HAsBHICTIO ¥ CKJIaai )KUBOTO HaJ-
TPYHTOBOTO BKPHTTS €KCIAHCHBHHUX DPOCIHH, B SIKHX
He BiIOyBa€ThCSA YCIMIMIHE TPHUPOJHE TOHOBICHHS
COCHM TICJsl PIBHOMIPHO-TIOCTYMIOBHX Ta TPYIIOBO-
noctynoBux pyook. CIIP mominbHO MPOBOIUTH IS
BIITBOPEHHSI MPHUPOIHHUX JEPEBOCTAHIB Ta BEIEHHS
HaOJIMKEHOTO IO TIPUPOJIU JTICIBHUIITBA.

CMyTOBO-TIOCTYTIOBI PYOKH [OIUTBHO TPOBOIUTH
B TPH MPUHOMH 3 MIUPUHOIO BUIYUYEHHUX CMYT, IIPOTIO-
pUifiHiA OmHIN BUCOTI mepeBocTany (25-30 m). ¥V Ha-
ctynHi npuiiomu CIIP Buiydeni cMyrn mMpoOTHOI Opi-
€HTAITlli TOIUIBHO 3aKIaaTH y HANPSIMKY 3 MBHOYI Ha
MiBJIEHB, @ MEpUIIaHHOT — 31 cxoxy Ha 3axin. J[ms 3a-
Oe3neueHHs] OUTBII YCIIIIHOTO TPUPOIHOTO JIICOBIiJ-
HOBJICHHSI BapTO OOMpAaTH MIUPOTHHUH HAMPSM CMYT.
Koxen mpuiioM cMyroBo-TOCTYIIOBHX PYOOK 1 3axo-
IU 31 CIPHUSHHA TPUPOTHOMY TIOHOBIEHHIO COCHHU
3BHYAHHOI Ta IHIMUX TMOPiJA HaWKpame TPOBOAUTH
y HACiHHMH pIK 70 TEpPMIiHY TOYaTKy PO3KPHBAHHS
IHIIOK.

Kpammum criocoOoM CHpusitHHS TPUPOTHOMY  I10-
HOBJICHHIO y Tumax Jicy B,-0C, B;-0C ta C;-20C €
npoknaganas 6oposzeH rryramu [1JI-75-15 (ITIKJI-70)
3 YacTKOIO MiHepamizamii rpyHty Oimbme 60% Bin
IUTONII IUTSTHKH.
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The success of reforestation after
experimental strip-shelterwood felling in the
pine stands of the Eastern Polissia of Ukraine

A. Zhezhkun'’

The article presents the results of experimental
strip-shelterwood felling in mature pine stands of the
Eastern Polissia of Ukraine, carried out in 2013-2019.
The experimental strip-shelterwood felling was car-
ried out in two or three cuts. In the first cut, all the
trees within the strip to be cut were designated for
felling. The width of the strip with removed trees was
equal to the average height of the parent stand (25-
30 m). The next strip with removed trees was laid out
at a distance equal to 1 or 2 widths of the cut strip.
The strips were laid out in meridian or latitudinal
directions. Trees growing in the adjacent strip were
used for the subsequent cut of strip-shelterwood
felling.

After felling carried out in the autumn or spring,
natural regeneration was promoted by loosening the
soil with disk cultivators or by making furrows with
ploughs. During the accounting by the selective sta-
tistical method, individuals of natural regeneration of
tree species were divided into self-sowing: 1 and 2
years old, advance growth: 3 years old, 4-8 years old,
9-15 years old.

Within 3-4 years after the first cut of felling and
measures to promote natural forest regeneration,
depending on the type of forest, from 5.4 to 32.0
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thousand pieces per hectare of Scots pine, from 0.7
to 9.4 thousand pieces per hectare of European oak
and other valuable tree species were regenerated. In
the latitudinal orientation strips, 1.2-2.5 times more
pine advance growth is regenerated compared to
the meridional direction of the strips. After felling
without the use of promotion measures for natural
regeneration, the density of natural pine regeneration
is 1.8-7.2 times lower than with soil mineralization.

After carrying out the second cut of strip-
shelterwood felling with a cutting cycle of 4-5 years
and measures to promote natural regeneration for 2-4
years, the density of advance growth and self-sowing
of pine in the age group of 4-8 years was 4.2-15.4
thousand pcs.-ha! (regeneration success is good and
satisfactory). Natural renewal is supplemented by
other tree species: by European oak, weeping birch,
aspen. A sufficient amount of viable advance growth
of Scots pine and other valuable species provides
grounds for conducting the third (final) cut of
felling. The cutting cycle period between the second
and third cuts of strip-shelterwood felling will be
4-5 years.

Mature pine stands with a tree crown length less
than 1/3 of their height, with undergrowth density of
more than 0.3, with the presence of expansive plants
in the living above-ground cover, in which successful
natural regeneration of pine does not take place after
carrying out of uniform-shelterwood and group-
shelterwood felling, should be designated for strip-
shelterwood felling. It is expedient to carry out strip-
shelterwood felling to reproduce natural stands and
conduct Close-to-Nature forestry measures.

Strip-shelterwood fellings are carried out in three
cuts with the width of removed strips identical to the
height of stands (25-30 m). To ensure more successful
natural regeneration, the latitudinal direction of the
strips should be chosen. Each cut of strip-shelterwood
felling and measures to promote the natural
regeneration of Scots pine and other species should be
carried out in the seed year before the beginning of the
opening of the cones. The best way to promote natural
regeneration is to make ploughed furrows. The share
of soil mineralization should be more than 60% of the
plot area. The period of cutting cycles is 4-6 years.
In the final cut of felling, it is necessary to ensure
the preservation of seed sources, advance growth,
mineralization of the soil to promote the natural
regeneration of Scots pine and other valuable species.

Key words: Scots pine; cut of felling; seeding,
measures to promote natural regeneration; advance
growth; self-sowing; forest types.
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Beryn. JlicoBi (iTorieHO3W HAmarOTh KPUTHIHO
IiHHI JUIA iCHYBaHHS JFOJMHUA €KOCHCTEMHI IMOCIyTH:
30epexeHHs1 010pi3HOMaHITTA, JICTIOHYBaHHS BYTJICIIIO,
BOJIOPETYJIIOBAaHHS Ta BOJOINOCTAYaHHS, MPOAYKYBaH-
HSl KUCHIO, HAarpPOMa/DKEHHsI IepeBUHH Ta (opMyBaH-
HSl HeAepeBHOT Mpoaykmii (rpubis, srig, TiKapcbKoi
CHUPOBHHH TOIIO), OYHIINEHHS TOBITPS, 3aXUCT IPYH-
TiB, CTBOPEHHS KOM(OPTHHUX YMOB IS peKpearmiifHol
IisuTbHOCTI. 3BHYAMHO, 3 MONISAY OXOPOHHM HPUPOIH
HaMBaXXITUBIIIOIO 1 HAOPOrOBapTICHIIIOW EKOCHC-
TEMHOIO TOCJIYTOH JICIB € 30epekeHHs OiopizHOMa-
uittst (lamop, 2013; Felton-Biber et al, 2020; UNEP,
FAO, 2020; Xofis, Kefalas, & Poirazidis, 2023;
Nabuurs et al., 2024). Tomy BHBYEHHS Ta MOHITOPHHT
BHJIOBOTO Pi3HOMAHITTS MPUPOTHUX JICIB, 30KpemMa —
npaiiciB 1 KBa3impasiciB, € BaXJIMBUMH aclleKTaMH
3 MOMISLY HAyKOBOTO OOTPYHTYBAaHHS JIICIBHUYUX 3a-
XOJIIB Y MIPUPOIHO-3aTIOBIHUX JIicax.

Jlicu 3aiimarots numre 30% moBepxHi 3emii, a B
HuX pocte 60000 BuaiB mepes, menikae 80% ycix Bi-
JIOMUX 3€MHOBOAHHX, 75% ycix BuAiB mraxiB i 68%
yCiX ccaBIiB, a B TPOMiYHMX Jicax pocte 60% cyauH-
Hux pociut cBity (UNEP, FAO, 2020). 3aranom, 6io-
PI3HOMAHITTSI BUIIE Y TPOIiKaX, HIDKYE — Y MIBHIYHHX,
6opeanpHuX perioHax. EdextuBHicTh 30epexkenHs 6io-
pI3HOMAaHITTS € HU3BKOIO B €Bpormi, [Hmii Ta CXimHil
AB3ii, ane BUCOKOIO — Ha MiBHOYI €BpoITK, HA MiBHOYI
AMepuKH, B TPOIIYHUX Jlicax, y Llenrpanpniii Ta [1is-
nenHit Amepuui, B Adpuui ta Azii (Hill et al., 2019).

OCHOBHOIO HAayKOBOIO TIpOOJIEMOIO € BHSIBIICH-
HS €(CKTUBHUX 3aXO[iB 3 MOKpPAIICHHS Ta 30epeKeH-
HSl O1OpiI3HOMAHITTA. 3 OmHOTO OOKY, CTaNiCTh CTPYK-
TYpPH HNPUPOIHUX EKOCHCTEM 3a0e3ledye i cTamicTb ix
010pi3HOMAHITTS, ajie¢ 3 1HIIOr0 — HE3HAYHI MOpYIICH-
HS (MPUPOJHOTO YK AHTPONOTEHHOIO IOXOMKEHHS)
dbopMyI0Th Ocenuia i/abo MIKpoOCeHila HIIOoT, Hik
Yy MaTepHHCHKOTO OCEIUINA, CTPYKTYPH 1 1€ Ia€ 3MOTy
30UTBITUTH BUIOBE PI3HOMAHITTS OXHOPITHOTO JIAH-
maty um JgicoBoro MacuBy. ToOTO TOMipHi MOPYIIIeH-
HS, SIKI MAIOTh HE3HaYHE MOMIMPEHHS 3a IJIOIIEI0 (110
10%), miaTpuMyIOTh HaWBUIIMK piBeHb OlOpi3HOMa-
HITTS B Cy4acHuX JjicoBux ysanamadTax (Cosyns, Joa,
& Mikoleit, 2020; Asbeck, Grolmann, & Paillet, 2021;
Viljur et al., 2022). SIxmo narmmadt Mae HEOTHOPIA-
HY CTPYKTYpy (HaIpHKIIaf, JiCOCTEeI), TO IJs MiITPH-
MaHHSl HalBHUILOTO OiOpi3HOMAaHITTA MOTpPiOHA Jicuc-
TicTh Ha piBHI 40% (Arroyo-Rodriguez et al., 2020).

3arac MEpPTBOi JCPEBUHHU € OJHUM 13 HaMKpaIux
IHAMKATOPIB OlOPI3HOMAHITTS OO CANPOKCHIBHHUX
KYKIiB 1 JepeBopyiHiBHEX TpubiB (Gao et al, 2015;
Oettel et al., 2022), a Takok — IIOAO MNTaxiB, MOXO-
nofioHux 1 cynuHHUX pociuH (Zeller et al., 2023).
3aranbpHOBIZIOMO, IO 3amac MEPTBOI JEPEeBHHU Ta
OIOpI3HOMAHITTS MalTh MMO3UTHUBHY KOPEIALiI0, ajie
BUCHI Maike HE TOBITOMIISIOTH MPO TIOPOTOBI 3ara-
cu JepeBWHM I 30epekeHHs BumiB. J. Miiller, &
R. Biitler (2010) npornoHyrOTh TakKi MOPOTOBi 3amacu
MEPTBOI JIe)Kauoi JCPEeBUHHU IS MIKOBUX 3HAYCHb BU-
noBoro 6ararcra: 20-30 M’ra”! — B GopeanbHUX XBOii-
HEX Jicax, 30-40 m*ra’ — y MilaHUX TiPCHKUX JTicax,

30-50 m*ra' — y HM3MHHHX 1yOOBO-OyKOBHX Jicax.
Ile 3amacu MepTBOI IEPEBUHH, SIKi 3a0€3METYIOTh HaM-
BHIIE BUIOBE 0ararcTBO JIICIB, X04a y Tpayricax BOHU
nemo Bumi ([Imapuk, Kommapmor, bepkenma, 2010;
[mapuk, Jloctok, [Tmura, 2021; Nabuurs et al., 2024).

[Ipuunau Brparu jicamu OiOpPI3HOMAHITTS CKIIA-
Hi Ta pi3HOMaHiTHI. HempsMumu npuarHamu € 30171b-
IIICHHSI HACEJICHHS CBITy Ta IOB’s3aHE 3 I[UM CIIOXKH-
BaHHS 1 TIOMUT Ha MPOAYKTH XapuyBaHHA, a TPSIMHU-
MU TIPUYMHAMHU € BEJCHHS CIJIHCHKOTO TOCIIOAApCTBA
(IPBES, 2019), iuBa3ii 4yXopiIHUX BHIIB, MPOIECH
ypOaHnizarii, 3MiHa BOJHUX DPEXUMIB, BEACHHS JIiCO-
BOTO TOCIIOJIapCTBA, HE3aKOHHE BUKOPHCTAHHS TPHU-
pomHUX pecypciB, OpaKOHBEPCTBO, 3a0pyIHEHHS
moBkims tomo (Karger, Kessler, & Lehnert, 2021;
Jaureguiberry et al., 2022; Nabuurs et al., 2024).

Xoda cy4acHU# TMporpec y rajy3i JUCTaHIIHHOTO
30HAyBaHH:, MOHITOPHHTY Ta iHBEHTapH3aIlii IPUPO-
HUX €KOCHCTEM 3a0e3Iedye TOCTOBIPHY BEIIMKOMACTII-
TaOHy MPOCTOPOBO-YACOBY iH(MOPMAIIO TIPO CTPYK-
TYpy CEpeloBHIN MPOKUBAHHS, SKiI BayKJIHBI s 30e-
pexenns 6iopizHomaniTTa (Corona et al, 2011; Bae,
Levick, & Heidrich, 2019), ane 3abe3neuntu MOBHUN
MIEePEITiK BUIIB IIUX CEPEIOBUIN 3acO00aMU TUCTAHITIN-
HOTO 30H/yBaHHS BYEHI Ie HE B 3M03i. Tomy icHye
norpeba B JETAJLHOMY ITOJHOBOMY OITMCI BHJIOBO-
ro 6ararctBa ocenwm (Gustafsson Bauhus, & Asbeck,
2020). Xoua pizHOMaHITTS OYKOBHX JICiB 1 TpajiciB
nmobpe BuBueHe B ycromy cBiTi (['amop, 2013; Croii-
ko, 2018; Jahed et al, 2020; Inmapux Ta inH., 2021;
Melnyk, 2022), ame ix ¢iTOpi3HOMAHITTA 3aJEKHUThH
1 Bil yMOB pETiOHY, € BOHU 3pOCTAIOTh. TOMYy aKTy-
aQTbHAM HAayKOBUM 3aBIAHHIM 3alUIIAETHCS 17CHTH-
(hixariiss BHAOBOTO PI3HOMAHITTS POCIHH, CaHiTap-
HOTO CTaHy 1 CTPYKTypH TpaiiciB 1 KBa3ilpasicis,
30Kpema, OyKoBOro Kpasimpaiicy IopraHchkoro xpeo-
Ta, SKUM Ma€ yHIKaJbHI JIICOPOCIWHHI YMOBH IS
VYkpaincekux Kapnar.

Mema Oocnioxcens nonsrae B ineHTH(DIKAIT CTPYK-
TYpH, BUAOBOTO PI3HOMAHITTA CYIMHHHX POCIHH, Ca-
HiTapHOrO cTaHy OykoBOro Keasimpamicy lopran 3
METOIO OILIHIOBAaHHS HOTO MPHUPOAHOCTI i CO30JIOTIHHOT
LIHHOCTI.

00’exkTH Ta MeToaAMKA JocTigxkeHb. 00 'ekmu
Oocnioxcennsn — Gykosuil kBasinpaiic Topran ua 14-tu
NOCIITHUX 00’€KTaxX B KOHTEKCTI HOro IIIHHOCTI JUIS
30epeKEeHHSI TIPUPOTHOTO (PITOPIZHOMAHITTS MiCIIEBHX
EKOCHCTEM.

Ilpeomem Oocnioxncennss — cruenudika BHIOBOTO
PI3HOMAHITTS CYAMHHUX POCIHH, CaHITApHUN CTaH
(HasBHICTH TOIIKO/KEHB, IIKIIHUKIB 1 XBOpPOO) i
CTPYKTypa (HasBHICTh MPOTAJIUH 1 MiKpoocemui) Oy-
KOBOTO KBasinpamicy [opran.

JocmimKkenHss 3miiicHeH] y OYKOBHX JIiCOCTaHax
HarionansHoro mpupoaHoro napky «CHHBOTOpay, sKi
BIJIITOBITAIOTH KPUTEPIsIM Ta IHAUKATOpaM KBasimpa-
miciB: HaykoBui momiron C-12-11 y Bum. 11, xB. 12
Cusynnebkoro ITH/IB B ymoBax BoiOTO1 CMEpeKoBO-
sumneBoi  cyOyumnn Ha Bucoti 1000 M H.p.M;
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13 TumyacoBux MmpoOHHUX TwIoNnI B ycix Tppox [TH/IB
[Mapxy Big 700 mo 1100 M H.p.M. B yMOBax BOJIOTOi
CMEPEKOBO-SUTUIIEBOT cy6ythH JocmimpkeHHst po-
BE/ICHO 3aFaJ‘IBHOHpI/II/IH}ITI/IMI/I i aHp060BaHI/IMH Me-
TOAMKAaMH y OOTaHill, JIiICOBIH Takcamii 1 JICIBHULITBI
(Braun Blanquet, 1964: Kohl, 2004; I'pom, 2013; Mu-
poHIOK Ta iH., 2019). MepTBy CyXoCTiifHy i Jexauy Je-
PeBHHY KnacncbiKyBam/I 3a H4OTHPMA CTYNEHAMHU PO3-
2010). Cran Gykooro kBasinmpaiicy [opran OLIIHIOBa—
JIM 32 IBOMA HalpsiMaMu — 32 HasBHICTIO MOIIKO/)KEHb
JIepeB 1 3a 1icThMa KiacaMu MiXKHAPOIHOT CITIIKH JIi-
coBux nocmigaux opranizarniit (IUFRO) mis xoskHOTO
niepeBa: sipyc, KUTTEBICTH, TOJIOKESHHS, JTICIBHUYA ITiH-
HICTh, TOBAapHICTh, MPOTKHICTH KpoHH (KOhl, 2004;
napuk Ta iH., 2010). Pe3ynsrarn momsoBux obcte-
KEeHb BHECEHO B LU(poBy 0a3y JAaHUX 3 BUKOPHCTAH-
HsM Microsoft Excel, a cratuctuany oOpoOKy pe3yiib-
TaTiB BUKOHAHO 3 BHKOPHCTAHHIM Tporpamu StatSoft
STATISTICA 10.0.1011.

Pesyabratn pocaimkens. OOCTexeHi JiCOBI €Ko-
cucremu OykoBux Kksazimpanicie HIIIl «Cunboro-
pa» JOCTaTHO OJHOPIJHI 3a 30BHIIIHIM BHUIVISIIIOM
(puc. 1), ame MaroTh 3HA4YHI KOJMBAHHS B Takcalliii-
HHUX TIOKa3HWKaX nepeBocTaHiB (Tabmn. 1). 3aramom
JTOCITI/HKEHI IEpeBOCTaHH € 6aFaT05{py0HI/IMI/I i p13H0—
BIKOBUMH 3i ciabo PO3BUHCHUM MiJUTickoM 1 TpaB’si-
HUM BKPUTTSIM Ta 3 TYCTHM ITiJJPOCTOM.

Puc. 1. Burmsz nepesocrany GykoBoro kpasinpainicy Topran

Fig. 1. A view of the European beech quasi-virgin forest
stand in the Gorgan Mts.

JlicoBa mijicTiika B GykoBoMy KBasinpaiici [opran
(OpPMYETHCST 32 THUTIOM «MYJIb» IEPEBAKHO 3 OMATy
Oyka, SUTHII Ta SUTMHU, Ma€ CEpelHE TMOIIMPEHHS Ha
30% Tepuropii (3 xomuBanasME Bix 20 mo 80%), ce-
penHto ToBHIMHY 1,5 cMm (konmBaHHA Big 1 710 5 cm)
1 1oOpe posnyuieHa (IMKUMHU TBapUHAMH).

Ha 6inbmiocti gocaigHux 00’ €KTiB OyKOBOTO KBa3i-
npasicy ineHTu(iKoBaHO TaKWH MiATUT TPYHTY: Oypuit
JIICOBHIA, JIETKOCYTIIMHKOBHHN, BOJIOTHH, PiOHO3EpHUC-
TOI CTPYKTYpH, IIITbHYBaTUH, HETTHOOKHUH (110 90 cm),
nepexij; MOCTYMOBUH 3 KOPIHHSM JiepeB Ta HIeOeHHUC-

ticTio 10 30%. BigmiTHMO, 110 HAKOUIBII MIHJIMBUM
TTOKa3HUKOM € MIEOSHHCTICTh TPYHTIB — BOHA KOJIHMBa-
erwes Bix 20 no 70%.

JlepeBa Ha HoCHIiTHUX 00’ €KTAx 3a BUCOTOIO PO3Ta-
HIOBaHi y TPhOX sIpycax, aje 3amac TPEThoro spycy He-
3HauHWI — Ha piBHI 4% Bij 3aranbHoro 3amacy. [lep-
MU SpyC NIHX JIEPEBOCTAHIB Ma€ TOPOAHHUU CKIaj
nepeBakHo Sbkm25n6 + Sme, K, skl MiIKOBHTO
BiJINIOBi/Ia€ TUITY JIiCY, ajleé B OKPEMHUX BUMAJIKAX YacT-
ka Oyka Moxe nocsiraté i 10 oa. 3 HE3HAYHOIO ydac-
TIO SUTUII, KieHa-iBopa i1 Oepe3u. Bcworo y ckmani
MEPIIOTrO Spycy OYKOBOTrO KBa3impasicy BUSBJICHO CiM
NIEPEBHUX BUIIB 1 30BCIM HE BUSBJICHO Ny0a CKEIb-
HOTO, HAsBHICTHh SIKOTO BCTAHOBJIIEHO T Yac IMpoBe-
JIEHHS JTICOBMOPSIKYBaIbHUX poOiT. CepenHiii mia-
MmeTp | sipycy cTaHOBUTH OMU3BKO 62 CM 1 MOXKeE CsTaTH
68 cM; cepeaHs BUcOTa — Oin3bKko 35 M 1 BOHA ciiabo
BIJIPI3HSETBCS BiJl BEPXHBOI BUCOTH; CEPEIHS Killb-
KiCTh nepeB — Onmm3pko 170 mT./ra 1 MOXKe JocsraTd
230 mt./ra; ximac 6onitety — I, pigme — II. ITmomra mo-
MIEPEYHOTO TIEPepizy KUBUX JECPEB MEPEBAKHO ONU3b-
ka g0 50 m?ra’l, mo BiONOBimae BIMHOCHIN MTOBHOTI
0,76, i moxe csratd, BigmosigHo, 52 m*ra'! Ta 0,82.
3amac cTOBOYpOBOi JIEPEBMHU KHBHUX J€PEB CTaHO-
BUTh B cepeiHboMy moHaa 760 m*ra’l, a cyxoctoro —
aume 4 M*ra! 3 MakcUMalbHUMHU 3HAYEHHSMH, Bij-
nosigno, 802 i 38 m*ra’! (muB. Tabn. 1). Bapto Bin-
3HAUUTH, 1O Juie 6-9% nepes mepuoro sipycy Oyiau
CyXHMMH a00 TaKUMH, IO BCUXalOTh. BapiaOenbHicTh
OMX [MOKA3HUKIB Ha JOCHIAHUX 00’€KTax € JOBOJI BH-
COKOI0 — HaWBHIMH Koe]ilieHT Bapiallii cTrocyBaBcs
KiTbKOCTI JiepeB (Maibke 50%), a HaWHWKIHA — cepes-
HBOI BUCOTH (MeHIIe 15%).

3Ha4YeHHs TaKCaliiiHNX MOKa3HHUKIB OyKOBOTO KBa3i-
npaiicy [opran apyroro i TpeTboro spycis 3akoHOMip-
HO HIKYI, HK TXHI 3HAUEHHS JIJIsl IEPIIIOTo sIpycCy, alie
ix xKoedimieHTH Bapiallii 3poCTalOTh B CEPEIHBOMY Ha
10-15% (amB. Tabn. 1). BUHATOK CTaHOBHUTH KiJIbKICTB
JIepeB Y TPETHOMY sIpyci, sSika HalO1IbIIa TSt BCIX SApy-
CiB, 110 XapaKTEePHO JIJIs npamcua Po3nogin kimpkoc-
Ti AepeB OyKOBOrO KBasimpaiicy 3a CTYNEHSIMU TOB-
IIUHU Mae TUNoBHWH cmanuuii xapakrep (Llmapuk Ta
ix., 2010; Croiiko, 2018; [mapuk Ta ix., 2021), ame
3 TPhOMa «IIiKaMU» Ha CTYIIEHSX TOBIIMHU JUTS KOX-
Horo 3 Tpbox sipyciB (12, 48, 68 cm). Ockinbku Oyk
JICOBHIA JIOMIHY€E 3a KUIBKICTIO JIEPEB, TO came IIeH
JepeBHHI BHJ 1 BU3HA4Ya€ THUI PO3MOALTY JIepeB 3a
niameTpoM (puc. 2).

OO6mik MepTBOi JAepeBHHH OyKOBOTO KBazinpai-
cy Topran 3xificHeHO y pO3pi3i J€PEBHUX BUJIIB, BULY
MEpTBOI JIEpEeBHHU (CYyXOCTii, Jiexkada) i 3a 4oTUpMa
CTyneHsMu ii po3knafgaHHsi (MepIIMd — MOYaTKOBHH
(cBIXKMIA CYXOCTiii), qPYTHH — cIaOKui, TpeTil — CHIIb-
HUH, YETBEPTUI — MOBHICTIO pO3KjajcHa (THUIIA) Jie-
peBuHa). Y cepeaHbOMY ACpEBOCTaH OyKOBOTO KBa3i-
Mpayicy Mae HEe3HAauYHWW 3amac CyXOCTO (CKiam —
4bxn4 562 5ne, 3amac — 10 m>ra’') i 3HauHmii 3amac
MEpTBOi Jiexkadoi JepeBuHH (ckman — 4bkn6Sne +
SIuo, 3amac — 74 m3-ra’l), ajge came 3amac Ta MOPOAHUI
CKJIaJl € HalOUIbII MIHJIIMBUMHU MOKa3HUKaMH. 30Kpe-
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Ma, Koe(imieHT Bapiallii 3amaciB CyXoCcTOr0 Ha JOCHTiI-
HUX 00’ekTax nepesuinye 60%, a 3amacis nexauoi ne-
pesunu — 70% (tabn. 2). Ilpum npomy, BUOOBUE ne-

PEBHMI CKJIaJ, MPEICTABICHUN MEPTBOIO JEPEBUHOIO,
€ MEHIII PI3HOMaHITHUM, HI)K TPEICTABICHNAN Y KHBO-
My JIepEBOCTaHi.

Tabnuysa 1. JliciBHHYO-TaKkcaniiiHi MOKa3HUKHU AepeBOCTaHY HayKoBoro nmoiairony C-12-11
Ta iX KOJIMBAHHS 1151 OyKoBoro kpasinpaJicy I'opran

Table 1. European beech quasi-virgin forest mensuration indicators in the Gorgan Mts.
and their variation on experimental objects

Bix KinbkicTs Cepenni Cyma Jamac.  Cyxocriit
spyc Cxnan o, JepeR, mom, R SR
P IIT./Ta D, cm H, m m>ra’!
Tapexc Tumy nicy — C;-cm-subk, 1 6oniTeT
| 852 SIuG+ e, Kis 188 166 61,7 348 4966 7649 3.8
L 7'”%?%‘5’5“?23&“ T 154213 146234 52-68 3135 4452 668-802  3-38
2 6Bxn2Kns 25116+ STne 130 132 351 273 1274 1636 4.4
L 4'85“1'?51??%2“0'1 Ko g5 144 96188 2238 2231 618 83-192  0-23
3 OBin ] SIuG+ e, Koz 60 187 16,1 141 3,79 39.0 1.5
e 3'9BK”1‘ﬁf?ii?]ééi“eo'll<“” 2274 165274 12-26  9-18 2-7 21-53 1-16
Pasou: RBin2SIuG+Slne, Kis 108 485 420 300 6619 9675 9.7
L 7'9EKH1+‘3D’11;‘6&2€ ﬂgﬁo‘mﬂ" 03-143  462-646  38-48  28-33 4672 761-1206  4-53
JIBIT***  9BknlsiuG + Sne, b, Ks, e 188 _ 52 27 _ 340 10

Ipumimxu. * — IIII — mioma monepeyHoro mepepisy Aepes; ** — 4+ — KOIMBaHHS IIOKA3HUKIB 3a JOCHigHUME 00’ ekTamu; *** — JIBII — nani
JCOBMOPSIKYBAHHS JIsl HAYKOBOTO MOJIIOHY; YMOBHI I03Ha4eHHs nopia: bk — Oyk micosuif, SIub — swns Gina, fne — sutMHa eBporneiichbka,

Kist — knen-siBip, v — i16M, Cke — cocHa KeapoBa eBporeiicbka, bt — Oepesa nmosucina, Jlc — 1y0 ckenbHUI.
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Puc. 2. Posmozin nepes GykoBoro Kpasimpaiicy Iopran 3a cTyneHsIMH TOBIIUHH

Fig. 2. Diameter distribution of the European beech quasi-virgin forest in the Gorgan Mts.
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Tabnuys 2. 3anacu MepTBOi JepeBHHH OyKOBOro KBasinpajicy I'opraun 3a crynensiMu poskJjiany
Ta IX KOJMBAHHSA

Table 2 Deadwood volume in the European beech quasi-virgin forest of the Gorgan Mts.
by degrees of decomposition and their fluctuations

) 3a CTyneHsIMU PO3KJIaJlaHHs
JlepeBHi BUIU Pazom:
[MOYaTKOBUH clIaOKuit CWJIbHUU THHJIA JICPCBHHA

cyxocTiii, m>ra’!

Byk micoBuit 0,17 4,09 0,10 - 4,36

ES 0-5,42 0,24-23,81 0-6,57 0-7,82 0,24-26,99
SlnuHa eBpomeiicbka - 0,09 0,88 2,81 3,77
4k 0-2,11 0-3,68 0,38-6,25 2,18-23,01 2,18-34,96
Slnung Oina 1,56 - - - 1,56
SR 0-3,27 0-3,83 0-4,37 0-7,24 0-15,43
Bcenworo: 1,73 4,18 0,98 2,81 9,69
H* 0-8,66 0,24-27,31 0-11,85 2,18-31,59 0,24-52,78

KOJIMBAHHS MOPOAHOTO ckiany — 3-8bxm2-55ne0-3416 + b, K, fc

Jieskaya JiepeBuHa, M/ra

Byxk micoBuit 9,72 16,45 2,81 - 28,98
4k 3,88-19,34 6,53-28,46 0,72-8,22 0-3,54 4,56-53,26
Slnuna eBpomneiicbka 0,56 2,06 27,55 10,88 41,05
ke 0,22-4,81 0,46-8,77 5,69-38,50 2,39-14,76 3,27-49,60
S Oira - - 3,21 0,70 3,91
ke 0-2,74 0-3,05 0-5,20 0-3,87 0-9,37
Bceroro: 10,28 18,51 33,57 11,58 73,94
ok 4,10-22,63 8,20-32,71 6,41-43 91 2,39-19,04 8,15-98,76

KOJIMBaHHS TIOPOJHOTO cKiany — 3-6bkn3-751ne0-25106 + bn, Cke

Tpumimra. ** — + — KOIMBAHHS TOKA3HUKIB 3a JJOCIITHUMH 00’ €KTaMHU.

V cyxocroi GykoBoro kBasinmpaiicy Iopran nepesa-  ~16 tuc. mr/ra 3i ckinagom 4bkn3u63Kms + Top
JKaroTh JiepeBa Oyka cIaOKoro cTymneHs poskinaganHs —  (talim. 3).
1o 45% 3amacy, xoua Ha JESKHUX JIOCHITHUX 00’ €KTax
HaMOUIBIIy YacTKy Ma€ CyXOCTiH SUTMHH YETBEpPTO-
ro crymeHs poskmananus (mo 40%). Otxe, Ha mepe-
BaXHIA OUTBIIOCTI JOCHITHUX OO0 E€KTIB BiIMHpaHHS
OyKOBHX JIEpPEB IIEPLIOTO sIPyCy BiaOYyIoCs BIPOAOBK
OCTaHHBOTO JAECATUPIYYS, a B OKPEMHUX BHIAJIKaxX
CTaNIOCs BCUXAHHS sUTMHH 15 pokiB Ha3aj (puc. 3).

Po3nozin MepTBOi Jiekauoi JepeBUHH OYKOBOIO
KBa3iMmpaiicy 3a CTYIEeHSIMH PO3KJIaJaHHS CBITYUTH
PO 3HAYHE BCHUXAHHS TYT siuHU 15-20 pokiB Tomy
(o 45% 3amacy), ajie i TAaKOX IPO BCUXAHHS JIEPEB
Oyka 3 mepiuoro sipycy (1o 33%) 3a ocraHHE AecsATH-
piuus. Bim3HaunMo, 110 y TOPOJAHOMY CKIIAdl CYXO-
CTOK) HEMA€E COCHM KEIPOBOI €BPOINEHCHKOI, a B MEPT-
Biii IepeBHHI — KJIEHA-SBOPA.

AHami3 1mpouecy NPUPONHOTO IIOHOBJICHHS Yy

OykoBoMy KBasinpaiici Iopran 3acBimuuB pocTar- Puc. 3. Meptsa aepesuna Gykosoro ksasinpaicy Topran
HIO KIUIBKICTh MHIiIPOCTYy JUIS BIJIHOBIGHHS KOPiH-  Fig. 3. Deadwood of the European beech quasi-virgin forest
HOTO CMEPEKOBO-SUTHLIEBO-OYKOBOTO JIEPEBOCTaHY — in the Gorgan Mts.
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Tabnuysa 3. Po3moaia miapocty OykoBoro kBasinpasicy Iopran 3a 1epeBHMMH BHAAMH Ta BHCOTOIO

Table 3. Distribution of the young growth in the European beech quasi-virgin forest of Gorgan Mts.
by tree species and height

KisbKicTh migpocTy 3a BACOTHUMHU TPYIIaMHU, IIT./Ta

JepeBHuit Pasowm,
BT npi6umit (10-30 cM)  cepemmiit (31-130 cm)  Benmkmii (> 130 cm) mr./ra

Byk nicoBwuii 500 5700 100 6300
Lok 100-2100 1400-11300 0-2300 1500-12400
Smuns 6ina 1600 2500 600 4700
SR 400-3700 200-5300 400-2100 1000-9700
Knen-siBip 4300 200 - 4500
SR 200-5700 0-1600 0-700 200-7200
SIlnuHa eBponencbka - - -
EE 0-1400 0-900 0-500 0-2300
TopoOuHa 3Buyaiina 200 - 200
SR 0-200 0-400 0-400 0-600
Bceworo: 6600 8400 700 15700
EE 700-11900 1600-18300 400-6300 1800-26400

KOJIMBaHHS TIOpoxHOTO ckiany — 3-7bxil-35n61-3Kns0-151e + b, Inm

IHpumimra. ** £ — KOJMBAHHS TOKA3HUKIB 32 JOCIIAHUMH 00’ €KTaMH.

3aramoM BHAOBHH CKJIaJ MAPOCTY OYKOBOTO KBa3i-
MpaJlicy HE TOBHICTIO BIANOBiZa€ KOPIHHOMY CKJa-
Iy JEpeBOCTaHy uepe3 HHU3bKY KiIbKICTh CMEpeKo-
BOTO MiZpOCTy. 3a BHCOTHHUMH TpylaMH IepeBakae
cepenuiid miapict (3aBBumku 31-130 cm) — 53% 3
koedinientom Bapianii 1o 40%. HalimeHnry KinbKicTb
OOIKOBAaHO BEJIHMKOTO MiAPOCTY (3aBBHIIKK Oilb-
me 130 cm) — 4% 3 xoedimierTom Bapiarii 1o 60%.
v ,[[pi6HOMy migpocTi Haﬁ6inbmy YaCTKy nocimae
KJICH- SIBlp (mo 70%) Besoro y mz[pocn IIpPEACTaB-
JICHO WIICTh BHIIB, ajie Ha BCiX AOCHITHHX 00’€KTax

MOCTIIHO TIPUCYTHI JUIIe TPU — OyK JICOBWH, SUTHLSA
Oima ta kieH-sBip. B cepeaHpoMy 3a BHCOTOO MijI-
pocri Halibinbwoo € yactka Oyka (1o 70%), a Bcboro
B HBOMY IIPEJICTABJICHO IIICTh JIEPEBHUX BUJIIB, OJTHAK
Ha BCIX JIOCHIIHUX O00’€KTax TOCTIHHO TMPUCYTHI
TeX Juie JBa — OykK JicOBUH Ta summis Oua. Y Be-
JUKOMY TIAPOCTI HAWOIIBIIOI € YacTka sutuili (mo
90%), a BchOro y IIill BHCOTHIW TpyII IperncTaBie-
HO TI’ATh JIGPEBHHUX BHJIIB, MPOTE HA BCIX TOCIITHHUX
00’eKTax TMOCTIMHO MPHUCYTHIN JNHIIE OIUH — SITHIS
oina (puc. 4).
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Puc. 4. KinpkicTb migpocty OyKOBOTO KBa3inpajicy 3a BACOTHUMH IPyIIaMy

Fig. 4. The number of young growth trees in the European beech quasi-virgin forest stand in the Gorgan Mts.
by height groups
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Y miamicky OyKOBOTO KBasimpaiicy TparuisioTh-
cs okpemi kymii arpycy (Ribes uva-crispa L.), Oy3u-
HU 4epBOHOI (Sambucus racemosa L.), BepOu Ko35-
4oi (Salix caprea L.), xxumonocti qopHoi (Lonicera
nigra L.) i xanuan 3Bu4aitHoi (Viburnum opulus L.)
no 1,0 m 3aBBumku. Kymmku B OykoBoMy KBaszimpa-
Jici mommpeHi B cepeaapomy Ha 10% TepuTopii: ma-
nuHa 3BuYaitHa (Rubus iddeus L.), oxxuHA mIoOpcTKa
(Rubus hirtus Waldst. & Kit.) Ta gopHuLs 3BUUaiiHa
(Vaccinium myrtillus L.).

[lig gac imeHTHdIKAIii TpaB’sTHOTO BKPUTTS y Oy-
KOBOMY KBasinpaiici [opran BusiBjieHO 36 BHKIIHOY-
HO MicHeBuX BUAIB (Tabn. 4), HaWOUIBII mMomUpe-
HUMHU 3 SIKUX € migMapeHHuK 3anamsauid (Galium
odoratum (L.) Scop.), anemoHa niopoBHa (Anemone
nemorosa L.), 6apBinok mamwmii (Vinca minor L.) 1 3e-
neHayK xoBtui (Lamium galeobdolon L.). Jlo Haii-
OUIBII MOCTIMHUX MPEICTABHUKIB TPaB’SHOIO SIPyCy

y OyKkOBOMY KBa3impallici HaJIeKaTbh: ITiIMApCHHUK
samamtanii (Galium odoratum L.), IIUTHUK YOIOBI-
unit (Dryopteris filix-mas (L.) Schott), 0e3muTHUK
xinouuit (Athyrium filix-femina (L.) Roth ex Mert.),
Koctpulls HaiiBuma (Festuca altissimal All.), »oBTO-
3iyuis raiioBe (Senecio nemorensis L.), mapmisi Tunka
(Salvia glutinosa L.), 3youuns 3amosucra (Dentaria
glandulosa L.) Ta pesxi iami Bunu. [loogmHOKO 200
PO3CISIHO Yy HEBEJIMKIN KIJIBKOCTI TPAIUISFOTCS TaKi
BHIIN POCIIMH: CYHUIl JicoBa (Fragaria vesca L.),
aKOHIT MOJAABChkUM (Aconitum moldavicum Hacq.),
3HIT Tipcbkuii (Epilobium montanum L.), BepoHika
ripceka (Veronica montana L.) Ta cBiTISYKa TipchKa
(Adenostyles alliariae Gouan) (nuB. Ta6mn. 4). [lns 6a-
30BHX JECSTH BHIIB TPaB, AKi MOCTIIHO TPaIUISIOTHCS
Ha JOCHITHUX 00’€KkTaX, KoedimieHTH Bapiarii sk 3a
BHCOTOIO, TaK 1 32 iXHBOIO y4acCTIO Y POCIUHHIN (op-
Marii nepeBuilyots 20%.

Tabnuys 4. Buaose pisHOMAHITTSI TPaB’IHMX POC/IMH GyKoBOro KBasinpasuicy Iopran

Table 4. Species diversity of vascular herbaceous plants in the European beech quasi-virgin
forest of the Gorgan Mts.

VY4acTp B yrpyrnoBaHHi

Ne Bu Cepennst
3.1 BHCOTa, CM % BKPUTTS 3a Bpayn-Branke
1 2 3 4 5
. Galium odoratum L. 15 11 2
KOJIMBAHHS TIOKA3HUKIB: 5-25 2-30 1-3
Anemonoides nemorosa L. 15 9 2
> KOJTMBAaHHS TIOKA3HUKIB: 10-15 5-40 1-3
3 Vinca minor L. 10 6 2
KOJIMBAHHS TIOKA3HHUKIB: 10-20 1-20 1-2
4 Lamium galeobdolon L. 20 4 1
KOJIMBaHHS TIOKA3HUKIB: 10-20 1-10 +-2
s Stachys sylvatica L. 45 3 1
KOJIMBAaHHS TTOKA3HUKIB: 30-50 0-10 un-2
Athyrium filix-femina L. 60 2 1
6. KOJIMBAHHS TIOKA3HUKIB: 35-80 1-10 1-2
Senecio nemorensis L. 70 2 1
7 KOJIMBAaHHS TIOKA3HUKIB: 50-110 1-10 +-2
" Gentiana asclepiadea L. 30 2 1
KOJIMBAHHS TTOKA3HUKIB: 25-50 0-5 +-1
Salvia glutinosa L. 40 2 1
> KOJIMBAHHS TIOKA3HUKIB: 35-60 1-5 +-1
0 Dryopteris filix-mas L. 45 2 1
KOJIMBaHHS TIOKA3HUKIB: 15-60 1-10 1-2
Geranium robertianum L. 20 1 1
- KOJIMBAHHSI TIOKa3HUKIB: 15-40 1-5 +-1
Ajuga reptans L. 25 1 1
1 KOJIMBAaHHS TIOKA3HUKIB: 10-30 0-5 +-1
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IIpoooeorc. maon. 4
Continuation of Table 4

1 2 3 4 5
Stellaria nemorum L. 35 1 1
b KOJIMBaHHS TIOKA3HUKIB: 10-30 0-10 un-2
" Cardamine bulbifera L. 25 1 1
KOJIIBaHHS TIOKA3HUKIB: 20-40 0-5 +-1
s Cardamine glanduligera O. Schwarz. 15 1 1
KOJIIBaHHS TIOKA3HUKIB: 10-25 1-10 1-2
Oxalis acetosella L. 7 1 1
te. KOJIIBAHHS TIOKA3HUKIB: 3-8 0-5 +-1
- Carex sylvatica Huds. 20 1 1
KOJIMBaHHS TIOKA3HHUKIB: 10-25 0-5 un-2
Lactuca muralis L. 45 1 +
18 KOJIMBAHHS TIOKA3HUKIB: 30-50 0-5 un-1
Viola reichenbachiana Jord. ex Boreau 7 1 +
1 KOJIIBaHHS TIOKA3HUKIB: 5-10 0-3 un-1
0. Phyteuma spicatum L. 40 1 1
KOJIIBaHHS TIOKA3HHUKIB: 35-50 0-4 un-1
o1 Aconitum moldavicum Hacq. 45 0 +
KOJIMBaHHS TIOKA3HUKIB: 40-80 0-2 un-1
Veronica montana L. 20 0 +
2 KOJIMBAHHS TIOKA3HHUKIB: 15-25 0-2 un-1
’, Symphytum cordatum Waldst. 30 0 1
KOJINBaHHS TIOKa3HHKIB: 20-40 0-2 un-2
" Ranunculus lanuginosus L. 50 0 +
KOJIMBaHHS TIOKA3HUKIB: 30-60 0-2 un-1
55, Epilobium montanum L. 35 0 +
KOJIIBaHHS TIOKA3HUKIB: 30-50 0-1 un-1
Solidago virgaurea L. 25 1 +
26. KOJIMBaHHS TIOKA3HUKIB: 20-40 0-3 un-1
Festuca altissima All. 75 5 1
27 KOJIMBAHHSI TIOKA3HHUKIB: 55-100 0-10 un-2
’g. Polygonatum verticillatum L. 30 2 +
KOJIMBAHHS TIOKA3HHUKIB: 20-40 0-4 un-1
50, Euphorbia amygdaloides L. 35 1 +
KOJIMBaHHS TIOKA3HHUKIB: 25-40 0-1 un-1
Luzula luzuloides Lam. 35 4 1
30 KOJIBaHHS TIOKA3HUKIB: 30-50 1-8 +-2
31 Sanicula europaea L. 25 4 1
KOJIIBaHHS TIOKA3HUKIB: 20-30 0-8 +-2
- Prenanthes purpurea L. 55 1 +
KOJIMBAHHS TIOKA3HUKIB: 5-10 0-3 un-1
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Ipooosac. madn. 4
Continuation of Table 4

1 2 3 4 5

-~ Adenostyles alliariae Gouan 65 1 +
KOJIMBAHHS TIOKA3HHUKIB: 50-70 0-1 un-1

34 Fragaria vesca L. 15 1 +
KOJIMBAHHS TIOKA3HUKIB: 5-20 0-1 +-1

Circaea alpina L. 30 1 +
3. KOJIMBAaHHS TIOKA3HUKIB: 20-40 0-2 un-1

36, Actaea spicata L. 50 1 +
KOJIMBAHHS TIOKA3HUKIB: 40-70 0-2 un-1

3a HaAsABHICTIO TONTKO/HKCHD EepeB OYKOBHH KBa3i-
npaiic Topran knacuikyeTbest K TOMIPHO TOLIKO-
JOKEHUH JIepeBOCTaH — CEPeAHs Ul BCIX JEPEBHHUX
BUIB YacTKa JIEPeB 3 MOIIKOMKEHHAME cKianae 62%.
Hati6inbIe moIko/pkeHUX JepeB 00IIKOBAHO B SUTMHU
(78%), Haiimenie — B summii (42%); y Oyka 1 KjieHa-
sBOpa, BiAMOBiAHO, 64 1 67%. JlepeBa Oepesu, impma
Ta COCHHU KEApOBOi, AKi TpeACTaBlieHI B OyKOBOMY
KBa3iMpajici MOOAUHOKUMH EK3EMIUIIPaMH, TIepeBaXK-
HO BCl MarOTh MOIIKO/KeHHs. Halvacrime B OyKoBO-
My KBa3impaiici HassBHUN TaKUi BHJ NOIIKO/KEHb, K
cyxi 1 3mamani BepmmHHU JiepeB — 31% ycix momiko-
JDKEHB, a BCI BUIW TIOIMIKOMKEHb 3TPYIIOBaHI y BiCiM
OCHOBHHX TPYII.

3a BHJIaMU TIOIIKOKEHB Y Oyka HaidacTile BHUSB-
JICHO TTOTITKO/IKEHHS BEPITUHM, B SUTHIII Ta SITHHU — CyXi
CYyYKHd B KPOHI, B KJICHa-IBOpPa — HAXWJI CTOBOYDIB.
VY Oyka TakoX 4acTO TPAIJISIFOThCSl HAXWIIM CTOBOYPIB,
JyTUTa, TIONIEPEYHH paK Ta po3rairyKeHHs (1Bi 1 Oilb-
me) BepmuH (Tadm. 5). KoiawBaHHS YacTKH ITOIIKO-
JDKCHUX JIePEeB 1 Pi3HUX BUIIB IOIIKOIKEHB 3a BCiMa
JIOCIITHIMH 00’ €KTaMU XapaKTePU3Y€EThCS TepeBaxk-
HO koediumieHToM Bapiauii Oinbiie 25%, T0OTO MiH-
JIUBICTh KIJIBKOCTI TIONIKOJKCHb, SK B 3arajbHOMY
JUTSL IEPEBOCTaHy, TaK i 32 OKPEMHUMH BHAAMH IIOII-
KOJKeHb, € 3HAYHOM. 3azHaummo, 1o 13% mepes
MaroTh OIJTBIIIC OJHOTO BHIY TOIIKOMKCHHS, 1 JIAIIE
1% nepeB — TpH 1 OiNTbIIE BN MONITKOIKEHb.

Tabnuys 5. Buay i 9acTka NOMIKOIKEHDb iepeB 0yKkoBoro kpasinpasicy I'opran

Table 5. Types and proportion of tree damages in the European beech quasi-virgin forest

of the Gorgan Mts.
TepesHuii YacTKa MOLIKOIKEHE 3a BUugaMu™, % Pasowm,
BHA >2 B. B JyIL Hax. .p. C.B. c.c. p. %
Byk nicoBwuii 6,5 3,9 9,1 14,3 6,5 27,3 2,6 5,2 75,3
ER 2-13 0-7 2-16 4-20 3-9 14-37 0-6 2-11 46-93
Snuns Oina - — - 1,3 2,6 2,6 2,6 1,3 10,4
Ea 0-2 - 0-4 0-7 1-6 1-8 1-14 0-5 3-12
SnuHa eBporeiichka - - - - - 1,3 7,8 - 9,1
ER 0-1 - 0-1 - 0-3 0-11 5-10 0-1 2-16
Kien-sBip 1,3 — — 3,9 — — — 5,2
4k 0-2 - 0-2 2-11 - - 0-1 0-1 2-9
Cepenne, % 7,8 3,9 9,1 19,5 9,1 31,2 13,0 6,5 100,0
e 2-15 0-7 2-19 6-38 4-18 15-53 6-23 2-17 -

* — BUIM TOIIKOKEHb: >2 B. — JIBi 1 OiJIbIlIe BEPIIUH; BUT. — BUTUH CTOBOYpA; Ayl — JAYIUIO B CTOBOYpIi; HAX. — HAXMJI CTOBOYpa; C.B. — IOLIKO-
JDKeHa (cyxa, 371aMaHa TOIL0) BEPIIMHA; I1.p. — IONEPEYHHI pak cTOBOYpa; €.Cc. — CyXi CyUKH B )KUBiH KPOHI; Tp. — TPIIHY KOpH; ** — + — KO-
BaHHS [TOKA3HUKIB 3a JOCIIAHUMU 00’ €KTaMH.

Y mepmomy sipyci OYKOBOTO KBasimpajicy BHSIB-
JIEHO BCi BiCIM BHUIB TOIIKOMKEHB, a HANTIOUIHpE-
HIIIMM BUJIOM TIOMIKO/DKEHb € CyXi CYYKH B KPOHI,
aymia 1 TpimuHE cTtoBOYpiB (19% KOXKHUE BHI).

VY nepeB Ipyroro sipycy BHUSABIEHO CiM BHIIB TIO-
MTKO/KEHD 1 HAWMOMMUPEHIMNNA 3 HUX — II€ TOIIKO-
JoxeHi BepmnHU (35%). Y Tperbomy sipyci 3adikco-
BaHO IICTh BHUJIB TONIKO/KCHb, HAWITOIIMPEHIITUM
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3 AKUX € TOMKOMKeH] BepmmHan (45%). Haiibinbmre
TIOIIKO/KEHUX JiepeB Oyka y Tperbomy spyci (50%),
TOJI K B TEPIIOMY 1 B APYroMy — ixX 4acTka JOCHThb
nozibHa (25%).

Kmacu IUFRO nmaroTe MOXKIMBICTE 3M1HCHUTH aHa-
T3 JepeBOCTaHy 3a sSpycamH, XUTTEBICTIO, TOMIiHY-
BaHHSAM B sApyci, (yHKIi€0 (JICIBHUYOIO I[IHHICTIO),
TOBAPHICTIO 1 MPOTSKHICTIO KpoHU. B OykoBOMYy KBa3i-
npaici Topran i KJacu mepeBaXkHO MAKTh CEPEJHi
3HAYEeHHS, A€ 3a JOCHITHUMH 00’ €KTaMH, JEepPEeBHH-
MU BHJAMH 1 sIpycaMy BHSIBIEHO CYTTEBI BiIMiHHOC-
Ti (Tabmn. 6). KonmnBaHHs cepemHix 3HAYCHBb KIJIACIB 3a
BCIMa JOCIIIHUMHA 00’€KTaMHW B OUIBIIIOCTI BHUIAIKIB
Mae koedimient Bapiamii Bix 10 mo 25%, ToOTO MiH-
JUBICTh TIOKa3HUKIB CTaHy OYKOBOTO KBasimpalicy,
SK IIJIOTO JIEPEBOCTaHy, TaK 1 32 OKPEMHUMH SIPyCaMU
1 TIOpOAaMH, € CepenHbOI0. BUKIIIOUEHHS CKIIalaloTh
KJIACH TTOJIOKEHHS 1 IPOTSHKHOCTI KPOHU y OyKa, JTiCiB-
HUYOI IIHHOCTI 1 MPOTSHKHOCTI KPOHHU B SJIHII, SIPyC-
HOCTI 1 HUTTEBOCTI B STMHH, XUTTEBOCTI 1 MPOTSIK-
HOCTI KPOHHU y KJIEHA-sBOpa — iX MIHJIMBICTb HHU3bKa
(xoedimienT Bapiarii menme 10%).

Y mnepmomy spyci OyKoBOTO KBasimpaiicy Oyk
Mae: 100py 1 HalKpally JJis BCIX TPhOX SIPYCIB KHT-
TEBICTh — cepenHiil kmac 1,43; mepeBary aepeB HOp-
MaJLHOTO PO3BUTKY — cepenmHiid kiac 1,73; mepesary
JiepeBa 3 BUCOKOIO 1 HaWBHIIOIO JJIsl BCIX TPHOX Spy-

CiB JIICIBHHYOIO I[IHHICTIO — cepenHiil kmac 4,27; BU-
COKY 1 HaliKpaIry /Ui BCiX TPhOX SIPyCiB TOBApHICTH —
cepenHiil kmac 4,43; 6AM3BKY J0 CepenHbBOI MPOTSIK-
HICTh KPOHH — cepeaHiii kmac 4,77. Y apyromy spyci
nepeBa Oyka MaloTh MEPEBAYKHO CEPEIHIO JKUTTEBICTD,
CepeNHE TOJIOKEHHS, JOO0pPY JICOrOCIIOAapChKY ITiH-
HICTB, TOOPY TOBApPHICTH 1 OMU3bKY 10 MaKCHMaTbHOT
MPOTSDKHICTH KPOHU. B TpeTtroMy sipyci Oyk mepeBak-
HO CepelHbOI KUTTEBOCTI, CEPETHHOTO MOJIOKECHHS,
CEpENHbOI 3 HAPSMOM JO MOTAHO1 JiCOTOCTIOAapChKOT
IIHHOCTI, CEPEIHBO1 3 HAMIPSIMOM JI0 JPOB’STHOT TOBap-
HICTP 1 OMM3BKOI 10 3HAYHOI (HAWBWINE 3HAYCHHS IS
BCHOTO JIEPEBOCTAHY) MPOTIKHOCTI KPOHH.

3aranom, yci 1epeBHI BUAM y OyKOBOMY KBasimpa-
mici Topran pocTyTh MEPEBAXKHO B JPYroMy spyci,
MalOTh Kpallly 3a CepeIHIO )KUTTEBICTH 1 Kpale 3a ce-
penHEe TOJOXKEHHS; Kpally 3a J00py JiCiBHUYY IliH-
HICTH 1 Kpamry 3a 100py TOBapHICTh; OMU3BKY 10 AOB-
roi KpoHy. 3a cepennimu 3HadeHHIMH kinaciB [UFRO
OyKoBHii KBasimpaiic MOkHa Kiacu(]ikyBaTH Tak: Oa-
ratoIpyCcHUHN 3 pO3JaJHAHUM TEPIINM, OCHOBHUM —
JIPYyTUM Ta J00pe pO3BUHEHUM — TPETIM SPYCOM; HOP-
MaJbHOI JKHTTEBOCTI 1 BUCOKOI KUTTEBOCTI B TIEPIIIO-
My Apyci; BUIBHOTO TTOJIOKEHHS IEPEB B yCIX spycax;
3 TepeBaror0 KOpPUCHUX i (popMyBaHHS MPUPOTHUX
JCIB epeB; 3 TEPEeBAror0 HaMIBIUIOBHX JEPEB; 3 Tie-
peBaroro JiepeB 3 JOBIOI0 KPOHOIO.

Tabnuys 6. Cepenni kaacu IUFRO B nepesocrani Oykosoro ksasinpadicy Iopran

Table 5. Average IUFRO classes in the European beech quasi-virgin forest of the Gorgan Mits.

Cepenni 3nauenHs kiacis [UFRO

Topona* . TTOJIOKEHHS (dyHKIIT B . NPOTSDKHICT
apyc JKHUTTEBICTh B ApyCi jtepeBocTani TOBapHICTh KpOHH
Byk micoBwuii 2,06 1,90 1,93 4,83 4,94 4,46
SR 1,4-2,2 1,2-2,4 1,6-2,2 4,4-5,3 4,5-5,2 4,1-4,8
Smuus 6ina 2,13 2,00 1,88 4,50 4,56 4,25
ke 1,7-2,8 1,3-2,1 1,7-2,5 4,2-4.9 4,1-5,3 4,1-4,8
SlnuHa eBpormelicbka 1,88 2,25 1,75 5,13 438 438
Lk 1,7-2,1 1,9-2,5 1,5-2,1 4,6-5,4 4,0-4,5 4,1-4,7
Knen-siBip 1,83 1,33 2,00 4,67 5,20 5,50
SR 1,7-2,2 1,0-1,4 1,6-2,2 4,3-5,0 4,8-5,7 5,2-5,8
Cepenne: 2,04 1,91 1,91 4,80 4,80 4,48
Lk 1,5-2,6 1,3-2,3 1,6-2,4 4,3-5.2 4,3-5,1 4,2-5,0

* — YMOBHI 1o3HaueHHs nopia: bk — Oyk JyicoBwid, SIB — siBip, Sline — smnHa eBporneiicbka, S0 — sunns Oina; ** — + — KOJMBaHHS OKa3HHUKIB

3a JOCHIAHUMHU 00’ €KTaMH.

Jduckycisi. Pe3ynpraté J0CHiKEHb CBiMYaTh, IO
1m0 200 pokiB yMOBHO-Pi3HOBIKOBHH MilIaHUH aepe-
BOCTaH OykoBOro kBasimpaiicy Topran B ymMoBax BoO-
JIOTOi CMEPEKOBO-SIUIIEBOI CyOydYMHH Mae a00puid
pict y Bucoty (I GoniteT) i 3a AiaMeTpoM, BHUCOKHA

3amac fepesunn (Oimpire 900 mM*-ra!), BUCOKY MOBHO-
Ty (0,98) 1 Manmii 3amac CyxocTolo, IO TyKe CHIBHO
BIJIPI3HSETHCS B JaHUX 0a30BOTO JIiCOBMOPSIKYBAH-
HS — 0COONHMBO MmOMO 3amacy nepeBuHU (967 mpoTtu
340 m*rtal). I BKIMBO PO3YMITH, IO MPAKTUYIHO BCi
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JTOCITITHUKH TIPAJICOBUX 1 KBa3iMpaliCOBUX EKOCHC-
tem (Llmapuk ta in., 2010; Commarmot et al., 2013;
Crotiko, 2018; llnmapuk Ta iH., 2021) HaBOASATH OIU3b-
Ki JI0O OTPUMaHHUX HAMH JIiCIBHUYO-TaKCAIliiHI ITOKa3-
HUKMA TaKUX JIEPEBOCTaHIB, 30KpeMa 1 IIOJ0 3aracy
POCTYUO1 IE€pEBUHHU.

JIMCoHy€e 3 MPUPOTHUMHU SaKOHOMipHOCTHMI/I po3-
BHUTKY TIpaJliciB MaJlnii 3arac CYXOCTII/IHOI epeBy-
Hu B OykoBHMX KBasinpamicax [opran i HaiiMOBipHi-
MM TOSCHEHHSIM IBOTO (DaKTy € HEIOCTaTHbO BH-
COKHH BIK JiepeB Oyka y Hepiiomy apym (menme 190
POKIB), SIKHH B TaKHX YMOBax He € BIKOM TPHUPOIHOT
CTHIJIOCTI 1 TOMY MacoBOT'O BiIMUpPaHHs Oyka HE CIIO-
CTEPIraeThCs, a BCUXAIOTh OKpeMi HAHOULTBII cTapi
1/abo moTIKOKEH1 CTOBOYpH SUTHHU 1 Oyka. 3are 3arac
MEpPTBOI JIeXKa4yoi JIEPEBUHU BXKE JykKe ONM3BKUHN 10
pe3ynbraTiB IHMIMX JOCHIKEHb OYyKOBHX IpajIiciB
(Gao et al., 2015; Ilnapuk Ta iH., 2021; Zeller et al.,
2023; Nabuurs et al., 2024), ane TakoX 3 He3HAYHUM
BIIXWJICHHSIM — OLIBITY YacTHHY IHOTO 3amacy (op-
My€ MepTBa JiepeBHHAa CMepeKH, a He Oyka. Lle mosc-
HIOETHCS BUCOKOK KOHKYPEHTO3/IaTHICTIO CMEpEKU
B TaKUX YMOBAax Ta 3HAYHO MEHIIIMM BiKOM ii IpUpOJI-
HO CTHIIOCTI IOPIBHSHO 3 OYKOM.

[opsn 3 M, y migpocti OyKOBOTO KBasimpai-
cy Topran cmepeka NepeBaKHO BiJCYTHs, Xo4a Bij-
MOBIIHO JI0 THITY JIiCy TIiAPICT Ii€l MOPOIN TOBHHEH
Ou OyTH, 1 HAa OKpEeMHX IOCHiAHUX 00 €KTax y He-
3HauHili KinbKkocTi BoHa Oyna igeHtugikoBana. [losic-
HIOEMO 1€ CKJIAJHOIO CTPYKTYPOIO JepEBOCTaHIB Ha
OITBIIIOCTI TOCHITHUX 00’€KTiB (TpU ApyCH, MOBHOTA
omu3pka 10 1,0, HasSBHICTD SUTHIN B CKJIaJi), MaCOBUM
BCHUXaHHSM SUTMHOBHX JICIB 32 OCTaHHI POKH Ta Bij-
HOCHO HH3BKOKO TIHBOBHUTPHBAIIICTIO MiJPOCTY CMe-
pex. CTOCOBHO MPUPOAHOCTI IHIIUX SPYCIiB 6yKOBor0
KBasinpaiicy (MmiUTicoK, TpaB’sHE BKPUTTS, MiJICTHII-
Ka, [PYHT) ITUTaHb HC BUHHUKAE 1 CYNEPEUYHOCTEH 3 Ha-
SIBHOIO HAYKOBOIO 1H(OPMAIIi€I0 TTPO HUX TaKOK HEMAE
(I'amop, 2013; Croiiko, 2018; Jahed et al, 2020; IlIma-
puk Ta iH., 2021; Nabuurs et al., 2024).

JletanpbHuil aHai3 PI3HOMAHITTS TpPaB IMOTpe-
Oye JIOIaTKOBOTO OOTOBOPEHHS 3 MONISLY BiACYT-
HOCTI Ha OKpEeMHX IOCTITHUX 00’€KTax y OyKOBO-
My KBasinpaiici [opran Takux BHJIB, K 3ipOYHMK Ia-
voBuit (Stellaria nemorum L.), ocoka jicoa (Carex
sylvatica Huds.), xuBokicT cepuenuctuit (Symphytum
cordatum Waldst. et Kit. ex Willd.), xynuna kinsyac-
ta (Polygonatum verticillatum 1.) 1 miJUliCHUK €BPO-
niericekuit (Sanicula europaea L.). BiporigHo, BiacyT-
HICTh TAaKHX THIIOBUX JJisi Oy4WH TpaB TMOSICHIOETHCS
creliyHUMHU IPYHTOBMMH yMoBaMu [opras.

Amnaii3 31iCHEHNX Ha JOCIIIHUX 00’ €KTax JICIB-
HUYHX 3aXO0JliB JIa€ MiJICTABy CTBEP/KYBATH IPO iX 3a-
JOKyMEHTOBaHY BiICyTHICTH Oinbire 30 pokiB, a mpo
O1TBII paHHI 3aX0H (MEpPEeBaXKHO PyOKH IOTIISATY) Ha-
SIBHA JIMIIE yCHA 1Hc1)0pMau15{ Ile o3nadae, mo craH
OyKOBUX KBa31npanlclB yxe oinbme 30 pokiB BU3HaUa-
I0Th npnpoam YHHHUKH 1 11e HI,Z[TBepI[)KyI-OTB CKJIa/THa
po3MipHa Ta BiKOBa CTPYKTypa JIEPEBOCTaHIB, BIACYT-
HICTh 1HBa31MHUX BUJIB Ta 3yMOBJICHICTh MPAKTHYHO

BCIX TIOIIKOKEHb MPUPOTHUMH YMHHUKAMH (CTHUXiH-
H1 SIBUIIA, OCOOJIMBOCTI BIKOBOI JUHAMIKA OCHOBHHMX
BUJIB Ta TNPHUPOTHUX 3MIH CTPYKTYpH TIPH CTapiH-
Hi). | xoua Maibke 2/3 mepeB Ha MOCTIAHHX 00 €KTax
MaloTh MHOIIKOMKEeHHs, ajie 3a kiacamu IUFRO ix ne-
PEBOCTAaHN 3arajioM KJIacH(IKyIOThCS SK HOPMalbHOL
1 BUCOKOT KHUTTEBOCTI Y MEPIIOMY SIpYCi, BUTBHOTO TIO-
JIOXKEHHS JepPEeB Yy BCIiX sipycax i1 3 IepeBaroro JepeB
3 TOBTUMH KPOHAMH, SIKi € iHANKaTOpaMu J00poT CTii-
xocTi (Imapuk Ta in., 2010; Commarmot et al., 2013;
Nabuurs et al, 2024).

BucHoBkHu. 32 OTpIMaHUMH Ha JOCIITHUX 00’ €K-
Tax pe3yJbTaTaMu CTPYKTypa OYyKOBOTO KBasimpaiicy
Topran — 1e CKIagHuil MillaHuil TPUSAPYCHUI Pi3HO-
BIKOBHI CMEpPEKOBO-SITUIICBO-OYKOBUN KOPIHHHMA Je-
peBOCTaH, KW Ma€ BHCOKY MpoAykTuBHIicThH (I ximac
OOHITETY), HOPMaJIbHY MOBHOTY, BUCOKHH 3amac poc-
Ty40i JIepeBUHU, HU3bKHIA 3amac CyXOCTIIHOI IepeBH-
HU, 3HAYHUI 3arac MEpTBOI JIeKadyoi E€PEBUHU, BU-
COKY YacTKy JIepeB 3 MOUIKO/KEHHSIMH, JOMIHYBaHHS
TTOIITKO/PKEHb KPOHH (CyXi CYYKH Ta MOIIKOKEeHI Bep-
IIMHA), OIU3bKi 10 cepennix 3HadeHHs kiaaciB [UFRO
(mepeBa poCTYTh MEPEBAKHO Y IPYTOMY SpYCi, MAIOTh
TPOXH Kpallly 3a CepPeTHIO JKUTTEBICTh 1 TPOXH Kparie
3a cepefHe TOJOKEHHS; TPOXH Kpally 3a J00py Ji-
CIBHMUY IIHHICTH 1 TPOXM Kpaimly 3a J00py ToBap-
HICTh; OJIM3BKY O JOBTOi KPOHY) 1 YCITIIITHE TIPUPOTHE
MTOHOBJICHHS.

®ditopizHOMaHITTS OyKOBOTO KBasimpaicy ¢op-
MyeTbess 51 BHIIOM CYIWHHMX POCIHH, 3 SIKHUX: CIM
BUJIB — 1€ JIepeBa, I SITh — YarapHUKH, TPU — darap-
HUYKA, 36 BUAIB — TpaBu. HaBenenwii mepemik BUIIB
CYIMHHUX POCJHH, 5IKi (OpMYIOTh OyKOBHUI KBa3impa-
JIiC, € TUTIOBHUM JUIS TTi€T TIPUPOTHOT €KOCUCTEMH, a TI0-
ITUPEHHS X BHUIIB 1 HOTO KOJIMBAHHS 3a JOCIITHUMH
00’€KTaMM JIa€ TMiJICTaBy KJIACH(iKyBaTH IF0 POCIHH-
Hy acoIliaIlifo 3a eKOJOro-AOMIHAHTHOIO KiacHdika-
II€I0 SIK «CMEPEKOBO-SUTUIIEBY OYUUHY ITiIMApEHKOBY»
(Piceeto (abietis)-Abieto (albae)-Fagetum (sylvaticae)
galium (odorati)), a nmpupomaue ocemumie — G1.6 «by-
KOBI JTicK».

Hwuspkuii 3amac CyxXocCTiiHOI AepeBHHH Y OyKOBO-
My KBasimpauici [opran 3yMOBJIEHHH MOKH 110 HU3b-
KMM BiKOM JUIsI TIOYaTKy MacOBOTO BCUXaHHS (po3maj-
HaHHS) JEPEBOCTaHy, a 3HAYHWN 3armac MepTBOi Je-
Kadoi JEPeBUHU — BIJICYTHICTIO JIICIBHHYUX 3aXOMiB
(pyboxk) Bxe Oimpine 30 pokiB. HasBHI mOMIKOmKEH-
HS JIepeB 3HAUYHOIO MIpOI0 OOMEXYIOTh PICT OKPEMHX
JIEpeB 1 MPU3BOATH JI0 X MOCTYIOBOTO BCUXAHHS, aje
CYTTEBO HE BIUIMBAIOTH HA PICT 1 PO3BUTOK JIEPEBOCTA-
HY 3arajom.

[Ipuponne moHoOBIEHHS y OyKOBOMY KBaszimpalici
Topran 3a0esnedye HasBHICTH JOCTATHHOTO MiAPOCTY
(~16 THC. mIT./Ta 3 MOpOomHUM ckiagoM 4bkn3Sno-
3Kuns + Top) ans miaTpuMaHHS CTAJIOro PO3BUTKY Jie-
peBOCTaHy, ajge HU3bKa KITBKICTH CMEPEKOBOTO IIij-
pPOCTYy J[a€ TiACTaBy 3pOOUTH TPUITYIICHHS PO il
BIPOTiZAHY BIJICYTHICTh y CKJaJli I€PEBOCTaHy uepe3
30-50 poxis.
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European Beech (Fagus sylvatica L.):
Quasi-Virgin Forest Stand of the Gorgany
Mts.: Structure, Vascular Plants Diversity,

Health Conditions

Y. Shparyk’, I. Danylyk?, O. Kuzyarin?,
l. Senchak?, N. Kruk®

The basic priority in the activities of the institu-
tions of the nature reserve fund of Ukraine is the
natural ecosystems’ biodiversity preservation, and its
implementation should ensure the restoration of their
natural structure and the prevention of invasive spe-
cies’ penetration into ecosystems and the fight against
them. In the Gorgany Mts. (Ukrainian Carpathians),
all PZF institutions are located in the forest fund, and
the virgin and quasi-virgin forests are standards of the
natural structure, condition and vascular plants diver-
sity for local ecosystems. Therefore, the study of the
structure, diversity of vascular plants and health con-
ditions of European beech quasi-virgin forests will
provide an opportunity to develop environmental pro-
tection measures for restoring the biodiversity of the
local beech forests. 14 experimental plots in the Gor-
gan beech quasi-virgin forests were studied in moist
fairly fertile conditions of Norway spruce (Picea
abies) — Silver fir (Abies alba) — European beech fo-
rest type in the territory of the Syniohora NNP.

The studies were carried out using traditional fo-
rest inventory methods in permanent and temporary
experimental plots. The vascular plants were identi-
fied using the collections of the Carpathian Ecology
Institute and the State Natural History Museum of
the National Academy of Sciences of Ukraine. It has
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been established that the 190-year-old beech quasi-
virgin forests of Gorgan are 3-storeyed spruce-fir-
beech (Norway spruce — Silver fir — European beech)
primary uneven-aged stands with the following pa-
rameters: high productivity; normal number of trees;
a large stock of growing timber; a low stock of dead-
standing trees; a significant stock of dead down trees;
a large proportion of trees with damaged crowns;
close to the average values of IUFRO classes; success-
ful natural regeneration. The coefficient of variation
of these parameters ranges from 50% for the number
of trees, 15% for average height of stands, and their
variability is, in general, significant. The first storey
of these forests is a spruce-fir-beech stand with seven
trees species, which has the following average para-
meters: age =~ 190 years, the number of trees = 170 ha’!,
diameter = 62 cm, height = 35 m, the total basal area
~ 50 m%ha, the volume of live trees = 760 m?/ha, the
volume of dead-standing trees = 4 m*/ha, the propor-
tion of damaged trees (mainly trunks) = 56%.

The second storey is also a spruce-fir-beech stand,
but with six species and with significantly lower pa-
rameters, especially diameter (= 35 cm) and the
volume of live trees ~ 160 m*/ha. The third storey
is similar to the second one, but with even lower
average parameters, especially the volume of live trees
~ 40 m*ha. The exception is the number of trees in

the third storey — it is the largest than in all the other
storeys since the distribution of trees by diameter in
quasi-virgin forests has a descending character. The
stock of dead-standing trees is formed mainly by
beech with the participation of spruce, and the stock
of dead down trees is formed by spruce with the par-
ticipation of beech. The number of viable natural rege-
neration is 15.7 thousand pcs/ha and is almost equally
divided between European beech, sycamore and silver
fir. The vascular plants diversity of these forests is
formed by 51 species: 7 species of trees, 5 — shrubs,
3 — subshrubs, 36 — herbs. The variability of the height
of grasses and their share in the plant association is
average (v>20%).

The identified characteristics of the structure,
health conditions and the list of vascular plants that
form the Gorgan beech quasi-virgin forests are re-
commended for the identification of the Piceeto
(abietis) — Abieto (albae) — Fagetum (sylvaticae) ga-
lium (odorati) plant association and for the develop-
ment of necessary environmental protection measures
in the European beech forests of moist spruce-fir fairly
fertile beech forest type.

Key words: Ukrainian Carpathians; spruce-fir-beech
plant association; storeys; vitality; marketability; fo-
restry value; crown length; dead-standing trees; dead
down trees; damages; vascular plants.
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OuiHIOBaHHA NepPCNeKTUB BUPOLLYBaHHA NiCOBUX KyIbTYp MOAPVHMN
eBponencbKoi B ymoBax CxigHoro Jlicocteny YKpaiHu

C.M. Pacnonina', M. M. lineHko?

Ilposedeno nopisHsanbHULl aHANI3 YMOE GUPOULYEAHHSL | CIAHY NiCOBUX KVIbMYP IHMPOOYKOBAHO20 GUOY — MOO-
PUHU €BPONENCLKOT 3 KYIbMYPAMU COCHU 36UHALHOL, K aOOPUSenH020 68Uy mda 0OHO20 3 OCHOGHUX JICOYMBOPIO6A-
uie ¢ Yrpaini, cmeopenux y 2002 p. 6 ypouuwi «3adoneyvkuii Oip» /lepoicasnozco nionpuemcmea «3miigcbke aico-
6e eocnooapemeoy (Huni — ¢hinist «3miiscvke nicose cocnodapcmeoy Jepacasrnoeo nionpuememsa «Jlicu Ykpainuy)
y aicocmenositl yacmuni Xapxiecokoi oonacmi. MoHOKYIbIYpU MOOPUHU €BPONELICLKOI CIMBOPEHO HA YOPHO3EeMI 8U-
JIY2YBAHOMY N1€2KOCY2IUHUCMOMY Ha Jeconodidnux cyenunxax. Toewuna iioeco eymycosoeo 2opuzonmy (H) cmanosumso
37 cm, a moswuna wapy 3 eupasicenoio 2ymycoeanicmio (H+Hp+PH) docseae 70 cm. Ipynm gopmye ceivici epyoo-
6i ymosu (D,). Monoxynemypu cocnu 36uyatinoi cmeopeHi Ha 0epHOBUX ONIO30IEHUX STUHUCMO-NIWAHUX TPDYHMAX HA
0aBHLOANIOBIANILHUX NICKAX, MOBWUHA 2YMYCOB020 20PU3OHMY AKUX cmanosums 28 cm. L]i tpynmu chopmyroms ceiorci
cyboposi ymosu (B,), axi € munosumu cocHoguMu MiCYe3pOCMAHHAMU PESiOH).

3’acosano, wo uepez yomupu-n’samo poKie niciia CMEopenHs, CKAA0 YCiX 00CTIONCEHUX HACAONCEHb NOUUHAE 3Mi-
Hlo8aAMUCA. Y KYIbmypax MoOpuHu npupooHuUM WIAXOM 3 A6IAEMbCs POOinis 36uuaiing, 8 KyI1bmypax cocHu — bepe-
3a NOBUCIA, AKI 32000M, NOPAO 3 20JIOBHUMU NOPOOAMU, (POPMYIOMb 8ePXHIll APYC HacaoxceHb. Ha cboeooni numomi
yacmku poOinii ma 6epesu y ckaadi nacadicelb cmanosname no 10%. 22-piuni depesa 8epxHb020 APYCY, He 3a1eHCHO
80 JICOPOCTUHHUX YMOB, XAPAKMEPUIVIOMbCI BUCOKOIO EHEPRIEI0 POCTY: 2008HI NOPOOU — MOOPUHA MA COCHA POC-
myms 3a I° knacom 6onimemy, cynymui — 3a 1° (6epesza) ma I¢ kracamu (pobinis). 3aghixcosane snaune npupoomne 3pi-
0JICEHHsL (8CUXAHHA) MOOPUHU, SIKe, UMOBIPHO, 8I00Y10CA Uepe3 HeCBOEYACHe NPOBEOEHHS IICIBHUYUX 3aX00i8, 30KpeMa
PYOOK 00210y, YHACTIOOK 4020 CAHIMAPHULL CMAH HACAONHCeHHs 8ionosioae kameeopii «dyice ocrabneniy (Ic — 3,4).
Hacaoocennsa cocnu 36uuaiiHoi ne Mae 03HAaK 8CUXAHHA ma i0eHmudixyemocs ax «30oposey (Ic — 1,4). Jlocnioxcenns
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w000 Nepcnekmus 6npoBAONCeHH MOOPUHU €8PONENCHKOL, AK KYAIbMYPU NIAHMAYIUH020 MUny y aico20cnooapcobKi

nionpuemcmea XapKisujunu, HeoOXioHo npoo0BICUMU.

Knrouosi cnosa: Larix decidua Mill.; Pinus silvestrys L.; nopiguaibHuil ananiz; 1icoOpoCIunHi ymosu,; Kiac OOHi-

memy, IHOeKC CaHimapHoco Cmamy.

Beryn (Introduction) 3aroriBns i BI/IpO6HI/I]_[TBO
JicoBoi MpoAyKuii 3aiiMaroTh 3Ha4YHE Micle y CBiTO-
Bill NPOMHUCIIOBOCTI, Xoua U CTaHOBIATH Jjume 3%
CBITOBOI'O BaJOBOro Npoaykry. I'amysi sicoBoi mpo-
MHCJIOBOCTI (IIEJIFOJIO3HO-TIATNIEPOBa, JIEPEBOOOPOOHA,
OyniBenbHa ¥ TipHMYOmOOyBHA) 3Ae0inbIIOrO 0a3y-
IOTbCSI Ha JBOX BHJAaX CHUPOBHHU — JEPEBHHI XBOMi-
HUX 1 JIUCTSIHUX TIOPiA, HAa BUPOLIYBAaHHS SKHUX CIIPs-
MOBaHe BEJICHHS JIICOBOTO rocronapcTBa. BomHouac,
OCTaHHIMH JECATHIITTAMH y CBITI 3 SIBISETHCS HOBHM
NEPCIEKTUBHUM HaNpsiM JIICOBUPOILLYBAaHHSI — IPH-
cKopeHe (TMPOMMCIIOBE) IITLOBE BHPOITYBAaHHS JIiCO-
BOT MPOAYKIIii, 10 Mepeadavyae sKICHE BiJATBOPEHHS
JCOBUX HACa/PKCHb Yy Halikoportun Tepminu (lebpu-
HI0K, 2007). Cki1aioBOI0 HOTr0 YaCTHHOIO € IUIaHTa-
IiHe JIICOBHUPOIYBAHHI, SKe 0a3yeThcs Ha BUCOKO-
My piBHI BEJCHHS JIICOBOTO TOCIIOAPCTBA, SIKE JIOCS-
raeThCsl KOMIUIEKCHUM TIOJIMIIEHHSIM (aKTOpiB pOCTY
nepesocraniB. Cepen mux (akTopiB 0coOnMBy yBary
HIPUAIICHO MAaKCUMAJIbHOMY BHUKOPHUCTAHHIO MIPHUPOI-
HOTO TIOTEHIiaJly IPYHTY Ta WOr0 MiJIBUIICHHIO MIJIs-
XOM 3aCTOCYBaHHS HM3KH Meliopauiid (arpoxiMiqHoi,
010J10T19HOT, T1IPOTEXHIYHOT), 3aITPOBAIKEHHS JTOCST-
HEHb JIICOBOI CeJIeKIl ¥ IeHEeTHKH, IO 3arajioM Ia€
3MOTY CKOPOTHTH 000pOT pyOku mo 41-60 Ta MeHIie
pokiB. Bucoki cBiTOBI LiHM Ha TpaaWLiiHI €HEPrOHO-
cii 3 BUKOITHUX BMJIB IajJMBa, a TAKOX CIIbHA IOJIi-
THKa Kpain-wieHiB €C Ta YkpaiHu 1010 3amodiran-
HSl TIOTCIUTIHHIO KJIMaTy, CHOHYKajH HIMPIIE BHKO-
pHUCTaHHS BiIHOBIIOBAHUX JDKEPEN €HEeprii — BITPOBOI,
COHSIYHOI, eHeprii POCIWHHOI, 30KpeMa i JIepeBHOI
oiomacu ([lepxaBHa ctpareris..., 2022; IIpo amerep-
HATHUBHI Jukepena eHeprii, 2003).

Jns nicogedinnTHOT nepxkaBH, sIKOIO i € YkpaiHa,
3alpoOBaUKEHHSI TEXHOJIOTIi MPOMHCIOBOTO BHPOLILY-
BaHHs IJIbOBOI JIICOBOI MPOMYKIIii, 30KpeEMa €Hep-
TeTUYHOI, € CTpareriyHuM 3aBaaHHsM. Moro Bupi-
HICHHS TPYHTYETbCS Ha JOBOJI CHOPUSTIMBHX JiCO-
POCITMHHHX yMOBaX TEPHUTOPIi Kpa'l'HH a Takox 11
BEIIIKOMY JTICOKYJIETYPHOMY JOCBIJ i 3HAYHOMY Hay-
KOBOMY 1 BUpOOHWYOMY moteHIiani (Maypep Ta iH.,
2019; [ebpuntok, dyumio, benens, 2019; Raspopma,
Debryniuk, & Hayda, 2020). Ha xymxy 0. M. le6pu-
mioka (2007), TutanTarliitie JiCOBHPOITYBaHHS B YKpa-
iHi HEe Mae aNbTEPHATHBH Ta CIPAMOBYE PO3BHTOK -
COBOI raiy3i Biji eKCTEHCHBHOI J10 iIHTEHCUBHOI (hopMH
rocrofapioBasHs. BinnosigHo, e akryanisye pos-
POOJIEHHSI KOMIUICKCHUX JEPXKAaBHUX 1 PerioHaJIbHUX
nporpaM 3 BUPOLIYBaHHSI BHCOKONPOMAYKTHBHUX Haca-
JDKEHb 3 KOPOTKUM 000pOTOM py61<1/1 33Ul OTPUMaH-
Hsl K IPOMHCIIOBHX COPTUMEHTIB, TaK i CHEPreTHIHOI
cuposunH (/leOpuriok Ta iH., 2019).

OpHuM i3 HAHNEPCHEKTUBHIMIMX JIICOBHX JIe-
PEBHHMX BUIB Ul IUIAHTALiIKHOTO JIICOBHPOIIYBaH-

HS B €Bpomi € MoapuHa eBponeiiceka (Larix decidua
Mlll) KA XapaKTEPU3YE€ThCs 3HAYHOIO IIBHKOPOC-
JCTIO Ta HpOI[yKTI/IBHICTIO LIHHOIO JEPEBUHOIO,
MOPO30- 1 TOCYXOCTIHKICTIO, € pEaTbHOIO aTbTEPHATH-
BOIO BCHXAlOYMM HACAJKEHHSM SUIMHU €BPONEHCHKOI
B yMOBax HapocTaro4oi mocyuumBocTi kiimary (Eil-
mann, & Rigling, 2012; Da Ronch et al., 2016; Cukor
et al., 2020; Boruszewski et al., 2021; Zeidler et al.,
2022; Qu, L. et al., 2022, Jankowska, Sagan, & Po-
tocki, 2023; Camarero et al., 2024). Monpuna eBpo-
MeHChKa TAKOXX BUPIZHIETHCS BHCOKOK aJIAITHBHOIO
3IaTHICTIO JIO MPUPOJHUX YMOB Ta € TIEBHOIO MipOIO
MIOHEPHOK IOPOJIOI0, IO Ja€ 3MOry €(PEeKTHBHO Ii
BUPOILYBaTH HE JIMIIC HA JICOBHX, ajle i Ha 3eMIIAX,
MOPYIICHUX BUIO0YTKOM KOPHCHHX KOMAJUH 1 TepHU-
TOPISIX, MO BHUIUIM 3-ITiJT CUTECHKOTOCIIOIAPCHKOTO
pxuTKy (Da Ronch et al., 2016; Pajak et al., 2023).

Benuuesnuii apean momMpeHHs MOJAPUHH Bif Mi-
manux JiciB 3axigHoi i [liBriynoi €Bporm o Kap-
maT 3yMOBJICHUH BIQIMM KOMIUIEKCOM ii O10JIOTi9HHX
BJIACTUBOCTEH. Tak, JepeBO BOJOIIE MOTYKHOIO KO-
PEHEBOIO CHCTEMOIO, sIKa Ja€ 3MOTy HOMY YCIHILITHO
pOCTH Y IIMPOKOMY CIIEKTPi HECHPUATIMBUX enadid-
HUX YMOB — K Ha TIEPE3BOJIOKEHUX IPYHTaX, 30KpeMa
MICIIX 3 OJIM3BKOIO JI0 MOBEPXHI BIYHOK MEP3JI0TOXO,
TaK 1 Ha CyXHX CKEJIETHUX IPYHTaxX TipChbKUX PErioHiB
(Da Ronch et al., 2016). Y Takux ymoBax MOApPHHA
pocTe MOBIBHO Ta MAa€ BUIVISI HU3BKOPOCIHX JEpEB
abo naOyBae yarapHukoBoi ¢Gopmu. HailiontumanbHi-
HIMMHU JUISL 1[bOTO JISPEBHOTO BUJY € aBTOMOP(QHI Cy-
mimani ado CymIMHHUCTI CBiXki Ta Bojori rpyHTu. Ilpu
IbOMY MOJIPHHA € BKpail CBITIOIIOOHOIO POCIUHOIO
1 B 3aTiHEHHI MOXE MPHUIMHUTH PICT. Y MEHII CIpH-
SITIMBUX TPUPOIHUX YMOBaxX BOHA, 3a3BuU4aid, Qop-
My€ YUCTi HACA/PKEHHS, a 3 MOKPAIICHHIM I'PYHTOBO-
KJIIIMaTUIHHX 1 TIAPOTIOTIYHEX (PaKTOPiB, pa3oM 3 sUTh-
HOMO, SUTHIICIO, Oepe30i0 Ta IHIIMMH OpoaaMu, (hop-
mye mimani Jiicu (Da Ronch et al., 2016).

MogpuHa €Bponeiichbka CTaHOBUThH IHTEpEC MO0
3a0e3meueHHs TOTpPed MPOMHUCIOBOCTI y IMBUAKIN
JIEpEBUHI HE TUILKM Yy KpaiHax €BpOIHW, BOHA TaKOXK
Ma€ 3Ha4HI MEepCIeKTHBU KYJIbTHBYBaHHs i B YKpaiHi
(1eopuntok, 2007; Hebpuntok, Kpununpkuii, Llenens,
2016; Heopunrok, @yumno, benemns, 2019). Tak, B ymo-
Bax 3aximHoro JlicocTenmy HarpomajpKeHWH YMMalii
JOCBiJl BUPOILYBAaHHS JIICOBUX KYyJIBTYp MOIPHUHH €B-
poreficekoi ([leOpuntok, 2007; benens, [leOpuHiok,
2017; Hebpuntok Ta iH., 2019; Debryniuk et al., 2022).
Brim, 3HayHe pI3HOMAHITTS JIICOPOCIMHHHUX YMOB
VYKkpaiHu Aa€ 3MOry pO3IIMPUTH apean Ii BUKOPUCTaH-
Hs (JIock Ta iH., 2018; Debryniuk et al., 2022). Komm-
nexcauMu pociimkerasMu C. A. Jlock Ta iH. (2018)
IOZI0 TIEPCTICKTUB BUKOPHUCTAHHS BHIIB 1 TiOpu-
JiB MOJIPUHH y TPYIOBHX 1 CyrpynoBux enadoromax
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JlicocTenmy BcTaHOBIEHO, O Ha XapKIBIIUHI udepes
MOCYTIUTUBIIIMIA BereTallifHui Mepiog, MOApPWHA €B-
porielickka Mae JIeNIo TipIli MOKa3HUKU POCTY, HIK Ha
Binanyuuni i CyMiuHi.

Jns npupoaHux 'ymMOB CximHOro HlCOCTeHy VYkpa-
THM HaWONTUMANBHIIKMM (32 CBOIMH EKOJOTTYHHMH,
O10JOTIYHUMH, JTICIBHUYMMH BIACTUBOCTSIMH) Jie-
PEBHUM BHJIOM JUIS TUTAHTAIIHHOTO JIICOBHUPOIIYBaH-
Hs € cocHa 3BW4YaiiHa (Pinus sylvestrys L.). BomHo-
Yac, 3BaKAIOUYM Ha BU3HAHY HAPOIHOTOCIONAPCHKY
i JiCiBHMYY LIHHICTBH MOJIPHHH €BPOIEHCHKO, ii BH-
COKY TUIACTHYHICTH 1 CTIHKICTh JI0 €KOJIOTIYHHX YMOB,
TOCITIDKEHHST IMOAO0 TEPCIIEKTUB 1i BHUPOIILyBaHHS
Y IIbOMY PETiOHi € JI0BOJIi aKTyaJIbHUMHU.

Mema oocniodcenns — BUBUMTU enadivyHi yMOBHU
W CTaH JCOBUX KYJIBTYp MOJPHHH €BPOINEHCHKOI Ta
OLIIHUTH TIEPCIIEKTHBH IXHBOTO BUpOIyBaHHS y CXif-
Homy Jlicoctermy Ykpainu Ha TpuKiIani XapKiBChbKOI
o0acri.

00’exktn Ta MeroguyHi miaxxogu (Objects and
methodological approaches). O6’ckm oocrioocen-
Hs — JICOBI HAacaJKeHHST MOAPUHH €BPONEUCHKOI Ta
COCHHU 3BHMYaliHOI B yMOBax XapKiBChKOi 0OIacTi.
Ilpeomem Oocnioddicentss — OIIHIOBAHHSI CTaHy JIiCO-
BUX KYJIBTYP MOJPUHM €BPOMNEHUCHKOI 11010 11 BIpOBa-
JDKEHHS Y CUCTEMY IJIaHTALIMHOTO JIICOBUPOLLYBAaHHS
y Cxignomy Jlicocreny Ykpainu.

3au1sl  OLIHIOBAaHHS TEPCHEKTHB BUKOPHUCTAHHS
MOJIPUHHM €BPOIEHUCHKOT y CHUCTeMi IUTaHTAIIHHO-
rO JIICOBUPOIIYBaHHS 3aCTOCYBalld TIOPIBHSUIBHO-
eKOJIOTIYHUN TMiXiJl, TTOPIBHIOIOYH JIICOBI KYyJIBTYpH
IHTPOOYKOBAaHOTO BHMIY — MOIPHUHHM €BPONEHCHKOI 3
KyJIBTYPaMHU COCHH 3BHUYAHHOI, IK a0OPUT€HHOTO BUILY
Ta OJHOTO 3 OCHOBHUX JIICOyTBOPIOBauiB B YKpaiHi.

JlocaimKkeHHsT JTICIBHHYO-TaKCAIlIMHUX ITOKA3HH-
KiB JICPEBOCTaHIB MOJPUHHU Ta COCHHM H OIIHIOBaH-
HS CaHITAPHOTO CTaHy HAcaKeHb (3a CepeaHbO3Ba-
KEHUM 1HJIEKCOM CaHITapHOTO CTaHy JAEpeB) MPOBO-
JWIM Ha 3aKIaJeHUX TUMYacOBUX MPOOHMX IUIOLIAX
(Tipc, Hosak, Kammop, 2014; I'pom, 2005; Canitaphi
npaswia B jicax Ykpainu, 2016). [pyHTOBE BKPUTTS
00CTeXyBaM ILISIXOM 3aKJIQIaHHS Ta BUBYCHHS TPYH-
TOBUX MPOQiTIB 32 TCHETUIHUMHU TOPU3OHTAMHU. TwIT
micopocnuHHEX yMOB (TJIY) mocmigHuX MiJITHOK OIli-
HIOBaJIl Ha OCHOBI JIICOPOCIMHHOTO €(eKTy JepeBO-
CTaHIB Ta Pe3y/bTaTiB 00CTEKEHHS IPYHTOBOIO 1 HAJI-

rpyaToBoro BkputTs (Ocramenko, Tkad, 2002). AHa-
73 MaHUX TPOBOIWIN, BUKOPUCTOBYIOUH TPHUKIATHY
nporpamy MS Excel (Onps, 2005).

PesynsTatn (Results). JlicoBi MOHOKYIBETYpU MOJI-
puHH eBporeiicekoi Oyio ctBopeHo y 2002 p. B ypo-
Uil «3aI0HCIbKUI Oip» y 3a}Z[OHeHLKOMy JIICHU-
urei (xB. 71, Bum. 16) [epskaBHOro miamprueMcTBa
(JIT) «3miiBchke TicoBe TOCTIOAAPCTBOY» (HUHI — (iist
«3miiBebke sicoBe rocnogaperBoy Il «Jlicn Ykpai-
HU») Ha ol 3,2 ra B yMoBax cBixoro cyrpyny (C)
(3TiIHO TPOEKTY JICOBUX KyIbTYp). OOpoOITOK IpyH-
Ty — CylliJIbHA OpaHKa Ha mHOuHY 25-30 cM 3 paHHbO-
BECHSHHMH KyJIBTHBaIi€lo Ta OoponyBaHHsM. Ca-
IiHHS KyneTyp (2,5 x 0,75 M) mpoBoAWIM MeXaHi-
30BaHUM CIOCOOOM |-piYHMMH CiSHIISIMH MOJIPHUHU
€BPOIEHCHKOT, BUPOIICHUMH 32 IHTCHCUBHHMH TEX-
HoJorisimu 'y Tterummii JticHunTBa (bopucosa, 2005).
3 METOIO TPOTHUIIOKEIKHOT OE3MEeKH 3a IEPUMETPOM JTi-
JITHKW CTBOPEHO KYJIICYy 13 TPhOX PAMiB Oepes3n TOoBHMC-
noi (Betula pendula Roth.). 3a Ky/IbTypaMH 3arajiom
MIPOBEICHO I’ ATh PYYHHX JOTIAIB — 110 ABa — y 2002,
2003 pp. ta omun — y 2004 poui. IlepeBeneHHs Kyib-
TYp MOJIPHHHU €BPOIEHCHKOI y BKPHTI JICOBOIO poOC-
JIMHHICTIO 3eMJ1i Oyio 3aruiaHoBaHo Ha 2008 p.; BTiM,
BOHO OyJ10 3miicHeHO paHime —y 2005 porri.

3rigHo 3 maHuMu JicoBnopsakysanus 2011 p., Bu-
coTta 9-piuyHHX KyJIbTYP MOIPHHHU CTaHOBHJIA 7 M, Iia-
Metp — 8 cM, T00TO BOHH pociu 3a 1° kiacom GoHiTe-
Ty (Tabdm. 1).

BonHouac, ckmag KyneTyp Bil 4Yacy CTBOPCH-
HS JCIIO 3MIHIOEThCS — 3 SBISETHCS MAPICT Robinia
pseudoacacia L. y xinpkocti 400 1mT./Ta, BiK SIKOTO CTa-
HOBHTH TPH POKH, a BUCOTA — TpH MeTpH. [IpoBeneHn-
MH y 2023 p. JOCHIKEHHSAMH 3’ SICOBAHO, 10 TEH/ICH-
sl 3MIHM CKJIaJy Haca/pKeHHs 3akpimuiacst i poOi-
Hisl BXKE 3aiiMae BepxHiil pyc. MOHOKYIBTYpH MOIpH-
HU TIEPETBOPIOIOTHCS Y MilllaH1 HACAKEHHS 3 YaCTKOIO
po6inii 10%. IIpu upomy, 3aBasKu LWIBHIKOMY POCTY,
Bucorta 15-piuHoi poOiHil gocsarae 15 M, a miametp —
14 cm, ToOTO BOHa pocte 3a I° Kitacom OoHiTeTy, nepe-
BUIIYIOUH 32 IHTCHCUBHICTIO POCTY MOJIPHHY.

OOcTexkeHHS JIISTHKM  TI0Ka3ajo, M0 3arajibHe
MpOoeKTHUBHE BKPHUTTS cTaHOBHTH 90-100%. Y xuBO-
My HaJIpyHTOBOMY BKpPHWTTI aOCOJIOTHA IiepeBara Ha-
JeKUTh TiAMapeHuKy uinkomy (Galium aparine L.),
gacTka sKoro pocsrae 85-95% (puc. 1).

Tabnuys 1. Junamika ckiaaay i TakcauniiiHuX MOKa3HUKIB IepeBOCTaHY MOJIPHHH €BPOINEHchKOI
ynponos:xk nepioxy 2002-2023 pp.

Table 1. The dynamics of composition and mensuration indicators of Larix decidua stands
for the period 2002-2023

Pix Cxnan Bik, poku Ic H,m D, cm Bonirer TloBHOTa
2002 10Mpue 1 - - - - -
2011 10Mpne+P63 9 - 7 8 I 0,6
2023 9MpnelP63 22 3.4 14,4+ 0,56 14,241,03 I° 0,6
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Puc. 1. HaarpynroBe BkputT (a), nominika pooinii (b) Ta npogiie 4opHO3eMy BHIIYTYBaHOTO (C) Y HaCaJDKEHHSIX
MOJPUHH €BPONEHCHKOL

Fig. 1. Live ground cover (a), Robinia pseudoacacia admixture (b), and leached chornozem (black soils) profile (c)
in Larix decidua plantations

MeHnme posmoBciokeHi repanb Pobepra (Gera-
nium robertianum L.), ynucrorin 3Buuaiinuii (Chelido-
nium majus L.), xminb 3BuuadiHuil (Humulus
lupulus L.), sixi BkpuBaroTh Big 5 10 15% Tepuropii mi-
asHKH. [liuricok 371e01IbIIoro mpeACcTaBIeHud Oy3u-
HOIO 4YopHOIO (Sambucus nigra L.). BumoBuii cximan
MUTICKY Ta KUBOTO HAATIPYHTOBOTO BKPHUTTSA — JIOMi-
HYBaHHS MiJIMapPEHHHUKA YiIKOT0, HassBHICTb YHCTOTIITY
3BHYAWHOT0, XMENI0 3BUYAHHOTrO, SIKi € HiTpodinaMu
Ta Me30(hiTaMu, CBIIYNUTH NMPO 3a0e3MedeHICTh IPYyH-
TiB HiTporeHom Ta BOJIOTO0, & TAKOXK IIATBEPDKYE 3a-
TaJTbHO BUCOKHH piBeHB IXHKOI TpodHOCTI (OcTaneHko,
Txau, 2002).

[pyHTOBHI MOKPUB BHBYAJIU ILISXOM 3aKJIa/IaHHS
po3pi3y y BiKHI MiX JepeBamMu MoApuHU. BeTanosme-
HO, IO TPYHT MpPEJCTaBICHUN YOPHO3EMOM BHIIYTY-
BaHUM MaJOTYMYCHUM JIETKOCYIJIMHHCTUM Ha JIeCO-
MomiOHMX CyrmuHKax. TOBITMHA BIacHE TYMYCOBOTO
ropuzonTy (H) cranoButs 37 cM, a TOBIIMHA Iapy
3 BUpaxeHow rymycosanictio (H+Hp+PH) nocs-
rae 70 cm. Ipynt dpopmye cBiskuit rpynosuii (D) Tun
JicopocnuHHUX YMOB. OTXe, JOCHIIKCHHSIMU IPyH-
TOBOTO TIOKPUBY TWIJATBEPIKCHO BUCOKHH DPIBEHb
TpOoHOCTI TUSTHKH MM KyIbTYpaMd MOAPHWHH €BPO-
MeHChKO1, BU3HAYCHUI MeTosoM Qitoinaukarii. [Tpu
bOMY, MpoBeAeHa Hamu ominka TJIY He cmiBmanae
3 naHuMu [IpoekTy JicOBHX KyNBTYp 1 JIiCOBIOPSIIKY-
BaHHS, sIK1 iIEHTH(]IKYIOTh YMOBH SIK CBIXKi CyTpyI0-
Bi (TJIY C,) ta cBixi cyoopesi (TJIY B;) BinoBinHO.

B moBax Cm0060XaHCHKOTO JTICOPOCIMHHOTO pa-
HOHY a0OpPUT€HHUM JEPEBHUM BHJIOM, IO XapakTe-

PHY3YETHCS MBUIKOPOCTICTIO M TAKOXK, K 1 MOJIPHHA,
MOYKE BHKOPHCTOBYBATHCS 311 OTPUMAHHS IIIBU/I-
KOI JIGpEeBUHHU, € COCHAa 3BHMYaiiHa. B mpomy paiio-
Hi JIGPEBOCTaHH COCHHU 31€0LIBIIOr0 (OPMYIOThHCS
B yMOBaxX CBDXKOTO cyOopy Ta poctyTh 3a I-1* kxnaca-
MH OOHITETY. Y THIIOBHX YMOBaX COCHOBHX MicCIIe-
3pocTaHb y 3a/I0HEIbKOMY JIICHUITBI (KB. 83, BHI. 4)
3aKJIa/ICHO JIOCHIIHY JIJISHKY, 1€ JOCIHIHKEHO YMOBHU
pOCTY 1 CTaH KyJbTyp COCHHM 3BUYAMHOI. 3ayBaKUMO,
10 BiK JIICOBUX KYJIETYP COCHU Ta MOAPUHH OJHAKO-
BUI — 22 pOKHU.

MOHOKYJIETYpPA COCHH CTBOPEHO 3a CXEMOI0 2,5 X
0,5 m. Uepe3 woTtupu pOKH IICIS CaIiHHS IPOBEIe-
HO JIOTIOBHEHHSI JIUISHKHA COCHOIO 3BHYAWHON0. 3ro-
JIOM y CKJIaJi HAaca/DKCHHS 3 sBUIIacs Oepesa MOBHCIIA
MIPUPOJTHOTO TTOXO/KeHHs, i yacTka craHoBmiaa 10%
(tabm. 2). V 2011 p. 6epesa pocna 3a I° kmacom Gomi-
TeTy (BHCOTa — 6 M, miameTp — 4 cM), a B 2023 p. ii picT
YIOBUTFHHUBCS Ta Binmosifas [* kimacy (Bucora — 11,5 M,
miametp — 12,5 cm). lomo cocHu 3BHYaliHOi, TO YIIpO-
JIOBXK OCTaHHIX 12 pOKiB BOHA BUSIBIISIE BUCOKY MPOIYK-
THBHICTb Ta pocte 3a [° kimacom Gonitery (nuB. Tab. 2).

3aranbHe MPOEKTHBHE BKPUTTS IIJSIHKH HE Tepe-
Bumrye 10-15%. Y spyci TpaB’siHOi pOCIMHHOCTI TIe-
peBaXxaroTh Omrorpodu Ta Me30Tpodu: KynmuHa Tma-
xyua (Polygonatum odoratum (Mill.) Druce) (50-
55%), repanp PoGepra (20-25%), BoOJOIIKA MIOPCTKA
(Centaurea scabiosa L.), nepniBka nonukna (Melica
nutans L.), Heuy#i-itep BosioxareHbkuii (Pilosella
officinarum F.Schult. & Sch.Bip.), TOHKOHIT By3bKO-
muctuit (Poa angustifolia L.) (puc. 2a).
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Tabnuys 2. IluHamika ckJaaay i TakcamiiiHUX MOKA3HUKIB JepeBOCTAHY COCHHM 3BHYANHOI YIIPOIOBK
nepioxy 2001-2023 pp.

Table 2. The dynamics of composition and mensuration indicators of Pinus sylvestris stand
for the period 2001-2023

Pix Cxrnan Bixk, poku H,m D, cm boniter IloBHOTa
2001 10C3 1 - - - -
2011 7C3(11) 1bn 2C3(7)+13 10 5 6 I° 0,8
2023 9C3 1bn +Tup +/13+O0c 22 1,4 11,7+£0,36  13,6+1,01 I° 0,8

Puc. 2. Haarpynarose BkpuTTS (a), miapict gyba gepBonoro (b), mpodisik 1epHOBOTO 011i13051eH0Tr0 (60pOBOTO)
TPYHTY (C) B HACAKCHHSIX COCHU 3BUYaHOL

Fig. 2. Live ground cover (a), Quercus rubra advance growth (b), and soddy podzolized soils (pine forest)
profile (c) in Pinus sylvestris plantations

Spyc mimmicKy po3TanioBaHU HEPIBHOMIPHO, Y
HBOMY TpeZACTaBieHi cBumuHa Oina (Swida alba L.)
Opiz.) i ropoOuna 3Bu4aitHa (Sorbus aucuparia L.).
OkpeMHMH OCepeIKaMHi TAKOXK TPAIUIIETHCS ITIITKOM
JKATTE3MAaTHUHA TiapicT ayba depBoHoro (Quercus
rubra L.) Ta my0a 3BuvaitHoro (Quercus robur L.)
(puc. 2b).

JlocnipKkeHHsIME TPYHTOBOTO TTOKPHBY BCTaHOBIIE-
HO, IO COCHOBI KyJIBTypH C(HOpPMYyBaHCS Ha EPHO-
BOMY oOmia3ojeHoMy (00pOBOMY) IPyHTI Ha JaBHBO-
amoBianbHUX mickax (puc. 2c). ToBmmHa Tymyco-
BOTO TOPU30HTY TPYHTY CTA@HOBHTH 28 CM, MeXaHid-
HUI CKJIaJ — DIMHUCTO-mianui. OTKe, OIIHIOBAaHHS
I'PYHTOBOTO TIOKPHBY Ta HaJ[I'PyHTOBOTO BKPHUTTS II0-

Ka3ayo, 0 0O0CTEKEeHI COCHOBI KyIbTypH chopmyBa-
JUCh B yMOBax cBixkoro cyoopy (TIIY B,).

Huckycis (Discussion). 3aramom B Ykpaini Mom-
pUHa €BpOIEHChKAa € IHTPOAYLEHTOM 3a BHHSITKOM
il mpupogaux ocepenkis y Kapmarax. Brim meit Bua
BKE€ OUTBII HIX J[BAa CTOJITTA YCIHIINIHO KYITETHBYIOTH
y IITYYHUX HACaPKEHHSIX, HacaMIlepe ] 3aX1HOTO pe-
TIOHY KpaiHu, JO YMOB SIKOTO JIEPEBHUHN BHI I0Ope
amantyBaBcs (Debryniuk et al., 2022). ¥V micoBux
KyJIbTypax CXIAHOT 9YacTWHU YKpalHW MOAPHUHY €BPO-
MEHChKY BUKOPUCTOBYIOTh 3HaUHO MeH1e. [IpuiiHaTTs
PIIIEHHS 010 BIPOBAKEHHS y JIICOBE TOCIIOAAPCTBO
MTOPOAU-IHTPOAYIICHTA TTOTPeOy€e TMPOBEIACHHS ETalb-
HUX, 37e0ibIIoro 0araTopiuHUX HAyKOBHUX JIOCII-
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JUKeHb PI3HOTO CIPSIMyBaHHS, 30KpeMa: MOpPiBHSIIb-
HUM aHali3 KIIMaTHYHUX Ta E€KOJOTO-reorpadidHux
YMOB TIPUPOIHOTO 3POCTaHHS IHTPOAYKOBAHUX POC-
JUH 1 HOBHX MicCIb iX BHUMPOOYBaHHS; ICTOPUYHHIA,
GIOpPUCTHYHUN Ta TEHETUIHHWM aHalli3 POCIMHHOTO
MaTepiamy IS IHTPOMYKIlii; BUBUCHHS EKOJIOTIYHUX
1 (bi310JTOTIYHUX BIACTUBOCTEH POCIMH-IHTPOIAYIICHTIB
1 MIHIHMBOCTI 1XHBOI aHaTOMi4HOI W MOp(OIOTIYHOI
OynoBu. Biarak, SKIIO NPOAYKTUBHICTH IHTPOAYKO-
BaHOTO JiepeBa a00 HacaIKCHHS CTaHOBUTH 75% Bill-
HOCHO a0OpUTEHHOI TOIYJAMii, TO € TMiJCTaBU IMpPOo-
JIOBXKYBaTH jociikennas suay (Wright, 1976).

Ilig 4gac omiHIOBaHHS TEPCIIEKTUB BHPOITYBaHHS
MOJIPUHH €BPONEHCHKO] Ha OCHOBI MOPIBHSUTBHOTO aHa-
T3y 31CTaBISUTH CTaH Ta YMOBH (hOpMYBaHHS KYIBTYp
MOJIpUHH Ta a0OPUTEHHOTO JIEPEBHOTO BHUIY — COCHHU
3BHYAIHOT TAKOTO K BiKY, €KOJIOT19HI, O10JIOT19HI Ta JIi-
CIBHHYI BIIACTUBOCTI SKO1 BiATOBIMAIOTH TPUHITATIAM
TUTAaHTAIIfHOTO JTICOBUPOIYBaHHS Y JOCIHIKYBAHOMY
perioHi. AHami3 OTPUMaHUX PE3yJbTaTiB MOKa3aB, IO
BITPOJIOBK TEPIINX JBAAMIATH POKIB €HEprisl pocTy sK
JIEPEeBOCTaHIB COCHHU, TaK 1 MOJIPHHU B YMOBax JIiCO-
CTETIOBOI YacTUHU XapKIiBIIMHU € BHCOKOIO, Ta BiIIO-
Bigae I ximacy Oonitety (nuB. Tabm. 1, 2). Brim, mopsn
31 3HAYHOIO 1HTEHCUBHICTIO POCTY, CIIOCTEPEKEHO CyT-
Te€BUHU Bimmaz (BCUXaHHs) MOApWHH. Tak, Ha 3aKiaze-
Hilf IPOOHIH IO 3 CIMIECSATH OTHOTO JIepeBa JKUBUX
3IOPOBUX OCOOWH 3aJIMIINIIOCH JIMIIE COPOK, TOOTO
56%, pemta — 1€ CyXOCTiH, 31e0iapImoro crapuid. Bin-
MOBIHO 1HIEKC CaHITAPHOTO CTaHy 22-pidHMX Haca-
JKCHb MOJIPHHH CTAaHOBWB 3,4 Ofl., IO BiATIOBia€E Ka-
TEeropii «JIy’Ke ociIabneHi».

Ha BimMiHy Bim MOApPWHU, CTaH HACAKCHH COCHH
3BUYaifHO{ HabaraTo Kpammui, 3a CaHiTapHUM CTaHOM
BOHHM Hajexarh 10 Karteropii «3moposi» (Ic — 1,4),
cyxoctoro HeMmae (muB. Tabm. 1, 2). HesamomimpHuUit
CTaH JICOBHUX KYIBTYp MOJpPWHHU, WMOBIPHO, 3yMOB-
JIEHUHA HE JOCTAaTHHOI KUIBKICTIO JIICIBHMYUX HOIVISI-
IIiB, 30KpeMa HEBUYACHUM IIPOBEICHHSM PyOOK OTIIS-
nIy. BimnoBinHo 10 YMHHUX HOPMAaTHBIB, Y KyJIbTypax
MoapuHu 10 10-pigHOTO BiKY MOBHHHO OM OyTH Tpo-
BeZICHO OCBiTIIeHHS, a Yy 11-20 pokiB — MpoOUYNIEHHS
(ITpaBwna mominmeHHs ..., 2007). [Ipu mmpoMy iHTEH-
CUBHICTh PYOOK JUISI MOJPWHH, SIK IIBHIKOPOCITOi Ta
CBITJIONOOHOI MTOPOJH, Ma€ OyTH BHCOKOIO — CHIIBHO-
ro abo ayXe CHIIBHOTO PiBHS 3pipKyBaHHS. OTXe, Ha
HaIly TyMKy, Opak pyOOK A0Sy COPUYMHHUB 3HAY-
HUW TPUPOTHUI BiAIag MOAPWHHU, YHACITIIOK HYOTO
IMOBHOTA HacaJpKeHb 3HM3uiIachk 10 0,6. SIk HaACHIIOK,
PO3piKEHNH HAaMET 3yMOBHB TIOSIBY y CKJIaJli YHCTOTO
MOJIPMHOBOTO Haca/KeHHs poOiHii 3BU4aiiHOl Ta 3Had-
HE TIOMIMPEHHS TPaB’sIHUX BUJIB, IPOEKTUBHE BKPHT-
T sikuxX gocsrae 95-100%. Ilpu mpomy, HasIBHICTE PO-
0iHIT B yMOBax CBIXKOTO TPYIy € HEMIPHUITYCTUMHUM SIBH-
meM, ajpke TYT BOHA BHABISE HEaOMSIKY IIBHIKOPOC-
JCTh Ta CTPIMKO PO3MOBCIO/KYETHCS, 3aXOTUTIO0-
YU HOBI TEpUTOPil ¥ CTBOPIOIOYM BHICOKY KOHKYPEH-
11if0 aOOPUTEHHUM JIICOBUM ITOPOIaM, TOOTO TIPOSIBIISE
o3HaKW iHBaziHoCTI ([leOpuniok Ta iH., 2022).

3ayBaKIMO TaKOX, IO TOCHiKEeHI MOJAPUHOBI Ha-
CaJPKEHHS POCTYTh Y 3HAYHO Kpamux yMoBax (D,) HiX
COCHOBI (B;), TOOTO MOTEHIIIfHA €HePTid POCTy COCHO-
BUX HAacaJPKEHb B yMOBaX, B IKUX POCTE MOJIPHHA, TI0-
BUHHA OW OyTH IIIe BUITOIO.

Takum 9uHOM, pe3ynbpTaTaMH JOCIiHKEeHb IiATBEp-
JUKCHO BUCHOBKH 1HIIUX HAYKOBIIIB IIOMO TEpPEBaKaH-
HSl IHTEHCHBHOCTI POCTY 3a BHCOTOIO Ta JiaMETpOM
MOJIPYHH €BPOIEHCHKOI HaJl COCHOO 3BM4aiiHo0 (be-
nemst, Hebpuntox, 2017; Jlocws Ta in., 2018). BomHo-
Yyac 3pOOUTH OAHO3HAYHI BUCHOBKHU IIIOJI0 TIEPCTIICKTH-
BH BIIPOBA/IPKEHHSI MOJPHHU €BPOIECHCHKOI, K IUJIAH-
TalifHOI KYJNBTYPH, Y JIICOTOCIIONAPCHKI MiAMPUEM-
ctBa Cximnoro Jlicocrerry Ykpainu uepe3 3HauHUi 11
Bianana (HailiMOBIpHIIIE — yHACITiOK HECBOEYACHOTO
MIPOBE/ICHHST PYOOK JOIVISAY), HE BUIAETHCS MOMKIIH-
BHUM, TOMY JTOCITIPKEHHST HEOOX1HO MPOTOBKHUTH.

Bucnoku (Conclusions). [pyHTOBHIl TOKPUB Y
KyJIFTYpax MOJPHUHHU €BPONEHCHKOI MpeACTaBICHUI
YOPHO3EMOM BWIIYTYBaHHUM JIETKOCYTJIMHUCTHUM Ha
JeconoAiOHUX CYTJIMHKAX, IO BIATIOBITA€ CBIXHUM TpPy-
nosum ymoBaMm (TJIY D,), a y KynbsTypax COCHHU 3BH-
gaifHOI — NEepHOBHMHM OTiA30JICHUMH TIIMHUCTO-TTIIIA-
HUMH TPYHTaMH Ha JaBHBOAIIOBIAJTBHUX IIiCKaxX, Ha
AKUX copMyBanuch cBixki cyooposi ymosu (TJIY B)).

MOHOKYIBTYPH MOAPWHHU Ta COCHH 3 BIKOM Iepe-
TBOPIOIOTHCSA y MillIaHI HacapKeHHS. Y MOJIPHHOBO-
My HacaJDKeHHI 3’ sBIA€ThCS poOiHis 3BuuaitHa (10%
y 10-piuHOMY BIIli), Y COCHOBOMY — Taka > dYacT-
Ka Oepe3n TOBHCIOI W TOOIWHOKO — Jy0 YEepBOHMIA,
ny0 3BHMYaifHWH, ocuka. Bci gepeBHI BUAM BEPXHBO-
TO spycy, HE 3aJeKHO BiJ JICOPOCIMHHHUX yYMOB, Xa-
PaKTepU3yIOThCS BHCOKOIO €HEPTI€I0 POCTY: MOJIPHHA
Ta COCHa y 22-piuHOMY Billi pocTyTh 3a I Kitacom 60-
HiTeTy, Oepesa — 3a [, poOinis — 3a [¢ xmacom. IlosiBa
y CKJIaJi MOIPWUHOBOTO HAacapKeHHS POOiHIi 3BUYAM-
HOi B Oararwx 3a piBHEM TPO(HOCTI 1 3BOIOKEHHS
TIIY (D,) € HETIPUITYCTUMHM, OCKIJTBKH BOHA CTBOPIOE
BHCOKY KOHKYPCHIIIIO 3HAYHO IIHHIIAM abopHureH-
HUM JIICOBUM JICPEBHUM BHUJIaM.

HecBoeuacue npoBeneHHs pyOOK JOTVISTY CIPUYH-
HSIE CyTTEBE MPHUPOTHE 3PI/HKEHHS MOAPUHH Ta MOSIBY
3HAYHOI YacTKM CYXOCTOIO. 3a CaHITapHUM CTaHOM
HACa/DKCHHS MOJIPUHHU IMeHTH(IKYETBCS SK <«IyXKe
ocmabmene» (Ic — 3,4), B Toif wac sIK HacaKCHHS
COCHH 3BHYANHOI — «310poBe» (Ic — 1,4).

JocmipkeHHsT 1010 TIEPCTIEKTUB  BIIPOBAJIKEHHS
MOJIPYHHU €BPOTIEHCHKOI, SIK KYJIBTYpH TUIaHTAIliiHO-
TO THITY Y JIICOTOCTIOAAPChKi mianpueMcTBa CXiTHOTO
JlicocTeny Ykpainu, HEOOXiTHO TIPOTOBKHUTH.
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in the Eastern Forest-Steppe of Ukraine

S. Raspopina’, M. Didenko?

Larix decidua Mill. is of interest in meeting the
needs of industry in obtaining fast timber not only
in European countries, but it also has significant
prospects for cultivation in different natural zones
of Ukraine. The main objective of this paper was to
study the soil conditions and the state of forest crops
of European larch and assess the prospects for its use
in the plantation system of cultivation (the cultivation
stands with a short rotation age (41-60 years)) in the
Eastern Forest-Steppe of Ukraine. For this purpose,
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a comparative ecological approach was used. In par-
ticular, the condition and productivity of forest crops
of the introduced species — European larch — were
compared with crops of Pinus sylvestrys L. as an
aboriginal species, which is also one of the main spe-
cies that forms forests in Ukraine.

The objects of the study were crops of European
larch and Scots pine, created in 2002 in the tract “Za-
donetsky bir” of the State Enterprise “Zmiivske Fo-
restry” (now — State Specialized Forest Enterprise
“Forests of Ukraine”, Branch “Zmiivske Forestry”)
in the forest-steppe part of Kharkiv region. The initial
data for the analysis were obtained by field studies in
established temporary sample plots. In these sample
plots, forest mensuration indicators of larch and pine
stands, their health condition, and grass cover were
assessed.

The name of the soil was identified by laying soil
profiles and describing them according to the mor-
phological characteristics of the genetic horizons. The
type of forest site conditions (FSC) in the sample plots
was assessed based on the forest vegetation effect
of tree stands and the results of soil and grass cover
examination.

The results obtained indicate that monocultures of
European larch were created on leached light loamy
chornozem (black soils) on loess loam. The thick-
ness of the humus horizon (H) is 37 cm, and the layer
with significant humus content (H+Hp+PH) reaches
70 cm. The soil forms fresh fertile forest site condi-
tions (FSC D,). Monocultures of Scots pine were
created on soddy podzolized (pine forest) clayey-

sandy soils on ancient alluvial sands with the thick-
ness of the humus horizon 28 cm. These soils form
fresh fairly infertile site types (FSC B,), being typi-
cal habitats of pine in the region. It was found that
the composition of all studied plantations begins to
change four to five years after their establishment. In
larch plantations, Robinia pseudoacacia L. naturally
appears, and in pine cultures — Betula pendula Roth.,
which subsequently, along with the main species, form
the upper storey of plantations. Currently, the propor-
tion of Robinia and Betula in the stand composition is
10% each. It was found that 22-year-old stands of the
upper storey, regardless of the type of forest site con-
ditions, are characterized by high growth power: the
main species — larch and pine grow according to site
class I°, and 15-year-old associated species according
to site class 1*(Betula) and site class 1¢ (Robinia). Sig-
nificant natural mortality (drying-out) of larch was re-
corded, which probably occurred due to the untimely
conducting of forestry activities, in particular, tend-
ing treatments (cleaning), as a result of which the
stand corresponds to the category of “very weakened”
(Ic (index of health condition) — 3.4). The stand of
Scots pine does not have signs of deterioration and is
defined as “healthy” (Ic — 1.4).

The study of the prospects for using European
larch as a plantation-type crop in forestry enterprises
in the Eastern Forest-Steppe of Ukraine should be
continued.

Key words: Larix decidua Mill.; Pinus sylvest-
ris L.; comparative analysis; forest site conditions; site
class; index of health condition.
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Q®opmyBaHHA niciBHNYO-TaKcaUinHNX NoKa3HUKiIB Pseudotsuga menziesii
(Mirb.) Franco y wuTy4yHnx HacagKeHHAX 3axigHOro perioHy YKpaiHu

t0. M. le6punHiok’, C.1. Muknyw?, t0.C. Muknyw?

Hacaoowcennsa sa yuacmio Pseudotsuga menziesii (Mirb.) Franco docnioscysanu y piznux aicopociunnux ymoeax
3axionozco Jlicocmeny, saki npedcmasieni pizHow KintbKicmio OLIAHOK 3d PI3HOK YYACMIO Y CKIa0i 0epesocmany oe-
pesHozo eudy — & mexcax 6i0 5 0o 100%. Hatiwupuie 6 ymosax pe2iony npedcmasieni HACAONCeH s 3a YUaCmio nces-
domcyau 8 ymosax cgixcoeo epyoy (D,), de npodonumu nirowamu oxoniero 30 nacadrcens. Tomy pesyromamu 00Cui-
02iCeHb CMOCYIOMbCA Came YUX AicOPOCTUHHUX YMOB.

Busuenns 6ixo6oi 3miHu cepeoHix noKasHUKie sucomu, diamempa i 3anacy cmosoypogoi 0epesuHu y HacaoHceH-
HAX 3a pi3HOi yacmku y cknadi P. menziesii nokazano Haseuicmy 6i0 NOMIPHO20 00 0yHce MICHO20 38 'S3KY MIdNC 8IKOM
i 3ea0anumu maxcayivinumu noxkaswuxamu. Ceped nicocmanie 3a yuacmi P. menziesii natlbinvuum 3anacom cmogoypo-
601 OepesunU 8I03HAUAIOMbCS 0ePEBOCAHU 3a YUACMIO 0epegHo20 U0y V CKAA0I Ha PisHi 7-9 oouHuyb.

V sixosomy oianasoni 25-37 poxie picm ncegdomcyeu y ckiaoi MillaH020 HACAONCEHHS BIOZHAUAEMbCS NOPIBHAHO
HeBUCOKOI THMEHCUBHICIIO, | 3a HeBUCOKOI nouamkosoi yuacmi y ckaadi depesocmany cmarosums 10-20% 3a yacm-
K010 cmo6byposoi 0epesunu. 3i 30inbeHHAM iKY IHMEHCUBHICINb POCTTY 0ePe8HO20 BUOY 30ILIbUYEMbCA T 11020 Yach-
KA y CKIAOT HACAONCEHHS 3DOCMAE.

Bapiabenvuicms 3a diamempom P. menziesii y 00CHiOHNCEHUX HACAONCEHHAX 3A YACMKU 0EPEBHO20 BUOY 8 MEHCAX
10-100% nomimmuo euwa, Hixe 3a eucomor. Bipociono, cmyninb KOHKYpenyii mide nces0omeyeor ma iHuumu oepes-
HUMU UOAMU Y HACAONHCEHHT 3HAUHO NOMIMHIULE 8i000pAHCAEMbCA HA POCI 3a OlaMempOM, HINC 3a 8UCOMOIO.

Ticnoma 38’a3Ky Midc yuacmio nceg0omcy2u ma 3anacom 0epeeoCcmany 6 Meicax 00C1i0HCeH020 8iKkoo2o diana-
30HY € Oyxce sucoxor (> 0,91) ax 0na Hacadxcerv 8 Yinomy, max i O YACMKU 3anacy ncesoomcyeu 8 HUX 30Kpemd.
Yum nacadscenns cmapuie, mum 6invuia yuacmo P. menziesii 6 noomy, mum 6insuiuii 6niue 0epesHo2o euody Ha 3anac
depesocmany.
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Bcmanoeneni 3minu OCHOBHUX MAKCAYIUHUX NOKA3HUKI6 P. menziesii y wmyyHux HACAONCEHHSX V NOEOHAHHI
3 ONMUMIBAYIEI0 ICO20CNO0APCLKUX 3aX00168 0A0YMb 3MO2Y NPUUMAMU PAYIOHANbHI PIUEeHHs Md 6UHAYAmU npiopu-
memHi HanpsAMU 8€0eHHs 1iCO8020 20CNO0APCMEA Y HACAONCEHHAX NCEBOOMCY2U 8 YMOBAX CBIHCO20 2Py D).

Kniouogi cnosa: sucoma, diamemp,; 3anac oepesunu, 6UO08e YUCLO; MOOENIOBAHHS MAKCAYIHUX NOKAZHUKIB, MiC-

HOMA 38 "A3K).

Beryn (Introduction). Jlicoi exocucremu sik 6io-
JOTiUHI 00’€KTH — SIBUINE JWHAMIYHE, (OPMYIOTh-
Csl MiJ BIUTUBOM KOMIUIEKCY YWHHHUKIB 1 B TPHPO-
I 4acTo HE MPOCTO 3HANTH HAacapKeHHS, sIKe Masio O
ONTUMAJBHI TYCTOTY 1 CTPYKTYpY, BiJJ3Ha4ajoCh Mak-
CHUMaJIbHUM 3allacoM JEePEeBUHH Ta MPH [[bOMY YCIill-
HO BUKOHYBaJIO OM iHII KopHCHi ¢ynkuii. Jnst Bubo-
py HayKoBO 06rpyHTOBaHI/Ix PILICHB IIOJ0 ONTHMI3ALi]
JCIBHUYO-TAKCALIHHAX ITOKA3HUKIB JIEPECBOCTAHIB Ta
iXHBOI CTPYKTYpPH BUKOPHCTOBYFOTH MaTEMaTHUHI MO-
Jielti, siKi TAFoTh 3MOTY TpOaHajli3yBaTé Pi3Hi BapiaH-
TH Ta BUOpaTH HaWAOIIBHINI 3 HUX. TOMY BaKJIMBHM
3aBJJaHHSM IIiJI Yac BHUBYCHHS MPOJYKTUBHOCTI Haca-
JDKeHb IITYYHOTO TIOXO/DKEHHSI B CKCIUTyaTalliiiHUX
JicaXx € CTBOPEHHS TakKoi Mojeli, sika 0 BigoOpakama
BIiKOB1 0COOJIMBOCTI pOCTY JTOCIII/PKYBaHOTO JIEPEBHOTO
BUJTY, IMHAMIKY HOTO TaKcal[ifHUX MOKA3HUKIB ITiJ] 4ac
KyJBTHBYBAHHS y PI3HUX TUMAX JIICOPOCIUHHUX YMOB.

[Ipore Huskoro nocnignukis (Hall, & Bailey, 2001;
Hall, & Clutter, 2004; Kyuepenko Ta iH., 2012) Bin-
3HA4YeHO, 110 MiJ Yyac BUBYEHHS O10JIOTIYHUX 00’ €KTIB
polec MOJCIOBAHHS 3HAYHO YCKIaJHCHUH Y 3B’ SI3Ky
3 HEOOXI/IHICTIO BpaXOBYBaTH CKJAIHI B3a€MO3B’SI3KU
y IOCIIPKYBAaHUX 00’€KTax, SKi BUHUKAIOTh B TIPOIIe-
Ci MPHUPOAHOTO POCTY Ta BHACIIJOK aHTPOIOTCHHO-
ro BIUTUBY. HeoOXifHICTh BpaxoBYBaTH HEBU3HAYCHY
KUTBKICTh (DaKTOPIB CYTTEBO YCKIAHIOE IMPOIEC MO-
JICIIIOBaHHS, a YK€ 4acTO ¥ YHEMOXKITUBIIIOE ONPALIO-
BaHHS BCiX BapiaHTIB 1 BUOOPY ONTHMAIBHOTO 3 HHX.
Tomy BUOIp peambHO MOMKJIMBHX BapiaHTIB MOJEIO-
BaHHS MOTPIOHO 3/1IHCHIOBATH 3 ypaxyBaHHSAM Oiono-
il JOCIIPKYBAaHOTO SBUIIA Ta HE MPUUMATH JI0 yBaru
HepeabHi.

MaremaTiuHi MoOJeNli BUKOPUCTOBYIOTH Ul PO3-
poOJICHHST TIAXOMIB IO YMPaBJIiHHS JIICOBUMH €KO-
CHCTEMaMH, BOHH TIPOCTIIe BimoOpakaroTh peallb-
HUM 00’€KT MOJAETIOBaHHS, OCKIIBKHM BKJIIOYAIOTh HE
BCl H10TO BIACTHUBOCTI, a JIMIIIE BAKJIMBI IJISI MOJEIIIO-
BaHHS. MareMaTHyHi MOJIENi POCTY 1 IPOILYKTHBHOCTI
JICPEBOCTAHIB JAI0Th 3MOTy NPOAHANII3yBaTH Pi3HOMa-
HiTHI BapiaHTH PeXNMIB (1)0pMYBaHH$I Ta BUPOLILYBaH-
HS1 HACAJKEHb 1 BUSBUTH HAHONITUMAJBHIII 3 HUX.

[HTEeHCHBHE BelEHHS JICOBOIO rOCIOAApCTBA, Ha-
camriepe/] — TUIAHTAIIHOTO HampsAMy, rependadae He-
00XiTHICTh TIEPEXOTY 10 HAYKOBO OOTPYHTOBAHOI CHC-
TEMH LIeCPIMOBAHOTO (POPMYBAaHHS BUCOKOIPOAYK-
TUBHHX HACaPKEHb JOIILHOTO CKIAAy 1 CTPYKTYpH
Ha BU3HAYEHOMY BIKOBOMY MPOMiXKY (Dyumio, 2011;
Lypuxk, 2008, Myklush et al., 2024). V takomy Bunaji-
Ky HEOOXIJHO MaTH YiTKO BU3HAUCHI apaMeTpH 010
CKJIa/y, KIIBKOCTI JiepeB, X po3TallyBaHHS Ha JiISTH-
i Ta iHII JICIBHUYO-TAKCAI[IiHI TTOKa3HUKH JEPEBO-
CTaHIB Ha KO)KHOMY BIKOBOMY €Tarli iX BUPOIyBaHHS.
Taxuit minxig 3yMoBIIOE HEOOXiAHICTH PO3POOIECHHS

MojieJiell BUPOIIYBAaHHS BHUCOKOIPOAYKTUBHHX Haca-
JUKEHb 3 KOPOTKHM 000pOTOM pyOKH Ta Mporpamu ix-
HBOTO (POPMYBaHHS 3 ypaxyBaHHSM BIKY.

OmnparroBaHHsi MOJeNCH POCTY MIBUIKOPOCIUX Jie-
PEBHHUX BUJIIB Y HACa/DKEHHSX IUIAHTAIIMHOTO THITY
yCKJIalHEHe BiJICYTHICTIO HAasSBHHUX JEPEBOCTAHIB pi3-
HOTO BIKY, TYCTOTH 1 TEXHOJOTi{ iX CTBOpEHHS, sIKi
Oynu O 3aKJIajieHl y JCKIIbKOX THITax JIiCOpOCHI/IHHI/IX
YMOB 32 Pi3HOTO TO€JHAHHS JIEPEBHUX BHIIB Ta TyC-
TOTH 1X CTBOPEHHS 1 MOTJIM CJIyTYBaTH OCHOBOIO JJISI
PO3pOOJICHHST MPHUHIIMITIB BHOOpPY ONTHMAJIbHUX Ba-
pianTiB. Taki mocmigHi AaHi, 3i0paHi y peanbHUX Ha-
CQ/DKCHHSIX, MAIOTh BaKJIMBE 3HAYCHHS IJIsl IMi3HAH-
HSl 3aKOHOMIPHOCTEH pOCTY JIEpPEBOCTaHIB 3alIeKHO
BiJl THITY JIICOPOCITMHHUX YMOB, BiKY, TyCTOTH, CKJIay,
BUSIBJIICHHSI 3B’SI3Ky MK UMMM TOKa3HUKaMH Ta iH-
NIMMH TaKCAlIHHUMH XapaKTepUCTHKaMU. Sk BijoMo,
Ha OCHOBI aHalli3zy B3a€MO3B’S3KiB MK JIICIBHUYO-
TakcalliiHUMH [TOKa3HUKaMH JIEpEeBOCTaHIB Ha IifcTa-
Bi CepellHiX BUCOTH Ta JiaMeTpa, T'YCTOTH 1 BHJIOBOTO
YHUCIIa MOYKHA OTPUMATH iHIII MOKa3HUKHA PO3PAXyHKO-
BUM LUISIXOM. A Xapakrep TpaHcdopmanii 0CHOBHUX
TaKCalliliHUX MMOKA3HUKIB y JHUHAMII Ja€ 3MOTY MpO-
THO3YBAaTH iXHIO 3MiHY 3 BIKOM.

[IpuponHa ekocucTeMa € CKIaJHOIO 33 CBOEIO MPU-
POJIO0, TOMY Ha XapakKTep 3MiHM TaKCalllHHUX O3HAK
MOKe MaTH BIUTMB MHOKHHA (DAKTOPIB, SIKi HE TMIPOCTO
BUOKPEMHUTH MiJl Yac (QOpPMyBaHHSIM MaTeMaTH4HOL
MOJIeTi MPOTHO3Y POCTY JEPEBOCTAHIB 32 OKPEMHUMH
TaKCaIlifHUMHU TOKa3HUKaMH. KopoTkodacHi crocTte-
PEKEHHS Ta CIMi30[WYHI OLIHKA THX YH 1HIIUX SBUII
a00 o3HaK (ITOIIEHO3y € HEAOCTAaTHIMH, OCKIJIbKH
MOXKYTh HE OXOILTIOBaTH HEMHHYYi BiKOBi 3MiHH, IIO
BinOyBaloThess y (itoumeHosi. Taki crocTepekeHHS
MOBHUHHI OYTH JIOCTaTHHO TPUBAIMMH Ta OXOILTIOBA-
TH TIPOIECH, SIKi TIPOXOAATH y HACAHKEHHI BIIPOIOBK
nepiofy JiCOBUPOILYBAaHHS, IO BUMAarae TPHUBAJIOTO
Yacy CIIOCTEPEkKEHb, ane Moxe OyTH KOMIIEHCOBaHE
JIOCTaTHIM peTpe3eHTaTHBHUM MaTepialloM.

Ilig yac BHKOHAHHS JICIBHUYUX IOCIIKEHb I0-
cmigHl JaHi 3a3Buyail (OpMyIOTh BHOIPKOBHM Me-
TOZOM, & JUIS 3pYy4YHOCTI IX ONpANIOBaHHS TIPYIYIOTh
OIHOPIHI BUOIPKOBI CYKYIIHOCTI Ha OCHOBI THIIB JIiCO-
POCIIMHHHMX YMOB, THIIIB JIiCY, KJaciB OOHITETy TOIIO
([leopunrox, Kopomns, 2011). HacamkenHs 3a y4acTio
Pseudotsuga menziesii (Mirb.) Franco B ymoBax 3a-
xigHoro Jlicocteny YkpaiHu CTBOpPEHI SIK eKCIIepHMEH-
TaJbHI y PI3HUX JIICOPOCIMHHAX yMOBaX. BoHum xa-
PaKTepU3yIOThCS PI3HUMHU BIKOM, YacTKOIO JI€PEBHOTO
BUJIY Y CKJIaJli, PI3HUM XapaKTepPOM JIiCOTOCTIOIapChKO-
TO BIUIMBY Ta, Bi/ITOBITHO, Pi3HOO MPOAYKTHBHICTIO.

JlocmimkenHs TakcaliiHuX MOKa3HUKIB P. menziesii
3aJIeKHO BiJl YaCTKU JICPEBHOTO BHUIY y CKIIQJi Jiepe-
BOCTaHY B MeXaX KOHKPETHOTO THITY JIiCOPOCIMHHHX
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YMOB JJacTh 3MOT'Y BCTAHOBUTH OCOOIHMBOCTI 3MiHH Ce-
pemHiX BHUCOTH Ta JiaMeTpa, 3amacy cToBOypoBoOi Je-
PEBHHU 3JISKHO BiJl BIKy Ta YaCTKHU TICEBAOTCYTH, BU-
SBUTH MaKCHMallbHI 3amach CTOBOYpOBOI JEPEBHHHU
P. menziesii 3a pi3HOi y4acTi y CKJIaJli AepEBOCTaHY.

Mema pobomu mionsirae y MOJIEIIOBaHHI POCTY 3a
OCHOBHHMH JIICIBHUYO-TAKCAIIMHAMA TOKA3HUKAMHU
nceBaoTCyru Mensica y HaCaJUKCHHSX LITYYHOTO I10-
XO/DKEHHSI B YMOBAX CBIXKOTO Ipyay (D;) 3 ypaxyBaH-
HSIM YaCTKH JICPEBHOTO BHJLY y CKIIQJIi JICOCTaHY.

00’exktu Ta Meroguka (Objects and methods).
06’exm docnidoicerts — 0COOIMBOCTI POCTY ITYYHUX
Haca/DKeHb 3a yYacTIO TCEBAOTCYrH MeHsica pi3HHX
BIKOBHUX TPYII 32 Pi3HOI 1X YaCTKH y CKJIaJi B YMOBax
cBixoro rpyny 3axigHoro Jlicoctemny. [lpeomem docri-
Odicertb — 3MIHA OCHOBHHMX TakKCAIlIMHUX MOKA3HUKIB
HacaHKEeHb MCEBIOTCYTH 3 BIKOM Yy HaHMOIIMpPEHINX
YMOBax IXHbOTO BUPOIYBaHHS.

Hacamxennst ncegoTcyru MeH3ica JOCITiKyBa-
JM y Pi3HUX JIICOPOCIMHHUX yMoBax 3aximnoro Jlico-
CTemy, SIKi MPEJCTaBJICHI PI3HOK KIJIBKICTIO UISHOK
3a pI3HOI0 YYacTIO y CKJIaIi JEpEeBOCTaHY IHTPYIY-
KOBaHOTO JEPEBHOTO BUAY B Mexax Bim 5 mo 100%.
prnyBaHH;I JaHUX 3OIMCHEHO 3a CKJIAZoM y Meyax
TUMIB JicopociuHHUX yMOB C5; Cj; DZ, D;, sike €
pealbHIM  BiZIOOP@KEHHSIM TPYHTOBO-TiAPOIOTTIHIX
1 TPUPONHO-KIIMAaTHYHUX OCOOIMBOCTEH, XapakTe-
pU3y€e MOTEHIIHY MPOAYKTHUBHICTH JIEPEBOCTAHIB 3a
y4acTIO NCeBAOTCYTH MeHnsica.

[Mopsin 3 uuM, HalIIMpIIEe B yMOBaX PerioHy npen-
CTaBJICHI HACA/DKEHHS 32 YYacTIO TICEBIOTCYTH B YMO-
Bax CBIXOIO Ipyny, ¢ NPOOHHMH IUIOLIAMH OXOIIJIEHO
30 Hacamxens. Came TOMY pe3y/IbTaTH JOCITiKEHb CTO-
CYIOTBCSI JIMILE IbOTO TUILY JIlCOpOCJII/IHHI/IX yMOB (D).

OCHOBHI JIICIBHUYO-TaKcaliiiHI TOKa3HUKH Haca-
JDKEHb Ha MPOOHMX IUIOIIAX BCTAHOBIIOBAIN 3arajibHO
MPUAHATUMH Y JicOBiM Takcamii Mmetogamu (OcHOBU
micorocriogaptoBanus, 2022), 30KpemMa po3paxyHKO-
BUM IIUISIXOM 32 CKJIaJHO (opmyiioro ['ybepa oOumc-
JOBaM 00’€M JiepeB TICEBIOTCYTH, a CTape BUIOBE
YHUCIIO — 3 ypaxyBaHHIM B3a€MO3B’SI3KiB MK 00’ €eMOM
JiepeBa Ta foro BUCOTOI0 1 TUTOIIICHO TIepepi3y Ha BUCO-
Ti 1,3 ™ Ziepesa (f=V/gxh).

Y 3B’S13Ky 31 3HAYHOIO Bap1a6eJ'II>HICTI-0 JaCTKU
P. menziesii B cknajii HacaJKeHsb, X MOALICHO HA YOTUPU
TPYIH 3aJIeKHO BiJ Yy4acTi AOCIHIKYBAHOTO JIEPEBHOTO
By y ckmami (10-20%; 30-40%; 50-70%; 80-100%).
KinbKicTh JOCHIKEHUX HACA/PKCHb 3a IIMMHU IpyHaMu
CTaHOBWJIA, BIMNOBINHO, 12, 5, 4 Ta 9 mTyK. binemricts
JOCTIKEHUX 00 €KTIB XapaKTepPHU3YIOTbCS YACTKOIO
P. menziesii y cknaji mTyuyHux Haca/pkeHb 10 40%.

Jlyist MOJIeITIOBaHHS POCTY 32 BUCOTOIO, JIaMETPOM,
3amacoM CTOBOYpOBOiI ACPEBHHHU Ta BUIIOBHM YHCIOM
JISPEBOCTAHIB 3a y4acTio P. menziesii 6yJ10 Bnnp06y-
BaHO YOTUPH HAWOUTBITI pOSHOBC}OII)KeHl (byHKun — Ji-
Hii{Hy, JOrapuQMIiuHy, MOTIHOMIHANGHY i CTETICHEBY.
OxpiM Ha3BaHMX, TAKOK BUKOPUCTAHO iHII (QYHKLIT i3
makery «Statistica», BUIPOOyBaHUX 3aXiIHOEBPOIICH-
cekumu BueHUMH (Pretsch, 1992; Gadow, 1987, 2001;
Pretzsch, 2001; Gadow, Hui, 1999, 2014). fIx onrtu-
MaJbHy, O0yJI0 BUOpaHo (PyHKIIIFO 3 HAWOIBIIIO0 BEITH-

YMHOIO JTOCTOBIpHOCTI ampokcuMarii (R?), ska amex-
BaTHO OITMCY€ 3aKOHOMIPHOCTI 3MiHM BHCOTH, Jia-
MeTpa, 3aracy 1 BUJOBOTO uncia P menziesi y Mexax
JOCITIPKYBAaHOTO BIKOBOTO Jiara3oHy.

Pesyabratn (Results). 3MiHy OCHOBHUX TaKcaIlini-
HHUX ITOKAa3HMKIB 3 BIKOM BCT@HOBJIIOBAJIHM WIISIXOM iX
MOJICIIFOBAHHS B MEXaX BUILICHHX IPYNl HACAIKCHb
npoOHUX IUIOL], L0 AACTb 3MOTY BHPILIUTH HHU3KY
3aga4 (OpPMYBaHHS HACaHKCHb MIISIXOM CTBOPCHHS
JICOBUX KYJBTYP, B T.4. 1 BEJICHHS TUIAHTAIlIHHOTO roc-
nozxapcta. [oka3HUKH pOCTy IepeBOCTaHIB 3aJI€KHO
BiJl iXHBOTO CKJIQAy Ta CTPYKTYpU MOXKEe OyTH BHKO-
pUCTaHO JUIsl TUTAHYBaHHS JIOMIJIBHUX JIICOTOCTIONAp-
CBKHX 3aXOIB.

Binznaunmo, mo vactka P. menziesii B ckiaji ne-
PEBOCTaHy 31 30UTBIICHHSM BIKy 3pOCTa€, 0COOIMBO
micnis 40 POKiB, KOTH BiAOYBa€THCS lHTeHCI/I(I)lKaLIIH ii
pOCTy 3a BUCOTOIO Ta AlaMeTpoM. Y 1eH mepios yact-
Ka P. menziesii y CKlajii HacaJpkeHb MOXKe 301IbITyBa-
tucs 3 10-20 go 30-40%.

3a marepiasiaMu MPOOHUX TUIOI BIKOBHIA Jiara3oH
HAca/DKCHb 3a 4dacTku P. menziesii y ckiami 10-20%
oOMexyeTbes 25-37 pokamu. [lo Biky 25 pokiB ene-
MEHT JIiCy — TCEeBJOTCYra XapaKTepU3YEThCS Cepel-
HBOIO BHCOTOIO Maike 15 M. 3MiHy BHCOTH JOCII-
JDKYBaHOTO JIEPEBHOTO BHUIYy B MEXaX BCTAHOBJICHOIO
BIKOBOTO Jlialla30Hy II0Ka3aHO Ha puc. 1, 3 SKOro
BUJIHO, IO PICT TICEBIOTCYTHU TICHA 25 POKiB BHACII-
JIOK HEBEJHKO] ii 9acTKu y CKIaji JIepEeBOCTaHy MOXe
BIJI3HAYATHCh MOPIBHAHO HEBHCOKOIO IHTCHCHBHICTIO.
VY 1poMy BIKOBOMY Jiama3oHi P. menziesii JOCsTaE 1e-
peBaxkHo [-I* kiaciB OoHitery. Bummii kmac GoHiTe-
Ty nepesHoro Buay (I°) BiA3HAYEHO JHIE B OKPEMHX
HACaKCHHSIX.

25 +
y = 3,3663x04383
N ADNPPY P
20 ] R?=0,1345 *
s 15 ‘ A
g . * .
S 10 -
: -
m ]
5
0+ —_— —_— —_—
20 25 30 35 40

Bik, pokis

Puc. 1. 3mina Bucotu P. menziesii y ITYyIHAX JTICOBUX
Haca/DKeHHAX (ygacTs y ckmazi 10-20%)

Fig. 1. The change in height of P. menziesii in artificial
forest plantations (the share in stand composition is10-20%)

Bucora niceBroTcyru y TOCTiKyBaHUX HacaKeH-
HSX BIJI3HAYAETHCS 3HAYHOKO BapiaOeNbHICTIO, IO
3B’S13aHO 3 MIATHIIOM JiICOPOCIHMHHUX YMOB, 31 CTPYK-
TYPOIO Ta CKJIaJIOM HAacaJKeHHS (SAPYCHICTb, CIiBBiJI-
HOIICHHS CBITJIONIOOHHX 1 TIHBOBUTPHUBAINX, HIBUIKO-
Ta MOBUILHOPOCINX JEPEBHUX BHUIIB), BAKOPUCTAHOIO
CXEMOIO 3MIlIyBaHHs, TYCTOTOI0 CAMOT0 JE€PEBOCTaHYy
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Ha pI3HUX eTanax BUPOIYBaHHS, CTYIIEHEM KOHKY-
PEHIIIT MK JIEPEeBHUMHU BUJIAMH.,

3HaueHHs KoedilmieHTa aeTepMiHalii migTBEepIKye
HasSBHICTh TOMIpHOI TicHOTH 3B’s3Ky (r = 0,36) Mix
BIKOM 1 BHCOTOI0 P. menziesii B M&Xax JOCIIHKyBaHO-
r'O BIKOBOTO JIialla30Hy.

HepeBocTanu 3a 3HauHOI yacTku P. menziesii (80-

BapiaOeNBbHICT TMOSCHIOETHCS TUMH K MPHYWHAMH, 10
1 BapiaOelapHICTL 32 BHCOTOIO. 3HAYCHHS KOeQiIlieH-
Ta JeTepMiHaIlii TaKoK HEBHUCOKE, OJIHAK BOHO BCE XK
CBITUUTH PO iCHYBaHHS TIOMIPHOTO 3B’SI3KY MIiX
niametpom P menziesii Ta ii Bikom (r = 0,40) 3a 10-

100%) mocmiKeHO BIPOIOBXK JOBOJI 3HAYHOTO BiKO- 45
Boro miama3zony — 25-103 pokiB (puc. 2). Y LbOMY BH- 40 v = 21.035In(x) - 55.824 %
MajJKy TCEBJAOTCYra YTBOPIOE MPAKTUYHO YHUCTI Haca- R> = 0.8708
JOKCHHS, XapaKTePHOK PHUCOI0 SKHX € (DOpMyBaHHS 35
JIEPEBOCTAHIB PI3HUX KIJIACIiB OOHITETY: JepeBOCTaHH 30 N /
BikoM 21-40 p. XapakTepHu3ylOThCS KIacoM OOHITETY i v
B Mekax I*-1°, B 45-50 p. — 14, B 60-70 p. — I*-I¢ knaca- g 25 »
MU Oonitery. Yncre 105-piuHe HacampKEeHHS MCEBIOT- E 20 R/
CyTH XapaKTEepPHU3YEThCsI BUCOKUM [° kitacom OOHITeTy.
3HafleHHsI KoedirienTa geTepMiHauiT MiATBEPIKYE Ha- 15 A
SIBHICTb J1y’K€ BHCOKOI TICHOTH 3B’s13Ky (r = 0,97) mMix 10
BHUCOTOXO P. menziesii Ta 11 BikoM. 5
0
45 0 20 40 60 80 100 120
40 y =2[1,314In(x) - 56.975 ® Bik, pokiB
; R>=10,9363
5 . Lo .
/ Puc. 3. 3mina Bucotu P. menziesii y ITyYHUX JTICOBUX
= 30 & ° HacaJK 1 10-100%
= * JOKEHHSIX (Y4acTh y CKJIAII 0)
g 25 Fig. 3. The change in height of P. menziesii in
E 20 ® artificial forest plantations
15 Z (the share in stand composition is 10-100%)
« v
10 &
5 30 4
0 55 ] y = 0,3637x + 6,0803
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Bik, pokis © 20 1 * o
g ] * .
5 ] *
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Puc. 2. 3mina Bucotu P. menziesii y IITy4YHUX JIICOBUX = ] 4 * .
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Fig. 2. The change in height of P. menziesii in 51
artificial forest plantations ]
(the share in stand composition is 80-100%) 0 +——————— T
) 20 25 30 35 40
Taxy x BHCOKY TiCHOTY 3B’s13Ky (r = 0,93) crocre- Bik, pokis

PEXKEHO MiK BUCOTOIO Ta BIKOM TICEBIIOTCYTH 3a Pi3HOL
il yuacri y cknami HacamkeHHs (10-100%) BrpomoBxk
YCBhOTO JIOCIII/PKYBAHOTO BIKOBOTO Jiiana3ony (puc. 3).
VY BikoBoMy npomikKy 40-60 poxiB P. menziesii 3a BU-
COTOIO POCTE HAHOUIBIN IHTEHCHUBHO.

Koedimient Bapiarii 3a BHCOTOIO TICEBIOTCYTHU B
yMoBax D, y BCiX BIKOBHX Ipynax Iy)Ke BUCOKHH (25-
40%), 1o 3yMOBJICHO, HACAMIIEPE/I, ITMPOKUM BiKOBUM
JIara3oHoM JIOCIIDKEHUX HACa/KEeHb, PI3HOK 1HTEH-
CUBHICTIO POCTY TIOPOJIH Yy Pi3HI BiKOBi mepioan Ta roc-
MOIAPCHKUM BTPYYaHHSM Y TIPUPOJIHI TPOIIECH POCTY.

[lomiOHI TeHeHIii, 3ae)KHO BiJ] YaCTKA y CKJa-
I AepeBOCTaHy, CIIOCTEPEKEHO 1 B POCTi MCEBIOTCY-
ru 3a aiameTpoM. Tak, 3a yactku P. menziesii B Mexax
10-20% y ckmaji AepeBOCTaHy CIIOCTEPESIKEHO 3HAYHY
BapiabeNbHICTh AEPEBHOTO BUAY 3a AiaMeTpoM (puc. 4).
Sx 1 y BUMAAKY 3 BHUCOTOIO (mWB. puc. 1), oTpuMaHi
JIaHI CTOCYIOTBCS BY3bKOTO BIKOBOTO Jliaria3oHy, a IXHs

Puc. 4. 3mina niamerpa P. menziesii y ITy4YHNX JTICOBUX
HacapKeHHsX (y4dacTts y ckiani 10-20%)

Fig. 4. The change in diameter of P. menziesii in artificial
forest plantations (the share in stand composition is 10-20%)

BapiabenpHicTh 3a miamMeTpoM y BCIX JTOCIHIKe-
HUX HACaJDKCHHSX IMCEBOTCYT'M 3HA4YHO BHUINA, HIXK 32
BrucoToro (puc. 5). TicHOTY 3B’SI3Ky MiX JiaMeTpoM
i BikoM P. menziesii 3a pi3HOI YaCTKU JICPEBHOTO BUIY
y CKJIaJi BIIPOJOBXK JOCIIKYBAHOTO BIKOBOTO Jiarma-
30HY BHU3Ha4YCHO sK BUCOKY (r = 0,75). ToOTo, gyacTka
TICEBJIOTCYTH y CKJIaJli IePeBOCTaHy, TyCTOTa CaMOro
JIEPEBOCTaHY, XapakTep PO3TallyBaHHS AEPEB y JiCO-
CTaHl TOLIO BU3HAYAIOTh CTYIiHb KOHKYPEHIIi MiX
JICPEBHUMHU BUJIAMH, 10 3HAYHO TOMITHiIIe BinoOpa-
JKAEThCA HA IHTEHCHUBHOCTI pocty P. menziesii 3a mia-
METPOM, HiXK 32 BUCOTOIO.
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Puc. 5. 3mina niamerpa P. menziesii y IITy4HUX JTICOBUX
Haca DKeHHsX (ydacTh y ckiazi 10-100%)

Fig. 5. The change in diameter of P. menziesii in
artificial forest plantations
(the share in stand composition is 10-100%)

BigHOCHO TMOBIMBHUI PICT MCEBIOTCYTH y MOJO-
HsKaX, A€ i ydactb He mepesuurye 10-20%, ciabo
BIUTMBA€ Ha 3MiHY 3arajJlbHOTO 3amacy CTOBOYpPOBOI
JISPEBUHU y HacajpkeHH1 (puc. 6). 3ajiexHO Bijg i1H-
TEHCHBHOCTI BIUIMBY a0iOTHYHUX Ta aHTPOIOTEHHHX
YMHHUKIB, 3arac JI€PEeBUHM ICEBIOTCYTH 3MIHIOETH-
cs1 B Mexkax 10-40 v*1a’l. TIpu 11s0My TICHOTY 3B’ SI3KY
MDK 3alacoM JISpEeBUHH Ta BIKOM IICEBIOTCYTH 3a ii
yuacTi y cknazai Ha piBHi 10-20% MoKHa BHU3HAYUTH
sk nomipay (0,44). [lns HacamkeHHS B LiJOMY Il
nmokasHuk € aemro BummM (0,50).

AHami3z 3MiHM 3amacy CTOBOYpOBOi JepeBUHH
P. menziesii BIpOIOBX BCHOTO JTOCIIHKEHOTO BIKOBOTO
Jliarma3oHy 3a 4YacTKH XBOWHOTO BUAY Y CKJIaJli Ha PiBHI
10-100% miaTBepmxye GhopMyBaHHS BHCOKHX 3araciB
JIepeBUHH (puc. 7). SIxuio BIIUB TCEBIOTCYTH Y MOIIO-
nomy Bii (zo 40 p.) Ta 3a y‘{aCTl Ha plBHl 10-20% Ha
3arajJbHUH 3amac IepPeBUHH y JICOCTaHI HE BUCOKHUH, TO

el BIUTMB CYTTEBO 3pOCTa€, MOYMHAOYH 3 45-50-piu-
Horo Biky. OkpeMi HacapkeHHs P. menziesii 60-70-piu-
HOTO BiKY, JIe y4acTh AepeBHoro Buay csrae 80-100%,
HArpoMapKyoTh 650-850 M*-ra! cToBOYpOBOI EepeBH-
uu. Hacamxenns 105-pignoro Biky (ckman 1011m) Big-
SHA4a€TbCsl SHAMHUM 3aMacOM JEPEBHHU — 0IM3bKO
1500 m*ra’’. [Ipu iboMy TiCHOTa 3B’SI3KY MiXkK 3amacomMm
cTOBOYpPOBOT JIEpEeBUHHU Ta BIKOM 32 YaCTKU P. menziesii
80-100% € myxe Bucokoro (> 0,91) sk ms nepeBocra-
HIB y IIOMY, TaK 1 Al YaCTKH 3amacy ICEBAOTCYTH
B HHUX 30KpeMa. UuM HacamKeHHs cTapiie, THM Oiib-
ma y4acTtb P. menziesii B HbOMY, THM OUTBIIAN BIUIUB
JIEpPEBHOTO BUY Ha 3arac JIepeBOCTaHy.
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Puc. 6. 3miHa 3anacy cToBOYpOBOi IepeBUHU
P. menziesii (1) i nepeBocTany 3arajiom (2) 3a y4acTi
XBOMHOTO By B ckJa/ii Ha piBHI 10-20%

Fig. 6. Change in the stock of stemwood of P. menziesii (1)
and of the stand as a whole (2) with the inclusion of
a coniferous species at a composition share of 10-20%
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Puc. 7. 3mina 3anacy ctoBOypoBoi nepeBuHU P. menziesii (1) 1 ;epeBocTaHy 3araioMm (2) 3a y4acTi XBOWHOTO
BUIY B ckiazi Ha piBHi 80-100%

Fig. 7. Change in the stock of stemwood of P. menziesii (1) and of the stand as a whole (2) with the inclusion
of a coniferous species at a composition share of 80-100%
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3aramoM BUBYCHHS 3MiHU 3armacy CcTOBOYpOBOI JIe-
PEBUHM TICEBIOTCYTH B yMOBaX CBIKOTO TPyHy BKa-
3y€ Ha 3HAaYHY Bapia0OenpHICTh 11i€l 03HAKH, MOMIOHO
JI0 TIOKa3HUKIB CepelHbOi BUCOTH Ta CepesHbOro nia-
MeTpa. [IpyuuHM LBOTO SBUILNA MOJSATAIOTH Y PI3HIH
yuacti P. menziesii B CKJIaJi, INAPOKUM BIKOBUM Jia-
Ma30HOM JIOCII/K€Hb, PI3HOI0 TYCTOTOIO JEPEBHOTIO
BHJY, 30KpeMa Y YUCTHX HACA/DKEHHSIX Ta TOCIomap-
CHKHM BILTUBOM.

AmHanizyroun BUPIBHSHI 3HAYEHHs 3amacy CTOB-
OypoBOi JIepeBUHM 33 NPUUHATUMH IPyNaMH YacTK{
P. menziesii B ckJ1ajii iepeBOCTaHy, HAHOLIBIINI 3amac
MPUTAMAaHHUH JIepeBOCTaHAM 3 MaKCHMAJIBHOK ydac-
TIO TICEBJIOTCYTH.

[lopsin 3 BUCOTOIO, TiaMETpOM Ta 3amacoMm Jie-
peBUHH, OYJIO NOCHIHPKEHO 3MiHY BHJIOBOTO YHCIA
P. menziesii 3anexxHo Bij BucOTH 11 jepeB (puc. 8).
Hatimenmy 30ixwucricts croBOypa (0,57-0,64) cro-
crepekeHo y aepeB BikoMm 10-15 pokis, memto O6inb-
my — y 16-22-piuaux ex3emiurapiB. [lomitHe 3HH-
YKCHHSI BUJIOBOTO YHCIIa 3a(iKCOBaHO y JIepeB, MOYH-
Hatoud 3 30-piuHOro BiKY, XO4a e MOKa3HUK TAaKOX
BiJI3HAYAETHCSI 3HAYHOK BapiaOEebHICTIO, 1 B OCHOB-
HOMY 3aJISKUTh BiJl ydacti P. menziesii B CKIaai Ta
TYCTOTH CTOSIHHS JepeB y nepeBoctaHi. KoedimieHT
JleTepMiHallil BKazye Ha HasSBHICTh 3B’SI3Ky BHCOKOL
TicHOTH (r = 0,76) Mi’)k BUIOBUM YHCJIOM Ta BHCOTOIO
TICEBIOTCYTH.

3a pe3ynbpraTaMy JOCHIJDKEHb CKIAJCHO ITiJI-
CYMKOBY TaOJMIFO 3MIHM TaKCaI[iiHUX TOKa3HUKIB
P. menziesii 3amexHO BiJ BIKY 1 9aCTKH y CKJIadi Je-

peBoctany (Tabm.). Omxe, 31 30UTBIICHHSIM YacTKH
TICEBAOTCYTH Y CKJaJli JICOCTaHy Ta HOTo BiKy Tak-
caliifHi TOKa3HUKU JEPEBHOTO BHIY 3POCTAIOTh, 0CO-
O0mmBo iHTeHCHBHO — micnst 40-piuHoro Biky. Hasitb
npu pocsirHenHi 100-piunoro Biky P. menziesii 30epi-
ra€e BUCOKY IHTEHCHUBHICTh POCTY 3a BUCOTOIO.
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Puc. 8. 3mina BugoBOrO uKcna P. menziesii y INTy4YHUX
JICOBHMX HACa/PKEHHSIX 3aJIE)KHO Bijl BUCOTH JIEPEB

Fig. 8. The change in form factor of P. menziesii in
artificial forest plantations depending on tree height

Tabnuys. 3mina TakcauiliHuX NOKA3HUKIB P. menziesii 3a1e:kH0 Bil BiKy i yacTku
JlepeBHOT0 BU/Y Y CKJIAJi 1epeBocTany B ymoBax D, 3axignoro Jlicocremy

Table. Changes in the mensuration indices of P. menziesii depending on the age and the share
of the tree species in the stand composition in the D, conditions of the Western Forest-Steppe

‘—IaCTKa. K1J1’LK19TL glocmflmyBaHHH Po3max 3a: Bizose Kac
y ckimami, o0O0’€KTiB, BIKOBHUH Jiama3oH, wHeo Somitery
% IIT. pOKiB BUCOTOIO, M JiaMeTpOM, CM  3amacom, m>-Ta’!
10-20 12 25-37 11,9 + 20,2 11,6 24,5 10 + 40 0,585-0,513 I-1°
30-40 5 25-38 10,8 ~ 24,4 10,2 + 34,9 32+92 0,589-0,495 I-I¢
50-70 4 23-39 10,8 +~ 23,8 12,9 +~ 34,6 45 + 194 0,589-0,498 I-I¢
80-100 9 33-105 13,6 + 39,8 15,9 + 56,6 100 = 1490 0,560-0,443 I-I¢

Po3max 3HaueHs P. menziesii 32 BUCOTOIO y Haca-
JUKEHHSIX 25-39-pidHOTO BiKy € noBoji nmofioHuM. [1pu
I[LOMY YacTKa JIEPEBHOTO BUJY y CKJIaJl JEpPEBOCTaHY
nocuth pizHa — Big 10-20 mo 50-70%. YV HacapKeHHIX
crapmoro Biky (dactka mceBmoTcyru 80-100%) pos-
Max 3a BHCOTOIO € MTOMITHO OUThIINM. 3HAaUHUN pO3Max
3HAYCHb 32 BHUCOTOIO BKA3y€ Ha BiJICYTHICTH 3aCTOCY-
BaHHS MPAKTHKH PYOOK JIOTVISITy HU30BUM METOJIOM.

3a nmiameTpoMm y P menziesii CIOCTEPEKEHO I
OUTBIIMIA PO3Max 3HAUCHb.

3amac cToBOYpOBOT JAEPEBUHH 3aJICKUTh BiJl 4acT-
KW TICEBIOTCYTH y CKJIafl JepeBOocTaHy. AJie HaBiTh
Yy MeXax KOHKPETHOTO BIKOBOTO [ialma3oHy 3a KOH-
KpeTHOI yacTku P. menziesii y cknaji, 3amac ii CTOB-
OypoBOi IEPEBUHHU Bi/I3HAYAETHCS 3HAYHUM PO3MAXOM,
0 MiATBEPKYE CYTTEBUHN BIUIMB JIICOTOCIIONAPCHKIX
3axO0JliB Ha POCTOBI MPOLIECH, IO BiOYBAOTHCA Y Jie-
PEBOCTaHI.

JIOCTOBIpHOTO 3B’SI3Ky MDK BHIOBHM YHCIIOM
P. menziesii Ta 11 4acTKOI0 y CKJIaJli HE BCTAHOBJICHO.

124

10. M. Lebpuniok, C. 1. Mukayw, 10. C. Muknyw. OopmyBaHHA niciBHMYO-TaKkcaLiitHnX nokasHukis Pseudotsuga menziesii (Mirb.) Franco...



Proceedings of the Forestry Academy of Sciences of Ukraine, 2024, vol. 27

Huckycisi (Discussion). B yMoBax iHTEHCHBHOTO
BEJICHHS JIICOBOTO TOCIOAAPCTBA IIPOIEC IITYYHOTO
JCOBUPOIIYBaHHS HE MOXKE OOMEKyBaTHCS JUIIe 300-
pPOM Ta y3arajJbHEHHSIM EKCIIEPUMEHTAJIbHUX JaHHX,
JIOCBIJIOM TPAKTUYHOT JiSUIbHOCTI Ta BUBUCHHSIM CTiii-
KOCTI 1 TIPOJYKTUBHOCTI aHTPOIOTEHHHUX EKOCHCTEM.
Ilix wac mocmimKkeHHsI GiTOMEHO3Y TIepeBary MoTpioHO
HaJaBaTH KIUJIBKICHUM METOJaM BHBYEHHS, OCKUIBKH
OKOMIPHHUX OIIIHOK, CIIOBECHUX OITHCIB BIIACTHBOCTEH
Ta 0COONMBOCTEH (ITOLECHO3Y, SIKI IIUPOKO BUKOPHC-
TOBYIOTh Y OOTaHIYHMX JTOCIIJPKCHHSX, JJIs BUPILICH-
HSl TIPOOJIEMH YCIIIIHOTO (YHKI[IOHYBaHHS KYJIBTYp-
¢iToreHO31B HemocTaTHLO. Ha 0CHOBI HayKOBOTO y3a-
TaJIbHEHHS BUIIE HAa3BaHUX CKJIAJAOBUX TOTPiOHE MO-
JISTFOBAaHHS TIPUPOIHUX TPOIECIB POCTY 1 PO3BUTKY
HacaHKEHb.

BusiBuBIIN pO3MipHI TIOKa3HUKH JEPEB Y KOHKPET-
HUX THIAX JIICOPOCIMHHUX YMOB, KOHKPETHOMY BiIli
Ta B HACQ/DKCHHSX TEBHOTO CKJIAJTy, MOYKHA 3MOJICITIO-
BaTH TaKHH «if€alIbHUID JIEpEeBOCTaH, MPSMYBATH JI0
SIKOTO HEOOXiJTHO B MPOIIECi BUPOITYBaHHI HaCaJKEHb,
HacaMmIiepesl — IUIaHTaliiHUX 3 KOPOTKHM 00OPOTOM
pyOKH.

[Tix wac 3akiagaHHsT €KCIIEPUMEHTY B POCIMHHUX
YIPYIYBaHHSAX MPAaKTHYHO CKJIAJIHO BUTPUMATH OCHO-
BHUH TNPHUHINI JIAOOPATOPHOTO JIOCIITy — 30epertu
KOHCTaHTHICTh YCiX YAHHUKIB 32 BUHSATKOM TOTO, 3Ha-
YEHHS SIKOTO AOCHIDKYETHCS, 1 3 II€I0 METOI0 3MiHIO-
€TBCSl B MEBHUX MeXaX. Y MPUPOJHHUX YMOBaxX y BH-
NajKy BUWICHEHHS JJS BHBYCHHS TOTO YH IHIIOTO
MOKa3HUKa POCTY POCIWHH, TOPSI 3 pi3HOBapiaHT-
HICTIO JIOCII/KYBaHOTO TIOKAa3HHWKA B MEBHUX Mexkax
(xo4a i 3HAYHO MEHIIIE) BaPiFOIOTh W 1HIII MTOKA3HUKH,
(hopmu B3aemMoziii Ta yMOBH CEPEAOBHUILA HA PI3HUX Ii-
JSHKax. Y 3B’S3Ky 3 UM, He0OXiJHa MOCTaHOBKA J0-
JIATKOBUX JIOCJI/KEHB 1 IIMPOKE 3aCTOCYBAHHS METO-
JIiB CTATUCTUYIHOTO aHAJII3y PEe3yIbTATIB HOCTiTY.

YV mammx nomnepemHix poodorax ([lebpunrok, Ko-
ponb, 2011) 3a pesynapraTamu nociimpkeHb 44 Ha-
camxenb Picea abies (L.) Karst. y Bini 15-88 pokis
TakoX OyJlo BiZj3HAYEHO BUCOKY BapiaOelbHICTh Tak-
CalllfHUX TOKa3HHWKIB JIEPEBHOTO BHJY 3a BIKOBUMH
rpynamu B ymoBax D, 3aximnoro Jlicoctermy. OcHo-
BHAa MPHYMHA — IHTEHCHBHA TOCIOAApChKA IIisTb-
HicTh. [lomiOHI BUCHOBKHM Oymm 3poONeHi JOCIiaHU-
KaMH COCHOBO-OykoBHX JiciB Ha Pozrouui (Myklush
et al., 2022).

Pesynbratu  JoCHipKeHb 3MIHM OCHOBHHMX TaK-
CallifHUX TIOKA3HWKIB — BHUCOTH, JiaMeTpa, 3ala-
Cy, IJIONII TONepedHux cideHb Larix decidua Mill.,
Larix leptolepis Gord, Larix eurolepis Henry Ta Pinus
sylvestris L. y cBDKUX 1 BOJOTHX cyrpyaax 3axinHo-
ro [lomiccs Takok MiATBEpAMIM HASBHICTH ICTOTHOL
BIpPOTiTHOT pi3HMII B aOCONIOTHIM BENMYMHI 3a3Haue-
HUX TaKCAIIMHWX TMOKAa3HHUKIB, MPUYMHOIO YOTO OyIu
JIBa OCHOBHHX (aKTopu — OOMekKeHa KITbKICTh Ba-
piaHTIB JOCITIKEHh B OKPEMHX BIKOBHX Jiama3oHax
Ta IHTEHCHBHA TOCTIOJApChKa TisSUIbHICTD y JIepeBOCTa-
Hax 3a ydacTio Moapunu (benens, Karansik, /{eOpu-
HIOK, 2015).

VY HampsiMi MOIETIOBaHHS POCTY JE€pPEBOCTaHIB
€ HU3Ka pe3yibTaTiB JOCIi/KeHb 1HIMX aBTOpiB. Tak,
O.II. bana, €.10. Xanp (2016) po3pobunu 1uHaMid-
Hi OOHITETHI MIKaJH, MPUIAATHI ISl TPYIyBaHHS €KC-
NEPUMEHTAIBHUX JIAaHUX 3 METOI MOJACTIOBAHHS H-
HAMIKH XOJy POCTY IHIIMX TaKCAI[IMHUX TOKa3HUKIB
ny6a 3BuuaitHoro y Jlicoctemy VYkpainn. Opnak 11i
HalpauioBaHHs CTOCYIOTHCS JIMIIE MPUPOIHUX Iapo-
CTEBHX JI€pPEeBOCTaHiB. 3a pesynbTaTamu JOCTIIKEHb
(bana, Xanb, 2015), Baromuii BIUIMB Ha picT z[y6a
3BHYAMHOTO MalOTh HOTO TMOXOMKEHHS 1 THIHW JIicO-
POCTMHHUX YMOB. JIOCHIIHUKY 3MIHCHHUIN TPYyITyBaH-
HS y KJIaCTepH ISl TPhOX OCHOBHHX TaKCAIiMHUX IM0-
Ka3HUKIB — CEPeIHbOI BHCOTH, CEPEIHBOTO JiaMeTpa
Ta 3armacy.

JL.I. Komi#i Ta inH. (2018) 3mificCHUIN MOJETIOBAH-
HS OCHOBHHMX JIICIBHMYO-TAaKCal[ilHUX TMOKa3HUKIB
Ui 0epe30BO-COCHOBHX JICPEBOCTAHIB B YMOBaxX CBi-
JKOTO COCHOBOTO 00py. JIOCSTHEHHS MaKCUMaJbHUX
OlOMETpUYHHUX TTOKa3HUKIB J1a€ 3MOTY JEepEeBOCTaHY
HalKpalle BUKOPUCTOBYBAaTH IMOTEHLIHHY pPOIIOYICTDH
IPYHTY. ABTOpH 3IiHCHIIN aHaJli3 IPOLECiB POCTY Jie-
PEBOCTaHIB y 3B’A3KY 3 IHTEHCHBHICTIO HPOBEICHHS
pyOoK norsiny. BetaHoBI€HO CyTTEBHI BIUTHB TOCIO-
JMApChKUX 3aXOJiB Ha CEpeIHi TaKCaIliifHi MOKa3HUKA
JIEpPEeBOCTaHY, 1110 J1a€ PO3YMIHHS IMPOIECY IXHBOI BH-
COKOT BapiaOeNbHOCTI.

I 1. Jlakunoro, I.C. Ilpuninkom, M.I. Copokoro
(2016), 1. C. ITpuninkom (2016) p03po6neH0 KOMITJIIEKC
MaTeMaTHYHUX MOJIEJICH I OLiHIOBAHHS npoz[yKun
CTOBOYPOBOI JIEPEBHHU Ta KOPHU JIEPEBOCTaHIB Oepe3n
ITOBUCIIO] B yMOBax qCpHiFiBCLKOFO [omiccs. Binzna-
YEHO IXHIO BHCOKY HpO,Z[YKTI/IBHICTL Ta IIOpiYHE 3a-
Oe3reveHHs] BUCOKOTO PIYHOTO MPHUPOCTY MPOMYKIii
CTOBOYDIB JIepeB.

MojzenoBaHHsT TakcalliiiHo OyJ0BH 3a JiaMeTpOM
MONATBHUX SUTUICBUX JEPEBOCTAHIB YKPATHCHKUX
Kapnar 3 BukopucranHsMm mecTd (QyHKIIH MoKa3aio
3HAYHY MIHJIMBICTH 3a UM nokazHukoM (IToprax, Ko-
poib, 2018). Ha gymKy aBTOpiB, MiHJIUBICTH 3yMOBJIE-
Ha, HacamIiepel, TIHbOBUTPUBAIICTIO sUTUII 01101, sika
MOKE TPUBAIHMIA Yac 3HAXOJUTUCH ITiJl HAMETOM Jiepe-
BOCTaHy, a BHMIIOBIIN B TMEPIINI SpyC, Pi3KO 30171b-
urye npupict 3a aiamerpom. Hainpuaarainioo QyHk-
LI€0 LIUIBHOCTI po3noz[1ny BUSIBUBCSL OiMOIanbHUN
posnoxnin BeiiOynna, a Halripii pe3ylisraTH MoKa3aB
ramMa-posnofin. Ille ogHuM BakiIMBUM, HE Ha3Ba-
HUM aBTOPaMHU YMHHHKOM, € TOCMOAAPCHKA JisUTbHICTD
B SUIMYMHAX Ta CYsSUIMYMHAX, 10 BIUIMBAE, HacaMIie-
pen, Ha BapiaOeNbHICTh HACAIKEHb 3a JiaMEeTPOM.

B. M. JloBunceka (2018) 3mificHuIa MOACITIOBAaHHS
Ha/I3¢MHOI (piTOMacH KOMITOHEHTIB CTOBOypa COCHHU
3BUYAHHOI Yy INTY4YHHX JiepeBocTaHax IliBHIYHOTO
Crermy 3a 06’€MOM JIepeBHHU CTOBOYpa, 00’ €MOM KOpH
cTtoBOypa Ta 06’eMmomM cToBOypa B KOopi. BcTaHOBIICHO,
o Haja3eMHa (pitomaca nepeBrHU Ta cTOBOypa B KOpi
COCHHM 301IBITYETHCS 13 BUCOTOIO Ta JIiaMETPOM Jepe-
Ba. BomHouac ¢iromaca KOMIOHEHTa KOpHU CTOBOypa
Ma€e TeHJCHLIII0 10 3HIKEHHS 3 BUCOTOIO 3a CTajol Be-
JIUYMHU JiamMeTpa cToBOypa.
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Otpumani pe3ynbTaTH AOCTIHKCHDb IIMOMO 3MIiHH
TaKcalliiHUX MOKAa3HHUKIB AEPEBHUX BUIIB Y KOHKpET-
HUX THIAX JICOPOCIMHHUX YMOB MOXYTh OyTH BHKO-
pUCTaHi A7 BUPIIICHHS KOHKPETHUX 3a7lad B MeKax
00MEXEHOTO BIKOBOTO Jiala3oHy 3 BUKOPHCTAHHSAM
MeBHOI KUTBKOCTI OCHOBHUX 1 IOTIOMDKHUX TIapa-
METpIB 3aJIeXHO BiJ Hii MPUPOAHO-KITIMATUIHUX Ta
AQHTPOIIOTCHHUX YMHHUKIB.

BucnoBkn (Conclusions). BuBueHHS BiKOBOI
3MIHHM CepeaHiX MOKa3HWKIB BUCOTH, JAiaMeTpa i 3arma-
Cy CTOBOYpOBOI JEPEBUHH y HACADKEHHSIX 3a Pi3HOT
YaCTKU y CcKiani P. menziesii B yMOBax CBIXKOTO TPYIy
MTOKa3aJI0 HAsSBHICTH BiJl MOMIPHOTO IO OYXE TICHO-
TO 3B’S3Ky MDK BIKOM 1 3raJlaHUMU TaKcCaIliiHIMH
MTOKa3HUKaMH.

Y nocnmimKyBaHMX JEpEeBOCTaHAX BCTAaHOBJICHO
3pOCTaHHs 3amacy CTOBOYpOBOI JCpEBHHH 31 3017Tb-
LMIEHHSIM 4YacTKu P menziesii 1o 7-9 ox. Mimani Ha-
CaJKCHHS TICEBIOTCYTH BikoM 25-27 pOKiB Ta ii 9acT-
koro y ckiami 10-20% 3a 3amacoM Bi3HAYAETHCS TIO0-
PIBHSHO HEBHCOKOIO TMPOIYKTHUBHICTIO. 31 301MbIIEeH-
HSIM BIKy Haca/pKeHb 3pOCTa€ 1 yacTka P menziesii y
CKJIa/Ii IEPEBOCTAHIB, IO MO3HAYAETHCS Ha IXHINA MPo-
TYKTUBHOCTI.

Hacamxennss P. menziesii y Bimi 21-40 pokiB me-
peBakHO xapakrepusyerbes [*-1°, B 45-50 p. — 19,
B 60-70 p. — I*-I° xmacamu Oownitery. HaBith 105-
piuHEe HacaKCHHS BiI3HAYAETHCS BUCOKOIO IHTCHCHB-
HICTIO POCTY Ta Binamosinae I¢ kimacy OoHiTeTy.

BapiabenpHICTh 3a miamerpom P. menziesii y moc-
JPKEHNX HACa/PKEHHSIX 3a YaCTKH JIEPEBHOTO BHIY
B Mexkax 10-100% momiTHO BHIA, HIXK 32 BHCOTOIO.
MoXHa TPUITYCTHUTH, IO CTYIIHb KOHKYPEHIIT MiX
TICEBIOTCYTOIO Ta 1HIIMMH JICPEBHUMH BUIAMHU y Ha-
Ca/PKCHHI 3HAYHO TIOMITHINIE BiIOOpa)»ka€ThCcs Ha
POCTI 3a IiaMeTpoM, HiJK 3a BUCOTOIO.

TicHOTa 3B’SI3Ky MK y4YacTIO ICEBAOTCYTH Ta 3a-
1acoM JIEPEBOCTaHY B MEKax IOCIiIKEHOTO BiKOBO-
ro miama3oHy € mayke Bucokoro (> 0,91) sx mns Ha-
Ca/DKCHb B ITIJIOMY, TaK 1 JJIS YaCTKHU 3aracy ICEBIO-
TCYTW B HUX 30KpeMa. YuM HacapKeHHS cTapiie, THM
Oinpima ygacte P. menziesii B HbOMY, TUM OUTBIIUI
BILJIB JICPEBHOTO BUY Ha 3aIlac JIePeBOCTaHY.

KinmeBux pexoMeHmarliii BHpOOHUIITBY MIOAO TTO-
YaTKOBOI T'yCTOTH CaJliHHS Ta HACTYIHOI ONTHMalb-
HOi 9acTku P. menziesii B CKJaji IepEeBOCTaHy, sKa O
3abe3mnedyBajia H1oro MakKCUMaJIbHY MPOJYKTHBHICTb,
BCTAaHOBUTH HE BIaNoCh. [IpryuHM momsraroTs B 00-
MEXEHIN KIUIBKOCTI 00’ €KTIB IS IOCIHIHKEHHS Ta
TOCTIOAAPChKMM BTPYYAHHSIM Yy TIPOIIECH POCTY Ha-
capkeHHs. KpiM Toro, 13 301IBIIIEHHSIM BiKy BHACITi-
TTOK IHTeHCH(iKaIlii poCcTy YacTKa MCEeBIOTCYTH y 3a-
rajJpbHOMY 3amaci JepeBOCTaHy 3pOCTa€, M0 TaKOXK
HEOOXITHO BpaxOBYBaTH T dYac MPOEKTyBaHHS
JIICOKYIBTYPHHUX 3aXOJiB Ta MPOBEIACHHS JIiCIBHHYHIX
TOTIISINIB 332 HACA/PKEHHSIMHU 3a yYacTIO JIEPEeBHO-
ro Buny. ONTHUMaIBPHUM BapiaHTOM IMOBHHHO CTaTH
MOJIEJIFOBAaHHS OCHOBHHMX TaKCAIIMHUX MOKA3HUKIB
P menziesii y BIKOBifi AWHAMIIl 3a MEBHOI YaCTKH

IEPEeBHOTO BUY y CKJIaJi B KOHKPETHOMY THIII JIiCO-
POCITMHHUX YMOB.

BcranoBineni 3MIHM OCHOBHHX TaKCaIllHHHUX IIO-
Ka3HUKIB P. menziesii y ITy9HUX HACAKEHHAX y TIO-
€IHAHHI 3 ONTHUMI3AITIEI0 JTICOTOCTIOMAPCHKUX 3aXOIiB
JTAIOTh 3MOTY TIPUAMATH pallioOHalbHI PIIICHHS Ta BH-
3HaYaTH MPIOPUTETHI HAMIPSIMH BEIEHHS JTICOBOTO TOC-
MOJapCTBa y HACA/KEHHSX TICEBJOTCYTH B YMOBax
CBIXKOTO TPYIy 3aXiTHOTO PETiOHy YKpaiHH.
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Formation of forest mensuration indicators
of Pseudotsuga menziesii (Mirb.) Franco
in artificial plantations of the western
region of Ukraine

lu. Debryniuk’, S. Myklush?, Yu. Myklush?

The plantations involving Pseudotsuga menziesii
(Mirb.) Franco were studied in various forest-growth
conditions of the Western Forest-Steppe, represented
by different numbers of plots with varying participa-
tion of the studied tree species in the stand composi-
tion, ranging from 5% to 100%. The most widely rep-
resented in the conditions of the region are plantations
with the participation of Douglas fir (Pseudotsuga)
in the conditions of fresh fertile site type (D,), where
30 plantations were sampled. Therefore, the research
results specifically pertain to these forest-growth
conditions.

Due to the significant variability of the share of
P. menziesii in the stand composition, the plantations
were divided into four groups based on the share per-
centage of the tree species (10-20%; 30-40%; 50-70%;
80-100%). The number of studied plantations within
these groups was 12, 5, 4, and 9, respectively. Most
of the studied plots are characterised by the share of
the tree species in the stand composition of artificial
plantations up to 40%.

The study of age-related changes in the average
height, diameter, and volume of stemwood in plan-
tations with varying shares of P. menziesii in fresh
fertile site types revealed a moderate to very close
relationship between age and the aforementioned fo-
rest mensuration indices. Among the stands involving
P. menziesii, the highest volume of stemwood is found
in stands where the tree species composition is at the
level of 7-9 units.

In the age range of 25-37 years, the growth of
Douglas fir in mixed plantations is characterised by a
relatively low intensity, and with a low initial share
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in the stand composition, it constitutes 10-20% of the
stemwood volume. As age increases, the growth inten-
sity of the tree species rises, along with its proportion
in the composition of the plantation.

In young stands (21-40 years old), the site index of
P. menziesii is within classes I*-I°; at the age of 45-50
years, it has class 1% and at the age of 60-70 years, it
is within classes I°-I°. Even in a plantation aged 105
years, the tree species maintains a high growth inten-
sity (site index class I°).

The observed variability in diameter change of
Pseudotsuga menziesii across plantations, where the
species’ share ranges from 10 to 100%, significantly
exceeds the variability in height growth. This suggests
that interspecific competition within the plantation is
much more noticeably reflected in diameter increment
than in height growth.

Furthermore, the correlation between Pseudotsu-
ga menziesii presence and the stand growing stock
within the studied age range demonstrates a notably
high value (> 0.91) applying both to the planta-
tions as a whole and specifically to the proportion of
growing stock of Douglas fir within them. As stand
age increases, the relative presence of Pseudotsuga
menziesii consistently rises, thereby amplifying its
impact on the total stand volume.

It was not possible to establish final recommenda-
tions regarding optimising the initial planting density
and the subsequent optimal proportion of Pseudotsuga
menziesii within stand composition, which would en-
sure its maximum productivity. This limitation arises
from the restricted sample size (limited number of
objects for studies) and economic interventions im-
pacting the growth dynamics of the plantations.
Moreover, as Pseudotsuga matures, its growth rate
intensifies, leading to an increasing share of the spe-
cies within the total stand volume over time, which
also needs to be taken into account when designing
afforestation strategies and forest management prac-
tices to support sustainable stand development and
productivity in mixed-species plantations.

The optimal strategy for Pseudotsuga menziesii
plantation management involves modelling key measu-
rement parameters, such as height, diameter, and
stemwood volume, as they evolve with age, consider-
ing specific proportions of the species within distinct
forest-growth conditions.

The documented age-related trends in Pseudotsuga
menziesii measurement parameters within artificial
plantations, combined with the optimization of forest-
ry activities, will facilitate informed decision-making
and allow for making rational decisions and determin-
ing priority directions for management strategies for
Pseudotsuga plantations in fresh fertile site types in
the western region of Ukraine.

Key words: tree height; tree diameter; stemwood
volume; form factor, modelling mensuration indices;
correlation strength.
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MpoAYyKTUBHICTb Ta eKonorivyHi PyHKLii camocinHnX
COoCHOBMX NiciB YKpaiHcbKoro Monicca

M.1. Naknpa', B.l. banwmk?

3binvuenns nicucmocmi mepumopii Ykpainu ma npusedenus it 00 onmuManbHuUxX napamempie 6 ymosax 2100ais-
HOI' 3MiHU KIIMamy, 3a2apOHuybKoi ma azpecusHoi iliHU pocii K 00 YKPAIHCbKO20 COYiyMy max i O08KILIs, GUMA-
2a€ NOWYKY A0eK8AMHUX MEXAHIZMI6 30epedceHts I NPUMHONCeHHs aicosux opmayiil. [lopso 3 peanizayiero npoepa-
mu Ipesudenma Ykpainu «3enena Kpainay, Hao KO YCRIWHO NPAYOIOMb JICIBHUKU KPAIHU | CYCRITLCMBO 8 YLIoMY,
0cobUB0T y8azu 3acny208ye 30epediceHHs ma 1ico20Cno0apcbke GNOPaOKy8aAnHs CAMOCIUHUX iCi8, CMBOPEHUX NPupo-
0010 Ha 3eMIAX CLTbCOKO2OCHOOAPCLKO2O NPUSHAYCHHSI.

B Vxpaincvkomy Ionicci ysa kamezopis camosaniceHux 3emens Habyna uu He Haubinbuloi npedcmagieHocmi 8 Kpa-
iHi yuepe3 00801 GUCOKY ICUCMICTND PECiOHY, Oe AICO8I MACUBU MENCYIOMb 3 CLIbCLKOZOCNOO0APCOKUMU 3eMIAMU, K] 3d
yacu HezanejicHocmi Yxpainu empamuiu penmadenvHicmos 06pooimky ixuimu enacruxamu. OCHOBHUM JTICOMBIPHUM
O0epesHUM BUOOM, SKUL MPANTAEMbCA Y YUX CAMOCIUHUX JCAX, € COCHA 38UYAlHA, WO U CMANo 06 €Kmom 00ci-
0dICeHH L.

3a cneyianvro onpayvosanoro memooukorw y n’smu obnacmsax Yxpaincokozo Iloniccsa (Boauncvka, Pignencuvka,
JKumomupcoka, Kuiscoka ma Yepuiciecora) saxnadeno 23 mumuacosux npooHux niowi 3 pyoKorw il noaigpakyitiHow
OYIHKOIO 76 MOOENbHUX 0eped Y CaMOCIUHUX Nicax 3 OOMIHYBAHHAM COCHU 36UYALIHOL.

Bcmanosneno, wo npupoomi cocnosi 0epesocman Ha 3eMIAX CilbCbKO20CNO0APCLKO20 NPUSHAYEHHSL € BUCOKONPO-
OYKMUBHUMU, pOCMYMb nepesadicho 3a 1° i uwe kracamu bonimemy 3 8iOHOCHOIO0 NOGHOMOIO, KA 3A36UYAL NEpPesU-
wye 1,0 (inooi csaeae 0o 2,0 o0uruyy), wo ceiouums npo HeoOXIOHICMb ONPAYO8AHHs 8I0N0BIOHOI TicomaxcayiiHol
HOPMAmMueHoi 6a3u OJisk KOMIJIEKCHO20 OYIHIOBAHHS YIET Kame2opii HacadiceHv.

Obcszu Ha2pomMaoHceHHs I memnu OenoHYS8aAHHA 8V2ieyto CAMOCIUHUMY COCHOBUMU JIICAMU 3AeHCamy 8i0 NPOOYK-
MUBHOCHI 0epesoCmanis, macu (QomoCcUHMemuyHo20 anapamy (X6oi) ma nOKA3HUKI6 OA3UCHOT WiTbHOCMI KOMNOHEH-
mig ¢himomacu. Cepedns winbnicmo cmosdyposoi oepesunu ckiadae 341 ke(m?)”, sika € icmomno nudicuoio, nopiemsi-
HO 3 [HWUMU KAME20PIAMU COCHAKIE (WmYYHI, npupoOHi) 00CTIONCYBAHO20 PEIOHY, WO 3VMOBICHO BUCOKUM GMICIHOM
807102U Y 0epesUHi 8 MOTOOOMY 8iyi Ma 8IOHOCHO OA2AMUMU IPYHMOBUMU YMOBAMU KOTUWHIX CLIbCLKO2OCNOOAPCLKUX
semens. Maca x60i' y camocitinux nicax € 0inbulon, nopieHano 3 iHuumu oepegocmanamu Ha 10,0-55,0%, wo icmommo
BNIUBAE HA POPMYBANHS NOMOUHO2O0 NPUPOCTY OepesUHU i, 8BIONOBIOHO, HASPOMAOICEHHS BY2Neyio.

Camociuni cocnogi aicu ¢ Ykpaincoxomy I[lonicci exce y 10-piunomy eiyi mosxcymov nacpomaoxcysamu 0o 30 m
gyeneyto Ha 1 ea, wo € icMomHUM BHECKOM Y 3a2albHUll OANAHC peanizayii ekocucmemHoi QyHKyii aicie.

Knrouosi cnosa: noxunymi cinbCbko20cnooapcvKi y2iods,; cOCHA 36U4AliHA, WINbHICMb KOMNOHEHMI8 gimomacu;
NPOOYKMUBHICMb, eKON02IUHI (DYHKYIL; 0enoHosanull gyeneyb.
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Beryn (Introduction). PedopmyBannst arpompo-
MHCIJIOBOTO KOMIUIEKCY YKpaiHU Ha 30pi ii Hezaex-
HOCTI Ta Po3Maxy KOJCKTHBHUX MiJNPHUEMCTB MpH-
3BEJIO JI0 MPUIUHEHHSI 00pOOITKY 3HAYHOI MJIOMIi 3e-
MEJIbHUX JIIJITHOK CLIBCHKOTOCIIOAPChKOTO MPU3HA-
yeHHA. Lleil acnekT cToCyeTbesl MaONpPONYKTUBHUX
3eMenb, Hacammepesn mim@anux IpyHTiB [lomickkoro
perioHy Ta Kam SHUCTHX AUIsHOK y Kapmarax. Bha-
CJIIZIOK OO PO3IOYATIOCs IXHE MPUPOAHE 3apOCTaH-
HS JIyYHOIO Ta JIICOBOIO POCIMHHICTIO. TakuM YHHOM
Ha TEPEeHaX KOJUIIHIX IOJIiB 3 SIBUJIUCS CaMOCIHHI
micu. YacTuHa Takux MUISTHOK Ma€ BIIACHHKIB, OHAK
OITBIIICTD 3HAXOAWTHCSA Y JCpPXKaBHIM 9M KOMYHalb-
Hili BIIACHOCTI y CKJIaJi «3eMellb 3amacy» (3eMelb,
HE HaJIaHUX y BIJIACHICTH 4M KopucTyBaHHS) ([ puHUK,
Bacwmok, 2019).

o 2022 p. camociiiHi icu Oyu «He0OTIKOBAHUMH
JlicaMu», OCKUIBKM FOPUJIMYHO JTICOM BOHU HE BBaXka-
mucst (IIpo BHEceHHs 3MiH..., 2022). 3a pi3HUMH OIliH-
KaMM, 30KpeMa 3a MarepiajaMu JeIIu(pyBaHHS CY-
MYTHUKOBUX 3HIMKiB, BUKOHaHoro BO <<Y1<pz[ep>1<mc—
MPOEKT», Y KpaiHi BUsABIEHO NOHAN 1,8 MIIH ra JicoBHX
Haca/DKeHb 11032 MeKaMy JIicoBOro (oHay. 3HauHy
YaCTHHY 3 HUX 3aiiMarOTh caMOCiifHi JicH, sIKi odimiii-
HO TaKMMH HE BBAXKAIOTHCS, OCKUTBKU € 3eMJIIMHU CllTb-
CHKOT'OCIIOZAPCHKOIO NPU3HAYCHHS, JIe-I0pe BOHU —
piuig Ta macoBua (3acigaHHs pO3LIMPEHOT ..., 2024).

31 CTapTOM PUHKY ClIBCHKOTOCIIONAPCHKUX 3eMEb
B YKpaiHi Ta pO3BUTKY arpoXOJIAMHTIB, BIACHUKH 200
OpeHJapi CcaMO3aJliCeHUX [IJISHOK TOYaJid aKTUBHO
X PO3KOPUOBYBATH 3 MOJAILIIAM BHPOIIYBAHHSIM BHU-
COKOPEHTa0EIbHIUX ClIhCHKOTOCIOMAPCHKUX KYIBTYP
(mepeBaxHO COHSIIIHWKAa 4 KyKypymsu) (bmmmmk,
2021). Ognak, BpaXOBYIOUH IUIOILY PO30PAHUX 3EMEIb
B Ykpaini (cranom Ha 01.01.2020 p. Tutbku pliuis cTa-
HoBuia 32757,3 tuc. ra [Bepuep, 2021]), y3akoHneH-
HS CaMOCIHHHX JICiB AacTh 3MOTY ICTOTHO 301IBIIN-
TH TUIONIY JIiciB YKpaiHW, II0 BXXE Ha CHOTOMHI Ta
B MalOyTHBOMY CHpPUATHME HE TUTBKU IIiABHUIIECHHIO
PECYPCHO-CKOHOMIYHOTO TMOTEHIiANy JepyKaBH, aje
il BUKOHAHHS HMMH OCHOBHHX EKOJIOTIYHUX (YHKIIIH
(KUCHETIPOJYKYBaHHSI, BYIJICIICACIIOHYBAHHS TOIIIO)
(Fisher, & Turner, 2008).

VY 3B’A3KY 3 LUM, GUCOKOIO aKMYaabHicmio Bll3HA-
Ya€eThCs MMUTAHHS OLIHIOBaHHS CTAHy W MOJEJIIOBAaHHS
pPOCTY 1 IPOYKTHBHOCTI IIi€i KaTeropii JIiciB Ta BHKO-
HaHHS HUMH OCHOBHHX €KOJIOTTUHUX (PYHKITIH.

06’ exm docnioxncenns — OIONPOMYKIIIHI TpOIIeCH
Yy CaMOCIHHHUX COCHOBHX JiCaX Ha 3eMJISIX CIThCHKO-
rOCIOAAPCHKOro Mpu3HaYeHHs1 B YKpaiHncbkomy Ilo-
Jiccl Ta iX BIUIMB Ha BYTIIENEBUI Oromket. [Ipedmem
docnioddicenHss — CTaH 1 JWHaMiKa MPOAYKTUBHOCTI
CaMOCIMHHX COCHOBHX JCPEBOCTAHIB Ta BUKOHAHHS
HUMH €KOJIOTTYHHUX (PYHKIIIH.

Mema pobomu — OUIHUTH TIPONYKTHUBHICTH Ta BH-
KOHaHHSI OKPEMHX E€KOJOTIYHUX (PYHKIIIH caMOCiifHH-
MH COCHOBUMH Jlicamu Ykpaincwekoro [lomices.

O0’exkTH Ta MeTOAMKA JOCJiZKeHHS (Objects
and methods). IHq)opMamHHOIo 0a3010 J0CIIKEH-
HSl CIYT'yBaJIM JIOCIHiZHI AaHi THMYacOBHX IMPOOHUX

IUIOI, 3aKJIaJeHl B CaMOCIMHHUX COCHOBHX Jricax
Vikpaiacekoro Ilomices, kaprorpadiuni Ta arpudy-
TUBHI 0a3W JaHUX JICOBOTO (DOHIY JOCIHIIKYBaHOTO
perioHy, a TakoX JIiTepaTypHi JuKepena i3 3a3Ha4eHol
MPOOJIEMaTHKHY.

Merogoorisi goCHipkeHb 0a3yeTbess HA TPUHIIU-
Mmax CHCTEMHOTO IiIXOMy 3 BHKOPHCTAHHSIM METOMIB
aHai3y, CHHTE3Y, CIIOCTEPEKEHHS Ta MOJIEIIOBAHHS.
B pesynbrari mpoBeneHUX JOCIiIKEHb OMpPalbOBAHO
METOIUYHUM TiIXiJ Aemu(pyBaHHs KOCMIYHUX 3HIM-
KiB 3 iJleHTH]IKAII€0 CAMOCIHHHX JIICIB, METOJIUKY 3a-
KJIQJaHHsI TUMYACOBHUX MPOOHUX IUIOI, KA BPaXOBY€
0COOMBOCTI PO3MIIIIEHHS Ta 3apOCTAHHSA Ili€] KaTero-
pii JiciB Ha MMOKUHYTUX CITLCHKOTOCTIOAAPCHKUX 3EM-
JISIX, aJTOPUTM BUMIPIOBAHHS JICIBHUYO-TaKCaIliHHUX
MOKA3HUKIB Ta MOJEIIOBAHHS iXHBOTO POCTY 1 TMpPO-
JQYKTUBHOCTI. 3a pe3ysibTaTaMy MOJIbOBUX J0CHTIHKEHb
Ta iX KaMepaJbHUM OIpalllOBaHHAM c(opMoBaHa Oa3za
JaHUX TUMYACOBHUX MPOOHUX TUIONI 3 OIIHIOBAHHSM
MapaMeTPUYHOI  CTPYKTypH JIICIBHUYO-TaKCAIlIHHAX
MOKA3HUKIB Ta HAJ3€MHOI 0iOMach IOCIiKyBaHHX
JIepeB 1 1epeBOCTaHIB.

3aknaganns npoouux miomy (I1IT) y camociiianx
Jicax Ha 3eMJISIX CUTbCHKOTOCIOAAPCHKOTO PU3HAYCH-
HS 3MIHCHIOBAJTH 32 alPpOOOBAHOIO METOTUKOIO B ITEPiOT
BereTamii pociIuH — 3 CepeAuHH YEPBHSA 10 KiHILA
BepecHs. Ilim wac ompairoBaHHS I1i€i METOIWMKU Bpa-
XOBAaHO 3arajibHONIPUHHATI JIicOTaKCaliiiHi HOpMaTH-
Bu (ILmomi npo6Hi sicoBnopsiani, 2006; I1po 3arBep-
mokeHHst [Topsaxy ..., 2021) Ta METOIUKY OIIHIOBaH-
Ha ¢itomacu I1. 1. Jlakuau (2002), BiAMOBITHO A0 SKOT
KOMIUIEKC HOpMAaTWBiB 0a3yeThCs Ha 3aKOHOMIpHOC-
TAX OyIOBH JIEPEBOCTaHIB 3a JIiaMETPOM Ta MOJEISIX
¢itomacu. 3a3Buuail miJ 4yac BUKOHAHHS POOIT 3i
300py JaHUX JUIsi BU3HAYCHHS OIlOMPOyKTUBHOCTI
YKpalHChKUX JIICIB JAOCIITHUKH 3aKJIaJajid THUMYaCOBI
npobni momi (Jlakuma, 2002; Jlakwma, baummk,
2010; Jakupga Ta 1., 2012; Jlakuga, boumuk B., biu-
mwk L., 2017; Binmoyc, 2021), T00TO Taki, B KX BH-
MIpIOBaHHSI IMOKA3HUKIB 3/IIHCHIOIOTH JIUIIE OJIUH pa3.
3BakarOud Ha MOJIOAMUN BIK CaMOCIHHHUX JICIB 1 mep-
CIIEKTUBY TMOJAJIBIINX JIOCIPKEHb, MPOOHI TUIONII
B HHX 3aKJIaJlaJId 3 MOXKITMBICTIO TPOBENICHHS TIOBTOP-
HUX 3aMipiB. BHacimoK Takoro miaxomy 3a CBOIM MpH-
3HAa4YCeHHSM TPOOHI IUIOMII € TOCTIHHUMU, OJTHAK OyIT0
BUKOHAHO JIMIIE MOYaTKOBE BUMIPIOBAHHS TaKCallili-
HUX O3HaK 1 B IIiif poOOTI HaaJli BUKOPUCTOBYBATHME-
MO TepMiH «poOHa 1JIoma» 0e3 yToYHeHHs i1 THITY.

3Bakaroun Ha BapiabenbHICTH POCTy NepeB Ha
CaMO3aTiCeHUX CUIBCHKOTOCITONAPCHKUX 3eMIIIX, 30ip
JTOCIITHUX JTaHUX TPOBOAMIN Ha KPYTOBHX MPOOHUX
TIoIax MOCTIHHOTO pajiyca, MPONOPLUiiHO po3MipaM
JIEpPeB 1 TYCTOTI JiepeBOCTaHy. [HIIOK BaKIIMBOKO Tie-
PEIyMOBOIO Takoro BUOOpPY Oyiia HEOOXiIHICTh 3a0e3-
MCUYUTH MOYKJIMBICTh BHKOPHUCTAHHS OTPUMAHUX pe-
3yABTATIB s nemu(pyBaHHS CaMO3aJliCeHUX Iiis-
HOK METOAAaMH JWCTAHI[IHHOTO 30HAyBaHHsS 3eMIili Ta
HAIIOHAJIBHOI IHBEHTapH3allii JIiciB. Y mporeci 1ocii-
JOKEHHsI 3aKiafgany Kpyrosi npoOHi mromi (KIIIT) pa-
miycoM 5,64 M (Bigmosimae 100 m?), 7,98 m (Biamosi-
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nae 200 m?) gu 12,62 m (Bimnosimae 500 m?), sk TaKi,
10 320€31evyI0Th IEBHIH KOMIIPOMiC Mi’K HMOBIpHH-
MU TTOMUJIKAMH 1 TOYHICTIO JTiICOOOTIKOBUX poOiT. Po3-
Mip mpoOHOI Mo BHOMpanu MiAg yac OOCTEKCHHS
CaMOCIHHOTO JIiICOBOTO HacaPKEHHsI Ha MiCIIeBOCTI 3a-
JISKHO Bifl MOTO BIKY 1 TyCTOTH.

JocnimkeHHs: 0COONMMBOCTEH POCTY Ta €KOCHCTEM-
HUX (PyHKIIH caMOCiHHUX JTiciB 31iHCHEHO Ha TEpH-
Topii miBHIYHOI yacTHHU YkpaiHcbkoro [lomiccs. 3a-
rajgoM Oyno 3akjazieHo 23 mpoOHi Mol y COCHOBHX
caMOCiHHMX Jicax 31 3pyOyBaHHSM 1 momipakuiiHuM
OIIIHIOBAHHSAM 76 MOJIENBHUX JiepeB (Tadu. 1).

Tabnuya 1. Po3moais KiibKOCTi MPOOHUX MJIOLI 32 aAMiHICTPATUBHUMH 00JIACTAMU

Table 1. Distribution of the number of sample plots by administrative regions

AJMiHICTpaTHBHA 00JaCTh Boaunceka

PiBHEeHCHKA

’Kutomupcrka KuiBcbka YepHiriBcbka

Kinpkicts ITI1, 1T, 3 12

2 4 2

JlocnipKeHHsT TPOBOJWIIM MEPEBAXKHO B UYUCTHUX
COCHOBUX HACa/KEHHSX, 1 JIMIIE Ha BOCBMH MPOOHHUX
TUIOMIAX y JOMImIli Oynu mpucyTHI Oepe3a MOBHCIHA,
rpab 3BHUANHUIA, BiIbXa Kieiika Ta ocuka. Kpim Toro,
Ha 14-TH MpOOHUX IUIOIIAX B OKPEMY KaTEeropito BUIi-
JISUTM CYXOCTilHI JiepeBa.

Jlyis BUSIBJICHHST 3aKOHOMIPHOCTEH PO3IMOIITY TaK-
CalifHNX TTOKa3HUKIB JIEPEBOCTaHIB 3a pe3yibTara-
MM TaKCaI[ifHOTO OIiHIOBaHHS TPOOHUX TUTOIMI, IO
XapaKTepusyioTh camociiiHi JIePEBOCTAHH COCHH 3BH-
YaifHoi, Ta BU3HAYEHHS X O,Z[HOpII[HOCTl Oyio cq)op—
MOBaHO POOOYMII MAacWB AAaHUX 1 MPOBENCHWH iXHIiH
CTaTUCTUYHUI aHaii3. 3Ha4eHHS OCHOBHUX CTaTHC-
TUK (cepenHe apudMeTHIHE 3HAYCHHS, MiHIMAJIbHE Ta

MaKcUMaJlbHEe 3HaYeHHS, CEpPeIHE KBaJApaTuiHe BiAXH-
JICHHS) y HATypallbHUX BEJIMYMHAX JJIsl JTOCIIKYBa-
HUX JCPEBOCTaHIB HaBEACHO B Tab. 2.

Bapro 3a3HaunTH, 110 Aiana3oH CEPEeAHBOrO BIKYy
JOCITI/PKYBaHKUX JICPEBOCTaHIB CTAHOBUTH 6-18 pOKiB,
IO 3arajioM XapakTepu3ye BiK HAUTIOIIUPEHIMINX COC-
HOBHMX CaMOCIHHMX JiciB. Bennuunu cepenmHix mia-
MeTpa 1 BUCOTH € B3a€MO3AJICKHUMH, IXHI CTaHIApT-
Hi BIAXWIIEHHS ONHAKOBi. Bci iHII moxa3HUKM (cyma
TUTONI  TIOTIEPEYHHX nepepi3iB MOTOYHUI TIPUPICT,
KUTBKICTb nepes Ha 1 ra i 3amac y KOpl) MaloTh 4H-
MaJly BIIMIHHICTh MK MiHIMaJbHUM 1 MaKCUMaIbHUM
3HAUEHHSMH, HE3BAKAIOYM Ha HEBENHMKHI po3Max ce-
PEeIHBOTO BIKY.

Tabnuysa 2. CTaTHCTHYHA XapPaKTePHCTHKA TAKCANIIHHUX MOKA3HUKIB COCHOBHX /IePeBOCTAHIB
Ha CaMo3aJIiCeHUX 3eMJIsIX

Table 2. Statistical characteristics of forest stand parameters of pine stands in self-seeded areas

Takcamiitnuit MiniMasibHe MaxkcumanbHe Cepenne apudmernane C.TaHZ[apTHe
MOKa3HUK 3HAYCHHS 3HAYCHHS 3HAYCHHS BIJIXHIICHHS
CepenHiii BiK, pokiB 6 18 11,8 3,5
CepemHiit niametp, cMm 3,2 14,2 7,2 2.4
Cepennst Bucora, M 2,1 11,2 6,3 2.4
Sg;g o TogpeiX 1,18 4848 215 13,0
IMorounwuii npupict, M>-ra’! 0,71 27,19 11,5 7,1
Kinbkicts sepes, mr.-ra’! 880 12600 5598 3498
3amac y kopi, m*-ra’! 3,2 248,7 102 76

Pesyabratu (Results). 3Bakaroun Ha MOJTOAMHA BiK
CaMOCIHHMX COCHOBHMX JIICIB Ha 3€MJISIX CLIbCBKOIOC-
HO/IAPCHKOTO MPU3HAYCHHS, MOKHA BHOKPEMHUTH TaKi
NPIOPUTETHI €KOCHCTEMHI (YHKLIl: MOIIMHAHHS Ta
YTPUMaHHS ByIJIELI0 (OCOOMMBO B IPYHTI U min3em-
HOK) YaCTHHOK JICPEBHUX POCIHUH); YTBOPEHHS 0i0-
MacH; HarpoMajpKeHHsT B HIM €Heprii; KHCHENpoy-
KyBaHHs. be3mepedHo, Mo Ha €KOCHUCTEMHI (PYyHKIIil
CaMOCIHHX JICiB (IIBUAKICTb YTBOPEHHS NMEPBUHHOI
nponykuii, 6iomMacu TOILIO) BIUIMBATUME CTafisl BTO-

PHUHHOI CyKIIeCii, €KOJIOTIUHI Ta CBOJIIOLIHI MPOIECH,
SKi B HUX BiOyBaroThCs. Yepes 3HaYHy KUTBKICTh (hak-
TOpIB, IO B3a€MOIIOTH TIi/I YaC BiJIHOBICHHS €KOCHC-
TEMHU, CKIIAJJHO CIPOTHO3YBaTH XapakTep CYKIECii,
a, OTKe, PICT 1 MPOAYKTUBHICTh KX JiciB. [Ipore exc-
MIEPUMEHTAIBHUMU JIOCJIJPKCHHSIMHA BCTAHOBJICHO, 1110
NPUPOJIHI COCHOBI HACA/PKEHHS Ha 3EMIISIX CUTBCHKO-
rOCIOIAPChKOrO MPHU3HAYCHHS POCTYTh 33 BHCOKHUM
kiacoM OoHiTeTy (puc. 1). OcoOmuBO SBHO 115 TEHICH-
1Iis1 IPOCITIIKOBY€ETRCS Y IEPEBOCTAHAX MOJIOIOTO BIKY
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BHaCHi,ZIOK 3AJIMIIKOBOIO HarpoOMaKCHHSA IMOXUBHUX
PEUOBHMH y TPYHTI KOJHUIIHIX CLIHCHKOTOCTIONAPCHKUX
3eMelb.
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Puc. 1. Po3nozin npoOHUX 1IOII 32 KJIacaMu OOHITETY

Fig. 1. Distribution of sample plots by site indices

OHi€r0 13 BaXKJIMBUX TaKCAllIMHUX O3HAK, KA Xa-
paxkTepusye MPOAYKTHBHICTb JI€PEBOCTaHY, € CepeHs
BHCOTa Ta ii quHamika. Ha puc. 2 HaBeJeHO picT y BU-
COTy CaMOCIHMX COCHOBHX JiciB [* kimacy OoHiTeTy
nopiBHsHO 31 wTyynumu (Jlakuna, Tepentres, Bacu-
e, 2012) Tta npupopaumu (Jlakuma, AJEKCiioK,
2017) nepeBoctanamu Ykpaincekoro [lomiccs. Anami-
3yIOYH JIaHi 32 BiICOTKaMH MK HUMH y TEBHI mepio-
JIM BIKYy BapTO BiJA3HAYMUTH, IO E€HEPTris POCTy y BU-
COTy CaMOCIHHHX JIiCIB ITOMITHO TIEPEBUIIYE TaKy K
y COCHOBHMX IUTYYHUX 1 NPUPOJHMX Jicax. IcTOTHY
BIJIMIHHICTB CIIOCTepexeHo y Bili 10 pokiB — mopis-
HSHO K 3 mpupomHumu (+35,6%), Tak i MTYyIHHIMHU
(+22,2%) nepeBocranamu. OnHak ii momanbpiia Ju-
HaMiKa CBUIYMTH MPO 3INIA/PKyBaHHS PI3HUIN TPEHILY
pocTy 31 INTYYHUMH COCHOBHMH AEPEBOCTaHAMH, TOJ1
SK 3 IPUPOAHUMH COCHSIKAMHU HaBiTh y Billi 50 pokiB
BiJIXWJICHHSI 3Hauy1e 1 ckiajae +11,8%. 31 301nbIeH-
HSIM KJIacy OOHITETY IIs BIIMIHHICTB € iCTOTHIIIIOIO.

Jlnst ouiHIOBaHHS 3arajibHOT NPOAYKTHBHOCTI CaMo-
CIHHHUX COCHOBHX JIICIB JIOLIJIbHO IPOaHaJi3yBaTH
MapaMeTpuyHy CTPYKTypy OCHOBHHX TaKCalliHHUX
MOKa3HUKIB AEPEBOCTaHIB Ha | ra, OTpUMaHUX 3a pe-

3yabTaTaMy TaKcallii IPOOHUX TUIOI, TaKUX SK Killb-
KICTh JiepeB, CepeHiil 3amac cTOBOYpOBOi JAepeBUHU
Ta BiHOCHA MoBHOTA (puc. 3). Bapro Bin3HaUnTH BU-
COKY JIUCTIEPCIIO0 AOCITI/DKYBAaHUX TaKCAI[IHHUX ITOKa3-
HUKIB HaBiTh Y MeKaxX OAHOTO BIKOBOTO Jiana3oHy, 10
3YMOBJICHO, HAacaMIlepe/l, HaOIMKEHICTIO CaMOCIiHOT
IUJISTHKA 10 CTiHU JICY, THTIOM penbedy, TpoPHICTIO
TPYHTOBHUX yYMOB, BiJICYTHICTIO OyIb-SIKMX JIICOTOCITO-
JAPCHKUX 3axoaiB Tomlo. [1oTpiOHO BiAMITUTH BHCOKY
BIJTHOCHY IIOBHOTY CaMOCIHHMX JICiB, sIKa 3a3BHYai
nepeBuiye 1,0 1 3a cTaHIAPTHUMH TaOJHUISAMHU OIli-
HIOBaHHSI BIJIHOCHOI TIOBHOTH JJIsl COCHOBHX JIEPEBO-
craHiB Ykpaincekoro [lomices iHomi csrae monax 2,0
omunnnp (bimoyc ta in., 2021), oo miaTBepIKy€e He-
0OXiTHICTh OIPAIIOBAHHS BiJIMOBITHUX HOPMATHBIB
JUTSI OI[IHIOBAHHS I1i€1 KaTeropii IepeBOCTaHIB.
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Fig. 2. Height growth of pine stands of site index I*
of the Ukrainian Polissia
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Fig. 3. The main forest stand parameters of naturally regrown pine forests according to the data of sample plots
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HMuckycia (Discussion). Ananiz mapameTpu9HOl
CTPYKTYpPH TPOAYKTUBHOCTI CAMOCIHHHX COCHOBHX
niciB Ykpaincekoro [lomicest € 6a3ucoM uist OIiHIOBaH-
Hsl TXHIX eKONOT1YHMX (YHKIIH, 10 HA eTari TPOTHIil
m100abHUM 3MiHAM KIIIMaTy 1 poii JTiCOBUX EKOCHC-
TeM y BUpIIIEHHI i€l MpoOieMu, € IPiOpUTETHUM Ha-
MPSIMOM  JTOCITIKCHD CBITOBOI JIiCIBHUYO-EKOJIOTITHOT
crinpHOTH (ITactepnak, [Ipuxompko, ['ipc, 2021; Lesnik
et al., 2022; Irland Lloyd et al., 2023; Kpununbkuii Ta
iH., 2023). OnHi€0 3 OCHOBHHX JOCTIKYBAaHHX €KO-
JoriyHuX (PYHKIIH JepeBOCTaHIB € JICMIOHYBaHHS BYT-
nemto (00CsATH HArpoOMaDKEHHsI, TEMITH JICIIOHYBaHHSI
tomro). CaMOCIiiiHI JTich — SK TPUPOTHO CTBOPEHI KO-
CUCTEMH Y IIbOMY HaIlpsMi JOCITiPKEeHI HeZ0CTaTHRO.

OnHuM 13 0a30BMX MOKA3HUKIB, 1110 BIUIMBAE Ha 00-
CSTH JICTIOHYBaHHS BYIJICIIO JIEpEBaMH Ta JIEPEBOCTa-
HaMH, € 0a3ucHA LIIJIBHICTH OCHOBHHUX KOMIIOHEHTIB
(diTomacu (IepeBUHH, KOPH) Y CTOBOYPI, TJIKax KPOHH
Ta KOpeHsX. HalliCTOTHIIMMI BIJTUB Ha OOCATH JETIO-
HYBaHHS BYIJIEIIO MAlOTh MapaMeTpy 0a3WCHOI IIiTb-
HOCTI CTOBOYpIB JepeB COCHH, a/DKe YacTKa OCTaH-
HIX 3MIHIOEThCA B Mexkax 60,0-70,0% Bim 3araiabHOI
(iTomacu aepesa.

ITokasHuku cepenHboi 0a3MCHOI IMITLHOCTI CTOB-
OypiB HIepeB COCHH, IO XapakKTEpHU3YIOTh CaMOCIi-
Hi sicn Ykpaincekoro Ilomices, 3a pe3ynsratamu eKc-

MEPUMEHTAIBHUX JIOCIHIPKEHb CTaHOBUIIM: JICPEBU-
o — 341 xr-(mM®)!, xopu — 277 xr-(M)!, i mepesu-
Hu + kopu — 327 kr-(M*)! (Bmumuk, 2022). ITopis-
HSHO 3 pe3y/ibTaraMH iHIIMX JOCTIJKEHb COCHOBHX
JepeBOCTaHIB [IITy4HI COCHOBi JepeBocTtaHu Yep-
kacekoro Oopy (Jlakmma, Illampaii, 2013), mry4ni
cocHoBi aepeBoctanu Ilomices Ta Jlicocteny Ykpai-
vu (Jlaknma, 2002), mTy49HI COCHOBI /IepeBOCTAaHHN Ha
crapoopHux 3emisix KwuiBcekoro [lomiccs (Jlakmma
Ta iH., 2012) Ta NpUpOaHI COCHOBI AEPEBOCTAHH, IO
poctyth y KwuiBchkili obGnacti (BacuiaumuH Ta iH.,
2019)], siki pi3HATHCS 3a MOXOKCHHSIM, JICOPOCTHH-
HOIO 30HOI0 Ta BIKOM, OYIKYBaHO HAOyBarOTh IEIIO
BUINHUX 3HAYCHBb MOPIBHIHO 3 CAMOCIHHUMH COCHSKA-
MH, L0 MiATBEPUKYE IMONEPEIHI BUCHOBKH IIPO BH-
COKHMH BMICT BOJOTM Yy JEpPEBHHI B MOJOIOMY Billi
(puc. 4). OxpiM TOrO, IPYHTOBI YMOBH (CTPYKTY-
pa, MEXaHIYHUH CKJIaJl, POAIOYICTh, BOJOTICTH TOIIO)
TaKOX MarOTh 3HAYHUN BIUIMB Ha (POpPMyBaHHS Mi3HBOI
JIEPEBUHH, a, OTXKE, 1 1i IIIBHOCTI.

Otpumani cepenHi 3Ha4eHHs Oa3MCHOI MIIIBHOC-
Ti JJEpEBUHM Ta KOPH CTOBOYpPiB MOXKHA TaKOX BUKO-
PHUCTOBYBATH IIiJ] 4aC BaroBoro croco0y oOJIiKy JepeB-
HOT MPOAYKIIT COCHOBUX HACA/DKEHb, 110 MPUPOIHUM
[UIAXOM 3 SIBWJIMCS Ha 3eMIISIX, Ki OyiaW BUBEAEHI
3 CUTBCHKOTOCIIONAPCHKOTO 00Iry.

BasucHa minsHicTh, Kkr(M3)!

JIEpEBHHA

T'eorpagivne mommpeHHs 1 MOXOKCHHS HacaKCHb

= CamosaiiceHi 3emiti Ykpaincbkoro [omicest

B Yepkacwekuit 6ip, mrydne (Jlakuma, [lampaii, 2013)

B Vxpainceke [Tomnices i Jlicocnen, mryune (Jlakuaa, 2002)
Crapoopsi 3emni KuiBcbkoi o6macTi, mryune (Jlakuna Ta in., 2012)

® KuiBcbka o6nacts, npupoase (Bacunmummu 1a iH., 2019)

JiepeBHHatKopa

Kopa

Puc. 4. Cepennst 6a3ucHa MUTBHICTE KOMIIOHEHTIB (hiToMacu cTOBOYpIB JiepeB COCHU 3BUYaHOT Pi3HOTO
reorpadiuHOro MOMIUPEHHS 1 OXOIKCHHS

Fig. 4. The average basic density of living biomass components of Scots pine tree stems of different
geographical distribution and origin

OCHOBHHMM €JICMEHTOM Te€HEPyBaHHS KHCHIO 1 Jie-
MOHYBaHHsI ByIJIeLt0 3 arMocdepu B mporeci (poTo-
CHHTe3y B JIEpEeBOCTaHAX € XBod. [i Maca icTOTHO 3ase-
JKUTh BiJ 0araTb0X YMHHUKIB JOBKULIS, ITOXOIKCHHS
1 mapaMeTpu4Hoi CTPYKTypH aepeBoctany. Ha puc. 5
HABEJICHO 3MIHY MAacH XBOi 3aJIC)KHO BiJ| CEpeIHBOT

BHCOTH Ta IOXO/KCHHS JEPEBOCTaHY Yy CaMOCIHHUX,
WTYyYHHUX 1 MpUpoAHUX JicoctaHax (Jlakuma, 2013) 3a
(hikcoBaHOro cepeaHboro aiamerpa 10 cM i BiAHOCHIH
nosHoTI 0,9.

TakuM YMHOM, CaMOCiHI COCHOBI JICH y MOJO-
JIOMY Billl IEIOHYIOTh BYIVICHIO OWUTbINE, HIX IITYy4YHI
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1 TIpUPOIHI JEPEBOCTAHH. 3a pe3yibTraTaMu HOCIi-
JKEHb, CAMOCIHHI COCHOBI JIiCH AOCATAIOTh CEPEIHBO-
ro piamerpa 10 cm y Bini 15-20 pokis. SIkmo BBaxka-
TH, IO iXHS CepeHs BUCOTa y IIbOMY Billi CTAHOBUTH
10 M, To Ha 1 Ta caMoO3aliCEeHUX 3eMeIb HAA3EMHOIO
YaCTHHOI COCHOBUX JICIB aKyMYJIOEThCS Oiiblie
30 T gemoHoBaHOTO BymiIemioo (puc. 6). 3a HaBeIeHU-
MU JTaHUMH, HarpOMaPKEHHS JIETOHOBAHOTO BYTJIEITIO

HaJ[3¢MHOI0 YaCTHHOIO CaMOCIHHUX COCHOBHX JICPEBO-
cTaHiB 3a (hIKCOBAaHOTO cepenHboro niamerpa 10 cm
1 Jliama3oHi cepeHiX BUCOT BiJ 6 10 14 M icTOTHO T1e-
peBaXka€e aHAJIOTIYHUHN MMOKA3HUK JJISl YUCTUX MPHUPOJ-
HUX 1 wWTyyHux aepeBoctaniB (Big 10,3 no 20,4%).
Oco0MuBO 1CTOTHY BIJIMIHHICTB CIIOCTEPEKEHO I10-
PIBHSIHO 3 TIPUPOTHUMHU JIEPEBOCTAHAMH, SIKI POCTYTh
y JICOBUX MacHBax.
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Fig. 5. Above-ground biomass dynamics of needles of pine stands with height at the mean diameter of 10 cm
and a relative stocking of 0.9
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Fig. 6. Estimation of the volumes of carbon sequestration by different pine stands with the mean diameter
of 10 cm and a relative stocking of 0.9

OueBHIHO, IO OKPIM HAA3EMHOI YaCTHHHU JEPEB,
O10MPOMYKIIIHHII TMOTEHIlial HacaKeHb (POPMYIOTH
TaKOXK KOPEHEBI1 CUCTEMH 1 ()OTOCHHTE3YIOUHIl armapar.
Lle cBigunTh MpO Barome 3HAYCHHS MiA3€MHOI YacTH-
HU ¢iToMacu y ByIIeleBOMYy OajaHCi, a BiATaK Baxk-

JIUBICTH 30€PEIKCHHsI CAMOCIHHMX JIICIB Bij 3pyOyBaH-
HS 1 BUKOPYOBYBaHHSI.

3 ommsiay Ha BIOKPUTTS PUHKY 3€MEJb CUIBCHKO-
TOCIIOAPCHKOro IMPHU3HAYEHHS 1 TEPUTOPII0 Ccamo-
ciitnux miciB Ha Hux (IIpo BHecenHs 3MmiH..., 2020),
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JOCITIDKEHHST €KOCUCTEMHUX TTOCTYT IUX JICIB MOX-
TUBO yOe3MeunTh X BiJ TOTaasHOTO 3HUIIEHHS. Jlico-
BJIACHUKH 3a3BHYail HE OTPUMYIOTh KOMIIEHCAIIi] 3a Ti
MOCITYTH, SKI HAJalOTh CYCIIUIBCTBY JICH, IO Tepe-
OyBaroThb B iXHIM BIACHOCTI, a, OTXKE, 1 HE BOAYAIOTH
nmoTpeOr BpaxOBYBaTH iX MiJl 4ac MPUHHATTS PillleHb
o010 BUKopucTanHs 3emens (Conosii, 2016). [Tpuan-
Ha TIOJIATAaE B TOMY, 10 BIIACHUKAaM 3eMJli Habararo BH-
TiHIIIIE BUPOILYBATH ClIICHKOTOCIIONAPCHKI KYIbTYpH
1 IOPIYHO OTPUMYBATH JOXiJ, HIXK YeKaTH Ha MOXKIIH-
BUH TIPHUOYTOK Bif JTicy. 32 JOITOMOTOI0 PUHKOBOTO Me-
XaHI3My €KOCHCTEeMHHMX TOCTYT JIiCiB MOKHA 3aro0ira-
TH BUCHQ)XJIMBOMY JIICOKOPHCTYBAaHHIO, BIUIMBAaTH Ha
MEHEDKMCHT JTICOBJIACHUKIB, HAJaroun iM (iHAHCOBY
KOMITCHCAIIIIO 32 30epeKeHHS JIICOCTaHiB. Y 0arathox
BHUIMAJKaX 3aIliKaBJICHUM CTOpPOHaAM (JepskaBa, IIif-
MIPUEMCTBO YU TPOMAISTHWH) BUTITHO BHECTH TEBHY,
TOPIBHSHO HE3Ha4YHy, ITUIaTy 3apajdl TOKpaIeHHs
BJIaCHOTO T0OP0OYyTY ab0 iCTOTHOTO i ABUIICHHS TPH-
OyTKiB, ITOB’s3aHUX 3 SAKICTIO eKojorigaux ymoB (Co-
noBiif, 2016). ¥ maitOyTHROMY I1€ JacTh 3MOTY 3MEH-
IIUTH PO30PAHICTh TEPHUTOPil, 3OITBIIUTH pPIBEHB
JicucTocTi, 30eperTd O10JOTriYHe pI3HOMAHITTA Ta
CTBOPUTH MOXIIUBOCTI UIS CTaJIOTO PO3BHUTKY JIiCO-
TOCIIO/IaPChKOT Tajy3i.

BucnoBku (Conclusions). B ymoBax tmo6ampHOT
3MIiHM KJIIMaTy Ta BaroMoro €KOJIOTiYHOTO HaBaHTa-
KEHHSI Ha JIOBKUIIS BOEHHUMH JAisIMH POCii, SIKi TIpH-
3BOJISATH JI0 iICTOTHOTO 3MCHIIICHHS JIiCOBOTO TTOKPHUBY
VYkpaian, 30epexeHHsT CaMOCIHHUX JIICIB Ha KOJHUIITHIX
MaJIONPOIYKTHBHHUX 3€MJISIX € aKTyaJbHUM 3aBIaHHIM
JUTSL CYCTIIBCTBA 1 JIICOBOT Taiy3i SIK 3 €KOHOMIYHOTO
Ta EKOJIOTIYHOTO, TaK 1 3 COIiaTHbHOTO MOTJISITY.

3a maHWMH JOCTIIHKeHb 3 AUCTAHIIIHOTO 30HIY-
BaHHA TepuTOpii YKpaiHu, BUsBICHO moHaa 1,8 MiH Ta
JCOBHX HACaJKeHb 1M03a MEKaMH JICOBOTO (OHIY
Jep’kaBu. 3HaYHYy 4YacTUHY 3 HHX (B Mmexax 400-
500 THc. ra) mocimarTh caMOCilHI JIiCH, SKi 3aiiMarOTh
MEPEBAKHO 3€MITI CIITLCHKOTOCIIOJIAPCHKOTO TPHU3HA-
yeHHs. [CTOTHA YacTka caMOCIHHUX JICIiB JIOKaJi30Ba-
Ha y Ilomicekiit 30HI YKpainu, e HU3bKOTIPOAYKTHBHI
CymiIIaHi 3eMJIi CiIbCHKOTOCIOIAPCHKOTO TPHU3HA-
YeHHsI MCHS Jerpaaamii KOJICKTUBHUX TOCTIOIAPCTB
Oynu po3maiioBaHi 1 TpUBATW Yac HE 00POOISITUCH iX
BJIACHUKAMU.

[IpupoaHi cOCHOBI epeBOCTaHW Ha 3EMIISIX Clllb-
CHKOTOCITOJIAPCHKOTO TIPU3HAYEHHS POCTYTh TEepPEeBakK-
HO 3a BucokuM (I* i Bumie) kmacamu 6oHiTeTYy. OC00-
JIUBO YITKO ITFO TEHIEHIIII0 MPOCHTIKOBAHO Y JIEPEBO-
CTaHax MOJIOJIOTO BiKY 3a paxyHOK 3aJMIIIKOBOTO Ha-
TPOMaJ[)KEHHS ITOKUBHUX PEUOBHH Y IPYHTI KOJIHIITHIX
CLITBCHKOTOCTIONAPCHKUX 3EMETTh.

VY camoOCiifHUX JICiB CHOCTEPEKEHO BUCOKY Bij-
HOCHY TIOBHOTY, sika 3a3Buuail mepeswuirye 1,0 (iHomi
moHax 2,0 OMWHUIG 32 CTAHAAPTHUMH TaOTUIIMU BiJl-
HOCHOI TIOBHOTH JUIsl COCHOBHIX JEPEBOCTaHIB YKpa-
facekoro Ilomices), MO CBITYUTH PO HEOOXIiTHICTH
OTIPAIIIOBAaHHS BiIMOBITHIUX HOPMATHBIB ITOBHOTH JIJIS
OIIiHIOBAHHS IIi€] KaTeTopii 1epeBOCTaHIB.

Hocmimkennss ekocucTeMHUX (DyHKIIA caMocCiii-
HUX JICIB Ha 3eMJIIX CLIBCHKOTOCIIONAPCHKOTO TIPH-
3HaueHHs YKpaiHncekoro Ilomiccs motpeOye, Hacam-
mepes, EKCIEePUMEHTAIBHOTO OIIHIOBaHHS (iToMa-
cu (3knBO1 AepeBHOI Oiomacu) i MopTMacH (BigMepinx
JIEPEeBHUX POCIHMH ab0 iXHIX (pparMeHTiB), SIK y HaA-
3eMHIHN, Tak 1 MA3eMHIi YacTMHAX HACAKECHHS.

3a moka3HWKaMu 0a3WCHOI TIUTBHOCTI JCPECBHHH
(341 xr-(M*)") camociitHi AepeBOCTaHM MarOTh JEIIO0
MEHIITY MIUTHHICTh, MOPIBHSHO 3 iHIIMMH COCHSIKaMHU
30HU YKpaincekoro [lomicea. Maca XBoi y AoCTimKy-
BaHMX CAMOCIHHUX JepeBOCTaHaX 3a3BHUail repeBa-
JKa€ Macy XBOI y COCHSKax MPHUPOIHOTO i MITy4YHOTO
MOXOJIKCHHs periony mociipkens (Bix 10,0 no 55,0%)
3a MOMiOHUX CEepeaHiX BUCOTH 1 JiaMeTpa HacaKeHb,
10 iICTOTHO BIUTMBAE Ha (pOPMyBaHHS MOTOYHOTO TIPHU-
POCTY A€pEeBUHH 1 HATPOMAKEHHS BYTJICITIO.

3BakarouM Ha MOJOAWH BIK TPUPOJHUX JIICIB
Ha 3eMJISIX CLIBCHKOTOCIIOAPCHKOTO TPU3HAYEHHS,
MOYKHAa BHOKPEMHTH TaKi TPIOPUTETHI EKOCHCTEM-
Hi (QyHKIIi: yTBOpeHHs OioMacy i MOPTMAacH, TMOTIIH-
HaHHS Ta YTPUMYBAaHHS BYIJIEIIO (0COOIHMBO B IPYHTI
1 MA3eMHOI0 YaCTHHOIO NIEPEBHUX POCIHH), KUCHE-
MIPOIYKYBaHHSI Ta €HEProNpPOAYKTUBHICTH (aKyMYyITIO-
BaHHs eHeprii). [Ipu mocsrHeHHI caMOCIHHUM JepeBo-
ctaHoM cepenHix miamerpa 10 cm ta Bucotu 10 m
y Bimi 15-20 pokiB 3 1 ra HaA3eMHOIO0 YaCTHHOIO aKy-
MyTIOeTbes Oinbiie 30 T 1eMOHOBAaHOTO BYIVIELIO, IO
€ ICTOTHUM BHECKOM Yy 3arayibHMi OanaHc peaiizarii
1i€i eKOCUCTEMHOT (DYHKITIT JTiCIB.

30epekeHHsT CaMOCIHHUX JiCiB, OKpIM E€KOHOMid-
HOTO e(eKTy, B MalilOyTHROMY JTaCTh 3MOTY 3MCHIITUTH
pPO30paHiCTh TEPUTOPIi, 30UTEIITUTH OOCAT TTOTIIMHAHHS
BYTJIEII0, 30epertu 0ioJoTiyHe PiI3HOMAHITTS, IO 3a-
0e3MeynTh SKOJIIOTIYHIHA €EeKT 1 CTBOPUTH MOYKITMBOC-
Ti IS CTAJIOTO PO3BUTKY [10MTICHKOTO peTionHy.
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forest formations. Along with the implementation
of the “Green Country” program of the President of
Ukraine, on which the foresters of the country and
society as a whole are successfully working, special
attention should be paid to the preservation and forest
management of naturally regrown forests created by
nature on agricultural lands.

In the Ukrainian Polissia, the category of self-
seeded areas received perhaps the largest representa-
tion in the country due to the fairly high forest cover
of the region, where forest tracts border on agricultural
lands which lost the profitability of cultivation by their
owners during the period of Ukraine’s independence.
The main forest-forming tree species found in these
naturally regrown forests on agricultural lands is Scots
pine, which became the object of the study.

According to a specially developed methodology,
23 temporary sample plots were laid out in five re-
gions of the Ukrainian Polissia (Volyn, Rivne, Zhy-
tomyr, Kyiv and Chernihiv) with felling and poly-
fractional evaluation of 76 trees in naturally regrown
forests with a predominance of Scots pine.

In the course of the studies, it was found that
natural pine stands on agricultural lands grow mainly
according to the site class index I* and higher. This
tendency is especially evident in young stands due
to the residual accumulation of nutrients in the soil
of former agricultural lands. The relative stocking of
the studied stands usually exceeds 1.0 (sometimes
reaches 2.0 units), which indicates the need to de-
velop an appropriate forest mensuration regulatory
framework for a comprehensive assessment of this
category of stands.

One of the main studied ecological functions of
naturally regrown pine forests is the volume of car-
bon accumulation and rates of carbon sequestration.
Their parameters functionally depend on the produc-
tivity of forest stands, the mass of the photosynthetic
apparatus (needles) and indicators of the basic density
of living biomass components. Based on the indica-
tors of basic wood density (341 kg-(m®)™"), the studied
stands have a slightly lower density compared to other
pine forests of the Ukrainian Polissia zone, which are
characterized by high moisture content in wood at a
young age, soil conditions (structure, mechanical
composition, fertility), which has a significant impact
on the formation of late wood, and, consequently,
on its density. The mass of needles in naturally re-
grown pine stands usually exceeds the compared pa-
rameters in pine stands of natural and artificial ori-
gin in the study region at fixed average heights and
diameters of stands from 10.0 to 55.0%, which sig-
nificantly affects the current wood increment and,
accordingly, carbon accumulation.

The conducted studies prove that naturally regrown
pine forests at a young age deposit more carbon than
artificial and natural stands in the study region. Thus,
1 hectare of the forest already at the age of 10 years
can accumulate up to 30 tons of carbon only in the
above-ground part, which is a significant contribu-
tion to the overall balance of the implementation of
the ecosystem function of forests, therefore they
require protection and proper forest management.

Key words: natural forest regrown; abandoned
agricultural land; Scots pine; density; productivity;
ecological functions; carbon sequestration.
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CMOCOBHO IMNIeMeHmayii KOHYenyii cmanoeo po3gumKky mypusmy i pekpeayii eumazaroms epekmugHoco ma payio-
HAIbHO20 SUKOPUCTNAHHA NPUPOOHUX DECypCis, iX 0XOpOHU ma GiOMBOPEeHHs HA 8CIX DIBHAX — HAYIOHATbHOMY, pecio-
HanoHomy 1 1okanvromy. Typusm i pexpeayisn 6 Yxpaini — ye eanyzv 3 enuKUM nOmMeHyiaiom ma nepcnekmueamu, aie
B800HOUAC Ye CKIAOHA | OUHAMIYHA CUCTEMA, SIKA OXONTIOE PISHOMAHIMHI Pe2IOHAIbHI, eKOL02IUHI, eKOHOMIYHI, Op2eati-
3ayiUHi ma iHwi acnekmu.

Ocobnusy ysacy akyeHmosarHo HA eKOLOSIUHUX, eKOHOMIYHUX [ COYIANbHUX ACNEeKMAaX 6NpO8aA0NCEeHHSA KOHYenyii
CMano2o po3sUmKy mypusmy ma pekpeayii, 3 ypaxyeanHsam 6UKIUKIG, WO GUHUKAIOMb Yepe3 GiuHy 6 YKpaiHi.

Jna oocaenenns eghpexkmusnux pesynvmamis woo0o opeaizayii, yHKYIOHY8AHHA Ma PO3GUMKY MYPUIMY i peKpe-
ayii, 6 Yrpaini nputinsamo Hu3Ky HOpMamueno-npasosux axmis. OCHo6HI npobremu, Ki 2aibMyiomb Cb020OHI IMnie-
MeHmayito KoHyenyii cmanozo po3eumxy mypusmy i pekpeayii 6 Ykpaini — ye, Hacamnepeo, 3aMiHO8AHI COMHI 2eKma-
pie mepumopii Yxpainu, 3a6pyoueni boenpunacamu mepumopii, 3HuWeHi 3Hauri niowi 1icogoeo GoHAy, 3pyUHosana
ingppacmpyxkmypa mowo. Ilopso 3 yum, y Memoouyi suznauents wkoou ma 30umkie, sameepodicenoi Minicmepcmeom
3axucmy 008KILIA ma NPUPOOHUX pecypcié YKpainu, 6paxo8ano auuie Yacmuny eKOHOMIYHUX 30UmKi6, a THWi 3HAYHI
empamu He 8paxo8aHo. [na ycniumoi peanizayii meopemuuHux noio4CeHb, MEemoOUyHUX ma eKOHOMIKO-Npagosux nio-
X00i6 w000 imniemenmayii KOHYenyii cmanoeo po3eumxy mypusmy i pekpeayii 6 Ykpaini, 3anponoHo8aro epaxosy-
6amu pe2ioHANbHI COYIO-EKO0L020-eKOHOMIUHI 0coOnU8oCcmi. 36epHeno Yeazcy Ha PI3HOMAHIMHICMb Pe2IOHAILHUX YMO8,
wWo 8NAUBAIOMb HA OP2AHI3AYII0 MA PO38UMOK MYPUsmy i pexpeayii ¢ Ykpaiti.

Knwuosi cnosa: npodonemu cmanozo po3gumky mypusmy i pekpeayii; pecioHanbHi COYio-eKoN020-eKOHOMIUHI
0COONUBOCMI, NOWKOONCEHHA NPUPOOHO20 cepedosuwyd; 6NaUG GillHU HA MYypusm i pekpeayiio, 3a6e3nedeHns eKono-
2IYHOI be3neKu, eKOHOMIKO-NpAagosi ACneKmu, 0XOPOHA NPUPOOHUX PecypcCis; PAyioHaIbHe GUKOPUCIANHS NPUPOOHUX

pecypcis.

Beryn (Introduction). Typusm i pekpearis Bi-
IirparoTh KJIIOYOBY PpOJb Yy CTajoOMy COLiaJbHO-
CKOHOMIYHOMY PO3BUTKY Ta OXOPOHI HAaBKOJHMIIHBOTO
MPUPOJHOTO CepeioBuIa. B yMoBax BOEHHOIO CTaHy
PO3BHTOK TypH3My 1 pekpearii B 0araTbox perioHax
VYkpainu € mpoOneMaruyHuM, a B JCSIKHX — HEMOX-
JUBUM. BrmuB TpuBarouoi BiliHM BUSIBUB ypa3iMBICTh
TYPUCTHYHOI 1HIyCTpil 10 30BHIMIHIX YUHHKKIB. CII0-
CTEpPEIKEHO 3MEHIICHHS KiIbKOCTI Typoneparopis i Ty-
PUCTUYHUX AarcHTIB, CKOPOYEHHS KIUIBKOCTI iHO3eM-
HUX TYPHUCTIB, @ TaKO)X BTpary LIHHHUX NPUPOAHUX
pecypciB Ta TOTIpIIEHHS SIKOCTI MOBITps 4epe3 Biii-
ChKOBI mii. IMIUIEMeHTAIlisl KOHIICHINI CTajJoro po3-
BUTKY TypuU3My 1 pekpeauii MOXJIHBa JHILE B YMO-
BaXx €(EeKTHMBHOIO Ta paliOHAJIBHOTO BHKOPHCTAaH-
HSI, OXOPOHU Ta BIATBOPEHHS NMPUPOIHUX PECypCiB
1 BUpILICHHSI TEOPETUKO-METOAMYHHUX Ta EKOHOMIKO-
MPaBOBUX MPOOJIEM Ha BCIX PIBHAX — HAI[IOHAJIHHOMY,
PETiOHATEHOMY 1 JIOKaJIHbHOMY.

Cepen OCHOBHHMX TEOPETHKO-METOAMYHUX Ta
CKOHOMIKO-ITPaBOBHX MPOOJIEM CTaJoro po3BHUTKY TY-
pu3My 1 pekpeanii Ykpainu € mopHoMaciitabHa BiliHa
Pocii nporu VYkpaiau (posmowanace 24.02.2022 p.),
sIKa TIPU3BENIA 110 3HAYHUX PYHHYBAaHb Ta IIOJACHKHX
KepTB B YKpaiHi, Aerpajauii i 3HUIICHHS IPHPOTHO-
ro CcepeloBHIIA, 00’€KTiB KyIbTYpHOI Ta iCTOPUYHOI
CHaJIIMHH, a TAKOXK MiANPHEMCTB, SIKi MAlOTh CTpare-
riYHE 3HAUCHHS JIJISi CKOHOMIKH 1 O€3IeKH JepIKaBH.
Ha croromi B yMoOBax pociHChKO-yKpaiHChKOT BiHH
cthepa Typusmy i pexpearii B YkpaiHi, opsng i3 cy-
MDKHAMHA rary3sMH, BUSBHIIACH CepeN HaHOIBII TI0-
CTpaxaamux i XapaKTePU3y€eThCs 3HAYHOK HECTa-
OinmpHicTIO. Typusm i pereaum B YKpaiHi, Sk ¢popmu
BITHOBJICHHSI TICHMXOEMOIIMHUX Ta (i3UYHUX CHJI,
3ITKHYJIMCS. ChOTOJHI 3 YUCIEHHUMH BUKIHUKAMH 1 T10-
TpeOyIOTh CHCTEMHHX 3MiH, HOBHUX TEOPETHKO-METO-

IAIHUX Ta CKOHOMIKO-TIPABOBUX IIiIXOMiB, HOBHX
CTpaTeTiyHUX 3aBAaHb, SKi O BiANOBiNAIM BUMOTaM
CBOTOZICHHSI Ta MOoTpedaM MalOyTHIX MOKOJiHb. Po-
3po0JIeHI Ha ChOTOJHI TEOPETUKO-METOJUYHI ITiJI-
XOIU HEJIOCTaTHbO ©(PEKTUBHI IS 3a0e3MeYeHHs
€KOHOMIKO-TIPaBOBUX YMOB MO0 IMITJIEMEHTAITIT KOH-
NIl cTaJoro po3BUTKY TypU3MY i pekpeartii B Ykpa-

i. Ile TOsCHIOETBCS, 30KpeMa, THUM, IO B PIi3HUX
perionax YKpaiHM iCHYIOTH 3HauHi COLialbHO-CKOHO-
MIYHI Ta €KOJOT14Hl BIAMIHHOCTI, 0COOIMBO B 00Jac-
TAX, B IKUX BEAYThCs MOCTINHI OotoBi il (JloHembka,
Jlyrancpka, XapkiBchKa, 3amopi3zbka, XEpCOHCHKA),
abo periOHax SIKI 3HAXOASTHCA i THMYACOBOIO OKy-
Mauier pociiicbKUX BIHCHK (6J'II/ISBKO 20% TepI/ITOpll
YKpaum) CaMe TOMy HUHIIIHIA CTaH TypH3MY 1 pe-
Kpeallii B 0ararbox perioHax YKpaiHM MOXKHa Xapak-
TEpU3yBaTH K HeCTAOIIbHUN a00 KPU30BHI.

YV HUHIIIHIX yMOBaxX B YKpaiHi HEMOXJIHUBO 3a0e3-
MEYUTH TAapPMOHIMHHNA B3a€MO3B’S30K MK COIiallb-
HUMH, €KOJIOTIYHUMH Ta €KOHOMIYHHMH CHCTEMaMH.
BiamoBigHO, BHHHKA€ HEOOXIIHICTH aKTHBHO JOCII-
JOKYBaTH 1 pO3pOOJISITH HOBI TEOPETHYHI KOHIICIIIi,
METOJIMYHI Ta €KOHOMIKO-TIPABOBI MiJXOMH, CIPSIMO-
BaHl Ha BUPIIMIEHHS ICHYIOYMX PETiOHATBHUX MPOOIIeM
0710 3a0e3MEeUYeHHs] CTaJOr0 PO3BHTKY TYypH3MY 1
pekpearii B YkpaiHi.

3a3HauuMo, MMIO JIeAKI ACHEKTH PO3BHTKY TypH3-
My 1 pekpeartii Bi;IoOpaXeHO B MpPaLSX BITYUZHSHUX 1
3apyOikuHux BueHux (Steck, 1999; Honey, 2008; I'op-
baroma, 2010; Xaycrosa, 2010; bimoyc, 2014; Man-
oK, 2014; Pytuncekuii, 2014; T'puiyxk, 2015; Manb-
cbka, 2015; Mactok, 2015; bumoseus, 2021; bongap-
uyyk, 2021; I'aspum, 2021; Janumoxk, 2021; Yenypaa,
2021; IlaBmixa, 2022; Cauyk, 2022; IlumOantok,
2022 Ta iH.). He3axarouum Ha ICHYIOUI TEOPETHUKO-
METOJMYHI Ta EKOHOMIKO-TIPaBOBi PO3pOOKH, mpoodire-
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MaTHKa IIO00 IMIIEMEHTAIi1 KOHIICTIIIi CTaJoro po3-
BUTKY TYpH3MY 1 pekpeartii morpedye yI0CKOHAJICHHS.
B omyOnikoBaHUX IMpamsx HEIOCTaTHHO BPaxXOBaHO pe-
TiOHAJBHI COIIaThbHO-€KOHOMIUHI Ta €KOJIOTI4HI 0CO0-
muBocti. CaMe TOMY BUHHKA€E MOTpeda YI0CKOHAIM-
TH TEOPETUKO-METOIUYHI Ta €KOHOMIKO-IIPABOBI Iijl-
XOJIM 00 3a0€3IEUCHHS CTAJIOT0 PO3BUTKY TYypU3MY
1 pexpeartii B pi3HUX YMOBax perioHaibHOi Oe3rekn Ta
MIEPCIIEKTHB COIiaIbHO-EKOHOMIYHOTO PO3BHTKY.

Mema pobomu — anaii3 i po3poOJIeHHS TEOPETHKO-
METOJIMYHUX Ta CKOHOMIKO-TIPABOBUX PEKOMEHJIAIlIH
IOJI0 IMIUIEMEHTALll KOHIIEMI[i CTajJoro PO3BUTKY
TypHu3My 1 pekpearii B YkpaiHi.

Peanizamiss mocraBiieHOI METH 3yMOBHIIA HEOO0-
XiHICTh BHpINIEHHS TaKUX 3aBlaHb: IOCIIIATH
TEOPETUKO-METOUYHI AaCIEKTH IMIUIEMEHTAIlii KOH-
LeMLii cTaxoro po3BUTKY TYpH3MY i pekpeanii; mpo-
aHaJli3yBaTH OCHOBHI HOpPMATHBHO-IIPABOBI aKTH Ta
ixHill BIUIMB Ha opraHi:;aui}o Typu3My, a TaKOX BU-
3HAYUTH €KOHOMIKO-TIPaBOBI MpoOIeMu BIIPOBAIKCH-
Hs1 KOHIICTIIIIi CTaIoro PO3BUTKY TypH3My i pereauu
BUSIBUTH OCHOBHI €KOJIOT1YHI, EKOHOMIYHI Ta COIliaib-
Hi npoOiemu PO3BHTKY cq)epﬂ Typu3My 1 pereaun
Ta o6rpyHTyBaTH HACJIIJIKA BICHKOBOI arpecii mpoTu
Ykpainu B 1iil ramysi.

Metogu i metommka gocaimxeHnb (Research
methods and techniques). O6’exkm OJocnioocenns —
TEOPETUKO-METOIUYHI Ta CKOHOMIKO-TIPABOBI I IXOIH
II0/I0 CTAJIOr0 PO3BUTKY TYPHU3MY 1 pekpearlii B Ykpa-
iHi. [Ipeomem docniodicenns — IPoOIEMHU CTAIOTO PO3-
BUTKY TYpHU3MY 1 peKpeartii.

Jlis TOCSITHEHHS TTOCTaBJIEHOI METH POOOTH BH-
KOPHCTAaHO 3araiibHi Ta CHelianbHI HayKOBI METOJU:
HayKoeoi abcmpakyii — M 4ac oOTpyHTYBaHHS KaTero-
plaJIbHOTO amapary; y3aeaibHeHHs, adcmpazy8ants ma
aumanizy — TMiJ 9ac JOCJIDKEHHs IMIUICMEHTAllii KOH-
IIETIIi1 CTAJIOTO PO3BUTKY TypU3My 1 pekpearii B Ykpa-
iHI, JUIT MOCIHIIKEHHS pPETiOHAJBHHUX COII0-SKOJIOTO-
E€KOHOMIYHHUX OCOOJIUBOCTEH; Cmpame2iuHoeo anai-
3y — MiJ Yac OIIHIOBaHHS CTPATETIYHUX 3aBIaHb JUIsI
JOCSTHEHHSI CTAJOr0 PO3BUTKY TYypH3My 1 pekpearii
B YKpaiHi; Hopmamueruil — 1y PO3pOOJICHHS HAyKOBO-
MIPAKTUYHUX peKOMeHnauiﬁ y codepi dopmyBaHHSA
HOPMaTHBHO-TIPaBOBHX aKTIB 3 MMTaHb CTAJIOTO PO3BU-
TKy Typu3MYy i pekpeartii B YKpa1H1 2paqbzrmuu — s
HAOYHOTO BiJJOOPaXXCHHSI PETIOHAIBHUX BIIMIHHOC-
TeH, siKi HeoOXiHO BpaxoByBaTH MiJ yac IMIUIEMEH-
Tamii KOHLENIi CTaloro PO3BUTKY TYpHU3MY 1 pek-
pearii B YkpaiHi B yMOBax BilfHH, a TAaKOXX PE3yNbTaTIB
COIIaTbHO-€KOHOMIYHOTO JIOCITi[KEHHSI.

Jlns BUBYECHHS CYYaCHOTO CTaHy Ta IEPCIEKTHB
PO3BUTKY TypH3MY 1 pexpearii B Ykpaini Oyio TpoBe-
JICHO COI[IOJIOTIUHE ONMUTYBAHHS 32 JIOTIOMOTOI0 1HTEp-
HeT pecypciB (Google forms), 1o gano 3mory 3po3y-
MITH piBeHB 3aIliKaBJICHOCTI rpoMaisiH YKpa'l'HI/I 1010
BEIICHHS 613Hecy B C(bepl TypH3My i pereauu

Jns mociimKeHHs plBHOMaHlTHOCTl perioHaIbHUX
YMOB, 1110 BILUTUBAIOTh HA OPTaHi3allilo i PO3BUTOK TYy-
pusmMy i pereauu B YkpaiHi, 3aIPONOHOBAHO oOparu
perioHalibHI COI10-EKOJIOr0-EKOHOMIYHI 0COOIMBOCTI.

Pesyabratn (Results). Ha cygacnomy etami exo-
HOMIYHOTO PO3BUTKY TYpPH3M 1 peKpealis CTaioTh
BCE Baromimor c¢eporo, sfka BIUIMBAE HA PO3BU-
TOK PI3HMX Tajly3ell eKOHOMIKH: TPAHCIIOPT, 3B SI30K,
rOTeJIbHO-PECTOPaHHUE Oi3HEC TOILIO.

VY OGararbox KpaiHax cBity cdepa TypusMmy i pe-
Kpearii IIBUJKO PO3BHBAETHCS Ta BiAIrpae KIIIOYO-
By poOjb B €KOHOMILi, 3a0e3neuytoun noHan 50% Bix
3arajdbHUX JOXOJIB OIOMKETy KpaiHu (Sustainable
Development 2005). HpI/I6J'II/I3HO 40% KpalH CBITY
3ajexarb BiJ Typu3My i pekpearii, SK BiJ TOJOBHO-
ro JoKepena JA0Xoiay, a st onmusbko 80% — 1e oaHe 13
II’SITH OCHOBHUX JDKepen jaoxomay. 3a ocranHi 30-40
POKIB TypH3M 1 peKpearrist JOCATIN 3HAYHUX YCIIiXiB.
KinbkicTh iHO3EMHUX TYpHUCTIB B OKpEMHX JIeprKaBax
30imbIMIack B 4-5 pasis, a BaOTHI goxoan — B 20-25
pasiB. 3a ganumu BcecBiTHROT TypHCTHYHOT OpraHiza-
uii OOH (FOHBTO), Typu3sm i pekpeallisi CTaHOBJISITh

10% caitoBoro BBII Ta 3abe3neuytors Oau3bko 11%
pobOUNX MICIb. 3a IMPOrHO3AMHU EKCIIEPTIB 1€l opra-
Hi3awii, y HalOMWmK4i POKM 3HAYEHHS TypU3My 1 pe-
Kpeatii s eKoHOMiKH Oyzie crabineHo 3poctaru (Ye-
nypra Ta id., 2021).

OTxe, Typu3M 1 pekpeallis MOCTAITh SK BaXIJIU-
BUH CEKTOP €KOHOMIKH, TKUH CTa0IIbHO PO3BUBAETHCS
Ta Ma€ CepHO3HUH BIUIUB Ha COIiaIbHO-€KOHOMIUHUN
PO3BUTOK Oaratbox KpaiH CBITY.

B YKpalHl Typu3M i pereaum € OIHi€0 13 Haii-
NEepCIEeKTUBHIMX 1 BHUTIIHUX rany3eid. OnHOYacHO
s cdepa € CKIAJHOW JUHAMIYHOK CHCTEMOIO, sKa
BKJTIOYAE PI3HOMAHITHI perioHabHI, EKOJIOTIUHI, CKO-
HOMIYHI, OpTaHi3aIliifHi Ta iHIII acITeKTH.

Po3BuTOK TypusMy i pekpearnii B YkpaiHi cTumy-
JIFOE€ 3pOCTaHHS 1HIIMX, CYMDKHUX Taly3edl eKoHOMi-
KU (TPaHCIIOPTY, TOPTiBIi, CLIBCHKOTO TOCIOAAPCTBA
Ta iH.), IO CHpHUSE PO3BUTKY BCIX peErioHiB YKpai-
HU. 3aBISKA CBOIM YHIKaJbHUM TPHUPOAHUM pecyp-
cam, Oarariii iCTOpUYHIA CITaAIINHI Ta COIIOKYIBTYp-
HUM LIHHOCTSIM, YKpaiHa Ma€ 3HAYHUH TypUCTUYHO-
peKpealiiHiii MoTeHmiai, Mo Ja€ 3MOTY LTOPIYHO
po3BuBaTH chepy Typu3My i pekpearii.

Jnisi BUBUCHHS TEPCIEKTUB PO3BUTKY TYpPH3MY
1 pexpeanii B Ykpaini, Bupomorx 2022 poky Oymo
3MIIHCHEHO COIIOJIOTIYHE OMHUTYBAHHS 32 JIOTIOMOTOIO
iHTepHeT-pecypciB. Beporo Oymo ommrano 118 pec-
TIOHJICHTIB BikoM Bij 18 1o 75 pokiB. binbmricts onu-
taHux (57 oci6 ) manu Bik Big 25 no 35 pokiB. 3a
pe3yJbTaTaMH COoIliabHO-CKOHOMIYHOTO JIOCIIIJIKEH-
Hs1, OipIma gacTka (86%) rpoManssH YKpaiHu 3ailikaB-
TeHi BeleHHSAM Oi3Hecy B cdepi Typusmy 1 pexpeartii
(puc. 1). Takuii TOKa3HUK MiATBEPIKYE TOMYISAPHICTH
Ta HEOOXiJHICTh PO3BUTKY L€l ramy3i eKOHOMIKH.

3a3HauuMoO, M0 Ha CHOTOAHI 0arato TypHUCTHY-
HUX 00’€KTiB B YKpaiHi Ha 3HAYHIN TepUTOPIl 3aiu-
NIAFOTHCS HEJIOCTYITHUMH Yepe3 PU3UKHU Ta Oe3reKo-
Bi 3arpo3u, IoB’s13aHi 3 BINCHKOBOIO arpeciero Pocii.
B ymoBax BiiiHH B YKpaiHi HEMOXKIIMBO MOBHICTIO 3a-
0e3meunTH peaizalliio KOHIICMIl CTallor0 PO3BHT-
Ky Typu3My i pekpeauii. Cepesy OCHOBHUX MpoOieM
MOYKHA BUJIUJIUTH TaKi: exo102iuHi (HEKOHTPOIbOBAHHN
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PO3BHUTOK TypHU3My MOKE TPU3BECTH IO 3HAYHOI €KO-
JIOTIYHO1 Aerpajarii, BTparu Oiopi3HOMaHITTS Ta 3a-
OpyIHEHHS HABKOJHUIITHHOTO MPHPOIHOTO CEPEIOBU-
1ma); i 9ac BiHMA BKpail BayXIIMBUMH € 3aXOIH MO0
MiHiMi3aIlii HETaTMBHOTO BIUIMBY BIMCHKOBUX il Ha
MIPUPOIHE JOBKULISA, a TAKOXK 3a0e3MeUeHHsT HOTO BiJ-
HOBJICHHS;, exoHomiyni (HecTabibHA €KOHOMIYHA CH-
Tyamist B YKpaiHi, CKJIQTHOMI 13 3aTydCHHSIM iHBEC-
THIINA, OOMEXeHWH (iHAHCOBHWHA TOTIK, BIJICYTHICTBH
e(heKTUBHOI cTpaTerii pO3BUTKY TOIIO); PO3BUTOK TY-
pu3My 1 pekpearlii HEMOXKJIMBUN Ha 3HAYHIN TepUTOPIi
YKpaiHu BHACIIIOK aKTHBHUX OOHOBHUX HiH; coyianvhi
(BimcyTHICTh €(DeKTUBHUX MPOTPaM OCBITH Ta HaBYaH-
HS 3 ypaxyBaHHs IiJICH 1 MPHUHIUIIB CTAJIOr0 PO3BU-
TKY, HA3bKa 3QJIy9CHICTh HACENICHHS 10 MPOIIECiB IIa-
HYBaHHS Ta YIpPaBIiHHA y cdepi TypusMy i pexpeartii
TOIIO). B yMOBax BiliHM BKpail CKIaJHO 3a0€3MMECUUTH
0e31eKy MiCIIeBOTO HACEJIEHHS 1 TYpHUCTIB.

= 3arkaBlIeH]

® He 3alliKaBJIeHl

Puc. 1. 3aiikaBiaeHiCTh PECIIOHCHTIB 11010 BEACHHS
Oi3Hecy B cdepi Typusmy 1 pekpeartii
Fig.1. Respondents’ interest in doing business in the field
of tourism and recreation

Po3p’s3aHHs 1ux mpoOiiem moTpedye iHTErpoBa-
HOTO COIIi0-€KOJIOT0-€KOHOMIYHOTO MiJXOMY, SIKU Tie-
penbayae BIPOBAPKCHHS EKOJIOTIYHO CTIHKHUX TeX-
HOJIOT1M, cTa0la13aIil0 €KOHOMIKHM, 3MIIHEHHS IOJIi-
TUYHOI CTaOUIBHOCTI, ONTHUMI3ali0 YIPaBIIHCEKHX
MPOILIECIB, TMOKPAICHHS KOOPJWHAII MiXK pI3HUMU
PIBHSIMU BIIQJIM 1 3aIliKaBICHUMH CTOPOHAMHM, a TAKOX
PO3BHUTOK KyJBTYPHHX Ta OCBITHIX HPOTpaM 3 METOIO
MiJIBUIIEHHS Y4acTi TPOMAJCBKOCTI y CTajJoMy pPoO3-
BUTKY Typu3My. B ymoBax TpuBatouoi BiiiHH B YKpai-
Hi BKpall BOKJIMBUMU € peanizauis crienudiyaux 6e3-
MEKOBUX 3aXOJIiB Ta aJarnTallis cTparerii CTajioro po3-
BUTKY TYpHU3MY 1 peKpealii.

3 ypaxyBaHHSIM BHCOKOTO TypPHCTHYHO-PEKpeariii-
HOTO TOTeHIiany, YKpaiHa akTHBHO MPAIIO€ HaJl CTBO-
PEHHSIM CHPHUSTIMBUX YMOB I PO3BUTKY TYpPU3MY
1 pekpeailii, 30kpeMa, po3poOJICHHS Ta MPUUHSATTS BijI-
MOBIJIHUX HOPMATUBHO-TPABOBHUX AaKTiB, MiJAMHCAHHS
MDKHapOIHUX AOTOoBOpiB Tomo. Came TOMY ChOTO[-

Hi B YKpaiHi oco0nmBa yBara CIpsMOBaHa Ha CTaJINN
PO3BUTOK TypU3MY i pereaui’i

Hns edexTHBHOI opraHizallii, ¢)yHKu10HyBaHH51 Ta
PO3BHUTOK TypHU3My i pekpearii, B YKpaiHi NpUHHSITO
HU3KY HOPMaTHBHO-IIPABOBHX akTiB (Tadm. 1).

OCHOBHMM 3aKOHOM B YKpaiHi, IO PEryioe Ii-
SITBHICTH Y cepi TypusMy 1 pekpeartii, € 3akoH Ykpa-
fan «lIpo typusm» Big 15.09.1995 p. (BPY, 1995).
BinmoBimHO 70 cTaTTi 6 MBHOTO 3aKOHY, PO3BHTOK TY-
pu3My i pekpeallii € OHUM 13 OCHOBHUX IPIOPUTETIB
y cdepax eKOHOMIKH, KyIbTYpH, COLiaJIbHUX BiTHO-
CHUH TOIIO.

Y 3axoni Ykpainu «IIpo TypU3M» BU3HAYEHO
KJIIOYOBI BHMOI'M CTOCOBHO paI_IIOHaJ'ILHOFO BUKO-
PUCTAHHS TyPUCTHYHO- peKpeanifHux pecypciB Ta
OpraHi3ali{HO-PaBOBOTO PEryMOBAHHA y Chepi Ty-
pusmy i pekpeauii Ha Teputopii Ykpainu. Y 1bOMY
3aKOHI TaKOX 3a3HA4YCHO, IO JepKaBHA IOJITHKA
VYkpainu y cdepi TypusMy i pexpeartii Mae 3/1iiiCHIOBa-
THUCS 32 JOIIOMOTOIO: BCTAHOBJICHHS Ta BTIICHHS BaXK-
JIUBUX CTPATETIYHHUX HAPSMIB PO3BUTKY Y wiid cepi;
BCTAHOBJICHHSI NPOLEAYpH KiIacudikamii Ta OIiHIO-
BaHHSI TYPUCTHYHO-PEKpeaniiHoro noreHmiany Ykpa-
THM, HOTO palliOHAIILHOTO BUKOPUCTAHHS 1 30eperKeH-
Hs1; €(DeKTHBHOTO PO3MOLTY Iep KaBHUX (PiHAHCOBHX
pecypciB I po3BUTKY TypH3MYy 1 pekpeariii; 3a06e3-
TedeHHs1 O0e3neKu y Il cdepi; po3poOieHHs BiAmo-
BIHMX HOPMAaTHBHO-NPABOBHX aKTiB /Il PETY/IIOBAH-
Hsl BITHOCHH y cepi TypusMy i pekpeaii; BCTaHOB-
JICHHSI TIPOLIEAYPH JIIICH3yBaHHS B TypH3Mi 1 pekpe-
amii, a TaKkoX BU3HAUCHHS KBaNi(iKaIIHUX BHUMOT
IOZI0 MATOTOBKM (axiBHmiB y Mmii cdepi; ydacThb
y po3poOiieHHI Ta peami3amii MiXHApOIHUX IPO-
rpaMm 31 CTaJoro po3BHTKY TYpH3MY 1 peKpeaLii Tomo
(BPY, 1995).

BpaxoBytoun npoOiemMu po3BUTKY TypH3My 1 pe-
kpeartii, y 2017 p. Kabiner MinicTpiB Ykpainu yxBa-
nuB Crparerito pO3BUTKY TypHU3My Ta KypOpTiB
no 2026 p. (Bix 16.03.2017 p.). OCHOBHOIO METOIO
peauizanii wiei Crpaterii € (bopMyBaHHﬁ CTIPUATIIN-
BHX YMOB JUISi PO3BUTKY TypU3MYy i peKpeatii, siki 0
BIJTIOBI A/ MKHAPOXHUM CTaHfapTam. V¥ wiii Crpa-
Terii BH3HAYCHA Jep)KaBHA TYPUCTUYHA ITOJITHKA
y Takux HampsMmax: Oe3rneka TypHCTiB; HOPMAaTHBHO-
MPpaBoOBa OCHOBA; PO3BUTOK TYPUCTUYHOI iHPpaACTPyK-
TypH; PO3BUTOK JIOACHKHX PECypCiB; JAepikaBHa IO-
JITHKA PO3BUTKY TypuU3My Ta KypopTiB Tomo. Crpa-
Teriero mependadeHo pocsrHeHHst 1o 2026 p. Takux
ijei: 301TbIIeHHS KUTHKOCTI 1HO3EMHHUX TYPHUCTIB
y 2,5 pasza; 30UIbIIEHHS] KiTBKOCTI BHYTPIIIHIX TYy-
PUCTIB y TI’SITh pa3iB; 301IbIIEHHS KiTBKOCTI pOOOYNX
Micb y cdepi TypusMy i pekpeanii y m’sTb 5 pasis;
301IbIICHHS HATIOBHEHHsI OIOMKETIB yCiX PIBHIB Bij
MPOBA/DKCHHST TYPUCTHYHOI AisuibHOCTI y 10 pasis;
3017BIIEHHS KIIBKOCTI Cy0’ €KTIB TypUCTHYHOI Jisib-
HOCTI y IT’SITh pa3iB; CTBOPEHHS MMO3UTHUBHOTO IMIIDKY
VYkpainu sIK KpaiHu, npuBaOIMBOI ISl TypusMy 1
pexpeanii Tomo (KMY, 2017). [Iporaosyerscsi, 1110
TYpPUCTHU MiJ 4Yac MOIOpOXKel Mo YKpaiHi BUTpayaru-
MyTb 710 80 MJIpJ I'PH B PIK.

142 I. A. ly6osiu, A. T1. Aniwenko, H. M. lOpkis, 10. I. Bonkoscbka, P. b. Maubko, 0. M. Poxkosuy, M.-H. I. ly6oiy, 0. B. Muaunn’ax. Cyyaci...



Proceedings of the Forestry Academy of Sciences of Ukraine, 2024, vol. 27

Tabruys. OcHOBHI HOPMATHBHO-TIPABOBI AKTH, AKi PeryJ0I0Th BiTHOCUHH Y cdhepi Typusmy

i pexpeauii B YkpaiHi

Table. The main normative legal acts that regulate relations in the field of tourism and recreation

in Ukraine

Has3Ba HOpMaTHBHO-IPaBOBOTO
aKTy, JaTa NPUNHHATTS

OCHOBHI aCHeKTH, SIKI PETIAMEHTY€E HOPMaTHBHO-TIPABOBHIA aKT

Koucrutyuis Ykpainu,
BiJ 28 uepBHs 1996 p.

BuznayeHo OCHOBHI IpaBa i CBOOO/IM JIIOIMHU Ta iX rapanTii. 3a0e3reueHHs mpaB
1 cBOOOI JIFOIMHH € TOJIOBHUM 000B’s13k0M JiepkaBu (cT. 3 Koncrutyii Ykpainu).

3akoH Ykpainu «IIpo Typusm»,
Bix 15 Bepechs 1995 p.

BusHaveHo 3aranpHO-TIPaBOBi, OpraHi3alliifHi Ta COiaTbHO-eKOHOMIYHI

ACTIeKTH peajtizallii Aep:KaBHOI MOJITHKH YKpaiHH y Taly3i Typu3My 1 pexpeartii.
3akoH cripsiMOBaHMI Ha 3a0e3nedeHHs: KOHCTUTYHIHHUX MTpaB rpoMajisiH YKpaiHu
Ha BIJIOYMHOK, O€3MEUHE JUISl KUTTA 1 30POB’S JTOBKULIS, OXOPOHY 3/10pOB’sl,
3aJI0BOJICHHS JYXOBHHX I1OTPeO, CBOOO/LY MepecyBaHHs TOILIO.

3axon Ykpainu «lIpo nepxaBHy
peeCTpalito PUANIHUX 0CI0

i pi3uYHUX 0Ci0 — MiAIPUEMITIB
Ta IPOMaJICEKUX (DOPMYyBaHbBY,
Bix 15 TpaBHs 2003 p.

PernameHToBaHO BiHOCHHM y cepi JepikaBHOT peecTpallii IopHInIHHUX 0CiO,
TrpOMaJICBKHX ()OPMYBaHb, 1110 HE MAIOTh CTAaTYCy IOPUANYHOI 0COOM, a TaKOXK
(hi3mgHUX 0Ci0 — MiANMPUEMIIIB Ta iH.

3akon Ykpainu «IIpo ocobucre
CeISTHChKE TOCIIOIApCTBOY,
Bix 15 TpaBus 2003 p.

BusHaueHo mpaBoBi, OpraHi3ailiifHi, CollialbHi, CKOHOMIYHI Ta CKOJIOTIYHI
ACTIEKTH BE/ICHHSI 0COONCTOTO CEISTHCHKOTO rocrofapctsa. [lependaueno
MPABOBI YMOBH I110JI0 OCOOMCTUX CEISTHCHKUX TOCIOAAPCTB JJIsl 3/ ICHeHHS
TOCIIOAAPCHKOI AISITBHOCTI Y chepi TypusMy i pexpeartii.

HuBinpHU KOmEKC YKpaiHu,
Bix 16 ciuns 2003 p.

BusHaueHO NUBUTFHO-TIPABOBI ACHICKTH MO0 CTPaXyBaHHS Y TYPHCTUYHIN
JISAJIBHOCTI Ta 1H.

Posnopsixenns Kabdinery
MisictpiB Yipainu «IIpo
cxBanieHHs Ctparerii po3BUTKY
TypuU3My Ta KypOpTiB Ha Mepiof
10 2026 poxy»,

Big 16 6epesns 2017 p.

PernamenToBaHO (hOpMyBaHHS CHPUSITIIMBUX YMOB JJISl PO3BUTKY TYPU3MY

1 pekpearrii BiIMOBITHO 10 MIDKHAPOJHUX CTAHIAPTIB SIKOCTI Ta BpaXyBaHH
€BpOIICHCHKNX [IHHOCTEH. Bu3HaueHo yMOBH 1110710 TIOCTYIIOBOTO MEPEXO/Ty Ha
BHCOKOPEHTA0CIIbHY, IHTErPOBaHy y CBITOBHIl PUHOK KOHKYPEHTOCIPOMOXKHY
cthepy, CrIpsMOBaHY Ha IiBUIIEHHS SIKOCTI JKUTTA HACEIICHHS, IPHUCKOPEHHS
COILIIaJIbHO-EKOHOMIYHOTO PO3BUTKY BCIX PETiOHIB YKpaiHH, MOMYJISIPH3aLIio
VkpaiHu y cBiTi Ta iH.

Posnopsmxenns Kabinety
MinictpiB Ykpainu «IIpo
cxBasieHHs1 KoHuenii po3BUTKy

BusHaueHO OCHOBHI MPIOPUTETH PO3BUTKY CLTBCHKUX TEPUTOPIH 1 MEXaHI3M
MIATOTOBKK arpapHOro Ta ClIbCHKOI0 CEKTOPY JACpPKaBH 10 (DYHKIIIOHYBaHHS
B YMOBaX 30HH BUIBHOI TOpriBii 3 kpainamu €C. PertaMeHTOBaHO CTBOPEHHS

CUIBCBKHUX TEPUTOPIN»,
Bix 23 BepecHs 2015 p.

HEOOXIIHUX NMPABOBUX, OPraHi3allifiHIX, CKOHOMIYHUX, COI[IaJIbHUX Ta 1HIIUX
MePeAyMOB JUIs PO3BHUTKY CUTLCHKUX MOCEIICHb B YKpAiHi Ta iH.

[Ticns yxBanu TypHCTHUHOI cTparerii VYkpaiHa,
B paMKax IMIDIEMeHTallii Yroau npo acomiamito 3 €C,
po3noyana mnpouec il BTIJICHHS, BKIIOYAOYH CTBOPCH-
HS IJIaHY 3aXOJiB, aKTHBHHM Jiajior 3 TpPEACTaBHU-
KaMHi Oi3HECy, BIOCKOHAJIEHHS 3aKOHOIABCTBA TOLIO
(KMY, 2017).

[loTpiOHO TakoX 3BEpHYTH yBary, IO, BiJlIIOBiJ-
HO 710 50-1 crarti Koncturyuii Ykpainu, «Koxxen mae
MpaBo Ha Oe3MeuHe JJIs JKUTTS 1 30POB’S JOBKLLIS
Ta Ha BIANIKOJYBaHHS 3aBJaHOI MOPYIICHHSM IHOTO
mpasa mkoam» (BPY, 1996).

OkpeMi acriekTH JisIbHOCTI y cdepi Typus-
My 1 pekpearii Ha ChOTOAHI PETYIIOIOTHCS TaKUMHU
HOPMaTUBHO-IIPABOBUMHU aKTaMu: LlMBUIBHUM KO-
nexkcoM Ykpainu, Big 16 ciuns 2003 p. (BPY, 2003);
TlocronapcbknM  KofiekcoM YKpaiHu, Bifg 16 cidss

2003 p. (BPY, 2003); IlonatkoBUM KOAEKCOM YKpa-
fam, Big 2 rpyaas 2010 p. (BPY, 2010); 3emensHum
KoZiekcoM Ykpainu, Big 25 xotHs 2001 p. (BPY,
2001) Ta iH.

HageneHni mani miaTBEpIKYIOTh, IO B YKpaiHi J0-
KJIQJAf0Th YUMalli 3yCHIUTS Ul 3a0e3TeYeHHs CIIPH-
SITAMBUX YMOB IIOJIO IMIUIEMEHTAIl KOHIEMIIii cTa-
JIOTO PO3BUTKY TYpH3MY 1 pekpeailtii. Ajie B HUHIIIHIX
yMOBax MoBHoMacmiTabHoOl BiiHu Pocii mpotu Ykpa-
iHM, Ha TepuTOopii YKpaiHW HEMOXKIMBO MOBHOIIIHHO
BTUTIOBATH yxBajeHi crparerii. Ha choromni Ykpaina
3ITKHYIIACS 31 CKIIATHIMH BUKJINKaMU — HEOOX1THICTIO
3a0e3IeYeHHs TApMOHIITHOTO B3a€MO3B’ 3Ky MK €KO-
HOMIYHHUMH, EKOJIOTIYHUMH Ta COLIATbHUMH aCIIeKTa-
MH, a TAaKOXK PalliOHATBHOTO BUKOPUCTAHHS, OXOPOHH
Ta BIITBOPEHHS NMPUPOTHHUX PECYpCiB, 3a0e3MedeHHs
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6e3nexu rpomansgH. Came TOMy y HUHINIHIX YMOBax
BiifHM B YKpaiHi Ta HacHiAKiB ii BIUIMBY Ha JOBKiJI-
JI5l, EKOHOMIKY 1 CyCIIJIbCTBO, IMMOTPIOHO aKTHBHO JIOC-
JKyBaTh 1 po3poOIIsiTH HOBI TEOPETUUHI KOHIIETLI1,
METOIMYHI Ta €KOHOMIKO-TIPABOBI MiIX0JH, CIIPSIMOBa-
HI Ha BHUPIIICHHS IUX BUKJIMKIB BiJIMOBIIHO J0 HAIliO-
HaJIBHUX 1 PEriOHATBHUX OCOOIIMBOCTEH PO3BUTKY TY-
pU3My Ta peKpeartii.

OCHOBHMMH NPOOJIEMaMH CbOTOACHHS, SIKi TabMYy-
I0Th IMIJIEMEHTAIIi}0 KOHLIEMIII{ CTaIoro po3BUTKY TY-
pu3My i pekpeanii B YkpaiHi, € 3aMiHOBaHI THUCSUi TeK-
TapiB Tepuropii Ykpainu, 3a0pyaHeHi OoenpunacaMu
TEepUTOpii, 3HUIIEHI 3HAYHI TUIOIII JICOBOTO (HOHIY,
3pyiiHOBaHa iH(pacTpykTypa Totmo. 3a qaammu OOH,
VYkpaiHa — ofHa 13 HalOLIBI 3aMiHOBaHUX KpaiH CBITY
(Bonkosckka, Jlyoosiu, 2023).

3a0pynHeni Ooenpunacamu perioHn YKpaiHu €
BKpail HEOE3MeUYHUMHU I 370pOB’S Ta KUTTA HE
JIUIIe JIIofIeH, aje W BChOro >kuBoro. BuOyxu cHaps-
IiB, pyX BIHCHKOBOI TEXHIKH € JpKeperoM 3alpyi-
HeHHs1 atMoc(depH, TpyHTIB 1 TpyHTOBUX Box. Hepo-
3ipBaHi OO€NpHUNach TPHUBAIHNA Yac OTPYIOBATUMYTb
IPYHTH 1 TPYHTOBI BOAM, BHIUISIOUM Ba)KKi METajH
Ta 1HII TOKCHYHI pPe4yoBHHHU. BHAcCHiIOK poOCichKO-
YKpaTHChKOT BilfiHH BinOymocst 995 micoBHX MOXKEXK Ha
wiomi 14 927 ra. Ha cboroani moku 1o CKJIaaHO BU-
3HAYUTH PEATbHUI O0CST IMIKOIW Ta 30MTKIB, 3aBaa-
HUX JlicoBoMy (OHIY YKpaiHM BHACHIIOK 30pOHHOI
arpecii 3 6oky Pocii (MiHiCTepcTBO 3aXHCTy JOBKiJI-
ns..., 2022).

OCKiTbKM Ha TUMYAacOBO OKYIIOBAaHIM Ta 3axoIljie-
HI pOCIiCBKUMU BilickkaMu Teputopii Ykpainn (AP
Kpum, vactunu oneuskoi, Jlyrancbkoi, XepcoHCHKOI,
3aropi3bkoi Ta IHIIMX OONIACTEl), a TaKOXK Ha TEpH-
TOpii, Jie BijOyBalOThCS aKTUBHI OOWOBI Jii Ta perio-
HaxX 3 MiJABUIICHUM PU3UKOM HeOe3neku (IPUKOPIOH-
Hi 3 Pociiicekoro deneparriero obmacti — YepHiriBebka,
Cymcrka, XapkiBchbka Ta iH.), Jie¢ BifOyBalOThCsS YacTi
oOcTpinu pociiickkumu Bilickkamu (BomkoBcwka, [ly-

0oBi4, 2023), HEMae MOKIUBOCTI 3a0€3MEIUTH OXOPO-
HY JOBKUIJIS, pamioHalbHe BUKOPUCTAHHS 1 BiITBOPEH-
HSl TIPUPOJHUX PECypCiB, a Takok 3abe3neuuTn Oe3-
MIeKy JUIs HaceJeHHs. BiamoBigHO, BiICYTHI Oymb-sKi
YMOBH JUISl IMIUIEMEHTAIliT KOHIICMIIIT CTaJIOr0 PO3BUT-
Ky TypH3My 1 pekpearii Ha TepuTopii YkpaiHu.

Jns yemimHoi pearnizarmii TeOpeTUIHUX TIOJI0KEHB
1 METOIUYHUX ITIXOMIB OO0 IMIUIEMEHTAI(] KOHIIEI-
1ii cTanoro po3BUTKY Typu3My 1 pekpeauii B Ykpai-
Hi, B)KJIMBO BPaXxOBYBATH PI3HOMAHITHICTh perioHab-
HUX YMOB, II[0 BIUIMBAIOTh HAa OPTraHi3alilo i PO3BUTOK
i€l cdepu, 30KpeMa Ha: THMYacOBO OKYITOBaHIH Te-
putopii Ykpainu (AP Kpum, wactuna Jloneupkoi Tta
Jlyrancekoi oOmacteii); THMYAcOBO 3aXOIUICHIH Te-
purtopii YkpaiHu 3 mo4aTKy MOBHOMAcIUTaOHOI BiHU
(vacTuHM XepCOHCHKO1, 3amopi3bKoi Ta IHIMX olJac-
Teil); TepuTopii, Ie BeAyThCsl akTUBHI 00HOBI il (1pu-
¢ponroBi perionn — JloHeupka, Jlyranceka, XepcoH-
chKka, XapKiBchKa Ta iHII 00JacTi); TepuTOpil MiaBH-
mIeHoTo pu3uKy (mpukopaoHHi 3 Pocilicekoio Deme-
pariero obnacti — Cymcrpka, XapKiBcbka Ta iH.), SIKi
9acTO OOCTPUTIOIOTH POCISIHM; TEPUTOPii B 30HI pH-
3uKy (mpukopaoHHiI 3 bimopyccro obmacti — BosuH-
cpka, PiBHeHCBKa, JKUTOMUPCBKA, OCKUTBKH POCISIHH
MOXYTb aTaKyBaTH YKpaiHy i1 3 BHOYI); TepUTOpii, 11e
opraizariisi Ta po3BUTOK TypH3MY 1 pekpeartii OinbIi-
MeHII Oe3neuHi (3akaprarchka, IBaHO-DpaHKiBCHKa,
UYepHiBerpKka Ta iHIII 00JACTi, BiJIalCHI BiJ] KOPAOHY
3 Pociticekoro @enepariiero) (Volkovska et al., 2023).

HeoOxinHo 3a3HaunTH, 110 HaBeJCHA KiIacu(ikarlis
perioHaNbHUX BIIMIHHOCTEH 3a3HA€ MOCTIHHUX 3MiH,
SIKi TTOB’S13aHi 3 TOJAIBIIAM BEICHHS BIHHU Ha TEpH-
Topii YkpaiHu.

PerionanbHi BiMiHHOCTI, sIKi HEOOXiHO BpaxoBy-
BaTH TiJi Yyac IMIUIEMEHTAI[il KOHIEMIT CTaJIoro po3-
BUTKY TypHU3MYy 1 pekpearlii B YkpaiHi B yMoBax BiiiHH,
MOXKHa BimoOpasutu cxematnano. Ha puc. 2 BimoOpa-
JKEHO IO TEPUTOPiH, SKi 3a3HAIOTH BILTUBY BiifHH
3aJIeXKHO BiJ TeOrpadiqHOro po3TallyBaHHS.

TepuropianbHi 0cOOMUBOCTI OpraHizalii Ta po3BUTKY TypU3MY 1 pekpeallii B YkpaiHi

— /

N

TumuacoBo

Tepuropis okyroata

Vipaitn, pocisHamu Tepuropii,
TUMYaCcOBO TepHTOpIL JI€ BEAYTRCA
okyroBata Ykpainu 3 nodarky AKTHBHI
pocisHaw, (24.02.2022) ) 0oiioBi aii,

61 50 Tre. Kt HOBHOMECIIITaﬁHOl 6. 140 Tuc. xm?
BiliHH,
6. 80 THC. KM?

Perionn,
JIe OpraHi3ais

Perionu Perionn Ta PO3BUTOK
1 IBUILIEHOTO TYPHU3M

B PH3HKY, OII. [ TYPISMY |
pu3uKy, OII. 70 THe. Kot 1 pekpearii

OLIbII-MEHIIT
Oe3IevHi,
oi. 115 truc. kM

240 tuc. xm?

2

Puc. 2. TepuropianbHi BiIMIHHOCTI, Ki HEOOXiZTHO BPaxOBYBaTH IPH IMIIEMEHTAIi1 KOHIIETIIIIT CTAJIOTO PO3BUTKY
Typu3My 1 pexpeanii B Ykpaini B ymoBax BiiiHU (Volkovska et al., 2023)

Fig. 2. Territorial differences that should be taken into account when implementing the concept of sustainable
development of tourism and recreation in Ukraine under conditions of war (Volkovska et al., 2023)
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Ha cporomai HEMOXIWBO BH3HAUWTHA 3arajibHi
30UTKHM, HAaHECEeHI YKpaiHi BHACHIJIOK POCIHCHKO-YKpa-
THCHKOI BIMHHM, THM OUIbIIE, IO I[i 30MTKH KOXKHO-
TO THS 3pocTaroTh. Hampukianm, 3 mpoBeneHoi (y Jito-
Tomy 2024 p.) excrieptHoi ouiHku CBiTOBOro OaHKY,
€pporneticekoi komicii Ta OOH, a Takox i3 3asBuU
kpain G7 BurumBae, mo Pocis MoBHHHA BUILUTATUTH
Vkpaini 486 mnpa momapiB CIIIA 3a 3aBnaHi 30uTKH
BHACIiIOK BiiiHM. HaiiGinbiie mocTpaxkaaiu KHUTIIo,
TPAHCIIOPT, TOPTIBIS, MPOMHCIOBICTh, EHEPreTHKa,
cinbebke rocrogapctBo. Ha tepuropii Ykpainu 6mu3b-
ko 10% >xutioBoro GoHIY MOIIKOMKEHO ab0 3pyiHO-
BaHo (G7: Pocis mae Bumatutu Ykpaini 486 mMipm
JonapiB 3a 3aBiaHi 30uTku, 2024).

Ha nymky ykpaiHcbkux ekcmepTiB, Pocis 3aBna-
Ja 30UTKIB JIUIIEC MOBKULIIO YKpainn Ha monan 1,35
TPUIILHOHA TPH, M0 CTAHOBHUTH MPHOIM3HO 355 Mupa
nonapie CIIIA (Pocis 3aBmana 30WMTKIB JIOBKIJUTIO
VYkpaian #Ha nonax 1,35 Tpunsiiona, 2022).

B Vkpaini 3arBepmpkeHa Meroquka BU3HAUEHHS
MIKOAM Ta 30UTKIB, 3aMOIISIHAX TPOMaAsHAM YKpaiHH
BHACIIOK 30poitHoi arpecii Pociticekoi Denmeparrtii
(BPY, 2019). Hanpukinaza, BTpaty y 3B s3KY i3 HEMOXK-
JIMBICTIO BUKOPUCTAHHSI KOPUCHUX BJIACTUBOCTEH JIiCiB
JUTS 03710POBUHX, TyPUCTHIHHX, peKpeariifuux, crop-
TUBHHX Ta iHIIMX LiJIed Ha yMOBAaX THUMYACOBOTO KO-
pHCTYBaHHsI JlicaMH (JJOBFOCTPOKOBE 1 KOPOTKOCTPO-
KOBE€) i HEIOOTPHUMAHHS CIUIATH PEHTHOI TUIaTH Y Mic-
LEBUH OIO/PKET, BU3HAYAIOTh 32 (HOPMYIIOI0:

PLITKJI =T x HI'OJIA x ITn x PoTKIJI,

ne PILITKII — po3mip MIKOAM 13 HEMOXKIIMBICTIO BU-
KOPHCTaHHS KOPUCHUX BIIACTUBOCTEH JiciB, rpH; T —
TEepPMiH HEMOXKITUBOTO KOPHUCTYBAHHSI JTICOBUMH iJISTH-
kamu, pokiB; HI'OJIJ] — HopmaTuBHaA rpoioBa OLiH-
Ka 3eMEJIbHOI JIicCOBOT AiissHKM, IpH; [ — moma Ji-
COBOI MIJISTHKH, SKa BHUIIJICHA Y THMYAacOBE KOPHUCTY-
BaHHs, ra; PnTKJI — cTaBka peHTHOI atu Ha yMOBax
TUMYACOBOTO KOPUCTYBaHHs JticaMu, %.

AHamizytoun 3aTBeppkeHy MeTonuKy BH3HA-
YeHHS IIKOJIW Ta 30MTKiB, OTPIOHO 3ayBa)KUTH, IO
B Wil METOOUIl BPaXxOBAaHO JIMIIEC YAaCTUHY EKOHO-
MIYHMX 30UTKIB. BBaxkaeMo, 110 JJIss BU3HAYCHHS
00’€KTUBHOI / peaibHOl MKOIU Ta 30WTKIB, 3aIOTis-
HUX TypU3MYy 1 pekpearii, rpoMaasHamM YKpaiHu BHa-
ciaiok 30poiiHoi arpecii Pociiicekoi denepariiii, He-
00X1THO BpaxyBaTW He IWIIE EKOHOMIidHI 30MTKH,
ajie i iHIIi BTpaTH (BTpara *KHUTTS W 30pOB’ s JIoAeH,
pO3’€IHaHHA YKPATHCHKUX POIMH, 3pyHHOBaHI YMOBHU
JUTSL TIPOKMBAHHS I'POMaJsiH, MOIIKO/DKEHI abo 3pyi-
HOBaHI >KHTJIOBI OyIMHKH, MOpajibHi, €CTETHYHI Ta
Oarato HIINX 30UTKIB).

HemoxinBO 00’€KTHBHO BH3HAUUTH pPEATbHY
HIKOAY Ta 30MTKH, 3alOofisHI rpoMajasHaMm YKpaiHu
BHAcCHIOK BifHM Pociiicekoi deneparii mpotu Ykpa-
iHM 0e3 OIIHIOBaHHS EKOCHUCTEMHHUX TOCIYT, 30UTKH
CIIPUYMHEHI KOXKHIW raiysi, 30KkpemMa Typu3My i pe-
kpearii. OKpiM TOro, TIOTPIOHO TAKOXK BpaxyBaTH, IO
POCIHCBKiI BIMCBKOBI, SKi TepeOyBarOTh Ha TEPHUTO-
pii Ykpainu HezakonHo mie 3 2014 p. (AP Kpuwm, vac-
tuHa JloHeupkoi 1 Jlyrancbkoi obmacrteii), HABMHUCHO

PYWHYIOTH 1 3HUIIYIOTH NPHUPOIHI pecypcH, fKi Ha-
JIeKATh yKPATHCHKOMY Hapozy, 3aMiHOBYIOTh TE€PHUTO-
pii, o cTBOpIOE HEOE3MeKy 1 3arpo3y st rpoMaisiH
VYkpainu, 3a0pyIHIOITH TOBKI/UIA TOI0. Yumalo mij-
NPUEMCTB TOBHICTIO 3pYHHOBaHiI pPOCIHCHKUMH Biii-
cbkoBUMH. CaMe TOMYy y 3alpoIrOHOBaHIN METOJHIII
MOBHHHI OyTH BpaxoBaHi BCi 30MTKH, SKi 3aBAaHi TPO-
MagsiHaM Ykpainu, a Pociiiceka demepariist Mae Bij-
IIKOTyBaTH IIi 30UTKH y TMOBHOMY 00CS31 i TIOHECTH
BIJITOBIIAJBHICTE 34 BCl BUMHEHI HEK 3JIOYMHHA Ha
TepuTopii YKpainu.

I[HCKyciﬁ (Discussion) Pesynbratn HAyKOBOTO
JIOCITIPKEHHS Hl)ITBepIDKy}OTB IO TypU3M i pekpea-
i € OfHIEIO 13 HaI/IHepCHeKTI/IBHIHII/IX 1 TUHAMIYHUX
raiy3ell eKOHOMIKH, KIFOUOBHM PYIIIEM COIaIbHO-
E€KOHOMIYHOTO pO3BUTKY. AKTYaJIbHICTh HAayKOBO-
JIOCJIIJPKYBAaHOT MPOOJIEMAaTHKU 3YMOBJIEHA HHU3KOIO
TEOPETUKO-METOJIMYHUX Ta ECKOHOMIKO-IIPAaBOBHUX
mpoOJieM IOJ0 IMIUIEMEHTAIlli KOHIICTINI CTaJloro
PO3BUTKY TypU3MYy i peKkpearii B YKpaiHi.

B onyGnikoBanux HaykoBuX mpaisix (Steck, 1999;
Honey, 2008; Manbchka Ta iH., 2014; Manscbka, [pu-
myk, Macrok, 2015; Ilaenixa, [lumbantok, CaBuyk,
2022 Ta iH.), MPUCBSIYCHUX TEOPETHKO-METOIUIHUM
Ta EKOHOMIKO-TIPABOBHM IpobjaeMaM Typu3My 1 pe-
Kpeartii, HeIOCTaTHO YBaru 3BEPHEHO Ha pPerioHaib-
Hi COLIaJIbHO-EKOHOMIYHI Ta €KOJIOTIYHI 0COOIMBOCTI
Vkpainn. Ha cporomni wacTuHy perioHiB YkpaiHu
TUMYacOBO OKYIIOBAHO Ta 3aXOIUICHO POCINCHKUMU
BiliCbKaMH, Ha 3HAYHIM TepUTOpii BigOYBAIOTHCS
aKTUBHI OOWOBI [ii, OKpemi perioHn (IIPUKOPIOH-
Hi 3 Pociiicbkoro Denepartiero) 3HAXOAATHCS Y 30HI
miABUINEHOT HeOe3neKku, e BigOyBarOThCA 4YacTi
oOcTpinu pociiicbkuMmu BilickkamMu. B 1ux perionax
BIJICYTHI MOMXJIMBOCTI AJISi TPOBEACHHS Oyab-sSKUX
OpraHi3aiiifHO-CKOHOMIYHHMX 3aXOJliB, 30Kpema IS
peasizarii KOHIIEMIli CTaJIOTO PO3BUTKY TYpU3MY
1 pekpearnii. CamMe TOMy Ha ChOTOJHI BUHHKAE MTOTpe-
0a YIOCKOHAJUTH TEOPETUYHI Ta METOAWYHI OCHOBH,
a TAaKOXX EKOHOMIKO-TIPaBOBI IiJIXOH, CIIPSIMOBaHI Ha
3a0e3MeUYCHHS CTAIIOTO PO3BUTKY TYPHU3MY 1 peKpeartii
B YKpaiHi.

JluckyciiiHi TUTaHHS BUHUKAIOTH IIMOAO 3aTBEp-
JoKeHOT MeTOIMKY BU3HAYEHHS IIKOAM Ta 30MTKIB, 3a-
MOJISTHUX TPOMAJIsiHaM YKpaiHH BHACHIJIOK 30pOHOT
arpecii Pociiicekoi denepartii, B sSKiid, Ha HAII OIS,
BpaxOBaHO JIMIIE JIeSKi EKOHOMIYHI acIleKTH 30MT-
kiB. /{151 TOBHOTO BU3HAueHHS 00’ €KTHBHUX 1 pealib-
HUX 30WTKIB, 3aBIaHUX TpOMaIsHaM YKpaiHu, HeoO0-
XiJIHO BpaxyBaTW ¥ iHII 3HAYUMIi acleKTH, a, came,
BTpaTa XHUTTA Ta 3J0POB’S T'pOMajsHAMH YKpaiHH,
po3’€qHaHHS YKPalHCBKMX pOJWH, 3HHIIEHHS YMOB
JUTSI TIPOYKUBAHHS, TIOIIKOJKCHHS KUTIOBUX OYJIUHKIB,
MOpalibHi Ta iHIII BTparH, sKi 0e3MmocepeHbO CTOCY-
IOThCS Tally3l TYpU3MY i pereaui'l' Oxpim TOTO, HEOO-
XiJIHO BpaxyBaTd €KOJOTiuHI 30MTKH Ta pyHHYBaHHS
MIPUPOTHHUX pecypcm BKJIFOYAFOYH 3aMiHYBaHHS Ta 3a-
OpyaHEHHs TepuTopii YKpaiHH TOMIO. 3ampornoHOBaHa
MertoarKa MOBHHHA BpPaxoBYBaTH BCi 30UTKH, CIpH-
YHHEHI TpoMajisiHaM Ykpainu, a Pociiicbka @enepartist
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MTOBUHHA BIJIIKOAYBaTH 30WTKH B IOBHOMY 0O0CS3i
1 BIIMOBIZATH 3a BCi BUMHEHI HEIO 3JIOUMHU HA TEpHU-
Topii Ykpainu.

OTpumaHi pe3ylbTaTH HAyKOBOTO JOCIIKCHHS
Jaf0Th MOMKJIMBICTH 3pO3YMITH HEOOXITHICTH YIOCKO-
HAJIEHHS] TEOPETHKO-METOIMYHUX 3aCaj] Ta EKOHOMIKO-
MIPABOBUX ITIIXOMIB MO0 peaialii cTaJoro po3BHT-
Ky TypusMmy 1 pekpeamnii B YkpaiHi, B fkux Oymu O
BpaxoBaHi HaIllOHAIbHI Ta PeriOHANbHI COII0-EKOIO0TO-
€KOHOMIYHI OCOOJMBOCTiI, OCHOBHI AaCIIEKTH 3 OXO-
POHM, BUKOPHCTAHHS 1 BIATBOPEHHS TPUPOTHUX pe-
CypcCiB, a TaKoX CTaH OC3MEKH I HaCEICHHS.

BucnoBku (Conclusions). ¥ KoHTEKCTI T7100aih-
HUX 3yCHJIb IIO0 peaizallii CTanioro po3BUTKY YKpa-
iHa 3000B’s3aHa PO3POOUTH Ta AaMaNTyBaTH KOMII-
JIEKCHI TEOPETHYHI KOHIICTIIIT Ta METOAMYHI ITiIXO/H,
K1 OXOTITIOIOTH €KOHOMIYHI 1 TpaBoBi acriekTu. Takuit
MiIX11 cCTaHe OCHOBOIO IS IMIUIEMEHTAIlil cTparerii
CTaJIOTO PO3BUTKY Ha HalioHaabHOMY piBHI. [Ipore
e(eKTUBHE BTUJIEHHS IIMX CTpaTeTiii BUMarae CTBOPEH-
HS IHTETPOBAHOI COI[I0-€KOJIOT0-eKOHOMIYHOT CHCTe-
MH, 37aTHOI 3a0e3NeYNTH 3HAYHE IMOJIIIIECHHS SKOCTI
Ta PiBHS KUTTSI HACCIICHHSI, BIIIOBIAAI0UN MIPH IILOMY
HaIllOHATBHUM 1HTEpecaM YKpaiHu y cdepi cTaioro
PO3BUTKY.

VY 3B’s3ky 3 BroprHeHHAM Pociiicskoi deneparrii
B YKpaiHy Ta MOB’A3aHUMH 3 INM BOEHHUMHU AisIMH Ha
Teputopii YKpaiHu, BigOyBaeThCs pyWHYBaHHS IPH-
POIHUX E€KOCHUCTEM, OCOOTMBO B pETioHax, IO Tepe-
OyBaroTh ITiJl THMYACOBOIO OKYTaIli€l0 ad0 B 30HI ak-
TUBHUX 00#OBHX Aiif. TakuM YMHOM iCHY€ KpHUTHYIHA
morpeba y po3poOJeHHI Ta BIPOBAPKeHHI €(hEKTHB-
HUX 3aXO0J[IB 3 OXOPOHH JIOBKUIIS Ta 3a0e3nedeHHs 30a-
JTAHCOBAHOTO COI[i0-EKOJIOT0-€KOHOMIYHOTO PO3BUTKY
VYkpainu.

Konmernito crajsoro po3BUTKY TypusMy 1 pekpe-
arii MOXKJIMBO IMIUVIEMEHTYBAaTH JIUIIE y MUPHUHN TIe-
pion, B ymoBax e(eKTHBHOTO (PYHKI[IOHYBaHHS PHUH-
KOBOi CHCTEMH Ta JIepP’KaBHOTO €KOHOMIKO-TIPaBOBOTO
peryaroBaHHS, KOOPAWHAIIT il y BCIiX cdepax KUTTA
cycrninbeTBa. ToOTO, 1€ MOXIIMBO 3MIMCHUTH TLTHKH
Yy CHPHUATINBHX COIII0-€KOJIOTO-eKOHOMIYHIX YMOBax,
KOJIM € MOXIJIMBICTh TIPAKTHYHO BTLUTIOBATH PO3poodire-
Hi TEOPETHKO-METOANYHI PEKOMEHIaIlii HAyKOBIIiB.

IMruteMenTarisi KOHIEMIIT CTaJor0 PO3BUTKY TY-
pusMy 1 pekpeartii B YKpaiHi 1a€ MOXKIIMBICTH 30eper-
TH YHIKaJIBHICTh MICIIEBOT PUPOIN, 3MEHIIUTH HETa-
THBHUH BIUIMB PEKPEaHTIB Ha JOBKIJUIS, CTBOPUTH Ha-
JIEXKHI YMOBH, CIIPSIMOBAaHI Ha EKOJIOTO-CKOHOMIUHE
BUXOBaHHS HACEJCHHS, IOKPAIICHHS pPIiBHSA IKHUTTS
JIOZIed TOMIO.

Ha cporomni HEMOXJIMBO CTBOPHUTH BiIOBIHI
€KOHOMIKO-TIPaBOBI YMOBH IJIsi CTAJIOTO PO3BUTKY TY-
pu3My 1 pekpeartii, KOJIM BiICyTHI YMOBH IIIOJI0 HAJIEK-
HOI OXOPOHH HaBKOJHUIIHBOTO TPHUPOAHOTO CEPeo-
BHIIA, PAIliOHATHHOTO BUKOPHUCTAHHS Ta BiATBOPEHHS
MIPUPOJHHUX PECypCiB, a TaKOXK 3a0E3MEeUeHHS €KOJIO-
riyHoi 0e3neku, siki O BIAIMOBIZAaN KOHIEHIT CTaJIoro
pO3BUTKY. BpaxoByrounm He3akoHHe mnepeOyBaHHS Ha

TepuTopii YKpaiHW pOCIMCHKUX BIHCHKOBUX, SIKI 3HH-
LIYIOTh HACEJIEHHSI YKpaiHH, a TaKOX PyHHYIOTh MpHU-
pomHi pecypen, Pocisi moBHHHA BiAIMIKOTYyBaTH 30UTKH
3a CIIPUYMHEHY IITKOJY.

Jlns peamizarii TECOPETUYHHUX TOJIOKEHB, a TaKOXK
METOJAMYHUX Ta €KOHOMIKO-ITPABOBUX MiAXOMIB MIOI0
IMIUIEMEHTAIlil KOHIEMIIi CTajoro pPO3BUTKY TypH3-
My 1 pekpearii B YkpaiHi, HeoOXiJHO BpaxyBaTu pe-
riOHANIbHI COIIaJbHO-eKOHOMIYHI, €KOJOTIYHI Ta IHIII
0COOJTMBOCTI, IO BIUTMBAIOTH HA OpraHi3allifo i po3-
BHUTOK TYpH3MY 1 peKpeartii.

Cunucok giteparypu (References)

BPY (1995). 3akon VYkpaimum «lIpo Typusm»,
Ne 324/95-BP. Bioomocmi Bepxoseroi Paou Ykpainu,
Ne 31, ct. 24. [VRU (1995) Law of Ukraine “On tourism”,
Ne 324/95-BP. The Official Bulletin of the Verkhovna Rada
of Ukraine, Ne 31, Article 24. Retrieved from zakon.rada.
gov.ua/laws/main/324/95-%D0%B2%D1%80#Text] (in
Ukrainian)

BPY (1996). Koncrutyuist Ykpainu, Ne 254k/96-BP.
Bioomocmi Bepxognoi Paou Yxpainu, Ne 30, ct. 141.
[VRU (1996). Constitution of Ukraine, Ne 254x/96-BP.
The Official Bulletin of the Verkhovna Rada of Ukraine,
Ne 30, Article 141. Retrieved from https://zakon.rada.gov.
ua/laws/main/254%D0%BA/96-%D0%B2%D1%80#Text]
(in Ukrainian)

BPY (2001). 3emenbuuit xogekc Ykpainu, No 2768-
IIl. Bidomocmi Bepxosnoi Paou Ykpainu, Ne 3-4,
cT. 27. [VRU (2001). Land Code of Ukraine, Ne 2768-I1I.
The Official Bulletin of the Verkhovna Rada of Ukraine,
Ne 3-4, Article 27. Retrieved from https://zakon.rada.gov.
ua/laws/show/2768-14#Text.] (in Ukrainian)

BPVY (2003). T'ocniogapcbkwuii kopeke Ykpainu, Ne 436-
IV. Bioomocmi Bepxosnoi Paou Yxpainu, Ne 18,
Ne 19-20, Ne 21-22, ct. 144. [VRU (2003). Economic
Code of Ukraine. The Official Bulletin of the Verkhovna
Rada of Ukraine, No 18, Ne 19-20, Ne 21-22, Article 144.
Retrieved from https://zakon.rada.gov.ua/laws/main/436-
15#Text] (in Ukrainian)

BPY (2003). luinpauii xomekc Ykpainm, Ne 435-
IV. Bioomocmi Bepxoenoi Paou Yxpainu, Ne 40-44,
cT. 356. [VRU (2010). The Civil Code of Ukraine, Ne 435-
IV. The Official Bulletin of the Verkhovna Rada of Ukraine,
Ne 40-44, Article 356. Retrieved from https://zakon.rada.
gov.ua/laws/main/435-15#Text] (in Ukrainian)

BPY (2010). IlogarkoBuii komekc Ykpainm, Ne 2755-
V1. Bidomocmi Bepxoenoi Paou Yxpainu, Ne 13-
14, Ne 15-16, Ne 17, ct. 112. [VRU (2010) Tax Code
of Ukraine, Ne 2755-VI. The Official Bulletin of the
Verkhovna Rada of Ukraine, No 13-14, Ne 15-16, Ne 17,
Article 112. Retrieved from https://zakon.rada.gov.ua/
laws/main/2755-17#Text] (in Ukrainian)

BPVY (2013). 3axon Yxpainu «[Ipo 3aifHATICTH Hace-
nenus», Ne 5067-VI Bioomocmi Bepxognoi Paodu
VYrpainu, Ne 24, ct. 243. [VRU (2013). Law of Ukraine
“On Population Employment”, Ne 5067-VI. The Offi-

146 I. A. ly6osiu, A. T1. Aniwenko, H. M. lOpkis, 10. I. Bonkoscbka, P. b. Maubko, 0. M. Poxkosuy, M.-H. I. ly6oiy, 0. B. Muaunn’ax. Cyyaci...



Proceedings of the Forestry Academy of Sciences of Ukraine, 2024, vol. 27

cial Bulletin of the Verkhovna Rada of Ukraine, Ne 24,
Article 243. Retrieved from https://zakon.rada.gov.ua/
laws/show/5067-17#Text] (in Ukrainian)

BPY (2019). Haka3 MinictepcTBa 3aXHUCTy JOBKIIIA
Ta IPUPOAHMX pecypciB Yikpaiau «lIpo 3arBepmxen-
Hs MeToAWKYN BU3HAYEHHS ITKOAM Ta 30UTKIB, 3ar1o-
JistHUX JlicoBoMY (DOHIY BHACIHiOK 30poiiHoi arpe-
cii Pociticekoi Denepartiin, Ne 414. [VRU (2019).
Order of the Ministry of Environmental Protection and
Natural Resources of Ukraine “On the approval of the
Methodology for determining damage and losses caused to
the forest fund as a result of the armed aggression of the
Russian Federation”, Ne 414. Retrieved from https://zakon.
rada.gov.ua/laws/show/z1308-22#Text] (in Ukrainian)

KMY (2004). ITocranoBa KaGinery MinicTpiB Ykpa-
inn «llepenik miANPHEMCTB, SIKi MarOTh CTpareriy-
HE 3HAUYCHHS JUIsl CKOHOMIKHM 1 Oe3leKku JepiKaBuy,
Ne 1734. [CMU (2004). Resolution of the Cabinet
of Ministers of Ukraine “List of enterprises of strate-
gic importance for the economy and security of the
state”, Ne 1734. Retrieved from https://www.kmu.gov.ua/
npas/10493361] (in Ukrainian)

KMY (2017). Posnopsyxenns Kabinery MiHicTpiB
Vkpainn «IIpo cxBanenns Crpaterii po3BHUTKY Ty-
pu3My Ta Kypoptis 10 2026 poxy», Ne 168-p. [CMU
(2017). Decree of the Cabinet of Ministers of Ukraine “On
approval of the Strategy for the development of tourism
and resorts until 20267, Ne 168-p. Retrieved from https://
zakon.rada.gov.ua/laws/show/168-2017-%D1%80#Text]
(in Ukrainian)

Bonkosebka, 10. 1., Jlyoosiy, 1. A. (2023). OcobnmBoc-
Ti €KOHOMIKO-IIPABOBOTO PETYJIOBaHHS CTaJOro Be-
JICHHSI JIICOBOTO TOCIOJAapCTBa YKpaiHU B yMOBax
3MiHU KIimarty. Exonomika Yxpainu, 9(742), 70-83.
[Volkovska, Y.I., & Dubovich, I.A. (2023). Features of
economic and legal regulation of sustainable forest mana-
gement in Ukraine in a changing climate. Economy of
Ukraine, 9(742), 70-83. Retrieved from http://economyukr.
org.ua/?page_id=723&lang=uk&aid=652] (in Ukrainian)

Mansceka, M.I1., PyTuncekui, M.IZ., binoyc, C.B.,
Manmrok, H. J1. (2014). Exonomixa mypusmy: meopis
ma npaxmuxa. KuiB: Llentp y40oBoi miTeparypu.
[Malska, M.P., Rutynskyi, M.Y., Bilous, S.V., & Man-
dyuk, N.L. (2014). Economics of tourism: theory and
practice. Kyiv: Center for Educational Literature] (in
Ukrainian)

Manscbka, M.II., Tpumyk, A.M., Macwk, .O.
(2015). BrpoBakeHHsI 3apyOiKHOTO AOCBiAY cTpa-
TEriYHOTO YNpPaBIiHHA PO3BUTKOM TYPH3MY: MOXK-
JUBOCTI Ta MEpCHEKTHBH Uil YKpainu. Exonomiu-
Hull yaconuc-XXI, 155, 78-81. [Malska, M.P., Hrysh-
chuk, A.M., & Masiuk, Yu.O. (2015). Implementation
of international experience in strategic management of
tourism development: opportunities and prospects for
Ukraine. Economic annals-XXI, 155, 78-81. Retrieved
from http://jnas.nbuv.gov.ua/article/UJRN-0000582725]
(in Ukrainian)

[MaBmixa, H.B., Humbamok, 1.O., Cauyk, A.IO.
(2022). Cmanuii po3sumox mypusmy ma pexpeayii:

Cy4acHi BUKAUKU U nepcnekmueu O0as  Ykpaiuu.
JIynek: Bexa-JIpyk. [Pavlikha, N. V., Tsymbalyuk, 1.O.,
& Savchuk, A.Yu. (2022). Sustainable development of
tourism and recreation: modern challenges and prospects
for Ukraine. Lutsk: Vezha-Druk. Retrieved from evnuir.
vnu.edu.ua/bitstream/123456789/20754/1/tyruzm_2022.
pdf] (in Ukrainian)

Pocist 3aBnana 30MTKIB JOBKULTIO YKpaiHM Ha MOHAJ

1,35 tpunsiiona (2022.11.06). Vxpaiucexa npas-
Oa. [Russia has caused damage to the environment
of Ukraine for more than 1.35 trillion (2022.11.06).
Ukrainian Pravda. Retrieved from https://www.epravda.
com.ua/news/2022/11/6/693509/] (in Ukrainian)

Cmane eedennsi nicoeozo eocnodapcmea (2022). Kuis:

MiHiCTEpCTBO 3aXHCTy MOBKULIA Ta MPUPOTHHUX
pecypciB Ykpaiuu. [Sustainable forest management.
(2022). Kyiv: Ministry of Environmental Protection and
Natural Resources of Ukraine. Retrieved from https://
mepr.gov.ua/diyalnist/reformy/stale-vedennya-lisovogo-
gospodarstva/] (in Ukrainian)

XaycrtoBa, B. €., I'opbarosa, €. @. (2010). IIpobmemu

PO3BUTKY TYPHUCTHYHOI Tairy3i B YKpaiHi. /lpobnemu
exonomixu, 2, 30. [Haustova, V.E., & Horbatova, E.F.
(2010). Problems of the development of the tourism
industry in Ukraine. Problems of the economy, 2, 30.
Retrieved from https://www.problecon.com/export pdf/
problems-of-economy-2010-2_0-pages-28 33.pdf] (in
Ukrainian)

Yenypaa, I. M., bensena, C.C., bumoseus, JI.I', bon-

napuyk, 3.B., Tepman, 1.B., Hanumox, A.M., ...
laBpum, T.B. (2021). Cmpameeii cmanozo po3eu-
MKy 8 Mypusmi ma 20menbHO-pecmopanHomy 0is-
Heci: Moxcaugocmi I npobnemu  3anpo8addiCeHHs.
6 Yxpaini. Yepkacu: YepkacbKuil J€pK. TEXHOJOL.
yH-T. [Chepurda, H. M., Belyaeva, S.S., Byshovets, L.G.,
Bondarchuk, Z.V., Herman, I.V., Danyliuk, A.M., ...
Havrish, T.V. (2021). Sustainable development strate-
gies in tourism and hotel and restaurant business: op-
portunities and problems of implementation in Ukraine.
Cherkasy: Cherkasy State Technological University. Ret-
rieved from https://geography.lnu.edu.ua/wp-content/up-
loads/2021/11/2021_Stratehii-staloho-rozvytku-v-turyz-
mi-ta-hotelno-restorannomu-biznesi-mozhlyvosti-i-prob-
lemy-zaprovadzhennia-v-Ukraini.pdf] (in Ukrainian)

Honey, M. (2008). Ecotourism and Sustainable

Development: Who Owns Paradise? (Second ed.).
Washington DC: Island Press.

G7: Pocis mae Bumarutu Ykpaini 486 muipn gonapis

3a 3aBmani 30uTku (2024.06.14). Xeura [G7: Rus-
sia must pay Ukraine $486 billion for damages.
(2024.06.14). Hvylia. Retrieved from https://help.hvylya.
net/uk/294414-g7-rossiya-dolzhna-vyplatit-ukraine-486-
mlrd-dollarov-za-nanesennyy-ushcherb] (in Ukrainian)

Steck, B. (1999). Sustainable Tourism as a Deve-

lopment Option. Practical Guide for Local Plan-
ners, Developers and Decision Makers. Eschborn:
Federal Ministry for Economic Cooperation and
Development.

I. Dubovich, A. Anishchenko, N. Yurkiv, Yu. Volkovska, R. Matsko, 0. Rozhkovych, M.-N. Dubovich, 0. Pylypiak. Modern... 147



HaykoBi npaui NliciBHuyoi akagemii Hayk Ykpainu, 2024, gun. 27

Sustainable Development (2005). World Tourism Or-
ganization. Retrieved from https://www.unwto.org/
ru/node/79

Volkovska, Y., Dubovich, 1., Vyniarska, M., & Petret-
chi, N.M. (2023). Forest Management in Ukraine
Under War Conditions. Bulletin of the Transil-
vania University of Brasov. Series II: Forestry,
Wood Industry, Agricultural Food FEngineering,
16(65), Ne2, 69-80. https://doi.org/10.31926/but.fwi-
afe.2023.16.65.2.4

Modern theoretical-methodological and
economic-legal problems of implementing
the concept of sustainable development
of tourism and recreation in Ukraine

I. Dubovich', A. Anishchenko?, N. Yurkiv?,
Yu. Volkovska*, R. Matsko®, O. Rozhkovychs$,
M.-N. Dubovich’, O. Pylypiak®

The tourism and recreation industry is one of the
most promising and dynamic sectors of the economy
and a key driver of socio-economic development.

Over the past 10-15 years, the tourism and re-
creation industry has been developing rapidly around
the world. In many countries, this sector plays a key
role in the economy, accounting for about 50% of
budget revenues, that is, it is one of the main sources
of income for these countries. According to the UN
World Tourism Organization, this industry accounts
for 10% of global GDP and provides approximately
11% of jobs. Scientists predict a steady increase in the
importance of tourism and recreation for the global
economy in the coming years.

In the current conditions of Russia’s war against
Ukraine, tourism and recreation of Ukraine have been
among the most affected, and accordingly, this indust-
ry has experienced serious instability and suffered
heavy losses. For the scientific understanding and as-
sessment of objective damages in the field of tourism
and recreation of Ukraine, it is necessary to improve
theoretical and methodological approaches, as well
as to develop new, more effective economic and legal
mechanisms for regulating, stimulating and promoting
the development of tourism and recreation in all re-
gions of Ukraine. This approach requires taking into
account regional characteristics and ensuring the sus-
tainable development of this sector.

It is substantiated that among the key problems of
the sustainable development of tourism and recreation
in Ukraine is the full-scale war of Russia against
Ukraine, which has led to human casualties, serious
damage and significant destruction of the natural envi-
ronment, objects of cultural and historical heritage, as
well as enterprises that are strategically important for
the country’s economy and security.

Attention is drawn to the main theoretical-metho-
dological and economic-legal problems related to the
implementation of the concept of sustainable develop-
ment of tourism and recreation, which require effec-
tive and rational use of natural resources, their protec-
tion and reproduction at all levels — national, regional
and local. It is noted that tourism and recreation in
Ukraine is an industry with great potential and pros-
pects, but at the same time it is a complex and dy-
namic system that covers various regional, ecological,
economic, organizational and other aspects.

It is emphasized that Ukraine, due to its unique
natural resources, rich historical heritage and socio-
cultural values, has great potential in the field of
tourism and recreation, which creates opportunities
for its development throughout the year.

It is found that in order to achieve effective results
regarding the organization, functioning and develop-
ment of tourism and recreation, a number of regulato-
ry legal acts were adopted in Ukraine. It is emphasized
that the main problems that are currently hindering the
implementation of the concept of sustainable develop-
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ment of tourism and recreation in Ukraine today are,
first of all, the fact that hundreds of hectares of the
territory of Ukraine are mined, the territories are con-
taminated with ammunition, large areas of the forest
fund have been destroyed, the infrastructure has been
destroyed, etc.

It is noted that the Methodology for determin-
ing damage and losses, approved by the Ministry of
Environmental Protection and Natural Resources of
Ukraine, takes into account only a part of economic
losses, while other significant losses that directly re-
late to the tourism and recreation industry (loss of
life and health of the population of Ukraine, separa-
tion Ukrainian families, destroyed living conditions of
Ukrainian citizens, damaged or destroyed residential
buildings, moral, aesthetic and many other damages)
are not taken into account.

It is substantiated that for an objective assessment
of damage and the amount of damage, it is also neces-
sary to take into account environmental damage and
destroyed natural resources, including mined and pol-
luted hundreds of hectares of the territory of Ukraine,
etc. It is noted that the proposed Methodology should
take into account all damages caused to citizens of
Ukraine, and the Russian Federation should compen-
sate for the damages in full and be held accountable
for all crimes it has committed, both in tourism and

recreation, and in other sectors of the economy on the
territory of Ukraine.

For the successful implementation of theoreti-
cal provisions, methodological and economic-legal
approaches to the implementation of the concept of
sustainable development of tourism and recreation in
Ukraine, it is proposed to take into account regional
socio-ecological and economic features. Attention
is drawn to the variety of regional conditions affect-
ing the organization and development of tourism and
recreation in Ukraine.

It is noted that the obtained results of the scientific
research make it possible to understand the need to
improve theoretical and methodological principles and
economic and legal approaches to the implementation
of sustainable development of tourism and recreation
in Ukraine, which would take into account national
and regional socio-ecological and economic features,
protection, use and reproduction of natural resources,
as well as the state of public safety.

Key words: problems of sustainable development
of tourism and recreation; regional socio-ecological-
economic features; the natural environment damage;
the impact of war on tourism and recreation; ensur-
ing environmental safety; economic and legal aspects;
protection of natural resources; rational use of natural
resources.
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BukopucraHHsa reoiHpopmaulinHnx cucrem AK iHHOBaLinHNX
iIHCTPYMEeHTIB cTpaTerii po3BUTKY Ta NiaBNLLeHHA ePeKTUBHOCTI
RiANbHOCTI cy6’eKTIiB NicoBoro rocnogapcrea

H.T. Jlyuis', 1. B. YyxHa?

Pozenanymo nanpsamu euxopucmanmns nomenyiany eeoingopmayivnux cucmem (I'1C) ona inmespayii exonoeiunux
ma eKOHOMIYHUX Napamempie JiCOKOPUCIYEAHHA Y NPoyecy YNPAaeuiHHA JICAMU.

Pesynomamu docaioscenns niomeepounu, wo I'IC 3abe3neyyroms GUCOKY MOYHICb MOHIMOPUHEY CMAHY JICI8,
agmomamuzayio npoyecie iHgenmapuzayii 1icogux pecypcis, OYiHBAHHS DIOPISHOMAHIMMA MaA 6APMOCMI eKOCUC-
memMHUX nociye. 3acmocyeants cynymuuxosux oanux Sentinel-2 i Landsat y noeouanni 3 inoexcamu NDVI ma EVI
8i000PA3UNIO MOAHCIUBICMb 3HAXOOHCEHHS KPUMUYHUX 30H JICOBUX MEPUMOPIU 05 NPUUHAMMS YAPAGIIHCOKUX DiuleHb
w000 30epedsicents OiopizHomanimma. AHANI3 MPbOX cyeHapiie yNpaenints (IHMEeHCUBHA TiCO3a20MIBIs, CINAIULl Po3-
BUMOK [ KOHCEPBayis) GUABUS, WO CMpamezis Cmaio2o po3eumKy 3abe3neuye onmuManbHull Oananc migjc eKoHomiy-
HOK Ma eKONO2TUHON epekmusHicmio aicokopucmyeanns, 3oepicarouu 0o 80% oOiopisHomanimms i niosuwy0ulU Ha-
epomaodxcenus gyeneyro Ha 10%.

Exonomiuna echexkmusrnicmo suxopucmanns I'IC 8i0obpascacmvcs uepes ompumants egpexmis 8io inmeepayii npo-
CMOPOBUX OAHUX Y Npoyecu d8MoMamu308ano2o 300py, 00Ky, eKOHOMIYHO20 aHANi3y ma NIOMPUMKU YAPAGIIHHSL.
3acmocysanns I'IC 0ns ananizy i npocHo3y8anHs cnpuse 30inbueHHIo 00X00i8 NiCOKOPUCTYB8AUI8 3A80AKU MOYHOMY
OYIHIOBAHHIO 3ANACI8 NICY, 6CMAHOBIEHHIO eKOHOMIYHO BUSIOHUX Mepumopitl 0Nd 3a20mieii 0epesutu, CKOPOUEeHHIO
sumpam Ha 102iCIUKY.

Axyenmosano yeazy Ha 3HAYEHHI OMPUMAHUX pPe3Vabmamie 01 inmespayii eKono2iuHux ma eKOHOMIYHUX napa-
Mempis y cmpamezito OiaabHOCMI cy0 €Kmi8 1ic020Cnodapcvkoi OiAIbHOCI, 30KpeMa Y MINCHAPOOHT [HIyiamueu,
maxkux ik REDD+.

KuarouoBi cioBa: yugposi mexuonocii; ynpasnincoKi piulenHs; eKON02IuHi napamempu, eKOHOMIuHUll eghexm,
sumpamu; 00xXo0u; cmanuii po3gUMox; 1icosi pecypcu.

Beryn (Introduction). IlutanHs ctagoro po3BUTKY
JCOBUX EKOCHCTEM € OJHHMM 13 MPIOPUTETHUX, aIKE
BiJl TXHBOTO CTaHy 3aJie)KUTh EKOJOTIYHA pPiBHOBAra
IUIAHETH, SKICTh Ta PIBEHb KUTTA JroACTBAa. Ha cho-
TonHI cy0’€KTH JIICOBOTO TOCTIOAAPCTBA 3IIITOBXYIOTh-
Csl 3 YMCJICHHUMH BUKJIMKaMH, HacamIepen, oomesxe-
HICTIO pecypciB, HEOOXITHICTIO JOTPUMaHHS TIPUHIIH-

B CTAJIOr0 PO3BUTKY, MiJABHUIICHHSIM MPOTYKTHBHOCTI
Ta 3HMKEHHSIM BUTpAT. Y IIbOMY KOHTEKCTi BIIPOBa-
IDKEHHS 1HHOBALIMHMUX TEXHOJIOTM cTae HEeOOXIIHIC-
THO, /DK€ TPAIUIIIHI MIJX0AU 0 YIPABIIHHS JIICOBH-
MH pecypcamMH HE BPaxOBYIOTh YCIX IPOCTOPOBHX ac-
MIEKTiB, IO TPU3BOAWTH 0 3HIKCHHS €(PEKTUBHOCTI
TUSUTBHOCTI CY0’€KTIB JIICOBOT Talry3i.

U Jlhyyie Hamanis I pucopiena — uneH-kopectionaeHT JliciBHUUOI akaiemil HayK YKpaiHH, KaHUJaT eKOHOMIYHUX HayK, JOLEHT Kadeapu eKoHO-
MiKH, TypusMy i pexpeanii. Hanionansnuit micorexHiunuil yHiBepcurer Ykpainu, Byin. I'enepana Uynpunku, 103, m. JIbBiB, 79057, Ykpaina.
E-mail: natalusiv@gmail.com ORCID: http://orcid.org/0000-0001-5588-7778

2 Yyxua Ilasno Bacunvosuu — 3100yBad mporpaMu JokTopa ¢inocodii kadeapn eKoOHOMIKH, Typu3My 1 pekpeanii. HarionanbsHuMit gicoTeXHIuHINA
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B Vkpaini nurtaHHAMH 1HQPOBOTO MOHITOPWH-
Ty JICOBHX PECYpCiB 3aiiMajucs HHU3Ka JIOCIiTHU-
kiB (Turneret al., 2007; bypmtuaceka, [lominyk, Ko-
Bampuyk, 2013; Lynsak, YackoBebkuit, Koponb, 2013;
Crnobomstank, 2014; Yun, Kang, Kim, & Kang, 2019;
Muponrok, 2020; Zhu, & Song, 2020). Ha croromui
€ Oarato myOiKamii y 1ipoMy HampsMi, OfHAK TTUTaH-
HSl 3aCTOCYBaHHS reoiH(OpMaIlifHUX CHCTEM I BH-
3HAYEHHS EKOJIOTIYHMX Ta EKOHOMIYHHX ITapameTpiB
JICOKOPUCTYBaHHS 1 BIPOBADKEHHA I1X Y TPaKTHKY
TSUTBHOCTI JIICOKOPHCTYBadiB BCE IIE 3aIMINAETHCS
HE/I0CTAaTHHO BUBYCHUM.

Mema Oocniosxcens monsTana B aHasli3i BUKOPHC-
TaHHS TEOIH(QOPMAIIHUX CHCTEM SK IHHOBAIlIHHO-
ro 1HCTpYMEHTa CTajoro PO3BUTKY JIICOBOTO TOCIIO-
JlapctBa YKpainu. [l 10CSITHEHHS MOCTaBIEHOT METH
MPOaHaJi30BaHO CyYacHi CBITOBI ITiIXOMH IIIOI0 BUKO-
pucTaHHs reoiH(OpMAIifHUX CHUCTEM B YIpaBIIiHHI
JCOBHMH PECypCcaMM; OI[iIHEHO MOXIIMBOCTI 3aCTOCY-
BaHHA ['IC 1m1s aHami3zy eKoloro-eKOHOMIUHUX Mapa-
METpPiB BUKOPHUCTAHHS JIiCiB; 3alIPOIIOHOBAHO OCHOBHI
HaTPSMHU TTOJATBIITNX JOCHTIKEHD II10/I0 BUKOPUCTAH-
Hs ['IC B ympaBniHHI TICOBUMH pecypcaMu YKpaiHH.

00’exTH Ta MeToAUKA 1ocaikenns (Objects and
methods). O6 exkm docnioxcenns — cuctema ympaBiliH-
HS JIICOBUMH pecypcaMH, 30kpeMa ii iHpopmariiiiHo-
TeXHIYHA CKJIQJOBa, IO BKJIIOYa€ BUKOPUCTAHHS TE€O-
indopmariitaux cucrem. [lpeomem Oocnioxcenus —
TIPOIECH, TIOB’s3aHI 3 BUKOPHCTAHHSAM TeoiH(opma-
MIHHAX CHUCTEM Yy TIPAKTHII YTPaBIiHHS JIICOBUMHU
pecypcami.

ITix yac BHKOHAHHS 3aBIaHb IOCIIIKEHHS BHKO-
PUCTaHO TaKi METONW: TEOPETHYHHHA — /IS y3arajib-
HEHHs 1HQOpMaIlii; MOPIBHAHHSA — JUIS aHATI3Y Pe3yIb-
TaTiB MOJIENTIOBAHHS PI3HUX MPAKTHK JICOKOPUCTYBaH-
Hs1; Tpadiganid (Tabiui) — JUTs MPEICTaBICHHS JaHUX
nocmimkenHs. [HdopmarniiiHoro 6a3010 CIyryBain
HayKoBi myOumikarmii momno 3actocyBanusa ['IC y cdepi
MEHEKMCHTY JTICIB.

Pesyabratun nociaimxennst (Results). ['eoindop-
Mariitai cucremu (I'IC) — e mudpoBi TeXHONOTIUHI
IHCTPYMEHTH, SIKi TATPUMYIOTH 30ip, BiZOOpa)xkeH-
HS Ta aHaji3 mpocTopoBoi iHpopmamii. Ha crorommi
BOHHU € HEBIJI €MHOIO0 YACTHHOIO MCHEKMCHTY JIICiB,
OCKUJIBKM 3[1aTHI 3a0e3II€YUTH BUCOKOTOYHHUHA MOHI-
TOPHHT Ta aBTOMATH30BAHUH 30ip MaHUX IIOIO CTaHY
JMCOBUX peCypciB, 3AIACHEHHS iX aHami3y, a TaKOX
MOJICITIOBAHHSI PI3HUX CIIEHApiiB BHKOPWUCTaHHS Ta
ynpasiinas (Merry et al., 2023). 3aBasku iHTerpamii
JAHWX 13 CYITyTHUKOBUX 3HIMKiB, O€3MIIOTHUX JIiTaTb-
HUX amapariB, MOJLOBHUX OOCTE)KCHb Ta IHINHUX JKe-
pein, I'lC-TexHOMOTIi 1at0Th 3MOT'Y OTPUMYBAaTH KOMII-
JIEKCHI BIZIOMOCTI IIPO CTaH JICiB Y PeKNUMI peabHOTO
yacy. Lle migBuIye 06’€KTUBHICTH OIIIHIOBAaHHS €KO-
HOMIYHHUX, €KOJIOTIYHHX 1 COIlIaJIbHUX acCIeKTiB JIco-
KOPUCTYBaHHS Ta CIPHUSIE€ TPUHHATTIO €PEKTHBHHUX
YOPaBIiHCHKUX PIlIECHb.

Posrnisnemo ocHoBHI Hampsimu BukopucTtanas ['1C
y CydJacHI{ MPaKTHUIll YIIPABITIHHS JIiCaMH.

Ineenmapusayis i monimopune nicig. 'Y CIIIA
B pamkax Ilporpamm iHBeHTapu3amii Ta aHalizy
miciB (FIA) 3milicHIOETBCS PO3pOOKa CXEMH ITOCTCTpa-
tudikamii 3 Bukopuctanasam ['IC (Westfall, & Randall,
2013). Ha mepmomy etami (¢a3a 1) BUKOPHCTOBYIOTh
JaHi, 310paHi CyIyTHUKOBUM 30HIYBaHHM (Sentinel-2,
Landsat), aepodoTo3niMkH, daHi 3 OE3MIIOTHHUKIB Ta
PE3yIBTAaTH CIIEKTPATHHOTO aHAJIi3y JIICOBOTO IMMOKPUBY
3acobamu I'IC. Llg cxema goromara€ 3MEHIIUTH JHC-
TIepCiio OIHOK, IO MiABUIIY€E TOYHICTh aHATI3y MUIS-
XOM cTparudikamii TepuTopii Ha OCHOBI OTHOPITHHUX
XapaKTePUCTHK JIICOBOTO TIOKPHBY, A€ 3MOTY PaHKYy-
BaTH 30HU TOCTIOAAPCHKOTO BUKOPHUCTAHHS JIICIB.

Pesynsratu mocmimkens A. A. Menpanka, M. O. f4-
Hoka (2022) miaTBEpKYIOTh €(DEKTHBHICTh BHKOPHIC-
tauasg ['IC nmns mpoBenmeHHsS iHBEHTapw3allii JIiCiB.
ABTOpW 3a3HAYarOTh, IO 3a JOIOMOTOI0 KOCMIid-
HEUX 3HIMKIB Sentinel 2 3 apxiBy [eomoriunoi ciryx-
ou CIIA y I'lC — QGIS moxHa cTBOPIOBAaTH BEKTO-
pU30BaHI MIApU OKPEMUX TEPHUTOPi, BUBYATH HasB-
HICTh Ta OCOONHMBOCTI MiISHOK 3pyOiB IiciB. Takwuii
aHaji3 BaKJIMBHHA JJIA OIIHIOBAHHS MAacIITabiB BTpaT
JCOBOTO TIOKPHBY Ta MPHUHATTS PIlIEHb OO HOTO
BIJTHOBJICHHS.

Oyiniosanns  axocmi nicis. CyIyTHHKOBI 3HIM-
ku Sentinel-2 i Landsat MoXxHa BHKOPHCTOBYBATH
IUIST pO3POOKH 1HTEPAKTUBHUX KapT, SKi BigoOpaska-
FOTh «Tapsidi TOYKM» OlOpi3HOMAHITTS Ta IOKa3yIOTh
CTaH SIKOCTI JTiCiB. 30KpeMa, JeTali30BaHi MPOCTOPO-
Bi KapTH AUHAMIKH 3MiH JIICOBUX TEPHUTOPIH, CTBOPEHI
Ha OCHOBI manmx Landsat, 3aCTOCOBYIOTH JJIT BH3HA-
YeHHS PETIOHIB i3 BHCOKHM pIBHEM Ierpajarii JiciB
(Hansen et al., 2013). 1li xkapTu MOXHa BHKOPHCTO-
ByBaTH [UIsl TUTAHYBaHHS JICOBITHOBIIOBAIBHHUX 3a-
XOMIB Ta BU3HAYCHHS TPIOPUTCTHUX TEPHUTOPIH s
30epeKCHHSI JTICOBUX €KOCHUCTEM.

Anami3 T'IC, 3pilicHeHHii Ha OCHOBI 1HJEKCIB Be-
retarii NDVI ta EVI, mmpoko BUKOPHCTOBYIOTH IS
OIIiHIOBAHHS 3MiH T'yCTOTH JIICOBOTO TIOKPHBY, IO JTA€
3MOTY BCTAHOBHTH CTaH POCIMHHOCTI Ta MPOTYKTHB-
HICTh eKocucTeM. lIpoBereHe OIIHIOBAaHHS 3a JIOTIO-
morofo iHaekcy Beretartii NDVI ma Tepuropii Ilo-
Jicest mokazano, mo 15% micoBuX TepuTOpiil 1HOTO
perioHy mepeOyBaroTh y CTaHi Aerpajnariii Ta morpely-
FOTh TEPMIHOBUX BiTHOBIIOBAIHHUX 3ax0miB (JIsibKo
Ta iH., 2018).

ITopsa 3 NDVI (mpoctmii TMOKa3HHK KiTBKOCTI
(hoTOoCHMHTETHYHOI aKTHBHOI OioMacH), BUKOPHCTOBY-
fo1h iHIeke EVI (po3mmpenuit BereTamiiHuii mMoKas-
HHK). MeTtonuka po3paxyHkiB EVI momatkoBo Bpaxo-
BY€ piBeHBb aTMOC(HEPHUX BIUIUBIB, IO ITiIBHUIILYE TOY-
HICTh WOro oIiHtoBaHHs. Tak maHi, OTpuMaHi 1 ompa-
mpoBaHi 3a gporomororo I'IC Ha OCHOBI CYITyTHUKOBHX
3HiMKIB Landsat 3 BuzHaueHHsMm iamekcy EVI y Tpo-
MMYHAX BHUCOKOTIPHUX pETiOHAX, MOKa3ald e(PeKTHB-
HICTh BUKOPHUCTAHHS Ii€1 METOMUKH TS aHAJTI3y 3MIHU
JCOBOTO TOKPHWBY, OIIIHIOBAHHS CTaHy IEPEBOCTAHIB
Ta igeHTH(IKAIl «rapsSIux TOYOK» O0i0pi3HOMAHITTS
(Goparaju, & Sinha, 2016). Anmanraitis X METOMIB
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JI0 YKPaiHCBKHX YMOB JIaCTh 3MOTY BPaxyBaTH CIICL-
¢iKy Hal[lOHAJILHUX €KOCHCTEM 1 BIUIUBH KJIIMary.

CTifiKicTh TpOMaZCbKHX JiciB 3a0e3leuyeThes
HUIIXOM 30epexeHHs iXHbporo morteHmiamy. R. Safe’i,
& A. Upe (2022) Bka3yloTb Ha MOXJIHMBICTH PO3p00-
KM KapT 310poB’s jepeB 3 Bukopuctanusm [1C-
texHonorid. lle momomoxke mBuamIe ineHTH(DIKYBATH
30HM JIiCiB, SIKi TOTPeOyOTh BTpy4aHHs. Takuii miaxiz
JacTh 3MOTY BYAaCHO 3A1KCHIOBaTH MpO(iTakTUIHI 3a-
Xonu (3HUIICHHS IIKITHUKIB, 3amO0ITaHHS PO3BUTKY
XBOPOO TOIIO), IO IMiIBUIIUTH MPOIYKTHBHICTH JICIB,
iXHIO CTIHKICTh Ta 3HU3UTH BTPATH.

Oyinloganms 6apmocmi eKoCUCMEMHUX NOCTY2.
W.R. Turner et al. (2007) miAKpecIIOOTh BaXKIH-
BicTh BukopuctanHs ['IC ajsi OLIHIOBaHHS EKOCHC-
TEMHHX TIOCIYT, HacamIlepes] PeryJIIOBaHHS BOTHHX
pecypciB, HarpoOMa/DKEHHSI BYIJICLIO Ta 30epexeHHs
OiopizHoMaHiTTs. 3actocyBanHsi ['IC-texHomoriii nae
3MOT'y HE JIUIIE KUTBKICHO OIIHIOBATH IIi TIOCITYTH, ajie
i CTBOpIOBaTWM MOZENI MPOTHO3YBAaHHS IXHBOTO Maii-
OyTHBOTO CTaHy 3aJIe)KHO BiJl 3MiH KIIIMaTy Ta BIUIUBY
JIFONICHKOT JTISITBHOCTI.

Mertononorisi OILIHIOBaHHSA TPSIMOi BapTOCTi €KO-
CHCTEMHHUX TIOCIYT MOXe 0a3yBaTHCsl HA METOJaXx, SIKi
nependadarots Bukopuctanas ['IC mis 30opy maHux,
BUKOHAHHS MPOCTOPOBOTO aHaIi3y Ta KapTyBaHHS
EKOHOMIYHHX BHUTpAaT EKOCHUCTEMHMX MOCHYT. Takuii
migxin Oymo 3actocoBanHo B Kutai (okpyr TsHbTail) Ha
tepuropii 1423,8 km? (Chen, Li, & Wang, 2009). Oxpe-
Mi KOMIIOHEHTH EKOCHUCTEMHUX TMOCHyr (CUIbChKO-
TOCIOJapCchKa 1 JTicoBa MPOIYKIIisl, TYPUCTHYHI TIOCITY-
T¥) B pailoHi MOCIHiPKeHHS OyJl0 HAaHECEHO Ha KapTy
y BUIVISLII mapiB nanux B I'IC, mpuyomy KoxkeH map
MICTHB BapTICHI 3HAYCHHS JJISI KOXHOTO OCEpENKy
posmipom 25 m2. B pesymbrari Takoro miaxomy Oyso
BCTaHOBJICHO MTPOCTOPOBY BapTiCTh BH3HAUEHHX KOM-
TTOHEHTIB €KOCUCTEMHUX TIOCITYT.

Oyinrosanns pizHUX NPAKMUK YNPAGLIHMA Jlica-
mu. Taki mociijpkeHHs mependavaroTh aHali3 Ta I0-
PIBHSIHHS TIIXOMIB JO BHUKOPUCTAHHS, BiIHOBJICH-
Hs 1 30epeeHHs JTICOBUX PEeCypCiB 3 ypaxyBaHHSIM X
€KOJIOT1YHOi, €KOHOMIUHOi Ta COMLiaJbHOI e(eKTUuB-
vocti. M.C. Hansen et al. (2013) 3miiicamin mare-
MaTU4HE MOJIEJIIOBAHHS, SIKE BKIIIOYAIO BHKOPHCTAH-
HSl CUMYJSILIMHUX MOJeNeil AJIsl OLiHIOBaHHS BILIMBY
PI3HUX CIIeHapiiB yMpaBIiHHS JJiCaMU Ha KIFOYOBI €KO-
JIOTIYHI Ta €KOHOMIUHI TIOKa3HUKH JIICOKOPUCTYBaHHS.
Jisi eKoJI0ro-eKOHOMIYHOTO MOJIENIOBAHHS CIICHApiiB
YIpPaBIiHHS JIicCAMH BUKOPUCTAHO JaHi CYMyTHHKOBO-
TO 30HyBaHHs Ta mpoctopoBi moxeni ['IC, sxi Bpaxo-
ByBaJIM O10pi3HOMAaHITTS, HATPOMAKEHHS BYIJICIIO Ta
eKOHOMIUHY BHUTOMY. [l Bamimarmii momeneit aBTOpH
3aCTOCYBaIM METOAU IEPEXPECcHOI MepeBipKH, MOpiB-
HIOIOUHM pe3yJIbTaTH MPOTHO3YBaHHS 3 JaHUMH MOJbO-
BHX JTOCITIDKEHB. Y BHUMAAKaX 3HAYHUX PO3ODKHOCTEH
BHOCHUJIM KOPEKTHUBH 1O BXIJHHMX IapaMeTpiB Moje-
JIel, TaKUX SIK TOYHICTh Kiacu]ikallii 3eMHOTO MOKpH-
By a00 po3paxyHKH OGiomMacH.

3niticaennit M. C. Hansen et al. (2013) anauniz oxor-
JIIOBAB TPH CICHApil yNpaBiiHHs JTicaMy: iHTEHCUBHY
JIICO3aroTiBITI0, CTATUH PO3BUTOK 1 KOHCEPBAIIITO.

Inmencuena nicozazomiena. 115 npakTuka BeqeH-
Hsl JIICOBOTO TOCIIOJApPCTBA 30CEPE/DKCHA HA MAKCH-
MaJIbHOMY BHKOPHCTaHHI JIiCOBUX pecypcm 3 METOI0
3a0e3MneueHHs] KOPOTKOTEPMIHOBOTO €KOHOMIYHOTO pe-
3yabTaTy. BcTaHOBJIECHO, 110 TaKWii MiXi]] TPU3BOIUTH
JI0 3HAUHUX BTPAT €KOCHCTEMHUX MOCIYT, BKIFOUAIOUH
3HIDKCHHS DPIBHSA O10pI3HOMAHITTS 1 HarpOMaJDKEHHS
Byrero. J{ist mpukimany, Ha Tepurtopii [lomiccs iHTeH-
CHBHA 3aroTiBJIA JIiCIB cripuunHmIa nerpaaamio 30%
BOJHO-OOJIOTHUX €KOCHCTEM, 1110 3HAYHO BILIMHYJIO Ha
perioHaJIbHY €KOJIOTIYHY CTAaOUIBHICTb.

Cmanuii pozsumox. Taka TpakTHKa 37aTHA 3a-
Oe3rmeunT OayaHCe MiX €KOHOMIUYHOIO ¢(eKTHBHICTIO
Ta eKOJIOTIYHO0 CTiMKicTI0. OCHOBHUMH pe3yibTaTa-
MH CTaJIOTO BEJICHHS JIICOBOTO TOCHONAPCTBa € 30epe-
JKEHHS «TapAyiX TOYOK» O10pi3HOMAHITTS; 3pOCTaHHS
HarpoMaJpKeHHs BYIVIEIto; 3a0e3reueHHs: cTabijgbHO-
r0 €KOHOMIYHOTO JIOXOJly BiJl HaJaHHSI €KOCHCTEMHHUX
mociyr. 3a pe3ynpratamu mociimkens M. C. Hansen,
et al. (2013) BcranoBneno, mo y Kapnarax Bukopwuc-
TaHHsS CTAJINX MNPAKTHK CIpusio 30epexkenHio 80%
«rapsYux TOYOK» OiopizHOMaHITTs. [IpocTopoBi KapTH,
cTBopeHi 3a gonomoroto [IC, momomoriu Bu3HAYH-
TH PETiOHU 3 HAaHBUIIUM TOTEHIIAIIOM JUIS TTOTIIMHAH-
HS BYIJICIIIO, SIKI MAfOTh MPIOPHUTET TSI BiTHOBICHHS.
Hampuknan, y Kapmarax imeHTH(IKOBAHO UTSTHKA
3 BUCOKOIO T'YCTOTOIO SUIMHOBHX JIICIB, B SIKUX TIPOTHO-
3y€ThCSI 3pOCTaHHs HarpoMaKeHHs Byrierto Ha 30%.
[Tpu upoMmy, ekoHOMIUHA €(EKTHBHICTh BEJCHHS CTa-
JIUX MPAKTHK € CTa0LIBHOIO.

Koncepeayia. Crpareris ympaBITiHHSI Opi€HTOBa-
Ha Ha 30epeKeHHS MPUPOJHOTO CTaHY JIICOBHUX €KO-
cucreM. Takwil MiAXix CHpHsSE 3POCTAHHIO HArpo-
MaJDKEHHS BYIVICHIO 1 30€pPEKEHHIO «Tapsiuux TOYOK»
OiopizHomanitTs. Tak, Ha Teputopii [lomices peaniza-
Iis1 CIICHAPIil0 KOHCEpBaIlil 3MEHIIIIIA aHTPONOTCHHIH
BIUTMB Ha BOIHO-OOJIOTHI YTifs, IO CIPHUSIO Bill-
HOBJICHHIO 1XHBOI mpupoaHoi auHamiku. Ilpu mpomy
BapTO 3a3HAYUTH, IIO CKOHOMIYHHH e(eKT 3a Takol
NPaKTUKK YOPaBIiHHS JIICOBUMH pecypcaMHu € Mi-
HIMAJIBHUM BHACIIJIOK OOMEXEHHS TOCIHOJIapChKOT
JUsUTBHOCTI. Pe3ynbpraTy y3arajibHEHOTO aHaiily noja-
HO B Tabm. 1.

OTpuMaHi pe3yibTaTH 3aCBiq4yIOTh, IO CIeHapii
CTaJIOr0 PO3BUTKY € ONTUMAJBHUM 3 MOINISAY OanaH-
CY MK €KOJIOTTYHOIO Ta €eKOHOMIYHOIO €()EeKTHBHICTIO.
[MpakThKa IHTEHCHBHOI JIiCO3aroTiBIi MOXE 3aCTOCO-
BYBAaTHCS JIMIIC y PETiOHAX 13 HU3BKOIO EKOJOTTYHOIO
IIHHICTIO, TOMI SK KOHCEpBAIlisl € HAHOUIBII JOIITb-
HOIO U TEPUTOPii i3 BUCOKUM piBHEM OiopizHOMa-
HITTS Ta 3HAYHUM HarpoMaJUKEHHSM BYTJICLIO.

Pesynbratn aHanizy BU3HaYCHUX MPAKTUK MiAKpec-
JIOIOTh BXKJIMBICTh ypaxyBaHHS SIK €KOJIOT1YHUX, TaK
1 EKOHOMIYHUX (PAKTOPIB y MPUHHSATTI YIPABIIHCHKUX
pITIICHB.

Oyinio8aHHs eKOHOMIUHO20 eheKny cmanux npax-
MUK icoKopucmygeanus. 3a JIOIOMOTOI0 METOIiB
YMOBHOTO OI[IHIOBaHHSl HaJaHO OL[HKY EKOHOMiy-
HOI I[IHHOCTI TOCIYT JIICOBUX €KOCHUCTEM, BKIIOYAIO-
4yn Harpoma pkeHHs Byriemnto (Abdelrhman, Almaleeh,
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& Elshareef, 2022). PesyanaTH IXHBOTO JIOCIIIKEH-
Hsl IIPOICMOHCTPYBAIH, [0 crami MPaKTHKHA praBJ'IlH—
HSl JTicAMH MOXYTh 3HAUHO ITiJIBUIINTH PiBHI HarpoMa-
JOKCHHSI BYTJICIIO, IO IMiJITBEP/DKYE HEOOX1MHICTh 1X
BIIPOBAKEHHSI JUIS 3HWKCHHS PiBHS BUKHJIIB MapHU-
KOBHX T'a3iB.

W. Stefanoni et al. (2023) 3a3HadaroTh, MO BUKO-
puctranns I'IC ans omiHIOBaHHS HarpOMaJ[KEHHS BYT-
nerro B Jicax Llentpanbroi ITamii gamo 3mMory Bu3Ha-

YUTH TIPIOPUTETHI PETIOHM TS 3MIHCHEHHS J1icO3aro-
TiBJI, SIKI MalOTh BHCOKHU IMOTeHIiaN. JlocmiKeHHS
OyzmyBasiocss Ha OCHOBI 3aCTOCYBaHHS METOLY aHalli3y
iepapxiit (MAI) B cepemosumi I'IC. ABropu Haroso-
HIYIOTh, 110 3actocyBanHs MAI B I'IC nae 00’ ekTuBHY
iHpOpMAaIiIo 100 OTPUMAaHHS MAaKCHMAJILHOTO €KO-
HOMIYHOTO €(eKTy Ta MiHiMi3aIlil eKOJIOTI9HOT ITKOAN
IIpH TUTAaHYBAHHI JIICO3aroTiBeb cy0’ eKTaMH JIiCOBOTO
roCIOAapCTBa.

Tabnuysa 1. Kiro4oBi nOKa3HUKH Pe3yJIbTATUBHOCTI 32 Pi3HUMHU NPAKTHUKAMH YIPABJIiHHSA
JIICOBUMHM pecypcamMu

Table 1. The Key Performance Indicators for Different Forest Resource Management Practices

Tloka3Huk

[HTeHCHBHA NTiCO3arOTIBIIA

Cranuit po3BUTOK Koncepgartis

Harpomamxenns Byrertio (%)

3Mmenmmenns Ha 35%

361apmenns Ha 10% 361apmenss Ha 35%

30epeskenHs OiopizHomaHITTS (%)

3menmenns Ha 50%

30epexenns 10 80% 30epexenns 10 90%

. . Bucoxka
ExoHoMivHa e(eKTHBHICTH

(KOpOTKOTEpMiHOBA)

CrabinbHa

. Huspka
(moBrorepMiHOBa)

H. Li, S. Liu, T. Cai (2022) 3anpornonyBaiu Me-
TOAMKY BUMIPIOBAaHHS E€KOHOMIYHOI BUTOAM BiJl €KO-
CHUCTEMHHUX IOCIIyT Ha OCHOBI iH(popMaIliitHOT 00p00-
KH 0a3u BENHMKHX JaHWX, SKa 1a€ 3MOTY OI[iHIOBaTH He
JIUIIIe eKOHOMIUHY €()eKTHBHICTh BUKOPUCTAHHS JIICIiB,
aje ¥ IXHIO eKOJIOTIYHy Ta COUiajbHY IIHHICTH IS
MICIIEBUX TPOMAJI.

BaxumBy pons ['IC BimirpatoTs i B MOJeNtoOBaH-
Hi CGKOHOMIYHUX pe3yJbTaTiB [isUIBHOCTI CyO’€KTiB
micokopuctyBauHsA. Y Pymynii Oyno mpoBemeHo 10-
CJTI/DKEHHS 13 3aCTOCYBaHHSM HAa3e€MHOTO JIa3€pPHOTO
ckanyBaHHs Ta ['IC g omiHIOBaHHS MOTEHIIIMHUX
EKOHOMIYHHMX €(EeKTiB BiJ BUKOPHCTAaHHS JICOBUX
pecypciB (Cristea, & Jocea, 2015). Lle mocimimxen-
Hs JICMOHCTPYE, IO TO€IHAHHS HOBITHIX TEXHO-
JIOT1M 3 EKOHOMIYHMMH METOJaMU Ja€ 3MOTY 3IIiHc-
HUTH KOMIUIEKCHE OI[iHIOBaHHS IIHHOCTI JICIiB st
CYCIILTBCTBA.

VY OinnsHIT TPOBEICHO JTOCIIHKEHHS MO0 MOX-
JIMBOCTEH OI[IHFOBAaHHS €KOHOMIYHOTO IMOTCHIIIATY BH-
pOOHUIITBA €HEpTii 3 BIIXOMIB JIepeBOOOPOOHOT Tra-
my3i (KyCKOBI BiAXOIH, JEpeBHA TPiCKa) Ta MAIMBHOL

MPOAYKLIi JiCO3aroTiBeNbHUX MiANPHEMCTB (HHU3b-
KOCOPTHa TPOAYKLis pyOOK NpOpiIKyBaHHS, TiJIKH,
IHI TOIO) 3 BUKOPHUCTaHHSAM MeTOiB Ha ocHOBi ['1C
(Nivala et al., 2016) Byno CKJIIaZICHO PETiOHAIBHY
KapTy 6anchy eHepru JicoBoi Mepe>K1 sIKa BPaxOBY-
BaJIa CKOHOMIYHI, TEXHIYHI Ta €KOJOIiuHI OOMEKCHHS
i yac po3paxyHKy Pi3HHX cLeHapiiB MONHUTY 1 Mpo-
NO3MLIT Ha MaIMBHY Mpoxykmiro. Takuik meton pos-
paxyHKy TOTEHIiaJly NaJuBHOI MPOAYKIII Jae 3MOTy
MiIBUAIUTH €(PEKTUBHICTH MisUTBHOCTI CyO’€KTIB JIi-
COBOI0 TOCHOAAPCTBA Ta € KOPUCHHMM [UIs CKJIaJlaH-
HS IPOTpaM 1 IJIaHIB eHepro3ade3neyeHHs] HaCeIeHHS
1 KOMYHQJIbHUX M1IIPUEMCTB Ha PiBHI MiCLIEBOi, MyHi-
[UTAJILHOT Ta PEriOHAIIBHOT BJIAJIH, SIK B KOPOTKO-, TaK
i B JIOBrOTEPMiHOBIl NIEPCIIEKTUBI.

OTxe, 3aBOSIKW IHTETpallii MPOCTOPOBUX JTaHUX
Ta X 00poOKku B cepemoBuili ['IC MokHA BHU3HAYNUTH
ONTUMAJIbHY CTPATErilo PO3BHUTKY JIICOBOTO TOCHOAAP-
CTBa, CKEpOBaHY Ha OTPUMAaHHS MaKCHMAJILHOTO €KO-
JIOT1YHOTO Ta EKOHOMIYHOTO €(EeKTiB.

OCHOBHI CKJIaJIOBI EKOHOMIYHUX €(EKTIiB BiJ
3actocyBanus ['IC cuctemarn3oBano B Tabm. 2.

Tabnuya 2. O4vikyBaHi ekoHOMi4Hi pe3yabTaTu Bia BipoBakeHHs I'IC y npakTuky
JICOrocnogapchbKoi AiAabHOCTI

Table 2. Expected economic results from the introduction of GIS into forestry practice

Pesynbraru

[Ipouecu

1

2

3HMKEHHSI BUTPAT Ha MOHITOPUHT CTaHy
JICOBUX EKOCHCTEM

Jucranuiiine 30HAyBaHHS Ta PEryIsIpHUNA MOHITOPHHT JAlOTh 3MOTY
3MCHIIIUTH BUTPATH HA TIOJIBOBI poOOTH 31 300py HEOOXITHUX TaHUX.

3HMKEHHSI BUTPAT Ha IHBEHTApHU3AILIi0
JICIB

ABTOMaru3aliis 300py Ta aHai3y JaHHX CKOPOYYE 4Yac 1 TPYIOMICTKICTb.
3pocTae MPONyKTUBHICTb.
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Ipooosac. madn. 2
Continuation of Table 2

2

CKOpOYCHHS BUTpAT Ha MPOBEICHHS
pyOoK

3aBAsSKM aHaJi3y MPOCTOPOBHX JIAHWX MOXKHA ONTHMI3yBaTH MapLIpyTH
TPAHCIIOPTYBAHHS JCPEBUHM Ta MICI[SI BHPYOOK, IO TiIBUIIHUTH
e(heKTHBHICTB JIOTICTUIHUX MPOIIECIB.

[ligBumeHHs peHTa0eNpHOCTI
ISITBHOCTI

301IbIICHAS TOXOIB 32 PaXyHOK 00CATY BUPOOHHUIITBA MPOMYKIIil (pPyOOK
Ha JUISTHKaX 3 HAHOIIBIIMM €KOHOMIYHUM TIOTEHITIAIOM).

30UIbIICHHS JOXO/IB Bij peamizaril
HOBHX BUIB MPOAYKIIii

Bukopucranus ['IC gae 3Mory cTBOprOBaTH KapTH, aHATITUYHI 3BITH Ta
1HIII TPOAYKTH JUIS 30BHIIIHIX 3aMOBHUKIB.

I'IC naroTh 3MOr'y MOZEINIOBATH MPUPOJIHI KaTacTpodu, Taki siK MOXKEKi Yu

3HWKEHHST PU3HKIB

6ypeJ'IOMI/I, a, OTKE, IPOrHo3yBaTy PU3UKHU Ta 3aB4aCHO HpHﬁMaTH 3ax0/ 11

IIO0 IXHBOTO YHUKHCHHS.

HMuckycia (Discussion). [aTerpamist exomorigHIX
Ta E€KOHOMIYHMX JaHWX, OTPUMAHHUX 3a JIOTIOMOTOIO
I'lC, y mporiecu yrpaBiiHHS JTicaMH JTa€ 3MOTY JTOCST-
TH CTAJIOTO PO3BUTKY JIICOBOTO TOCTIOAAPCTBA.

HarionanpHi JOCTiKEHHS 30CEPEKYIOThCS Ha
amantanii ['IC-texHomnoriii 10 yMOB OKpeMHX perio-
HiB. [HDoOpMamiiiHOIO 0a3010 aHaizy € CYMyTHHKO-
Bi mami Sentinel-2 i Landsat, kapTu GiOpi3HOMAHITTS,
a TaKoXX PEe3yJbTAaTH TOJBOBUX IOCIIIKEHb Yy perio-
Hax Ykpainu (JIsuteko Ta iH., 2018; MenpauK, S9HIOK,
2022; Mopo3, Hukwutiok, 2019). s oOpoOieHHs
310paHUX IUCTAHIIWHUM 30HJYBaHHSIM JaHUX BUKO-
PHUCTOBYIOTH TIporpamHe 3abe3nedeHHs ArcGIS, QGIS
ta monyni InVEST, mo mae 3mory inTerpyBatu pi3Hi
TUTIA JIAHUX y €IWHY cHCcTeMy aHamizy (MenpHuK,
Sunrok, 2022).

OnHak, BUKOPUCTAHHS CTAIliOHapHUX TeoiHdopma-
[MIHHUX CHCTEM, 3a IX 3HAYHHUX IepeBar, Ma€ i HU3KY
obmexxeHb. Cepen HUX:

— mexHiuni obmedxcents (0OMEXEHWH TOCTyN IO
JTAaHUX, aJpKe BHCOKOSKICHI JaHI 3 KOMEpIiHHUX Cy-
MMyTHUKIB MOXYTh OyTH MOPOTHUMH, a IEIIeBi 4acTo
MalOTh HU3bKY PO3IUIBHY 3/aTHICTh, IO TOTIpIIye
SIKICTB 300pakeHb);

- exonoeiyni ¢paxkmopu (1OTOMA, CE30HHICTH, SKi
BITMBAIOTh HAa TOYHICTh MOHITOPHHTY JaHUX);

- auanimuyni obmedcenus (aHAIN3 Ppe3yJabTATIB
Moke OyTH CKJIaJHUM 1 BHMaraTtd CIeIiasli3oBaHUX
3HaHb Yy Taly3i MUCTAHIIHHOTO 30H/IyBaHHS, JIICOBOTO
TOCIIOAPCTBA Ta TCOIHPOPMATHKH );

- exonomiuni hakmopu (BUCOKI BHUTPATH, aIDKE
po3po0Oka, BIpoBaKeHHS Ta miarpumka ['IC-cucrem
BHMAararoTh 3HaYHUX (HiHAHCOBUX PECypCiB);

- opeanizayiuni gaxmopu (HEOOXITHICTH IiATO-
TOBKH CIICIliaTi30BaHuX (PaxiBIIiB);

- jopuouuni ma emuuni acnekmu (OOMEXKCHHS HA
BHKOPHUCTAHHS JaHUX Yepe3 JireH3ii abo HamioHaabHi
MpaBwJIa; PU3UK PO3TOJIOMIEHHS JaHWX PO MPHUBATHI
a00 3axHIeHi TepuTopii).

Oxkpemi pochigauku (Cycka, [lomsax, 2023) 3a3Ha-
YaloTh, 10 Ha Cy4acHOMY €Talli JJIs JTUCTaHI[IHOTO
MOHITOPHHTY JIiCiB MOYKHa BUKOPHUCTOBYBAaTH HE Tillb-
KU cramioHapHi reoindopmariiiai cucremu (QGIS,
SAGA Ta Google Earth), ame # onmaiiH-pecypc
Global Forest Watch (GFW). Be6-nonarox GFW
€ TPOCTIMIMM 1 3pYYHIIUM y BUKOpucTaHHi. Moro
MepeBarold € IHTYITUBHO 3pO3yMinHil iHTepdeiic,
MIBU/KA Bi3yallizamis JaHUX, MOXIIHBICTH CITIOCTEpe-
JKEHHS 32 JUHAMIKOIO 3MIiH Ta OINEPATHBHHUHA aHai3
indopmariii. Ogaax moTpiOHO BpaxoByBatH, mo GFW
€ BY3bKOCTEI[iaJli30BaHUM 1HCTPYMEHTOM, SIKUH Mae
HEeBEJMKUH (DyHKITIOHAT.

Pesynbratii  AOCHiMKEHHST MTiATBEPIKYIOTH, IO,
He3Ba)karouud Ha neBHI oOmexenus, ['IC 3amumia-
IOTBCS BOXKJIMBUM 1HCTPYMEHTOM CHCTEMH CTajo-
TO YyTpaBIiHHS JicCaMH, 30KpeMa Ui IPOBEICHHS
IHBEHTapH3aIlii, MOHITOPHHTY Ta MacIITaOHUX TOCIi-
JOKEHb 11I0JI0 TIPOTHO3YBaHHS PO3BUTKY JIICOBOTO TOC-
MmoJlapcTBa Ha HAI[lOHaTbHOMY piBHI. Bumioi edek-
TUBHOCTI 3actocyBaHHs ['IC MokHA JOCATHYTH TIpH
IHTeTrparlii 3 IHIIAMHA METOJIaMH, 30KpeMa ITOJTbOBUMH
OCTIKEHHSIMH, IPOHOBHMH 3HOMKaMH Ta €KOJIOT14-
HUM MOHITOPHHTOM.

Bucnokn (Conclusions). IlinTBepmkeHo 3Hay-
HUHM TIOTeHIliay reoiH(opMaIliiHuX cuUcTeM y 3a0e3-
TIeYeHH] TONITUKHA CTAJIOTO YIPAaBIiHHS JICOBUMHU pe-
cypcamu. I'IC edekTnBHO iHTErpyrOTh TPOCTOPOBI,
eKOJIOTIYHI Ta €KOHOMIYHi JaHi, 10 Ja€ 3MOTy aHa-
JmizyBaTH O10pI3HOMAHITTS, pIBEeHh HArpOMaJ[KEeH-
HS BYIJICIIO Ta iHII €KOCHCTEMHI ImapamMeTpu. 3aBs-
KM BHKOPHCTAaHHIO CYITyTHUKOBHX HaHWX Sentinel-2
i Landsat y moennanHi 3 ingexkcamu NDVI ta EVI 3a-
0e3medyeThcsi BHCOKAa TOYHICTh MOHITOPHHTY 3MiH
y JCOBHX e€KOCHCTeMaxX, 30KpemMa ineHTu(diKaiist Kpu-
THYHUX 30H IS 30epekKeHHs O10piI3HOMAHITTS Ta OIIi-
HIOBaHHS BIUIMBY NPUHHATHX YIPABIIHCHKUX PIIICHb.

AHani3 pi3HHX TMPaKTHK YOpaBIiHHS Jicamu (iH-
TEHCHBHA JIICO3aTrOTIBIA, CTAMii PO3BUTOK, KOHCEP-
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BaIlisl) MPOJEMOHCTPYBaB CYTTEBI BIAMIHHOCTI Yy J0-
CATHEHHI €KOJOTIYHOI Ta €KOHOMIYHOI e(peKTHBHOCTI
ix Buxopuctanus. CrieHapiii cTajgoro po3BUTKY 3a0e3-
nedye OasaHc MK €KOHOMIYHOIO BHTOOI0 Ta €KOJIO-
TIYHOIO CTIWKICTIO, TOMI SK KOHCEpBAIlisS € HaHOLIBII
eexTuBHOIO I 30epekeHHs 010pi3HOMAHITTS 1 Ha-
TPOMaJKeHHSI ByIviemro. BojHodac iHTEHCHBHA ITiCO-
3aroTiBis X049a ¥ MPUHOCHTH KOPOTKOTEPMIHOBY €KO-
HOMIYHY BHTOJIY, IPOTE HETATHBHO BILIMBAE HA JIOBTO-
TEPMIHOBY CTIHKICTh €KOCHCTEM.

BnpoBamxkenns I'IC-texHOMOTIH Yy JiCOBE TOCHO-
JTAPCTBO MOXKE IMiBUIINTH €KOHOMIYHY €(EeKTHBHICTH
TSUTBHOCTI JTicokopucTyBadiB. [ligTBepIKeHO MOXKITH-
BICTh JOCATHEHHS TaKUX CKOHOMIYHHX €(EKTiB: 3HU-
JKEHHSI BUTpaT Ha MOHITOPHHT, iHBEHTapH3AIlit0 JICIB,
JIOTICTHKY pyOOK; 3pOCTaHHS NIOXOMIB BiJl pyOOK Ha
MUIIHKAX 3 HAWOUIBIINM EKOHOMIYHWM IIOTEHIlIA-
JI0M; 30UTBIIEHHS OXOJIB Bifl HOBUX BHUIIB MPOIYK-
1Tii; 3HIKEHHS PU3HKIB (DiHAHCOBUX BTpAT Yepe3 CTH-
XiliHI 7Mxa, HE3aKOHHI PYOKH; IMOKPAIIEeHHS SKOCTI
YIpaBIiHHSL.

OTpuMaHi pe3yiabTaTH Y3TODKYIOThCS 3 MiKHa-
POMHUMHU JOCTIKEHHIMH 00 €()EeKTHBHOCTI CTa-
JUX TPaKTUK YTPaBIiHHSA JicaMu. [ mpukiany, Bu-
kopuctanHg ['IC y mmoOanpHHX iHIIIaTHBaX, TaKHX
sk REDD+ (3mMeHmIeHHs BUKWIIB Bix 3pyOyBaHHS Ta
Jerpagarii JIiciB), MOXKE CHPHSITH ITiIBHIICHHIO TOY-
HOCTi MOHITOPHHTY IIIOJI0 3MiH JIICOBOTO IIOKPHBY. 3a-
MIPOITOHOBAHI ITiIXOAH O OIIHIOBAHHS HarpoMaKeH-
HSl BYTJICITIO JIiCaMH Ta OIIHIOBaHHS Oi0pi3HOMAHITTS
MOXYTh OyTH amanToBaHi B YKpaiHi, K iHHOBAIlil-
Hi IHCTPYMEHTH IOCSTHEHHS CTIMKOTO PO3BUTKY pe-
TiOHIB 3 EKOJOTIYHMMH BHKIWKamH. lle BigkpuBae
HOBI MOXKJTUBOCTI JUISI MD>KHAPOIHOI CITIBIpAIli Ta 3a-
Oe3neuye yHIBEpPCAJIBHICTh BHKOPHUCTAHMX METOIIB
1 TIXOMIB IOAO OIIHIOBAHHS CTAJIMX IPAKTHK JICO-
KOPUCTYBaHHS.

[omampmri gocmikeHHS TIOBHHHI 30CEpeKyBa-
THCh Ha PO3MHUPEHHI reorpadidHoi 6a3u, BKIIOYAIOUH
exocuctemu JliBoOepexxnoi Ykpaiam ta IliBgeHHOTO
Crerry 3 OIIHIOBAaHHSM COIIAJIbHUX AacTeKTiB JIco-
KOpUCTyBaHHs. Lle macTh 3MOTy CTBOPUTH 3arajibHO-
HAaIllOHANIbHY 0a3y JaHUX, sIKa JIOTIOMOXKE Y BU3HAYCHHI]
MIPIOPUTETHUX 30H TSI 30epeKCHHS, BiJHOBIICHHS, BU-
KOPHCTaHHS Ta OXOPOHH IIICOBUX PECYpPCIB 1 PO3BUTKY
JIICOBOTO TOCTIOIapPCTBA HA 3acajiaX CTaJIOro PO3BUTKY.
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The use of Geographic Information
Systems as innovative tools for sustainable
development strategies and enhancing
the efficiency of forest sector entities

N. Lutsiv', P. Chukhna?

The article examines the ways of using the poten-
tial of Geographic Information Systems (GIS) for inte-
grating ecological and economic parameters of forest
use into forest management processes. The research
methodology was based on the analysis of scientific
publications on the application of GIS in forest ma-
nagement and comparison of various forest manage-
ment practices.

The obtained results showed that GIS provides
high accuracy in forest condition monitoring, automa-
tion of forest resource inventory processes, assessment
and analysis of biodiversity and the cost of ecosystem
services. It was found that the use of Sentinel-2 and
Landsat satellite data combined with NDVI and EVI
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indices in GIS systems allows for identifving critical
biodiversity zones and making timely management
decisions regarding the conservation and restoration
of natural resources in these areas.

The study characterized the results of modeling
various forest management scenarios. The models
utilized satellite sensing data and GIS spatial models
that took into account the level of biodiversity conser-
vation, carbon accumulation, and economic benefits.
The findings of ecological-and-economic modeling of
three management scenarios (intensive logging, sus-
tainable development, and conservation) demonstrated
that the sustainable development strategy provides an
optimal balance between economic and ecological
efficiency in forestry while preserving up to 80% of
biodiversity and increasing carbon accumulation by
10%. The intensive logging scenario showed the po-
tential for rapidly achieving high profitability, but it
showed a 35% reduction in carbon accumulation and a
50% decrease in forest biodiversity. The conservation
scenario showed the best environmental results (up to
90% of forest biodiversity is preserved, and the level
of carbon accumulation increases by 35%). However,
the economic efficiency of conservation practices is
low due to limited forest exploitation.

The economic efficiency of GIS for forestry enti-
ties is manifested through the positive effects of in-
tegrating spatial data into automated processes for
data collection, accounting, economic analysis of
forest resources, forecasting changes, and manage-
ment support. It was found that GIS makes it possible
to identify economically advantageous timber harvest-
ing areas, reduce the costs of forest monitoring and
inventory, assess the profitability of individual ecosys-
tem service components, calculate the optimal amount
of energy production, and minimize the loss of forest
resources.

The study confirms that the use of GIS and mathe-
matical modeling methods allows for achieving maxi-
mum economic benefits and developing measures
to reduce the environmental damage from forest
exploitation. The conclusions emphasize the impor-
tance of using GIS to integrate ecological and eco-
nomic parameters into forestry strategies in order to
enhance their efficiency, as well as for participation in
international programs supporting sustainable forest
management practices, such as REDD+.

Key words: Digital technologies; managerial deci-
sions; ecological parameters; economic effect; costs;
revenues; forest resources.
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Exkonoro-niciBHn4a ouiHKa BigNoBiAHOCTI CKNaAy 3anpoEKTOBaHNX
nip nicoposBefeHHA NiCOBUX KYNbTYp TUNaM NiCOPOCSIMHHNX YMOB
y cTenoBoMmy Knimati YKpaiHu

C.MM. Pacnonina', A.A. Cycka? 0. M. bina*, B.B. lopowko*

Ilpoananizoeano Ounamixy nicopozeedennsi 8 YKpaini ma NOKA3HUKU NPUdICUBTIOBAHOCIE Ul 30epedicy8anochii
1-3-piunux aicosux Kynemyp y cmenogux pecionax (3a oanumu /lepicasno2o azeHmcmea nicosux pecypcie Ykpainu).
Haiivenwui 3nauenns yux nokasnukie 6CManosieHo y 1ico2ocnooapcbkux nionpuememeax [ninponemposcokoi, Jone-
yvroi, Mukonaiscvkoi, Xepconcokoi ma 3anopizvkoi oonacmetl. 3okpema Ha [HINponemposujuti 6npooosi’c OCMaH-
Hb020 N Amupiuis Qaxmuuna cepeoHs NpudtCUBTIO8AHICMb TiCO8UX KYIbmyp He nepesuwysara 41%, wo 6 1,7 pazu
Hudcue Hidie Hopmamuenuti noxasuux (70%). Jominyrouorw npuuunoro 3aeubeni nicogux kynomyp (97,3% eunaoxis), sk
i 8 IHWUX cMenosux oOIacmaxX, € HOCYXa.

Ilpoananizosano npoekmu cmeopenns nicosux Kyivmyp v ¢inii «Ilempuxiscoke nicoge cocnooapcmeoy JI1 «Jlicu
Yrpainuy 3a 2023 p. wjooo 6ionosionocmi ckiady 3anpoeKmo8anux niCosux Kyibmyp KOHKPEmHUM MUnam aicopoc-
JUHHUX YMO8. 3a pe3ynomamamy aHanizy OUHAMIKU memnepamyprozo pedxcumy [ninponemposcvkoi 061. 3a nepioo
2010-2023 pp. scmanognieno, wo nio wac HaAudibuL akmusHoi eecemayii (3 mMpaeHs N0 6epeceHb) eKCmpeMaibHO
BUCOKI memMnepamypu 8 cepeoHboOM)y 3apeccCmpo8ani 6NPoO0BIC cOpoKa cemu Onie. Ilpu ybomy cepeous KinbKicmo
Onig 3 memnepamypoto 6io 30 do 35°C cmanosuna mpuoysime n’smo, a 3 memnepamypoio 35-40°C — osanaoysmeo.
3 020y Ha menOenyiio nocunents NoCyxXu ma HU3bKy 30epedicy8anicns 0epesHUX POCIUN Y JICO8UX KYIbmypax, Cmeo-
PpeHux nio yac nicopo3eedents, d MaKodiC 38ACA0YY HA Pe3VIbMamy npo8edeH020 AHALi3y NPOEKMIE NiCOBUX KVilb-
myp, 3anponoHO8AHO WLIAXU ORMUMIzayii ckaady aicosux Kyavmyp 01 ¢inii «l[lempuxiecoke nicoge 20cnodapcmeoy
HIT «Jlicu Yxpainuy, 3anpoeadoicenus axux modice Oymu egpekmueHum i 015 iHUWUX 1iC020CnO0apCbKUX NIONPUEMCIE
CIEenosuUx pecioHie.

Kniouogi cnosa: cmenosi nicu; ekono2iuna Hegiono8iOHICMb, NPUNICUBTIOBAHICMb, COCHA 36UYALHA, COCHA KPUM-
CbKa, NOCYXOCMIUKICb.
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Beryn (Introduction). Jlicn y cremoBux ymoBax
€ HETHUIIOBOIO, ajie BOIHOYAC AyXK€ BaKIIMBOIO POC-
JUHHOIO (OpPMAIlifo, 10 BUKOHYE HU3KY Pi3HOOIUHHX
(byHKIIIH, 30KpeMa, TPyHTO- Ta BOJIO3aXHCHY, €KOJO-
Ti4Hy, KIIMaTOPETyIIOBajbHY, COILIajbHY, peKpeariii-
Hy, ecTeTHuHy Toro. Jlicu mpeacTasieHi pisHUMHU TH-
MaM# MIPUPOAHUX YTPYIIOBaHb, 30KpeMa, Ai0poBamMu Ha
BONOIIIIaX, OalpauHUMU JTicaMu, Oepe30BO-0CHKOBUMHU
rasiMM Ha TICKax Ta y 3amajiHax, COCHOBUMH Oopa-
MU Ha TiCKaxX, OCHYHUKAMH Y TTOHIWKECHHSX, 3arlJIaBHA-
MU JlicaMH TOIIO. THITOBUM SBHIIIEM CTETIOBOTO JIAH/I-
madTy € po3BUHEHA JTOJIMHHO-0ATKOBA MEPEKa, CXHITN
Ta BEPIIMHU SKOi 3aifHATI OalipauHUMH JicaMH, Je
pocTyTh ny0 3BUYAaWHUI 1 HOTO CYIMyTHHKH, 30KpeMa
KJICHH TaTapChKHUH 1 TOCTPOIUCTHMA, SCCH, B’S3, JIMIIA,
Oepesa, a B KyIIIOBOMY sIpyCi TIONTUPEHI JIIIHA, Opyc-
JIWHA, XOCTIP, JKUMOJOCTh, TEPEH TOIIO. THIIOBOIO
OCOONHMBICTIO TPHUPOIHOTO CTEMOBOTO JAaHAMAPTY €
3HAYHUH PO3BUTOK YarapHUKOBOT POCIUHHOCTI.

Bunarnuii BueHuil y ramysi mi3HaHHS JTICOBUX Ha-
capkens crenoBoi 300U O.JI. bemprapza (1971) naro-
JIoTITyBaB, 110 Jich y Cremy 3Ae0UThIIOr0 OMUHSIOTh-
csl B yMOBax reorpadiuHoi HEBiAMOBITHOCTI, TOOTO 3a
MEeXaMH JIICOBOI KiIiMaTmdHO-reorpadidHoi 30HH. 3a-
JISKHO BiJl TPYHTOBO-TIATPYHTOBHUX YMOB, BOHH YTBO-
PIOIOTH PSA BiJ BHUPa3HOI EKOJIOTIYHOI HEBiAOBiA-
HOCTI (JIy’)ke Cyxl M COJOHYAaKOBi 3emili), Adam — 110
BIIHOCHOT €KOJIOTIYHOI HEBIAMOBIAHOCTI (CyXi, COIOH-
IIIOBaTI ¥ MOKpIi IMO3WIIii), O BiTHOCHOI €KOJIOT19HO1
BIJIMOBIIHOCTI (CBIXKYBaTi i CHpi MiCIIe3pOCTaHHs) Ta
HapemTi — 0 BHUPA3HOI CGKOJOTIYHOI BiAIMOBIIHOCTI
(cBixi # Bomori rirporonu). TiTbKkK B OCTAHHBOMY BH-
MaJKy MOXJIHMBE (POpPMyBaHHS CTIHKOTO, )KUTTE3AATHO-
TO Ta JOBTOBIYHOTO JIICOBOTO (hiTOIICHO3Y, IO Y CTe-
MOBUX YMOBaX TPAIUISETHCS BKPail PiaKo.

[Ipuponni cremoBi jicu QOpPMYyIOTBCS Tam, Jie
YMOBH BIJIMOBIIAlOTh IXHIM EKOJOTIYHUM IOTpeOaM,
HacamIiepes — 3a 3BOJIOKEeHHsAM. Harenep mepeBaxHy
YaCTHHY CTEMOBHX JIICIB CTBOPEHO IMITYYHO. Y HAYKO-
Bilf JTiTepaTypi 3HAYHOIO MIpOIO TIpencTaBieHa iHpop-
MaIlist 010 TEXHOJIOTiH BUPOITyBaHHS CaAMBHOTO Ma-
Tepiady Ta CTBOPEHHS JIICOBUX KYIBTYp, 30KpeMa Ha
srapumax B ymoBax Crery. Tak, mIIMpOKO BHUCBITIIEHI
MMATaHHS BAKIIUBOCTI 00pOOITKY ITPYHTY, 30KpeMa TITh-
6oxoro posmymryBanas (I'opetiko, 2017; Hazapenko Ta
iH., 2020; Sikstrom et al., 2020), TycToTH CTBOPEHHS
micoBux Hacamxkenb (Groot, & Cortini, 2016) Ta qorvis-
ny (6opoteba 3 Oyp’ssuamu) 3a HUME (Iopeiiko, 2017;
Hazapenko ta iH., 2020), BUKOPUCTaHHS MEXaHIYHUX,
XiMigHUX, OloioriyHX 00poOOK abo iXHIX KOMOiHa-
IMif Ha eTami TMOYaTKOBOTO PO3BUTKY JIICOBUX KYIIb-
typ (Wiensczyk et al., 2011). EpexTuBHiCTh JTicOBia-
HOBJICHHS 3HAYHOIO MIpOIO 3aJIEKHUTh TaKOX BiJ SKOC-
Ti caguBHOTO Marepiany (Grossnickle, 2005; T'opeiiko,
2017; Maypep Ta in. 2009, 2019; Hazapenxo, ['onosa-
menko, KotoBebka, 2020), 30kpemMa HOTO CEeNeKIiiHO1
mninHocTi (Depardieu et al., 2020). 3aramom mporiec BU-
pPOOHMIITBA CaMBHOTO Marepiaiy MOBHHEH OazyBaTH-
sl Ha KOMITJIEKCHOMY TIi/IXO/Ii Ta BpaxoByBaTu BCi (hak-

TOpH, 10 3a0e3meuyroTh Horo skicts (Bhadouria et al.,
2016). B Ykpaini mtyyHe JicOBiTHOBICHHS OCHOBHHX
JCOYTBOPIOBAYiB — COCHH 3BHYAHOI Ta Ty0a 3BHYAii-
HOTO BCE YacTille 31iHCHIOIOTh CaIUBHUM MarepiajioM
i3 3aKpUTOI0 KOPEHEBOIO CHCTEMOIO, 30KpeMa B iHIH-
BiZlyaJlbHUX KOHTEHHEpax 3 arpoBOJIOKHA, 33 TEXHOJO-
Ti€r0, M0 mepeadadae MmiHKUBICHHS CyOcTpary pi3HO-
MaHITHUMH MiHEpaJbHUMH, OpPTaHIYHUMH T00pHBa-
MU Ta MIKpOOHMMH Tiperapatamu ([launenko Ta iH.,
2021). BukopucTaHHs I1i€l TEXHOIOTIT 3HAYHOIO MipOIO
CIPUSIE BUCOKIH MPUKUBIFOBAHOCTI JICOBUX KYJIBTYD.
OjHi€r 13 BXKJIMBUX YMOB 3a0€3MEUEHHS JKUTTE3aT-
HOCTI HOBOCTBOPEHHX IIICOBHUX KYJIBTYp y TOCYII-
JUBUX PETriOHaX € TaKOXK BpaxyBaHHS EKOJOTTYHUX
0COOJIMBOCTEN JTICOBUX BHUIIB HA BCIX CTAmifAX TXHBO-
ro po3Butky (bynar, bamesamxu, 2015), BianosigHoC-
Ti KyJIBTYp THIIaM JIiICOPOCITMHHUX YMOB 3 aKIIEHTOM Ha
CTBOPEHHS CKJIAJIHUX MIIIAHUX HACAPKEHb, SIKI € CTili-
KimuMu HiK gucTi (Bakymox, 1993; Barrette et al.,
2014; Maypep Ta iH., 2009, 2019).

KomrutekcHmid  minxiz g0 mpoOieMH BCHXaHHS
MIOHO CTBOPEHMX JIICOBUX KYIBTYp poauHu Pinaceae
Ha MIAHUX 3eMJISIX MIBJACHHOI YaCTHMHU YKpaiHHU JaB
3Mory HaykoBusM (Hazapenko ta iH., 2020) BcraHo-
BUTH OCHOBHI (paKTOpH, IO MPHU3BOAATH IO 3armbe-
ni kyneTyp. Hacammepen, e BUKOPUCTaHHSA Hepano-
HOBAaHOTO Ta HECTaHIAPTHOTIO CAAMBHOIO MaTepiaiy;
HECBOEYACHHUHU 1 HEAOCTATHBOI SIKOCTI 0OPOOITOK IpyH-
Ty; 3HEBOJHEHHS KOPEHEBOI CHCTEMH CISIHLIB y Iie-
pion Mix iXHIM BHKOIYBaHHSIM Ta CaJ{iHHSIM; TpPaB-
MYyBaHHS KOPEHEBOI CHCTEMH CiSHIIIB XBOWHUX ITOPIT
IiJi 9ac MEXaHi30BaHOTO BHKOIIyBAHHS B PO3CaJHU-
Ky abo K TIATIH CISHINB MiJ] «CTaHIAPTH» CaJUBHOI
MAaIMHN IUIIXOM 00pyOyBaHHSI YaCTWHHM KOPIiHHS; 3a-
TUHAHHS KOPEHIB CISHIIIB TiJI Yac CaJliHHS; HEBIJIO-
BIZIHICTh KYJBTYp THIIaM JIICOPOCIHMHHUX YMOB (IIpH
IOMY KYJIBTYypH, CTBOpEHI B yMoBax Ay-A;, 3 BHUCO-
KOIO MMOBIPHICTIO ITpHpeUeHi Ha 3aru0eb); ypaKeHHs
CisSTHIIIB 30y/THUKaMU XBOPOO 1 MOIIKOIKEHHS KoMaxa-
MH; HECHPHUATINBI MOTOIHI YMOBH HE JIMILE Y piK ca-
IiHHA, aje ¥ y momnepenHiil pik (BiICYTHICTH BOJIOTH
y IPYHTI B OCIHHIH Tepioji He KOMIICHCYIOTh OTa/Ix 3U-
MOBOTO TEPioNy, TOMY PIIIEHHS IION0 CTBOPEHHS JIi-
COBHX KYJIBTYp HEOOXiIHO YXBalltOBaTH TiJIBKH Yy pasi
HAsBHOCTI JOCTaTHHOT'O BMICTY BOJIOTH B IPYHTI, a 3a
ii me¢inuTy Kparie BiIMOBUTHCH BiJl CTBOPEHHS KyJb-
TYp); OIIKM KOPEHEBOiI IIMHKK Yepe3 BUCOKI TeMIiepa-
TYpH MTOBEPXHI IPYHTY, OCOOIMBO HA TOJIUX MiBISHHUX
CXWJIax MIMIaHuX maropOiB 1 ropoiB.

OTtxe, ycminrHe (pOpMyBaHHS KUTTE3TATHUX JIICO-
BUX HAaca/PkeHb B yYMOBaX €KOJOTIYHOi HEBiJIMOBiJ-
HOCTI CEpeJOBHINA MOXIIMBE IUIIXOM 3aCTOCYBaH-
HSl KOMILJIEKCHOTO MiAXOAy, IO BpaxoBye a0ioTHYHI,
OIOTHYHI Ta aHTPOINOTCHHI YMHHUKHU Ha BCIX eramax
micoBuporntyBaHHA. OITHHM i3 TakuX 00OB’SI3KOBHX
YUHHUKIB, KW TOTPIOHO Opartu 110 yBaru BKe Ha
MMOYaTKOBOMY €Talli JIiCOPO3BENEHHsS, 30KpeMa IIif
Yyac MPOEKTYBaHHS JIiICOBUX KYJBTYP, € BiAIOBITHICTD
ACOPTUMEHTY JIICOBUX KYJBTYp THIIaM JiCOPOCIIUH-
HUX yMOB. lleli JIiCOKYIBTYpHHI acEeKT € 0COOIUBO
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aKTyaJIbHUM y KOHTEKCTI peastizamii KIIiMaTHIHO ajar-
TOBAHOTO CTEMOBOTO JIICIBHUIITBA 1 OTpeOy€e A0ATKO-
BOTO BHUBUYCHHSI.

00’extH i MmeTonuka pocaizxens (Objects and
methods). O6’eckm Oocnidscennss — €KOIOTO-IICiB-
HUYMNA aHai3 BiJOBIIHOCTI 3alPOEKTOBAHUX JICO-
BHX KyIBTYp THIAM JIICOPOCTMHHHX YMOB y CTEIIO-
BoMy Kiimari Ha mpukiani ¢imii «[leTpukiBchke -
coBe rocnogapctBo» I «Jlicu Ykpaian». [Ipeomem
docniodcenb — CKJIall CTBOPIOBAHMX JIICOBHX Haca-
JKEHb B YMOBax CyXOTO KIJIiMaTy.

OriHtoBaHHS BIiJIIOBITHOCTI THIIIB JIICOBUX KYJIb-
Typ JIICOPOCIMHHUM YMOBaMm MPOBOJMIHN KEpyO-
YUCh TMPHUHIMIIAMHU JIICO3HABCTBA, JICOBOI EKOJIOTii,
JIiCIBHUYO-eKoJoriyHoi Tumoorii [Torpedusika — Bo-
pobifoBa MIOMO €THOCTI EKOJOTIYHUX BIIACTHBOC-
Tel IiCOyTBOpIOBaYiB Ta enado-KIIMaTHYHUX YMOB
(ITorpebnsix, 1955; Ocranenxo, 2003), a Takox Bpa-
XOBYIOYHM CyYacHI TIJIXOJW BEJICHHS JICOBOTO T'OCIIO-
JlapCcTBa Ha TMPUHIMIAX HAOIMIKEHOTO 10 TPUPOAH
0araro(yHKIIOHAJILHOTO, SKOJIOTIYHO OPIEHTOBAHOI'O
Ta KJIIMAaTHYHO aJalTOBaHOIO JIICIBHUIITBA, SIKE 3aJ0-
BOJIbHSIE TIOTPEOU SIK JTICOBOI raimy3i, Tak i CyCIiIbCTBa
(Maypep Ta in., 2009, 2019; Kpunuipkuii, UepHss-
cbkuit, 2015; FOxHOBCHKHI Ta iH., 2019).

PesyabraTu (Results). 3aransaa micucrticts YKpa-
iHu craHoBUTh 15,9%, a ii crenoBoi yactuHu — 5,3%,
30kpemMa JIHimpomeTpoBCchKoi 00macTi 5,9, Hone-
upkoi — 7,1, Jlyrancekoi — 11,1, MukonaiBcekoi — 4,2,
Opneceroi — 6,5 Ta Xepconcbkoi — 4,8% (IlyOniunuit
3BIT..., 2023). 3Baxxaro4un Ha Te, IO YIPOIOBXK OCTaH-
HiX JIBOX POKIB Ha TEpUTOPii HamIoi Jep:kaBu TPUBAE
MMOBHOMACIITa0Ha BiifHa, po3royara pPOCiiChKOK0 (de-
Zeparriero, a IHTCHCUBHI 00¥OBI il BiOyBarOTHCS 3HA-
YHOIO MIpOI0 y CTENOBii 4acTHHI YKpaiHHu, TO LIJIKOM
WMOBIpHO, 1110 ii (haKTUYHA JIICHCTICTh € 3HAUHO HHKYA
HDK 3a3HaueHa BWIIE. 3arajoM Bij MOYATKy BIHU pi3-
HOIO MipOI0 MOMKOKeHO Onn3bko 30% Jicis.

O/HUM i3 OCHOBHHX CTpAaTEriYHUX 3aBJIaHb JiCO-
BOTO TOCHOMAPCTBA YKpaiHW € TMiABUINCHHS JIiCHC-

MUISIXOM PO3IIMPEHOTO CTBOPEHHSI JIICIB (JTicopo3Be-
IeHHs1). BogHouac, y cTenoBoMy cepeaoBHILI HIEThb-
Csl HE TIPO MacHWBHE, a MPO 3aXHCHE JIiICOPO3BEACHHS,
TOOTO JIOKaIbHE (CMYTOBE) 3aJliCEHHS ErpaoBaHUX
1 MaJIONPONYKTUBHUX 3€MeJb. Y LIUX YMOBaxX Belb-
MU TEPCIEKTHBHUM € BIPOBAKEHHS arpoiCiBHU-
nrTBa (agroforestry) — I0BOJII HOBOTO HAmpsiMy TOCIIO-
JApIOBaHHSA, SIKUM MO€AHYE y co0l OfHOYAaCHE BHPO-
LIyBaHHS JEPEBHUX POCIHUH i CLIBCHKOTOCTIONAPCHKUX
KynbTyp Ha omHid minsHMi (binma, Tkad, KOXHOBCHKHIA,
2018; I'mamys Ta iH., 2019; KOxHOBCBKMIA Ta iH. 2019;
Mosquera-Losadaet et al., 2012). Anani3 o6csriB Jico-
po3BesieHHA B YKpaiHi BIpoAoBk ocTaHHIX 20 pokiB
(ITy6nivamit 3BiT..., 2023) cBiMYUTH MPO IXHIO JTOBO-
71 3Ha4YHYy aMIUTITYIHIicTh — Bif 1,7 Tuc. ra 'y 2022 p.
mo 31,1 tuc. ta 'y 2009 p. 3a cepeqHLOTO 3HAYCHHS
11,2+4,21 tuc. ra Ha pik (puc. 1).

HaiiBuii Temmnu J1iCOPO3BEICHHS BiJIOyBauCs
Brpomork 2007-2013 pp., ToOTO Mg Yac peaizartii
JIepKaBHOI MOJITHKY 3 TiABUINEHHS JICHCTOCTI YKpa-
iHM, 30KpeMa, BUKOHAHHS 3aBJaHb J[ep:kaBHOI 1JIbO-
Boi mporpamu «Jlicu Ykpaiam» mHa 2010-2015 poxu
([depxaBHa ninpoBa mporpama. .., 2009). V ueit nepiox
Cepe/iHsl pivuHA IUIONIA JIICOPO3BEJCHHS CTaHOBHJIA
22,2+5,17 tuc. ra (24% Big 3arajpHOI IUIOMNII CTBO-
penux niciB). Ynpomowx 2014-2022 pp. uepe3 HU3KY
npuunH (Pacnonina Ta in., 2019), mioma Jicopo3se-
JIEHHs 3HA4YHO 3Hu3miacs — no 2,9+1,13 Ttuc. ra Ha
pik, mpoTe, He3BakKarouW Ha 30poitHy arpecito pd,
y 2023 p. BoHa 3pociia OUIbII HIX yTpUYl Ta J0cAria
9,3 Tuc. ra (muB. puc. 1).

CTBOpEHHS JICIB y CTEMOBUX yMOBaX SK ITiJ] Yac
iXHBOTO BIJTHOBJICHHSI, TAK 1 TUM OUIbIIE JIICOPO3BE-
JIeHHsI, OyJI0 Ta 3aJUIIAETHCS CKIIAHOIO MPOOIEMOIO.
Ha cporogni (akThyHa TPHKUBIIIOBAHICTH JIICOBHUX
KyJIBTYp He jgocsirae HopmatuBHOI BennuuHHU (70%).
30kpemMa, cepelHe 3HAYCHHS IOKa3HHWKA IPHIKHB-
JOBAHOCTI 1-3-piuHUX IJIICOBUX KYIBTYpP, CTBOPEHUX
ynpoaosk 2016-2018 pp. HUISIXOM J1iCOBiTHOBICHHS
craHoBHIa 66,4, a micoposBenacHHs — TUIbkH 60,9 %

TOCTI 10 onTHUMaibHOro piBHSA — 20%, sike MoxyuBe  (ITyOmiuHwmid 3BiT. .., 2018).
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Fig. 1. Areas of reforestation and afforestation in Ukraine (2003-2023)
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Ille cxmamgHINIOI TMPOOIIEMOI0, HIK TPHKUBITIOBA-
HICTh, € 30epeXyBaHICTh JICOBUX KylbTyp (puc. 2).
Tax, cranom Ha 01.01.2018 p. 3arunymno 996 ra kynab-
Typ TONEpPeAHiX POKiB CTBOpeHHsA, 3 skux 610 ra
(Tobt0 61,2%) — Ha TpuHATHX 3eMisiX. OCHOBHOIO
NPUYMHOK  IXHBOT 3arubeni (66,3% Bixg 3aranbHOL
TUIOLLi 3arHO/INX KyIBTYp) € MOCyXa.

Exonoro-niciBHMYY BiJNOBIAHICTH CKIamy JIico-
BHX KyIbTYp THIAM JiICOPOCIHHHHX YMOB Y CTEIo-
BOMY KJIiMaTi BHBYQIM Ha NMPHUKIA/i 3aIPOEKTOBAHHX
(ma 2023 pik) miCOBHX KyIbTYp Ha HENICOBHUX 3€MIISIX,
HaJaHuX y mocTiiiHe kopucTyBaHHs ¢inii «[leTpukis-
ceke sicoBe rocrogapetso» HIT «Jlicu Yipainmy». [oc-
MOAAPCTBO TEPUTOPiaIbHO PO3TALIOBAHE Yy IiBIACH-
Hill yactuHi [IpunHinpoBckkoi HU30BUHU Ha J[HiNpo-

METPOBINKHI. 3TiAHO 13 30HYBaHHSIM TEPHUTOPii YKpa-
THM 3a piBHEM YCHIIIHOCTI TMPHUPOIHOTO TIOHOBIICHHS,
BOHO 3HAXOAWUTBCS Y 30HI HEIOCTaTHHOTO MPHUPOAHO-
TO HACIHHOTO TIOHOBIIEHHS TOJIOBHUX eAH(]iKaTopis,
Jle HaOynau TOIIWPEHHS THIM JIicy — Cyxi OaiipadHi
0epecTOBO-YOPHOKIICHOBI Ta YOPHOKIICHOBI Ai0poBH,
a TaKOX CyXi Ta CBiXki AyOOBO-COCHOBI cybopu (May-
pep Ta in., 2019).

Jlicu Hpe)J;CTaBJIeHi JPYTOIO 1 TPEThOK KaTeropi-
SIMH — PEKpEaLliifHO-03/10poBYl (JiCH y Mekax Hace-
JIeHUX MyHKTiB, 1 1 2 MosCiB 30H caHiTapHOI OXOpO-
HU JDKEpeN BOAOMOCTAavYaHHS, JIiCOMAapKoBa YacTHHA
JICIB 3€JIEHUX 30H, PeKpeariifHo-03/10poBUl JIiCH 1032
MEXaMH 3€JIeHUX 30H), & TaKOX 3axHCHI, 30Kpema
MIPOTHEPO3iHI JiCH.
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Puc. 2. [Tno1mma 3arn6nux TicoBUX KynbTyp 3a crenoBuMu perionamu (Ha 01.01.2018 p.)

Fig. 2. Areas of dead forest crops in the Steppe regions (as of January 1, 2018)

CTBOpEHHS JiCiB Y 3a3Ha4€HOMY JIicrocIi BigOyBa-
€THCSI SIK IIIIXOM JIICOBIIHOBJICHHS, TaK 1 JIICOPO3Be-
neHHs. Y 2023 p. Oyno 3aluiaHOBaHO CTBOPEHHS JIi-
COBHUX KyJBTYp 3arajibHoI0 Iuiomiero 512,45 ra, 3 sskux
Mmaibke 87% (444,05 ra) — 1e HOBI JIICH HA TaJiiBU-
Hax 1 myctumax. Ha micoBimHoBneHHs 3py0iB 1 minms-
HOK, HEBKPHUTHUX JICOBOIO POCIHMHHICTIO (pigkomiccs,
3rapuiia, 3aru0ii HaCaPKECHHS), TPUIIAJAE JIAIIE 13%
abo 68,4 ra, TobT0 Yy 6,5 pasu MeHIe HIX JTiCOpO3-
BE/ICHHSL. E(beKTI/IBHwa JCOPO3BENEHHST 3aJIeKHUTh
BiJl KOMILJIEKCY (aKkTOpiB, cepell SIKUX OJHUM 13 Mpo-
BIJTHMX Ha MOYATKOBOMY €Talli LbOTO MPOLECY € sIKic-
HE OILIHIOBAaHHSI THUITIB JICOPOCIUHHUX YMOB, a TaKOX
BiJIIIOBIIHICTh HUM 3aIIPOEKTOBAHMX JICPEBHUX BHUJIIB.

Amnamiz tumniB micopocnmuaHuXx ymoB (TIIY), ne
MPOBOJUTHMETHCSL JTICOPO3BEACHHSI, CBIIYUTH, LIO
HaAMOUTBII TUTONII 3aliMaloTh CyXi CyOOpOBI yYMOBH
(TJIY — B,) — 159,2 ra, mamni 3a 3MEHIIEHHSM TOIITUpe-
HOCTI HAyTh cyxi 00poBi (A,) — 84 ra, cBixki cyOOpoBi
(B,) — 72,5 ra, cBixi 60poBi (A,) — 44,1 Ta cyxi cyrpy-
noBi (C,) ymoBu — 31,6 ra (puc. 3). 3aranpHa 4acTka
3a3HAYEHMX BHILE TUINB CTAHOBUTH 89%, IHIII TUIH
JICOPOCIIMHHUX yMOB TPAIUIIOTHCS MEHII YacTo.
Cepen TpodoTomiB TepeBakarOTh TMOPIBHAHO OigHI
(cybopoBi) Ta Oigni (6oposi) ymoBu (53,1 ta 29,3%

IUIONI BiAMOBIAHO). bararmmx yMoB Maibke yaBiui
MeHIe (puc. 3).

HaiiBa)xuBIIOI0 YMOBOIO JIOCSTHEHHS 3a/I0BLTb-
HUX TIOKA3HUKIB TNPIKUBIIOBAHOCTI Ta 30epexyBa-
HOCTI JICPEBHUX POCIHH Yy JCOBUX KYJBTYpax, 0co0-
JUBO y CTEMOBUX PETiOHaxX, € JOCTaTHIM piBEeHb BO-
JIOTOCTi TPYHTY. AHami3 JaHMX CBiAYUTH, LIO CEpex
3alliCIOBAHUX 3€MeNb ICPEBAKAIOTE CYXi JIIHKH
(65%) [1oma cBixkux yMOB y/:[Bltn a BOJIOTUX — OLIBIII
HIX Yy JABaIATh pa3iB MEHINA, HiXK TUIOIIA CYyXUX THIIIB
JmicopocnuHHMX yMOB (auB. puc. 3). Ha mepeBax-
HIA TUTOMII TMX 3€MeINlb TiANPHEMCTBOM 3aIlIaHOBaA-
HO CTBOPUTH YHCTI JIICOBI KyJbTypH COCHH 3BHYANHOI
(Pinus sylvestris L.) (237,4 ra) Ta COCHU KPUMCBHKOT
(Pinus pallasiana Lamb.) (123,2 ra), mutoma Bara
SIKMX CTaHOBUTEH 54 Ta 28% BigmosigHo. llomo iHmmx
JIEPEBHHUX BUJIIB, TO YacTKa KYJIBTYp Jly0a 3BUYaiHOrO
(Quercus robur L.) 3aiimatume 9%, poOiHil 3BU4aitHOT
(Robinia pseudoacacia L.) — 5, Tononi (Populus L.) — 3,
KJIeHa roctpoimctoro (Acer platanoides L.) — 1,
mumu - mmmpokonuctoi  (7ilia  platyphyllos Scop.) —
0,3% (puc. 4). Takum 4rHOM, cepel 3aIPOEKTOBAHUX
KyJbTyp aOCOJIIOTHO IEPEBaKarOTh XBOWHI JEpPEeBHI
Buau — 82%, TOMI K IMHATOMA Bara JIMUCTSIHHUX CTaHO-
BUTH Jinie 18%.
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Puc. 3. ludepenmnianis 3emMens, 3apOEKTOBAHNX i/l CTBOPEHHS JTICOBHUX KYJIBTYP, 32 TPYIIaMHU BOJIOTOCTI
1 TPOHOCTI THTIIB JTICOPOCTUHHNAX YMOB (IIJIOMIA, Ta; 9acTKa, %): a) — 3a BonoricTio; 1 — A}, By, C;, Dy;
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Fig. 3. Differentiation of lands intended for the planting of forest crops according to groups of soil moisture and
soil nutrient status of the forest site conditions a) — by moisture (hygrotops): 1 — A,, By, C;, Dy; 2 — A,, By, Cy, Dy
3 — C;, Ds; b) — by soil nutrient status (trophotops)
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Fig. 4. Distribution of areas planned for afforestation by forest tree species

3araiapHOBIIOMO, IO CYyXi YMOBH Ha JUISHKAX, BijI-
BE/ICHUX i/ JICOPO3BEICHHSI, BUTPUMYIOTh HAHO1IbII
MOCYXOCTIHKI JISpEeBHI BUJM, 30KpeMa COCHA 3BHYaAMi-
Ha Ta COCHa KpUMChKa, Ty0 3BUYaiHNHN, pOOiHis 3BH-
YaiiHa, sIKi i 3aIUIaHOBaHO BUCAIUTH HA 3eMIIsIX (imii
«Ilerpuxisceke JII». Bomnouac, 3a manumu JIAJIP
VYkpainu QaxTHuHa CepefHs MPIKUBIIOBAHICTD Ji-
COBHMX KYJIBTYp Ha JIHINpONMETPOBILMHI YIPOIOBXK
OCTaHHBOTO II'SITHIITTS He mepeuilyBana 41%, 1o
B 1,7 pa3u HHXxYe HIX HOpMAaTUBHUN NOKa3HUK (70%).
[Tpy pOMY IOMIHYIOUOIO MPUYUHOIO 3aruoeni jico-
BUX KynbTyp (y 97,3% BHIIAJKIB) € TIOCyXa.

3ayBayKUMO, TI0 32 OIIHKaMH KIIIMaTOJIOTiB, OCTaH-
Hi 20 pokiB ans Cteny YkpaiHu BUSBUINCS HAHOLIbII
EKCTpEMaJbHUMH 32 TIOBTOPIOBAHICTIO aHOMallb-
HUX IOTOAHMX SIBUIL, KIIBKICTb SKMX 30UILLIMIACS

yrpuui (Bix 23 no 70%) (Iliuypa Tta in., 2022). 3ara-
JIOM CepeHbOPIYHMI MOKa3HUK TEMIIEPaTypH MOBITPs
3 1945 mo 2019 pp. 36inpmmBes Ha 3,5°C, cymapHa
KUTBKICTh aTMOC(epHUX OTaliB YIPOIOBXK LOTO TIe-
piony BapiroBana B Mexax 186-778 MM, a Bke ocTaH-
He 20-JITTS XapaKTepU3YETbCS 3MEHIIEHHSM IXHBOT
kipkocTi 70 300-500 MM, To6TO Ha 40%. 3a HaHUMU
B. L ITiuypa Ta in. (2022), 3a yM0B 30epeKeHHS TEH-
JICHI[IM TOTEIUTIHHSA, TPEHJ — MUKIIYHE IIiJBHUIICH-
HSl CepeqHBOPIYHOI TeMIlepaTypH IIOPiYHO CTaHOBH-
tume 0,06°C (3 iimoBipHicTIO 93%) 1 1o 2030 poky
nocsirie 12,9+0,2°C. llono omazais, To 3 HMOBIipHic-
TI0 80% TXHSI KUIBKICTh y CEPEAHBOMY LIOPIYHO Oyne
3MeHuryBatics Ha 62,0 MM i 1o 2030 poky cTaHOBH-
tume 427+50 mMm. 3a manumu 1O.B. JIuxomar Ta iH.
(2019), cepenHbOpiYHA KUTBKICTD OMA/IiB Y CTENIOBOMY

162 C. 1. Pacnonina, A. A. Cycka, 10. M. bina, B. B. Topowko. Ekonoro-niciBHnya ouiHka BifnoBigHOCTI CKNaAy 3aNpOEKTOBAHUX. ..



Proceedings of the Forestry Academy of Sciences of Ukraine, 2024, vol. 27

IIpunninpos’i cranoBmia 472 MM, y TIOCYIIUTHBI POKH
3MEHIIYIOYHCh 0 250 MM, a KUTBKICTh JTHIB 3 omaja-
MU Ha piK BapitoBaia Bij 125 mo 160.

[IpoBenennii HaMHW aHaJ3 TEMIIEPATypPHOTO pe-
)kuMy JIHImpomeTpoBIIMHY (32 TaHUMH METEOCTaHIIil
330004 (UKDD) 3a nepiox 2010-2023 pp. (Weather)
CBITYUTH, IO YIPOIOBK HAWMIHTCHCUBHIIIOI BereTarlii
(3 TpaBHS TIO BEpEeCeHb) EKCTPEMAIIbHO BHCOKI TE€M-
nepaTypu B CEPEeHbOMY PEECTPYIOTh YIPOJOBXK CO-
pOKa ceMU JHIB, 30KpeMa 3 Temrmeparyporo Big 30 1o
35°C — TpunuATh ATk, a 3 Temneparypoto 35-40°C —
IBaHAAUATh. BodeBuab, IO JJIS IIOMHO BHCaJKe-
HUX Ha JICOKYJIBTYpHY IUIONLY Ca/KAHIIIB TaKi yMOBHU
€ crpecoBuMH. OCOOMMBO 1€ CTOCYETHCS TEHIITHUX
POCIMHOK COCHM 3BMYANHOI, SIKI 4aCTO 33 TAKUX TEM-
nepaTyp OTPUMYIOTh OITIKH.

IIle omHUM MOTYKHUM KJIIMAaTHYHUM SBHULICM, IO
CIpUYMHSE 3arudenb HOBOCTBOPEHUX JIICOBUX KYJIb-
Typ COCHM 3BHYalHOI € CyXOBii, fKi 3aBHarOTh iM
K TpsAMOI TpaBMaTH4YHOI [ii, TaK i OMOCepeaKoBa-
HO BIUIMBAIOTh Ha BCHXaHHS, NPOBOKYIOUM TOCHIICH-
HS TpaHCIIpalii pOCIUH Yepe3 HapOCTaHHS MOCYIILIH-
BOCTI TPYHTY.

Muckycis (Discussion). [/lo 2035 p. micucricts
Ykpaiau Mae 3pocTH 10 18%, o Tependadae CTBO-
PeHHS JTCIB HA 3eMIIAX, SIKi paHiule He Oymn BKpH-
Ti JICOBOIO POCIHMHHICTIO, HAacamIiepea, Ha Mallonpo-
TyKTUBHUX 1 JETPaJOoBaHUX IUITHKAX. Y HamIii Kpa-
HI € 3HAUHWI pe3epB TaKUX 3eMeJb. 30KpeMa IuIoLa
3eMeJib, 10 repeOyBalTh Ha €Tarli KOHcepBallil, cra-
HOBUTH 22,7 THC. Ta, a 3eMeNb, ¢ TOTpiOHA KOHCEp-
Bamisg — 865,4 TUC. Ta, 3 SIKUX JETPaJloBaHi IPyHTH
3aiimaroTh 368,3 THC. Ta, MaJIONPOAYKTHBHI — 463,1,
TeXHOTeHHO 3abpynHeHi — 34,0, TEXHOTEHHO MOpY-
IIeHI, SKi MiATaloTh peKynbTuBamii — 143,8 THC. Ta.
Peanizanist yMcIeHHUX JepKaBHUX MPOTpaM LIONO 3Y-
MWHEHHS Jerpanamii i OmyCcTeIOBaHHS TPyHTOBOTO
MOKPUBY, 30UIBIICHHS JICHUCTOCTI TEPHUTOpii, HacaM-
nepes] CTOCYIOThCS MIBJACHHOI Ta MMiBISHHO-CXiIHOT
YaCTHH YKpaiHW, TOOTO 3eMeNb 3 HAaWBUIIMM pPiBHEM
PO30PaHOCTI Ta, BIAMOBIAHO, aHTPOMOTEHHOI TpaHC-
¢dopmartii. Taxk, 30KpeMa mij gac aii 3ragaHol BUILE
)IepxcaBHo'f niapoBO1  mporpamu  «Jlicn  Ykpainm»
JICrocmaM Mif JIICOPO3BE/ICHHS MEPeaHo  Omu3b-
ko 210 Tuc. ra merpamoBaHUX i MaJONPOAYKTHBHUX
3emenb, 3 sgkux 190932 ra abo 91%, posramoBani
y Cremy.

IcHyroui # TPOTHO30BaHI TPEHAM KJIIMATHY-
HUX 3MiH, SIKi BifOyBalOTbCA y CTEMOBHX perioHax,
a TAKOXK CTAaTUCTU4HI AaHi [lep>kaBHOTO areHTCTBA Ji-
COBHX pecypciB YKpaiHU 111010 HU3bKOT IPUKHBIIFOBA-
HOCTI JTICOBUX KYJIBTYP, CTBOPEHHX IIiJ] Yac JIiCOpO3-
BE/ICHHS, € MAIPYHTAM 3a/UIsl ONPALIOBAHHS Ta BIPO-
BaJDKCHHS aJalTHBHO-KIIMATHYHHX 3aXOJiB Y ramysi
JCOBOTO rocmogapcTea. OHUM i3 TakMX 3axO.iB
y KOHTEKCT1 KJIIMaTU4YHO aJarnTOBAaHOTO JIiICOPO3BEACH-
HSl € ONTHMI3alis acCOPTHUMEHTY CTBOPIOBAHHX JiCO-
BUX KYJBTYp 3 ypaxyBaHHSM IXHBOTO IIiJTLOBOTO TIPH-
3HAYEHHS, EKOJIOTIYHHUX MOTpPed Ta yMOB CEPEAOBUILA.
Cknax JicOBUX TOPiJ, IO 3aCTOCOBYETHCS JIICOTOC-
MOJIAPCHKUMHU TIATIPUEMCTBAMH ITiJT Yac JICOBUPO-

IIyBaHHS Ta JICOPO3BEICHHS, 31€01IBIIOT0 3auiia-
€TbCSl CTAUM, HE3BAKAIOUM Ha 3HAYHI 3MiHH TNpH-
poaHuX Ta iHmMX yMoB. Hacammepen ne crocyerbes
OJIHOTO 3 TOJIOBHHMX JIICOyTBOPIOBAYiB — COCHHU 3BH-
YaiHOI, SIKa € HaWTHIOBIIINM HPEICTABHUKOM OJIro-
TpoHUX 1 Kcepo(iTHUX JIICOBHX JEPEBHUX BUJIB
Ta XapaKTepU3yEThCs MIMPOKUM apeasioM PO3IMOBCIO-
JUKCHHS 1 3HAYHOIO MIACTHYHICTIO 10 MPUPOIHOTO
CEpe/IOBHILLA. Brim y Haykoiit HCplOZ[I/IHI BCE YacTi-
1Ie 3’SBISIOTHCS TOBIIOMIICHHST TIOJO0 ii ypa3iuBOCTI
y MiBJCHHIH 1 MiBACHHO-CXiAHINH YacTMHAX YKpaiHu 10
TpuBaIMX arMoc(hepHoi i IPYHTOBUX IMOCYX, €KCTpe-
MaJlbHO BUCOKHX TEMIIEpaTyp TOBITpPS, IIKiJUIMBUX
koMax i1 30yaHuKiB xBopoO (Illmamax, 2003; [Tonskos,
Cycinosa, 2004; IIpuxoapko Ta iH., 2022). Jleski aB-
TOPH PEKOMEHTYIOTh y3arajii yTPUMYBaTHCS BiJl CTBO-
PEHHS Haca[PKeHb COCHM Ha BIIKPUTOMY HE3aXHILE-
HOMY MPOCTOPi (TepemeHKo Jlock, 2014) ta y TIIY
Ay, A (HasapeHKo Ta iH. 2020) Bonmouac, pesyis-
TaTy JOCTIKEHB 1010 az[anTaLuHHm 30aTHOCTI JIico-
BUX JICPEBHHUX BHJIIB A0 KIIMAaTHYHHUX 3MiH JOBOISTH
MEPCTIICKTUBHICTD BUKOPHCTAHHS Y CYXOMY JKapKOMY
KJimarti P. nigra, Ky NpONOHYETHCS BBOJUTH J10 CKJIa-
Jly KyJIbTYp K Ha JIErKHX (mimanunx) (Inamak, 2003),
TaKk 1 BaXKUX (CYIIIMHKOBHUX) TpyHTax (Opnoscmca
Mapuyk, 2008). HOplBHS[HHS{M CTiliKOCTI BUIIB po-
IuHU Pinaceae y MiBAEHHOMY Ta MiBICHHO-CX1THOMY
Cremny BCTaHOBJIEHO, IO OOMpPAIOYM TOMIXK COCHOIO
3BHYAMHOIO Ta COCHOIO KPHUMCBHKOIO, BapTO BiJmaBa-
Th niepeBary P pallasiana, sika xo4a ¥ A€mIO0 TOCTY-
MAETbCs y pocTi P. sylvestris, BTIM € CTIHKIIIOIO MO0
MOUIKO/DKEHHS IIKIIHUKAMU Ta Ypa)KeHHs XBOpoOa-
mu ([Tonsiko, CycmoBa 2004; Cosomaxa, [Tonsikos,
Cycnosa, 2009), a P. sylvestris DOUITBHIIIE BBOIUTH
B KynbTypu sik cynyTHid Bup (Lllnamak, 2003).

B ymoBax miBaenHo-cxigHoro Cremy Ha ApiOHHX
JMIEPHOBHUX TPYHTAX 31 CKIIATHUM IEPECIYHUM PEIThE-
dbom P. pallasiana, 3aBasku CBOiH MOCYXOCTIHKOCTI
Ta MJIACTUYHI A0 I'PYHTOBHUX YMOB, € NEPCHEKTHUBHI-
IITIM BHUJIOM, HiXK HaBiTh . robur (bopomaska, 2015).
lle onHiero y’ke BaXKIUBOIO miepeBaroto P. pallasiana
y cyxomy kmimari Cremy € i Kpalla NpHKUBITIOBa-
HICTB 1 30epeKyBaHICTh Ha JIPyTUil PiK MICIst CTBOPEH-
HS JIICOBUX KYJBTYP, AKa gocsrae 65,6% npotu 50,3%
y P. sylvestris (ByﬂaT bamesamxu, 2015).

JloBoni 1IiKaBUMH € PE3YJBTaTh JOCHiHKCHHS
JI.C. CagenbeBoi (1975) momgo B3aemopii KOpeHEBUX
CHCTeM JEPEBHHX POCIHH I KyIIiB y 3aXHCHAX Haca-
JUKEHHSIX CTEMOBOTO KiliMary. Tak, HanmpuKIia, KopeHi
NEeBHUX JAEPEBHUX BHIIB BUILHO MPOHHUKAIOTH Y 30HY
pusocdepu OJHE OAHOTO, MEPEILTITAIOTHCS, CKPydy-
FOTBCSI, TICHO CTUKAIOTHCS, BOJHOYAC YHUKAKOYH KOpe-
HiB IHIIMX JEPEBHUX BHUIB, 3aIIHOIIOIOYHICH HUKUE
a00 MOIIUPIOKYUCH Y OiK BiJl HHOTO. 30KpemMa, Kope-
HeBa cucTeMa Ay0a 3BUYaifHOTO TICHO B3a€EMOJIIE 3 KO-
PEHSMU SICEHA 3€JIEHOTr0, a0pUKOCa, LIOBKOBUII, CMO-
POAMHU 30JI0TaBO1, BTIM YHUKAE KOHTAKTY 3 KOPEHIMHU
KJICHa TOCTPOJKCTOrO, KaparaHu, B’s3a MIOPCTKOTO.
3HaHHS B3a€MOJi1 KOPEHEBUX CHCTEM JIEPEBHUX MOPix
BiZIKpUBA€E MIMPOKI MOKIIMBOCTI Y BU3HAUEHHI CTYIICHS
MOTEHIIITHOI )KUTTE3AATHOCTI POCITMHHOTO OPraHi3my,

S. Raspopina, A. Suska, Yu. Belay, V. Goroshko. Ecological and forestry assessment of the compliance of the composition of forest crops... 163



HaykoBi npaui NliciBHuyoi akagemii Hayk Ykpainu, 2024, gun. 27

n000py Ta 3MilllyBaHHs ICPEBHUX BHIB JUIS 3aXHC-
HHUX JIICOBUX CMYT, CTBOPEHHI JOBIOBIUYHHX 1 CTIHKHX
JCOBUX HAacaHKEHb.

BaroMuM YMHHHKOM pU3UKY Ta MPHYMHOIO OCIa-
ONeHHsI JIICOBUX KYIBTYp Ha TOYAaTKOBOMY eTarmi iX-
HBOT'O CTBOPEHHS € BHKOPUCTAHHS OCIHHIX TEpPMiHIiB
caJliHHA, a TAKOXK OPIEHTAIliS HAa TOJOBHUM BUI, a HE
Ha CKJaJ i q)opMy KOpIHHUX ,Z[epeBOCTaHiB BiJIMIOBIi/I-
HOTO THUIy JIicy (Maypep Ta iH. 2019) Brim y cre-
TMOBUX yMOBAaX Opi€HTAllil0 Ha KOPiHHI JepeBocTa-
HU 371e01IBIIOr0 HEMOXKIIMBO peali3yBaTH 4epe3 iXHIo
BIJICYTHICTh. 3ayBaKMMO, IO SIKIIO HAETHCS PO
CTBOPCHHS PIi3HOIITFOBUX 3aXHUCHUX JIICOHACAKEHb,
Ha SIKe 1 CTIpsIMOBaHE CTEIOBE JIICOPO3BEACHHS, O
JCOBUX nopi,u Ha TOJIOBHI Ta cynyTHi € J0BOJI YMOB-
HUM, OCKLIBKH OJIH i TOW CaMuii IepeBHUM BHJL Y pi3-
HUX YMOBaxX MOKe OyTH SIK TOJIOBHHUM, TaK 1 CYITyTHIM.
OKpiM TOTO, Y CTEMOBUX YMOBAX, JI€ YITKO MPOCTEXKY-
€THCSI BHpPa3Ha CKOJIOTiYHA HEBIMMOBIAHICTH cepero-
BUIIA 110710 (pOpMYBaHHS KUTTE3NATHUX JIICOBUX Ha-
caJKeHb, TIOTPIOHO 3HAYHY yBary MPHIUIATH CKIaTy
NepPEeBHUX TIOPi/, YHUKAIOYW MOHOKYIBTYp Ta Bifiaro-
M [epeBary MilIaHUM HAcaKCHHSIM. Y CTEHOBOMY
KJTiMati HaOyBaroTh OCOOJIMBOTO 3HAYEHHS TakKi Biiac-
THBOCTI JEPEBHUX BHUJIB, AK IMMOCYXO- Ta XapOCTiii-
KiCTb, COJ'IeBI/ITpI/IBaJ'IiCTL 3[aTHICTb 10 TUMYacOBOTO
rajbMyBaHHs POCTY, CTIMKICTE 10 WIKIZHHKIB i 30y-
HUKIB XBOPOO, BIJIHOBJICHHS KOPCHEBUMH ITapOCTKa-
MH TOLLO.

BucnoBku (Conclusions). B ymoBax mioGaib-
HUX KJIIMaTHYHUX 3MIiH JIICOTOCIIONAPCHKUM ITiIITPH-
€MCTBaM YKpaiHH, O0COOJIMBO PO3TALIOBAaHUM Y CTe-
MOBHX perioHax, MOTpiOHO OpiEHTYBaTUCS Ha KiliMa-
TUYHO aJanToBaHE BEJCHHS JIICOBOTO TOCIOAAPCTBA,
BIIPOBA/UKYIOUM HOro MiIXOAM BXKE HA €Tali MPOEK-
TyBaHHs JIiICOBUX KynbTyp. Jlicorocmomapcekum min-
MIPUEMCTBAM y CTEMOBOMY KJIIMaTi MOTPiOHO IIMpIIe
3aCTOCOBYBAaTH TIOCYXOCTiWKi JIMCTSIHI JIEPEBHI BUJIH,
HOBOCTBOPEHI KYJIBTYpH 32 y4acTiO SIKHX € CTiHKi-
IMUMH, HIK XBOWMHI, 0 TPUBAJIWX TEPIOMIB EKCTpe-
MaJIbHO BHCOKHMX TEMIIEpaTyp YIPOIOBXK BereTariii-
Horo mepiony. Tak, y cyxux OiHUX i MOpiBHSHO Oif-
HUX TUMAaX JIICOPOCTUHHUX YMOB JOMIIITKOIO A0 COCHHU
3BUUYaifHOI MOXKe OyTH pO6iHiH 3BUYaiiHa (32 BHUHST-
KOM MOHWXKCHHX €NEMEHTIB penbedy, ae pobiHis Bu-
Mep3ae), a B CYXHX CYrpyNOBHX i TPY/IOBHX yMOBAX
o AayOa 3BHUaitHOrO — aOpuKoc 3BWYaHWN (Prunus
armeniaca L.), moBkoBuils Oina (Morus alba L.),
SKi BHSBISIOTH TOCYXO- Ta JKapOCTIMKICTh 1 JesKy
COJICBUTPUBAIICTh. 3ayBaxMMo, 110 [lepxaBHOIO pe-
TYISTOPHOIO CiIy:k0010 YKpaiHu (TOBiIOMIICHHS Bij
20.09.2023) ckacoBano Haxa3 MinicTrepcTBa 3axmc-
Ty JOBKUIIS Ta NPUPOIHUX pecypciB YKpaiHH Bij
03.04.2023 Ne 184 «IIpo 3aTBepmKeHHS MEpemiKy iH-
Ba3iifHUX BUIB JIEpeB i3 3HAYHOIO 3JATHICTIO 70 HE-
KOHTPOJIHOBAHOTO TOIIUPEHHS», B SKOMY pOOiHit0
OyJ10 BijHECEHO 10 iHBa3iiiHuX BUAIB (/lep:kaBHa pe-
rylsiTopHa ciyxo6a ..., 2023). [JominbHO 00MEXHU-
TH BUKOPUCTAaHHS COCHHU 3BMYaiHOI, HaJaroyM Mpio-
PHUTET COCHI KPUMCBKIiH, ca/pKaHIl Ta KyIbTYpH SIKOI
€ CTIWKIIMMHU A0 TPHUBAJOi TOCYXH, BHCOKHX TEM-

neparyp, MIKIUIMBUX KoMmMax 1 30yIHHKIB XBOPOO,
a Tako)Xk MOKJIMBE BBEIACHHSI COCHU YOpHOI (Pinus
nigra J.F. Arnold.). ¥ myxke cyxux 00poBUX yMOBax
AIBTEPHATHBOIO AEPEBHUM BHJIaM Ma€ CTaTH YarapHu-
KOBa POCIIMHHICTB.
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Ecological and forestry assessment
of the compliance of the composition
of forest crops designed for afforestation
with the types of forest site conditions
in the Steppe climate of Ukraine

S. Raspopina’, A. Suska?, Yu. Belay?, V. Goroshko*

The dynamics of afforestation (over the last twenty
years) in Ukraine and the indicators of survival and
preservation of 1-3-year-old forest crops in the steppe
regions (according to the data of the State Agency
of Forest Resources of Ukraine) were analyzed. It is
shown that particularly low rates of preservation of
woody plants are characteristic of forest crops created
during afforestation in forestry enterprises of Dnipro-
petrovsk, Donetsk, Mykolaiv, Kherson and Zapori-
zhya regions. The main cause of low survival rates
and preservation of crops is drought. In particular,
in Dnipropetrovsk region over the last five years, the
actual average survival rate of forest crops did not
exceed 41 %, which is 1.7 times lower than the stan-
dard indicator (70 %). The dominant cause of forest
crops mortality (97.3 % of cases), as in other steppe
areas, is drought. The projects for the creation of forest
crops at the Branch “Petrikivske Forestry” of the State
Specialized Forest Enterprise “Forests of Ukraine”
(Dnipropetrovsk region) for the year 2023 were ana-
lyzed from the point of view of the compliance of

the composition of the projected forest crops with
the existing types of forest site conditions. A study of
the dynamics of the temperature regime in Dnepro-
petrovsk region for the period 2010-2023 showed that
during the most active growing season (from May to
September), extremely high temperatures last for an
average of 47 days. Moreover, the average number
of days with temperature from 30 to 35° C is 35, and
with temperatures of 35-40°C is 12 days. Consider-
ing the low viability of forest crops created during af-
forestation, as well as the tendency towards increased
drought, ways to optimize the composition of forest
crops have been proposed. Forestry enterprises in the
conditions of the steppe climate, which are focused
on the creation of protective, recreational, sanitary
and other forest stands, are recommended to use more
widely drought-resistant broad-leaved species, the
seedlings of which are more resistant than conifers
to long periods of high temperatures. For example, it
is recommended to use Robinia pseudoacacia more
widely in dry relatively fertile forest site conditions
(FSC — C)) and in realtively infertile conditions (B))
(except for lowland relief elements). In dry relatively
fertile or fertile forest site conditions (C,, D,), Quercus
robur should be supplemented with Prunus armeniaca
and Morus alba, which exhibit high drought and heat
resistance. It is advisable to limit the use of Pinus syl-
vestris, giving preference to Pinus pallasiana, whose
sprouts, seedlings, and elder trees are more resistant to
drought, insect pests and pathogens. In very dry infer-
tile forest site conditions (B,), an alternative to forest
plantations should be shrubby vegetation.

Key words: steppe forests; ecological incompati-
bility; survival; Pinus sylvestris L.; Pinus pallasiana
Lamb.; resistance to drought.
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®opmyBaHHA GisHec-mopeni, OpiEHTOBaHOI Ha NNIaHYBaHHA CTaNoOCTi
NiANPUEMCTB NiCOBOro ceKTopa

I.1. Conosin', O.A. Kinko?, B.B. JlasHniA?, I.1. ByxaHeBuu?*, O.P. [entox>,
M. M. Inbkig®, T.O. Yenenic’, [. b. CaBka?, A.O. JlyueHko’

Memoro docniodcents € ananiz i po3pooLeHHs: NPOMOMunie OizHec-mooeli, OPIEHMOBAHOI HA CMAicmy, 018 nio-
NPUEMCTE TICO8020 CeKmopa YKpainu Ha npuxiadi KOHKpemHo2o 0epesoodpodbHoco nionpuemcmaa. Kinvkicmov nyo-
JiKayit Ha memy mooenell cmanozo Oiznecy y MidcCHaApOOHUX UOAHHAX 3POCMAE, WO 3ACBIOUYE 3POCMAHHS 8420MOC-
mi Yybo2o Hanpamy 00cnioxceHs. [Ipoananizo8ano KOHYenmyaibHi nioxoou no OCHOBHUX KPAIHAX, JCYPHALAX, NPOGIO-
HUX a8mopax, 0CHOBHUX OUCYUNTIHAPHUX HANPAMAX, 34 AKUM 8UXO0AMb Y c8im cmammi 3 npobnem mooenell Cmanoco
0i3Hecy. AHaniz 8usHaYeHb MepMiHy «Cmana OizHec-mo0eby V HAYKOGIl Aimepamypi cei0uums, Wo, He368axnCaryu Ha
BIOMIHHOCMI Y MPAKIMYBAHHSAX, AKYEHM V HUX CMABUMbCA HA CINBOPEHHT YIHHOCMI Ol WUPUIO20 KONA 3aYIKABIEHUX
CMOPIH WAXOM IHme2payii coyianvHoi, exono2iunoi ma OizHec-0iAnbHOCmell.

Hocnioacysane nionpuemcmeo «Minngyoy posmawiosane y peciony Yxpaincokux Kapnam i penpezenmye oepeso-
00p0o6HI nionpuemMcmaa, AKi 8UKOPUCIOBYIOMb MICYe8y CUPOBUHY O eupobnuymsea. [nmepa toeanna npedcmasHu-
Ki6 NiONpuemMcmea 0ano MONCIUBICMb GUAGUMU DAYUEHHS KIIOUOBUX PecypcCie i 6udie OIAIbHOCMI, KIOU08UX NApmHe-
Ppi6, YIHHICHOI npono3uyii, cecmenmis KIi€eHmie ma 6i0HOCUH 3 HUMU. 3anponoHosana OizHec-mooerb NiONPUEMCmea
«Mingyoy inmeepye mpu sumipu 6auenHs Cmaiocmi po3GUmMKy RiONPUEMCMEA.
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Jlst sMiHU eKOHOMIUHOT MOOeni 3 NIHIUHOL HA YUPKYISIPHY HeOOXIOHO po3podumu cmpamezito nepexody Ha yupKy-
JISAPHI NPUHYUNY eKOHOMIKU, OCKIIbKU eleMenmu makoi cmpamezii 8i000padiceni nuule 8 OKpemux HOPMAmueHUx 00-
KYMEeHmax i nyonikayisix, 0OHaK He cmanu niam@opmoio nputiHammsi Oi3Hec-pilienb Ha 3acadax cmanoeo po3eunixy.

Knwwuosi cnosa: 6iznec-npoyecu; cmane supoOHUYmMeE0, 8i0N0GI0AIbHe CNONCUBAHHS, YUPKYIAPHA eKOHOMIKA, YiH-

HICHA NPONO3UYIA.

Beryn. CeiT mocraB mepen Oe3lpeneicHTHUMU
100aJTbHUMHU PU3UKAMH, 10 TPOJOBXKYIOTH HapocTa-
TH. MH 3iTKHYNHCS 3 BUHSATKOBHM IXHIM MO€JHAHHSIM
Y BUIJIA/I TEONONITUYHOT O€3MeKOBOI 3arpo3H, Ha 3BHU-
YailHOI KIIIMaTH4YHOI CHTYyallii, KpU30BOTO CTaHy MpH-
poAM, 3pOCTar040i HEPIBHOCTI Ta COLIaJIbHUX 3aBOPY-
mrens (World Economic Forum, 2024). HabnmxaroTs-
Csl KJIIOUOBI MEPEIOMHI MOMEHTH, OCKIJIbKU HACTYITHE
JIECATWITTA CTAHE OCTAHHIM BIKHOM MOKJIMBOCTEN
IS 3MiHH Kypcy po3BHTKY. Ha nymky CBiToBOi paau
0i3Hecy 31 cranoro po3Butky (WBSD — World Busi-
ness Council on Sustainable Development — WBCSD),
0i3HEC MOXKEe BiJirpaBaTH KIIIOYOBY POJIb y CHCTEM-
HUX TepeTBopeHHsX. CHUTbHO 3 HAyKOBISIMH, MOJi-
TUKaMH, (iHAHCHCTAaMH Ta 1HBECTOpPaMH, IHHOBaTOpa-
MU 1 ClO)KuBayamu, Oi3HEC Mae po3pOoOJIsATH 1 BIPO-
BaJpKyBartu BiAmoBifaHi 3Minu. 11100 BuiiTh 3a pamku
3BUYHOTO Oi3HECY — T. 3B. «business as usualy i 1e-
peiTu 10 HeoOXigHUX MPUCKOPEHHUX TpaHchopmarii,
Oi3Hec-JTiepy MMOBHHHI MPUNAHATA TPH 3MiHH B MHC-
JeHHI: 1) MepeoCMHCINTH KamiTalli3M SIK CyCIHiJIbHY
CUCTEMY, SIKUA BUHArOPOJKYE CTBOPEHHS CIIPABKHBO1
IIHHOCTI; 2) 30CepeUTUCs Ha po30yIOBi JOBrOCTPO-
KOBOI CTIHKOCTI; 3) 3aCTOCYBaTH pereHepaTuBHUM Mif-
XiJ, SIKHHA BUXOAMTH 332 PaMKH NPUHLHUIY «He 3a60d-
satl wrxoouy (WBCSD, 2024). Yei ui Tpancdopmarii
€ CJIEMEHTaMH IepPEeXOay BiJ| 3BUYHOI, TPATUIIHHOT
Mojielti Oi3Hecy J0 MOJIelli, OPIEHTOBAHOI HA JIOCST-
HEHHSI CTaJIOCTI BiJIIOBIJIHO JI0 MDKHAPOIHUX iHIIia-
TuB, 30Kkpema Llini cranoro possurky (IIpo mini cra-
JIOTO pO3BUTKY YKpainu Ha nepiox mo 2030 p., 2019).

Tpanumiiina cxema 6i3Hec-mozeni (Osterwalder, &
Pigneur, 2010) € iHcTpyMeHTOM, 10 (POKYCYETHCS HA
CTBOPEHHI Ta MPOTMO3UIIii HiIHHOCTI, BAPOOHULTBI 11po-
Oyxkmy/nocnyeu, iX OCTauaHHI Ta 3aKPIIUICHHI JTOCST-
HYTOTO pe3yibrary. BoHa BKiIIO4ae BCi OCHOBHI KOM-
MOHEHTU JJIsi Oomucy Oi3HEec-MOAeNi, CTHMYIIOIYH
0i3HEC 3aMUCIUTHCA MPO HIIUX YYACHHKIB, 3 SIKUMH
oMy MOTPiOHO B3a€MOMIATH, 1 BimoOpaxkae BHYTpill-
Hi pecypcH, 10 BUKOPUCTOBYIOThCS. Lleit miaxin 3oce-
PE/DKYEThCSL Ha BU3HAYCHHI Oi3HEC-MOJENl OKpeMoi
oprasizailii B paMKax JIOTIKA JIHIHHOT EKOHOMIKH,
NpOTEe HE BPAaXOBY€ MHUTAHHS CTATIOTO PO3BUTKY.

Tpuiapose monoTHo (kaHBa) Oi3HEC-MOJETI € 1HCT-
PYMEHTOM JUisi iHTerpamii €KOHOMIYHHUX, EKOJIOTid-
HUX 1 COI[IAJILHUX aCIICKTIB y ITicCHe OaueHHs Oi3HeC-
MoJeTI opraHi3alii, opieHToBaHOI Ha ctamicThb (Joyce,
& Paquin, 2016). Bona Ga3yeTbcsi Ha OpHTiHATIBHIN
EKOHOMIUHIN CTpyKTypi Oi3HEec-Mojeni, J0Jar04H 1Ie
IBl CTPYKTYpH (€KOJOT1YHY — >KUTTEBUU LUK 1 COLi-
aNbHy — 3alliKaBJICHI CTOPOHM), SIKi 30CEPEIKYIOThCS

Ha B1JI0Opa)KE€HHI €KOJIOTIYHUX 1 COIlIaIbHUX ACIICKTIB
Oi3Hecy.

KoHrierniiss TpUIIapoBOro MoJIOTHA Oi3HEC-MOJei
MIOXOJIUTh BiJ| TPAUIIIIHOT KaHBU Oi3HEC-MOJIEIi 3 aK-
[EHTOM Ha (DIHAHCOBHMX AaCIEKTaX Ta JIOTIOBHEHHSM
JIOJIATKOBHMH IIapaMu (COLIaJbHUM Ta SKOJIOTTYHUM),
10 YMOXJIMBIIFOE CTBOPEHHSI CTauX Oi3Hec-Mojeleit
mianpuemctB. KnacuyHuii eKOHOMIYHMH mIap 30ce-
pemkeHunii Ha (IHAHCOBHX pe3yabTaTax, OCKIIbKH
OCHOBHOIO METOIO [TPUBAaTHUX KOMIIAHIH € OTpUMaHHS
npubyTKy (Joyce, & Paquin, 2016). Conianpauii map
0e31ocepe/IHbO BIUIMBAE HA CHIBPOOITHUKIB, KIIIEHTIB,
JAHIIOTH TOCTA4YaHHS Ta IHIN 3ayikaeneni/ domuu-
Hi CTOPOHHU, OXOILIIOIOYHU JICB’SITh €JIEMEHTIB MOJICIII:
coliaNbHy LIHHICTb, YIIPaBIiHHS, CHIBPOOITHHUKIB, CO-
iaJIbHY KYyJIBTYpY, MaciuTad B3a€MoJii, KiIHIIEBUX KO-
pHUCTyBadiB, coLiajbHI BIUIMBU Ta COLiajbHI IepeBa-
ru (Joyce, & Paquin, 2016). Exonoriunuii map 3oce-
pEIUKEHUH Ha TaKMX YMHHHUKAX SIK MPUPOAHI pPECypcH,
3a0pyIHCHHS MOBITPSI, BOIU Ta IHIIUX aclEKTaxX J[OB-
kit Anst chepr mianpueEMHUITBA BCe BaXKIMBILIMM
3aBJaHHSIM CTA€ aHaIi3yBaHHS BIUTUBIB TOCIOAAPCHKOT
nisutbHOCTI Ha noBKULIA (Philip, Emir, & Alola, 2021).
AJpKe TPaKTUYHO OyJib-sKa JiSUIBHICTE CTBOPIOE €KO-
noriunuii cmig ([emox Ta iH., 2023), 30kpema i Jisiib-
HICTh MIiJIPUEMCTB JIICOBOTO CEKTOpa eKOHOMIKH (So-
loviy et al., 2024).

JIicoBMii CEKTOP € OHUM i3 KIIFOYOBUX B EKOHOMIIII
VYkpainu 1 Mae BEJIMKHH MOTEHIIan JJis JOCATHCHHS
MOCTABJIICHUX IJIEH CTaJoro PO3BUTKY. Y KOHTEKCTI
CYy4YaCHHMX BUKJIMKIB, IIO0AJLHUX TEHACHIIINA Ta aKTy-
anizauii TUTaHb MiCIIBOCHHOTO BiJHOBJICHHS (OpPMY-
BaHHS Oi3HEC-MOJIeNIi, OPIEHTOBAHOI HAa CTAICTh, CTAE
BKpall Ba)XJIMBUM 3aBJIaHHSIM JUIS IiIIPHEMCTB JIiCO-
BOTO Ta CyMIKHHX CEKTOPIB.

Memoio Oocriddcenns € aHaniz Ta pO3pOOICHHS
MPOTOTHITIB O13HEC-MOJIEI, OPIEHTOBAHOI HA CTAICTh,
JUISL TIHIIPUEMCTB JIICOBOTO CeKTOpa YKpaiHM Ha Ipu-
KJIa1i mianpueMcrsa « MULIBY» 3aJyis CTaJIOTO BUKO-
pUCTaHHs MPUPOAHUX PECYPCIB Ta MOKPALICHHS J00-
poOyTy MiCIIEBUX TPOMAJI.

O0’exkTH Ta MeTOAMKA JocaimkeHHs. 00 'exm
00CHi0JceHHss — NISTIBHICTh TIANPUEMCTB JIiICOBOTO
CeKTopa YKpaiHM y KOHTEKCTi (opmyBaHHs Oi3Hec-
MO/, OpPIEHTOBAHOI HA CTAJIICTh PO3BUTKY.

[Migxonn no ¢opmyBaHHs OizHEc-MoeNi anpobo-
BaHO Ha MIANPHEMCTBI «MULIBYyZ», PO3TalIOBaHOMY
B Kanycbkomy pationi IBano-®paHKIiBChbKil 00acTi
y cMT. Burosa. 3a opraHnizaiiiiHO-1IpaBoOBOKO (OPMOIO
[ — TOBAPUCTBO 3 OOMEKEHOI BiIMNOBIAAILHICTIO
3 po3Mipom crarytHoro kamitany 20 muH TpH. Cepen
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BHIIIB JISUTBHOCTI MiAPUEMCTBA, BiMTOBITHO 1O KIia-
cuikarii BHIIB €KOHOMIYHOI HisUTBHOCTI, 3apeecTpo-
BaHi: 16.10 JlicommibHe Ta cTpyraibHe BUPOOHHUIITBO
(ocHoBHmit); 02.20 Jlico3arotieimi; 46.13 JisbHICTE
MOCEPETHUKIB y TOPTiBII AEPEBHHOI0, OyliBeIbHU-
MH MarepialaMi Ta CaHITapHO-TEXHIYHHUMH BUpOOa-
Mmu; 46.73 OmnToBa TOPTiBIS JIEPEBUHOIO, Oy/liBEIHHU-
MH MaTepialaMH Ta CaHITapHO-TEXHIYHUM 0O0JaIHaH-
HaM; 49.41 BaHTaxHMII aBTOMOOUIBHUH TpaHCIOPT;
16.23 BupoOHMITBO iHIIMX AepeB’sSTHUX OyniBeIbHUX
KOHCTPYKIIH 1 CTOJNSIPHUX BUPOOIB.

Tlpeomemom 0ocnioxncenns € TEOPETUKO-TIPUKIIAIHI
acmeKkTH po3poOJIeHHS Ta IMIUIeMeHTanii Oi3Hec-
MoJIeJiel, OpIEHTOBAHUX Ha CTaJIICTh, IO BUKOPUCTO-
BYIOTBCSI MIANPUEMCTBAMH JIICOBOTO CEKTOPY YKpaiHH.

Hocmimpkenast 0a3yeTbcs Ha MDKIUCLUUILTIHAPHO-
My TIXOJi, IO BKJIroYae: 1) 0i0mioMeTpuYHUNA aHai3
myOJTiKaiid 3a KJIYOBMMH CJIOBaMH y 0a3ax JlaHUX,
a TaKoXX PO3MOAIN IMX MyOJiKaIiii 3a pokamu, Kpai-
HaMM, HAyKOBHMH XXypHajaMu, aBTOpaMHM, HPOBIiIHU-
MU yHIBEpCUTETaMU Ta AUCLUUILTIHADHUMHU HampsMa-
MU; 2) DIMOMHHI eKCTIEPTHI iHTEPB 10 3 MpaliBHUKAMH
JIOCJIIJPKYBAHOTO ITiITPUEMCTBA IIO/I0 COI[I0-EKOJIOTO0-
CKOHOMIYHHX acIeKTiB BUPOOHUYO-TOCIIOAAPCHKOT JIi-
SUTBHOCTI Ta OavdeHHsI MaOyTHBROTO PO3BUTKY y KOH-
TEKCTI IOCSATHEHHS IiJIe CTaloro PO3BHUTKY; 3) Keiic-

ctani; 4) MOIeMOBaHHS /I pO3pOOICHHS MPOTOTHUIIIB
TPHUIIAPOBOI Oi3HEC MOJEI, OPIEHTOBAHOI HA CTAIIICTh
MiAMPUEMCTBA JTICOBOTO TOCMOAAPCTRA.
bibniomeTpuuHmii aHai3 BUKOHAHO Ha OCHOBI 0a3u
naHux Scopus. Ilporotunu TpuiapoBoi 6i3Hec Moze-
Jii BUKOHaHO Yy cepenoBuili SimaPro ta Miro. Jlani
MPOaHAaTI30BaHO 3 BHKOPUCTAHHSIM TAOJIMYHOTO MPO-
mecopa Excel. MeTomoIorisl BKIIIOYaE SKiCHI Ta KiJlb-
KiCHI METOJIH JIJIs 3a0e3TMeueHHs BCeOIYHOTO aHaTi3y.
Pe3ynbTaTn gocuimmkeHHs. AHani3 BH3HAUCHb iH-
Terpaiii comiajabHOI, €KOJIOTTYHOT Ta Oi3HEC-TisIIBHOCTI
TEPMIHY «cmana OizHec-mMooenvy y HayKOBIH JiTepary-
pi (Tabmn.) 3acBiguye, 110, HE3BAKAIOYM HA BiAMIHHOC-
Ti y TPaKTYBaHHSX, aKIEHT Y HUX CTaBUTHCS HE JIUIIE
B 33/I0BOJICHHI MOTped y CTaNuX MPOAYKTaxX 1 MocCiy-
rax, aje ¥ y CTBOpEHHI LIHHOCTI JUIs IIMPIIOTO Koja
3al[iKaBIeHUX CTOPIH LUISXOM IHTerpamii couianbHOi,
€KOJIOTIYHOT Ta EKOHOMIUHOT (JOPMHU [TiSUTBHOCTI.
Anai3 myOmiKaIiitHoi akTHBHOCTI 3a 023010 JaHUX
Scopus TOKa3aB 3araibHy TEHJEHIIO 0 ITi[BUINEH-
HS IHTEHCUBHOCTI JOCHIDKEHb Oi3HEC-MOAEIEH Misib-
HOCTI, CIIPSMOBaHO{ Ha JOCATHEHHS CTAJOr0 PO3BUTKY,
oco0muBo 3 2015 poky (puc. 1). 3a nepiox Big 1999 p.
y 0asi nanux Scopus craHom Ha 15.10.2024 p. omny0ui-
KOBaHO 3229 MOKYMEHTIB 3 OJJHOYACHUM 3aCTOCYBaHHS
KIIFOUOBUX CHIB «sustainable businessy 1 «modely.

Tabnuys. BusHaueHHsI TEPMiHY «cTaJj1a 0i3Hec-Mo/1e/b» Y HAYyKOBii JiTeparypi

Table. Definition of the term “sustainable business model” in the scientific literature

Ixepeno (aBTop, pik)

Busnauenus

1

2

Stubbs, & Cocklin
(2008)

Crana Gi3HEC-MOIeNb — IIe «MOJIENb, B AKiil KOHIICIIIIT CTaJoro PO3BUTKY (POPMYIOTH pyIIiiHY
cuty GipMH Ta MPOIEC MPUHHATTS HEIO PIMICHb [TaKUM YHHOM |, IO IOMiHyI0o4a HEOKIACHIHA

Mozelb (ipMu TPaHC(HOPMYETHCS, @ HE JOMTOBHIOETHCS COIIaIbHUMHE Ta CKOJIOTTYHIUMU

npiopureramu» (c. 103)

Birkin et al. (2009)

Crauti 6i3Hec-MoJIeNl — 116 «HOBI Oi3HEC-MOJIelli CTaJI0ro PO3BUTKY, [sKi] QyHKIIOHYIOTH

Ta OLIHIOIOTH CBOIO JIISUIBHICTh Y ME)Kax 4OTUPHOX KJaciB iHpopMmallii, BU3SHAYCHUX

Y «YOTHPWIACTOMY» PaxyHKY CTallOTO PO3BUTKY (a came: OayiaHC MacH, BIUIUB Ha KUTTEBUN
LUK, 3aIiKaBJICHI CTOPOHH Ta €KOJIOTiYHA CTIHKICTH), [i] mi omeparii [...] iHTerpoBaHi
BCEOCSDKHUM HOBUM PO3YMIHHSIM, SIKE [...] MOXKE MaTH OULTBIIE CIITHPHOTO 3 COI[iaIbHUMHE Ta
LIHHICHAMH TUTAHHAMHE, aHDK 3 TEXHIYHAMH Ta YIPABIiHCHKAMH MUTAHHAMHU. TaKuM YHHOM,

JIesiKl KOMIaHii KOHKPETHO MOBIJOMHJIM, 1110 TXHI PIIIEHHS IPYHTYIOThCS Ha MUATAHHSX, IIHPIITUX
3a TPaJAMLIiHY EKOHOMIKY, OyXrairepchbKuii o0k un Teopito puHKy» (2009b, c. 288)

Garetti, & Taisch
(2011)

Crauti 6i3Hec-MO/IeNl «MaloTh II00aJbHY PUHKOBY HIEPCIIEKTHUBY, OEpYy4H 710 YBard po3BUTOK
HOBHX MPOMHCIIOBO PO3BHHEHUX KpAiH, a TAKOXK MOTPeOy B OLMBII CTANTHX TPOLYKTAX
i mocmyrax» (c. 88)

Schaltegger et al.
(2012)

Crauti 6i3Hec-MOJIeTl «CTBOPIOIOTH CIIOXKMBYY 1 COLiaIbHY I[IHHICTh IIISIXOM 1HTerpartii
coLiaJIbHOT, eKOJIOTT4HOI Ta Oi3HeC-AisubHOCTI» (C. 112)

Bocken et al.
(2013)

«Craui 0i3Hec-MoJIeli IparHyTh BUHTH 32 PAMKH CTBOPEHHSI €KOHOMIYHOT IIHHOCTI Ta
BKJIFOYAIOTh PO3IVIS iHIMKMX (pOpM HIHHOCTI JUISl IIUPIIOTO KOJIa 3aliKaBIeHUX cTopin» (c. 484)

Boons, &
Liideke-Freund
(2013)

Crasia Oi3HEC-MOzeNb BiJPI3HAETHCS BiJl 3BHYaiHOI YoTHpMa rpono3uuismu: «1. LlinHicHa
MIPOTIO3HILis 3a0e3Meyye BUMIpIOBAaHY €KOJIOTIYHY Ta / abo colliasibHy IIHHICTb y MO€IHAHHI
3 €KOHOMIYHOIO LIHHICTIO [...] 2. JIaHIFOT MOCTa4aHHs BKIIFOYA€E IMOCTAYaIbHUKIB, SIKi OEpyTh
Ha ce0e BIAMOBIAATBHICT MEPE BIACHUMH 3aIliKaBICHIMH CTOPOHAMH, a TAKOXK Mepes
3aI[iKaBJICHUMH CTOPOHAMH TOJI0BHOI KomaHii [...] 3. KiienTcbkuii inTepdeiic MOTHBYE
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1Ipoooeaic. mabn.
Continuation of Table

1 2
Boons, & KJTIEHTIB OpaTu Ha ceOe BIAMOBIAATBHICTS 32 CBOE CIIOKMBAHHSI, 2 TAKOXK 32 3aIliKaBJICHI
Liideke-Freund (2013)  cTopoHu koMmaHii-ieHTPY [...]. [...] 4. @iHaHCOBa MOJEIH BiOOpaKa€e HAICKHUN PO3MOILT
(npoooesaicents) EKOHOMIYHMX BUTPAT i BUTO/ MK yJacCHUKaMH Oi3HEC-MOJEINI Ta BPAXOBY€E €KOJIOTTUHUH

1 colliaNbHAHN BIUIMB KoMMaHii» (c. 13)

Wells bi3Hec-Mozenb CTanoro po3BUTKY «CHPUSTUME JOCATHEHHIO CTAJI0T0 PO3BUTKY IUIIXOM
(2013) JIOTPUMAaHHSI OCHOBHUX MPUHIIMIIB [...] cTANoOro po3BUTKY», siki Benic Bu3Hauae sik
1) eekTUBHICTH BUKOPHCTAHHS PECYPCIB, 2) collialibHa 3HAYYIIICTh, 3) JIOKaJi3alis Ta
3aJydeHHs1, 4) IOBrOBIUHICTB, 5) €THYHI JpKepelia CUPOBHHH 1 6) 30aradeHHs mpari (c. 65)

Bocken et al. (2013) «Cramna 6i3Hec-MOZETb Y3TOKY€ iHTePECH BCIX TPYH 3aIliKaBICHUX CTOPIH 1 YITKO pO3TIsLAae
HaBKOJIMIITHE CEPETOBUINE Ta CYCIIIECTBO K KITIOUOBI 3aIliKaBlIeHi CTOPOHM (C. 44)

Evans et al. Crana 6i3HeC-MOJENb — 1€ «IIJTICHA JIOTIKa I[IHHOCTEH, sIka OXOTUII0E €KOHOMIYHI, €KOJIOTIuHI Ta
(2009) collialbHI i, Y3TrOJDKYIOUYH NPHU IIbOMY IHTEPECH BCIX TPYII 3alliKaBJIeHUX CTOpiH» (c. 9)

Abdelkafi, & Tauscher Crami Gi3HEC-MOIENi «BKIIOYAIOTh CTANICTh K HEBi €MHY YaCTHHY I[IHHICHOI ITPOTIO3HIIii

(2016) KOMITaHii Ta JIOTiKK CTBOpPeHHs MiHHOCTI. Takum unHOM, BMTS [BisHec-momeni amst ctanocri|
CTBOPIOIOTH LIIHHICTH [UIsl KJII€HTA, & TAKOXK JIJIsl HABKOJIMIITHBOTO cepeioBuIna Ta/ado
cycriibcTBay (c. 75)

Dentchev et al. (2016)  «Crani 6i3Hec-Mozei OpieHTOBaHI NepeyciM Ha BUPIIICHHS COLIalIbHAX Ta €KOJIOTIYHUX
mpobaeM. Y IbOMY CEHCl OTpUMAaHHS MPHOYTKY HE € I HUX OCHOBHUM 3aBAaHHAMY (C. 1)

Upward, & Jones (Bucoko) crana 0i3HeC-MOIEIb «€ BU3HAYCHHSM, 3a JOIIOMOTOI0 SIKOTO i IIPUEMCTBO

(2015) BU3HAYa€ BIJINOBIHI BXIJJHI PECypCH, TIOTOKH PECYPCIB, PIIEHHS II0/I0 BAPTOCTI Ta CBOIO POJIb
B CKOCHCTEMaX, [TAKUM YHHOM, 0| TIOKa3HUKHU CTAJIOTO PO3BUTKY, SIKi € IHAMKATOPAMH, IO
OIIIHIOKOTH PE3YJBTATH i HACHIIKU PIillICHb Oi3HEC-MOJIEi [...] MOJKHA CTBEPIKYBaTH, 110 BOHA
€ YCHIIIHO cTano (c. 98)

Evans et al. Craui Gi3HEC-MOJIEI OIMKUCYIOTHCS 1T’ sITbMa HookeHHIMHU: « 1. CTasa [iHHICTh BKJIFOUYAE

(2017) B ce0e eKOHOMIUHI, COLliaJIbHI Ta €KOJIOTTYHI BUTO/IM, KOHILIENTYyali30BaHi sSK ()OPMHU LIHHOCTI.
2. Craui 6i3HeC-MOICIIi BUMArarOTh CUCTEMH CTAJIMX MMOTOKIB I[IHHOCTI MiXK OararbMa
3aI[iKaBJICHUMH CTOPOHAMH, BKJIIOUAIOYH ITPUPOTHE CEPEOBHUIIE Ta CYCHUIBCTBO K OCHOBHI
3amikaBieHi ctopoHu. 3. Crani 6i3Hec-Moelli BUMAraroTh CTBOPSHHS LIHHICHOT Mepexi
3 HOBOIO METOIO, M3aifHOM Ta ympasiiHHsIM. 4. Ctamni 6i3Hec-MoAesi BUMAraroTb CHCTEMHOTO
BpaxyBaHHsI IHTEPECIB Ta BiANOBIIAILHOCTI 3aIlIKABICHUX CTOPIH ISl B3AEMHOTO CTBOPCHHS
LIHHOCTI. 5. [HTepHai3alLis 30BHIIIHIX e(EeKTIB Yepe3 CUCTEMH IIPOLYKT-IIOCIYTa»
YMOXKITUBITIOE IHHOBaIlii B HAIpsAMi ctaiux Oi3Hec-mMoneneit» (c. 5 1 mami)

Geissdoerfer et al. «Mu Bu3HagaeMo CcTaiy Oi3HEC-MOIIEINb SIK CIIPOIICHE TPEICTABICHHS CIIEMCHTIB,

(2018) B3a€MO3B’ 3Ky MIX IIMMHU €IIEMEHTAMH Ta B3aEMOIii 31 cTeiKXonIepaMu, sIKi opraHizariiiina
OJIMHHIIS BUKOPHCTOBYE JIJIsi CTBOPEHHS, TOCTaBKH, (pikcarlii Ta 0OMiHY CTaJIUMH LHIHHOCTIMH
JUIsl IIIMPOKOTO KoJia CTEMKXOJIAEPiB Ta y criBpari 3 HUMu» (c. 1219)
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Puc. 1. KinpkicTs myOumikariiii Ha TeMy Mozeneit crajoro OizHecy, 1999-2024

Fig. 1. Number of publications on sustainable business models, 1999-2024
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Benmukobpuranis € kpaiHoto, B sSIKiii OyOJIIKOBAaHO
HaHOUTBITY KIJBKICTh CTaTel Ha TeMy Mojelneil cra-
moro OizHecy (puc. 2). HactymHi mo3wumii 3aiiMaroTh
CIIA, Himeuuwnna, Itanis. Cnigom 3a HUMHU y Tiepedti-
ky KHP 13 250 ny0miikamissMu.

Jlo TpOBIIHOTO HAYKOBOTO JKypPHAIY 3a KiJIbKiC-
TIO MyONiKaIii Ha TeMy MOZENeH crajoro Oi3Hecy
MOXKHa BigHecTH Sustainability Switzerland. Hactyri-
Hy TO3MLII0 3aiiMae aBTOPUTETHUN HAyKOBUH XKyp-
HaJ 3 MUTaHb cTaynoro po3BUTKy Cleaner Production,
sakuil miaupyBaB y 2016-2019 pp.; ciimom 3a HUMH
y Tiepeniky xypHan Business Strategy and Environ-
ment (puc. 3).

Ha puc. 4 monano nani mogo aBTOpiB HAHOLIBIIOT
KUTBbKOCTI myOuikamiii Ha Temy Mopesel craioro 0i3-

Hecy. Y HaWOUIbII 1MUTOBaHIM (3TiMHO 3 06a3010 JaHUX
Scopus) y cBiti crarti N. M. P. Bocken 3i cmiBaBTOpa-
MH 3a3HA4aroTh, 110 CTall Ol13HEC-MOJEN BKIIOYAIOTh
MOTPIMHUK MIIXiJ 1 BpaXOBYIOTh HIMPOKUH CHEKTp iH-
TEpECiB 3alliKaBJICHUX CTOPIH, BKIIFOYAKOYM JIOBKULIS
Ta cycnuibcTBO (Bocken et al., 2014). Bonu Bigirpa-
FOTh BXJIMBY POJIb Y CTUMYJIIOBaHHI 1 BIIPOBAIKCH-
Hi KOPIIOPATHBHUX IHHOBAIIN ISl CTAJIOTO PO3BUTKY,
MOXYTbh JIOTIOMOTTH BIIPOBAaIUTH CTalCTh y Oi3HEc-
LTI Ta TIPOLECH, CAYTyBaTH KIIOYOBUM PYIIiEM KOH-
KypEHTHO{ IepeBary.

J1o MpOBiIHUX YHIBEPCUTETIB 3a KUIBKICTIO IyOsIi-
Kallif Ha TeMy MojeJel crajoro Oi3Hecy HalleaTh
yHiBepcuter KemOpumky (BemukoOpuranisi) Ta ame-
puKaHChKui yHiBepcuteT [enbdi (puc. 5).
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Puc. 2. TIpoBiaHi kpaiHu 3a KUTBKICTIO MTyOIiKalliii Ha TeMy Mojenei cranoro 6i3Hecy

Fig. 2. Leading countries by the number of publications on sustainable business models
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Puc. 3. IIpoBiaHi HayKOBi KypHaJIH 3a KIJIBKICTIO IyOJTiKamiii Ha TeMy Mojieliel crajoro 6i3Hecy

Fig. 3. Leading scientific journals by the number of publications on sustainable business models
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Puc. 4. TIpoBinHi aBTOpH 32 KiJIBKICTIO MyOITiKaliid Ha TeMy MoJIeliei cTaoro Oi3Hecy

Fig. 4. Leading authors by the number of publications on sustainable business models
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Puc. 5. IIpoBiaHi yHIBEpCUTETH 32 KUIBKICTIO IMyOITiKaIliil Ha TeMy MOJENEH CTaaoro Oi3Hecy

Fig. 5. Leading universities by the number of publications on sustainable business models

3a3HayMMoO, MI0 TPETE MiClle y PEUTHUHTY Hale-
*uTh yHiBepcurety Jlynny (LBemist), a m’site — Mixk-
HapoxHoMy IHcTHTyTOBI IHAycTpianbHOT ExoHOMI-
ku JIOBKULIS, SIKWi BIacHE HAJIEKUTH IO YHIBEPCHTE-
Ty JlyHny, ny6J1iKaui'1' SIKOTO BHUJIUIEHI OKpeMo. SIKiio
B3ATH JI0 yBaru Leii ¢paxr, To Toai ynisepeutet JlyHay
MO’KHA BB)KaTH MTPOBIHUM Y CBITi 3a KUIBKICTIO IMy0-
JiKamii Ha TeMy MOJeNiei cTanoro OizHecy.

AHaji3 OCHOBHHUX JAMCLUHMIUTIHAPHUX HAMpPsMIB 3a
KUTBKICTIO TIyOMTiKaIliii Ha TeMy Mojesei cramoro 0i3-
Hecy 3acBimuye ONM3bKe 3a YacTKOK JOMiHYBaHHS
myOnikamii 3a TppoMa JUCLUIUIIHAPHUMU HarpsmMa-
MU: 1H)KCHEpid, HayKH Mpo JOBKULIL, Oi3HEC Ta Me-
HepKMEHT. HacTynmHuMM 3a HUMU HIyTh €HEpreru-
Ka Ta KOMIT'toTepHi Hayku (puc. 6). ToOTo HaeThcs

PO MDKIUCHUIUTIHAPHY HAyKOBY MpoOieMy, a He Tpo
BY3bKOJMCIUILTIHApHY TIpo0sieMy Oi3HeC-pillieHb.

Ha migcraBi aHaiizy AisUIBHOCTI HiANPHEMCTBA Ta
IHTepB IOBaHHS YIPABIiHCHKOTO TEPCOHAY 3 YCiX
ACTEKTIB cTaJocTi Oi3HECY Ha OCHOBI KaHBW Oi3Hec-
MOJI€JIl BU3HAYEHO, IO IOTOYHA Oi3HEC-MOAEIb Iij-
MIPUEMCTBA, sIKa BOIHOYAC € MEPIIOI0 CKIIa0BOIO TPH-
IapOBO1, XapaKTEePU3y€EThCSI OCHOBHIMHU KOMITOHEHTA-
MH, 300pa)KeHUMHU Ha pHUC. 7.

IHTepB’IOBaHH;{ MIPEICTaBHUKIB TiAMPUEMCTBA IO
MOXKTHBICTh BHABHTH OauCHHs KIIOYOBUX PECYpCiB
Ta BUAIB JisUILHOCTI, KIIIOYOBHX NAapPTHEPIB, LiHHICHOI
MIPOTO3UILii, CETMEHTIB KIIIEHTIB Ta BiJHOCHH 3 HUMH.

KittouoBi BUIM AiSIIBHOCTI — BUPOOHUIITBO MaTepi-
ajiB Jyis OyMiBHULITBA JIEPEB’SIHUX, 30KpemMa Oararo-
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MMOBEPXOBUX (4-5 moBepxiB) OymiBenhb, a TaKOXK OyIIiB-
HHITBO TakuX criopya. [liampuemcTBo, Ha TyMKY pec-
MOHJICHTIB, BUPOOIA€ HE MNUIOMAaTepiaau sK Taki,
a BYIVICLIEBO-HEUTPaJbHy KOHCTPYKLIHHY JEpEBHHY,
SKy BUKOPUCTOBYIOTH y Oy/liBHHLTBi, B OCHOBI A€peB’s-
HUX KapKaciB, OymMHKiB. MeTbcst He mpo GyIMHOK K
«CTiHYy 3 JepeBa», a HeCy4ni KapKac 3a aHaJOTIE€ 10

3aI1i300eTOHHUX KOJIOH 1 6anok. Kapkac nepeBunm (op-
My€eThesl y OarartomrapoBiii (hopMmi 3a TEXHIKOIO KIlee-
HOro JaMmiHoBaHoro Opyca (glued laminated timber,
glulam). g TexHika BIPOBaIKYETHCS I (POPMYBaH-
Hs BUPOOIB 13 IEPEBUHM Pi3HUX Iepepi3iB. BinxnosigHo
OCHOBHMH Kapkac, SIKIIIO BiH OararormoBepxoBui, Gop-
MYBaTHMEThCS 3 MaTepially BEIUKUX MEepepisiB.
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Puc. 6. OcHOBHI JUCIUITTIHAPH] HATIPSIMK 32 KUTBKICTIO MyOIiKalliii Ha TeMy Mojienel cranoro 6i3Hecy

Fig. 6. Main disciplinary areas by the number of publications on sustainable business models
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Figure 7. The current three-layer business model of the Millwood enterprise

KirrouoBi mapTHepu — degenonepu, dOydisenvihi Kom-
nawii, K1 TpaHC(HOPMYIOTH CBOIO IiSUTHHICTH Bifl BH-
KOPUCTAHHS KJIACHYHUX MarepialliB JI0 MOJENi BUKO-
PUCTaHHS BYIJICLIEBO-HEHTPAIBLHUX CKIIAHHUKIB i KOM-

MTOHECHTIB (3MCHIIICHHS BUKOPUCTAHHS OCTOHY, METaITy
Ha KOPHCTHh KOHCTPYKIiHOT aepeBuHH). KoHCTpyk-
LifiHa JIepeBUHA 3a CBOIM XapaKTEpPOM € MaKCUMallb-
HO IMOKpAIEHUM MUJIOMAaTepiajioM 3a CBOIMH (i3HKO-
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TEXHIYHUMH XapaKTepUCTHKaMU. 3 TaKoro marepia-
Ty MOXIUBO (hOpMyBaTH JepeB’sTHUI Kapkac OymiBii
3 IOTPUMaHHSM BUMOI CTaTUKH, TOXKEKHUX HOPM, Ha-
JIKHOT IIyMOi30Jsiii. MeToro € TOoMUpeHHsT TPEeHay
Oy/liBHUITBA 13 IEPEBUHHU, 30KpeMa 0ararornoBepXxoBo-
ro KuTiIa. YKpaiHChbKI Ta 1HO3EMHI HAayKOBO-IOCIiIHI
IHCTUTYIIT TaKOX HAJIEKaTh J0 CIUCKY MapTHepiB. [li-
SITBHICTh KOMIIaHii He TIOB’sA3aHa 31 3HAUHUM 3a0py/-
HEHHSIM JOBKULIA. ['amy3eBa cmiBmparst y paMmkax Je-
PEBOOOPOOHOTO KiacTepa HE € OCHOBHHM IHTEPECOM
Ui mianpueMctBa. Hacammepen, TakuMm € Kiactep
BUPOOHUKIB JePEeBMHH Ul OymiBHHITBA. MmeThes
mpo MacmTab OymZiBHHIITBA Ha PiBHI BHCOKOMPOIHOT-
HUX CIIOPTUBHHUX KOMIUICKCIB. Y IIilf cdepi MTbOBU-
MU TapTHEPAMH € apXimeKxmopu, KOHCMpPYKmopu, sKi
Maii OM po3BHBaTHCS y cdepi BEIMKOMACIITAOHO-
IO BUKOPHCTaHHS KOHCTPYKILIHHOI I€peBUHH Ha PiBHI
MOXKITUBOCTI MOKPUTTSI OalKaMW KOHCTPYKIH po3Mi-
Py aKBamapKy, XOKEHHOI0, JIETKOATJIETUIHOTO 4u (yT-
6ompHOTO TIONIB. CIoMM MOKHA BiTHECTH 1 BUPOOHHYI
LIEXH 3 JIEPEBHHU, JIe 3aMICTh 3a1i300€TOHYy 1 MeTa-
JIy BUKOPUCTOBYIOTh KOHCTPYKUiHY Oasky. Tomy ne-
peBOOOPOOHUI KiTacTep HE € OCHOBHUM IS OadueH-
HS CHIBIpalli, OKpPiM TEMaTHYHHUX 3aXOIiB 3 OOMiHY
nmocBimoM. OCHOBHHM OPIEHTHPOM € CHHEPTIS IEPEBO-
00poOHOTO 1 OyIiBEIBHOTO KIIACTEPIB HA OCHOBI TO-
HIYKY CTajlMX PilleHb 3 MPOIaryBaHHSIM BUKOPHCTaH-
HSl JIEPEBUHH SIK KJIFOYOBOTO MaTepiaiy, 10 Ha CbOTO-
Hi HE € MOIIUPEHUM HaIpsiMoM. BiIIOBIAHO /10 3aKOHY
PO BHUBECHHS Oy/iBENbHOT MPOMYKIIii HA PUHOK, Bifl-
OyBaroThCs CIPOOHM BITPOBAKEHHS HOPM 1 Peryssiiii
€C, mo mano Ou OyTH IMOYATKOM CITiBIIpaIli i3 3amyde-
HUMH CTOPOHAMH Y OyJTiBHHIITBI 3 JIEPEBUHH.

Linn na OyniBenbHI Marepiaaw B YKpaiHi mepe-
Ba)KHO BUILI, HIX 332 KOPAOHOM, HacaMIepel 3a paxy-
HOK IMIIOPTYBaHHS 130JIALIHHUX 1 IUIMTHUX Matepia-
7iB. BUHATOK CKJTamaloTh MICIIEBi MaTepiaan — IiCOK,
meOiHb, CKIIO, IIeMeHT, 0eToH, meTai. [IpoTe caHTex-
HiYHI, eJIeKTPOTEeXHIYHi, 130JIIiliHI Marepiayiu, acri-
pauiliHi cucTeMH, ONaJeHHS MaroTh IEPEBa)KHO iHO-
3eMHE TOXOJDKCHHS, TOMY BOHH JOPOXYi 332 PaxyHOK
MapiKi, JOTICTHUKH, JTUCTPHUO FOTOPIB.

Takox icHye iHTEpec IO MapTHEPCTB HA OCHO-
Bl cmeopenns/ nponazyseanhs/ 6nposadicents HOPM,
perymsuiii 1mono BUKOPUCTAHHS JEpeBUHU i Oa-
raTtornoBepxoBux 00’ekTiB. sl BIpoBaKEHHs mpe-
(depeHii s BUPOOHUKIB MarepiaiiB i3 BYIJICICBO-
HEUTpanbHUX OyIiBEJILHUX KOHCTPYKIIHHHUX MaTepia-
JiB BCe 111e OpaKye HOPMAaTUBHUX PETYIATUBHUX YMOB
i mpaBui. Lle Ti HopmH, 10 QYHKITIOHYIOTH y KpaiHax
€C, ane noci He AiFOTh B YKpaiHi. 32 yMOBHOTO TeH/Ie-
pa Ha OymiBHUITBO, HAIIPUKJIA/, IIKOJH, apXiTeKTypH1
NPOEKTH 13 BUKOPUCTAHHSM BYIJICLICBO-HEHTPATbHOL
KOHCTPYKIIIHHOT JIepeBUHN MaJin O mepeBary Hall mpo-
€KTaMu 0€3 ByIJICLIEBO-HEHTPaIbHUX CKJIaJ0BUX.

[TigmpuemMcTBO y CBOIH IisSUTBHOCTI Ge3MmocepeHbo
HE IUIaHy€e 3aXoau 31 30epekeHHs Oi0pi3HOMAHITTS,
ajie BUKOPUCTOBYE «IPOAYKT», NOTHYHUH 10 Oiopis-
HOMAHITTsI, OEpydYH 10 YBaru BUKOPUCTAHHS CepTU]i-
KoBaHOI nepeBuHU. LliHa 3a cepTu(dikoBaHy AEepeBUHY

€ JIOBOJII BHCOKOIO, TOMy BOHA Ma€ iHTEpHAJI3yBaTH
BUTpATH Ha JIICOBITHOBIIECHHS. BiIImoOBiMHO MO MPHH-
LUIIB TUPKYISIPHOT €KOHOMIKH BasKJIMBO 3alpOBaH-
TH BUPOOHUITBO 0€3 yTBOPEHHs BiIXOMIB, KOJIU BiJ-
XOIM HE YTHJI3YIOTb, a iX KYIUIS€ iHIIEe MiANPUEMCTBO
JUIsl BUKOPUCTAHHS B 1HIIOMY BUPOOHUIITBI. Y TakoMy
pa3i BiAIXOAM 3HAXOIATH CBOE TIOAAIBINIC BUKOPHUCTAH-
HSl Y CTBOPEHHI 1HILIOTIO BUIY NPOAYKTY.

Linnicna nponoszuyis — cmanicms. IliapreMcTBO
CIIOKMBAa€E CHUPOBUHY 1 BHpOOIsie BUPOOH, ajie Ta CH-
POBHHA, 110 11 MiIPUEMCTBO CIIOKUBAE, TpUAOaHa K
CHpOBHHA Y JIICTOCIIIB, 1 camMe Ha eTarli IJIaTH 3a CUpPO-
BHUHY Ma€ 3a0e31eTyBaTUCs Ta MiATBEPKYBATHCS CTa-
JCTh 4Yepe3 JICOBIHOBICHHS, OCKUTBKH TiAPUEM-
CTBO HE Ma€ IOBHOBA)XEHb Ha TaKy cepy HisuIbHOC-
Ti. [llomo mponaxxy BUpOOiB MigIPUEMCTBA, TO HACITII-
KOM € 3aMillleHHS HEeNpPUPOIAHUX, HEBIIHOBIIOBAHUX
MarepiaiiB MPUPOJAHUMH, BIIHOBHUMHU, IO 3MEHIIYE
BUKOPUCTaHHS BUYEpHHUX pecypciB. lle axryasnbHo,
HATPUKIIAJ, 3 OTISAY Ha Ne(IIUTHICTH TICKY, IO TMijI-
TBEPIKY€ETHCSI KOHTAKTAaMH 3 HIiANPUEMISAMH, SIKi BU-
poOisitoTh GeToH. LliHM Ha MiCOK MEPMaHEHTHO 3pOc-
TalTh, PCAIBHICTIO € OTPUMAHHS JIO3BOJIIB HA BHJIO-
OyTOK KOHKPETHUX O0CHTIB TICKY, 00 1€ pecypc, sIKui
€ BUUYCPITHUM.

Bionocunu 3 knienmamu — BaXXJIMBUM acCIeK-
TOM € 1oOynoBa JOBrOTPUBAJINX BIJIHOCHH B yMO-
BaX 3aKPUTOCTI PUHKY, KOJHM YacTO KpaiHM BiJMOB-
JSIFOTBCSL KYITyBaTH IMIOPTHI TOBapH 3 TUX YM 1HIIMX
NPUYHH, YU TPOCTO JUIsS TOTO, a0 TPOIIl 3ajHiia-
Tucs y KpaiHi, 1 HaBiTh y TeBHIM rpomani. Hamgmip-
Ha IIEHTpaIi3alig MOJaTKOBUX Ta IHINX TUIATeXKiB HE
crpusie po3BUTKY rpoManu. LlinboBi BigHOCHHU 3 KJIi-
€HTaM{ — JIOBTOTPHUBAJIi, HAIIOHAJIBHO OPIEHTOBAHI.
[IpiopuTeToM € PO3BHUTOK MOMKJIHMBOCTEH, CIPOMOXK-
HOCTEeHl pearnizaiii TPOAYKIIT Ha BHYTPIIIHBOMY
PUHKY, i3 3aMKHEHHSM MWKy 31 CTBOPEHHS IOJaHOI
BapTOCTI Ta MPUHECEHHSM KOPHUCTI TaMm, Jie MPaIIoe
MiIpUeEMCTBO. TakuM YHMHOM pealtizaiis MPOAYKIIi
B YKpaiHi yMOKJIMBIIIOE OTPHUMAHHS TOXOIB HACTYI-
HUM MiANPHEMCTBOM, SIKE YMOBHO (pOpPMYBaTHME KUT-
noBuit (oHJ, colianbHy IHPPACTPYKTYpY, IMOTEUHI
TIpOTpamMu, MO CTUMYITIOBATUME 301JTBIITEHHS pOOOTHX
MiCIIb — CaM€ TaK MOYKHA OKPECIIUTH CITIBIIPAIIIO 3 K/Ii-
enmamu/ napmuepamu.

Ceemenmu xnienmié — CEeTMEHTALlsl 3a HalpsMa-
mu. OCHOBHUI — cdepa eKoJOriyHOro cy4yacHoro Oy-
JUBHUIITBA HE JIMIIC JKUTIOBUX OyjiBesb, aje W BCIX
MOXKIUBHX OymiBeNb i criopyn. bymiBenbHUN CETMEHT
TTOBWHEH MaTH OinbIe iHdopMarllii mpo HasBHICTH Ma-
TepiaiB MiANPUEMCTBA, SKi 3a BapTICTIO € TEPCIIeK-
TUBHUMH B KOHTEKCTI 3aminu/anvmepnamueu. He-
0013HaHICTh 1 HETPEHIOBICTh MEPEIIKOKAIOTH PO3BUT-
koBi puHKy. s npukinany, B HimeuurnHi opieHTOBHO
35% mo3BOMIB Ha MPOEKTH JTBOTIOBEPXOBOTO OyHiBHH-
LTBa BU/IAIOTH HAa MPOEKTH OyNiBHUIITBA 3 ICPEBUHH.

Ceemenmu kaienmie — Oegenonepu/ apximexmo-
pu, SIKi TAKPECIIOBaTUMYTh TiepeBard OyIiBHHULITBA
JKUTIA 3 JCPEBUHHM HAJ[ TUIIOBUMHU JOCI OyIiBISIMU
3 yeenu/ bemony. Cepesl KIEHTIB — JiepKaBHI TCHACPH

. Soloviy, 0. Kiyko, V. Lavnyy, |. Buhanevych, 0. Pelyukh, M. Ilkiv, T. Chelepis, D. Savka, 0. Lutsenko. Developing a business model... 175
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3 YMOBaMH €KOJIOTIYHOCTI, 13 BUKOPUCTAHHIM YMOBHO
50% exonoriyHuX MarepianiB 3aMiCTb Oemony/yeanu.
3anpoBapKeHHST BUMOT PETYIbOBAHOTO MiHIMalbHO-
rO BIZICOTKA TaKMX MPOEKTIB 13 YChOTO OYIIBHUIITBA €
MEPEYMOBOIO POCTY IIi€T Tay3i.

Kmouosi pecypcu — ceprudikoBaHa 3a KpUTEPISIMH
JicoBoi ceprudikarlii mepeBrHA, sSKa TPOHUIIIA ITHKI
MEPEeBIPKH 1 MiATBEPIKYE, IO 3aKYIIBIS TaKoi CHPO-
BUHU YMOXIIUBIIFOE BiJHOBJICHHS CIIOKUTOI CHPOBH-
HU. /[0 1IbOTO TAKOX BIHOCSATHCS aBTOMATHU3AIlis 1 po-
0oTH3allisi, BUKOPUCTAHHS Ta MOJEPHI3aIlisl TEXHOJIO-
riil cTasoro BUpOOHUIITBA.

Cmpyxmypa eumpam — HacaMIepe]] BUTPaTH Ha BH-
poOHHIITBO, Ha BUpOOHMYMIA mporiec. [li3Hime — moc-
JJOKEHHsI, PO3BUTOK, IHBECTHIIi, ayaut, cepTHdika-
uisi, Oe3KiHeYHHH Tpolec BUPOOHUIITBA, BUKOPUCTAH-
HSl OCHOBHUX (DOH/IIB T 1HBECTHIIisl y HUX, IPHI0aHHS
HOBOTO 00JIaJHAHHS, TEXHOJIOTII, aBTOMAaTH3aIlisl.

Ilomoku 0oxo0ie — pomaXk CEePTHQPIKOBAHOI TIPO-
IyKIIii, MOTeHIIWHI J0Talii, mporpamMu po3BUTKY if-
MPUEMHHUITBA 13 BUKOPHCTAHHSAM JICPXKABHUX Ta 1HO-
3eMHuX ¢onai. IlixTpuMka cTBOpeHHs poOOYMX
MICIIb, SIK HACJIJOK — PICT CIUIATH MOJATKiB, CTBOPCH-
Hsl HOBHX ITPOJAYKTIB, 3a PaxXyHOK 4oro (hopMyrHThCs
yMOBH T (piHAHCYBaHHS TaKUX TPOTPaM.

JIOKAJIBHI CIIIVIBHOTH

- Kommnanis BriroueHa 10 oQiniitHoi cTtpaTerii
PETiOHATBHOTO PO3BUTKY

COUJIAJIBHA INIHHICTD

- CrtBOpeHHS po0OYMX MicIh
y MicueBiif rpomazi

MACHITAB

MPALIBHUKHA J
B3ACMO/IIi

- CriBpoOITHHK € KIIOYOBUM
«CTEHKTOJIIepOM»
oprasizarii

- 3aly4eHicTh y
JKATTS Ta MOl
rpoMajn

CYCIIIJIBHA KYJIBTYPA

- Baxmmsicte OynyBaHHSI
JIOBFOCTPOKOBHX BiZTHOCHH

ExoHOMIYHMIA 1Tap € MepIio CKIaJ0BOI0 YacTH-
HOIO CTaJIOl TPUIIAPOBOi Oi3HEC-MO/IeNi, IPOTe BiH HE
€ OCHOBHHUM IIPEMETOM aHali3y, TOMY HOro cremiaib-
HO CIIPOILEHO 1 HE BHCBITICHO AeTalbHO. Baxinso
aKLEHTYBAaTH yBary Ha TOMY, 110 (hJiHAaHCOBE 30POB’S
KOMIIaHIT € HEOOXIJHOI TMepPeayMOBOIO 11 iCHYBaH-
HS 1 MOXJIMBOCTI 3a0€311eUeHHs] IO3UTUBHOTO BILJIMBY
y cdepax corianbHOI Ta exonorigHoi cranocTi. [lomio-
HO JI0 €KOJIOT1YHOIrO HIapy KaHBH Oi3Hec-Mopeni, co-
miabHUH wap (puc. 8) KaHBU PO3LIMPIOE ITOYATKOBY
(exoHOMIYHY) Oi3HEC-MOJIENIb IUISIXOM JIOCIIPKEHHS
B3a€MO/IIi OpraHizariii i3 COLiyMOM 4Yepe3 MpHu3My 3a-
nikaBieHux cropin (Joyce, & Paquin, 2016).

BinmoBimHOo 10 Metomororii TpUIIApoBOi KaHBU
0i3HEeC-MO/IeI, TPEICTaBIICH] 1ajli COIlialIbHUI Ta eKo-
JIOTIYHUN TUIACTH Oi3HEC-MOjeli 3aCHOBaHI Ha MyoO-
JIYHUX JJAHUX PO KOMITaHII0 — 3BiTax, Ipec-perizax,
CTATTSX Ta IHIIUX 3arajJbHOJOCTYMHUX naHux (Joyce,
& Paquin, 2016). Jlaai mpo €KOJOTIYHHUMA IMap TpH-
I1apoBOi KaHBH Oi3HEC-MOIelli BHCBITJICHI Jl€TalbHi-
1Ie y Halii nonepeaHii myOmnikamii Ipo eKoJorYHUHA
ciij npoaykTy mianpuemctsa (Soloviy et al., 2024).

[MpomoHoBana crajna Oi3HEC-MOJIENb MiIPUEMCTBA
«MinByn» (puc. 9) iHTErpy€e Tpu BUMIpH OaueHHsI cTa-
JIOCTi PO3BUTKY.

YIPABJITHHS

- YmpapiiHHS BiANOBIAHO J0 CTaHAAPTIB Ta 3000B’A3aHb
[IO/I0 IPOHICHNUX CepTU(IKALIi Ta ayAUTIB

KIHIEBUI1 CIIOKABAY

- IligBuIIEHHS SAKOCTI KUATTSA
CIIO)KMBAYiB 32 paXyHOK IIPOAYKTY i3
BiTHOBJIIOBAJILHOTO JDKEpEsa

BILIMB HA
CouLIym

COLJIAJIBHI BJIAT A

BiamoBigHO 10 macmopry
rpOMaJH — MiIPHEMCTBO
cepell HaBaXKIIUBIIINX

- MinByn - onuH i3
OCHOBHHX IUTATHUKIB
MOJATKy y TpoMaJi

Puc. 8. Tpumaposa GizHec-Momenb kaHBa MiBy — COMiaTbHAN IIap

Fig. 8. Three-layer business model Millwood canvas — social layer

HMuckycisa (Discussion). [Iutanus cramocti pos-
[JISTAI0THCST HAYKOBIISIMU Y 0arathOX aKTyaJbHUX KOH-
tekcrax. Tak F. Boons, & F. Liideke-Freund (2013)
MOPYIIYIOTh NMHUTaHHS 3a0€3MeUeHHs] CTaJMX IHHOBA-
il Ha OCHOBI KOHIeMNii Oi3Hec-moxaeneit. [Ipams aB-
topiB (Wirtz et al., 2016) € Ba)xIMBOIO THM, IO B HIH
JIOCITI/DKYIOTh aKTyallbHI NMWTAaHHS 3HA4YeHHs Oi3Hec-
MoJieNiel y TITo0abHIM eKOHOMIIN B IiIoMy. Y TOCII-
mxenHi T.O. Yenenica, [.I1. Conosis (2022) ysary
30CEPE/KCHO HA €KOCUCTEMHUX TOCTyraX, Ik YUHHH-
Ky, AKHHA YMOMIJIUBIIIOE CTBOPEHHS JI0/IaHOI BapToC-
Ti Oi3HEeCc-Mojemi, 30KpeMa MOCITIHKECHO MEXaHi3MHU

(yHKIIOHYBaHHS Oi3HEC-MOAeNell MiANMPUEMCTB JIico-
BOI'0 FOCHOAAPCTBA 3 IHTETPALi€l0 MOCIYT EKOCUCTEM,
3aBISIKM YOMY CTBOPIOETHCSI MOXIIMBICTH BOAHOYAC
BUPILITYBaTy POOJIeMH, TIOB’sI3aHi 31 CTAHOM JTOBKIJUIS
Ta 100pO0yTOM MICIIEBHX I'POMAJ.

[Iabmon mist po3poOKM NHPKYILIPHUX Oi3HEC-
MOJIeJIeH € IIIHHUM KPOKOM yTIepel, OCKLIBKH BiH MPO-
MOHY€ PO3MIMPUTH TPaauLiiiHy KaHBY Oi3Hec-Mozmedni,
3aKIMKAIOYM 0 TOPU30HTAJIBHOI Ta MEepexXpecHoi iH-
Terpariii 0i3HeC-MOJIe/Iel YYaCHUKIB, a TAaKOX IMPOIIO-
HYIOYH IT’SITh MOJIYJNIB BigHOBIeHHs (Braun, Scholl-
hammer, & Rosenkranz, 2021). 3okpema, po3miin
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IUIST BiZOOpaskeHHST PEBEPCHOI JIOTICTHKH TIOB’s3aH1
3 OCHOBHOIO CXEMOIO 32 JIOMTOMOTOI0 Tpadiku 3 METOIO
aKIIEHTYBaHHS yBaru, M0 Oi3Hec-MoJieNli MOBHUHHI
OyTH CTBOpPCHI TAKMM YMHOM, 100 BOHHW MOIJIA B3a-
€MHO 1HTErpyBaTucs i JOTIOMOITH Oi3Hecy 3pO3yMiTH

TEePMETHYHICTh PECYPCHUX IUKIIIB. Y IMabJI0HI HeMae
CHEIaIbHOTO TOJIA, SIke O CTOCYBANOCs E€KOJIOTIYHHX
1 comianpHuX BUTpar i Burig. Kpim toro, iomy Opa-
Kye OaueHHs II0JI0 TOTO, K Oi3HeC-Mojeni cy0’eKTIB
MOXYTh OyTH IOB’s13aHi MK COOOI0.

lponoHoBaHa cTana 6i3Hec-mopenb nignpuemcraa «MinBya»

KniouoBi naptHepn KniouoBi Bupu pisnbHocTi LlinHicHa npono3uuia BigHOCMHM 3 KnienTamn CermeHTH KnienTiB
[llepeB006po6Ha -
[leenonepy, BurotoBnensa npoayKuis, " 06yn0Ba
6yziBenbHi Komnanii, BYITIELIeBO- AKa (puse npm%%:;ﬁ?; al [I0BrOTPUBANUX Tany3b
apxiTekTopu HeVITpaanIAX BiIHOB/NEHHI0 N N Bi,U,HO(VIH .
. g KOHCTPYKLi/iHMX  Giopi3HOMaHITTA AEDEan ) 6yﬂIBHM.L|TBa
martepianis nignpnemcrea TpaHcnapeHTHiCTb 3 eKONOriYHUM
SR A CMIpAMYBaHHAM
6yniBHULTBa . Moi o . .
YKpaiHCbKi / iHO3eMHi Onmumisaya plopurer (BynisenbHi Komnanii,
HayK0BO-A0CAiAHi T LT S YKpaiHcbKoro NPOEKTH 610po)
HCTUTYLiT 6e3 Bigxopis PUHKY
_ _ —
fany3esa cnipnpaa Kniouosi pecypcu MozutuBHi Kaxanu
y paMKa6x Knacrepy 30BHILLHi
BUPOGHULITBA . HaCioKu
NPOAYKTIB 3 EPEBUHM, » Agtomatuzauis / e (.’qcﬂ Peectp 3aMOBHMKIA
6yaiBeNbHOIO, Textonorii po6oTusaia ) ) NinpUEMCTB eHIEeDIB Ha
apxi MiANpUeMCTBa Ekonoriyxa B, TEHAEPIB H
PXITEKTYPHOTO KnacTepy CTanoro A nponyKa . )
S BUpOGHMUTBA B marpopma OyaiBHULTBO byaiBenb
cnignpayi PP i3 eKonoriyHIMm
3 NO3UTUBHUM
YKpaiHcbki opranizavi —_— (epTudikoBaHa S BM/UBOM Ha Hopmamu
Ta nianpuemcTa Tana 36epexeHHs
AK npiopuTeT JlepeBuHa 6iopizHomaHiTTa
—— T ———
(TpykTypa Butpar loToku poxopis
Butpatu Ha - JloTaujiTa
Butpary Ha Burpary Ha cepTudiKauiio, IHBecTuLi Mpogax Mporpamu CToyMeHTH
BUPOOHNYMIA AOCI/KEHHA Y OCHOBHI cepTudikoBaHoi PO3BUTKY J
npouec Ta PO3BUTOK ayauT Ta doHan i i MIABULLEHHA
CranpapTI3aLiio npozAyKuji niANpUeMHNLTBA MapXi

Puc. 9. IIpornoHoBaHa crajia 6i3HEC-MOACIb MiANIPUEMCTBA « MINBYI»

Fig. 9. Proposed sustainable business model of the Millwood enterprise

[ammi amanmrartii TpamuiiiHOTO TTA0NOHY Oi3HEC-
MOZEl NMPETEHAYIOTh Ha yBary J10 IUTaHb CTaJIOCTI
Ta LMKJIIYHOCTI, ajle BOHM 3a0e3MeuyroTh OOMEeXEeHUH
nporpec. Hanpuknaa, mopens Ecocanvas (Daou et al.,
2020) nporoHye€ JIMIIE YaCTKOBE BUPIIICHHS HUX K-
TaHb. MO)XHa BHOKPEMHUTH Taki cpepu B AisLTBHOC-
Ti Oi3HECY, SIK CcTpaTeridyHe TUTAaHYBaHHS, YIPaBIIiHHS
BUTpaTaMH, YHOPABIiHHS JIAHLIOTaMH IIOCTaBOK,
YIpaBJIiHHS SKICTIO, €KOJIOTIYHE YIIPaBIIiHHS, YIPaB-
JiHHSA TpoLEecaMH, JIOTICTHKAa Ta 3BOPOTHA JIOTICTHU-
Ka, YIPABJIHHS MMOCITyraMH, a TaKOX JOCIIDKSHHS Ta
pO3pOOKH, IO BHMarae 3’sICyBaHHS BHECKIB IHPKY-
JISIpHOT EKOHOMIKH Y KOxHY 3 X cdep (Barros et al.,
2021). OpHak mupKynsipHa O6i3HEC-MOJIENb BCE I 30-
cepe/KeHa Ha MOJCINIOBAaHHI Oi3Hecy OfHi€l opradi-
3amii 1 He MOXKe BioOpaxarty (iHaHCOBI, peCcypcHi Ta
iH(pOpMaIiiiHI MOTOKH BCEPEANHI CHCTEMH.

YKpaiHChKI HAYKOBIl, PO3BUBAIOYN HAsBHI HaIpa-
IIIOBaHHS, BBAKAIOTh, 110 TTOBOEHHA BiIOyI0Ba €KOHO-
MikH YKpaiHU Mae IPyHTYBaTHCSl caM€ Ha LUPKYISp-
Hux 0i3Hec-mozenax (Kyuep A, Kyuep JI, 2024). Liup-
KyJIsIpHa €KOHOMiKa MOXKE BifirpaBaTé BasKIHMBY POJIb

y CTaJIOMy yTpaBliHHI Oi3HECOM Ha BCIiX PIBHSAX Op-
ranizamii. J{ug 3MiHM €KOHOMIYHOI MoOjeni 3 JIiHiH-
HOI Ha LUPKY/SIPHY Ha PI3HUX PIBHAX y4Ye€HI MpPOIO-
HYIOTh Jiep>KaBi pO3pOOHUTH YIiTKy CTpaTeriro mepexo-
oy Ha IHUPKYJISpHI NpuUHOMNHN ekoHoMmiku ([opOanb,
Imim, 2021; Taiima, 2023). Ha croromni emeMeHTH
Takoi crparerii BiJoOpa)keHO B OKPEMHX HOPMATHB-
HHX JTOKYMEHTaX, 3raJlaHuX IMyOIiKaIlisx, OJHaK BOHU
e He CTayiu IUaTGOpMOI0 MPOLEeCy MPUHHSATTS BCiX
0i3Hec-pillleHb Ha 3acajiaX CTajJoro PO3BUTKY.
BucnoBku (Conclusionns). Amnaniz myOmikarmiit
y cdepi cranux Oi3Hec-Mozesel y HayKoBil JiTepary-
pi 3acBigUMB, 110, HE3BAKAIOYH Ha BiIIMIHHOCTI, yBary
B HUX C(POKYCOBAHO Ha TBOPEHHI I[IHHOCTI JUIS IIUP-
IIOr0 KoJia 3aliKaBIEHUX CTOPIH IUIAXOM iHTerpa-
il comiaabHOl, €KONOriuHOol Ta Oi3HEeC-IisUILHOCTEH.
3acTocyBaHHs TaKoro IMiAXOMy armpoOOBaHO Ha TPH-
KJIa/Ii PO3TaIIOBAaHOTO Yy perioHi Ykpaincekux Kapmar
manpueMcTBa « MITIIByI», SIKE€ PETPE3CHTYE IEPEBO-
00pOOHI MiAMPUEMCTBA, IO BUKOPHCTOBYIOTH MicIie-
BY CepTH(IKOBaHy CUPOBUHY AJIsl BUPOOHHUITBA Ta Oe-
PYTh 10 yBaru y cBOil AISUTBHOCTI iHTEpEeCH MiCIEBHX
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rpomajn. IHTepB’IOBaHHA YMPABIIHCHKOTO TEPCOHA-
Ty TIAMPUEMCTBA JaJI0 MOXJIMBICTH BUSBUTH OaueH-
HS KJIIOYOBUX PECYpPCiB BUIIB MisIIHOCTI, TApTHEPIB,
IIHHICHOT TIPOTIO3UIlii, CETMEHTIB KJIIEHTIB Ta BigHO-
CHH 3 HUMH 3 TIOTVISAY TOCATHEHHS CTaJoCTi Oi3HECy.

Cranuii  pO3BHTOK YKpaiHCHKHX MiAMPHEMCTB
1 TMIIBUIICHHS I1XHBOI MIXXHApOAHOI KOHKYPEHTO-
CIIPOMOYKHOCTI BUMAratoTh BITPOBAJKEHHS IIUPKYIISP-
HUX Oi3HEC-MOJIeNeH, BUXOISIIHN 3 TOTO, IO ITUPKYISIP-
Ha MOJIeJTb BaYKJIMBA HE TUTHKH JUISI OXOPOHH JIOBKLIIJIS,
ane W s eKOHOMIYHOT €(eKTHBHOCTI TiANPHEMCTB.
Hogi mozeni 6i3Hecy, opieHTOBaHiI Ha CTaJICTh, 1alOTh
3MOTY BHUHTH 32 PaMKH JIOTiKM BHU3HAY€HHS BapTOCTI,
30cepepKeHol uie Ha (HiHAHCOBUX OMEpPAIisaX, M-
XOM BHU3HAUEHHS EKOJOTIYHUX Ta COIIaTbHUX BUTOI
i BuTpar. Kpim Toro, TpupiBHeBa Oi3HEC-MOJENb CIO-
HyKae 0i3HeC 10 TOro, 00 3aMUCIUTHCS Hall TMUTaH-
HSMH TIOCTa4aHHS, BUPOOHHIITBA, BUKOPUCTAHHS Ta
3aBEPIICHHS KUTTEBOTO UKITY MPOIYKIIi].

Acknowledgement. CrtarTs BHKOHaHa y paMmKax
npoekty, mo ¢inancyerbes €C — mpoekT «CircHive»
(Project 101082081 — CircHive) «Po3pobka ma
ninomyeanus ciidie Oiopiznomanimms ma 0OAIKY npu-
POOHO20 Kanimany uepe3 “Syauk’ eany3eeux yenmpie
0151 cmano2o nepexody 00 YUPKYIAPHOT Oi0eKOHOMIKU
€Cp, 1m0 BUKOHYETHCS y paMKax MiKHapOIHOI Ipor-
pamu «lopusont €spoma» (Horizon Europe. Topic
HORIZON-CL6-2022-BIODIV-01-04 (IA). Natural
capital accounting: Measuring the biodiversity foot-
print of products & organisation).

Cnucok jgiteparypu (References)

laiiga, C.B. (2023). Bu3naueHHs MOKa3HUKA MUPKY-
JSIPHOCTI B JIICOBOMY CEKTOPI 32 MPUHIUIIAMU IHP-
KYJIIPHOT €KOHOMIKH. Jlicoge 2ocn-60, nicosa, nane-
posa ma 0epesood. npom-cmo, 49, 99-114. [Gayda, S.
(2023). Determination of the circularity indicator in the
forest sector according to the principles of the circu-
lar economy. Forestry, Forest, Paper and Woodworking
Industry, 49, 99-114. https://doi.org/10.36930/42234908]
(in Ukrainian)

Top6ans, H., Ilmim, I. (2021). Hupkynsapui 6i3Hec-
MOJICJII JIJISl CTAJOr0 PO3BUTKY YKPAaiHCHKHX ITiJl-
npueMcTB. Bichuxk Hayionanenoeo yuigepcumemy
«/lveiecora nonimexuikay. Cepin «IIpobremu exo-
Homiku ma ynpaeninuay, 5(1), 15-29. [Horbal, N.,
& Plish, 1. (2021). Circular business models for sustain-
able development of Ukrainian enterprises. Bulletin of
Lviv Polytechnic National University series: “Econo-
mics and Management Issues” 5(1), 15-29. https://doi.
org/10.23939/semi2021.01.015] (in Ukrainian)

Kyuep, A., Kyuep, JI. (2024). bisnec-mozeni ans cra-
JIOTO PO3BUTKY: TI00ANTBHI TEHACHIIT IMyOTiKaIiiHol
AKTUBHOCTI. Bisznec-mooeni 0isi cmanoeo po3eumky:
BUKIUKU MA yughposa mpaucghopmayis: Te3u NOTOBI-
neit MikHapoJ1. HayK.-nipakT. KoHd., M. Xapkis, 15-16
mororo 2024 p. Xapkis: XHY im. B.H. Kapasina,

47-49. [Kucher, A., & Kucher, L. (2024). Business models
for sustainable development: global tendencies of publish-
ing activity. In Business models for sustainable develop-
ment: challenges and digital transformation: Proceedings
of International Science and Practical Conference, 47-49.
Kharkiv, February 15-16. Kharkiv: V.N. Karazin National
University. Retrieved from: https://www.researchgate.net/
publication/381434711 Biznes-modeli dla_stalogo ro-
zvitku_globalni_tendencii_publikacijnoi_aktivnosti] (in
Ukrainian)

[Temrox, O., Comnosii, 1., Kiiiko, O., InekiB, M., Ye-
nemic, T., JlaBumii, B. (2023). Cnix OiopizHoMa-
HITTS TPOJYKTY: TEOpisi 1 METOMOJOTisl pO3paxyH-
Ky. Hayxosi npayi Jlicienuyoi axkademii nayx Yxpa-
inu, 25, 156-166. [Pelyukh, O., Soloviy, 1., Kiyko, O.,
Ilkiv, M., Chelepis, T., & Lavnyy, V. (2023). Product
biodiversity footprint: theory and estimation methodo-
logy. Proceedings of the Forestry Academy of Sciences
of Ukraine, 25, 156-166. https://doi.org/https://doi.
org/10.15421/412313] (in Ukrainian)

[Ipo mimi crajoro po3BUTKY YKpaiHU Ha Iepiox a0
2030 poxky. Yka3 IIpesunenta Ykpainu Bix 30 Bepec-
s 2019 p. [About the sustainable development goals of
Ukraine for the period until 2030. Decree of the President
of Ukraine dated September 30, 2019. Retrieved from
https://zakon.rada.gov.ua/laws/show/722/2019#Text] (in
Ukrainian)

Yenemnic, T.O., Comnosiit, I.11. (2022). biznec-moneni
BEJICHHS JIICOBOT'O TOCIIOIaPCTBAa HA OCHOBI HaJIaHHSI
ITOCTYT €KOCHUCTEM: aHalli3 IHHOBAIlIMHUX ITiTXOMiB.
Hayxosuii sicnux HJITY Ykpainu, 32(3), 43-48.
[Chelepis, T.O., & Soloviy, I.P. (2022). Forest manage-
ment business models based on sustainable provision of
ecosystem services: a review of innovative approaches.
Scientific Bulletin of Ukrainian National Forestry Univer-
sity, 32(3), 43-48. https://doi.org/10.36930/40320307] (in
Ukrainian)

Abdelkafi, N., & Tauscher, K. (2016). Business Mo-
dels for Sustainability From a System Dynamics
Perspective. Organization & Environment, 29(1),
74-96. https://doi.org/10.1177/1086026615592930

Barros, M. V., Salvador, R., do Prado, G.F., de Fran-
cisco, A.C., & Piekarski, C.M. (2021). Circu-
lar economy as a driver to sustainable businesses,
Cleaner Environmental Systems, 2, 100006. https://
doi.org/10.1016/j.cesys.2020.100006

Birkin, F., Cashman, A., Koh, S.C.L., & Liu, Z.
(2009), New sustainable business models in China.
Business Strategy and the Environment, 18, 64-
77. https://doi.org/10.1002/bse.568

Bocken, N.M.P., Short, S.W., Rana, P., & Evans, S.
(2014). A literature and practice review to deve-
lop sustainable business model archetypes. Jour-
nal of Cleaner Production, 65, 42-56. https://doi.
org/10.1016/j.jclepro.2013.11.039

Bocken, N.M.P., Short, S.W., Rana, P., & Evans, S.
(2013). A value mapping tool for sustainable busi-
ness modelling. Corporate governance, 13(5), 482-
497. https://doi.org/10.1080/21681015.2014.1000399

178

.M. Conogiii, 0. A. Kiitko, B. B. laBHuiA, I. I. byxanesuu, 0. P. Mentox, M. M. Inbkis, T. 0. Yenenic, . b. Cagka, A. 0. Jlynexko. QopmyBaHHA...



Proceedings of the Forestry Academy of Sciences of Ukraine, 2024, vol. 27

Boons, F., & Liideke-Freund, F. (2013). Business
Models for Sustainable Innovation: State of the
Art and Steps towards a Research Agenda. Jour-
nal of Cleaner Production, 45, 9-19. https://doi.
org/10.1016/j.jclepro.2012.07.007

Braun, A.T., Schollhammer, O., & Rosenkranz, B.
(2021). Adaptation of the business model canvas
template to develop business models for the circular
economy, /4th CIRP Conference on Intelligent Com-
putation in Manufacturing Engineering, 15-17 July
2020, Elsevier, 698-702. https://doi.org/10.1016/j.
procir.2021.03.093

Daou, A., Mallat, C., Chammas, G., Cenrantola, N.,
Kayed, S., & Saliba, N.A. (2020). The Ecocanvas
as a business model canvas for a circular economy.
Journal of Cleaner Production, 258(2), 120938.
https://doi.org/10.1016/].jclepro.2020.120938

Dentchev, N., Baumgartner, R., Dieleman, H.,
Johannsdottir, L., Jonker, J., Nyberg, T., ... van
Hoof, B. (2016). Embracing the variety of sustain-
able business models: Social Entrepreneurship, Cor-
porate Intrapreneurship, Creativity, Innovation, and
other approaches to sustainability challenges. Jour-
nal of Cleaner Production, 113(1), 1-4. https://doi.
org/10.1016/j.jclepro.2015.10.130

Evans, S., Gregory, M., Ryan, C., Bergendahl, M. N.,
& Tan, A. (2009). Towards a sustainable indus-
trial system: With recommendations for education,
research, industry and policy. University of Cam-
bridge, Institute for Manufacturing. Retrieved from
http://www.ifm.eng.cam.ac.uk/sis/industrial sustain-
ability report.pdf

Evans, S., Vladimirova, D., Holgado, M., Van Fos-
sen, K., Yang, M., Silva, E.A., & Barlow, C.Y. (2017).
Business Model Innovation for Sustainability: To-
wards a Unified Perspective for Creation of Sus-
tainable Business Models. Business Strategy and the
Environment, 26, 597-608. https://doi.org/10.1002/
bse.1939

Garetti, M., & Taisch, M. (2011). Sustainable manu-
facturing: trends and research challenges. Produc-
tion Planning & Control, 23(2-3), 83-104. https://
doi.org/10.1080/09537287.2011.591619

Geissdoerfer, M., Vladimirova, D., Evans, S. (2018).
Sustainable business model innovation: A review,
Journal of Cleaner Production, 198, 401-416,
https://doi.org/10.1016/j.jclepro.2018.06.240

Joyce, A., & Paquin, R. (2016). The triple layered
business model canvas: A tool to design more sus-
tainable business models. Journal of Cleaner Pro-
duction, 135, 1474-1486. https://doi.org/10.1016/j.
jelepro.2016.06.067

Osterwalder, A., & Pigneur, Y. (2010). Business Model
Generation: a Handbook for Visionaries, Game
Changers, and Challengers, John Wiley & Sons,
Hoboken, New Jersey.

Philip, L.D., Emir, F., & Alola, A.A. (2022). The
asymmetric nexus of entrepreneurship and environ-
mental quality in a developing economy. Interna-
tional Journal of Environmental Science and Tech-

nology, 19, 7625-7636. https://link.springer.com/
article/10.1007/s13762-021-03670-y

Schaltegger, S., Liideke-Freund, F., & Hansen, E.G.
(2012). Business cases for sustainability: the role
of business model innovation for corporate sus-
tainability. International journal of innovation and
sustainable development, 6(2), 95-119. https://doi.
org/10.1504/1JISD.2012.046944

Soloviy, L., Kiyko, O., Ilkiv, M., Chelepis, T., Pe-
lyukh, O., & Lavnyy, V. (2024). Assessment of the
Furniture Board Ecological Footprint: Case Study
of a Woodworking Enterprise in the Carpathian Re-
gion of Ukraine. Bulletin of the Transilvania Uni-
versity of Brasov. Series 1. Forestry. Wood Industry,
Agricultural Food Engineering, 17(66), 1, 103-122.
https://doi.org/10.31926/but.fwiafe.2024.17.66.1.6

Stubbs, W., & Cocklin, C. (2008). Conceptualiz-
ing a “Sustainability Business Model”. Organiza-
tion & Environment, 21(2), 103127. https://doi.
org/10.1177/1086026608318042

Upward, A., & Jones, P. (2016). An Ontology for
Strongly Sustainable Business Models: Defining an
Enterprise Framework Compatible With Natural and
Social Science. Organization & Environment, 29(1),
97-123. https://doi.org/10.1177/1086026615592933

WBCSD (2024). Vision 2050: Time to transform.
Retrieved from https://www.wbcsd.org/vision-2050/

Wirtz, B., Pistoia, A., Ullrich, S., & Géttel, V. (2016).
Business Models: Origin, Development and Future
Research Perspectives. Long Range Planning, 49(1),
36-54. https://doi.org/10.1016/j.1rp.2015.04.001

World Economic Forum. (2024). The global risks re-
port 2024. Retrieved from https://www.weforum.
org/publications/global-risks-report-2024/

Developing a business model focused
on the planning sustainability of forest
sector enterprises

. Soloviy’, O. Kiyko?, V. Lavnyy?, |. Buhanevych?,
O. Pelyukh?, M. lIkivs, T. Chelepis’, D. Savka?,
O. Lutsenko’®

The aim of the study is to analyze and develop
prototypes of a sustainable business model for Ukrai-
nian forest enterprises using a specific wood process-
ing enterprise as an example. The number of publica-
tions on sustainable business models in international
journals is increasing, which reflects the growing
importance of this area of research. The article ana-
lyzes the main countries, journals, leading authors and
main disciplinary areas in which articles on sustain-
able business models are published. An analysis of the
definitions of the term “sustainable business model”
in the academic literature shows that, despite different
interpretations, the emphasis is on creating value for
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a wider range of stakeholders by integrating social,
environmental and economic activities. The case study
company Millwood is located in the Carpathian region
of Ukraine and is a representative of wood process-
ing companies using local raw materials for produc-
tion. Interviews with the company representatives
allowed us to identify the vision of key resources and
activities, key partners, value proposition, customer
segments and relationships with them. The economic
layer is the first component of a sustainable three-pil-
lar business model, but it is not the main focus of the
analysis, so it is deliberately simplified and not dis-
cussed in detail. However, it is important to emphasize
that the financial health of a company is a prerequisite
for its existence and ability to make a positive impact
in the areas of social and environmental sustainability.
Similar to the environmental layer of the business
model framework, the social layer of the framework
extends the initial (economic) business model by
examining the organization’s interaction with society
through the lens of stakeholders.

Following the methodology of the three-layer busi-
ness model framework, the social and environmental
layers of the three-layer business model framework
presented below are based on public data about the
company, such as company reports, press releases,
articles, and other publicly available data. Data on the
environmental layer of the three-layer business model
canvas is covered in more detail in the data on the
environmental footprint of the company’s products
(Soloviy et al., 2024). The proposed sustainable busi-
ness model of Millwood integrates the ideas of three
dimensions based on the vision of sustainability. In
general, it is concluded that in order to change the
economic model from linear to circular, it is necessary
to develop a strategy for the transition to circular eco-
nomy principles, since its elements are only reflected
in certain regulatory documents and publications, but
have not become a platform for making business deci-
sions based on sustainable development.

Key words: business processes; sustainable pro-
duction; responsible consumption; circular economy;
value proposition.
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1Ti0 uac npoeedenmsi ekCnepumMeHmanibHux O00CiOdCceHb nepepodnsiiu nuiomamepianu 3aemoswxu 31 mm, 3a6-
wupwiky 175 mm i 3a60062icku 2150 mm 3 maxum posnodinom 3a copmamu: Q-FA — 3,10%, Q-Fla — 7,88%, Q-F1b —
6,86%, Q-F2 — 13,83%, O-F3 — 68,33% 6i0 ixnvboeo 3aeaibnoco 06’ emy.

Bcemanosneno noonepayiini eumpamu 0y6osux cyxux obpiznux nuromamepianie na 1 m° xneenux wumis pos-
mipamu 20%600x1200 mm; 20x700%1400 mm; 20x900x1600 mm ma 20x500%2000 mm 3 yitbHUX 3a20MOBOK
i 20x800x1800 mm ma 20x750% 1800 mm — 3i 3pougeHux 3a20mo8ox. 3a 00CAIOHCYBAHUX YMOB, BUXIO KILEEHUX WUMIE
810 00 ’emy cyxux obpisHux nuromamepianie cmanosums 33,65%, 3 nux 9,84% xneenux wumie — 3 yinonux i 23,81% —
30 3poweHux 3a20moeok. Bumpama 0yooeux cyxux 0Opi3HUX nuloMamepianié HA SUSOMOGNEeHHs KIeCHUX WUmie
3 YILIbHUX | 3DOUEHUX 3A20MOBOK 3a DOCHIONCYEAHUX YMO8 cmanogumb 2,970 v /m’.

Knwuosi cnosa: 0yo, noonepayiiini gumpamu,; mexHonr02iYHUl npoyec, KIeEHUll Wum 3i 3pOujeHux 3a20moeokK;
KJIeEHULL Wum 3 YIIbHUX 3a20MOBOK, 3A20MOBKA, POIMID, COPM.

Beryn (Introduction). bamanc nepeBunn y Oyib-
SIKOMY BHPOOHHIITBI BimoOpakae€ pO3MOIIT CHPOBH-
HU 3a BHJIaMU TPOAYKIIii, BiIXOIIB i BTpar JIepeBH-
HU, SK 3arajoM, Tak 1 Ha KO)KHOMY eTari TEeXHOJIO-
rigHoro mporecy. Lle BaxIMBO 3 MOy palioHab-
HOTO BHUKOPHUCTaHHS SIK JICPEBUHHOI CHPOBHHHM, TaK
1 BIIXOMiB AepeBUHH. AHAII3 pe3yJIbTaTiB TOCTiIKEH-
HS TIO0 BUTPAT IEPEBUHU 3a peajizaiii pi3HUX Bapi-
AHTIB TEXHOJOTIYHUX MPOIIECIB JacTh 3MOTY ITiIIPH-
€MCTBaM 3aCTOCOBYBaTH PECYPCOOIIAINUBI TEXHOIOT1T
BUTOTOBJICHHS KJICEHUX IIIHTIB.

ITocimigoBHICTE TEXHOJIOTIYHUX €TamiB IIij] Yyac BHU-
TOTOBJICHHSI KIICEHMX IIUTIB 3aJICKHUTh, 3ACO1IBIIOTO,
BiJI BXiIHOI IEePEBUHHOI CUPOBUHHU Ta HASIBHOTO TEX-
HOJIOTIYHOTO O0O0JaJHaHHSA. 3aroTOBKH JUIS KIIGEHHX
IIUTIB BUMIMIIIOIOTE 3 00Pi3HUX a00 HeOOPI3HUX IMHJIIO-
MarepiajiiB, CyXHX YW CHPHX, 1 TOAl MPOLEC CyIIiHHS
JICPEBUHU BiJIOyBa€ThCsA a00 B mujomarepiajiax, abo
B 3arOTOBKaX.

BrumiB pi3Hux ¢akTopiB Ha BHXiJ 3arOTOBOK IIif
4ac PO3KPOI0 TMHIIOMAaTepialiB € TPEAMETOM JIOCIHi-
JOKeHb 0araTh0X HAyKOBIIIB. 32 YMOBH PO3IUIIOBAHHS
CHUpUX HEOOPI3HUX MyOOBMX MHIIOMATepianiB OTpUMa-
HO yCEepeTHEHUH BUXiJ CHPHUX 3ar0TOBOK JUISI KIICEHUX
muTiB — 66,97% (MaeBcbkwii Ta iH., 2019b).

Y pob6otri H.B. Mapuenko, C.M. Ma3sypuyka,
I1. A. Huxutroka (2016) AOCHIIKEHO SIKICHUN BHXiJ
MUISTHAX 3aTOTOBOK 3 TyOOBHX HEOOPI3HUX IMHIIOMATe-
piaiiB, COPTOBaHUX 3a CTaHAAPTaMH, SIKI Ha e yac
BKE HE YMHHI y Hamiil kpaini. ¥ cepeHbOMY BHXij
NyOOBHX MIJISTHUX 3arOTOBOK CTaHOBHB OJIH3BKO 69%.

Jianma3zoH 00’ €MHOTO BUXOAY AyOOBHUX NMUJISTHUX 3a-
FOTOBOK 3HAXOAUTLCS B MexXax Big 56,67 1o 83,62%
(KoBane, Masypuyk, 2013). Ilinx wac npoBeaeHHs
CKCIIEPUMEHTAIBHUX JIOCIIJDKEHb 3 PO3IMIIIOBAHHS
MUJIOMaTepialliB Ha 3aroTOBKM BHKOPHUCTAHO MAcIop-
TH3aIio yO0OBHX HEOOpI3HMX NHIIOMaTepiamiB 3a
PO3MIPHO-IKICHIMH XapaKTePUCTHKAMH, BCTAHOBIIC-
HUX 32 CTaHJapTaMH, SKi Ha Ieil 4ac BKe HE € YHH-
HUMU y HaIlliil KpaiHi. ABTOpU CTBEPIXKYIOTh, 1110 BeE-
JUYUHA PpO30DKHOCTI Jiama3oHy 00’€MHOTO BHUXO-
Ny THISHUX 3arOTOBOK B OCHOBHOMY 3aJICKHTh BiJl
PO3MIpPHO-IKICHUX XapaKTePUCTHUK PO3MILTIOBAHUX
TIOMaTepiaiB.

Boiue Ha 00’eMHMIT BUXI1J 3arOTOBOK 3 ITHJIOMA-
TepiaiiB TaKOXK MarTh PO3MIpPH 3aroTOBOK 32 JOBXKH-

Hoto (Mitchell, Wiedenbeck, & Ammerman, 2005).
OKpiM 3aroToBOK (PiKCOBAaHWX TOBKHH, TOIIJIEHO BU-
MTUTIOBATH 3aTOTOBKU Pi3HOJOBXHHHI, SIKi 3rOIOM BH-
KOPHUCTAIOTh IS 3POLIYBaHHS 3a JIOBKHWHOK 1 B TIO-
JTAJTBIIIOMY — Ha BUTOTOBJICHHS KJICEHUX IIUTIB 31 3pO-
HICHUX 3arOTOBOK.

Ha miampumemMcTBax peanizyloTh pi3HI TEXHOJO-
TigHI Tporieck BUTOTOBIEHHS KieeHmx mmtiB (Dilik,
Erdinler, & Kurtoglu, 2012). Bubip Bapianty TexHO-
JIOTIYHOTO TPOIECY Ha JMIF0YMX ITiIPUEMCTBAX 3a-
JISKUTH, HacaMIIepell, BiJl HASIBHOTO TEXHOJOTIYHOTO
oOJIaIHAHHSL;, TMiJ] Yac MPOEKTYBaHHS HOBUX IiJIpPH-
eMCTB — (DiHAHCOBUX MOXKIIMBOCTEH iHBecTOpiB. Jloc-
JHKEHHST TTOOTIepaIlifHuX BUTPAT CHPOBUHH Y BHTO-
TOBIIEHHI BHPOOIB 3 JIEPEBHHH, 30KpeMa W KIIEEHUX
LINTIB, € MIEPEAYMOBOIO AJIsI PO3POOJICHHS palioHasb-
HUX TEXHOJIOT1YHUX IMPOIIECIB IXHBOIO BUTOTOBJICHHS
(Maegchkuii Ta iH., 2019a; Maercbkuii Ta iH., 2021).

Ha 1ieit gwac mianmpuemcTBa YKpaiHu BUTOTOBIISIOTH
KJICEH] TITUTH SIK TSI peajtizamii Ha BHYTPINTHEOMY Ta
30BHIIIHBOMY PHHKAX, TaK i Ui BUPOOHUIITBA 3 HHUX
BiacHol mpoxaykuii. JloOpi XapakTEepUCTHUKH KIlee-
HUX IIUTIB, 30KpeMa (OPMOCTIHKICTb, EKOJOTTUHICTD
Ta €CTeTHYHICTh, OOIPYHTOBYIOTH MOTpeOy B HHX SIK
KOHCTPYKLIHHOTO Marepiaiy Ajsi BUPOOIB 13 JIepeBH-
uu (Dilik et al., 2012; Kpusuk, MaeBcbkuit, JKmypxko,
2012; MaeBcwkuii, YnoBunbka, 2014; [Tonioka, 2018).

TexHONOTIYHMIA TPOIIEC BUTOTOBICHHS KIICEHHUX
IIUTIB MOTPEOY€ JASTATBLHOTO JOCITIKSHHS HOTO OKpe-
MHUX TEXHOJIOITYHKX €TaIliB (orepariiii), 30kpemMa eTary
PO3KpOI0 TMHIJIOMATepialliB Ha 3aroTOBKH, SK Haii-
OLTBII CKIIQAHOTO TIPOIECY 3 TOTIIATY BapiaOebHOC-
Ti BxigHmMx 1 BuxigHux (akropi (Charles, Gatchell,
& Thomas, 1997; Mitchell et al., 2005; MaeBCbKUM,
Marwmmus, Muckkis, 2010; Mapuenko Tta iH., 2016;
Malkogoglu, & Cakmak, 2017; Mopo3 Ta iH., 2020).
Jlo ocHOBHEX BXigHUX (DaKTOPiB 3ME01TBIIIOTO BiTHO-
CATH OCOOJTMBOCTI JEPEBUHHU TIEBHOI MTOPOIH, BUI 00-
poOIieHHsT MHUIOMarepialiB Ta IXHIO PO3MipHO-SIKICHY
XapaKTePUCTHKY, a JI0 BUXITHUX — BUJ PO3MIITIOBAHHS
Ta PO3MIPHO-SKICHY XapaKTePUCTHUKY 3arOTOBOK.

BakjMBUM acriekToM € TaKOXK JOCIIJKCHHS T10-
OTepalifHNX BUTPAT JEPEBUHU HA IHIIUX TEXHOJO-
TIYHHUX eTalrax BUTOTOBIICHHS KICEHUX ITUTIB, OCKTb-
KM BCTAHOBJICHHS BUXOIy 3arOTOBOK, BUIY 1 KiJTb-
KOCTI BIJIXO/IB MarOTh BaromMe 3HA4YCHHS 3 IOIVISTY
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KOMIUIEKCHOTO BHKOPHUCTaHHS JepeBUHN (MaeBChKUi
Ta iH., 2019a; Dilik et al., 2012).

Mema pobomu — BU3HAYUTH MOOTIEPALiiHI HOPMHU
BUTpPATH JCPEBUHM Ha €Talax TEXHOJOTIYHOTO Mpo-
LEeCYy BUTOTOBJICHHS KJICEHHX LIMTIB 3 TyOOBUX CyXHX
00pi3HMX MUIIOMaTepiais.

s nOCSArHEHHs MOCTaBIEHOI METH BH3HAUYEHO
TaKi OCHOBHI 3a80anHs 00CNIONCEHHS:

— 3/ifiCHEeHHS aHaJli3y iICHY0UOi TeXHOIOTIi Ta 00-
JaJHaHHS Ul BUTOTOBJICHHS KJIGEHMX IIMTIB y BHU-
pOOHHYMX YMOBaX;

— TPOBENEHHS EKCIEPUMEHTAIBHUX JOCIIIKEHb
3 BUTpATH JICPEBUHU Ha YCiX eTamax TEeXHOJIOTIYHOTO
IpoLeCy BUTOTOBJICHHS KJICEHUX LIUTIB;

— BHM3HAYCHHs OajaHCy NOEPEBMHHU IIiJ] Yac BHU-
TOTOBJICHHS KJICEHMX IIUTIB 3 AYOOBUX CyXHX O00-
pi3HUX THJIOMarepianiB, HA OCHOBI YOTO BCTaHOBUTH
BUTPATH JICPEBUHU HA KOXXHOMY €Talll TeXHOJIOTIYHOTO
nporiecy.

006’ektu i metoau npociaimxkens (Objekts and
methods). O6’exm docnioxcentss — IPOIEC BUTOTOB-
JICHHSl KJICEHUX WLIMTIB 3 JIyOOBUX CyXUX OOpPI3HHX
nwiomarepiaiiB. [lpeomem Oocniodcenns — BUTpa-
TH yOOBUX CYXHMX OOpI3HUX MHJIOMAaTrepiaiiB Ha era-
nax TEXHOJOTTYHOTO MPOIleCy BUTOTOBJICHHS KIICEHUX
IIIUTIB.

ExcriepuMeHTanbHi  JOCHIIKEHHS  MPOBOIMIIH
y BUPOOHMYMX yMOBax. Jlochi/KeHO TeXHOJoriy-
HUUM TIPOIEC BHUIOTOBJICHHS KJIGEHUX INUTIB 3 Jy0O-
BUX CyXHMX OOpi3HHX mmiomarepianiB. Kieeni mutu
BUTOTOBJISTA 3 IUTBHUX 1 3pOIIEHUX 3aroToBoK. Ilirm
yac BHUKOHAHHA EKCIEPHUMEHTAJIBHUX JOCIHIDKEHb
3MIACHEHO aHaji3 yCiX eTariB TeXHOJOTIYHOTO TpO-
LIECY BUTOTOBJICHHS KJICEHHMX IIUTIB 3 LUIBHHUX 1 3pO-
HICHUX 3arOTOBOK, a TAaKOX IMPOBEICHO BCTAHOBIICH-
HSl PO3MIPIB 1 KUIBKOCTI 3arOTOBOK [UIsi BU3HAUCHHS
BUTPATH CUPOBHHHU Ha KOXXHOMY 3 €TalliB.

Ha mepmomy etami ekcriepuMEHTaNbHUAX JIOCIi-
JOKeHb 3MIMCHEHO TMaclopTH3allilo (BCTaHOBIICHHS
PO3MIpiB BiliOpaHWX JOMIOK 3a IIUPUHOIO, TOBIIH-
HOIO 1 JIOBKHUHOI0, & TAKOK BUMIPIOBaHHSI Ta O0JIIK Ba
(o3HaK) gepeBHHU 1 JedeKTiB 00poOieHHs 3 (ikca-
€0 Pe3yabTaTiB y KypHaum croctepeskens) 100 mT.
IyOOBHX CyXHMX OOpi3HMX MUIIOMAaTepialliB i BCTAHOB-
neHo ixHii copt 3rigHo 3 EN 975-1:2009. Bumipro-
BaHHS PO3MIipiB JOMIOK (TOBLIMHH, IIUPUHHU 1 JTOBKH-
HH) nposoawiy 3rigHo 3 JICTY EN 1309-1-2001. Po3z-
Mipy BaJ (03HAK) JIepeBUHH Ta Ae(eKTiB 00poOIeHHS
Bm3Havay 3rimHo 3 EN 1309-3:2018. Po3mipu 3aro-
TOBOK Ha eTanax TEeXHOJIOTIYHOIO MIPOLEeCy BU3HAYAIIH
srigao 3 JJCTY EN 1309-1-2001.

VY mocnipKyBaHOMY TEXHOJIOTIYHOMY NPOLECi BU-
TOTOBJICHHS KJICEHUX LIMTIB 3 CyXUX OOPI3HHMX MHJIO-
MarepiaiiB 3aCTOCOBAHO CydacHE JIepeBOOOpOOHE 00-
JaJIHaHHS TIPOBIIHUX BUPOOHMKIB, 30Kpema: Weinig
Vertrieb und Service GmbH & Co. KG (Himeuunna),
Conception R.P. Inc. (Kanana), Viet Italia S.r.l. (Ita-
mist), Omga (Iamis).

[TocioBHICTE €TamiB JOCIIPKYBAHOTO TEXHOJIO-
TiYHOTO Mporecy repeadadac: MO3J0BKHE PO3IHIIO-

BaHHS MIJIOMATepialiB Ha IUSTHKA TEPEBUHH; CTPY-
TaHHS MOBEPXHI IUISHOK JEPEeBHHU AJIsl KPAIIOro BU-
SIBJICHHSI HEJIOITyCTUMHX Y KJICE€HHX IUTax BaJl Aepe-
BUHM; TOIEPEYHE PO3NUIIOBAHHS [UISHOK JEepEBH-
HU Ha YOPHOBI 3arOTOBKH; COPTYBaHHS 3aroTOBOK 3a
JOBXKHUHOIO Ha (IKCOBaHI PO3MIpH, SIKi BUKOPHUCTO-
BYBAaTUMYTHCS ITUIBHUMH, 1 PI3HOMOBKWHHI, SIKi 3pO-
[IyBaTUMYTh 32 JOBXKHHOIO. 3arOoTOBKH (DIKCOBAaHUX
JOBXHH TPOXOISITh YHCTOBE YOTHPHUOIUHE CTpyraH-
Hsl, TICIIS 9OTO TPOBOATH IMiJI0Ip 3arOTOBOK B IIUTH,
HAHECEHHS KJICI0 Ha KpaiKh 1 CKIICIOBAHHS ILUTIB.
Pi3HOIOBXKHMHHI 3arOTOBKH MPOXO/ATh 3POIIYyBaHHS 3a
JOBXHHOIO ((hpe3epyBaHHS IINITIB, HAHECEHHS KIIEIO,
CKJICTOBaHHSI), TEXHOJOTIYHY BHUTPHUMKY, YHCTOBE HO-
TUpHUOIYHE CcTpyraHHs (kamiOpyBaHHs), miaOip 3aro-
TOBOK B LIUTH, HAHECCHHS KJICIO Ha KPalKH 1 CKIICIO-
BaHHS mUTIB. [licisl TEXHOJOTIYHOT BUTPUMKHU KJIC€E-
HUX IIUTIB iX KamiOpyOTh 3a TOBIIMHOIO Ta 00pi3aroTh
B po3Mmip 3a mepumerpoM. CTpyKTypHa cXema TeXHO-
JIOTIYHOTO TIPOLECY BUIOTOBJICHHSA KIJIGEHUX ILIUTIB
3 LIJIBHUX 1 3pOLIEHMX 3ar0TOBOK HaBeAeHa Ha puc. 1.
O0’eMHUIT BUXiJT 3aTOTOBOK (3arOTOBOK IIicisi 00-
poOJieHHs) 3 CyXMX OOpi3HUX THIOMarepiamiB (3aro-
TOBOK J10 OOpOOJICHHS) BU3HAYaIM 3a (HOPMYIIOHO:

P, =—22100, %, (1)
v,

BHX.3
BX.M
ne: Vi, — 00’€M 3arOTOBOK TICIsT 0OpoOIeHHS, M,
V,.wu — 00’€M BXiHOTO Marepiany (muiaomarepialis,
3aroTOBOK /10 00pOOJIeHHS), M>.

Hopmy BuTpatu BXimHOTO Marepiany (TriioMare-
piaiiB, 3aroTOBOK /10 00poOieHHs) Ha | M® 3aroTOBOK
micyist 0OpoOJIeHHST BU3HAYAIH 33 (DOPMYIIOHO:

100
BX.3 P— s M3/M3. (2)

3aranpHa BHTpaTa CyXuX OOpI3HHMX NHIIOMarepia-
JIIB Ha KJIEEH] IIIUTH CTAHOBUTHUME:

qu

YUCT.CT.I.3 ' 10

H, ,=H,-H -H

.M 3 YOpH.CT onTt

q3p

3p.3  Tlumer.cr.sp.s 100

+H

e How, e, (3)

ne: H, — Hopma BuTparu OOpI3HHX MHIIOMAaTepialiB
Ha MWISHI JUISTHKA JEPEBUHHU MICHs 1X MO3I0BKHBOTO
PO3NUIIOBaHHSA, M*/M?; Hygpuer — HOPMa BUTPATH MHIIA-
HUX JIUISHOK JICPCBUHM HA JUISHKUA JCPEBUHU IMiCIIs
4OpHOBOTO CTpyranus, m*/m*; H,,, — HOpMa BUTpaTu
CTPYTaHUX JUITHOK JACPEBHHHM MICIIS YOPHOBOTO CTPY-
TaHHS Ha AUISHKA JIEPEBHHU, OTPUMaHI MiCJs IXHBO-
ro MOMEPEYHOr0 PO3MUIIOBAHHS 3 BUPI3aHHAM Bajl HA
3aroTOBKH (DIKCOBaHMX JIOBKWH Ta Pi3HOJOBKHUHHUX,
M3 /M5 Hypererns — HOPMa BHUTPATH 3arOTOBOK (hiKco-
BaHUX JIOBKHH, OTPUMaHMUX IIC/S MOIEPEUYHOTO PO3-
MWIIOBAHHS HA 3arOTOBKHU ITICJISI YUCTOBOTO CTPYIaH-
H, M*/M’; H,,, — HOpMa BHTpaTU Pi3HOJOBKHHHHX
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3arOTOBOK Ha 3pOIIEHi 3aroToBKU, M*/M*; Huuercrsps —
HOpMa BUTPATH 3POINEHUX 3ar0TOBOK HA YUCTO CTPY-
raHi 3poleHi 3arotoBku, m*/m*; H,,, — HopMa BUTpartH
KJICEHUX IUTIB HA KamiOpyBaHHs muTiB, M°>/M*; H,,, —
HOpMa BUTPATH KJICEHUX IIUTIB Ha OOpi3aHHs IO Iie-
pumerpy, M*/M*; q,, q,, — BIAIOBITHO YacTKa 3aroTo-
BOK I[UJIbHUX 1 3POIIEHUX y 3arajibHil KiJIBKOCTI 3aro-
TOBOK, %.

[To3noBxHE
PO3NUITIOBAHHS IOMIOK

CtpyrasHs IUITHOK
JIEPEBUHU I KPAILIOTO
BUSBJICHHS Bajl

[Tonepeune
PO3IMITIOBAHHS TiISTHOK
/ JIEPEBUHU

3polyBaHHS! YOPHOBUX
3arO0TOBOK 32 JIOBXKHHOIO

YucToBe cTpyraHHs
[UIBHUX 3aTOTOBOK

l

Mix6ip wigbHIx Yucrose 4oTHpHOIUHE

3arOTOBOK B IIIHUTH CTPYranHs1 SPOINCHIX
l 3arOTOBOK

Hanecenns kiero
Ta HaOip MHUTIB

l

CKIIErOBaHHS LINTIB

[TinGip 3pomeHnx
3aroTOBOK B IIMTH

l

Hanecenns kieto
Ta Ha0ip OIUTIB

|

CKJIeI0BaHHS [UTIB

vz

Kani6pyBaHHs KJIeeHHX
IIUTIB

OO0pi3aHHS KJICEHUX IIHUTIB
10 TIEPUMETPY

l

TlakyBaHHS KIIEEHHX
IUTIB

Puc. 1. CtpykTypHa cXeMa TeXHOJIOTIYHOTO ITPOoLecy
BUTOTOBJICHHS KJIICEHNX IIUTIB

Fig. 1. Block diagram of solid edge-glued panels
production process

Pesyabratn pocaimxennsi (Results). Pesynsra-
TH BCTAHOBJICHHS PO3MipiB MMUJIOMaTepialiB CBiAYaTh,
IO Ha TepepoOKy HaIMIUIN AOIIKKA TAaKUX yCepenHe-
HUX po3MipiB: ToBIIMHA 31 MM, mupuHa 175 MM, 10B-
skuHa 2150 mM. [Tunomarepianis copty Q-FA Busime-

HO 3,10%, Q-Fla — 7,88%, Q-F1b — 6,86%, Q-F2 —
13,83%, Q-F3 — 68,33% Bix 3arajbHOTO 00’€My
JIOCITI/DKYBaHUX MTUJIOMATepiaiiB.

[Munomarepiaiiu 3a MIMPHUHOIO POMMUIIIOBAIM Ha JBI
3aroTOBKM 3aBIIMPIIKK 57 MM Ta OJHY 3aroTOBKY 3a-
BIIUPIIKA 47 MM. 3aroTOBKH IIUPUHOIO 57 MM BU-
mtroBand 3aBaoBxkku 2050 MM, 1650 MM, 1450 MM,
1250 MM 1 KJI€EHUX IIUTIB 3 IIJbHUX 3arOTOBOK
Ta PI3HOAOBKHMHHI — JUIsS 3POIICHHS. 3arOTOBKH IITH-
puHOIO 47 MM BUIMIIOBAIN 3aBIOBKKH 1450 MM myis
KJICEHMX IIUTIB 3 IIJIBHUX 3aTOTOBOK Ta PI3HOAOBKHH-
Hi — JUTSI 3pOIICHHS.

VY mporeci ekcriepuMeHTalbHUX JIOCHTIDKEHb BHU-
rotoBiaeHo 30,73% uimeHEUX 1 69,27% 3porie-
HUX 3aroTOBOK BiJl 3arajibHOI KUTBKOCTI BHTOTOB-
neanx (0,458926 ™m°). BHTOTOBIEHO TakoK Kiee-
HUX UTiB posMipamu 20x800%1800 MM — 7 mT.;
20x750%x1800 MM — 3 mT. 31 3pOIICHUX 3aro-
TOBOK 1 posmipamu 20x600x1200 mm — 2 T,
20x700%x1400 mMm — 2 1t.; 20%x900x1600 MM — 1 1T,
20x500%2000 MM — 1 IT. 3 UIBHUX 3arOTOBOK.

Ha mijcraBi aHami3y pe3yibTariB eKCIICpUMEHTAIIb-
HUX JIOCIII/DKEHb BCTAHOBJCHO MOOIEpAIiiHI BUTpa-
TH TyOOBHX CyXHX OOpI3HHMX muioMarepianis Ha 1 v
JUISL KJIGEHHMX IIMTIB 3 IUIBHUX 1 3POIICHUX 3aroTo-
BOK (Tabim.).

BceraHoBIEeHHST KUIBKOCTI 1 BUAY BIJIXOMIB Jepe-
BUHHM Ma€ Ba)KJIMBE 3HAYCHHS JIJISl BU3HAUCHHS ILIS-
XiB TXHBOTO BMKOPUCTaHHS. 3a JOCIIPKYBAaHHX YMOB
BUXIJI KJICEHUX IIUTIB BiJ 00’€My CyXHX OOpIZHHX
nujoMarepiaiiB ¢craHoBuTh 33,65%, 3 Hux 9,84% —
3 muThbHEX 1 23,81% — 31 3polIeHnx 3aroToBoK. Y Mpo-
1eci mepepoOICHHsT CyXHX OOPI3HUX IMHUIIOMAaTepiajiB
y KIEEHI IMUTH 3HAYHA YacCTHHA JIEPEBUHH TIEPEBO-
JIUTHCS Y CTPYXKKY 1 KyCKOBI Binxomu (puc. 2).

HMuckycisi (Discussion). OcoOnuBICTIO JOCITIIKY-
BAaHOTO TEXHOJIOTIYHOTO TPOIECY € YOPHOBE CTPYTaH-
HS JUISTHOK JISPEBUHH MICIIS TTO3I0BKHBOTO PO3ITHITIO-
BaHHS CyXHX 00Opi3HHX muiiomarepiaiis. Lle mae 3mory
e(exTuBHIIIE i1eHTU()IKYBAaTH Bau JICPEBUHH, K HE-
JIOIYCTHMI Ha MOBEPXHSX KJICEHUX HIUTIB 3rigHO0 3 EN
13017-2:2000, a, BiAMOBiIHO, 3MEHIIYE WMOBIPHICTD
BiZIOpaKyBaHHS 3aTOTOBOK Ha MOJAJBIINX TEXHOIOTIY-
HUX OIeparisix.

YacTka BUXOMY CTPYraHMX UYOPHOBUX 3aroTOBOK
JUTSL KJIGEHUX IIHTIB 3 IyOOBUX CyXUX OOPI3HHX IHJIO-
MmarepiaiiB ctaHOBUTH 52,07%. SIkmio mepepaxyBaTu
Ha 00’ €M HecTpyraHux (IMUISTHUX ) 3aTOTOBOK, TO YacT-
ka Buxony craHoButuMe 71,90%. BimHocHo HH3bKa
YacTKa BUXO/Y 3yMOBJICHA BUKOPHCTAHHSIM MTUIIOMAaTe-
piamiB B ocHoBHOMY copty Q-F3, B sikomy momycka-
10Th HU3KY BaJ (Mopo3 1a iH., 2020), 1 Ki HEIOMyCTH-
Mi y kieenux mutax (EN 13017-2:2000).

[Micns BupizanHs Bajx 1 AedeKkTiB 00pOOICHHS,
BIUITMB Ha BHXIJl 3arOTOBOK Ma€ TOCIIJIOBHICTh TEX-
HOJIOTIYHUX OIEpalid Ta 3aCTOCOBYBaHE OOJIaHaH-
Hs. Ha erami 4rcTOBOrO CTpyraHHs IIIBHUX 3aroTo-
BOK BIJICOTOK BHXOJIY CTaHOBHUTH 82,29 BiJ 4OPHOBHX
CTPYTaHHX 3ar0TOBOK 3aJIaHUX JIOBKHUH.
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Tabnuys. Iloonepauiiini BUTpaTH 1y00BUX CYXUX 00pi3HHX MUI0OMAaTepiajiB Ha KJe€Hi IUTH

Table. Operating consumption of oak dry lumber for solid edge-glued panels

Ne 3.1. TexHonoriyna oneparist [To3naueHHs Burpara, M*/m*
1 [T0310BYKHE PO3MUIIOBAHHS CYXHX OOPI3HHUX MHUJIOMATEPiajIiB H, 1,093
2 YOpHOBE CTPYTraHHS Haoprer 1,272
3 [Tomepeyne poO3NMUITFOBAHHS JUISHOK JICPEBUHU 3 BUPI3aHHSAM BaJl Ha H 1381

3aroToBKH (hiKCOBAaHUX OBXKHH Ta Pi3HOIOBKUHHUX onr >
4 UmcroBe CTpyraHHS 3arOTOBOK (hiKCOBAaHMX JOBKHUH Hunererus 1,215
5 3pOIIeHHSs 3aT0TOBOK H,,, 1,037
6 UucToBe CTpyraHHs 3pOLICHUX 3arOTOBOK Huuercrsps 1,354
7 KaniOpyBaHHS KIICEHHUX IIUTIB H. 1,097
8 OO0pizaHHS KICEHUX MINTIB MO IEPUMETPY How 1,047
Butpara n1y60Bux cyxux o0pi3HHX nuiomarepianis Ha 1 M kieeHnx
. Him 2,970
IIMUTIB TOBIIMHOIO 20 MM
40
35
= 30
¥
5
E 20
g 15
10
5
0 342
Kneeni mmtu Tupca Crpyxka Kyck. Binx. Iid.mopox
-], m-2; m-3

Puc. 2. Bananc nepeBunu: 1 — BiICOTOK BUXO/Y KIICEHUX IIUTIB 3 IIJIBHUX 3aTOTOBOK; 2 — BiJICOTOK BUXOJLY
KJICEHUX IIHTIB 31 3POIIEHNX 3aTOTOBOK; 3 — BIIXOIU IEPEBUHHI

Fig. 2. Wood balance: 1 — yield percentage of solid edge-glued panels from solid billets; 2 — yield percentage
of solid edge-glued panels from spliced billets; 3 — wood waste

Buxin 3pomeHnx cTpyraHux 3aroTOBOK Bifl 4Op-
HOBHX CTPYT'aHUX Pi3HOMOBKHHHHUX 3arOTOBOK CTaHO-
BuTh 71,18%. BpaxoBano ¢pe3epyBaHHS MIHITIB HA 3a-
TOTOBKaX 1 YMCTOBE CTPYTaHHS 3POIIEHHUX 3aT0TOBOK.

Pe3ynpratn 00’€MHOTO BUXOMY 3aroTOBOK, BHUITH-
JSTHAX TI03I0BXKHBO-TIONIEPEIHUM CITOCOO0OM (3 TIpo-
MDKHUM YOPHOBHUM CTPYTaHHSM IICIISL MO3JIOBXKHBO-
TO PO3MIUTIOBAHHS) 3 TyOOBHX CYXUX OOPI3HUX ITHJIO-
MarepiajiB y3TOIKYIOTBCS 3 pe3yibTaTaMHu 1HIITHX
nmocminaukiB (KoBams, Mazypuyk, 2013; MapueHko
Ta iH., 2016; MaeBcrkuii Ta iH., 2019b) 1 3HAXOMATH-
cs B Mexkax 56-84%. [Ipote BapTo 3a3Ha4MTH, IO LIEH
Jiarma3oH BUXOMY 3arOTOBOK Iepemdadae po3Kpii ay-
0OBUX CHpPUX HEOOPI3HUX MHIJIOMATepialiB Ha 3aro-

TOBKH 1 0€3 YOPHOBOTO CTPYTAaHHSI, aJI¢ BUKOPUCTAHHS
TepeBiTHNX KOS(DIIIEHTIB Ta€ 3MOTy KOPEKTHO TIOPiB-
HIOBaTH HaBEJICHUH BUXiJ| 3aTOTOBOK 3 BHXOJIOM 3aro-
TOBOK, BHITWJISIHUX MO3/{OBXHBO-TIONIEPEUHUM CITOCO-
O0M 3 TyOOBHX CyXHX OOpI3HHX IMHJIOMAaTEpPiaiB.

Eram po3nmuiaioBaHHS THIIOMaTepialliB Ha 3aroTOB-
KU € HalO1IpIT BapiaOeIbHAM 3 TOTVISAY BXITHUX 1 BH-
XigauX ¢akropiB. ToMy, HE3BaKarOUM HAa HHU3KY IIPO-
BEIICHUX TOCIIDKEHD MIOM0 00’ €MHOTO BHXOIY 3aro-
TOBOK 13 TIHJIOMAaTepiaiiB, iCHye moTpeda B YyTOUHEHHI
JAHUX JUIsl KOHKPETHUX BHPOOHMYHMX yMOB. [le macthb
3MOTY B IMOJAIBIIOMY PO3POOUTH HOPMATHBH BUTPATH
JIEPEBUHU Y BUPOOHHUIITBI, 30KpeMa 1 JIJIs1 BUTOTOBJICH-
HA KJIEEHUX IIUTIB.

V. Mayevskyy, R. Moroz, S. Kopynets, 0. Ferents, R. Shchupakivskyy, Ye. Myskiv. Determining dry oak lumber consumption...
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[lin vac mpoBeACHHS EKCIEPUMEHTAIBHUX JIOC-
JHKeHh Ta OOpPOOKH IXHIX pe3ysbTaTiB OTPUMaHO
BiJICOTKH BHIXOJY, @, BIIIMTOBIHO, i HOPMHU BUTpPATH Jie-
PEBUHM Ha TEXHOJIOTIYHUX €TaraxX BUTOTOBIICHHS KJIe-
€HMX IIMTIB 3a JOCIIIKYBAHOTO TEXHOJIOTTYHOTO MPO-
necy. Pesynbratv BHUBYCHHS PI3HHUX TEXHOJIOTTYHHX
MPOIECIB 3 TIOMNISAYy BUTPATH JIEPEBUHH Jal0Th 3MOTY
e()eKTUBHO yIPABISATA BUPOOHHUIITBOM Ta ONITUMI3yBa-
TH BUPOOHMYI MTPOIECH.

BucnoBku (Conclusions). 3a ananizom pe3synbra-
TIB €KCIICPUMEHTAJIBHUX JIOCIIJKCHb, OB’ SI3aHUX 13
BU3HAUCHHSIM BUTpATH JyOOBHX CYXUX OOPI3HHX IHIIO-
MaTepialliB Ha BUTOTOBJICHHS KJICEHHWX IIHUTIB, BCTa-
HOBJICHO TIOOTIEPAIiifHI HOpMH BUTpaTH AepeBuHM. Lli
HOPMH BCTAHOBIICHO HA TAKUX €Talax TeXHOJIOTIYHOTO
nporecy — MO3I0BKHE PO3MMIIOBAHHS CyXuX 0Opi3-
HUX MWJIOMaTepialiB, YOPHOBE CTPYTraHHs, TIONepeyHe
PO3MWITIOBaHHS AUISHOK JIEPEBUHHM 13 BHPI3aHHSAM
BaJl Ha 3aroTOBKU (DIKCOBAaHWUX JOBXHWH Ta Pi3HO-
NOBXUHHHUX, YUCTOBE CTPyTraHHS 3aroTOBOK (ikco-
BaHUX JIOBXKWH, 3POIIEHHS 3aTOTOBOK, YHCTOBE CTPY-
TaHHSl 3pPOLICHUX 3aroTOBOK, KalliOpyBaHHS KIICEHUX
IIUTIB Ta OOPi3aHHS KJICEHHX IIMUTIB 110 IEPUMETDY.

Buxin kieeHUX MIUTIB Bifi 00’ €My CyXHX OOpi3HHX
muoMarepiaiiB cTaHOBUTH 33,65%, 3 Hux 9,84% xite-
€HHX IIUTIB 3 MUTFHAUX 3aroToBOK i 23,81% — 31 3pote-
HUX 3arOTOBOK 3a JOCITiKyBaHMX yMmoB. OTxe, BH-
Tpara IMX MUJIoMarepialiB Ha BUTOTOBIICHHS KICEHUX
LIUTIB CTAaHOBUTH 2,970 M3 /M3,

BusHaueni nmoomnepamniiiHi BUTpaTH JyOOBUX CYXHX
00pi3HMX TNHJIOMaTepialliB € BaXXJIMBOIO MEPEeayMO-
BOIO JUIsl PO3POOIISTHHST HAYKOBO-O00IPYHTOBAaHUX HOPM
BUTpATH JICEPEBUHH y BHUPOOHUIITBI KIICEHUX IIUTIB,
SIKi MOXYTh BHKOPHUCTOBYBATHCS JIJISl PalliOHAIEHOTO
TUTaHYBaHHsI MPOLIECY BUTOTOBJICHHS KJICEHUX ILUTIB,
YIpaBIiHHS BATpPAaTaMH Ta TiIBUIICHHS e(peKTHBHOC-
Ti BUPOOHUIITBA.
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Determining dry oak lumber
consumption for the production of solid
edge-glued panels

V. Mayevskyy', R. Moroz?, S. Kopynets?,
O. Ferents?, R. Shchupakivskyy?®, Ye. Myskiv®

Solid edge-glued panels of Ukrainian enterprises
are manufactured both for sale on domestic and fo-
reign markets, as well as for the production of their
own products.

Determining the yield of billets, the type and
amount of waste are significant from the point of view
of the integrated use of wood, therefore it is impor-
tant to study the operational consumption of wood at
the technological stages of manufacturing solid edge-
glued panels.

One of the variants for the technological process
of manufacturing glued panels from solid and spliced
billets from dry edged oak lumber is presented.

The experimental studies were carried out in pro-
duction conditions, using equipment from leading
manufacturers such as Weinig Vertrieb und Service
GmbH & Co. KG (Germany), Conception R.P. Inc.
(Canada), Viet Italia S.r.1. (Italy), Omga (Italy) etc.

During the experimental studies, an analysis was
carried out of all stages of the technological process
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of manufacturing glued panels from solid and spliced
billets. Also, measurements of the size and quantity of
billets were carried out to determine the consumption
of raw materials at each production process stage.

During the experimental studies, sawn timber with
a thickness of 31 mm, a width of 175 mm, a length
of 2150 mm was processed with the following distri-
bution by grade: Q-FA — 3.10%, Q-Fla — 7.88%,
Q-F1b — 6.86%, Q-F2 — 13.83%, Q-F3 — 68.33% of
their total volume.

In the course of the experimental studies the fol-
lowing quantity of solid edge-glued panels were
manufactured with the following dimensions:
20%800x1,800 mm — 7 pcs.; 20x750x1,800 mm —
3 pes. from spliced billets. 20x600x1,200 mm —
2 pcs.; 20x700x1,400 mm — 2 pes.; 20x900%1,600
mm — 1 pc.; 20x500%2,000 mm — 1 pc. from solid
billets.

The operating consumption of oak dry edged lum-
ber per 1 m® of solid edge-glued panels from solid
and spliced billets is as follows: lengthwise cutting of
dry edged lumber — 1.093 m?/m?; roughing planing —
1.272; cross-cutting of wood sections, with cutting out
defects, into billets of fixed lengths and of different
lengths — 1.381 m*/m?; finishing planing of solid bil-
lets — 1.215 m’/m’; splicing of billets (finger-joining
of billets) — 1.037 m3/m?; finishing planing of spliced
billets (finger-joined billets) — 1.354 m*m?; calibra-
tion of glued panels — 1.097 m*/m?; trimming of glued
panels along the perimeter — 1.047 m*/m?.

Under the studied conditions, the yield of solid
edge-glued panels from the volume of dry edged lum-
ber is 33.65%, of which 9.84% of glued panels are
from solid billets and 23.81% are from spliced billets.
The consumption of oak dry edged lumber to produce
glued panels from solid and spliced billets under the
studied conditions is 2,970 m*/m?.

The determined operating consumption of oak dry
edged lumber is an important prerequisite for deve-

loping science-based wood consumption standards
in the production of glued panels, which can be used
for rational planning of the process of manufacturing
glued panels.

Key words: oak wood; operational consumption;
production process; solid edge-glued panels from
solid billets; solid edge-glued panels from spliced bil-
lets; billets; size; grade.
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MNo6yaoBa maTtemaTuyHOI Mogeni MiLLHOCTI CTONAPHUX NAUT
Pi3HNX KOHCTPYKLIN i3 BXXMBaHOI fiepeBUHN

C.B.Tanpa’, J1.B. MenBiab?

Pisni depesunni pecypcu nosunHi payioHaibHO ma KOMIJIEKCHO 8UKOPUCMOBYEAMUCD, 30KPeMd, 0ePeBUHHI 3aTUUKU 6I0
PI3HUX cmaditi 06poOKU NepeUHHOI depesunu — 6i0 1iCO3a20MIGNl 00 CMBOPEHHs 20mosux eupoobis. Takooc akmyanbHum
€ NUMAHHS nepepoOdients BAUCUBAHOT OepesUHU K 000AMKOB020 Pe3epsy, KA Y 8UP0OAx xce 8Mpamuiia c80i CROMCUBYI Xa-
PAKmMepucmuKy, 0OHAK AKd, 3a NPABUTbHO20 NepepodieHHs, MIHIMI3YE HeeamusHUll 8NaU8 Ha 008KiLIA. IIpu ybomy uacmio-
60 BUPIULYEMbCA HUZKA NPOOIEM, NO8 A3AHUX 3i 30i1bUIeHHS 0ePeBUHHUX 3ATUWIKIB | 8I0X0018 MA HASPOMAONCEHHAM 8HCUBA-
HOI OepeuHU HA 38ATUUYAX.

Iliocomosneno napmiro cmonsiprux naum i3 excusanoi oepesunu (CII iz B)K/]) cocnu wisixom peanizayii B-niany opy-
2020 NOPAOKY, O0€ 3MIHMHUMU OVIU WUPUHA PEUOK MAHSEHMANbHO20 MAd padidibHo2o posnuniosans. Excnepumenmanvuum
ULAXOM BCIAHOBIEHO Medicy Miynocmi nid uac cmamuurozo 3euny 0asa CII i3 B)XK/] cochu ma nodyoosano adeksamuy ma-
memamuuny (pezpeciiiny) Mooeib 3aNedcHO 8i0 nouep20802o yKkiadanuhsa padianrvhux (B,,,) i maneenmanonux (B,.,) petiok
sasuwupwirku 32, 52 ma 72 mm. Hlupuna petiox 6 xoncmpykyiax CII i3 B)XK/[ 3aemoswuxu 22 Mm cymmeeo 6naueae Ha miy-
Hicmui xapakmepucmuxu wumis. 30invuenns wupunu 6i0 32 00 72 MM nio 4ac UBHAUEHHS MeNCi MIYHOCMI npu CMamuy-
HOMY 32UHI NPU3600UMb 00 3MEHUICHHS NOKA3HUKA 0I5l padianvhux petiok — Ha 13,29-16,70%, ons maneeHmanvHux — Ha
24,83-27,79%. Bcmanosneno, wo medxca miynocmi nio yac cmamuunoeo 3eurny ecix CII i3 B)K/[ cocnu, neszanexcno 6io
IXHbOI KOHCMPYKYIL, 3a00BONLHAE HOPMAMUBHI BUMOU.

3a pesynomamamiu ekcnepumMeHmanibHux OOCHIOHNCEeHb, MAKCUMAIbHE 3HAYEHHS Mexci MIYHOCmI ni0 4ac CmamuyHo2o
seuny o, = 39,199 MIla moxcna ompumamu, 3aghikcysasuwiu poamipu wupun peiiox CII i3 B)XK/] i3 cocnu xombinosamno-
20 YKNAOaHHA Ha PiGHi: By, (X;) = 32 Mmm, B, (x3) = 32 mm. Pexomenoosano uKopucmosyeamu 62icusany 0epeguny 0
BUPOOHUYMEA CIMONSAPHUX NAUM 3 Nepepi3oM petiok ma 6iOHOWEHHAM He Oinbuum K 1:5 3a KoMOIHOB8AHO20 YKAAOAHHS
PadianvbHux i MaH2eHMAaIbHUX PetioK, d 3a O0GIIbHO20 YKIAOAHHSA — 3d 8IOHOWEHHAM He Oinbuuum sax 1. 3.

Pexomenoosano maxi napamempu oas eupoonuymea CII i3 B)K/] ons petiok: onozicmo — 8+2%,; wupuna y 3-5 pasie
OinbuLa, HIdC MOBWUHA, PO3MAUYBAHHA — padianibHe abo nio Kymom Oinvue 45°; 1uuKy8anHns — hpaneporo 3a8MmoeuwKu 3 Mm,
sumpama kneio oas wuma — 200-250 2/m?; eumpama kaeio oas auuxysanns CIT— 150-200 2/m?; memnepamypa eaiimu 015
wuma — 85-90°C; memnepamypa npecy oas CII — 115-125°C; uac eumpumku nio muckom 0 wuma — 30-40 xe, uac
sumpumku nio muckom onsi CII — 4-6 xe; muck ons wyuma — 0,5-1,0 MIla, ons CII — 1,2-1,3 MIla. Biocopmosani ma eunu-
JISIHI Ha 8I0N0GIOHI nonepeyri posmipu peuxu i3 B)XK/] piznux doepegnux nopio modicyms 6ymu eUKOPUCMAHi OJisi 6US0MOG-
JIEHHSI KIIeEHUX WUMOBUX elleMeHmMis, 30Kpemd, CIONAPHOT niumu ma mebnesoeo wumad.

Knrouosi cnosa: pecpeciiina mooensb, MiyHicms npu CmMamudyHoMy 32uHi, MIYHICMb CKIEI08AHHA, MeXHON02is, nepe-
PpObNeHHA; Kle€Hi KOHCMPYKYIL, Mebiesull Wum, cOCHA 36UYAliHd, YUPKVIAPHA eKOHOMIKA.
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Beryn (Introduction). BuxopuctanHs BXHBaHOL
nepesunu (BX]I) mae cBoi mepeBaru i Moxe OyTH BU-
TITHAM y pi3HHX cdepax KUTTENISITHHOCTI, BKIIOYAI0-
gy Oy[iBHHIITBO, AW3aifH, BUPOOHHUIITBO KOHCTPYKIIi-
HUX MarepiaiiB i MeOneBuX BUPOOIB. 3 1HIIOTO OOKY,
nepepoonenHs BXXJ[ momomoke 3aomamuTy  Jtico-
Bl pecypcH Ta 3MEHIINTH HETaTMBHHUN BILJIMB HA HaB-
KOJIMIITHE CEPE/IOBHINE, OCKITBKM O0OCSITH TEePBUHHOI
nepesunn (I1/]) moxyts 6ytn menmumu (Ratajezak,
& Szostak, 2003; Werner et al., 2010; Suominen et al.,
2017; Menginp, 2018, 2021; Titus et al., 2021; Jlecis,
laiima, 2023). 3a pesympraramu gocmimkens (["aiina,
2017a, 2017b; Gayda, & Kiyko, 2020b) BX]] nme-
SAKUX JIEPEBHHUX TOPiI HE MOCTYyHaeTbcs 3a (i3nuko-
MEXaHIYHUMH BJIACTUBOCTSIMU ITEPBUHHINA TEPEBUHI.

[Tepepobnennss BXJ[ Takox € BaKIMBUM ele-
MEHTOM LHPKYJISPHOT €KOHOMIKH, IO CIIPHUSE CTBO-
peHHIO cTanoi Ta €peKTUBHOI MOJICITI BUKOPHUCTAH-
HS pecypciB. 3 I[bOTO HAIpsMY IOCHTIJDKEHb ICHYE
HU3Ka HaykoBuX poOiT ([gk, [aiima, 2011; Bezama,
2016; Blomsma, & Brennan, 2017; Murray, Skene,
& Haynes, 2017; Tuomasjukka, Athanassiadis, & Vis,
2017). Marepianpae 3actocyBanus BXK]| mae 3mory
3aTydaTy ei JOAaTKOBUN pecypc JITsl CTBOPEHHS KOH-
cTpykuiitnnx BupoOiB (Ratajczak, & Szostak, 2003;
Reike, Vermeulen, & Witjes, 2018; Gayda, & Kiyko,
2020a; Taiima, Kiiiko, 2021). Ilpote mepepoOneHHs
BXX]1 Bumarae po3BUTKY HOBHX TEXHOJIOTI Ta MeTO-
niB 00poOKw, 110, Oe3MepedHo, MOXKE CTUMYIIOBATH
iHHOBarii y mii ramysi (OpixoBcekui, laiina, 2024;
[erpumaxk, l"aiina, 2020). Kpim TOro, BipoBaKeHHS
MIPOIIECiB MEPEePOOIEHHS 1aCTh 3MOTY BUKOPHCTOBYBa-
TH OIHY 1 Ty X JepeBUHY Y BHUPOOHHWIITBI JIEKIJIBKOX
BHUPOOIB, 110 30inbIIy€e e(heKTUBHICTh BUKOPHCTAHHS
pecypciB (Gayda, & Kiyko, 2020a; Mensinp, 2021;
Jlecis, Taitma, 2023). Ilepepobnennst BXX]] momoma-
ra€ 3MCHINUTH KiTBKICTh BIIXOMIB, IO MOTPAIUISIOTH
Ha CMITHHKH, Ta CIIPHUSE IX MONATBIIOMY BUKOPUCTAH-
HIO SIK BiJTHOBITIOBAJIEHOTO PECYPCY.

OcnoBHa mpobiema mix gac nepepobmerus BXK]]
MoJIATaE B TOMY, IO BOHA MOXe OyTu 3a0pymHe-
Ha IIKIJUIMBUMH PEYOBHMHAMH ab0 MarepiajamH, sKi
YCKITaHIOIOTh 200 POOIATh HEMOXKIUBHUM ii mepepoo-
JIEHHSI Ha KOHCTPYKIiHI muToBI Marepiamu (Men-
Bimb, 2018). ¥ neskux BHUMamkax Moxe OyTH HeIoC-
tatHid morutT Ha BX], Sk CHUpOBHHHOTO pecypcy,
BIJICYTHICTh BiZMOBiTHOI 1HPPACTPYKTYpH 1 TEXHOJIO-
rii as 1i eheKTHBHOTO TIEPEepOOTICHHS, MO 3HIKYE
iX EKOHOMIUHy BHTOIY Ta MOXIIMBICTH BHKOPHCTaH-
Ha. Hanpuknang BXK/I, siky crnpsMOBYIOTH AJIsi CTBO-
pEHHS CTOJSIPHHUX IUIHT, MOXXE BHUMAarard Creliai-
30BaHOTO OOJIaJIHAHHS, IO, BIAMOBIJIHO, 301IBIIUTH
BHUTpaTH Ha BUPOOHUITBO. Lli mpobiemu MoXyTh OyTH
BHpIIIEH] IIJISIXOM 3aCTOCYBAaHHS BiJTIOBITHUX TEXHO-
JIOTiH, cTpareriii ympaBiiHHSA Ta JTOTPUMAHHS BHUMOT
CTaHIAPTIB SIKOCTI.

CrocoBrno BXX]I, To HaykoBa CHiTbHOTa aKTHBHO

pepoOeHHs, 30KpeMa, PO3pOOICHHS METOMIB Iiepe-

pobnennst BXKJ| s cTBopeHHS HOBUX JepeB’sTHUX
KOMITO3UTHUX MaTepiajiB 3 BHUCOKUMH TEXHIYHUMH
xapakrepuctukamu. Jocmimkenas BXXJ[ y mompi6-
HEHOMY BHUIJISIZI, 30KpeMa y BUPOOHMIITBI I€PEBUHHO-
CTPY)KKOBHX TIUTHT, TOJaHI Ta JEeTalbHO OIHCAaHI
B OKpemux HaykoBux mparsix (Gayda, & Maksymiv,
2010; Jax, I'aiiga, 2011). Pe3ynbratin HU3KH €KCTIEpH-
MEHTAJIBHUX JOCIIHKEHD MiATBEPIKYIOTh MOKITHUBICTh
Bukopuctands BXX/[ y BUpOOHUITBI CTOISIPHUX TUTAT
(Gayda, 2015, 2016; Gayda, & Kiyko, 2020b; TI'aiina,
Kiiiko, 2018; Jlecis, 2022; Menginp, ['aitna, 2023).

IaaoBamiitni metoau nepepodnenns BXK/ y me6-
JIEBOMY BHPOOHHIITBI TMPOCIIAKOBYIOTECS Y TIpaIix
HAyKOBIIIB, SIKi 3aiMaJIUCh 3aTy9eHHSM BXKHBAHOI Jie-
PEBUHH IJII BUTOTOBJICHHS THYTHX 3arotoBok (Ipwm-
nak, laifma, 2020), meoneBux mmriB (binwmii, aiina,
2016; Tlomioka, Kiitko, 2019; I'aiima, 2017b; Ilerpu-
mak, laiima, ['ymentok, 2023) Ta iHmOI TpOmyKIi
3 PI3HUMH TIATOTOBUYMMHU 1 TEXHOJOTIYHHMH IIPOIIe-
camu (BotitoBuy, ["aiina, OpixoBcekuii, 2020; I"aiina,
InekiB, CaBka, 2021; Tlaiiga, Camamak, Jleci, 2021;
I'pumak Ta in., 2023; Jlecis, Iatina, Canamax, 2024).

3actocyBanus BXK/] y OymiBenbHii i 1epeBooOpoo-
HIA Talxy3sX HEOOXiTHO aHaJi3yBaTH 3 TMOTIAIY TeX-
HOJIOT1TYHOCTI Ta €KOHOMIYHOI IOLJIBHOCTI, IIO 3a-
3HAYAETHhCS B PI3HUX JOKyMeHTax i1 mpoekrax (Project
“CircHive”, 2022; European Commission, 2015;
Circularity Gap Report, 2022).

AHai3 HayKOBHX TpaIlb MiATBEPIUB aKTyaIbHICTh
[UX THTaHb, OCKUTBKH 1X BHIMICHHA Oy/ne CIpHUATH
PO3BHUTKY €(PEKTUBHUX i CTAIIMX METOJIIB TIepepoOIICH-
Hg BXJ[ Ta BHpOOHHMIITBY BHICOKOSIKICHUX BHPOOIB,
HEOOX1THUX JTsI MEOJIEBOTO BUPOOHUIITRA.

[TimcraBoro mns ominroBanHs BXKJI, 3 ommimy Ha
Oe3rneky JOBKULII, € 11 Ximiuawmil ckimaa. B HIITY
VYkpaiau po3podmeno Kmacudikatop BIXKJI, 3rigHO
3 sskuM Bcro BXK/] momineHo Ha wotupu kareropii. Jlms
MarepianbHOro BHKOpucTaHHA mpuaarHa BXX][ mep-
moi Ta apyroi kareropiit. I3 sxicHo oumnmenoi BXK/]
(crapux MeOseBUX 1 CTONSIPHO-OyMiBENTFHIX BHPOOIB)
MOYKHa OTpUMATh OpPYCKH, peHKH, a TaKOK TEXHOJIO-
T19HY TPICKY.

BigcoproBani Ta BUNWISHI Ha BiAMOBIIHI ITOTIE-
peuni po3mipu peiiku i3 BXK/] pisHUX mopin MOXyTh
OyTH BUKOPHUCTaHI i1 BUTOTOBIICHHS KJIIGEHUX IIHUTO-
BHX CJIEMCHTIB, 30KpeMa, CTOJIIPHOI IUTUTH Ta MeOIe-
BOTO IMIHTAa. AJie BIJICYTHICTh TEXHOJOTIYHUX PIllIEeHb
JUTSL 3aIpOTIOHOBAHOI MPOAYKIii Ta MepeBipeHux Io-
Ka3HMKIB, 30KpeMa Ha MIIHICTh, BUMAraloTh eKCIepH-
MEHTaJILHUX NOCHTiKeHb. ToMy, Oesrepedno, po3po-
OJICHHS TPAaKTHYHUX PEKOMEHJAIlIH, IO BKIIOYAIOTH
MaTeMaTHIHy MOJIENTh MIITHOCTI CTOJSPHUX ILTUT Pi3-
HUX KOHCTpYKIi# i3 BX/I, € 0CHOBOIO /IS TIIBUAKOTO
BITPOBAJKEHHS I[OTO JIOIATKOBOTO PECYPCy Y TEXHO-
JIOTi4HI MPOLECH.

Buxomsun i3 peamizamii TPUHIMINB ITHPKYISAP-
HOI EKOHOMIKH, aKmMyaibHicmb O00CiOdcelb TIOMs-
rae y 30epekeHH] TIepBUHHUX JIEPEBUHHUX PECYpCIB,
3MCHINICHHI JIEPCBUHHUX 3aJUINKIB 1 BiTXOIIB, CTBO-
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pPEHHI KOHCTPYKIIHHUX MarepiaiB, B yHUKHEHHI Ha-
rpomapkenb BXK/] Ha 3Banmmax, MOKpameHHi eKoJIo-
TigHOI cHuTyartii.

Ilpakmuune 3HaueHHs pobdomu TIONATAE B OTPH-
MaHHI 3aKOHOMIPHOCTEH BIUTUBY IMMPUHU PEHOK 3 pa-
JaTbHUX 1 TaHTEHTAJBHUX 3arOTOBOK Y CTOJSIPHUX
TUTNTaX Ha MIMHICTh MPU CTaTHIHOMY 3THHI, IO J1a€
3MOTY BCTAHOBHUTH pAIliOHANBHI CXEMHU YKIIaIaHHS
pEHOK, 3aCTOCOBYBATH ONTHMAJIbHE CITiBBITHOIICHHS
CTOpIH y TIepepi3i perok s 3a0e3neueHHsT HAWBUIIO1
SKOCT1 B KOHCTPYKIIISIX TITUT.

00’exkTH Ta MeToauKa gociaigkens (Objects and
methods). O6’ekm Oocnioxcenvy — 3BUYANHI CTOJSP-
Hi wmth 13 BXX]] cocan 3Bu9aitnoi. Ilpeomem oocii-
0ofcenb — 3aKOHOMIPHOCTI BIUIMBY KOHCTPYKIH 3BH-
YallHUX CTOJSIPHUX IUTUT, JIMYKOBAaHUX (aHeporo i3
BXX]I pamianbHOTO 1 TaHTEHTAJIHLHOTO YKJIATAHHSI, Ha
MOKa3HUKU MIIHOCTI TPU CTaTHYHOMY 3THHI. Mema
docidoicelb TIONATAE Y TTOOYA0BI MAaTEMaTHIHOT MOJIe-
J1i MIITHOCTI CTONISIPHUX TUTMT 13 BKMBAHOI JIEPEBUHH,
IO OTMHUCYE 3aJIeKHICTh BiJ] 34CTOCYBaHHS KOMOiHOBa-
HOTO YKJIaJlaHHS TAHTEHTAJIbHUX 1 pagialbHUX PEeHoK
B KOHCTPYKIIII.

3arajpHa METOIMKA TOCIIHKEHb BKIIFOUAE: 3arOTiB-
JII0; OYMIICHHA Ta COPTYBaHHS; TEXHOJOTIYHI orepa-
1ii 3 BUTOoTOBIEeHHS periok 13 BXK/] cocHu, cTonspaux
IIUTIB, 3pa3KiB; BUMPOOYBaHHS IJIsl BU3HAUEHHS TIO-
Ka3HHKIB MIITHOCTI MTPH CTaTHYHOMY 3THHI.

Marepianu 11l IpOBEIEHHS AOCTIKEHb — 1€ 3a-
roroBku BX]I i3 cocuu, kietr [IBA kommanii Jowat,
(hanepa 3aBTOBIIKY 4 MM. Peiiku BUTOTOBIISITH 3 TIOTIE-
pearuM po3mipom 20x 32, 20x52, 20 x 72 mm. Ilicns
CKJICIOBaHHS OTPUMYBAJIH KaJliOpOBaHi CTOJSPHI IIUTH
po3mipom 452x452x16 wmm. JlnukoBaHi (aneporo
cromnsipHi Twmth 13 BX] mamu toBmuay 22 M. s
BHUpIIIICHHS 3aBIaHb JOCITIKEHL Oyl0 BHKOpPHCTA-
HO TUTIaH JIPyTOTO TOPSIKY, SKUH Ta€ 3MOTY OTPUMATH
MaTEeMaTHIHUH OMUC 00’ €KTa Y BUIVISAL MOIHOMA JIPY-
TOTO MOPSAKY (KBapaTHYHa MOJETH).

Jns aBox 3MiHHUX (DaKTOpIB KIJBKICTH JTOCIHIJIB
B-mmany jgopiBHioe N=22+2x2=8. OCKilbKkH, Ha
OCHOBI TOIITYKOBOTO €KCTIEPUMEHTY BCTAHOBIICHO, IO
B KO)KHOMY JOCIIJi 3MIACHEHO IT’ATh CIIOCTEPEIKEHb,
TO KIJBKICTh CHOCTEPEKEHb B EKCIIEPHUMEHTI CTaHO-
BUTH 8 X 5=40. 1]00 yHUKHYTH CHCTEMaTHYHUX MTOMH-

JIOK, YCi CITOCTEpPEXEHHSI MPOBOAWIN 3a TEHEPaIi€io
BHITaJIKOBUX YHCEI.

Ha ocHoOBI aHamizy pe3yibTaTiB JOCTIHKEHD 3 JIiTe-
paTypHUX JpKepell, MPaKTHYHOTO AOCBIY 1 TeOpeTHd-
HOTO aHaIi3y JOCHiIKeHb 0yiio BHOpaHO 00IacTh eKc-
nepuMeHTy (Tabsn. 1). 3mMiHHUME (aKTOpamMu s CTO-
JSPHUX AT Oynn pi3Hi mmpuHK peitok i3 BXK/ — 32,
52, 72 mm papiansHi (B,,,) 1 TanrenTaneui (B,,,) a4
KOMOIHOBaHOTO YKJIaaHHA. BUXigHIM TapameTpoMm
Oys10 3HAYEHHS MEeXi MIIHOCTI 3BHYAHHUX CTOJISIPHHUX
wuT i3 BXX]I cocHm npu cTaTHIHOMY 3THHI.

Mexy MIITHOCTI CTOJISPHOI TUTHTH TIiJ Yac CTaTH4-
HOTO 3TMHY BH3HAa4Yalld Ha cepTHu(dikoBaHiil BUTIPOOY-
BaJIbHIM MaIlWHi.

Tabnuys 1. Marpuus B-nuiany ans 1Box 3MiHHHX
(paxTopis

Table 1. B-plan matrix for two variable factors

3HaueHHs BXIAHUX (aKTOpIB y AOCIHiai

Ne V HaTypanbHOMY V KoJ0BaHOMY
[ociay IIO3HAYEHH] IIO3HA4YEHH]1
Bpﬂll BTaH X1 X2
32 32 -1 -1
72 32 1 -1
TIDIT 2%
32 72 -1 1
72 72 1 1
32 52 -1 0
3ipKosi 72 52 1 0
TOUKH 52 32 0 -1
52 72 0 1

Pesyabratn (Results). 3rigHo 3 METOIUKOIO A0C-
JJKeHb, OyJI0 BUTOTOBJICHO E€KCIIEPUMEHTabHI CTO-
napai mmuty i3 BXXJ[ cocHm 3BuYaiiHOI mns 10-
JTANBIIOTO JIOCII/DKEHHSI Ta IOPIBHAIBFHOTO aHaNi3y
(puc. 1). OTpumani CTONSAPHI IUINTH, TUYKOBaHi (aHe-
poro 3 po3mipamu 452x452 MM, TiAIATAIA PO3KPOIO
Ha 3pa3Kd 3aJaHuX PO3MIpiB Ui BHUIIPOOyBaHb Ha
MEKY MIIHOCTI IPU CTaTHYHOMY 3THHI (puc. 2).

Puc. 1. Koncrpykiii 3suuaiinoi CIT i3 BXX/] ToBmuHO0O 22 MM 3 TIHPUHOIO peiiok 32, 52 ta 72 MM 31 CKIICEHHUMU
peiikaMu Ta TUYKOBAaHUX (haHEPOIO 3 ABOX OOKIB TOBIIMHOKO 3 MM

Fig. 1. Designs of conventional PCW-made blockboards of 22 mm thick with a width of strips of 32, 52 and 72 mm
of glued strips and veneer-faced on both sides with a thickness of 3 mm
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Puc. 2. BunipoOyBanuii 3pa3ok 3i crosisipaum murom i3 BXK/] cocHu, 110 nuukoBaHuii (haHeporo B MOMEHT TECTyBaHHSI

Fig. 2. Test specimen with a block board made from a pine PCW which was faced with plywood at the time of testing
(of breakage)

Pesynbrat  eKClIepUMEHTAIbHUX  BHUIIPOOYBaHb
BIUIMBY LIMPHUHMA OpYCKIB Ha MOKAa3HUKU MIIIHOCTI
NpU CTAaTUYHOMY 3THMHI 3BUYAHHUX CTOJSPHUX IUIUT i3
BXK]1 cocuu npencrasiieHo y Taom. 2.

Jlucniepcito  BIATBOPIOBAHOCTI PO3PaxOBYEMO 3a
(dhopmymoro:

N
2

§s=a (1)

[lizcraBuBIM nani y ¢popmyiy 1, orpumaemo 3Ha-
YeHHS AMCTIepCii BiATBOPIOBAHOCTI: Sy2 =11,7648/8 =
= 1,474. Jlna BuzHa4eHHs Koe(DillieHTIB piBHAHHS OyIo
BHKOPHUCTAHO BiJJOMI METOIWKH CTAaTHCTHYHOI 00p00-
KM JTaHUX 1 po3paxoBaHO Koe(illi€eHTH PIBHAHHS per-
pecii 3 mepeBipkoro Ha iX 3HaYUMiCTh (Talm. 3).

st mucnepcii agexBatHOCTI (Tabi. 4):
8
— 2
D, =y 2)
=l
Bu3HagaeMo aucCIiepcito aieKBaTHOCTI:

Sz():fiiﬁj_yj)z (3)

ao j=1
S2=5/(8-7) x 2,9562 = 14,7881.

PospaxynkoBe 3HadeHHs kputepito Dimrepa:
2

2
S,
Fppy = Siss . 4)
S,Meuma Sy

[incraBuBmm nani y dopmyny 4, oTpuMaeMo
pO3paxyHKoBe 3HadeHHs Kpurepito Pimepa: F,,, =
= 14,7881 / 1,474 = 10,027. Tabnn4yae 3Ha4YCHHS KPH-
tepito Dimepa F,,4, SKE 3aIKUTH BiJ piBHI 3HAYH-

MocTi g = 5%, 4yncia CTyneHiB BUIBHOCTI aucmepcii
aIeKBaTHOCTI f,,, = 8-7 = 1 Ta yucia HaJeKHUX OLIHOK
aucrepcii BiaTBoproBaHocTi f, = 8*(5-1) = 32 craHo-
BuTUME: F, 5, = 252.

Ockinbkn, 10,027 <252 (F,p,p < Fa), TO perpeciii-
Ha MOJIeJIb a1eKBaTHA.

3a pesynbTaramMu 00pOOJIEHHS IaHUX €KCIEepHUMEH-
Ty OTPUMAHO PIBHSHHS perpecii APyroro IMOPSAKY,
SIKE€ OIHCY€E 3AJEKHICTh MEXI MIIHOCTI TijJ Yac cTa-
TUYHOTO 3TUHY G, BiJl LIMPHUHU CTPYKTYPHHUX €JIeMEH-
TiB, TOOTO IIMPUHK COCHOBHX perok (panian) By, (X;)
i (taarenTan) B,,, (X,).

OpepkaHa MaTeMaTu4yHa MOJEIb — PiBHSIHHS per-
pecii B HOpMasIi30BaHUX 3HAYEHHIX 3MiHHUX (DaKTOPiB
Ma€e BUITIAL;

y =31,205 — 2,533x, — 4,795x, — 0,066x,* +
+ 0,66X22 + 0,072X1X2.

3amuc MareMaTHIHOiI MOMEeJi — PIBHSAHHS perpe-
cil B HaTypaJbHUX 3HAUCHHSX 3MIHHUX (DAKTOPIiB Mae
TaKUi BUIVISA:

o, = 54,863 — 0,1166B,,, — 0,4272B,,,, — O,OOO2B§Ml +
+0,0017B,,, + 0,0002B,;,B 4s-

Omxe, mupuna peiiok B koHcTpykuii CII i3 BXK/I
COCHH CYTTEBO BIUIMBAa€ Ha MEXY MIIHOCTI Tif Yac
CTaTUYHOTO 3ruHy ©,. OOuzaBa 3MmiHHHMX (akTopH
BIUIMBAIOTh OOCpHEHO MpomnopuiiiHo. HaiiOinbme Ha
MEXY MIIHOCTI IiJ 4ac crarn4yHoro 3runy o, CII i3
BX]JI cocHm 3 mo4YeproBUM YKIAZaHHSIM 3a KyTOM
HaXWIy PIYHUX IIapiB pagialbHUX (KyT HaxWiy pid-
HUX Kilenb y nonepedyHomy nepepisi Opyckis 61-90°)
1 TaHreHTalbHUX (KYT HaXWjly piuHUX Kijeup y Io-
nepedyHoMy mepepisi OpyckiB 1-30°) BmnuBae npy-
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ruit akrop B, (X,), TOOTO mUpHHA TaHTEHTATBLHUX
peiiok. BrumB npyroro ¢aktopy Ha Mexi MIITHOC-
Ti MiJ 9ac CTaTUYHOTO 3THUHY G, MOPIBHSHO 3 Iep-

mmm (panian) By, (X)), € B 3,7 (0,4272 / 0,1166) pasu
oimpmum. ['padiuny iHTEpmpeTarito 3aJeXHOCTEH
300paxkeHo Ha puc. 3, 4.

Tabnuys 2. Po3paxyHoOK cepelHixX 3HaYeHb Ta qucnepcii
Table 2. Calculation of mean values and dispersion

PesynbTaTtu y;; NoKa3HUKA MILIHOCTI IIpU CTaTUYHOMY 3THHI

CepenHe 3HaYSHHS Jucnepcis

No koHcTpykuii CIT i3 BXK] cocnu, MIla >JIH MCH - i
B j-1i BUOIip1i B j-1i Bubipmi
Y1 Y Y1 Y1 Y
1. 37,414 36,937 41,032 39,293 37,932 38,522 2,7460
2. 33,172 33,321 35,460 35,139 33,778 34,174 1,1182
3. 29,026 28,113 32,837 29,938 28,477 29,278 1,2327
4. 24,861 24251 26,549 25,689 24,752 25,220 0,8185
5. 34,028 33,125 36,255 35,327 33,933 34,534 1,5482
6. 27,424 26,961 29,516 28,445 26,373 27,744 1,5560
7. 36,518 35,969 39,162 37,854 36,255 37,152 1,7845
8. 26,123 25,605 28,053 27,060 26,049 26,578 0,9607
Cyma 253,20 11,7648
Tabnuys 3. Po3paxyHok koedimieHTiB perpecii MareMaTuaHoi Mogei
Table 3. Calculation of regression coefficients of the mathematical model
Koedimient BGJ'II./III.I/IHa t(q,fy) S{b) BucrHoBok Mexd aoctoiproro repsany
KoediuienTa ' b: — tuss S{by) by + gy S {b)
by 31,205 1,237 3Had. 29,97 32,44
b, -2,533 0,452 3Had. -2,98 -2,08
b, -4,795 0,452 3Had. -5,25 -4,34
by, -0,066 0,958 HE3HaJ. -1,02 0,89
b, 0,660 0,958 HE3Had. -0,32 1,62
b, 0,072 0,553 HE3Ha. -0,48 0,63
Tabnuys 4. Po3paxyHok aucnepcii a1eKBaTHOCTI ] ——
Table 4. Calculation of the dispersion of adequacy E 45,00 Bran=52 ||
Ne = » - .°; 1000 K 36,660 —
nocxizy g Y b, -y,) 2 % 35,00 ; ﬂ
¥ 33672 ——— {31205 28,606
1 38,52 39,20 0,4584 5 30,00 .
\
2 34,17 33,99 0,0343 B 500 | 2040 %ﬁ
4
3 29,28 29,46 0,0343 S
£ 20,00
4 25,22 24,54 0,4584 § 32 52 72
5 34,53 33,67 0,7436 Wlnpusa pefiok By, mm
6 27,74 28,61 0,7436 Puc. 3. 3aﬂe)I<.HiCTI) MeEXI1 MiLI.HOCTi IIiJ] 4aC CTaTUYHOIO
7 37,15 36,66 0.2418 A A P
8 26,58 27,07 0,2418 Fig. 3. Dependence of the strength limit during static
Cyma 2.9562 bending 6, on the width of the radial strips B4 (x)

in the designs of a pine PCW-made blockboards
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3a maHuMu puc. 3, 30UTBIIEHHS IIUPUHU COCHO-
BOi peiiku (panian) B, (x;) B koncrpyxkuii CIT 13 BX/]
HE TPU3BOIUTH IO CYTTEBOTO 3MEHIICHHS MEXI Mill-
HOCTI TIiJT 9ac CTaTUYHOTO 3THHY G,. HaroMmicTh, TeH-
TEHITiST TOJI0 3JICKHOCTI BIUIMBY IIHMPUHUA COCHOBOL
peiiku (Tanrentan) B, (X,) Ha 3MEHIIEHHS MEXi Mill-
HOCTI TiJ 9aC CTaTUIHOTO 3THHY G, € CYTTEBOIO (IIUB.
puc. 4). Mexi minHocTi 6, (15 Mlla) mns Beix 3pas-
KiB excriepuMmenTanbHux CII 3a10BONBHAIOTE BUMOTH
cragmapry ACTY 13715:1978.

3a pe3ynbTaraMy eKCIIEPUMEHTY 3/iHICHEHO ONTH-
Mi3aIlif0 IMHAPUHU PEHOK 3a TOTOMOTOI0 TPaIi€HT-
HOro MeToay. BcraHoBieHo, M0 MakcHMajibHE 3Ha-
YeHHSI MEXi MIITHOCTI TiJIT Yac CTaTHYHOTO 3THUHY
o, = 39,199 MIla, B3siTe 3a a0OCOIIOTHOIO BEJIMYMHOIO,
MOYKHa OTpUMarH, 3a(ikCyBaBIIN PO3MIpHI IMapamer-
pu mmpuau cocHoBux periok CII 13 BXX][ xombinoBa-
HOro yKiafaHus: (pagian) B, (Xx;) = 32 MMm; (TaHreH-
Tan) B, (x,) = 32 mm (puc. 5).

<
E 45,00 = Bpan=32
- ——Bpan=52
39,199

.b’ 40,00 \ —Bpar=72 [

=z

= K660 33,672

35,00 >

5 \\1\%\ 29,464

8 33,088 >

5 30,00 > ~—_ \%QI

g 28606 "

= 25,00 —

é 24,543

‘£ 20,00

g 32 52 72
upuna peitok B, MM

Puc. 4. 3ajexHiCTh MEK1 MIIHOCTI ITiJ] YaC CTAaTHYHOI'O
3TUHY G, B/l IINPHHU TAHTCHTAIBHOT peiku B, (X,)
B KOHCTPYKIIii CTOJSIPHOT IJTMTH 3 JCPEBUHH COCHH

Fig. 4. Dependence of the strength limit during static
bending o, on the width of the tangential strips B, (X2)
in the designs of a pine PCW-made blockboards
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Puc. 5. I'padiuna 3anexHicTh G, = f(Bui(X1), Brau(X2))
Fig. 5. Graphical dependence o, = f(B.4(X1), Bun(X2))

HMuckycis (Discussion). B VYkpaini Ha croromHi
icHye mpo0OjieMa CHPOBHHHHX pPeCypciB, 30Kpema
KOMIUIEKCHOTO BUKOPUCTaHHA JepeBuHH. [loTeHmiii-
HUM JDKEpEJIOM JIEpEBUHHOI CUPOBUHH € Di3HI Jepe-
BUHHI BIJIXOJIM, 30KpeMa, BXKUBaHA JICPEBUHA. 3aIpoIio-
HOBaHO BHKOPHCTOBYBATH y TEXHOJIOTIYHUX MpOIecax
nepeBooOpodku ounteny BXJ[ y macuBHOMY BHIIS-
Il — U1 BAPOOHUIITBA 3aTOTOBOK 1 CTOJISIPHOT TIIATH.

MeTonoM TOYepProBoro yKkiaJaHHS PEHOK TaHI'CH-
TaIbHOTO Ta PaJiaIbHOTO PO3MMIIIOBAHHS 3 IIMpPUHA-
MU 32, 52 ta 72 MM Oyl0 OTPUMAaHO Pi3HI KOHCTPYK-
mii CTOJSIPHHUX IUTUT i3 BXXKWUBAHOI JEPEBUHU COCHHU
3BHUAiHOI. EKCIIepUMeHTaIhbHIM MUITXOM BH3HAYe-
HO MEXKY MIIHOCTI Mij yac cratmyHoro 3runy juist CIT
13 BX]I cocuu Ta moOymoBaHO MareMaTudHy (perpe-
CiliHy) MOJIENb 3aJIeKHO BiJl IIOYEPTOBOTO YKIIAJaHHS
panianeHux (B,,,) 1 Tanrenranpuux (B,,,) pefox mmu-
punamu 32, 52 Ta 72 MmM. OTpuMaHa MOJENb € aJIeK-
BaTHOIO, a, OTKE, MOXe OyTH BUKOPHCTaHA IS OIUCY
o0’ekta nocmijKeHHs. BcraHoBneHo, MO IIUpUHA

peiiok y korcrpykmisix CII i3 BXK] 3aBroBmiku 22 MM
CYTTEBO BIUIMBAE Ha MIIHICTHI XapaKTEPUCTUKU
muTiB. [Ipu bomMy Meka MIITHOCTI i1 9ac CTaTUIHO-
ro 3runy Bcix CII i3 BXX][ cocHu, He 3amexHo Bijg iX-
HBOI KOHCTPYKLii, 3310BOJIbHSIE HOPMATHBHI BHMOTH.
BuszadeHo, 1110 MaKCUMAaJIbHE 3HAYE€HHS MEKI MII[HOC-
Ti MiJ] 9ac CTaTUYHOTO 3ruHy 6, = 39,199 Mlla moxHa
oTpuMary, 3adikcyBaBiy po3Mipu mmpuH perok CII
13 BXX/I i3 cocHr koMOiHOBAaHOTO YKJIaIaHHS HA PiBHI:
Bpax (x1) = 32 MM, B, (X,) = 32 mm. Kpim Toro, orpu-
MmaHi pesynbraru minHocTi CII i3 BX]] Ha craruunuii
3ruH OyiM TOPIBHSHI 3 pe3yabTaTaMH JIOCHIKEHb,
BUKJIQJICHUX B HIINX HAYKOBHX TPAIX, TPUCBIYEHIX
BUKOPUCTAHHIO BXKUBAHOI JCPEBUHU JIJIsl CTBOPCHHS
IIUTOBUX KOHCTPYKIIMHUX MaTepiais.

[IuTaHHs MUPUHE PEHOK € AUCKYCIHHUM 1 Ha ChO-
ronHi. 3a nanumu pociinuukiB (Kpueuk, MaeBcbkuit,
2011), HaWOIMBIIMI BIUIMB Ma€ TEOMETPIS PEHOK,
TOOTO TOTIepedHi po3Mipu (BIAHOMIEHHS MiX IIAPH-
HOIO 1 TOBIIMHOIO) Ta BU/I MIATOTOBICHUX PEHOK, SIKUH
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XapaKTepPHU3yEThCSl KyTOM HAaXWIy PIYHUX Kielb JI0
TUTacTy MaiOyTHBOTO MIUTOBOTO BUpoOy. Tak, Hay-
KOBIII TIiJI Yac JOCII/PKEHHS KJICEHUX IIMTIB 13 Jiepe-
BUHH Ay0a IJIsi BUTOTOBJICHHS Taxenb (pacamgHux Io-
BEPXOHb PEKOMEHIYIOTh BHUKOPHCTOBYBATH DPEUKHU
3apmupky 40 MM 3a KyTa Haxuity 68°, a y BUNAJIKy
BUKOPHCTAHHS JIHIIC pajlialbHUX PEHOK MaKCUMallbHa
IIMPUHA MOXE cTaHOBUTU 67,9 mm. Takox 3ampomo-
HoBaHo (Kpuuxk, MaeBcokuii, 2011) BukopucToByBa-
TH CHIBBIIHOIICHHS CTOPIH y MOTNEPEIHOMY Iepepisi
peiiok sik 1:3 i3 cepemHiM KyToM Haxwmry 45°. 3ria-
HO 3 HopMmatuBHUMHU Bumoramu Juis CII tumy CP i3
CKJICEHUX PEHOK, MIMpHHA OPYCKiB 3 MIEPBUHHOI Jiepe-
BHHU MOBHHHA OyTH HE Oinbine 40 MM 111 3BUYANHOI,
1 20 MM — JUIsI MiJBUIICHOT TOYHOCTI. 32 CTaHIApTOM
JACTY DIN 68705-2:2014-10, mupuHa peiiok MOBH-
HHa OyTu MeHIoo 30 MM. Y BUpPOOHMYIN IiSUTBHOCTI
TpaIUIAE€ThCS BUKOPUCTAaHHA peiiok Bix 40 1o 80 M.

[Tin6ip xapakTepucTuk perok g 3Buuainnx CII
i3 BXK/] € Bu3HauanbHUM 111 pO3pOOIIEHHST KOHCTPYK-
1iif, MpOorHo3yBaHHsA (i3UKO-MEXaHIYHUX TOKA3HU-
kiB CII i3 BX]I, mac 3Mory BCTaHOBHUTH paIliOHaIb-
Hi CXeMH YKIaJaHHS DPEWOK, 3aCTOCOBYBaTH OITH-
MaJIbHe CIIBBIJHOIICHHS CTOPIH Yy Tmepepi3i perok
IUIST KOHCTPYKIIA TIUT. BcTaHoBIeHO, IO 301Tb-
IICHHS MUPUHU Bif 32 10 72 MM TIiJ] 9ac BU3HAYEH-
HSI MEKi MIITHOCTI MPH CTAaTUYHOMY 3THHI PU3BOIUTH
JI0 3MCHIIICHHS TTOKa3HWKA MIITHOCTI IS pajialbHUX
peiiok — Ha 13,29-16,70, a nns TaHreHTaJbHUX — Ha
24,83-27,79%.

PexoMeHI0BaHO BHKOPHCTOBYBATH BXKUBaHY Jie-
PEBUHY U BUPOOHUIITBA CTOJSPHUX ILTUT 3 TIepepi-
30M pelOK y CITIBBIJIHOIICHHI HE OUTbIINM sIK 1 :5 1pu
KOM61HOBaHOMy YKIIaJlaHHi pajialbHUX i TaHICHTallb-
HUX PEHOK, a IpH JIOBUTFHOMY YKJIaJIaHHI — y BiJHO-
nieHHi He OutbiimM sik 1 : 3. Po3poOiieHo mpakTuyHi pe-
koMmeHpartii st BupoouunTea CII i3 BXK/I: BomoricTh
peiiok — 8+£2%; mmpuHa — y 3-5 pasziB Oinblna, HiX
TOBII[UHA; PO3TAIlyBaHHS PEHOK — pajiaibHe abo Mij
KyToM Oinbine 45°; MuuKkyBaHHsS — ()aHEpOO 3aBTOBII-
Kd 3 MM; BUTpara kiero musa mura — 200-250 r/m?;
BuTpara kieto uis nuukyBanHs CIT — 150-200 r/m?;
Temneparypa BaiimMu s murta — 85-90°C; temmepa-
typa npecy mist CII — 115-125°C; yac BUTPUMKH i
TUCKOM ist muTa — 30-40 XB; yac BUTPUMKH IIiJ] THUC-
koM juist CIT — 4-6 xB; Trck s muta — 0,5-1,0 Mlla,
s CIT - 1,2-1,3 MITa.

PesynbraTil mocCiipkeHb MiATBEPHKYIOTh JIOILIb-
HICTb BHKOPHCTAHHS BXXMBAaHOI JIEPEBUHH [UISI BUTO-
TOBIIEHHS CTOJISIPHUX TUIUT, ajie JUI OTPUMaHHS BHCO-
KHUX TIOKa3HHUKIB MIITHOCTI HEOOXiJHO AOTPUMYBATUCH
3alpOIIOHOBAHUX MPAKTUYHUX PEKOMEH/IAIiH.

BucnoBku (Conclusions) Bynb-saxi z[epeBI/IHHi
pecypen MOBHHHI BHKOPHCTOBYBATHC paI_IIOHaJ'IBHO
1 KOMILJIEKCHO, 30KpeMa 3alliIIK{ BiJ PI3HUX CTamii
00pOOKH MEepBUHHOI IEPEBUHU — BiJl JIICO3aroTiBIIi 10
CTBOPEHHSI TOTOBUX BHPOOiB. Ha croromui aysxe axry-
AJIBHO TTOCTAJIO TIMTAHHS MEepepOOIICHHST BXKUBAHOI Jie-
PEBHHH SK JOIATKOBOIO Pecypcy, sika y BHpO6aX BKE
BTpaTHJIa CBOI CITOXKUBYI XapaKTePUCTHKH, 1 sika, 3a
NPaBUIILHOTO TIEPEPOOICHHS, MiHIMI3ye HETaTUBHHH

BIUIMB Ha NOBKI/UTA. [1iAroTOBIEHO MapTiro CTOMSAPHUX
T 13 BkuBaHoi aepesunu (CII 13 BXK/I) cocuu 3Bu-
YaifHOI NIISIXOM peastizalii B-miany qpyroro nopsiky,
JIe 3MIHHUMH € [IUPUHA PEHOK TaHTeHTAJILHOTO Ta pa-
JaJIbHOTO PO3MHJIIIOBAHHSI.

BusHaueHO eKCIEpUMEHTANBHUM IUISXOM MEXY
MirtHOCTI Tig yac crarmyHoro 3runy st CII i3 BXK/]
COCHHM Ta 1M00OyI0BaHO aiCKBATHY MaTeMaTu4Hy (per-
peciiiHy) MOZIEIIb 3aJIeKHO Bill II04EPIOBOTO yKJ1aaH-
Hs pazianeHux (B,,,) 1 TaHreHTanbHUX (Bm) peiiok
3aBidpiiku 32, 52 ta 72 mm. llupuHa periok B KOH-
crpykmisx CIT i3 BXJI ToBmmHOIO 22 MM CYTTEBO
BIUTMBAE HA MIIHICTHI XapaKTEPUCTUKH IIHTIB.

301bIIeHHS MTUPUHA PEHOK Bix 32 10 72 MM Tix
Yyac BU3HAYCHHS MEKi MIIHOCTI ITPH CTaTHYHOMY 3THHI
MPU3BOAMTE JIO 3MCHINCHHS TOKa3HHMKA JJIs pajiaib-
HUX peiiok Ha 13,29-16,70, a ans TaHTEHTANBHUX — HA
24,83-27,79%. Mexa MIIHOCTI Mg 4ac CTAaTHYHOTO
sruny Beix CII i3 BXK]/] cocHu, He3anexxHO Bij iXHBOI
KOHCTPYKIIii, 32I0BOJIbHSIE HOPMATUBHI BUMOTH. Mak-
CUMaJIbHE 3HAYEHHS MEXi MIITHOCTI Ti/T Yac CTaTHYHO-
ro 3ruHy o, = 39,199 Mlla moxna orpumaru, 3adik-
cyBaBmH po3mipu mupuH periok CII i3 BXX/] i3 cocHu
KOMOIHOBAHOTO yKJIaJlaHHA Ha PiBHI: By, (X;) = 32 MM,
B (X3) = 32 MM.

PekoMeH/10BaHO BHKOPUCTOBYBAaTH BKHMBAaHY Jie-
peBUHY TSl BUPOOHUIITBA CTOJSIPHUX IUIUT 3 mepepi-
30M pEHOK y CIiBBIIHONICHHI HE OUTBIIUM sIK 1 :5 nipu
K0M6iHOBaH0My yKJIaI[aHHi paz[iaanHx 1 TaHTEHTAaJIb-
HUX peHoK B KOHCprKuuo CTONIAPHOI IIIMTH, a TpH
,Z[OBIJ'ILHOMy YKJIaJlaHHI — Yy Bi/JIHOIICHHI HE 61J‘IBIJ_II/IM
Hix 1:3.
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Construction of the mathematical model
of the strength of post-consumer wood
made blockboard of different designs

S. Gayda', L. Medvid?

It is substantiated that any wood resources should
be used rationally and comprehensively, in particular
this applies to wood residues from various stages of
primary wood processing — from logging to the crea-
tion of finished products. Secondly, according to the
principles of the circular economy, the issue of pro-
cessing post-consumer wood (PCW) as an additional
resource of wood, which has already lost its con-
sumer characteristics in products, and which, with
proper processing, minimizes the negative impact
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on the environment, has become more relevant than
ever. Thirdly, this partially solves the problems related
to the increase of wood residues and waste, the ac-
cumulation of used wood in landfills, as well as en-
vironmental problems. A batch of pine PCW-made
blockboards was prepared by implementing a second-
order B-plan, where the variables were the width of
the strips of tangential and radial sawing. The strength
limit during static bending for pine PCW-made block-
board was determined experimentally and an adequate
mathematical (regression) model was constructed de-
pending on the alternate laying of radial (B,,4) and tan-
gential (B, strips with widths of 32, 52 and 72 mm.
It was found that the width of the strips in blockboard
structures with 22 mm thick PCW significantly affects
the strength characteristics of the blockboard cores. It
was found that an increase in width from 32 to 72 mm
during the determination of the strength limit in static
bending leads to a decrease in the indicator for ra-
dial strips by 13.29-16.70%, and for tangential strips
by 24.83-27.79%. It was established that the strength
limit during static bending of all pine PCW-made
blockboards, regardless of their design, meets the
regulatory requirements. According to the results of
experimental studies, it was established that the maxi-
mum value of the strength limit during static bend-
ing o, = 39.199 MPa can be obtained by fixing the
dimensions of the widths of the strips of pine PCW-
made blockboard of combined laying at the level:
B.g (X)) = 32 mm, B, (x,) = 32 mm. Based on prac-
tical experience, it is recommended to use post-con-
sumer wood (PCW) for the production of blockboards
with a cross-section of strips in a ratio of no more
than 1:5 in the case of combined radial and tangen-
tial laying, and in case of random laying — in a ratio
of no more than 1:3. Practical recommendations
for the production of PCW-made blockboard have
been developed: moisture content of strips — 8+2%;
for rails: the width should be 3-5 times the thick-
ness; arrangement of strips — radial or at an angle
of more than 45° facing — 3 mm thick plywood;
consumption of glue for the blockboard core — 200-
250 g/m?* glue consumption for the blockboard
facing — 150-200 g/m?; the temperature of the clamp
for the blockboard core is 85-90 °C; the temperature
of the press for PCW-made blockboard — 115-125 °C;
the exposure time under pressure for the blockboard
core is 30-40 minutes; holding time under pressure for
PCW-made blockboard — 4-6 minutes; pressure for
blockboard core — 0.5-1.0 MPa; for PCW-made block-
board — 1.2-1.3 MPa. Sorted and sawn to the approp-
riate cross-sectional dimensions, strips made from
PCW of various species can be used to manufacture
glued panel elements, in particular, blockboards and
furniture panels. Therefore, the development of prac-
tical recommendations is certainly the basis for the
rapid introduction of PCW into production processes.

Key words: regression model, static bending
strength, bonding strength, technology, glued struc-
tures, furniture panel, recycling, Scots pine (Pinus syl-
vestris L.), circular economy.
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[0 YBAITA ABTOPIB

VY «HaykoBux mpamsx JliciBHHYOI akazemil Hayk
VYkpainu» myOJiKyrThCsS OpUTIHAIbHI HAYKOB1 CTATTI
Ta HAYKOBI OTJIS/IM 3 TEOPETUYHUX 1 TMPUKIATHUX IH-
TaHb JIICOBOTO Ta CaJIOBO-NIAPKOBOTO TOCIHOIAPCTBA,
OioJorii, ekoJorii Ta TPUPOJHO-3AMOBIIHOI CIPaBH,
EKOHOMIKH TPUPOIOKOPUCTYBAHHS 1 MEHEIKMEHTY,
JcoBOi iHXKEHepil, pecypcooIaJHuX Ta eKoJIorooes-
MEYHUX TEXHOJIOTIH JIepeBOOOPOOKH, MallMH 1 Mexa-
HI3MIB JIICOTOCIIOIAPCHKOTO KOMIUIEKCY, iH(pOopMaIriii-
HUX TEXHOJIOTIN raiysi.

Penaxiist npuiimae 1o ormyOnikyBaHHs cTaTTi 00Cs-
roM 15-25 CTOPIHOK MAIIMHOMKUCHOTO TEKCTY, HAAPY-
KoBaHOTO 4epes3 1,5 inTepBana. @opMar JOKyMeHTa —
A4, dopmar daiiny — *.docx (MS Word 2010, 2013).
[Tonst — 2 cm mo nepumeTpy. B penakiiito mogaerhest
CJICKTPOHHUH BapiaHT CTATTi.

TekcT HayKOBOi (€KCIIEPUMEHTANIBHOT) CTATTi IMO0-
JTAETBCS 32 TAKOIO CTPYKTYPOIO: BCTYI; 00 €KTH Ta
METOAMKA JOCIIDKCHHS; Pe3yabTaTH; AUCKYCIs, BUC-
HOBKH; MOJSKA (32 MOTPEOM); CIIUCOK JITEpaTypH.

OrsiioBa CTarTsi MOXKE MaTH Pi3HY KUIBKICTb
CTPYKTYpHUX MIAPO3AUTIB 13 JOBIILHUMH Ha3BaMH,
ajie BKa3aHi IMyHKTH € OOOB’SI3KOBUMH: BCTYI; BHC-
HOBKH; CIIHCOK JiTeparypu. B 00ox Bunankax iHdop-
Mallist Ipo aBTOPIB MMOJAETHCS JJBOMA MOBaMH — yKpa-
THCHKOIO Ta aHTIIHCHKOIO.

VY crarri nmoBuHHI OyTH 4YITKO CGOPMYIIbOBaHI
aKTyaJbHICTh TEMH, MeTa poOOTH, 00’€KT 1 mpeamMer
JOCTIIKEHHST.

Jo apyky mpuiimMaroThcsl CTaTTi yKpaiHCHKOIO Ta
aHIIIACHKOI0 MOBaMH. JI0 KOXKHOI CTATTi IMOMAIOThCS
aHoTaIli JBOMa MOBaMHU.

Y BHHOCIII MMOJAIOTh BIJIOMOCTI MPO BCIX aBTOPIB,
B SIKI BKa3yrOTh WICHCTBO B AkajeMil (3a HasBHOCTI),
HAyKOBHH CTYIHb 1 HayKOBE 3BaHHs, Miclle POOOTH,
pobouy ajpecy, €JIEKTPOHHY aapecy Ta BiIKPUTHH
inenTudikarop HaykoBoro gociigauka ORCID.

OO6csr aHoTalii YKpaiHChKO MOBOIO — 22-25 psiji-
kiB abo 1400-1600 3makiB. OOcsar a”oramii aHmIiii-
CHKOIO MOBOIO TIOBMHEH CTaHOBUTH He MeHe 40 psi-
kiB 260 2600 3HakiB. KitouoBi ciioBa B o0csr aHorariii
HE BXOJIAATH.

Jnst crareii, HamMcaHWX aHDIIHCHKOI MOBOIO,
NOTPiIOHO JTOJATH PO3MIMPEHY aHOTAIlil0 YKPATHCHKOIO
MOBOIO — 40-45 psankiB. OOcsr aHOTaIlll aHITIHCHKOIO
MOBOIO CTaHOBUTH 22-25 psiAKiB (0€3 KIIIOYOBHX CIIiB).

B asoTarisx MakcuMallbHO TIOBHO B MEXKax 3a3Ha-
YeHOTro 00CsTY NOBUHHI OyTH BiJIoOpa)keHi OCHOBHI pe-
3yJABTaTH JOCTIKeHb. [10TpiOHO yHHMKATH 3arajbHHUX

BUpa3iB («Y cTaTTi HaBEIEHO pe3yabratH...», «O0-
TPYHTOBaHO BHUCHOBKH...», «HaBeneHo naui mozo...»
i T.I.). AHoTawii MOBUHHI OyTH HAIMCaHI YiTKO, 3pO-
3yMIJIO 1 JJAKOHIYHO.

Kitouosi cioBa/ciioBocrionyuerts (10-12 mir.) He
NOBHHHI JTyOJIOBaTH 3arojioBKa CTaTTi.

Criucok JniTeparypy NOBUHEH BMILATH HE MEHIIE
15 nmiteparypHux mxepen. baxkaHo HaBOIUTH MOCH-
JaHHS Ha JKepena, omyOmikoBani micist 2010 poky,
0Cco0NMMBO Ti, AKI MaioTh iHIEKC doi. CaMoUUTyBaH-
H — He Oumbme 15% (mBa-Tpu mxepena). Ilig uac
(opMyBaHHSI CIIUCKY JITEpaTypHUX JDKEpen HeoOXif-
HO KopHucTyBaruch Bumoramu APA 6" Edition.

VY «Cnucky niteparypu» HEOOXiJHO HABOAWTH JIHK,
3a SIKMM JDKEpesIo JOCTymHe B Mepexi [HTepHert, abo
iHAEKC doi. 32 MOXKITUBICTIO BapTO YHHUKATH MOCHIIAHb
Ha JITepaTypHi JpKepena, siKi BiACYyTHI B 1HTEpHET-
pecypcax. TpaHcmiTepauis JliTepaTypHHX JDPKEpen B
CTaTTSAX He Jomyckaerbes. Crmcok O6idmiorpadiuHnx
NOCWJIaHb TOBMHEH OyTH HaBEICHHUH MOBOIO OpPHIi-
HaJly, a B KBaJIpaTHHUX AYKKaX — aHTIIIHCHKOIO MOBOIO.
VY nyxkax HeoOXiJIHO BKa3aTh MOBY, Ha SIKIi BHUja-
HO JliTepaTypHe jxepeno (Hamp., in Ukrainian). Skmo
poboTa BuAaHa aHTIIIHCHKOIO MOBOIO, TO MOBY B JYXK-
Kax BKa3yBaTH HE MOTPiOHO.

Oco0OiuBy yBary aBTOpPIB 3BEPTAEMO Ha IPaBUIIb-
He mopaHHs «CIUCKY JiTepaTrypu» Ta aHIJIOMOBHY
yactuHy myOmikanii. CTarTio 4uTatumMe MiKHApOI-
Ha ayAUTOPisl HAYKOBILIB, TOMY TEKCT aHOTalii MOBH-
HeH OyTH YiTKUM 1 3B’SI3HHUM, a ii 3MICT — 3pO3yMiJINM
0e3 o3HalOMJICHHS 3 OCHOBHUM 3MIiCTOM CaMoi CTaTTi.
VY crarti motpiOHO 3acTOCcOBYBaTH (PaxoBy TEPMiHOJIO-
rifo, SIKy BUKOPHCTOBYIOTh y MPOQITBHUX MiKHAPOI-
HHUX aHIJIOMOBHUX BUAAHHSIX.

TekcTt crarri, aHoramii, Ha3BH TaOIUIb, CIIH-
COK JliTepaTypu mopatoThesi mpudpTom Times New
Roman 14. [lignucu no pucyHkis — mpudrom Times
New Roman 12, BupiBHsHi o ueHTpy. ®otorpadii Ta
PUCYHKH TIONAIOTH O€3M0CepeIHbO y CTaTTi, a TaKokK
okpemuM ¢aitiom y Qopmari *.jpg, un odopmieH-
Hi y cepenoBuii MS Exel. Ha3su tabnuie Ta mignu-
CH JI0 PUCYHKIB B YKpPaiHOMOBHHX CTaTTSIX MOTPiOHO
JyOJIFOBATH aHTIIIHCHKOK MOBOIO.

He moxHa mogasaty mocuiaaHHS Ha TaOIuLIo ado
PUCYHOK OKPEMUM pEUEHHSIM. 3a HAasSBHOCTI y TEKCTI
nauie ofHiel TaONuIi 9M PUCYHKY iX HE HyMepy-
I0Th, 4 B TEKCTI MOJAIOTHL BIAMNOBIIHE ITOCHIAHHS:
Tabn. (puc.). 3a MOBTOPHOTO MOCHJIAHHS HA EJIEMEHT
noTpiOHO BKa3zyBaTH (AWB. TaOIl.; IUB. pUC.).

Information for authors
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HazBu Tabmuils i pUCyHKIB (2 TakoXX TMPUMITKH J0
HUX) MaloTh OyTH BUYEPITHUMH 1 YiTKO cPOpPMYyITHOBa-
HUMH, 1100 9UTa4 3MIT 3p03yMITH IXHIl 3MiCT, HE B/Ia-
IOYMCH 10 TIOIIYKY BiAMOBIIHUX MOSICHEHb Y CTPYK-
TYpPHHX MiJIpO3AiJax CTaTTi.

VY Tabnuusgx MoBHHHI OyTH BIJICYTHI BEpTHKAIIb-
Hi minii. [lomaroTbes nuie TOPU3OHTANBHI JiHIT —
y «IIami» Ta B KiHI[ TaOmwiIi.

[ToTpiOHO PO3PI3HATH CHMBOJIU «—», «—» Ta «-».
[lepmmii i3 HUX y PYKOIUCI CTATTi HE BUKOPHCTOBYIOTH.

Heo0xigHo 3BepHYTH yBary Ha NpaBHIbHICTH BXKH-
BaHHSM CIIY)KOOBUX YaCTUH MOBH: «BY», Ky»; «1», «Tay;
«3», «i3», «31» Tompo. Ilix yac ¢popmyntoBaHHs peueHb
MoTpiOHO YHUKATH CIIoBa «Oyno»: 0e3 HhOTO, 3a3BHYAI,
3MICT PEUYCHHSI HE 3MIHIOEThCS. Y cTarTi OaxaHO He
BUKOPHCTOBYBATH CKOPOYCHHSI HAyKOBHX TEPMiHIB.

He pexoMeHI0BaHO BKMBATH Yy TEKCTI MacHBHUM
(dbopmaT: «IOCITIHKEHHS 31IHCHIOBAIINC», «PE3yiIbTa-
TH OTIPAIbOBYBAJIUCS) TOIIO; MOTPIOHO — «IOCIIHKEH-
HS 3[IIHCHEHOY, «PEe3yJabTaTH ONPaIboBaHO» 1 T.1I.

Otpumani pe3yibTaTd IOCIHiIKeHb MOBHUHHI OyTH
OnpanboBaHi MaTeMaTHYHAMH METOJaMHM, L0 Mif-
TBEP/PKY€E IXHIO NOCTOBipHicTh. be3 Takoro ormpaio-
BaHHS CTaTTi JI0 IPYKY HE TPUIMAIOTHCA.

HaiiBaXTMBINIOI0 YACTHHOIO HAYKOBOI CTaTTI €
BHCHOBKH, JI€ HABOMATH MiJICYMKH 3/IiHCHEHOTO JOCIIi-
JDKCHHS, y3arajlbHeHHS 1 nponomuii’ LIOJI0 3aBIAHB,
cq)opMynLOBaHHx y BCTyr[l BucnoBku (bopMymome
YiTKO, JIJAKOHIYHO 1 3p03yMiJI0, BOHU TIOBHHHI BUXOAUTH
13 pe3ynbTariB MPOBEICHUX JOCTIKEHb. Y BHCHOBKAX
3a3HA4YalOTh CTYIIHb JIOCATHEHHSI IOCTAaBICHOI METH
po0OTH 32 JTOTIOMOTOI0 BHKOPHUCTAHMX METOIIB 1 METO-
IMKH JTOCTi/DKeHb. Brano copMynboBaHi BHCHOBKH
JIOTIYHO 3aKIHYYIOTh HAyKOBY POOOTY, poOiAaTh ii mimic-
HOIO 1 3aBEPILCHOIO.

BucHOBKM OBHHHI OyTH KOPOTKUMH 1 IOAaHUMH Yy
BUIJIAII TEKCTY 0€3 HyMmepailii.

VY 30ipHuky npanpb «Hayxosi npari JliciBauuoi aka-
nemii HayKk YKpaiHu» He MOXYTh OyTH OmMyOJiKoBaHi
Marepiajid, sIKi BXe paHime myOniKyBaiaucs B 1HIINX
HayKOBHX 30ipHHKax. PemakuiliHa Koseris HayKOBOTO
BUJIAaHHSI 3aJIMIIIAE 3a COOOI0 MPABO BIIXUJISTH CTATTI,
SIKi HE BIJMTOBITAIOTh BUMOTaM 1 TeMaTHIIi 30ipHUKA.

HaykoBi crarTi, o HamidmumM A0 pemaxiii, mpo-
XOITh Ipolec peueHsyBaHHsA. Dopmu pereH3yBaHHS
cTarei: BHYTPIIIHS; 30BHILIHS.

3aCTymHUK TONOBHOTO PEAKTOPa BU3HAYAE Bijl-
MOBIAHICTE CTATTI Npodiio XypHalLy i ckepoBye ii
Ha peleH3yBaHHS (haxiBIIO — JOKTOPY 4M KaHAWIA-
Ty HayK, SIKHH Ma€ OJMM3bKY /10 TEMHU CTaTTi HAyKOBY
crierianizamiro.

Marepianu peneH3yroTh WICH! PeAakIiifHoi KoJerii
HAyKOBOTO BHIAHHS Ta/a00 CTOPOHHI He3alexHi eKc-
MePTH, BUXOIMYH 3 MPHUHIUITY 00’ €KTUBHOCTI 1 3 TIO-
3WIIHA BUIIMX MIKHAPOJHUX aKaJeMiYHUX CTaHIapTIiB
axocTi. TepMiHM peleH3yBaHHS B KOKHOMY OKpEMO-
MY BHIAJKy BU3HAYAIOTHCS BiANOBIAAIBLHUM PEIAKTO-
POM 3 ypaxyBaHHSIM CTBOPEHHS YMOB JJIsi MaKCHMaJlb-
HO OTNEpaTHBHOI myOumiKamii cTaTTi.

HasiBHICTS TTO3UTHBHOI perieH3ii He € JOCTaTHHOIO
migcTaBoro s myOmikaii crarti. OcraroyHe pilieH-
HSl TIPO JIOUIJIBHICTH OMyOJIiKyBaHHS MpUHMae peaak-
[ifiHa KOJIeris.

[Micns mpuidHATTS 10 APYKY HAyKOBI Marepiajiu
MPOXOISTH MpOLeC pefarysans. Pepakuis sanminae
3a CO0OIO0 MPaBO Ha CTHJIICTHYHY MPABKY PYKOIHCY,
JiTepaTypHe pelaryBaHHs Ta CKOPOUEHHS TEKCTiB 31
30epeKEHHAM ABTOPCHKOTO CTHIIIO. 3 aBTOPOM Y3roO-
JOKYIOTBCSI TIPaBKH, SIKi, HA AYMKY pelakiii, MOXYTb
HE 30BCIM TOYHO TEPEeIaTH 3MICT TEKCTY.

BinmoBimaneHICTh 32 TOCTOBIpHICTH 1HQOpMAIi y
CTaTTsX, TOYHICTh HA3B, CTATUCTMYHUX JaHUX, IPi3-
BULI 1 UTAT HECyTh aBTOpHU. Il YHUKHEHHS HEKO-
PEKTHUX 3all03WYeHb a00 BHKOPUCTAHHS PE3YJbTaTiB
JOCTIKeHHS TPeTiX ocid aBTopu 3000B’s13aHi JOTpPU-
MYBaTHCh €THKH HAyKOBOTO IIUTYBaHHS.

VY Bumankax BUSABICHHS IUIariaty BiAOBimab-
HICTh HECYTh aBTOPH HaJaHUX MaTepialiB.

[licnms TpUHHATTS pEAKONEri€lo pIilleHHS PO
JIOTIYCK CTaTTi 10 IyOJiKamii BigMOBiJaIBHUIA CEK-
perap indopmye mpo 11e aBTOpa 1 BKa3ye TEpMiHH
ny6n11<au11 OpI/IFIHaJII/I peueH31H 30epiraroTbcst y pe-
JaKUiiHiil Konerii i B pefaxiii HayKOBOro KypHaiy.
[IpuiiHATi 10 APYKYy HAayKOBI Marepiasin HE IOBEp-
TalOTHhCS Ta HE MOXYTh OyTH HAJpyKOBaHI B IHIINX
HayKOBUX JKypHaJIax.

Jeranprima indopmarist 1j1si aBTOpiB MIOAO0 Mpa-
BUWJI Ioziaui crated 1o 30ipHuka «Haykosi mpari Jlicie-
HUYO1 akamemii Hayk Ykpaiam», opopmieras « CIECKy
JiTepaTypu», MOMITHKH BIAKPUTOTO TOCTYIY ITOaHa
Ha caiTi 30ipHMKAa HAayKOBUX Mpailb: http://fasu.nltu.
edu.ua/index.php/nplanu
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