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InBasii komax-Pinodaris Ha TepuTopito YKpaiHn
[.71. Mausx’, B.O. Kpamapeup?

IH6a3iiini 8UOU KOMAX € BANCTUBUM YUHHUKOM, AKUL CYMMEBO NIUBAE HA CIMAH 0eped Y Nicax i HACAOINCEHHAX Hace-
JIEHUX NYHKMI6. Bcmanosneno 6udosuil ckaao Hatbinbul Hebe3neunux eudis ineasitinux komax-ginogacis (oniogacis),
KT RPOHUKIU Ha mepumopiio Ykpainu. Oxapaxmepuz08ano 6ionociuHi 0coonusocmi iHeasitHux Qinoghacie iz epyn: Ko-
Maxu i3 SpusHUM POMoSUM anapamom, KOMAXy MiHYIOUI, KOMAXU i3 KOIIOYe-CUCHUM POMOBUM ANapamom, 2aioymeo-
prowoui komaxu. Busigneno Haubinvw Hebe3neuni 6uodu iH8asiluHux Komax ginopacie ma oxapaxmepuzo8ano ixuiil 6niue
HA CMaH aici8 i 3eleHux Hacaodicensb Hacenenux nynkmis. Ceped KoMax-iHeauoepis € 8uou, sIKi YCNiuHoO aKaiMamu3yed-
JIUCS, NOWUPUTUCS NPAKIMUYHO 6CIEI0 Mepumopielo Ykpainu ma cymmeso niugaioms Ha CMAH JiCi8 | HACAOdCeHb Ha-
cenenux nynkmis: Hyphantria cunea, Cameraria ohridella, Macrosaccus robiniella. B ocmanni poku snauny nebesne-
Ky CMAaHOo8UMb NOOAIbULe NOWUPEHHS MA HAPOCMAHHI YUCETbHOCMI HU3KU Komax: Aproceros leucopoda, Corythucha
arcuata, Metcalfa pruinosa. OKkpim ybo2o, y 3e1eHUX HACAONCCHHAX HACETEeHUX NYHKINIE MACO80 NOWUPIOIOMbCS Md 3d-
soaromo wikoou Cydalima perspectalis, Corythucha ciliate, Halyomorpha halys, Igutettix oculatus. OcHogHum uiisxom
NOWUPENH s THBA3IIHUX KoMaX 8 VKpaiui € mopeiens caousHum Mamepiaiom ma O0eKopamueHumu pocaunamu. Buxo-
PUCTNAHHSA XIMIUHUX [ MEXAHIYHUX Memo0ig 01151 OOpombOU 3 NOWUPEHHAM THEA3IIHUX KoMax-(inogazie He 3abe3neuye
docmamuboeo egpexmy. [Ipupoonuil KOHMpPOIb HAO THEAZIIHUMU KOMAXAMU MONCTUBULL Y GUNAOKY (opMY6anHs egek-
MUBHO20 NAPAZUMAPHO20 KOMNILEKCY, AKUU, Y NOCOHANHI 3 THUUMU 3aX00aMU, Y MAUOYMHbOMY MOdHCe CIMAMU OCHOBOIO
iHMe2poB8anH020 3axucmy 1icié ma 3e1eHUx HacaodlceHb HACeIeHUX NYHKMIE.

Knwwuosi cnosa: ginoghacu; ineaziiini 6uou; nOWUpeHHs, Jicu,; 3e1eHi HACAOICEHHS HACELEHUX NYHKMIE.

Beryn. [lutanns OionoriuHux iHBa3iii aJBEeHTHB-
HUX (HE MICHCBI/IX) OpraHi3MiB CTa€ OIHUM 13 HalBax-
JIMBIIIMX BUKJIUKIB Cy4aCHOCTI Ta PO3IISIAAETHCS SIK
CYTT€eBa 3arpo3a 610pi3HOMAHITTIO PUPOTHUX EKOCHC-
tem (Evans, & Oszako, 2007; Roques et al., 2010; Kra-
marets, Matsiakh, 2017). ABroxtonni ¢itodaru pos-

BHBAJIMCS NTAPaAJIEeIbHO 13 JTICOBUMHU €KOCUCTEMAMH, 1110
pu3Beso 10 GopMyBaHHS MEBHOI CUCTEMH pearyBaH-
Hs Ha 3M1Hy €KOJIOTTYHUX YMOB Ta 10 BUHUKHCHHS CBO-
rO poay 3armoODKHUX MEXaHi3MiB MPOTH/Iii MaCOBOMY
PO3MHOXEHHIO POCIMHOIIHUX KOMax. 30Kpema, micis
PI3KOTO HAPOCTAaHHS YMCEIBHOCTI XBOE- 1 TUCTOTPU3-

Maysix Ipuna Ilasniena — kanauaar OIOJNOTTYHUX HAYK, ZOKTOPAHT Kadeapu JiciBHUITBA. HamioHanbHMIT JTiCOTEXHIYHUN YHIBEpCUTET YKpaiHH,
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HUX KOMaXx, aKTHBI3YEThCSl PO3BUTOK CHTOMOIIATOTCHIB
Ta eHToMo(aris (Xmxakis i1 mapasutoinis). Hatomicts,
iHBa3iliHI QiTodarn y HOBUX yMOBaX 4aCcTO MOXYTh 3a-
BAABaTH 3HAYHOI IIKOJIM JIicaM — PEryJII0I04l YHHHUKH
B OioreoreHo3ax He MPAIIOIOTh Ha HAJIEKHOMY PiBHI
Ta HE 3aBXK/IU MOXKYTh 3a0€3MeUUTH e(DEKTHUBHY MTPOTHU-
Tit0 1HBa31i HOBOTO OpTaHi3My.

Hasecni 2019 p. omyOmikoBano Ilpoekr pos-
nopsipkeHHs Kabinery MinicTpiB Yipainu «lIlpo cxBa-
nenHss HauionanbHOT cTparerii Mm010 MOBOKEHHS 3
1HBa31HHUMH YYXOPiTHUMHU BUAaMH (iopu 1 GpayHH B
Yipaini Ha nepion 10 2030 poky» (Draft resolution...
2019). Onmmax y ipoMy JOKyMEHT1 OCHOBHY yBary
NPULICHO 1HBa3IHMM BHAM POCIHH Ta XPEOCTHHX
TBApUH 1 TPAKTHYHO HIYOTO HE CKa3aHo [Mpo
MOBOKCHHS 3 iHBa3iHHUMHU BHIaMU Komax-¢itodaris
1 ¢itomarorenis. [IpoTe, Bka3zyeThcsi Ha HEOOXITHICTH
OHOBJICHHSI TIEpENiKy KapaHTHHHHUX OpraHi3MiB,
MOCHUJICHHS MHUTHOTO KOHTPOIIF0 CTOCOBHO BBE3CHHS
OpraHizMmiB i3-32 KOpAOHY 1 poOOTH BETEPHHAPHOI Ta
¢itocanitapHoi ciayx0m». Pazom 3 TUM, B ocTaHHI
POKHM Ha TepuTOpii €Bponu BiAMIUEHO 1HBA31I0 Pi3ZHUX
TpyT aABEHTUBHUX POCIUHOITHIX IKigHUKIB (Roques
et al., 2010). IIpoGiema HEKOHTPOILOBAHOI eKCHAHCIi
AIBCHTUBHUX IIKITHUKIB € JyXE aKTyaJbHOIO
(Meshkova, Turenko & Bajdyk, 2014) i nanexurs
0 ONHI€T 3 HAWTOCTPIMMX EKOJOTIYHHX TIpoOieM
r100asbHOTO piBHS. MiChKi 3€JIeHI HACA/PKEHHS € Hali-
CIPUIHATHIIIUMH IO MPOHUKHEHHS Ta IOJAIBIIOTO
MOLITMPEHHS BUIiB-iHBalACPiB, YOMY, 30KpeMa, CIIpHsie
BBE3CHHS Ta BUKOPUCTAHHS HOBUX BHIIB POCIIHH, TTOSBA
HOBHX EKOJIOTIYHUX Hilll, CIPUSTIUBHHA AJISI PO3BUTKY
¢itodaris mikpokmimar Tomo. BogHowac iHBa3iiiHi
¢iTodaru CTaHOBIATH AOBOJI 3HAYHY 3arpO3y TaKOXK 1
JicocTaHaM.

Cepen koMax-iHBalepiB Aeaai OLIbLIIOro 3HaUYCH-
Hs1 HaOyBa€ MOIMMPEHHS aJBEHTUBHUX BUIB KOMax i3
rpymnu ¢inodaris (B €BponeichkuX HKEpeax ix me Ha-
3UBAIOThH (oiiodaramu) — TOOTO KOMaXx, SIKi JKUBIISATh-
csl acUMUIALIHUM anapatoMm pociuH. llomkomkenHs
JUCTKIB CYTTEBO BIUTMBAE Ha (Di310JIOTIYHUI CTaH poC-
JIMH, TPU3BOAMTH 10 IXHBOTO OocnabneHHs, a baratopa-
30Bi MOMIKO/KEHHS — 1 A0 TXHBOTO BiaMupanHd. Tomy
JoCHiKeHHsT Oiosorii Ta exonorii iHBa3iitHux dinoda-
riB B yMOBax YKpaiHU € aKTyaJbHUM 3aBJIaHHSIM.

O0’exTH Ta MeTOAMKA AOCTiIKeHb. 00 €km 00-
cnidoicents — alBEHTUBHI KoMaxu-dinodaru. [Ipeomem
docnidoicents — iHBa3is kKoMax-Qinodaris y Jiicu Ta 3e-
JIeH1 HacaKCHHS HACCJIICHUX MyHKTIB YKpaiau. Mema
docnidoicenb — BUSIBIICHHS PIBHS 3arPO3H Ta MOXKIMBO-
TO BIUIMBY 1HBa3iWHUX KOMax-(inodariB Ha CTaH JiCiB
1 3€JICHUX HacaKeHb HACEJICHUX MYHKTIB.

Jlsi BUBUEHHST BHIOBOTO CKJIQAy 1HBa3iMHHUX BH-
niB xomax-¢itodaris y 2017-2019 pp. 3ailicHeno pe-
KOTHOCIIMPYBaJIbHE  OOCTEKEHHsSI 3CJICHUX  Haca-
JDKEHb HACEJICHUX IYHKTIB Ta JIICOCTaHIB Ha TEPUTO-
pii JIpBiBCBKOI, 3akapmarcekoi 1 TepHOMiNBbCHKOT 00-
nmacteil. Y Xoai Bi3yaJbHOro ONIAY JEpeB 1 KYLIiB
BiIOMpany 3pa3Ky IOIIKOP)KEHb, JMYMHOK Ta iMa-
ro xomax-¢inogaris. Ans inentudikanii BumoBOi Ha-
JIS)KHOCTI KOMax BHKOPWCTOBYBAIIM CIICIIaIbHY JIiTe-
parypy (Roques et al., 2010; Roques et al., 2017), a

Takox iHpopmariro i3 iHTepreT-pecypcis (Ellis, 2019;
British Leafminers, 2019) ta 3 Mi>kHapogHuX 0a3 jaa-
nux: DAISIE, EPPO, NPPO. Oxkpim 11p0ro ompariso-
BaHO iH(OpMAITiFO PO HASBHICTH PI3HUX BHJIIB KOMaxX-
iHBaliepiB Ha TepuTOpii YKpaiHW y HAYKOBUX ITyOIi-
Kaiisix Ta B 0a3i manux caity Ukrainian Biodiversity
Information Network [UkrBIN] (UkrBIN, 2020). 3a
HAsSBHOCTI BJIACHUX CIIOCTEPEX)EeHb abo JOCTOBIp-
HOT 1H(opMalii Bij (axiBI[B JIICO3aXUCHUX ITiIIIPH-
€MCTB TIPO TIOMIMPEHHS OKPEMHX BHUIB, MaHI calTy
JIOTIOBHIOBAJIH.

Pesyabratn gociaigikeHb Ta ix o0roBopeHHs. 3a
XapakTepoM BIUIMBY Ha KOPMOBI POCJIMHM MOXKHA BU-
JIUIATH KiTBbKa TPYT iHBa3iHUX KoMax-(inodaris: Ko-
MaxH, JTUYMHKH SIKUX KHUBJSITHCS JIUCTKAMHU abo XBO-
€10 BIJIKPUTO; KOMaxU-MiHEpU — JTMYMHKH SIKUX JKHB-
JSTHCS B CEPEeUHI XJIOPO(]IIOHOCHUX TKaHUH; KOMa-
XH 13 KOJTF0YE-CHCHUM POTOBHM arapaToM — KUBIISTHCS
COKaMH POCIIMH, TTPOKOJTIOI0YN TTOKPUBH JICTKIB, a 1H-
KOJIM 1 MOJIOJTUX TIarOHiB; TaJIOyTBOPIOBaUi — B TIPOIIECi
JKUBJICHHSI CIPUYMHSIOTH Ae(opMariito TKaHWH JIMCTKA
Ta NPU3BOAATH 10 YTBOPEHHS I'aJIiB.

Ineazinni ¢pinoghazu, aki yncuenamovca GiOKpu-
mo. TUIIOBMM TIPUKIIAZOM iHBa3ziiiHOTO (inodara, iu-
YUHKH SKOTO JKUBJISATHCS BIAKPUTO, € OUMHA amepwH-
KaHChKUU Metenuk Hyphantria cunea (Drury, 1773)
(Lepidoptera: Arctiidae). Lleii Bug € 00'ekTOM BHYT-
pilmHBOTO KapaHTHHY B Ykpaini. B 1952 p. Bussie-
HUM y 3akapnarcekiii oOmacti, ogHak Kapmaru mnes-
HUI vac Oyl MEepenkoJ0 JJisi HOro MOJalIbIIOTOo
MIPOHUKHEHHS Ha TepuTopito Ykpainu. B 1966 p. mic-
JIs1 TIOBTOPHOTO MPOHHMKHEHHS 13 PymyHii uepes Mon-
JoBy Ha Teputopito Oechbkoi 001acTi aMEepPUKaHChKUM
OiMii METeNnK 1MoYaB IHTEHCHBHO PO3IIUPIOBATH CBIii
apean (Krivosheev, 2009). IleBunii yac 6inuii amepu-
KaHCBHKHI MeTeJIMK OyB MpHypOYeHUH 10 MiBAHS YKpa-
{HHU, OIHAK TEeNep HNOMKUPHUBCS HAa TEPUTOPIIO LIEHTPaJlb-
HUX 1 MBHIYHUX oOnacteii (puc. 1). [I[poHuKHEHHS 110~
TO BHJy y OUIBII MIBHIYHI PaliOHH Ta MOXKJIMBICTH HOTO
TTOJTAJTBIIIOTO MTOITUPEHHS 0B’ I3YIOTh 13 TOTEIUTIHHAM
kiimary (Gomi et al., 2007). PosrisaeTscst mutanHs
1I0JI0 BHUTYUEHHS HOTO 31 CIIMCKY KapaHTHHHUX Opra-
HizmiB (Krivosheev, 2009).
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Le#t iHBaiiep € MUPOKUM TMOMI(paroM — IOIIKO-
JoKye moHaa 250 BHIB KOPMOBHX POCIHH. 32 BUCO-
KOT YHMCEJIbHOCTI CyTTEBO OCIAOJIOE K MICLEBI, TaK
1 IHTPOYKOBaHI MOPOJH JEPEB, a 32 OararopasoBOro
TONIKO/KCHHS KPOH TIPU3BOIUTE 110 BiMUPAHHS Je-
peB. DOpMye€ MPOTATOM POKY JBa MOKOTIHHS, IO M-
CWJIIOE€ HETaTWBHY Jif0 Ha KOpMOBi pociuHH. [Ipo-
HUKHEHH: 017100 aMepuKaHCchKoro Meremuka B 2018-
2019 pp. y 3anosinHi Jicoctanu [IpupogHoro 3aro-
BilHUKa «Menobopu», Jie MPOBEICHHS XIMIYHUX 3a-
XOJIiB O0pOTHOM 3a00pOHEHE, CTBOPIOE HEOC3MEKY MIJIsS
CTaOUTBHOCTI MPUPOTHUX KOMIUICKCIB TOMITBCHKUX
niopoB. Ham3BruyaitHo HeOe3neuHuid 1S cafiiB, 3ee-
HUX HACa/PKCHb HACEJIEHUX IYHKTIB 1 JIJIs JTICOCTAaHIB
JIUCTSIHUX TTOPI/I.

Tepuropieto YKpaiHW aKTHBHO MOIIUPIOETHCS HO-
BU 1HBa31MHWUN BUI — caMITuToBa BorHiBKa Cydalima
perspectalis (Walker, 1859) (Lepidoptera: Crambidae)
(cunoH.  Neoglyphodes  perspectalis;  Glyphodes
perspectalis; Diaphania perspectalis). 3aBnae 3Ha4HOT
HIKOAW PI3HUM BHJAM Ta copTaM caMiuty (Buxus
Spp.) B 3€JCHUX HACAJKCHHSIX HACEJICHUX IyHKTIB.
Lle#t manmexocxigHWii BUA MPOHUK Ha TEPUTOPi0 €B-
ponu (MMOBIPHO, 13 CATUBHUM MaTepiajioM IS O3eIIe-
HeHHs) Ta Bke B 2006 p. MacoBo MOIIMPUBCS B 3elIe-
HuX HacapkeHHsX Himewuwnu Ta llseiimapii (Billen,
2007; Kriiger, 2008; Straten van der & Muus, 2010),
a 3roJloM i B iHmmMX Kkpainax €Bpomu (Gninenko et al.,
2018). Ilicns 2012 p. Oys 3aBe3eHuii 3 Iramii pazom
13 camMInTaMy, 3aKyTUICHIMH JUJIsl O3€JICHEHHS OJIiM-
miicekuX 00’ekTiB B M. Codi, Micjas 40ro MacoBo IO-
mmpuBcst Ha TepuTopii Kaskazy (Matsiakh, 2016;
Matsiakh et al., 2018). B Ykpaini rycenuis camiiu-
TOBOT BOTHIBKH BUSIBWIIN BIITKY 2014 p. y po3caaHu-
Ky neanapapiro BJIHC «bepesunka» /{11 «MykadiBchke
JID» (Turys, 2015)

Le#t criemianizoBanuii ditodar CaMILHUTY 6yB 1o-
mupeHui Ha Teputopii CloBay4nHU, 3BIKH 1 BigOy-
jocst floro mpoHukHeHHs Ha 3akapnarts. o 2017 p.
CaMILIMTOBA BOTHIBKA PO3IOBCIOAMIIACS MPAKTUYIHO TIO
BcboMy 3akapmartio. Omnak, ke y 2011-2012 pp. Ha
(hopymax caaiBHUKIB Oy IMOBIZOMIIGHHS TIPO HasiB-

HICTh IIHOTO IIKiMHUKA B oKoiwIsIX M. Kuesa (Kueso-
CBATOIIMHCHKUN pPalioOH), KyOW WOTO, HaWiMOBIpHI-
e, 3aBe3H i3 CaJuBHUM Marepiaiom 3 €Bporu. B
2018-2019 pp. cammMTOBa BOTHIBKa MOIIUPHUIACS 1 B
3eJIeHNX Haca/DKeHHsAX M. JIbBoBa. 3a JaHUMHU CalTy
Ukrainian Biodiversity Information Network, cranom
Ha 2019 p. neit mkigHUK 3adiKCOBAaHUN Y HACEICHHX
MyHKTax 3akaprnarcbkoi, JIbBiBcbkoi, Oneckkoi obmac-
Tel Ta B mictax Kuis, Xapkis, Oneca, Mukonais, Xep-
coH, [lninpo (puc. 2).
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Puc. 2. lloumpennst Cydalima perspectalis
Ha Tepurtopii Ykpainu (3a nanumu caiity UkrBIN
[http://www.ukrbin.com])

Binomi nBi Mmop¢ororiuni popmu imMaro cammunTo-
BOT BOI'HIBKM — TUIIOBa Ta MelaHicTuyHa (puc. 3). Po3-
BUTOK CaMIIUTOBOI BOTHIBKU BiJIOYBA€ThCS HAJ3BU-
YalfHO IHTEHCHBHO — B YMOBaX YKpaiHu (OPMYIOTHCS
JIBa TTOKOTiHHA. [lomupeHHro oro iHBaiIepa crpuse
MPAaKTHYHO HE3HAUYHA aKTUBHICTH HOTO MPUPOJHUX BO-
pOTiB — Mij yac KUBJICHHS I'YCCHHULb B iXHIH TeMOTIM-
(i HAarpoOMaKYIOTHCS JIKAJIOIAN 3 JIUCTKIB, SIKi, B MO-
€JIHAHHI 13 KOPCTKMUMHU BOJOCKAMH Ha TOBEpPXHI Tila,
3aXMINAIOTh TYCCHUIb B/l TMOINaHHS NTaxaMu Ta Iie-
pPEBaXHOIO OITBIIICTIO €BPONMEHCHKUX EHTOMOdariB-
xwkakiB. OOiratHi Mapa3uToiad CaMIIMTOBOI BOTHIB-
KM B €BpOIIi BiZICyTHI, BIUIUB EHTOMOIIATOICHHUX OaK-
Tepiil Ta TprbiB Ha el Yac € HECYTTEBUM.

B

Puc. 3'. Cydalima perspectalis: a — TumnioBa Gopma, 6 — MenaHicTHIHa GopMma, B — TYCEHHUTIS

' Bci dororpadii y 11iif cTaTTi BUKOHAHI aBTOPAMHU JTOCITI KSHHSI
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IaTeHCHMBHE PO3MOBCIOMKEHHS IIHOTO CIEIiai3o-
BAHOTO IIKIIHUKA CAMIIMTY CTAaHOBUThH 3HAYHY 3arpo-
3y AJISl 3€JICHOTOMY TOCIIOAApPCTBAY — )KUBJICHHS Tyce-
HUIIb BiOYyBAE€THCS Ay)KE IHTEHCHBHO Ta MPU3BOIUTH
IO IIBUAKOTO BiJIMUpaHHS KYIIB i JiepeBelh CaMIIH-
Ty, SIKi BUpOLTyBasn Ta (JopMyBasl TpuBaiuii yac. bo-
poTe0a i3 JIWYMHKaMH TOTpedye peTerIhbHOro KijabKa-
Pa3oBOro 3aCTOCYBaHHS 1HCEKTULMIIB MIPOTATOMBIIPO-
JIOBX BereTaliiiHoro rnepiogy. € BiJOMOCTI Mpo Te,
IO JTMYUHKH YPAXKAOTHCS €HTOMOITATOTCHHUMHU OaK-
TepisMHU Ta rpudaMu. J[ns HUX TaKOX BIACTHUBHN Ka-
Hi0ami3M — moinaHHs a00 TpaBMYBaHHS T'yCEHHIIb MO-
JIOJIITIOTO BIKY TYCEHHUIIIMU CTapIIUX BIKOBHX CTaii
(Gninenko et al., 2018).

PoGiniesuii nunbiuk Nematus (Pteronidea) tibialis
(Newman 1837) (Hymenoptera: Tenthredinidae) — in-
BaziiiHuii BuA i3 IliBHiuHO1 AMepuku. B €Bpor[1 BIiep-
ure BusiBnieHni y 1825 p. B HimewuuHi, y cremnoBiii 30Hi
VYxpainu Bimomwuii 3 kinng XIX ct. (Ermolenko, 1981).
MoHodar, TMYMHKH SIKOTO MPOrPU3aI0Th OTBOPHU B Ce-
penuHi JIMCTKIB poOiHil (Robinia pseudoacacia L..). Ha
1Iell 9ac MOMMPEHUH MPAKTUIHO B yCiX €BPOTEHCHKIX
kpainax (Roques et al., 2010). Ha tepuropii Ykpainu,
OJIHAK, TPAIUISETHCS JOBOJI PIJIKO, CYTTEBUX IMOIIKO-
JDKEHB JiepeBaM poOiHil He 3aBaae.

B’s30Buit munbmuk-3ur3ar Aproceros leucopoda
Takeuchi, 1939 (Hymenoptera: Argldae) MOXOJIUTh
i3 CX]JIHOI A3ii. B €pomi Bimommii HpI/IHaI/IMHl 3
2003 p. (ra miBHOYI YropmwmaH Ta miBaHI [lonbi),
a 10 2010 p. mommpuBcst Ha Teputopito Itamii, AB-
ctpii, Pymynii, CnoBauunnu Ta Yipaiau (Blank et al.,
2010; Zandigiacomo et al., 2011; Martynov & Nikuli-
na, 2017). XXuButhcs IUCTKaMHU pi3H1/1x BHJIIB POIY
Ulmus, ne MpoKJIaziae XapakTepHi 3BHBHCTI XOJH, a
Yy CTapuIoMy BiLi 3’ifa€ JIUCTKH TMOBHICTIO. €BpOmeH-
ceki Bugu Ulmus minor Mill. Ta U. glabra Huds. no-
BOMI ypasnuBi — Aedomiamist aeskux aepeB y CepOii
csarama 74-98% (Glavendekic et al., 2013). [Tapteno-
TeHETUYHE PO3MHOKEHHS, KOPOTKHM UK JITHIX Te-
Hepalliil 1 31aTHICTh yTBOpIOBaTH 2-3 (a B IEIKUX pa-
1ioHaX i OLIBIIIE) TTOKOIIiHb BIIPOJIOBK POKY CIPHSIOTH
(hOpMyBaHHIO OCEpE/IKIB MAacOBOTO PO3MHOXKCHHS
B’S130BOTO MUJIBIIMKA-3UT3ara Ta MPU3BOSTH J0 CHITh-
Hoi nedomiarii nepes (Blank et al., 2010; Martynov &
Nikulina, 2017).

Inesasziiini komaxu-minepu. 1HBa3iiiHi BUAM MiHY-
IOYMX KOMax (30KpemMa — MIKpOJICIioNTepa) CTaloTh
B)XJIMBMMHU YMHHUKAMH HETaTHMBHOTO BIUIMBY Ha Jie-
PEBHI MOPOJM Y 3€JICHUX HACA/DKCHHSX HACEICHHX
ITyHKTIB 1 B Jicax. [lepeBaskHa OiIbIIICTh IUX KOMaX 3a
XapaKTEepOM >KUBJICHHsI HaJleKaTh 10 onirodaris, T0o0-
TO TaKMX, L0 NPHCTOCYBAIMCS JI0 CHOKHBAHHS XJIO-
pO(I)lJ'IOHOCHI/IX YaCTHH JIMCTKIB POCIIMH IIEBHUX POJIB.
JIMYMHKY MIHYIOYMX BUIB € TUIIOBUMH eHAo(haraMu
(KMBJIATBCS BCEpeINHI TKaHWH POCIHH), TOMY BOHHU
O1ITBII 3aXMINEH] Ta CTiiKi 10 Mii 30BHINIHIX YMOB TIO-
PIBHSHO 3 TUCTOTPU3HUMH KOMaxXaMH, SIKi >KUBYTh BiJl-
KpHUTO. Buyyaroun 4acTuHy (OTOCHHTE3YHOUHMX TKa-
HUH KOMaxXH-MiHEpU MOXYTb CYTTEBO OCIAOIIOBATH
KOPMOBI POCITMHH Ta 3MEHIIYBAaTH IXHIO CTIHKICTH JI0
MaTOTeHHUX OPTaHi3MiB.

[lommpenns 1HBa3ifHUX KOMax-MiHEpiB YacTo
Ma€e MacoBUM xapakrep. THIOBUM NPHUKIAZOM MOXKeE
OyTH TiIpKOKalmTaHOBAa MiHYIO4a MilIb-CTPOKaTKa
Cameraria ohridella Deschka & Dimic (Lepidoptera;
Gracillariidae), siky onucano B 1986 poui. Bona myxe
HIBHJKO OXOIMJIa BeCh BTOPUHHUI apeall TipKoKallTa-
Ha 3BUUaiHOTO (Aesculus hlppocastanum L.) B nacene-
HHUX MYHKTaxX 1 IPUIOPOXKHUX JTicocMyTax €BponH, 30-
KpeMa i YkpaiHu.

[epmri momIkomKeHHs IMCTKIB TipKOKAIITaHa 3BH-
qaifHoro y M. JIbBoBi Buseneni B 2000 p., a 3 2002 p.
el Qirodar mopivyHO 3aBIa€ 3HAYHHUX IOIIKOKEHb
3enmeHnM HacapkeHHIM MicTa (Kramarets, 2005). bio-
JIOTisI T@ €KOJIOTisl IbOTO BUAY IETabHO OMUCAHA B JIi-
TepaTypl (Akimov et al., 2003, 2006). FlpKOKaIHTaHOBa
MiJIb-CTPOKATKa HOMIMPHIIACS MPAKTHYHO Ha BCil Te-
puropii Ykpainu. Lle momaiBonbTHHHUMI BU — IPOTSITOM
pPOKy Moxe yTBOproBartu 2-4 mokosiHHs. Y M. JIbBOBI
BK€ HAIPHUKIHII YePBHS CTYIIHb MMOIIKOHKEHHS JIHCT-
KiB TipKOKaIllTaHa 3BUYafHOTO MIHYFOUOK MIIITIO KO-
JIUBA€ETHCS B Mexkax Bij 25 o 60%. HaticyTreBiui mo-
ITKOKCHHS JINCTKIB CIIOCTEPITaIOTHCS Y TTapKaxX, CKBe-
pax 1 MPUIOPOXKHIX JicCOCMYTaX, Jie 3aJIHIIAEThCA Ha
3uMy onaie JucTs. [ipkokamTaHoBa MiHyloda Mijib
3UMY€ Ha CTaJlil JISTICYKU y MMaByTHHHUX KOKOHAX BCe-
penvHI MiH B OIaJUX JINCTKaX, caMe TOMY B TapKax i
NPUAOPOKHIX HACAIKEHHSX 3aBK/IHM € 3HAUHUH 3amac
3UMYIOYUX 0COOWH MIKigHMKa. HaToMicTh y HacamkeH-
HSIX, PO3TAIIOBAHUX Y pailoHaX MIUTBHOT MiCHKOi 3a0y-
JIOBH, JIe JINCTKU KalllTaHiB 30MParOTh JIBIDHUKH, I10-
IIKOJDKCHHS BHABISIOTHCS Y APYTid TOJOBHHI JiTa,
KOJIM Ha Wi IepeBa MepesiTaloTh iMaro Ipyroro ta Tpe-
THOTO TIOKOJIIHb 13 CKBepiB 1 mapkiB. Ha mommkomkeHnx
TYCEHUISIMH JINCTKAaX PO3BUBAETHCS rpud Phyllosticta
paviae Desm. (cuHoH. Guignardia aesculi (Peck) V.B.
Stewart) — 30ygHHK Oypoi MIISIMHCTOCTI JIUCTKIB TipKO-
KalliTaHa, 10 MPU3BOJWTH JIO TXHBOTO MEPeuacHOTo
omaanHs. J{o KiHIIA JT1iTa CTYIiHB ITOIIKOPKEHHS JICT-
KiB TipKokamtana 3sudaiinoro carae 80-100%.

Cameraria ohridella Moxe 3acensiTH TakOX J€si-
Ki 1HII BUAM 13 cekii Aesculus. HaroMicTp y TuCTKax
ripKOKamTaHa KpHBaBO-MSICHOTO (Aesculus % carnea
Zeyh.), axuil TOYNHAIOTH BIPOBAJUKYBAaTH B O3€Jie-
HEHHs B YKpaiHi 3aMiCThb TipKOKaliTaHa 3BHUYAHHO-
ro, JUYMHKH LOTO 1HBAa31MHOro BUAY (HABITH MiCIA
crpo0 3aceneHHs) He PO3BUBalOThCs. OqHAK, B OKpEMi
POKHM JINCTKH TipPKOKAIITaHA KPUBABO-M’ SICHOTO JI0BO-
7 CHJIBHO MOLIKOJUKYIOThCS OypoIo TUIIMUCTICTIO, IO
TaKOX MPU3BOJIUTE JIO CYTTEBOTO OCIIA0ICHHS JIepEB.

3a jiTepaTypHUMM JaHUMH BiIOMO, IO JIMYMHKH
Cameraria ohridella MOXyTb TakoX pPO3BUBATHCS B
JIUCTKAX BHUIIB poay Acer, 30kpemMa, A. platanoides L.
ta A. pseudoplatanus L. (Kosibowicz, 2005). V Haca-
JOKEHHSIX M. JIbBOBa BHSIBJICHO BUIIAJIKH 3aCEJICHHS Ta
YCHIIIHOTO PO3BUTKY I'yCCHHIIb TipPKOKAIITaHOBOI Mi-
HYI04O1 MOJII Ha JIUCTKax SABOPA (puc. 4). Taxi normuko-
JUKCHHS BUABIIAUTH Y JIPYTiil [IOJOBHHI JIiTa, 0COOIHMBO
B MICIISIX, JIe SIBIp pic MOPS] i3 CHIBHO MOIIKOJIKESHH-
MU JiepeBaMu ripkokamTana. Y [lonbiri 1Ba moKomiHHS
OO MiHEpa YCHIIITHO PO3BUBAJIKCS Ha JINCTKAX SIBOPA
(Kosibowicz, 2005).
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Puc. 4. Miunu Cameraria ohridella Ha mucTkax siBopa

lNpkokamtaHoBa MiHyr0o4a Mijib € B pamioni Oara-
THOX ITaXiB, Ma€ JJOBOJI IIUPOKE KOJIO EHTOMO(AriB —
xwkakiB 1 mapasuroiniB (De Prins W. & De Prins J.,
2005; Grabenweger et al., 2005; Kosibowicz, 2005).
Opnnak, O10JIOTIYHI YMHHUKM HE Jal0Th JOCTaTHHOIO
pe3yapTaTry — BIICYTHI BUCOKOCTICIIiaTi30BaHI Imapasu-
TH, sIKi 6 Mornu edexkrTuBHO BruBaTH Ha Cameraria
ohridella.

JlumoBa MmiHyto4a Minb-ctpokarka Phyllonorycter
issikii (Kumata, 1963) (Lepidoptera: Gracillariidae)
nomupuinacs 3 Jlanekoro Cxony. B m. Kuesi Oyna Bu-
sprneHa B 1987 p. (Kozlov, 1991), omHak Ha choroa-
HI TpPaIUIAEThCA MPAKTHMYHO Ha BCid TepuTOpii YKpa-
inu Ta B kpainax €Bponu (Sefrova, 2003). B micbkux
HACQ/DKEHHSIX CTYITiHb TTOIIKO/PKEHHS JUCTKIB MOXeE
CYTT€BO PI3HUTHCS HABITH HA CYCiTHIX BYJIHIAX, Bill-
MIYEHO TAKOX KOJIMBAaHHS YUCEIBHOCTI B Pi3HI POKH.
Hanae nepeBary 3aTiHeHUM Haca/pKEHHSM. Y Mapkax,
Jicomapkax i jicax Ha OJHOMY JIUCTKY JIUIH JIpiOHO-
mucroi (Tilia cordata Mill.) moxe Tpamisatucs g0 30
MiH, a Ha JUCTKY Junu mupokonuctoi (7. platyphyllos
Scop.) — no 35. JloBoJli CHIIbHE TIOIIKO/HKEHHS JIHCT-
KiB JIUTIH JIPiOHOIMCTOI BUSABICHO HAMHU B 3aKa3HUKY
«[laga Tamines» (Ynamkiebke smicHunTBo JIT «YopT-
kiBcbke JII»), B Hacamkennax [13 «Memobopm». 3u-
My€ Ha CTafii iMaro, JJis 4OrO XOBA€ETHCSA B TPIIMHU
KopH a00 B Oyab-sKi IIiJTHHH.

Jluctku tutatana (Platanus spp.) 3acense TaTaHo-
Ba Miib-cTpokarka Phyllonorycter platani (Staudinger,
1870) (Lepidoptera: Gracillariidae). Ha Tteputo-
pii Vkpainu Hanpukinni 80-x pokiB XX CT. miaraHo-
Ba Milb-cTpokarka BusiBieHa B Kpumy (Budashkin et
al., 2004), a 3 cepenuan 90-x — y XepcoHCHKiil 00
(Meshkova & Nazarenko, 2012). B 2003-2004 pp. mo-
mmacs B 3anopi3pKiid o0nacti. MacoBe MONIKOIKEH-
HSl JINCTKIB IIJIATaHIB CIHOCTEPIraeThCs B HACEIECHHX
MyHKTaX 3aKaprarchkoi o0 (puc. 5) — cepemHs Killb-
KIiCTh MiH Ha JIUCTKY MOXE CsAraTH J10 26, a MaKCUMaJlb-
Ha — 34 wT. Y 2017-2019 pp. BUABIEHO MOLIKOIXKEH-
HS JTUCTKIB TuTaTaHiB y M. JIpBOBI. [ImaTrarnoBa minyroda
MiJIb 3HAYHOT IIKOAM 3aB/ae riataHaM y CTpuiichkomy
napKy — Ha MOMEHT oOctexxeHb (ceprmens 2019 p.) Ha
TUCTKaxX BUSBIEHO 10 15-20 min. CTyIiHb MOMIKOIKEH-
Hs1 JIMCTKIB csirana 10 45%. Ha mouarky oceni 2019 p.

BHSIBJICHO 3aCCJICHHS MiHYFOUOK MIJUTIO JIUCTKIB MOJIO-
JIMX JIepeB IUIaTaHa, BUCAIKeHUX Ha rpoci. B. HopHo-
BOJIa, XO4a ITiJ] 9ac 0OCTEeKEHHS [UX JIEPEB Y CEpeArHi
JITa TMOIIKOMKEHHUX JIUCTKIB HE OyII0.

Puc. 5. Phyllonorycter platani: Miaz Ta THYUHKA B MiHi

Posmmupernas TepuTopi, Ha SKUX IOSBISETHCS
Phyllonorycter platani, BinOyBaeThCsi BHACITIIOK 301Th-
[IeHHS KUTBKOCTI TUIATaHIB y 3€lIEHUX HacaKEHHSIX
HACEJICHUX MYHKTIB — IJIaTaHU BiA3HA4alOTHCSI BUCO-
KOIO JICKOPATUBHICTIO, BOHH IUJIO- Ta ra30CTiiiKi, J10-
Ope pOoCTyTh B YMOBaxX MICT, TOMY IX MacOBO BIIPOBa-
JUKYIOTH JIJIST O3CJICHCHHS. Y IIhbOMY BHUITQIKy 1HBa31ii-
HUH BUJI PyXa€ThCs BCIi 32 KOPMOBOIO TIOPOJIOIO.

I'ycenwnti poGinieBoi Momi-cTpokatku Macrosaccus
robiniella (Clemens 1859), paHiriie Bi1oMo1 1111 HA3BOIO
Phyllonorycter robiniella (Lepidoptera: Gracillariidae),
YTBOPIOIOTH MiHM Ha HUJKHBOMY OOIIi JIUCTKIB — y TYyO-
gacTiit mapenximi (puc. 6a) poOiuii 3Buuaitnoi (Robinia
pseudoacacia L.) Ta xnetikoi (R. viscosa Vent.). B €B-
porti tie#t Bux BusiBieHud y 1982 p. mobnuzy M. bazens
(ILIBetinapis), micist 4Oro MOLIUPHUBCS TEPUTOPIEIO 1H-
mwmx eBporneiicbkux kpaid (De Prins J. & De Prins W.,
2019). Ha ueit yac € 3BUYaliHUM HIKIJHUKOM pPOOIiHIi
y 3€JeHHX HACAKCHHSAX HaceJIeHNX IyHKTIB, Y MpH-
JIOPOXKHIX JTICOCMyTax Ta B JIicaX, OAHAK TPAILISAEThCS
CIIOpaINYHO, OKPEMUMH OCepellkaMu. 3a pe3ysibTara-
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MU 00CTeXeHb B MiCTax 3axoAy YKpaiHH, CTYMiHb IO-
LIKOJDKEHHS TUCTKIB csrae 20-25%. Moxe GpopmyBaTu
2-3, iHKONH — 4 TIOKOJIIHHS BIIPOJIOBXK POKY. 3UMYIOTh
MeTenuKkn y TpimuHax kopu (Maslyakov & Izhevsky,
2011; Meshkova & Mikulina, 2011).

Puc. 6. Minu, mpokiIaaeH] THIUHKAMH:
a — Macrosaccus robiniella; 6 — Parectopa robiniella

Y Cepbii BusiBieHO 23 BUAM MAPa3UTOIIIB, KO-
Tpi 3HUIIyBamu TmoHaA 50% JHYUHOK 1 JIAJICYOK
Macrosaccus robiniella. Onnak Bci 11i Buau — nodicga-
T'Hl, IK1 PO3BUBAIOTHCS HA IHIINX MIHYIOYHX KOMaxax siK
ocHOBHI mapazutoiny (Stojanovi¢ & Markovi¢, 2005).

Y Micusix )KUBICHHS TyCeHULb Parectopa robiniella
Clemens, 1863 (Lepidoptera: Gracillariidae) yrBopto-
FOTBCSI XapaKTepHI BepXHHOOOKOBI MiHU (prc. 60) Ha
miuctkax Robinia pseudoacacia. B €Bpomi uell Buj
BusBiwid B 1970 p. Ha miBHOui Itanii mopsix 3 aepo-
IpOMOM, Ha sSKoMy mpuzemiisiucs jitaku i3 CILIA.
B Vkpaini Binoma 3 2002 p. (Bidzilya & Budashkin,
2004). 3apa3 nomupuiacs Ha 3axoii YKpaiHu, B IICH-
TpadbHUX, CXITHUX Ta MBACHHUX OOJIACTAX — Y MiCh-
KHX Haca/DKEHHSIX, NPUIOPOXKHIX JlicocMyrax, Jcax.
VYTBOpIOE JIBa MOKOJIIHHS BIPOJOBXK POKY. 3UMYIOTH
nmopocii ocoOuHU. TpariseTsest piamnie TOPIBHIHO i3
nornepeaniM BuaoM. OKpemi aBTOPH MOSICHIOIOTH 1€
THM, 1O JsUIeYKa YTBOPIOETHCS B OMAJMX JIUCTKAX Ha
TTOBEPXHI 3eMJIi, Ie HEIO JKUBIIATHCS PI3HOMAHITHI €H-
tomodaru (Maslyakov & Izhevsky, 2011).

Ineasiini ginoghazu iz Konoye-cucHumM pomoeum
anapamom. B xoni oOCTeXCHHS BUSBICHO JIOKATbHI
TMOIIIKO/PKEHHS IEKOPATUBHUX POCIIHH, CIIPUYMHEH] 1H-
Ba3iHHUMM IIKITHUKAMH 13 KOJIOYE-CUCHUM POTOBUM
anmaparoM. lliBHIiYHOAMEpHUKAHCHKUN i1HBAWIEp KIIOM
rataHoBuil MepexxuBHuil  Corythucha ciliate (Say,
1832) (Heteroptera: Tingidae) BusiBnenuid y 1964 p. na
MiBHOYI [TaJtii, 3B1IKW MIBUIKO MOIITUPHUBCS HA TEPUTO-
pito inmmx kpain (Gninenko, 2018). 3a nanumu caiity
Ukrainian Biodiversity Information Network (UkrBIN,
2020) mKigHUK MOMMUpPEeHNH B 3aKapmarchKiit Ta Xep-
COHCBKIi1 001acTsX.

YV 2018 p. BUSBIICHO TPOHUKHEHHS IIBOTO BHUIY B 3€-
TieH1 HacapkeHHs M. JIbBOBa, OJTHAK TTOIIKOKESHHS 111e
HE € MacCOBUMHU. Y 3akapmarri, Jic pi3Hi BUAHM IUIaTaHa
YaCcTO BUKOPUCTOBYIOTH JUISI O3CJICHCHHSI, TICH 1HBA31i-
HUH BHJI CIIPUYHHSE 3HAYHE MOIIKOKEHHS JTUCTKIB Y
BYJIMYHUX 1 MAPKOBUX HACA/DKCHHSX. YHACIIJIOK JKUB-
JICHHSI JINYMHOK Ta IMaro bOro KJoma JMCTKHU IJIaTaHIB
HaOyBarOTh Cipo-3esieHoro 3a0apBieHHs (puc. 7), CKpy-
YYIOThCS Ta MEePEeIYacHO OMNajaarTb. Moxe KUBHTHUCS
TaKOXK Ha JINCTKAaX BUMIB 13 pomiB Acer ta Fraxinus.
[IpoTsiroM poKy pO3BHUBAIOTHCS J[BA MOKONIHHA. 3UMY-
I0Th IMaro B TPillIMHAX KOPHU Ta B OYIIBIISX, A€ MOXKYTb
KycaTH 1 Troneil. EKCkpeMeHTH Ta YKyCH MEpeKUBHOTO
KJIOTIa B OKPEMHUX JIFOJICH CIIPUYHHSIOTH allepriyfi pe-
akuii (Gninenko, 2018).

Puc. 7. X710p03 JIUCTKIB TUIaTaHA MICIIs MOIIKOKCHHS
Corythucha arcuata (M. Xyct 3akaprarcbkoi o01.)

Ha Ttepuropito VYkpaiHu TpoHUK KIom Jy0o-
Buii mepexxuBauil Corythucha arcuata (Say, 1832)
(Heteroptera: Tingidae) — iuBasiinuii Bua 3 [liBHiY-
Hoi Amepuku. Y 1999 p. OyB BusiBiienuii B Irarmii, a B
2016 p. — B Kpacnogapcokomy kpai (Pocist), ne 3aBnaB
3HAYHOI HIKOJM JicocTanam jayba (Gninenko, 2018). B
Vkpaini (UkrBIN, 2020) Bigomuii 3 okoauis M. Xepco-
Ha (2017 p.) Ta M. Bunorpasnosa (2019 p.).

BHac1110K )KUBJICHHS JINYMHOK Ta iMaro Corythucha
arcuata BUHUKAE XJIOPO3 JIUCTKIB, BOHU B’SHYTH 1 Tie-
penyacHo omnanarTb. CTaHOBUTH 3HAYHY 3arpo3y IS
JICIB 3 yuacTio 1y0a 3puuaiiHoro (Quercus robur L.) Ta
ckenbHOTO (Q. petraea (Matt.) Liebl.). 3arazom moxe
skuBUTHCS Ha 27 Bupax poay Quercus (Csoka et al.,
2020), 1110 CTBOPIOE YMOBH ISl IHTEHCHUBHOTO TOAITh-
IIOTO MOITUPEHHS IIbOTO BH/Y B JIicax Ta 3eJICHUX Ha-
CaJPKEHHSX HACEJICHUX MyHKTIB YKpaiHu.

3 iHmKX 1HBa3iiHMX BHUIIB KJIOMIB MOXJIHBE IIO-
JIAJTbIIIE MONIUPEHHS TEPUTOPIE0 YKpaiHU KJIoma Map-
mypoBoro Halyomorpha halys Stal, 1855 (Heteroptera:
Pentatomidae) — iuBaziiiHoro Bumy i3 IliBgeHHO-
Cxignoi Asii. lepmri 3Haxigku 1poro BUAY B YKpai-
Hi 3adikcoBani BiiTKy 2019 p. B okonmusax M. Onecu
(UkrBIN, 2020). Lle momidar, sskuif BACMOKTY€E COKH 13
KBITIB, TUIOJIIB, ITarOHIB Ta JINCTKIB TUIOJIOBHUX JIEPEB,
JICKOPATUBHUX POCIIUH, CUTbCHKOTOCIIOIAPCHKHUX KYilh-
Typ. Ha nuctkax y MICIfX KHUBJICHHS BUHUKAIOTh HE-
kpornyHi wsMu (Gninenko, 2018). V micax mrkigHAK
MOYKE CHJILHO ITOIIKO/PKYBATH TUIOAX Ta JTUCTKH JIIIIH-
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HU, ManuHy, y KuTal )KMBUTHCS Ha PI3SHOMAHITHHX Jie-
peBHuX nopozax (Lee DooHyung et al., 2013).

Iukanka Oina Metcalfa pruinosa (Say, 1830)
(Hemiptera: Flatidaec) — weOe3meuyHniA TIIKiTHUK-
nojidar, >KHUBJICHHS SIKOTO BHSBICHO Ha IIOHA]
180 BHMIax MOKPUTOHACIHHUX POCIHH i3 58 poauH
(Uzhevskaya et al., 2012). ¥ xopmoBOoMy partioHi —
TpaBu (B T.4. — Oyp’siHM), TUIONOBI Ta JICOBI Jepe-
Ba 1 KyIlli, ACKOpaTUBHI pociauHu. JInunHku ta ima-
ro (puc. 8) BUCMOKTYIOTh COKH 13 JINCTKIB 1 TTaroHiB
pocnuH. [Ipuponnwmii apean M. pruinosa — IliBHiuHa
ta llentpansaa Amepuka, B 1979 p. BusiBiena B Ira-
nii (Zangheri & Donadini, 1980), 3Biakn nommpuiacs
€Bpororo.

OCHOBHHMM LJISTXOM MOUIMPEHHS € CaJIUBHHUI Mare-
pian i3 KIagkaMu siEnb ITUKATKA. BiporigHuM momm-
PEHHSIM € TaKOX BHUIIAJKOBE MEPEBE3CHHS TPaHCIIOP-
TOM, Ha MICIIEBOMY PiBHI TOAAJIbIIe 3aliMaHHs HOBUX
TepUTOPiit BiAOyBa€ThCS BHACTIAOK PO3CEIICHHS iMaro
(Strauss, 2010). V 2011 p. 6iny umkaaky BUSBHIU B
3enenux HacamkeHHsx M. Oxpecu (Uzhevskaya et al.,
2012), a B 2017 p. — Ha TepuTopii 3akapmarcbkoi o0l
(UkrBIN, 2020). O4eBumHO, €KCHAHCIS IIHOTO BUAY
TepuTopiero YKpainu Oyne i Hajam iHTEHCHBHO IMPO-
JIOBXKYBATHUCS.

lwukamka ouxacra [gutettix oculatus (Lindberg,
1929) (Homoptera: Cicadellidae) — iHBa3ifinuii Buj,
skuit mommupuBcs 3 Jlamexkoro Cxomy Ha TepUTO-
pito Llentpanbroi ta IliBHiuHOI €Bpony, A€ KUBUTH-
Csl Ha JIMCTKAX POCIUH i3 poltiB Syringa, Ligustrum ta
Fraxinus (Stalazs, 2013). [{lukanka TakoX MOTIAPHITACS
1 B MICBKMX Haca pKEHHsX 3axoay Ykpainu. B ocranHi

a
Puc. 9. Jluctku, momkokeni Igutettix oculatus: @ — OUprOUnHA; 6 — OY30K YrOPChKHIA

Jyxe cuinbHO TOMKOMKYye OuprounHy B Crpuid-
CHPKOMY TIapKy — YacTKa TOUIKOKEHHUX JIHCTKIB Cf-
rac 75-100%. BusaBineHO 3HA4HI MOINKOMKEHHS KU-
BOIUJIOTIB i3 OMpIOYMHU B paiioHax caanOHOI 3a0yo-
BY (Ha Byn. Kasaruni Oneru, reaepana Uynpuakw, Pym-
HUIBKUX, ['opOaveBcekoro ta iH.). Y 2019 p. Bigmive-
HO CWJIbHE TOIIKO/KCHHS JIMCTKIB OUPIOYMHH Ta Pi3-
HUX BUAIB Oy3Ky B boraniunomy caxy HJITY Vkpainn.

TopriBist JEKOPaTUBHUMHE POCIUHAMHE CIIPHSIE MIPO-
HUKHEHHIO 1HBa31MHUX BHUJIB IOMEUIL (HaIpOaAUHA

POKH CIIPHYHUHSE TOBOJ CYTTEBI TIOMIKO/PKECHHS JTUCT-
KiB OuprounHU Ta Oy3Ky B M. JIbBOBI. JIucTkn HaOyBa-
FOTh CTpOKaToro 3abapriieHHs (puc. 9), a 3a CHILHOTO
TTOIITKOJIKEHHSI OTIaJIaf0Th.

Aphidoidea), 1110 4acTO HEMTOOLIHIOETHCS (PaxXiBLSIMU
(Hliakouskaya et al., 2018). Ilig yac TpaHCOpTyBaH-
HSl CaIUBHOTO Marepiay J0BOJI CKIaJHO BUSABUTH Ha-
SIBHICTD JIMYMHOK Ta, 0COOJIUBO, SIEb i€l TPYIH (ijo-
(hariB. Y HOBUX yMOBax OioJIOTidHI OCOOJHUBOCTI ITO-
nesunb (BUCOKA IUIOAIOYICTh; 3[aTHICTh OO MapTeHO-
TEHETHYHOTO PO3MHOXEHHS; KOPOTKHIA LIUKJI PO3BUTKY,
10 JTa€ MOXKITMBICTH (POPMYBATH 3HAYHY KUTBKICTh TTO-
KOJIIHb BIIPOJIOBX BETETALIHHOTO MEPiomy) CHpPUSIOTH
HIBUJKOMY 301TBIICHHIO IXHBOT YUCENBHOCTI Ta MOIIH-

I. Matsiakh, V. Kramarets. Invasive phyllophagous insects in Ukraine
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peHHro. MacoBuil pO3BUTOK MONENHUIb-(hisodaris mpu-
3BOIUTH JI0 3HMKEHHS I€KOPATHMBHOCTI Ta HOTipIIEH-
HSl PO3BUTKY pOCIWH. BogHouac momenwii MOXYTb
OyTH TomupIoBaYaMi (BEKTOpaMH) ACIKUX 30yIHHUKIB
XBOPOO.

Ha reputopii 3axomy VYkpaiHM B OCTaHHI pOKH
YacTO TPAIISIEThCSI aMEPUKAHChKA SCEHEeBa TIOMEIH-
ust Prociphilus fraxinifolii (Riley, 1879) (Hemiptera:
Aphididae). Lls nomenuist € By3bkuM onirodarom —
KUBHUTHCSI HAa TIBHIYHOAMEPUKAHCHKHX BHAAX POIY
Fraxinus, B €Bponi 3acessie iHTPOAYKOBaHI SCEHH —
neHcinbBaHChKU (F. pennsylvanica Marshall) Ta ame-
pukaHcekuil (F. americana L.). Y MICIX >KUBJICHHA
JUYUHOK CKPYUYIOTbCS Ta Ae()OPMYIOTbCS JIMCTKH 1
MOJIOJIi TIAaTOHU — YTBOPIOKOTHCS JIOBOJII BEJIUKI I1CEB-
nmoranu (BIOKPHUTI Taju), B CEPENUHI SIKUX MICTATHCS
muanHka (puc. 10). [TogiOHI MOMKOMIKEHHS Ha SICEHI
3BHYAHOMY MOXKYTh 3aBIaBaTH a0OPHUI€HHI BUAU —
Prociphilus fraxini (Fabricius, 1777) ta P. bumeliae
(Schrank, 1801).

B €spony nonenuus P. fraxinifolii norpanuia Ha
nmoyatrky 2000-x pokiB (Remaudiere, Ripka, 2003), B
Vkpaini BusiBnena B 3akapmarti (2005 p.), a B 2012-
1014 pp. — y M. Kuesi (Chumak et al., 2016). Y 0Ga-
raTboX paifoHax €BpONM Iel BUA CTaB MIMPOKO PO3-
noBcropkeHnM aHtpomnoditom (Halaj et al., 2016). Te-
Mep J0BOJI THTEHCHBHO MOIIMPIOETHCS B 3€JCHUX Ha-
CaJpKEHHSX 1JTicocMyTax Ha 3aXofli YKpaiHu.

Ha poGinii 3BWuYaiiHill JKUBUTBCS TIOMENHUIS
Appendiseta robiniae (Gillette, 1907) (Hemiptera:
Aphididae), sixa Moxe mpoTAroM poky (HopMyBaTH 10
11 OKOMiHB, MIBUKO MOLIMPIOIOYUCH Ta aalTyI0UHCh
1o HoBux ymMoB (Borowiak-Sobkowiak, Durak, 2012).

JloBOJIi 3BUYHUM BUJIOM Y HACaQJDKCHHSX 3a ydJac-
TIO poOiHii Ha TepuTopii YKpaiHU € TOTEHIIS JIFoIep-
HoBa Aphis craccivora C.L. Koch, 1854 (Hemiptera:
Aphididae), sika Bxe 1aBHO akiiMaTH3yBanaca B €Bpo-
i Ta Mirpye 3 pi3HEX 0000BHX (30KpeMa — JIFOLEPHH)
Ha poOiHito. L5 momnenuis TakoxK )KUBUTHCS Ha Kapara-
Hi aepe’ ssauctiit (Caragana arborescens Lam.) Ta iH-
IIMX POCIHMHAX 3 poauHu BoOOBI, pijlie TparisoInuch
Ha MOJIOJIUX MaroHax KJieHa, s0JyHi, ay0a Ta iH.

Puc. 10. fIcenp meHCITFBAaHCHKHIA TOITKOIKEHUI
Prociphilus fraxinifolii:
a — neopMOBaHi MaroHM i JUCTKU; O — KOJIOHIS JINYMHOK

Jlis 3eneHuX Haca/pKEHb BAXKJIMBE 3HAYCHHS MO-
JKYTh MaTu TAaKOX 1HIII iHBa3iiiHi monenuui. Y 3akap-
MaTchbKiil 00JI. HA BaTOYHUKY cUpiiicbkoMmy (Asclepias
syriaca L.) BUABIEHO XUBJICHHS TIOTIENHI Aphis nerii
Boyer de Fonscolombe, 1841 (Hemiptera: Aphididae).
BaTtouHuK CipiiCbKUI BBa)KA€ThbCsi HEOE3NMEUYHUM iH-
BasiifHUM Oyp’ssHom B €Bpomi. [lomenuns A. nerii
MOXE€ YCHIIIHO PO3BUBATHCS Ha 0ararboX BHAAX Je-
KOPAaTUBHUX 1 KyJIBTYpHHX POCIUH BIiIKPUTOTO Ta 3a-
kputoro rpyuty (Chumak et al., 2016). ¥ m. Kuesi B
2004 p. Ha IMCTKaX Ta MAroHax Pi3HUX BUIIB POJO-
neHipoHiB (Rhododendron spp.) BUsIBIIeHA TOTICIHIIS
lllinoia (Masonaphis) lambersi (MacGillivray, 1960)
(Hemiptera: Aphididae), moganbmioro mommpeHHs SKoi
BapTO OYIKyBaTH B 3€JICHUX HACA/KCHHSIX HACEJICHUX
mysakTiB (Chumak et al., 2016).

Ineasinni gpinoghazu-2anoymeoprosaui. I'anuus po-
OinieBa kpaiioBa Obolodiplosis robiniae (Haldeman,
1847) (Diptera: Cecidomyiidae) B HacamkeHHIX poOi-
Hil 3BU4aiiHOI Ha TepuTopii Ykpainu Bigoma 3 2006 p.
(Berest, 20006). Y 2016-2017 pp. y M. JIbBOBI Lieit BUI
TparIsBCs TyXKe 3piaKa, 3aCeIeHUMHE OyJIH JINIIE OKpe-
Mi uctkr. 3 2018 p. TUCTKOBA TaJHIA MOMIKPHIIAcs B
0araTbOX mapkax, CKBepax Ta BYJUYHHX HACAKCHHSIX.
CrymiHb 3aceleHHs JTUCTKIB KOJIMBajacs B Mexax 21-
53%. JKuBneHHs IMYMHOK NMPU3BOAMUTE 10 CKPyYyBaH-
HSl Kparo JMCcTOBOI IutacTuHkH (puc. 11). Bocenu nu-
YHHKH 3QJSUTBKOBYIOTHCS B IPYHTI, IMaro MosiBIISIIOThCS
HaBecHi. [lomKomKeHHs IMCTKIB POOIHIA CIIpaBKHBOI
Ta KJIEHWKOI Li€I0 TaJHLEI0 B CyYaCHUX YMOBAaX HE CIIpH-
YHHSIE CYTTEBOTO BIUTMBY Ha CTaH 3aCEJICHUX JICPEB.

Exonoziuni ma exonomiuni Hnacnioku ineasii
Komax-ginoghacie. IlomumpeHHs mepeBaKHOI Oilb-
mIoCTi 1HBa3iiHUX KoMax-(QinodariB Mae HaiOiibIIe
3HAUEHHSI Ul 3€JIEHUX Haca/pKEeHb MICT 1 HAaCEeNCHUX
MYHKTIB YKpainu (Tad.).

Koesomromist pocnun i xamax-gitodaris, 9u, TO49-
Himre, «reorpadiuHa Mo3aika KOEBOIIOIIIHOTO TPOIIe-
Cy» BU3Ha4Ya€e HasBHICTb 3aXMCHHUX peaKUiil pOCIHH i
CIIPOMOXKHICTh KOMax-(itodaris ix momaru. Taka ko-
€BOITIOLIST BiIOYBAEThCSA HA PiBHI JIOKAJIBHHUX yTPyIO-
BaHb 1 3aJIC)KUTh BiJl TCHETUYHUX BJIACTUBOCTEH POC-
JUH 1 KOMax, a TaKoXK BiJ IXHBOI peakIlii Ha €KOJIO-
Ti9HI yMOBH KOHKPETHOTO TeorpadiyHOro ceperoBH-
ma (Thompson, 2005). ¥V Bumajaky mosiBM HOBHX iH-
Ba3ifHUX BUAIB POCIMHOIAHMWX KOMax ycCl ycTajeHi B
XOJIi €BOJIFOLIT 3B’SI3KM MOPYLIYIOTHCS. Y HOBHX YMO-
BaX MOYMHAETHCS OPMYBaHHS HOBUX 3B SI3KIB MIXK aI-
BEHTHUBHUMH (iTodaramMu, abOpPUTEHHUMH POCIHHA-
MU Ta HasIBHUMH 3aXMCHUMH MEXaHi3MaMU B POCIIMH-
HUX YIpYIIOBaHHSIX — B TOMY YHCIi 3 eHTOMO(daramu,
E€HTOMOTIATOTeHHUMH OpTaHi3MaMH TOIO. 3 ONISAY Ha
11e, IO-Pi3HOMY BUSIBIISIETHCS BILTUB 1HBa31iHAX KOMaX-
¢inodaris Ha pocaunu. [TomkomKkeHHs AepeB TipKoKa-
mTaHa 3BudaitHoro Cameraria ohridella € mpuanHOIO
PI3KOTO 3HIKEHHS IEKOPAaTHBHOCTI Ta CEPEAOBHUILE3a-
XMCHUX (PYHKIIH HacaIKeHb 3a y4acTIO I[LOTO JeKopa-
TUBHOTO BUJLY, SIKAH JTOHEaBHA BBA)KABCS JTyXe CTild-
KAM [0 YMOB MiCBKOTO CEpeloBHILIA. 3aMiHa JAEpeB
ripKOKalliTaHa Ha CTIHKIMIMK TipKOKalITaH KPUBaBO-
M’sicHuit (Aesculus X carnea) ado Ha 1HIII BUIU JIAC-
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TSHUX TIOPiJl TOB’s3aHA 31 3HAYHUMHU MaTepialbHH-
MU BHTpaTraMu. 3[MiHCHEHHS 3aXO0iB XIMIYHOTO 3aXHC-
Ty TUISAXOM 1H €KIi CUCTEMHUX IHCEKTHUIIHIIIB TaKOX
noTpeOye 3HAYHKUX KOIIITIB 1 HE 3aBX/IM 3a0e3meuye 0a-
skaHui edekt. JIocBig 3acTOCYBaHHSI CUCTEMHOTO ITpe-
napary «Camerkil» y M. JIbBOBI mokasye, 110 Ha Tij-
Kax, B sIKi HE TIPOHUK IHCEKTHIIHI, JINCTKH 1 HAaJaji 1mo-

a

MTKO/DKYIOThCS IMIuHKaMu. OKpiM IIOTO, OTBOPH, He-
pe3 sKi BHOCATH Mpernapar, 4acTo CIPHSIOTh 3apPayKeH-
HIO TipKOKalTaHiB Oakrepieto Pseudomonas syringae
pv. aesculi (Pae), 1110, 0cOOIMBO Ha CTapUX JepeBax i3
LEHTPAIILHOIO CTOBOYPOBOIO THHJUTIO, MPU3BOAUTH 110
PI3KOTO MOTIPIICHHS BOIOIIOCTaYaHHsI KPOHH Ta € MPH-
YUHOIO BIIMHUPAHHS IEPEB.

Puc. 11. PobinieBa kpaiioBa ramuist Obolodiplosis robiniae: a — ramu, 6 — THIUHKA

Tabnuys

Cryninb BIUIMBY iHBa3iliHMX Komax-¢iiodaris Ha Jich Ta 3ej1eHi HacaJKeHHsI HaceJleHUX MYHKTIB

BI/I)_'[OBa Ha3Ba KOMaxu

KopmoBi pociuan

CTymiHb BIUTUBY

JicH HACCJICHI MyHKTH
1 2 3 4
Hyphantria cunea JlucTsiHi TOpoaH ok Rl
Cydalima perspectalis Buxus spp. - HAK
Nematus tibialis Robinia pseudoacacia * *ox
Aproceros leucopoda Ulmus spp. HoHk Ak
Cameraria ohridella Aesculus hlpzf);c;.zf;;]n;& ;:1"6121; platanoides, s s
Phyllonorycter issikii Tilia cordata, T. platyphyllos ok oAk
Phyllonorycter platani Platanus spp. - oAk
Macrosaccus robiniella Robinia pseudoacacia, R. viscosa ok wox
Parectopa robiniella Robinia pseudoacacia ok Hox
Corythucha ciliate Platanus spp. - oAk
Corythucha arcuata Quercus spp. oAk HAH
Haomrpha s sepess, seopaonipoo
Igutettix oculatus Syringa spp., Ligustrum spp., Fraxinus spp. - HAK
Metcalfa pruinosa HHOH;]ZL;; ;;;gzz ﬁiﬂiﬁi{ iIKymis *xk Aotk
Prociphilus fraxinifolii Fraxinus pennsylvanica, F. americana * woH
Appendiseta robiniae Robinia pseudoacacia * ok
Aphis craccivora Robinia pseudoacacia, 6006081 pociuHu * *x
. Matsiakh, V. Kramarets. Invasive phyllophagous insects in Ukraine 19
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IIpooosoic. maba.

1 4
Aphis nerii JlekopaTHBHI POCIHHA ? ok
Hllinoia lambersi Rhododendron spp. - ok
Obolodiplosis robiniae Robinia spp. ? ?

Cryninp BIumBy: *** — 3HagHa; ** — B IEBHUX YMOBaxX MOXKE 3aBJIaBaTH KON, * — CIPUYMHSE CIIOPAIMYHI MOMIKO/KESHHS;
? — OLIHUTHU CKIIATHO; — — HE MA€ 3HAYCHHS JUISl POCIIHMH Y X YMOBAX.

BaxnuBe 3HaueHHs UL PI3HUX THIIB HAacaKCHb
Mae MacoBe TOMIMPEHHS 0iJIoro aMepuKaHCHKOTO Me-
tenuka (Hyphantria cunea), B'S30BOTO THJIBIIHAKA-
sur3ara (Aproceros leucopoda), xnona nxy0boBOTO Me-
pexxuBHoro (Corythucha arcuata) ta nukagku OUT01
(Metcalfa pruinosa). PO3BUTOK IUX BUIIB MOXKE OyTH
MPUYUHOIO TIOTIPIIEHHSI CAHITAPHOTO CTaHy Ta Bij-
MUPaHHS JIepeB, 10 MOXKE MPU3BECTH JI0 CYTTEBOI Te-
peOyIoBH CTPYKTYpH JIICIB 1 HacakeHb HACEJICHUX
ITyHKTIB.

BBakaeTbes, 1110 1HBa3ifiHI BUIM MIiHEpIB y Jjicax
(Ha BigMiHY BiJl HACEJICHUX ITyHKTIB) HE 3MOXYTh 3a-
BAATH CYTTE€BOI EKOJOTIYHOI LIKOAM HacCaJKEHHIM
(Kirichenko et al., 2019), ockinbku y nicocTaHax Kpa-
1ie MpaIolTh PEryIodi MexaHi3Mu. He3Baxkaroun
Ha MacoBe TOIIKO/DKEHHS JUCTKIB JIMIMA JPiOHOIHC-
TOi, He 3a()iKCOBAHO CYTTEBOTO MOTIPIICHHS CTaHy Je-
peB y mpupogHuX Jicax. [HBaziitHi dinodaru poOiHii
MOXYTb MaTy TI€BHE 3HAYCHHS B IMiBACHHHUX pETiOHAaX
VYkpainu, Ae 1 nopoaa 3aiiMae 3Ha4Hi IUIOLI Y Jico-
BUX HACAIKCHHSX, LIMPOKO 3aCTOCOBYETHCS y JICO-
cMyrax i B O3eJIeHEeHHI HaceleHuX MmyHKTiB. [lopsia 3
UM, pOOiHif0 3BUYaiiHy BBa)KatOTh 1HBa31{HUM BUIIOM,
MIPUCYTHICTD SIKOTO € HeOAXaHOI0 y TIPUPOTHUX JTicaxX.
Tomy y iboMy BUTIQJIKy BUHHKAE KOH(IIKT MK TBOMa
iHBaliilepaMH — Ha 1HIIMX [TOPOAaX MiHepH poOiHii He
PO3BUBAIOTHCA.

VY Haca)KEHHSAX HACENECHUX IMYHKTIB HEraTHBHUH
SKOJIOT1YHUI Ta €KOHOMIYHHH BIUIMB MOXKE MaTd Ma-
COBHMI PO3BUTOK O1IOTO aMEpPHKaHCHKOTO METENH-
ka Hyphantria cunea, B'S30BOTO MUIBIINKA Aproceros
leucopoda, xnonis Corythucha ciliate, C. arcuata, uu-
Kanok Igutettix oculatus, Metcalfa pruinosa ta MiHy-
tounx wmoned Cameraria ohridella, Phyllonorycter
issikii, Ph. platani. HeraTuBHUN €KOJIOTIYHHUI BILTUB
LUX BUJAIB BUABJISIETHCS Y 3MEHIICHH] I€KOPaTUBHOC-
Ti, 3aXUCHUX 1 CEPEOBUIICTBIPHUX (PYHKIIIH 3€ICHUX
Haca/UKeHb HACeJIEHMX IYHKTIB. 3axXHCT HacaKeHb
BiJl TIOMIKO/DKEHb iHBa3iitHMMHK inodaramMu Tpaau-
HIHHUME MeTofaMH (XiMIiYHHM, ()i3HKO-MEXaHIqYHHM)
€ CKJIAJIHUM, MOTpeOye MepioANYHOrO MOBTOPEHHS Ta
4acTo He 3abe3nedye 1ocTaTHporo edexty. s Benen-
Hs1 00pOTHOM HEOOXi/IHI 3HAYHI KOIITH, OJTHAK B YKpa-
{HI mporpamMu 3axUcCTy MICBKHX Haca/pKeHb (iHaHCY-
FOTBCSI HEIOCTAaTHRO. Y TPHBATHUX Caaubax 3axuCHI
po0OTH 3aexKarh BiJl BOJI iXHIX BIACHHUKIB. 3HaYHI ]i-
HAHCOBI Ta MaTepialbHI BUTPATH NOTPIOHI TaKOXK JUIS
BiJTHOBJICHHSI 3€JICHUX HACaJPKCHb HACEJICHUX TTYHKTIB,
SIKi 3aTMHYJIM BHACIIIOK AisTEHOCTI iHBa31HUX BHIIB.

EdexTuBHUI KOHTPONb 32 MOIIMPEHHAM 1HBa3IM-
HUX (imodaris 3a BigcyTHOCTI m00Ope chopmoBaHOTO

Onoky eHTOMOdariB He MOXke OyTH peanizoBanuM. [Ipu-
KJIaJIOM LOTO € TOLUIMPEHHS O1I0ro aMepHKaHCHKOTO
Metenuka Hyphantria cunea (06’ €KT BHYTPIIIHEOTO Ka-
paHTHHY B YKpaiHi). XimiuHa Ta (izuko-mexaHiuHa 0o-
poThOA 13 UM MIKIJTHUKOM HPOBOIMIIACS 3/e01IBIIOTO B
caJlax Ta B HACEJICHUX MYHKTaX, OJHAK He 3a0e3neuria
SKOICh BITYYTHOT pe3yJbTaTHBHOI IPOTHUIIi OTO TIPOCY-
BaHHIO TEPUTOpi€r0 Hamoi kpainu. Huni y Ginoro ame-
PUKAaHCHKOTO METeTHKa B €Bporr copMmyBaBcs m00pe
BUPaXECHUH MapasuTapHUH KOMIUIEKC — BUJIU 3 POIIB
Trichogramma, Tachina 1 Chalcidoidea Ta HaBiTh nesiki
MITaXH, SIKI MOJKYTh 3a0€31eUNTH 010I0T1UHIN KOHTPOITH
Ta PeryioBaHHs HOTO YHCENBHOCTI B IPUPOTHUX YMO-
Bax (Roques et al., 2010). Y neskux BUMagKax 4MCICH-
HUH aOOpHUTEeHHUN MMapa3suTapHUN KOMIUICKC HE 37aT-
HUH e(heKTUBHO PEryIIOBaTH MacOBUN PO3BUTOK iHBa-
3iiHUX Qinodaris, 30KpemMa TipKOKaIITaHOBOI MiHYIO-
qoi Momi-ctpokatku Cameraria ohridella (Kirichenko
etal., 2019) Ta iHBa3iifHUX BUAIB HOMETUIb. CTOCOBHO
IHIIIMX BUJIIB BYKJINBUMHU € BiJICYTHICTh 200 HEOCTAT-
HA KUTBKICTh BY3BKOCIICITIai30BaHUX EHTOMO(AriB,
HaTPUKJIIaJI, CTOCOBHO caMITUTOBOI BorHiBKU Cydalima
perspectalis, mapmypoBoro kiona Halyomorpha halys,
BuniB poxy Corythucha ta neakux iHIAX. Y I[HOMY
BUTIAAKY JuIs 3a0e3rnedeHHss e()eKTHBHOTO KOHTPOJIIIO
JOLTBHOI0 MOXKe OyTH Mporpama iHTpOAyKIii Ta aKIi-
MaTHu3allii IXHIX TPUPOIHIX BOPOTIB.

[Iporiec NpOHUKHEHHSI HOBUX aJ[BEHTHBHHUX KOMaX-
¢inodarie Ha TepuTopito YKpaiHH TpPOJOBKYBATH-
MeThes 1 Hagam. 30KpeMa B YTOPIIUHI BUSBICHO HOBI
s €Bpony BUAM MiBHIYHOAMEPHKAHCBKUX MiHYIO-
yux moner Coptodisca lucifluella (Clemens, 1860) ta
C. juglandiella (Chambers, 1874), THINHKY SIKUX KB~
JSTHCS Ha JIMCTKax AepeB 3 poniB Juglans, Carya ta
Pterocarya (Takacs et al., 2020). [losBa uux BUIiB Ha
TepuTOpii 3aKapmarTs — crpaBa KOPOTKOTO Yacy.

OmHUM 13 OCHOBHHUX NUISIXiB TOITUPEHHS 1HBa3iM-
HUX OpraHi3miB (y T.4. komax-QinodariB) Ha naneki
BIJICTaHI € TOPTIBJIS CaIWBHUM MarepiajoM i JeKopa-
TUBHUMH POCIIMHAMH 200 BUIIAIKOBE TIEPEHECEHHS KO-
Max i3 ToBapamu Ta Marepianamu (Roques et al., 2017,
Kirichenko et al., 2019). 3 onsiny Ha e, mexam OiTb-
IIOTO 3HAYEHHS Ha0yBa€ KOHTPOJIb Ta CBOEYACHE BH-
SBJICHHSI KOMax-iHBaiJiepiB y pPO3CaAHUKAX, CAIOBHX
HEeHTpax Tomo. B Mexax kpaiHu iHBa3iiHI BUIM 9aCTO
TIOITUPIOIOTHCSA 13 TPAHCIIOPTOM (CBOTO POJY «aBTOCTO-
MOM») MiJ] Yac 3ali3HUYHUX a00 aBTOMOOITBHHX Tie-
peBeseHb. CpusioTh NOMIMPEHHIO 1HBAa31MHUX KOMax
MIPHUJIOPOXKHI JTICOCMYTH, HacaJKeHHs 10 Oeperax pi-
4oK Tomlo. Ha jokanbHOMY piBHI IIEBHE 3HAUSHHST Ma€
TTACHBHUM TEPEHOC BITPOM. 30KpeMa, IIe CTOCYETHCS
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MiKpoJenigonTepa — APIOHUX METENHKiB (MIHYIOUHX
MoJieit), siki 6€3 JJOITOMOTH OBITPSTHUX TIOTOKIB HE MO-
JKYTh JTAJIEKO TIEPEITiTaT! BiJl MiCLlb PO3MHOMKECHHSI.

BucnoBku. [HBa3ii komax-¢igodariB MOXyTh cTa-
TH B2XJIMBUM YMHHUKOM IOTIPILIEHHS CTaHy JiicocTa-
HIB Ta, OCOONMBO, 3€JCHHUX HACaPKCHb HACEJICHUX
myHKTIB. HaitOinpury Hebe3nexy s NepeBHUX IIEHO-
3iB y Jmicax YKpaiHu CTaHOBISATH Hyphantria cunea,
Aproceros leucopoda, Corythucha arcuata, Metcalfa
pruinosa. Ha HacaDKeHHS HACEICHUX ITyHKTIB 3HAYHUIMA
HETaTUBHUM BIUIMB MOXYTh Matu Hyphantria cunea,
Aproceros leucopoda, Corythucha ciliate, C. arcuata,
Igutettix oculatus, Metcalfa pruinosa, Cameraria
ohridella, Phyllonorycter issikii, Ph. platani. Hacnin-
KOM PO3BHUTKY IIMX BHIB € MMOTiPLICHHS BUKOHAHHS Ce-
PEIIOBUIIETBIPHUX, JICKOPATUBHKX Ta 3aXUCHHUX (YHK-
il 3eJIeHNX Haca/KEHb B HACEJICHUX ITyHKTAX Ta €KO-
HOMIYHI BUTpaTH Ha MPOBEJeHHs 00poThOU abo 3ami-
HY BTPAYCHUX CJIEMEHTIB 03CTICHEHHSI.

3acTocyBaHHs XIMIYHHX 1 i3UKO-MEXaHIYHIX METO-
JIiB 0OpOTHOM 13 1HBA3iHMUMH KOMaxaMu-QinodaramMu
HE Jla€ JIOCTaTHBOTO JIOBroTpuBaioro edekry. [Ipu-
POAHUI KOHTPOJIb YHCEJIBHOCTI TAKMX KOMaxX MOXKIIU-
BUH TUTBKHK y pasi GpopMyBaHHS eEeKTUBHOTO Hapa3u-
TapHOTO KOMIUIEKCY, IKWH, B TIOEAHAHHI 13 1HITIMH 3a-
XOJaMH, MOKE CTaTH OCHOBOIO IHTETPOBAHOTO 3aXUCTY
JICIB Ta 3€JICHUX HACAJKCHb HACEJICHUX ITyHKTIB.
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NHBa3un Hacekombix-punnodaros
Ha TeppuTOpMIO YKpauHbli

W.M. Mausax', B. A. Kpamapeu?

buonornyeckne WHBAa3WU aJIBCHTHBHBIX OpTaHH3-
MOB MOTYT CYUIECTBEHHO BIUSITH HAa COCTOSIHUE Je-
pPEBBEB B JiecaX W 3€JEHBIX HACAXKICHHSIX TOPOIOB,
BCJIE/ICTBHE Yero HAHOCUTCS 3HAYMTEIBHBIN yIepO
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MPUPOIHBIM DKOCHCTEMaM M BO3MOXKHBI CYIECTBEH-
HbIE SKOHOMHYECKHEe Torepu. Bce Ooree BaKHBIMU
CTaHOBSATCS HETaTUBHBIC IIOCIEACTBHS PACIpPOCTpa-
HEHHMS HWHBAa3MOHHBIX AaJBCHTUBHBIX HACEKOMBIX-
¢utodaros, MUTAIOIMXCS JTUCTHIMH PACTCHUH.

B 2017-2019 rogax mpoBeeHO PEKOTHOCIIMPOBOY-
HOe 00CIieIOBaHUE 3€JICHBIX HACaXJICHUU U JIECOB BO
JIpBOBCKO#, 3akapmaTckoii m TepHOITOIbCKOH obmac-
TAX YKpauHbI C IEIbI0 BBISIBICHUS HHBa3HOHHBIX BH-
J0B HacekoMbIX. Ilo XapakTepHBIM CHMOTOMAaM IIO-
BPEKACHUM, TMIMHKAM, ©UMaro pOBOIWIN HICHTUDH-
KaI[MF0 HACEKOMBIX C UCTIOJIb30BAHUEM JIOCTYITHBIX PY-
KOBOJICTB WJIM OHJIAfH-PECYPCOB.

OxapakTepru30BaHbl OMOJIOTHYECKHE OCOOCHHOCTH
WHBA3WOHHBIX (QMIIO(aroB W3 TPYIIT: HACEKOMBIE C
IPBI3YIIUM POTOBBIM allliapaToM, HACEKOMbIE-MHHEPBI,
HACEKOMBIE C KOJIOIIE-COCYIIMM POTOBBIM amlapaToMm,
rayjuiooOpasyronye Hacekomble. BbIsBIEeHB Hanbo-
Jiee ONacHbIe BHUJIbl MHBA3MOHHBIX HACEKOMBIX (DHILIO-
(baroB, OXapakTepU30BaHO UX BIUSHUE HA COCTOSHHUE
JISCOB M 3€JICHBIX HACAX/JICHWH HACEJICHHBIX ITYHKTOB.
Cpenn HaceKOMBIX-WHBAWJEPOB €CTh BHUJBI, KOTOpHIC
YCIIEIIHO aKKJIMMAaTH3HUPOBAINCH, PACIPOCTPaHIIUCH
MPaKTUYECKH 10 BCEH TEPPUTOPUU YKPAMHBI U CYILE-
CTBEHHO BJIMSIIOT Ha COCTOSIHHE JIECOB U HACaXJICHHI
HACEJIeHHBIX NYHKTOB: Hyphantria cunea, Cameraria
ohridella, Macrosaccus robiniella. B mocaeanue roasl
3HAUUTEJIbHYIO ONACHOCTH MPEICTABISET JanbHeiee
pacrnpocTpaHeHne M HapacTaHWE YHCICHHOCTH TaKHX
BUIOB: Aproceros leucopoda, Corythucha arcuata,
Metcalfa pruinosa. Kpome TOro, B 3€IE€HBIX HacaX-
NIEHHUSIX HACEJIEHHBIX MYHKTOB MacCOBO pPacIpocTpa-
ustores u Bpensat Cydalima perspectalis, Corythucha
ciliate, Halyomorpha halys, Igutettix oculatus. OcHOB-
HBIM ITyTE€M PaclpOCTpPaHEHHI WHBa3HMOHHBIX HACEKO-
MBIX B YKpauHe SIBIISICTCS TOPTOBIIS MIOCAJI0YHBIM Ma-
TEPUAJIOM U JICKOPATHBHBIMU PACTCHUSIMH.

Hcnonp3oBaHne XUMHYECKAX I MEXaHUYECKUX Me-
TOJIOB I KOHTPOIISL pACIPOCTPAaHEHUS] WHBA3UOHHBIX
¢mtodaros He oOecneynBaeT 10CTaTOUHOTO 3 peKTa.
VYernemHnplii  KOHTPOJIb  MHBAa3MOHHBIX  HACEKOMBIX-
¢utodaroB BOZMOXKEH TOJIBKO Mociie (POPMUPOBAHUS
3(h(HEeKTUBHOTO IMapa3suTapHOTO KOMIUIEKCA, KOTOPBIH
OylIeT BIHMATH HAa YHCIEHHOCTH BUIAOB-MHBAMIIEPOB.
Takoli mapa3uTapHblii KOMIUIEKC, B COUETAHUU C JIPY-
TMMH METOJaMHM, B OyAyIleM MOXKET CTaThb OCHOBOM
WHTETPUPOBAHHBIX METOJIOB 3aIHUTHI JIECOB U 3€JICHBIX
HaCaK/ICHUI HACEJICHHBIX ITyHKTOB OT MHBAa3MOHHBIX
HaCEeKOMBIX-(PUILTO(haros.

KiaroueBble cjoBa: ¢umriodarn; HWHBA3HOHHEIC
BHUJBI, PACIpPOCTPaHEHHE; JIECHBIE HACAKICHUS;
3eJICHbIC HaCcaX/ICHHUs HACEJICHHBIX ITyHKTOB.

Invasive phyllophagous insects
in Ukraine

|. Matsiakh', V. Kramarets?

The biological invasion of non-native organisms can
cause significant economic losses as well as large-scale
damage to natural ecosystems. Among the invasive
insects, the spread of alien phyllophagous insects
feeding on the plant leaves is becoming increasingly
important.

The reconnaissance survey of green areas and forests
in the Lviv, Transcarpathian, and Ternopil regions of
Ukraine, aiming to identify the invasive species, was
conducted in 2017-2019. The symptom/damaged
part and a close-up of any feeding of phyllophagous
insects including larvae, adults, pupae, or eggs were
collected and labelled using general recommendation
for collecting arthropod pests. Accurate identification
and specimen affiliation were carried out based on
microscopic analyses, available guides, or online
resources.

Fall webworm (Hyphantria cunea) is the species
of internal quarantine in Ukraine that has been
successfully introduced and spread in forests, gardens,
and green plantations; it is widespread across Ukraine.
The larva of false acacia sawfly (Nematus tibialis) was
rarely found feeding on the leaves of black locust with
no significant threat to the species’ trees. In 2014, box
tree moth (Cydalima perspectalis) penetrated into the
territory of Transcarpathia from Hungary. Nowadays,
this invasive species is spread in all green areas of big
cities such as Lviv, Odesa, Kyiv, Kharkiv, Mykolaiv,
Dnipro, and in the Transcarpathian region causing a
huge foliage loss to boxwood plants. The invasive elm
zigzag sawfly (Aproceros leucopoda), causing local
damage to Ulmus trees, was recorded in 2010.

The horse-chestnut leaf-mining moth (Cameraria
ohridella) is still a leader among the invasive leaf
miners in urban plantations. It has spread almost all
over the country and causes significant infestation of
horse-chestnut leaves every year, even if there is no
evidence that moth damage leads to tree death.

An increasing importance of damages caused by
invasive leaf miners feeding in the mines of the leaves
of lindens (lime leaf mine Phyllonorycter issikii),
planes (plane leaf miner Phyllonorycter platani) and
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locusts (leaf blotch miner moth Macrosaccus robiniella,
locust digitate leafminer Parectopa robinella) was also
recorded.

Recently, the strong damage of sycamore lace
bug (Corythucha ciliata), a new invasive species that
belongs to the piercing and sucking insects feeding
on the lower leaf side and sucking sap was detected in
the Transcarpathian and Kherson regions of Ukraine.
Since 2018, this invasive pest has penetrated into
the urban green areas of Lviv City. The citrus flatid
planthopper (Metcalfa pruinosa), another invasive
species, was recorded in Transcarpathian and Odessa
regions. It is considered as a very important invasive
species due to its gregarious behavior and mobility.
The brown marmorated stink bug (Halyomorpha halys)
was also found on agricultural crops in the Odessa
region. Newly detected invasive species have all the
prerequisites for further distribution into the forests and
green plantations across Ukraine.

Lilac leathopper (Igutettix oculatus) was identified
as an invasive pest of Syringa spp., Ligustrum spp.
and Fraxinus spp. in the green urban areas of Lviv
City in 2019. The importance of invasive aphids such
as Prociphilus fraxinifolii, Appendiseta robiniae,

Aphis craccivora, A. nerii, lllinoia lambersi has also
increased especially in green urban areas between
2018 and 2019. Black locust gall midge Obolodiplosis
robiniae was also found widely distributed. However,
it does not have currently any significant damaging
effect on black locust trees.

Newly recorded identification of invasive
phyllophagous insects may amplify the concern on
the increasing threat to the leaves of forests and green
plantations. Based on personal observations and
literature analyses, we strongly believe that the main
pathway of invasive insects’ spread in Ukraine is the
trade of planting material and ornamental plants. We
have found that the use of chemical and mechanical
methods to control the spread of invasive phyllophagous
insects does not provide a sufficiently long-lasting
effect. According to the research review, the natural
control of invasive phyllophagous insects is possible
only when an effective parasitic complex occurs. This
complex, in combination with other measures, can
become the basis of the integrated protection methods
for forests and green urban areas in the future.

Key words: phyllophagous insects;
species; pathway; forests; green urban areas.
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Buaun pocnuH i nnwanHukiB Kum-ocrposa B lep6apii
HauioHanbHoro nicorexHiyHoro yHiBepcurtety YKpainu (LWFU)

T.P. MpuknagiBcbka'

Kuii-ocmpis, wo posmawosanuii ¢ Oneszvkili 3amoyi binoco mopsa (ceoepaghiumi xoopounamu 64°00' n. wi.,
37°53" ¢. 0.) — ye sucmyn epaHimuoi naumu, AKa 3a15124€ HA He3HAYHIU eTUOUHT i BUXOOUMb HA NOBEPXHIO MOPSL Y 8U-
enAadi ckenw. Ieomopghonociuni ma kaimamuuri ocodaueocmi ocmposa, oauzvkicms 00 IligHiuH020 NOIAPHO2O KOra ma
Apxmuunoi obnacmi, 3ymosunu opmyS8anus Ha HbOMY CE0EPIOHUX NPUPOOHUX KOMNILEKCI8, Oe nepesanicaronms COCHOBI
qicu. Buxonani 6 aunui 1984 p. cepii onucis nicosux 6ioyero3ie 0cmposa 0anu 3Mo2y 6CIMAHOBUNMU K OCHOBHI MUNU Yux
JiCi8 (COCHAK MUUAUHUKOBDIU CKANbHBIL, COCHAK TUWAUHUKOBLII KAMEHUCMbIL, COCHAK TUWAUHUKOBbII DA2YNIbHUKOBO-
sepeckoswlil Ha gepuiunax cenve [Kucherov, Zverev, 2012, Rupestrian landscapes..., 2008; Rysin, 1975]), max i 6ionogio-
Hi im munu acoyiayit (Pinetum cladinosum petraeum, Myrtillus-Calluna-Cladina-Typ, Pinetum uliginosi-vaccinioso-
ledosum). Hasedenuii nepenix OOMiHAHMHUX UL POCIUH | TUULALHUKIE HUICHIX APYCI8 TICO8UX OIOYeHO3i8 deMOH-
CMPYE HAABHICD Y IX CKIAOI XAPAKMePHUX NpedcmasHuKie bopeanvroi ma sinoapkmuunoi gropu. Hanbinvwa vacmu-
Ha 3 HUX — ye kaacuyri bopeanvui euou: Andromeda polifolia L., Arctostaphylos uva-ursi (L.) Spreng., Chamaedaphne
calyculata (L.) Moench, Ledum palustre L., Linnaea borealis L., Nardus stricta L. ma inwi. Ha opyeiii no3uyii 3naxo-
oamwvcs cinoapxmuyni euou, cepeo axux Betula nana L., Rubus arcticus L., Rubus chamaemorus L., Cornus suecica L.
Ha nosepxusax cxenv 6ucoxy uacmky cxkiaoaiome npeocmagnuxu 8iooiny Lichenomycota — xapaxmepni enemenmu nig-
HIYHUX Ma Nie0eHHuX tumainuxosux myHop, a came. Cladonia stellaris (Opiz) Pouzar & Vézda, Cladonia sylvatica (L.)
Hoffm., Cladonia rangiferina (L.) Weber ex F.H. Wigg., Cetraria islandica (L.) Ach., Peltigera aphthosa (L.) Willd.

3iopanuii eepbapruii mamepian (45 3paskie 16-mu maxcownia) 00CMamub00 MIipo 8i000paxdicae HAudLIbLUL XapaxK-
mepHi pucu 6iomu ckenvHux cocuakie Kuii-ocmposa ma a61ie codor €OuHy Konekyiio eudie 3 nigHiyHoi maiieu egponei-
cvkoi yacmunu Pocii 6 I'epbapii Hayionanbroeo aicomexuiuno2o yHisepcumenty Ykpainu, akuil ogiyitino sapeecmposa-
HULL 8 MIDCHAPOOHUX Oa3ax oanux nio akponimom LWFU.

Knrwuosi cnosa: Kuiicokuil apxinenae; bine mope; ckeivHi COCHAKU, OOpeanibHa ma inoapkmuyna gaopa; 2epoap-
HI 3pa3Ku.

Beryn. [Tounnarouu Biji cepeHbOBIUHUX KOJIEKIIIN
3aCyIICHHX POCIHH hortus siccus, sKi 3 acoMm TpaHc-
(bopMyBanI/ICL y Bimomi 3apa3 rep6ap11 Bci Tepbap-
Hi KOJIeKIii, He3aJeKHO BiA mepiomy iX CTBOpEHHS,
3aBKIU OyJIM IMIHHUM JDKEeperIoM iHdopmMariii mpo poc-
JMHU. 32 Cy4aCHUX YMOB, (PyHKIIOHYIOUH y CKJIAAl My-
3eiB, HAYKOBO-JIOCJIIIHUX YCTAaHOB 1 HaBYAJIBHUX 3aK-
nmajiB, repOapii BUKOHYIOTh BaXKJIUBY POJIbh y Harpo-

1

MaJDKEeHH1, MOrMUONIEeHH] 1 MOMUPEHH] MPUPOAHUYNX
3HaHb.

I'ep6apiii HamioHanmpHOTO J1iCOTEXHIYHOTO YHIBEp-
cutety Ykpainu 3acHoBanuil y 1945 poui. Mixxnapon-
HUU akpoHiM Ha3Bu [epOapito BiamoBimHo g0 Index
Herbariorum — LWFU (Herbaria of Ukraine..., 2011).
Sk i Oyab-skuii repOapiii OCBITHBOTO 3aKJIaay, BiH Ha-
caMIiepe1 BUKOHY€ MaTepiaabHO-IUIaKTHIHE 3a0e311e-

Ipuknadiecvrka Temsana Piuapoiena — KaHIUIAT CUTLCHKOTOCIIOAPCHKHUX HayK, iHXeHep 1-0i kareropii BiyIiay 01aroycTporo Ta penpomayKIii

pociuH Boraniunoro canxy. HanionanbHuii nicorexHiYHUI yHiBepcuTeT Ykpainu, Byn. reHepana Yynpuuku, 103, m. JIsBiB, 79057, YkpaiHa.
Ten.: +38-032-237-88-20. E-mail: prikladivska_tet@i.ua ORCID: 0000-0002-0265-0651
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YEHHSI HAaBYAIBHOTO MPOIIECY. AJie, OKpIM HaBYAIbHUX,
70 cKmany repbapHuX (OHIIB BXOLATH TAaKOXK HAyKO-
Bi, ocoOucTi Ta ICTOpI/I‘-IH1 KOJIEKIIi. Cepen 0Co0IHBO
IIHHKUX eKcroHariB ['epOapito BapTo BiI3HAYNTH HAOO-
pu ToCTiitHUX MikponpemnapariB KiHig XIX cT., BUTO-
ToBieHux y Binni, I1pas3i, JIbBoBi, Ta yHikanbHy 30ip-
Ky 3paskiB JepeBHHH €BCTaxis BonomaKa gKa Ha-
miaye 2808 B3ipiiB 602-X TaKCOHIB POCIHH 3 PI3HUX
kontuHeHTiB 3emuti (Herbaria of Ukraine..., 2011; So-
roka, Shovgan, Lukashchuk, 2003; Soroka, Osadchuk,
Shovgan, 2017; Osadchuk, Soroka, Shovgan, Dola-
tovski, Kolodiy, 2017; Prykladivska, 2018; Soroka,
Wozniak, 2018).

Hespakaroun Ha Te, 110 TeorpadiqHoO0 cremianiza-
uiero ['epOapiro € mepeBaxHo 3axifHi obsacTi Ykpai-
un (Kapmaru, Bommno-Ilomimms, Ilomices), repdap-
Hi 300pu MicTATh 3pa3ku 3 Omecbkoi i MukonaiBChKoi
obnacreit, Kpumy, a Takox 3 [liBnennoi €sponu (Ita-
nii, ®panmii, Icnanii, qopHoropi'l' Bonrapi'l') Baxuu-
BY pOJb AJIS Fep6ap110 BIJIrParOTh HOBI HAJXOKCH-
HSl, @ Cepe/l HUX OCOOIMBO Ti, IO MPEACTaBICHI 3pa3-
KaMmH, 310paHUMH Y BiJIaJICHUX 1 CKIIQJIHO JIOCTYITHUX
reorpadiuyaux perionax. OXHUM i3 TAKUX OCTaHHIX MO-
MIOBHEHB € KOJICKIIisl BUIB 010TH, 310paHUX aBTOPOM Ha
Kwuit-ocTtposi y binmomy Mopi B iumHi 1984 poky.

O0’exTH Ta MeToaMKA AocaikeHb. Octpis Kuii,
abo Kwuii-octpis, € yactTuHoro Kulickkoro apxinenary i
po3ramoBannii B OHE3bKiH 3aTo11i bioro Mops Ha Bij-
CTaHi BOCBMHU KiJIOMETpiB BiJ BUTOKY p. OHeru i B 15-
™ KiHOMeTan BiJg micta OHera ApXaHrelbChbKoi 00-
nacri. I'eorpadiuni koopaunarn octposa: 64°00" m.or.,
37°53' c.a. Horo NOBXKHUHA CTAaHOBUTH HEIO 61J‘IBIII€
JIBOX KiJIOMETpiB, a IIHPHHA — Big 100 1o 800 metpiB.
OcrtpiB € _BHCTYTIOM TPAHITHOI TUTMTH, SIKa 3aJIsTae Ha
HEe3Ha4YHid MMOMHI 1 BUXOAUTH HAa MOBEPXHIO MOPS Y
BUDJISI CKEJb, IO MICLSIMHU CATal0Th BUCOTH OibIIe
JIBaaAuATH MeTpiB (puc. 1).

Puc. 1. 3aransHuii BUIsLI 3axigHoro 6epera Kuit-ocrposa,
1984 pik

bine mope 3a cBoiMu (pizuko-reorpadiTHIMH O03Ha-
KaMH HaJeKUTh A0 apKTU4HOro Oaceiiny. Lle mmboko
Bpi3aHa B MaTePHK OKEaHChKa 3aTOKa, ajie KiIiMaT Mop-
CBKOTO y30epexOKsl OLTBII ITOMipHO-KOHTHHEHTATEHUHN,
HDK Ha NPUJICTIMX TEPUTOPISX, 3aBOSKU BiJCYTHOC-
Ti XOJIOJHHX TeYill 1 HaBHOCTI MOBITPSHUX MOTOKIB 3
OKeaHy, SIKi HEeCyTh 3aJIMIIKHU Terura MypMaHChKOT Te-
yii. bine Mope Ha 3UMy NOBHICTIO HE 3aMep3ae, aje

One3bKa 3aToKa BKpHUTA JH0M0M 185 mHIB Ha pIK. LI;I
miBaeHHa yacTuHa bimoro Mopst OGinbIl MiTKOBOAHA i
TETJIOBOJHA, @ TEMIIepaTypa BOAM Ha MOBEPXHi nmo0Iu-
3y OeperiB B cepeauHi JTUIHSI MOXE MPOTPIBaTUChH HA-
BiTh 710 18-20°C. Kimimar Bnacue Kuii-octpoBa KOHTH-
HEHTAJIBHUI 3 03HAKAMH MOPCHKOTO, IO MPOSIBISIETH-
Cs y BIZTHOCHO M’SIKi¥ 3uMi (KOJHM 3 HACTaHHSIM OCEHI
MOpe€, MOCTYIIOBO OXOJOKYIOUHChH, BiJIA€ TEILIO CY-
XOJI0JTY) Ta IOCUTh BUCOKOMY PiBHI BOJIOTOCTI MOBITPSI.

Jyxe cHIbHO BIUTMBAIOTH Ha OEPEroBy CMYTY IpH-
IUTUBH 1 BigmmmBy. J[Bidi Ha neHp Boau binoro mopst Ha-
CTYNalOTh Ha Oeper, MiCIsIMHU HaOIHKAIOUHCh IO CaMO-
TO JIiCY, 1 IBIYi HAa IEHB BIJTUIMB OTOJIIOE MCOK 1 BKPUTI
BOJOPOCTSIMHU THCSYi TPAHITHUX BaJyHiB, L0 JICKATb y
Mopi o0nm3y y30epesxoks (puc. 2). PizHuns Mix «ma-
JIOI0» 1 «TIOBHOIO» BONOIO Oinisi Oepera MoXke cAraTtu
2,7 M. bimsbkicTs [liBHIYHOTO TONSIPHOTO KOJa 1 ApK-
TUYHOI 00IacTi HaraayloTh PO cede K BKparjIeHUMH
TUTIOBMIMH TTIBHIYHUMH JTaHmadTaMu, TaK i XapakTep-
HUMH BHJIAMU TIPEICTABHUKIB 010TH. 3aBIsSKH Bpaka-
I0YMM TPUPOJHUM KPa€BUIAM Ta YHIKaIbHIN KyJIbTyp-
Hill ciaamuHi, Knii-ocTpiB monpaBy BBaXKarOTh MEpIIH-
HOIO cepell iHmmMX ocTpoBiB bioro mMopsi.

VY 1656 p. Ha ocTpoBi 3a iHiniaTuBy natpiapxa Hu-
KOHa 6yn0 po3moyaro OyaiBHUITBO XPECHOTO MOHAC-
TS, SIKUI YTPOJOBXK KIIBKOX CTONIITh, mopsij i3 Co-
JIOBEIIbKUM MOHAacTUpeM, OyB MOTYKHHUM peNiriiHUM
1 TIPOCBITHUIIBKUM EHTPOM BiJIOMop’sI AHcaM01b
MOHACTHPSI, CTBOPCHHIT 1ie 3a 4aciB marpiapxa Huko-
Ha, 30epircs 1 10 HAaIMX JHIB, Lwonpas/a i3 3Ha4YHU-
MU BTparamu. [{fo yHIKaJIbHY Mam’sSTKy apXiTeKTypH i
JI0C1 BBAYXKAIOTH OIHIECIO 13 HAWIIKABIIIMX 1 HAWIIHHI-
mmx arpakiiii [TiBHoui Pocii.

Hpartoroun  ympogosix 1982-1986 pp. acucreH-
ToM Kadeapu siciBHULTBA JIEBIBCEKOTO JCOTEXHIY-
HOTO iHCTUTYTY, aBTOp 3/ifCHMIIA 3a LIed Mepiof] Kijb-
Ka TOi3/I0OK Ha IMBHIY €BPOIMEHCHKOT YACTHHH KOJIHIII-
Hboro CPCP st o3HalioMJIEHHS! 3 THUIOJOTIEIO, pyO-
KaMH 1 poLiecaMy BiIHOBJICHHSM JIICiB LILOTO PETiOHY,
OCKIJIbKY TakKi MUTaHHS 3aliMalii BaroMmy 4acTky B Ha-
BUAJIBHUX Nporpamax JUCLUILIIH «Jlico3HaBCTBO» Ta
«JliciBaunTBOY. Came TOMY, KOJIU i yac oauiel 13 Ta-
KHX Tofiopoket y mumHi 1984 p. BUNana yHIKaJIbHa Ha-
rofia noOysary Ha Kuii-0CTpoBi, MI BHKOPHCTAIIN LCH
HIaHC JUIsl 00CTEXKEHHsI, HacamIepe]l, JiCOBUX LIEHO3IB,
a BXK€ TMPUHATITHO 1 (PparMeHTiB IHIIUX, CyMDKHUX 3
HUMHU, TEPUTOPIH.

Ha xanp, 3a yac HeTpuBasoro nepeOyBaHHs Ha OCT-
POBi, TOBETIOCH OOMEXHUTHCH TUTHKH CEPIEI0 MapIIPyT-
HUX 00CTEXEHb, Y MPOIECi TKUX 3MIMCHIOBAIN (POTO-
3HIMaHHS; OKOMIpHY TaKcaIito JIePEBOCTAHY, miapoc-
Ty i HiJUTiCKy; CTHCIIMIA OIMC HIKHIX SPYCiB GiolieHO-
3y; @ TaKoX 30ip AeSKNX HaWNOLIMPEHIINX BUAIB JIU-
LIalHUKIB 1 POCIIMH JUIsl repOapu3alii Ta KamepaibHO-
T'O YTOYHEHHS iX TaKCOHOMIYHOT MPUHAJICKHOCTI.

MapmipyTa 00CTeKeHb MPOKIAAAIN 3UT3aronoio-
HO. OCHOBHHMM HAaIpsIMKOM PyXy 0OpaJiu 0BTy CTOPO-
HYy OCTpOBa, sIKa MPUOIN3HO OPIEHTOBAHA Y HAMPSIMKY
MiBACHb-TIIBHIY, a TIONEPEYHI MepecyBaHHs 3MiHCHIO-
BaJIM J[IarOHAJILHO MIX 3aX1JIHUM 1 CXiJTHUM Oeperamu.
ToOTo mouyarokx mMapiipyTy OyB Ha MiBASHHO-3aXiTHIH

T. Prykladivska. Plants and lichens from the Kiy Island in the Herbarium of the Ukrainian National Forestry University (LWFU) 27
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TOUIIl OCTPOBA, a Jajli pyXaJuch 3a CXEMOIO: Ha IIiB-
HIYHMIA cXiJ 0 Oepera, MOTIM Ha MiBHIYHHUHA 3aXia 10
Oepera i Tak Jaii — ax A0 KpaiHboI MIBHIYHOI TOYKH,
3BIIKM 3/1MCHIOBAIN PyX AHAJOTIYHO Yy 3BOPOTHOMY
HanpsMKy Ha TiBJICHb, alle BKE IHITUMH TUISTHKAMH,
SK1 He yOmoBany nonepenHi. Y takuii crocid 3amice-
HY TCpHTOpi}O OCTPOBA BIAJIOCHh OOCTEIKUTH MaiiKe o-
BHicTHO. [Tig yac 360py Fep6apHI/IX 3pa31<113 neprioyep-
TOBY yBary 3BepTaJid Ha TUIIOBI MIBHIYHI BUIH.

Puc. 2. ®parmenT cximHoro Oepera Kuii-octpoa
i gac BigmmmBy, 1984 pix

PocniiHHE BKPUTTSI aHTPOIIOTEHHO 3MIHEHUX JIAHI-
madTiB, TAKUX SIK TEPUTOPiT MOHACTUPSI 1 Oa3u BiaIo-
YUHKY, 30HA JaBHEOT MUTHHUITI, JTICOBOT KOHTOPH 1 TIOp-
Ty HE aHaJi3yBaJli, OCKUIBKH LIE Bi/l 4aciB MEpUINX IO~
CEJICHIIIB, KOJHM CIIOYAaTKy MOHaxH, a TOTIM 1 Ipodva-
HU TIOYAJIM MPUBO3UTH HA OCTPIB 3 MaTepHKa IPYHT Ta
KYJBTYPHI POCJIMHH, TPOLIEC 301IbIICHHS YUCEIBHOCTI
3aHECEHMX BUIB TPUBAB COTHSMH POKIB 1 TOMY a/IBEH-
THUBHA (IIOpa, KA TYT 30Cepe/HKEHA, 3aClTyTOBY€E Ha Te,
00 OyTH 00’ €EKTOM OKPEMOTO JOCIIIKCHHS.

OTpumaHuil TONBOBHH Marepian yHpOAOBK Ha-
CTYHNHHX KUIBKOX IHIB MONIEPEIHBbO OIPaLbOBYBAIH
BXKE 3a MEXaMH OCTpoBa, B micTtax OHera ta ApxaH-
refabChK. CKIIaJCHO MEpesiik JOMIHAHTHUX BHJIIB JIi-
COBHX 1 CYMDKHMX 3 HMMH LeHO3iB. Jloriomory y Bu-
3HAUCHHI HU3KW THIIOBHMX IMiBHIYHUX TaKCOHIB HaJa-
Ja KaHJUJAT CLIbCHKOTOCIIONAPCHKUX HAyK, JIOICHT
ApXaHTeIbChbKOTO JIICOTEXHIYHOIO I1HCTHTYTY YCOBa
Jiana OJexciiBHA.

Y 2018 p. BCi MOTHOBI HOTATKH Ta 300pH OCTATOYHO
JIOOMpalboBaHo 1 nepenano no [epbapito Harionass-
HOTO JlicoTexHiuHOTO yHiBepcuTery Ykpainu (LWFU).
KinpkicTp 3arepbapru3oBaHux 3pa3kiB Hamiuye 16 Tak-
COHIB, KINBKICTh JHUCTIB TepOapito — 45 OauHHIb.
OxpiM repOapHUX 3pa3KiB, KOJEKIIO JOMOBHEHO IO-
SICHIOBAJILHOIO 3aITMCKOI0, TIepeTiKaMy JOMiHAHTHHX i
310paHUX TaKCOHIB, oIUdpoBaHUMH (oTorpadismu,
BUKOHAHMMHU TIij1 yac nepeOyBanHs Ha Kuii-ocTpoBi, a
TaKOX CKAaHOBaHMMHU 3pa3KkaMy repoapiro.

Pesyabratn Ta oOroBopenHsi. 3a OoTaHiKO-
reorpadigHIM paiionyBanHsM Kuii- OCTpiB HaJIEeKUTh
no Kombebko- Heqopcmcm nignpoBinnii  ITiBHidHO-
€Bp0nencm<01 TaiiroBoi MpoBiHIii €Bpa3ifickkoi Taii-
roBoi obnacti (Vegetation of European part..., 1980),

a 3a QmopuctuyHUM paiionyBaHHAM — A0 CXimgHO-
€Bporneiicbkoi npoBiHLii €Bpocubipcbkoi minobnacti
upkymbopeanbHoi obnacti bopeansHoro mianapcTsa
(National Atlas..., 2020).

[NaniBHUM THIIOM pocmuHHOCTI Kunii-ocToBa € icw,
a caMme, CKelIbHI COCHSIKH, SIKi POCTYTh Ha BHXOHAAX
KpI/ICTaJIIIIHI/IX CKEJIbHUX TIOPiJT (cenbrax) o BCiif Te-
puTopii cepeaHboi i miBAeHHOI Tairk CxigHoi Den-
HOCKaHii.

Jlicu 3aiiMatoTh OIIM3BKO TPH YBEPTi IO OCTPO-
Ba 1 MPEICTaBISIFOTh COOOI0 YUCTI PI3HOBIKOBI OTHOS-
pycHi nepeBoctanu Pinus sylvestris L. V-V° GoHiteTiB,
BikoMm 100-400 (500) poxkis, 3 moBHOTOIO 0,1-0,4. Mak-
CHMaJbHI pO3MIpH IepPEB CATAIOTh BUCOT 15-17 M 1 mia-
MeTpiB 30-34 cm. TparmisroThesi TOOAMHOKI €K3EMILIS-
pu Betula pubescens Ehrh. Ta Picea xfennica (Regel)
Kom. (mepeximaui hopmu Mix Picea abies (L.) H. Karst.
ta Picea obovata Ledeb.). Cknaza nigpocty — 10C, piz-
HOBIKOBHI, HepiBHOMIpHHH, Gparmentamu 10 0,5-0,8
tuc. mr./ra. [igmicok BiaCyTHINH abo NpeacTaBICHUI
MOOTMHOKUMHE  EK3eMIUIIpaMu  Juniperus communis
var. saxatilis Pall. (=J. sibirica Burgsd.), Betula nana
L. ta Sorbus aucuparia L. Y HWKHIX sipycax TpaB’sHa
POCJIMHHICTh Mai’)ke MOBHICTIO BiJCYTHS, YarapHHY-
K{ POCTYTb KYpTHHAMH, a JTUIIAHHUKY Ha 3HAYHUX Ji-
JSTHKAaX YTBOPIOIOTH LIUIBHE CyLiibHE BKPUTTI. OKpimM
TOTO, B TIOHIDKEHHSIX HaHOpeNbe(y, HA HE3HAUYHUX [li-
JSIHKAX y «KHULICHSIX» CEJIBI, K Pe3yJbTar 3acTOl0 BO-
nord, (GopMyIOTBCSI TaK 3BaHI «CKEJbHI BaHHW», IO
Kparo SIKUX BUCTYIAIOTh parMeHTH OOJIOTHOI POCIINH-
HOCTI, 3 XapaKTEePHUM JOMiHYBaHHSM I1iJ] HAMETOM Jie-
PEBOCTaHy YarapHHUKiB-TirpoQiTis.

[1in yac MapmpyTHUX OOCTEKEHB JTICOBUX O101IEHO-
3iB OCOOJIMBY yBary 3BepTalid Ha CKJIAJ] i YUCEIbHICTh
MPEACTAaBHUKIB YarapHU4KOBO-TPaB’ IHO-MOXOBOTO Ta
JIMIIAWHUKOBOTO BKpUTTS. Hukue HaBoaumo mepe-
JIK HaWTIONMUPEHIINX BUIB 010TH HIXKHIX SPYCIB CO-
CHOBHX I1eH03iB Kuii-ocTpoBa. 3ipoukaMy Big3HAYCHO
repbapr3oBaHi TakCOHU. JIaTHHCHKI Ha3BU BUIIB MOJIa-
HO 3a 1BoMa Jukepenamu: «Myco Bank Database» (mu-
maitaukn) Ta « The Plant Listy (pocnuan).

Fungi
Lichenomycota: Cetraria islandica (L.) Ach.*,
Cladonia stellaris (Opiz) Pouzar & Vézda (=Cladonia
alpestris (L.) Rabenh.)*, Cladonia rangiferina (L.) We-
ber ex F.H. Wigg.*, Cladonia sylvatica (L.) Hoffm.*,
Peltigera aphthosa (L.) Willd.*

Plantae

Bryophyta: Dicranum undulatum Schrad. ex Brid.,
Hylocomium splendens (Hedw.) Schimp., Pleurozium
schreberi (Willd. ex Brid.) Mitt., Polytrichum commune
Hedw., Ptilium crista-castrensis (Hedw.) De Not.,
Sphagnum sp.

Equisetophyta: Equisetum sylvaticum L.

Polypodiophyta: Dryopteris carthusiana (Vill.)
H.P. Fuchs, Gymnocarpium dryopteris (L.) Newman,
Polypodium vulgare L.

Magnoliophyta: Allium lineare L.*, Andromeda
polifolia L.*, Antennaria dioica (L.) Gaertn., Arcto-

28 T. P. Mpuknapiscoka. Buan pocnun i nuwaitiukis Knit-octposa B fep6apii HauioHanbHoro nicotexHiyHoro yHisepcutety Ykpaiuu...



Proceedings of the Forestry Academy of Sciences of Ukraine, 2020, vol. 20

staphylos uva-ursi (L.) Spreng.*, Betula nana L.*,
Calluna vulgaris (L.)Hull, Campanula glomerata L.,
Campanula patula L., Carum carvi L., Chamaedaphne
calyculata (L.) Moench*, Comarum palustre L.,
Cornus suecica L.*, Dactylorhiza maculata (L.) Soo,
Dianthus acicularis Fisch. ex Ledeb.*, Empetrum
nigrum L.*, Epilobium angustifolium L., Eriophorum
sp., Filipendula ulmaria (L.) Maxim., Galium boreale
L., Juncus sp., Ledum palustre L., Leucanthemum
vulgare (Vall.) Lam., Linnaea borealis L.*,
Maianthemum bifolium (L.) F.W. Schmidt, Nardus
stricta L., Oxalis acetosella L., Potentilla argentea L.,
Rubus arcticus L.*, Rubus chamaemorus L.*, Sedum
acre L., Sedum maximum (L.) Suter, Trifolium aureum
Pollich, Vaccinium myrtillus L., Vaccinium oxycoccos
L., Vaccinium uliginosum L., Vaccinium vitis-idaea L.

3a pesynapraraMu OOCTEKEHHsI, OUIBIIICTH JIiCO-
BUX IIeHO3iB Kwuii-ocTpoBa BINIOBITAE TaKUM TH-
1aM IMiBHIYHO-TAHTOBUX CKEJIbHUX COCHSIKIB: «COCHSIK
JIMIIAHUKOBBIN KAMEHMCTBIN», «COCHSK BOPOHUYHBIN
KaMEHUCTBINY», «COCHSK JIMIIAWHUKOBBINA CKaJbHBIN,
«COCHSIK BOPOHMYHO- -JIUIIAHAKOBEI». AHami3 HaBe-
JIEHHUX Y JnTepaTypl reo00TaHIYHUX OMHUCIB TaKUX CO-
CHSIKIB J1a€ HII[CTaBy MPUPIBHATH 1X JI0 HACTYITHUX TH-
miB acotiariii: Pinetum cladinosum petraeum, Pinetum
empetrosum petraeum (Rysin, 1975), Cladino-Pinetum
subass. polytrichetosum communis, Empetro-Cladino-
Pinetum (Kucherov & Zverev, 2012).

Bonu xapakTepu3yoThCs 10BOJIi CBOEPITHUM ITOET-
HaHHSM BH[IB Y HIKHIX sIpycax, /¢ MopsiA i3 Juaii-
HUKamMu (puc. 3) i Me30kcepodiTaMu pOCTyTh THUITOBI
0ooTHI BuaW. HalOimbIIOw pPSACHICTIO Bi3HAYAIOTH-
cs npencraBHuKU pofiB Cladonia ta Cetraria i HU3Ka
pocnuH — Empetrum nigrum, Arctostaphylos uva-ursi,
Vaccinium vitis-idaea, Calluna vulgaris, Vaccinium
myrtillus. Tlopsim 3 HUMH, aje MEHII YUCEIBHO, pOC-
TyTh Ledum palustre, Vaccinium uliginosum, Androm-
eda polifolia, Equisetum sylvaticum, Pleurozium schre-
beri, Polytrichum commune, Hylocomium splendens.

Ha miBroui @iHagaHAll CKENbHI COCHSIKH OIMCaH] SIK
Myrtillus-Calluna-Cladina-Typ, Calluna-Cladina Tta
Empetrum-Cladina-nodae, a B niBuiunii lBerii — sk
Pinus sylvestris-Calluna vulgaris-Empetrum spp.-typ
(Rupestrian landscapes..., 2008).

3a0osi04eHi (parMEeHTH COCHOBOTO JIiCy, 1HO/I Ha-
BiTh 3 HEBEIIMYKHMH J3€pKajlaMd BOJHOI TOBEpPX-
Hi, MOJKHa MPHUPIBHIATH A0 TaKOTO THIY SIK «COCHSIK
JUIIAHHUKOBBIA 0arylbHUKOBO-BEPECKOBBIH Ha Bep-
muHax cenbr» (Rupestrian landscapes..., 2008), Ta,
3 pI3HOI MIpOK HAONMKEHOCTI, 10 THUIIB «COCHSK
rolyOMYHO-0aryJIbHUKOBBII» 1 «COCHSK c(arHoBo-
0arynpHUKOBBIN» 3 TpyHH acomialiii «COCHSKH
OarynpHUKOBBIEY — Pinetum uliginosi-vaccinioso-
ledosum, Pinetum sphagnoso-ledosum (Rysin, 1975).
JlepeBocTaHu 1UX acoIlialiiii BiJ3HAYAIOTHCS MiHi-
MaJIbHUMH MTOKa3HUKaMH OOHITETiB, 3IMKHYTOCTI 1 BH-
cot. YarapHUKOBO-TPAB’AHO-MOXOBE BKPHTTS JyKe
rycTe, iHOII CyWiIbHe, 3 JOMIHYBaHHAM Ledum palus-
tre 1 3Ha4HOIO y4acTio Vaccinium uliginosum, Vaccin-
ium oxycoccos, Eriophorum sp., Cornus suecica, Ru-

bus chamaemorus, Polytrichum commune, Comarum
palustre.
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Puc. 3. JlominanTHI Buay JuiraidHukiB Kuii-octposa.

Y BepxHbOMY psify 31iBa HanpaBo: Cladonia sylvatica (L.)
Hoffm., Cladonia rangiferina (L.) Weber ex F. H. Wigg.,
Cladonia stellaris (Opiz) Pouzar & Vézda; y HImKHbOMY
pany niBopyd — Cetraria islandica (L.) Ach., mpaBopyd —

Peltigera aphthosa (L.) Willd.

HanmMipae 3BOJIOKEHHSI TaKUX EKOTOITIB OJIHOYAC-
HO TIOEIHYETHCS 3 (i310JIOTIYHOIO cyxiCTIo TPYHTY,
IO € Pe3yJIbTATOM KOPOTKOI'O BEreTalliiHOroO Mepioay
1 HE3HAYHOKO TTHOMHOIO PO3MOBCIO/KEHHS 610710T19HO
eextuBHEX Temrepatyp (Vinogradov, 1964). Xapax-
TEPHOIO 03HAKOIO IIUX XOJIOJHHUX I'PYHTIB € POCIHMHU-
ncuxpoiti, cepen SKUX JOMIHYIOTh Andromeda
polifolia, Chamaedaphne calyculata, Arctostaphylos
uva-ursi.

Amnanizytoun reorpagiqHO-30HAIBHY PHHAIEK-
HICTh ITepepaxoBaHMX Y MMEPETiKy BU/IIB, BAPTO BiJ3HA-
YUTH BArOMY YacTKy Y HOTO CKJIaJ{i POCIHH 3 ITUPOKH-
MU IUPKYMITOJSIPHUMH apeanaMy 1 TaKuX Tpyml poc-
JMHHOCTI, K OopeanbHa Ta TinoapkTuyHa. HaiOinb-
11a YaCTHHA — 1€ KJIACHYHI TIPEICTAaBHUKH OOpeaTbHOT
hnopu: Andromeda polifolia, Arctostaphylos uva-ursi,
Calluna vulgaris, Chamaedaphne calyculata, Le-
dum palustre, Linnea borealis, Vaccinium oxycoccos,
Vaccinium myrtillus, Vaccinium vitis-idaea Ta iHIIL.
Ha npyriii mo3uiii 3HaxXOAAThCS TINOAPKTUYHI BN
(puc. 4). Cepen Hux, HacamIiepen, MOTPiOHO BiA3HA-
Ut Rubus chamaemorus i3 MHAPOKAM ITUPKYMIIO-
JSIPHUM apeajioM, a TaKoX TaKi BUIH, K Betula nana,
Rubus arcticus 1 Cornus suecica 3 aM(iaTIaHTUIHUIMHU
apeanamu. Betula nana ta Rubus arcticus HalexaTh
JI0 IOMIHAHTIB yCi€l TYHJIPOBOI 30HHM, a JICPCH IIBE/I-
cekuii — Cornus suecica (=Chamaepericlymenum
suecicum (L.) Asch. & Graebn.) 3anecenuii no Yep-
BoHO1 kHHTH CXimHoi dennockaumdii (Status: 3 — Rare.
In «Red Data Book of East Fennoscandia»), ockinbku
TIONTUPEHUH TTepeBaKHO B apKTUYHIA Ta CyOapKTHY-
Hilf 30HaX, HE BJIIACTUBUU JJII KOHTUHEHTAIBHOI Yac-
tuHY Hi [liBHIUHOT AMepuKH, Hi A3ii Ta € TOCHTH He-

T. Prykladivska. Plants and lichens from the Kiy Island in the Herbarium of the Ukrainian National Forestry University (LWFU) 29



HaykoBi npaui /liciBHnyoi akagemii Hayk Ykpainu, 2020, sun. 20

TUTIOBUM JIJISl OJITOTPO(QHHUX HU3BKOIIOBHOTHHUX CO-
CHSKIB MIBHIYHOI YaCTHHU TaWroBoi 30HU €BPOINH.
[Ipore y 3BonoxeHux exoronax Kuit-octpoBa Cornus
suecica hopmye (parMeHTH CYIIJILHOTO BKPHUTTS HA
TJIONII Bi/T KUTBKOX IO KUTbKaHAISATH KBaIPATHUX Me-
TpIB, 110 HAJAE ITUM COCHOBHM 0i01IeHO3aM 0COOIMBOL
HEIMOBTOPHOCTI.

o4

Puc. 4. Pociuan Kuii-octpoBa, xapakTepHi
TIPEJCTaBHUKH TiTOAPKTHIHOI (IIOPH.
3niBa HampaBo: Mopomka (Rubus chamaemorus L.),
ManinHa apkTuaHa (Rubus arcticus L.), nepeH mBencbkuit
(Cornus suecica L.), 6epe3a xapnukosa (Betula nana L.)

wang W

C T O T T WL SN O T AL U 0 O A0 Wi

VY cknazi AepeBHOI POCIMHHOCTI OCTPOBA MPUCYT-
Hi TakoX CHOIPCHKI TaWTrOBI €JIEMEHTH, Cepefl SKUX
Juniperus sibirica Ta riopumai dopmu Picea obovata.
Hy 1 3Bu4aiiHO X, SIK AOMIHAHTH IMX JHIIaHHUKO-
BUX COCHSKIB, Ha 3HAYHHMX MOBEPXHSAX CKEJlb, K BiJI-
KpUTHX JTaHMmadTiB, Tak i MiJ HAMETOM JIiCy, BUCTY-
MaroTh HalXapaKTepHillli eJIeMEHTH MIBHIYHHUX Ta MiB-
JICHHUX JINIIAWHUKOBUX TYHJP — NPEJCTaBHUKU BiJl-
niny Lichenomycota, a, came, Buau 3 poxniB Cladonia,
Cetraria ta Peltigera.

BucnoBku. 3i0panunii 1 onpansoBaHuii repOapHUii
MaTepiall TOCTaTHLOIO MipoIo BimoOpaskae Haitxapak-
TepHilI pucH 010TH CKeIbHUX COCHsKIB Kuit-ocTposa.
VY Tep6apii HIITY VYkpainu BiH € €IUHOIO KOJEKIII€0
BHIIB 3 IMBHIYHOI TalTH €BponeichKkoi yacTrHm Pocii i
TOMY, HE3Ba)KalOUH Ha HE3HAUYHY YMCEIIbHICTD MOJAaHUX
3pa3KiB, MOKE BBaYKATHCh OJTHUM 13 HETIEPECIYHUX HAI-
Oann ['epbOapiro.

AHai3yloun pe3yibTaTd ONUCIB CKEbHUX COCHS-
kiB Kuii-ocTpoBa Ta onpaiboBaHi Ha iX OCHOBI repoap-
Hi 300pH, MOTPIOHO 3a3HAYNTH, IO YHIKAIbHA BPa3JIH-
Ba MPHUPO/IA MiBHIYHOT €BpoIH NoTpedye He JINILE ChC-
TEMHHUX KOMIUICKCHUX HAayKOBHX JIOCIIJIKCHb 13 3aITy-
geHHSAM (axiBIliB pi3HOTO MpOGiTio, ane W aKTUBHOI
nomynsapu3anii Bxe HaOyTHX 3HaHb. HarpomamkeHHs
BIJIOBIIHOTO (PAKTHMYHOTO Marepiany y My3eHHHUX Ta
repOapHUX KOJNEKIIisIX CIIPUATHME [[bOMY SIKHalKparie,
0co01BO B YKpaiHi, 16 MOXKIIMBOCTI y4acTi HAyKOBIIiB
Yy BUKOHAHHI HAaTYpHUX OOCTEXEHb Oy/b-SKHUX MiBHIY-
HUX TEPUTOPIN Ha IeH 9ac JOCUTH OOMEKEHI.

[epenani mo I'epOapito HarmionanpHOTO IicoTex-
HiuHoro yHiBepcurery Ykpainu (LWFU) repbapni

3pa3ku 3 Kuif-ocTpoBa € MiHHUM MarepiajaoM s BU-
KOPUCTAaHHS y JOCTIIHINA Ta AMJAKTUYHIA poOOTi M-
POKOTO KoJia 3alliKaBJIeHUX OCi0 K 3 HAaBYAIBHUX 3a-
KJIQ/iB, TaK 1 3 HAYKOBUX YCTaHOB. 3aBAAKH CYYaCHUM
IHTEpPHET-TEXHOJIOT1sIM, BUKOHAHE CKaHyBaHHs repoap-
HUX 3pa3KiB y HalOMMK4ili EpCIIeKTUBl HAJacTh J10-
JTaTKOB1 MOYKJTMBOCTI JUCTAHITIHHOTO TOCTYITY 10 HUX B
«online»-pexxnMi Ha caiiti I'epbapiro (http://herbarium.
nltu.edu.ua), Mo He TUIBKH CTBOPUTH JOJATKOBI 3pyU-
HOCTI, ajie 1 HeOOMEXEHO PO3MIMPHUTH KOJIO TIOTSHITiN-
HUX KOPUCTYBadiB.
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Bupbl pacTeHnin n nNWaNHNKOB
Kuin-octpoBa B lep6apun HaunoHanbHoro
NnecoTexHN4YecKoro yHmsepcumreta YKpanHbl
(LWFU)

T.P. MpuknagoBcKas'

Kwuii-ocTpoB, pacmonoxeHHBI B OHEXCKOM 3a-
muBe bemoro Mopsi (reorpadudeckue KOOPIWHATHI
64°00" c. m., 37°53" B. n.), mpexacrariser coOoOM
BBICTYIT TPAHUTHOM TUTHUTHI, KOTOpast 3aJIeTaeT Ha He-
3HAYUTENHHON TITyOWHE W BBIXOJUT Ha MOBEPXHOCTH
MODsI B BHJIE cKajl. [ eoMopdosiornyeckue u Kiumaru-
YeCcKHe 0COOCHHOCTH OCTPOBa, a Takke 6au30cTh [1o-
JIIPHOTO Kpyra u ApKTHYECKOH 001acTi 00y CIOBHIN
(dhopMUpOBaHKE HAa HEM CBOCOOPA3HBIX MPUPOIHBIX
KOMILJIEKCOB, MPEO0IaIaloNIiMU CPEa KOTOPBIX SIB-
JISTFOTCS Jieca.

IIpuxnaoosckas Tamvsana Puuapooera — KaHAAIAT CEIBCKOXO035Hi-
CTBEHHBIX HayK, WH)KEHep |-ii kareropum otzaena Onaroycrpoii-
CTBa M PENPOAYKLUUH pacTeHuii borannueckoro cana. Harmonans-
HBIH JIECOTEXHUYECKUI YHUBEPCHTET YKpauHbI, yil. TeHepana Uy-
npuHkw, 103, . JIsBoB, 79057, Ykpanna. Ten.: +38-032-237-88-20,
E-mail: prikladivska tet@i.ua ORCID: 0000-0002-0265-0651

Brmonnennsie B wrone 1984 1. cepum ommca-
HUI JIeCHBIX OuWolleH030B Kuii-ocTpoBa MO3BOIHIH
OTIPENICIUTh KaK OCHOBHBIE THIIBI 3TUX JIECOB (COCHSIK
JINIIIAMHUKOBBIN CKAJIbHBIM, COCHSK JIHIIANHUKOBBIN
KaMEHHUCTBIH, COCHSK JTUINIAHHUKOBBIM OaryabHHUKOBO-
BEPECKOBBII Ha BEPIIMHAX CEJIbT, COCHSIK BOPOHUYIHBIN
KaMECHHCTBIH, COCHSIK BOPOHUYHO-JIUIIAWHUKOBBII),
TaK M COOTBETCTBYIOLIME KM THIIBI acCOIMAIUN
(Pinetum cladinosum petraeum, Myrtillus-Calluna-
Cladina-Typ,  Pinetum  empetrosum  petraeum,
Cladino-Pinetum subass. polytrichetosum communis,
Empetro-Cladino-Pinetum). OHU XapakTepU3yIOTCS
CBOCOOpAa3HBIM COYETAHHEM BUJIOB HIDKHUX SIPYCOB,
rne psaoM ¢ numaitnukamu (Cladonia sp., Cetraria
sp.) u wme3okcepoduramu (Arctostaphylos uva-ursi
(L.) Spreng., Antennaria dioica (L.) Gaertn.,) pac-
TYT TUIUYHBIE OOJOTHBIE BUABI (Empetrum nigrum
L., Ledum palustre L., Vaccinium uliginosum L.,
Andromeda polifolia L.).

3abos04eHHBIC ()ParMEHThI COCHOBBIX JICCOB, MHOT-
Ja ¢ HeOONBIIMMHU 3epKajlaMd BOAHBIX IOBEPXHOC-
TEH, TPEACTaBICHBI TAaKUMH THIIAMU Jieca, KakK CO-
CHSIK TOTyONYHO-0aryTbHUKOBBIM U COCHSIK C(harHOBO-
0ary’IpbHHUKOBBIN, YTO COOTBETCTBYET THIIAM acCOIIHa-
i Pinetum uliginosi-vaccinioso-ledosum n Pinetum
sphagnoso-ledosum. Takue IpPEeBOCTOM OTIMYAIOT-
Cs MHUHUMAJIbHBIMM TIOKa3areissMiu OOHHUTETOB, CO-
MKHYTOCTH ¥ BBICOTBI, & B UX KyCTapHHUKOBO-TPaBSIHO-
MOXOBOM ITOKPOBE IMPEO0SIaaloT B OCHOBHOM TaKHe
BUIbl, Kak Ledum palustre, Vaccinium uliginosum,
Vaccinium oxycoccos L., Eriophorum sp., Cornus
suecica L., Rubus chamaemorus L., Polytrichum
commune Hedw., Comarum palustre L.

IIpuBeneHHbId NEpeYeHb JOMHUHAHTHBIX pacTe-
HUW W JTUIIaHHUKOB HIDKHUX SIPYCOB JIECHBIX OMOIIe-
HO30B OCTpPOBa JIEMOHCTPUPYET HAIWYHE B MX COCTa-
BE XapaKTEPHBIX MPeICTaBUTENeH OOpeatbHON U TUTIO-
apktudeckoi opsl. Hanbomnbiiee MX KOJIMYECTBO —
9TO KJlaccuveckue OopeanbHble BHUIbL: Andromeda
polifolia, Arctostaphylos uva-ursi, Chamaedaphne
calyculata (L.) Moench, Ledum palustre, Linnaea
borealis L., Nardus stricta L. n np. Ha BTOpO#i mo3un-
[IUU HAXOMSTCS TUIIOApKTUYeCKHe BUABL. Cpenu HUX,
Betulanana L., Rubus arcticus L., Rubus chamaemorus,
Cornus suecica. Ha 3HauNTENBHBIX 1O TUIOIIAAN I10-
BEPXHOCTSIX CKaJl BHICTYIAIOT XapaKTePHBIC JIEMEHTHI
CEBEPHBIX W FOYKHBIX JINIIAWHUKOBBIX TYHJIP, TPeAcTa-
BuTenu otaena Lichenomycota, a nmenHo, Cladonia
stellaris (Opiz) Pouzar & Vézda, Cladonia sylvatica
(L.) Hoffm., Cladonia rangiferina (L.) Weber ex
F.H. Wigg., Cetraria islandica (L.) Ach., Peltigera
aphthosa (L.) Willd.

CoOpannbplii TepOapHbIii Marepuan (45 00pasmnoB
16-Tu TakcoHOB) Tiepenan apropoM [ 'epbaputo Harmo-
HAJIBHOTO JIECOTEXHUYECKOTO YHUBEPCUTETA YKPAUHBI
B 2018 roy. OH B 10CTaToO4HON MEpe 0TOOpaxkaeT Hau-
0oJiee XapaKTepHbIC YePThl OMOTHI CKAJIbHBIX COCHIKOB
Kuii-octpoBa u siBieTCS €IMHCTBEHHON KOJUIEKIIMEH
BUJIOB CEBEPHOU Taliru eBpormneiickoil yactu Poccuu B
I'epbapun HJITY VYkpaunsl, KOTOpbIA oduLmanbHO 3a-

T. Prykladivska. Plants and lichens from the Kiy Island in the Herbarium of the Ukrainian National Forestry University (LWFU) 31
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pPETUCTPUPOBAH B MEXKTYHAPOTHBIX 0a3aX JaHHBIX MO
akpouumom LWFU.

KuroueBbie cioBa: Kuiickuit apxunenar; bemoe
MOpe; CKaJbHbIE COCHSKH; OOpeajbHas M THIOapKTH-
yeckas uiopa; repoapHbie 00pasIlbl.

Plants and lichens from the Kiy Island
in the Herbarium of the Ukrainian National
Forestry University (LWFU)

T. Prykladivska'

Kiy Island is an island at the Onega Bay of the
White Sea, 8 km off shore, 15 km off the town Onega.
Coordinates: 64°00'N; 37°52'E. The island is the
massive of the granite rocks. Geomorphology and
climate of island, especially proximity to Arctic Circle
caused the peculiarity of its nature complexes. The
greater part of the island territory is covered by Scotch
pine forest.

The author visited the Kiy Island in July 1984 with
aime to describe the forest biocenoses. As a result the
composition of forest lichens, mosses, herbage and
shrub age were described. Some forest associations
were defined and predominance species were collected.

The most wide-spread forest associations of Kiy
Island are: Pinetum cladinosum petraeum, Myrtillus-
Calluna-Cladina-Typ, Pinetum empetrosum petraeum,
Cladino-Pinetum subass. polytrichetosum communis,
Empetro-Cladino-Pinetum. They include the specific
complex of species with wide ecological amplitude.
Among them are the lichens of the dry location
(Cladonia sp., Cetraria sp.) and the plants of swampy
soil (Empetrum nigrum L., Ledum palustre L.,
Vaccinium uliginosum L., Andromeda polifolia L.).

' Tetyana Prykladivska — PhD in Forestry, the 1-st category engineer
in Department of plants reproduction of Botanical garden of
Ukrainian National Forestry University, General Chuprynka st.,
103, Lviv, 79057, Ukraine. Tel.: +38-032-237-88-20, E-mail:
prikladivska_tet@i.ua ORCID:: 0000-0002-0265-0651

The more rare associations are: Pinetum uliginosi-
vaccinioso-ledosum and Pinetum sphagnoso-ledosum.
Their stands characterized by the lowest quality class,
low density of canopy and high density of sward with
such dominant plants as Ledum palustre, Vaccinium
uliginosum, Vaccinium oxycoccos L., Eriophorum
sp., Cornus suecica L., Rubus chamaemorus L.,
Polytrichum commune Hedw., Comarum palustre L.

The biggest part of all species is represented by
the group of boreal plants: Andromeda polifolia,
Arctostaphylos uva-ursi (L.) Spreng., Chamaedaphne
calyculata (L.) Moench, Galium boreale L., Ledum
palustre, Linnaea borealis L., Nardus stricta L. and
others. The hypoarctic (arctic-boreal) plants such as
Betulanana L., Rubus arcticus L., Rubus chamaemorus,
Cornus suecica take the second place. The large
group of collected species is represented by lichens:
Cetraria islandica (L.) Ach., Cladonia stellaris (Opiz)
Pouzar & Vézda), Cladonia rangiferina (L.) Weber ex
F.H. Wigg., Cladonia sylvatica (L.) Hoffm., Peltigera
aphthosa (L.) Willd.

The analyses of species ranges distribution show the
predominance t of wide-ranges plants. First of all this
is a group with the circumpolar ranges — Andromeda
polifolia, Arctostaphylos uva-ursi, Calluna vulgaris
L., Chamaedaphne calyculata, Ledum palustre, Linnea
borealis, Vaccinium oxycoccos, Vaccinium myrtillus
L., Vaccinium vitis-idaea L. and others. Also there are
plants with amphiatlantic ranges (Betula nana, Rubus
arcticus 1 Cornus suecica) and the Siberian elements
of flora (Juniperus communis var. saxatilis Pall. and
hybrid forms of Picea obovata Ledeb.). One of species
is a rare plant: Cornus suecica includes in«Red Data
Book of East Fennoscandia» (Status: 3 — Rare).

The collected herbarium was granted by the author
to the UNFU in 2018. It includes 45 samples of 16
species lichens and plants. All of them are typical
species from the north taiga and tundra zones. This
northern herbal is one and only in the Herbarium of the
Ukrainian National Forestry University (UNFU).

Key words: Kiy Archipelago; White Sea; Scotch
pine rocks forest; boreal and hypoarctic flora; herbarium
samples.

32 T. P. Mpuknapiscoka. Buan pocnun i nuwaitiukis Knit-octposa B fep6apii HauioHanbHoro nicotexHiyHoro yHisepcutety Ykpaiuu...
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bioenekTpuka eKocucTem ficis, 3a605104eHNX NYK Ta arpoeKoCnCcTeM
3axipHol YKpaiHu

l.B. Pycun', O.B. MeaBeger?, b.T. Banbko?, C.B. HikiTuyk*

Ompumanns OioeneKmpuKu 3 eKOCUCHeM AHCUBUX POCIUH MA ACOYINOBAHUX 3 HUMU €IeKMPOEHEPYBATbHUX TPYH-
MOBUX MIKDOOP2AHIZMI6 € THHOBAYIUIHUM OJicepeiom anbmepHamuenol enepeii. In situ 30iticneno oyinKy Oioenekmpo-
NPOOYKMUBHOCMI eKocucmem HiCos8ux Macueis, 3a00104eHux ayKie ma azpoexocucmem 3axionoi Vkpainu y mpvox 30-
Hax — nisHiunitl ([loniccs), yenmpanorii (Oninns) ma nigdennii (mesca Iloxymcoko-Bykosuncokux Kapnam i Yopro-
eopu). Hatiguwi noxasnuku dioenexmpuxu ipyHny 3agikcoeano y gimomikpodooyenosax nicig. Cepeonil pieeHsb Oioe-
nexkmpuyno2o nomenyiany 6 nicax cmarnosus 1080,5 mB. Tineku dewjo nusicuumu Oyau cepeoui 6ioereKmpuyni noKkas-
HuKu 6 cadax i 3abonouenux aykax, 1055,3 mB i 1051,2 mB, 6ionosiono. bioerexmpuunuii nomenyian azpoxyismyp ic-
momHo Hudicuull, 3a sunsmiom Zea mays L. /lobosuil pieensv bioenexmpuru 3MiHIOEMbC HE3HAYHO 13 HECYMMEBUM 3HU-
JHCEHHAM HANPUKIHYL C8IMI08020 OHA 6 wacmuru 3paskie. Ce30HHI KOMUBAHHS PiGHSA DIOCTeKMPUUHO20 NOMEHYIATY GI0
NOYAmKYy 1ima 00 Ni3Hb0I 0CeHi Y O0CAIOHCEHUX MIKPOOHO-POCTUHHUX ACOYIaYIAX € CMAMUCMUYHO He3HauHUMU. J{ocTi-
021Ceno NG BONI020CMI HA 2eHepayiio bioerekmpuuno2o nomenyiany gimomixpoboyenosamu. Buseneno nosumuenuil
BNIUG 80JI020CTII TPYHINY HA 2eHepPy8aHHA DI0eeKmpUUHO20 Nomenyiany. BemanoseieHo 3pocmants 0ioenekmpuino2o
NOMenYiany 8 Cyxux IpYHmMax, 3yMoeieHe akmusHuM Qomocunme3om ma akymysiyieto eonoeu pociunamu. Ompumani
pe3ybmamu po3Kpuaions NePCnekmus 1ico8UX eKoCUucmem, ekocucmem 3a00104enux 1yKie i 0esaKux acpoeKocucmem
SAK Odicepen NOHOBIHBAHOL MA 3e/eHOT eHepeii npu no0AILUOMY PO3POONIEHHT eleKMmpOOIOMExXHOI02IUHUX ACNEeKMIE.

Knrouosi cnosa: pociunu, rpyHmosi MiKpoopeanizmu, IpyHm, OioeleKmpuunHull nomenyian, 0Oioenekmpoximiyna
eHepeis; enekmpoou, 8iOH0BNI0BANIbHA eHepeemUKdA.

Beryn. ExocmcremHa kapra 3axigHoi YKpaiHM — TIOCEPEIHBOTO €KOJOTO-TeorpadidHoro, KIIMaTHYHO-
MpEeJCTaBlIicHA MO3AiKOK JICIiB, 3€MENb CUIbCHKOTOC-  TO, T'€OJOTIYHOr0, PEKPealiiHOro Ta CiIbChbKOTOCIO-
MOJIAPCHKOT0 MPHU3HAYCHHS Ta 3a00J0YCHUX TEPUTO-  JAPCHKOTO 3HAYEHHS 1[I €KOCHCTEMHU MOXYTh CIyTr'yBa-
piii, 0 MPOCTATAIOTHCS HA COTHI rekrapiB. Kpim 0e3-  TH eKOJIOTIYHHUM JKepesioM Oi0eIeKTPUKH, OTpUMaH-
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HA K01 BiOyBaeThCsl 0€3 3amomistHHs Oyab-sIKOi TITKO-
I¥ JTOBKULIIO, IO BJIACTUBO TPAJULIHHUM JDKEpesaam
enepreTuku. CyTh allbTEPHaTHBHOTO METO/LY OTPHMaH-
Hs1 OlOENIEKTPHUKH, IO aKTHBHO PO3BHBAETHCS BIIPO-
JOBX OCTAaHHBOTO JAECATHIITTS, TOJIATA€ y BHECEH-
Hi €NEKTPOAHUX CHUCTEM Y TOBILY IPYHTY, A€ POCTYTb
pocimmam (De Schamphelair et al., 2008; Kaku, Yon-
ezawa, Kodama, & Watanabe, 2008; Strik, Hamelers,
Snel, & Buisman, 2008). Enexkrponu akymymorTh 0i-
OEJIEKTPHKY, TTPOYKOBaHY TPYHTOBUMH MiKPOOPTaHi3-
MaMH, IO JKUBJISTHCSI KOPCHEBUMH BUIIICHHSIMHU IIPO-
IOYKTiB ()OTOCUHTE3y POCIHH Ta MPOAYKTAMH PO3KJia-
my mucTstHoTo omany (Strik et al., 2008; Timmers et al.,
2012; Nitisoravut & Regmi, 2017). B yrBopenHi 6ioe-
JIEKTPUKH BAKIIUBY POIIb BiZIIrpatoTh TIPOTOHH, SK1 BH-
JUIIAIOTBCS. MIKPOOPraHi3MaMi BHACHI 10K sIK PO3KIIay
OpraHiuHuX CIIONTYK, TaK 1 ucouiamii ByrilbHOT KHCITO-
™, yrBopeHoi 3 CO,. Byrnekucnuii ra3 BUAIISETbCS y
BEJIMKUX KUIBKOCTSIX KOPSHSIMU Y IPYHT B IIPOIIECi JTU-
XaHHS POCIUH Ta B MpoIleci MeTadoi3My TPYHTOBHX
Mmikpooprani3miB (Strik et al., 2008). Mikpoopranizmu,
0 6epyTh y4acTh B YTBOPEHHI 010€TIEKTPHUKH, HA31Ba-
I0Th €JICKTPOAKTUBHUMHU UM €JIEKTPOreHEpYBaTbHUMHU
(Kim et al., 2004; Logan & Regan, 2006; Logan, Rossi,
Ragab, & Salkaly, 2019).

BioeneKTpOTeXHONOriYHI  YCTAHOBKH, BCTaHOBJIC-
Hi B Jicax Ta 3a00JI0YCHUX TEPHUTOPISX, MAIOTH TEp-
CTIEKTUBU BUKOPUCTAHHS JUTS XKHBICHHS TIOJILOBHUX aB-
TOHOMHHUX CHCTEM MOHITOPUHIY 33 EKOCHCTEMaMH,
JUISl BIIAINTYBaHHS O€3JPOTOBHUX CTaHIINH «3€JIEHOT0)
TYpU3My B MPHPOJHUX MapKax 3 MOXIHUBICTIO ITij3a-
PAAKU TpUIajiB. BioeNeKTpOTEeXHOMOTIYHI MPUCTPOT,
BMOHTOBaHI B 3eMJISIX CUIBCHKOTOCIOAAPCHKOTO TIPH-
3HAUCHHS, MOXXYTh JKUBHUTH aBTOHOMHI CHUCTEMH IIO-
JUBY Ta JaBavi BOJIOTOCTI IPYHTY, iHHOBAIlilHI cuCTe-
MU MOHITOPUHTY 3a CKJaJOM IPYHTY Ta pOCTOM pPOC-
JIMH Y MEXaX pO3yMHOTO TOCIOIAPCTRA. 3a po3paxyH-
KaMH HiZIepJIaHIChKUX HayKOBLIB, TEOPETHUYHUM MaK-
CUMYMOM POCIHHHO-MIKPOOHOI eNeKTpo0ioTeXHOIIO0-
Tii € MOBHE eHEepro3ade3neueHHs MTNX OCEIHII, SIKUH
MOXHa OyJie JOCATHYTH 32 YMOBH BIOCKOHAJICHHS TEX-
noutorii (Strik et al., 2011; Wetser, 2016).

JocmimkeHHs: 610eeKTPUKH OOJIOTHUX €KOCHUCTEM
Yy 1a00opaTOpHKX yMOBAX MOKA3yOTh BArOMi IEPCIICK-
THUBU TaKuX 00 €KTIB SIK BayKJIIMBOTO JpKepesa Oionoriy-
Hoi eneprii (Liu, Song, Li, & Yang, 2013; Lu, Xing, &
Ren, 2015; Wetser, Liu, Buisman, & Strik, 2015). [Tpu-
YHMHA MOJISITAa€ B TOMY, 110 3a00J104€Hi YMOBH CTBOPIO-
I0Th ONTHUMAaJNIbHI YMOBHU JUIS aKyMYJIOBaHHS IPYHTO-
Boi Oioenekrpuku (Lovley et al., 2011; Helder, Strik,
Hamelers, & Buisman, 2012). Husbkuii BMicT KHc-
HIO B GONOTHCTHX cy6CTpaTax 3MCHIIY€ BTPATH aKy-
MyIbOBAaHOI G10CTEKTPHUKH. Y IbOMY pa3i reHepoBaHi
MiKpoopraHizMamu TMPOTOHH Ta CIEKTPOHH MPAIIOIOTh
Ha BUPOGHWITBO CHEPTii, a HE Ha BiJHOBICHHS KHC-
HeBMicHUX crnoiyk. Ilpore mocmimkeHb 3 OTpUMaHHS
010€JIeKTPUKY in Situ Ha 3200JI0UCHUX TEPUTOPISIX € He-
Oararo. [leprmri mocmiKeHHS eIeKTPOIPOTYKTHBHOCTI
OyJ10 3IiHiCHEHO Oe3mocepesHbO Ha PUCOBHUX IIaHTA-
uisix SAnowii (Kaku et al., 2008; Takanezawa, Nishio,
Kato, Hashimoto, & Watanabe, 2010) Ta mpomoBxeHO

in situ B eKCTIGpUMEHTaxX Ha PUCOBUX MOJISIX SAmoHii Ta
Ingonesii (Kouzuma, Kaku, & Watanabe, 2014; Ueoka,
Sese, Sue, Kouzuma, & Watanabe, 2016; Sudirjo, Pim
de Jager, Cees, Buisman, & Strik., 2019), a Takox B 3a-
0omouenux Jicax IliBnennoi Kapomiam, CILA in situ
(Dai, Wang, Chow, & Conner, 2015).

[MoTeHmian Ta TEPCHEKTHBU  EIEKTPOIPOIYK-
TUBHOCTI €KOCHCTEM 3a00JIOYeHUX JIYKIB Yy CXIiJHO-
€BPOMEHCHKNX KITIMaTHYHUX YMOBAX 3aJIMIIAETHCS He-
TOCITIDKSHIM, SIK 1 He3a00I0UeHUX TEPUTOPIN JIICIB Ta
CLITBCHKOTOCMONAPCHKUX YTi/b, MPEJCTABISIOUN 3Ha-
YHUH 1HTepec 3 MOIISIy MOXKIIMBOTO iX OaraToriaHo-
BOTO BHKOPHCTAHHSA SK JDKEepena POCIUHHO-MIKPOOHO1
eHeprii. ToMy 6xpaii akmyanbHum € 3aBIaHHS OIIIHIO-
BaHHS in Sifu OIOCJIEKTPUYHOTO TMOTEHIlIANTy, TeHEepPO-
BaHOTO YHCIICHHUMH y 3axigHiit YkpaiHi sk 3a00mode-
HUMH, TaK i He3a00JOUCHUMH EKOCUCTEMAaMH JIiCOBUX
MAacHBiB, JIyKiB, 3eMelb CiIIbCHKOTOCIIOAAPCHKOTO TPH-
3HAYCHHS SK abTePHATHBHUX MICI[b JUISl 3aCTOCYBaHHS
€JIEKTPOOIOTEXHOJIOTIT B POl JKEepela 3eJIeHOT eHepTii.

O0’exkTH Ta MeTOMKA JOCTiKeHb. 06 ckmamu
docnioxcenb € OIOCNEKTPUUHI IMapaMeTpH HaNTIONMN-
PEHILINX eKocucTeM y 3axinHill YkpaiHi: JicoBUX Ma-
CHUBIB, 3a00J0YEHHX IyKiB, CILIBCHKOTOCTIONAPCHKUX
caqiB Ta IIOCIBIB CIIBCHKOTOCTIONAPCHKUX KYIBTYP
(puc. 1). ExcriepumenTtu mpoBomwmm y c¢. Bomomuna
[Nepemunuisiacpkoro p-Hy JIbBiBcbKoi 0011, (Omisuis),
c. Ilpwricae ManeBuipkoro p-Hy BomwHCBKOI 00,
(ITomicest) Ta c. KpuBomimiss BepxoBHHCBEKOTO p-HY
IBano-®pankiBchkoi 001, (Ha Mexi [lokyTchbKo-
byxosuncrkux Kapmar 1 Hoproropwu) (puc. 2). Bepo-
ro OyJo mMpoaHaNi30BaHO 32 HAWMNOMIMPEHINI BHUIN
MIKpOOHO-POCIMHHUX acoliamii mo 50 3pa3KiB Kox-
HOTO BHILY.

Ilpeomemom docniosxicens € 1OOOBI Ta CE30HHI KO-
JIUBaHHs O10€JIEKTPUYHOTrO ToTeHIiany. Mema Oo-
cnidoicents — BU3HAUYUTH O10€JCKTPUYHUN TTOTCHITIAN
POCIMHHO-MIKPOOHHX acolialliii eKOCUCTEM, SIKHI BH-
MIpIOBaJIH in Situ.

bioemekTpuyHMii  MOTEHINIad  BU3HAYAIA Y
MIKpOOHO-POCTUHHMX acomiamisx Pinus silvestris L. Ta
Quercus robur L., siki € MaHIBHUMHU JepEeBHUMHU BUA-
MH y Jicax YKpalHH a TaKOXK y MiKpOOHO-POCIUHHUX
acomianisx Fagus sylvatica L., Betula pendula Roth.,
Alnus glutinosa (L.) Gaerth. Ta Carpinus betulus L.,
4acTKa SKHX TaKOXK JIOCUTh 3HAYHA Y BUJIOBOMY CKJIa-
ni micoBux mMacuBiB Ykpainu (Bodnar, 2016). liamerp
cTOBOYpIB JiepeB y cepenHbomMy craHoBuB 0,25-0,47 M.
[pyHT Gins KOCTIIKYBAHUX JAEPEBHUX BUJIB BKPUTHIA
[IAPOM OMAJIOTO JIUCTS Y XBOT, MOXOM a00 TpaB’ SHUMH
pOCIHHAMM.

O0’ekTaMHu JOCIIIKEHb B arpOeKOCUCTEMAax € TI0-
Ka3HHUKH O10€TEeKTPUKH THTIOBUX MiKPOOHO-POCITUHHIX
acorianii GppyKTOBUX CalliB: IUIOJOBHX JIEPEB Ta Ky-
IIiB, 32 y9acTi HU3KH KOMITOHEHTIB, 30KpeMa, IepPEeB-
HUX BUIIB Prunus cerasus L., Prunus domestica L.,
Malus domestica Borkh., Pyrus communis L., Juglans
regia L. 3 miameTpom cTtoBOypa B cepenapoMy 0,10-
0,35 m; kymoBux BUmiB Ribes nigrum L., Ribes rubrum
L., Rubus idaeus L., Ribes uva-crispa L. 3aBBuIIKu B
cepenapoMy 1,32-1,95 M; okpemux ocobun Viburnum

34 . b. Pycun, 0. B. MeaBeges, b. T. Banbko, C. B. HikiTuyk. bioenektpuka ekocucrem nicis, 3a60n104eHnx nyk Ta arpoekocucTem...
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opulus L. 3aBBumku 2,58-3,42 wm, Vitis vinifera L. 3a-
BIOBXKKHU B cepennbomy 1,74-3,04 Mm; a TakoxK OAHO-
PIYHMX CLITBCHKOTOCIIONAPCHKUX KYJIBTYD — SIK HU3BKO-
pocmux (Allium cepa L., Petroselinum cripsum (Mill.)

Fuss, Daucus carota subsp. sativus, Beta vulgaris L.,
Brassica oleracea L., Cucurbita pepo var. giraumon-
tia, Cucurbita pepo L.), Tak i Bucokopocnux (Cucumis
sativus L., Capsicum annuum L. Ta Zea mays L.).

Puc. 1. CxemaTnuHe MOJaHHS THITIB €KCTICPUMEHTAIBHUX AUISTHOK MOHITOPHHTY 32 O10€IeKTPHYHIM MTOTEHITIaIOM
exocucreM: JiciB (1), 3a0onodeHux Jykis (2), miogoBux caiis (3) Ta NOCIBIB CIIIbCHKOTOCIIOAAPCHKUX KYIBTYD (4)

B exocucremax 3a0010u€HMX JIyKiB BHBYaIU 0io-
eJIEKTPUYHI TapamMeTpH PiTo-MiKpOOOIEHO31B 3a yyac-
110 Carex hirta L., Carex brizoides L., Scirpus lacustris
L., Poa palustris L. ta Caltha palustris L.

Puc. 2. Micus npoBe/ieHHSI eKCIIepUMEHTIB
y 3axinHii YkpaiHi, B MeXaX KX CTaIllOHAPHO
BMOHTOBAHO €JIEKTPOAHI CUCTEMH ISl CIIOCTEPEKEHD
3a G10eNIeKTPUYHIMY [TapaMeTPaMu

Jnst peectparii 06i0eNeKTPUYHOTO MOTEHIIATY BHU-
KOPUCTOBYBAJIM PO3pOOJIEHY HAMH MOHOEIEKTPOIHY
cucremy (Rusyn & Medvediev, 2016) i3 rpaditoBux
KaromiB, posmipom 90x30x 15 MM Ta OLMHKOBaHO-
CTampHUX ab0 aNOMIHIEBHX aHOMIB, PO3MipoM
292 %x30x0,8 mm a6o 300 % 0,3 x 0,3 MM, BIAMMOBIAHO, 3
i1’ € JHAHUMHU JI0 HUX MOJIBIHIIXJIOPH/I-130JIbOBAaHUMU
MimHUME apoTamu. EnexTponHy cucteMy po3TamoBy-
BaJIM CTAl[lOHApHO HA MEBHiM mMOMHI y IPpyHTI — 0€3-
MoCepeIHbO B 30HI acoliaiii pocIMHHOTO KOPiHHS Ta
MIKpOOpTraHi3MiB, JI¢ BiI0OyBa€ThCS BUBITLHEHHS €ICK-
TPOHIB Ta NPOTOHIB (puc. 3).

Puc. 3. Cxemarn4ne 300pa)XeHHsI BAKOPUCTAHHS EJIEKTPOJIIB
JUTSA BU3HAYCHHS 010€TIEKTPHYHOTO MOTEHIIANY Y IPYHTax
B HAMaKTUBHIMIII 30H] B3aeMOJIil KOPEHIB POCIIUH Ta
MIKpPOOpraHi3miB: 1 — BUXiJ APOTY, IO 3’ €JHYE KATO;

2 — BHXIJI IPOTY, 11O 3’€HY€E aHOI; 3 — KaTof;, 4 — aHOJ;

5 — cybcrpar; 6 — IpyHTOBI €IEeKTPOaKTUBHI MIKpPOOPTaHi3MH

3aKkiH4YeHHS MIIHUX JPOTiB BHBOIWJIM Ha TPYHTO-
By moBepxHIo. KaTonu Ta aHOmM momiliaid Ha BCTa-
HOBJICHIH CEKCIIEPUMEHTAJILHO ONTHMAJbHIN JIHUCTaH-
mii Mixk enextponamu 0,15 M Ta Ha Bigctani 0,5-1,0 m
BiJ cTOBOYpa; B YaCTHHI €KCIIEPUMEHTIB — Ha BijCTaHi
0,5-3,0 m ta 0,1-0,3 ™ Bijx cTeOna pOCIUHHM 1 HA [IUOU-
Hi 0,3-0,4 M y TOBIII TPYHTY, Jie 30CepeKeHa OCHOBHA
Maca KOPEHEBOi CHCTEMH SIK JIICOBUX, TaK 1 MOJIBLOBHUX
pociun (Zinchenko, Salatenko, & Bilonozhko, 2001;
Crow, 2005; Eshel & Beeckman, 2013). 3a momomo-
roro IU(HPOBOTO MYIBTHMETPA, LIYIH SIKOTO 3aKPIILIIo-
BaJIM Ha JPOTax, 10 BUXOIMIU Ha MOBEPXHIO IPYH-
Ty 3 HOoro TMOWHM, 3HIMAIK TIOKa3H 0i0eIeKTPUYHO-
ro noreHuiany. [loka3u 610eNIeKTPUIHOTO TOTEHLiATY
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peECTpYBaIN B YOTUPHOX PI3HUX IUTTHKAX OIS OHO-
ro 00’€KTa, OCKUTLKA KOPEHEBI CUCTEMH MOXYTh OyTH
acumeTpuunumu (Ganatsas & Spanos, 2005). bioenek-
TPUYHI TTapaMeTPy BUMIPIOBAIN TPUUi Ha 10Oy BIPO-
ok 150 muiB (3 yepBHA 10 )0BTeHb 2014 p.) Ta BU-
paxoByBa iXHe cepeaiHe 3HaueHHs. HaBeneni B poGo-
Ti Pe3yNBTATH [PEICTABICHI SK CCPEHE 3HAYCHHSI JIst
BCIX IOBTOPIOBAHHMX CKCIICPUMEHTIB Ta iX CTaHJapT-
Hi moxuOku (X £ SE). CraTucTHyHy OLIHKY iCTOTHOC-
Ti PI3HUI MIX CepelHIMU 3HAYSHHSIMH OOYMCIIEHO 3a
noriomoroto F-recty st 95%-1o piBHS AOCTOBIPHOCTI.
Pesynbratn Ta oOrosopenHs. ExcnepumeHTH,
3MIUCHEHI in situ y PI3HUX YacTWHAX 3axigHoi YKpai-
HU BHIpOAOBXK 150 nmHIB, MOKa3amu OCUTh BHCOKI 3Ha-
YeHHsI OTPUMYBaHOiI 010€IeKTPUKH y HAWTOMIUPEHILIHNX
POCITMHHO-MIKPOOHHUX acoIliaIisX — JIICOBUX MacHBax,
3200JIOUCHHX JIYKaX Ta CAJO0BUX TEPUTOPIAX, 1 AEmo
HIDKY1 — Ha OPHHX 3eMJISIX 3 HACA/PKEHHSIMU arpoKyIib-
Typ. CepenHiit piBeHb 010CIIEKTPUYHOTO MOTEHITIATY B
micax cranoBuB 1080,5, y cagax — 1055,3, 3abomoueHnx
nykax — 1051,2 ta B arpokynsTypax — 974,4 mB (puc. 4).
[Tosicaenns 10710 3a(hiKCOBAaHUX CaMe Y JTICOBHUX (i-
TOIIEHO3aX HAWBHIINX ITOKa3HUKIB 010€IEKTPUKH IPYH-
Ty MOXKE TIOJIATaTH y MOETHAHHI Jii 3HAYHOI KUTBKOCTI
YUHHUKIB, OCHOBHUMH 3 SIKUX € TaKi. JIicoBi poCIuHHO-
MikpoOHi acormiamii € ctabinmbHUMH, CHOPMOBAHUMU
BIIPOJIOBXK TPHUBAJIOTrO 4yacy Ta cTalbinbHO (PyHKIIOHY-
FOYMMU BIIPOJIOBXK OaraThoxX JCCATKIB POKiB. Y Iicax
BIJICYTHS IIIOpiYHA MEXaHIYHa Jis Ha IPYHT, BIacTHBa
3eMJISIM  CLIBCBKOTOCTIONAPCHKOTO MPU3HAYECHHS, IO
pyHHY€E DPOCIMHHO-MIKpOOHI 3B’s3KkH. Bemmkuii pos-
Mip JTICOBUX JEPEB, IO CATAIOTH Oararo METpPiB y BUCO-
Ty, iXHsl 3HaYHA (POTOCHHTETHYHA [IOBEPXHS KPOHH 3Y-
MOBIIIOIOTH OiJIbINTY KiNBKICTh PEUOBUH, SIKy BOHH MO-
KYTh BIJIABAaTH Yepe3 KOPIHHS y HABKOTHIIHE Cepef-
OBHIIE, HIXK MEHIII 32 PO3MIpOM POCJIHMHH, 1 IIUM ca-
MHUM IHTEHCHBHIIIE CTHMYJIFOBATH PO3BHTOK IPYHTO-
BHUX MIKpPOOPraHi3MiB. BilbHIiCTh NEpEeBHHUX POCIHH
MAaloTh MOTYXKHO PO3BHHEHY TOPU30HTAJIbHY YACTHHY
kopeneBoi cuctemu (Kalinin, Huz, & Debryniuk, 1998;
Maliuha & Khryk, 2010; Eismont, 2014), nokamnizoBa-
Hy B ToBIII IpyHTY 110 30-60 cMm Bix moBepxHi (Dobson,
1995; Crow, 2005; Eshel & Beeckman, 2013). Tak, Ha-
npuKiIan, KopeHi Q. robur MOXXyTb IPOHUKATH HA TITHU-
OuHy ToHa 15 M, OJJHAK TOPU3OHTAILHE TOHKE KOPiH-
HS, BOKJIMBE JUISl JKUBICHHS €JICKTPOTeHEpYyBajbHUX
MIKpOOpTraHi3MiB, 30cepe/pkeHe Ha TmouHI 15-40 cMm
(Kalinin, Huz, & Debryniuk, 1998; Mauer, Housko-
va, & Mikita, 2017). I'mmOuHa MpOHWKHEHHS KOPIHHA
P, silvestris Moxe csaratu rmoHan 10 M, ogHak Ha O14HUX
CYXHX IPyHTaX COCHa (pOpPMYy€ MOTYXKHY MOBEPXHEBY
KOPCHEBY CHCTEMY 3 KOPOTKHMHU JPIOHUMHU KOPIHIIS-
MU, 3a3BHuail 3 Mikopuzoro (Munzenberge, Golldack,
Ullrlch, Schmincke, & Huttl, 2004; Aucina et al., 2007,
Raudaskoski & Salo, 2008). 3nauna gacTrHa KOpiHHS
cocHH 30cepemkeHa Ha mubuHi 10 20 cm (Ganatsas
& Spanos, 2005; Maliuha & Khryk, 2010). Kopenea
cucreMa A. glutinosa ta B. pendula Tex po3Tariosa-
Ha 371e0inbmoro noBepxHeBo (Zuzuk, Kutsyk, Radko,
Kulahina, & Serbin, 2007; Ostonen et al., 2013) i vacto
1moB’s;3aHa Mikopu3oro (Baxter & Dighton, 2001).

Opranivni BUIIJICHHS MPUTIOBEPXHEBOTO TOPH3OH-
TaJbHOTO KOPIHHS JI€PEB € ICTOTHUMH Ul CTBOPEH-
HSl MIKpOOpraHi3aMamM# O10€JeKTPUYHOTO MOTEHIIIaTY.
Kpim Toro, y micax 30cepemKeHui 3Ha4HIIH 00CsT 0p-
TaHIYHOTO OIaay, SIKUH € JHKEepeJIoM MOXKHUBHUX PEdo-
BUH JUI PO3BUTKY EJIEKTPONPOAYKYBAIBHUX MIKpPO-
oprai3MmiB. Mikopu3a, 0 «CIOJydae» nepena B Jici
MiX COOOI0 Ta MPOCTATAEThCS Ha 0araro KiIOMeTpiB
i 3eMJIet0, PO3MOIUISAIOUN PECYPCH MK JICOBUMH
nepesamu (Simard et al., 2015), cTBoproe onTumManbHi
YMOBH TSI PO3BUTKY MIKPOOPTaHi3MiB, SKi T€HEPYIOTh
eJIeKTpUYHUN ToTeHIian. Ha Ham momis, came Tomy
y JIICOBUX €KOCUCTeMax 3a()iKCOBAHO HAMBHII 3HAYCH-
Hs1 010€IeKTPUKH.
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Puc. 4. bioenekrpuka MiKpOOHO-POCITHHHUX aCOIiaIliit
EKOCHCTEM JIiCiB, 3a00JI0UCHHX JTYKiB, PPYKTOBHUX CaiB,
arpoKyJBTYpP Ta IPYHTY 0€3 POCIHH (KOHTPOJIB), BIPOJIOBK
150 mHIB crOCTEpEKEHB MPOTATOM YEPBHSI-)KOBTHS
(x = SE, n=50)"

[epepaxoBaHi BuIlle YUCICHHI CHPUSTINBI YMOBH
JUISL CTBOPEHHS MIKpOOpPraHisMaMu Oi0€/eKTPHYHOIO
HOTEHIIaTy B JTICOBUX MacuBaxX KOMIICHCYIOTHCS HasiB-
HUMH HEJI0JIKaMi MEHIII CIPUATIMBIX YMOB JUIs aKy-
MYJTIOBaHHSI 010€JIEKTPUKH, TTOPIBHIHO 13 3a00JI09eHU-
MH TepuTOpisMH. ToMy, 3 YIOCKOHAJIEHHSIM TEXHOJIOTIT
«300py €JIEKTPUKH IPYHTIBY, JIiICOBI MiKpOOO-POCIMHHI
acorriarii MOXyTh CTaTH BOKIUBUAM JKEPEIIOM allbTep-
HaTHBHOI eHeprii ju1g mocenens Bomacbkoro [omices
Ta JlicoBuX perioHiB Kapnar.

' 1. BioenexTpuunuii MOTeHIiaN IPYHTY €3 POCIMH CYTTEBO

BiZPI3HSIETHCS MOPIBHSAHO 3 IHIIUMHU POCITMHHUMH €KOCHUCTe-
mamu (P < 0.05).

2. Mix Oi0CIeKTPUYHUMH TapaMeTpaMH EKOCHUCTEM JIicy,
3a00JI09EHHX TyKIB 1 (pPYKTOBHUX CaMiB CTATHCTHYHO CYTTE-
Ba pizHui Bigcytas (P> 0.05).

3. Pisuung Mik OloeneKTpUYHUMHU Hapamerpamu  (iTo-
MIiKpOOOLICHO31B arpoKyJIbTyp Ta €KOCUCTEM JICy € CTaTHC-
Tr4HO ictoTHOIO (P < 0.05)
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3adikcoBaHmii BUCOKHH cepenHiii OloenexTpud-
HUH MOTEHIIaN y cafoBux (iTorieHo3ax ta 3abonode-
HUX JIyKax € JICIo HIk4IuM, Hix y jicax (P > 0,05,
p > 0,516 Ta p > 0,492 BiAMOBITHO), OCKUIBKH Ca/IOBI
arpoeKoCHCTEMH HAOMIKEH] 32 yMOBaMH JUIsl PO3BH-
TKY €JeKTPOTreHEepYBaJIbHUX MIKpOOpPraHi3MiB 10 Jii-
COBHX, a B OOJIOTHUX €KOCHCTeMax HasBHI HalKparii
YMOBH JIJIsl HarpoMmakeHHst 6ioenexTpuxu (Lovley et
al., 2011; Helder et al., 2012). Ilopsin 3 uum, y nes-
KHUX CaJOBHX 1 3a00JI0YCHUX EKOCUCTEMAaX 3adikcoBa-

HO JOCHUTH BHCOKI 3HAYCHHS 010€JICKTPUIHOTO ITOTEH-
iay, i HaBiTh BUINI BiJ CepefHiX 3Ha4YeHb OioeeK-
TPUKH JIICOBUX EKOCUCTEM, IO MiATBEPIKYE TEPCIICK-
THBH BUKOPHUCTAHHS IIUX TEPUTOPIiil sK pKepena Gioe-
JIEKTPUKH.

Tak, cepeniii 6ioeneKTp1/111HI/H71 [IOTEHIIAJI Cal0-
BHUX MIiKpoOHO- POCITHHHHX acoriariii ppyKkToBUX Ky-
B R. idaeus va 90-i Ta 91-if THI eKCTIEpUMEHTY CTa-
HoBuB 1220,9 MB, a ekocuctem 3a00JI04YCHUX JYKIB 3
C. hirta — 1111,8 MB (puc. 5).
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Puc. 5. JIo60Bi konMBaHHS 010€IEKTPUYHOTO MOTEHIIaTy MiKPOOHO-POCIMHHUX acoLialliil y JICOBUX €KOCHCTeMax
A. glutinosa 1 Q. robur, ekocucremax GpyKkToBHX caiB P. cerasus 1 M. domestica, srifHux Ky R. idaeus i R. nigrum,
arpokynsTyp Z. mays i C. pepo, exocucteM 3abonoueHux nykiB S. lacustris 1 C. hirta Ta rpyHTy 0€3 pOCIHH SIK KOHTPOJIO
Ha 90-it nens excriepuMenTy (A) ta 91-it nens ekciepumerty (b) (x = SE, n=50).
Benmunna 6i0e1eKTpHYHOTO TOTEHITIANy IPYHTY 0e3 pociuH cTaHoBHTE 68,74+ 3,0 MB (A) ta 66,3+2,4 MB (b)

CepeaHiii piBeHb 010€NEKTPUYHOTO MOTEHIIATY ar-
POEKOCHCTEM CIITbCHKOTOCTIONAPCHKUX POCIHH, TTOPiB-
HSIHO 3 JIICOBUMH EKOCHCTEMaMH, HIWKYMH Yy cepen-
Hpomy Ha 106,1 MB (P < 0,05, p > 0,995). Take siBu-
111€ MOKHA TIOSICHUTH TUM, 110 HA OPHUX 3eMJISIX BIJICYT-
Hi copMOBaHi OararopiyHi CUMOIOTHYHI 3B SI3KH MiXK
POCTHHAMH Ta TPYHTOBMMH OaKTEPisMH, HASBHUMH Y
micax, caziax, Jykax, CIHOKOCaX Ta MaCOBHIIAX, OCKiMb-
KU OpHI 3eMJIi JIeKiJIbKa pa3iB Ha PiK 3a3HAIOTh MeXa-
HIYHOTO BIUIMBY (OpaHKa, KyJbTHBALis, OOpOHYBaHHS
TOIIO), & IHOKYJISLis 0iom00pUBaMK MaJIOMONIMPEHA.
Braciiok Takux 3axo/iB e(heKTUBHICTh HAIXOMKSHHS
KOPEHEBHUX BUJIICHb, HACHUYCHUX HEOOXIIHHUMHU PEdo-
BUHAMU JUIS PO3BUTKY €JIEKTPOTCHEPYBAIBHUX MIiKPO-
OpraHi3MiB, € HIWXYO. PocinHHMI omazn, 10 ciayrye
1€ OFIHUM JKEpPeNioM MOKMBHUX PEUOBHH JUIS PO3BU-
TKY MIKpPOOpTaHi3MiB, BIICYTHIH B €KOCHUCTEMaX Cijlb-
CBKOTOCHOAAPCHKUX KyNbTYyp. KpiMm 11bOT0, aKTHBHE BU-
KOPUCTaHHS PI3HUX TECTULIUIB, TepOIIUIiB Ta XiMid-
HUX JIOOpPUMB B YMOBaX HEOPraHIYHOTO 3eMiIepoOCTBa
MIPUTHIYYE PiCT MiKpoOopraHi3miB. BUMUBaHHS KopeHe-
BUX BUJIUJICHb, BOXKJIMBUX JJIsi TeHepallii 0l0moTeHIria-
Jy Ta PO3MOJILUT IX 1O BEPTHUKAIBHOMY HPOodiio Bi0y-
BA€THCS IHTEHCHBHIIIIE HAa TPYHTAX, Jie HeMae CTabiIbHO
(YHKIIOHYIOUMX TTOTYKHUX KOPEHEBHX CUCTEM.

BunstkoMm cepen arpoekocucTeM, IO XapakTe-
pU3YIOTECS HU3BKAMH 3HAYCHHSIMHU O10€TEKTPUKU, €
OloesIeKTpUYHA MPOLYKTUBHICTD HAcaJKEHb KyKypy-
JI3U, sKa € BHCOKOMPOTYKTHBHOIO KYJIBTYPOIO, 3JaT-
HOIO 32 KOPOTKHI 4ac HarpOMaJUTH OiNblIe opraHid-
HOi MacH, HiX iHII KyasTypHi pociaman (Mokriienko
& Tsentylo, 2011). ®oTocHHTETHYHA TTOBEPXHS KYKY-
PYII3U MEpEeBUIILY€E OUTBIIICTh arpOKYIABTYP, IO € MPH-
YMHOIO AKTUBHOTO JKMBIICHHS EJICKTPOIrCHEPYIOYnX
MIKpOOpraHismis. OYEBHIHO, 4epPE3 3a3HAYCHI BHIIE
OPUYUHU O10€JIEKTPUYHNHN MOTEHIIIAN KYKypy/I3H € Ha
PiBHI €KOCHCTEM CaJOBUX KYILIB Ta JEPEB Ta B Cepell-
HboMmy ctanoButh 1102,5 MB (nus. puc. 5).

JloGoBi KONMMBaHHS TPOAYKYBaHHS OlOeNeKTpH-
KU YCiX IpPOaHaJIi30BaHUX €KOCHUCTEM € HE iCTOTHUMHU
P>005p>0 943) (nuB. puc. 5). Tax, HANPUKIIAL,
Cepe/Hs 1000Ba PiSHHIA MK MaKCHMAIbHHM Ta Mi-
HiMaJIbHUM 3HAYEHHSMH Ol0€JIeKTpUYHOIO MOTEHLia-
Ty, 10 crocTepiranacs Bnpoaosx 90-ro ta 91-ro aHiB
eKCIIepUMEHTY, CTAaHOBUTH 48,38 MB.

VY nuHaMmiIi KOJMBaHb 0i0€JIeKTPUYHOTO TIOTEHITia-
Jy pOCIMHHO-MIKPOOHHUX acoliamiii eKOCHCTeM YIpo-
JIOBX JOOM CIIOCTEpIraeThCsi JBA OCHOBHI aCIIEKTH:
1) HaiiBumni 3Ha4YeHHs OiOCNEKTPUKH 3a(iKCOBAHO
3panky o 9.00 ta B apyriii monosuni 1Hs (15.00 ron),
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a mampukiam ga1 (21.00 rom) BCTAHOBJICHO dESIKE
3HIDKCHHS PiBHS O0l0CNEKTPUYHOTO TOTEeHINany (auB.
puc. 5A); 2) piBeHb 0i0€NEKTPUKHU 3aIHIIAETHCS 3ara-
JIOM TIOJIOHUM YTIPOIOBXK JHSI, @ PI3HUIS O10€TIEKTPU-
HOTO TOTEHIlialy CTaHOBUTH Tinmbku 22,91 MB (nuB.
puc. 5b). Jlo6oBa pi3HuIls 010CICKTPUYHOTO TOTCH-
iady MK PaHKOBUM Ta BEUipHIM 3HAYEHHSMHU CTaHO-
BUTH B cepennbomy 50,94 MB Ha 90-i1 nenp excrnepu-
MEHTY. Y Jeskux (iTOIEHO3aX BUSIBICHO JCIIO BUIIY
PI3HHIIO OIOCIEKTPUYHOTO TOTCHINATY BIPOIOBK
nast. Tak, Hanpukian, 3adikcoBaHe 3HaYEHHS Oi0eeK-
TPUYHOTO MOTEHIIATy MiKpOOHO-POCIMHHOT acomianii
P cerasus 3panKy BHWIIlE BiJ BHUSBICHOTO HAIPHUKIHIII
nHsa Ha 90,7 MB, a R. nigrum —na 83,7 MmB.

[MomiOHI pe3ynabraTd MOJAHO B JOCIIKEHHSIX
Nguyen & Nitisoravut (2019), siki TOBIZOMIISIOTE, 110
BHXi/1 010€IeKTPUKH € BUIIUM YIPOJIOBK CBITIOTO, TIO-
PIBHSIHO 3 TEMHUM IiepiogoM f100u. Ha Haiy aymKky, 1ie
SIBUIIIC TIOB’SI3aHO 3 TPOIECOM (POTOCUHTE3Y. Y CBIT-
JIOBY YaCTHHY OOM POCIMHU aKTHBHO BUAUISIOTH y
IPYHT aCUMIJISITH Ta iHILT METa0OMNITH, SIKi BUKOPUCTO-
BYIOTb JIJISl CBO€T )KUTTEMISIIBHOCTI TPYHTOBI MIKpOOP-
radizmu. PiBeHb q)OTOCI/IHTesy Ta, BIAMOBIIHO, HATPO-
MaJKEHHS OPraHiYHIX CIIOIYK JUISl PO3BHTKY €IeKTPO-
AKTHBHIX MIKPOOPraHi3MiB, IO 3aJICXKHTh BiJ MOTOJ-
HUX YMOB Ta ()i3UKO-XIMIUHUX BIACTHBOCTEH IPYHTY,
€ crieuupiYHUMH JJIs1 KOXKHOT €KOCUCTEMHU y CBITIIOBY
JaCTUHY JOOH, TOMY 1 CIIOCTEPITalOThCS HEBEIHKI KO-
JIUBaHHS PiBHIB 010€JIEKTPUIHOTO ITOTEHITIaTYy.

ExcriepuMeHTHn 3 BHBYEHHS BIUIMBY BOJIOTOCTI
IPYHTY Ha piBeHb OIOENEKTPUKH in Situ JEMOHCTPY-
I0Th JIEIIO iHII pe3yJibTaTH, HDK OTPUMaHi y CKOH-
CTpyHOBaHUX JIAOOPAaTOPHUX EKOCHCTEeMax, Jie BCTa-
HOBJIEHA TpsiMa 3aJIe)KHICTh BIUIMBY BOJIOTOCTI TPYH-
Ty Ha eJIeKTpoIponyKTuBHicTh (Nguyen & Nitisoravut,
2019). [IpupoaHi €KOCHCTEMU € 3HAYHO CKJIAIHIIIIMMH,
HIXK 3MOJICJTEOBaHI Ta 3a3HAIOTH BILTUBY OUTBIIOT KiJlb-
KOCTi YMHHUKIB, sIKi HEMOYJINBO BiITBOPUTH Y JTabopa-
TOpHHUX yMoBax. He3Bakarouum Ha Te, 110 BoJOTi CcyO-
CTpaTH € 3HaYHO KPAallMM CEPEIOBHUIIEM JUIsi aKyMy-
JIFOBaHHS 010€eKTPUKH, HI’K HEJIOCTATHBO 3BOJIOXKEHI,
MpOTe HM3KA MEepesiYeHUX BUILE ONTHMAIbHUX YWH-
HUKIB IS PO3BHUTKY €JIEKTPOAKTHBHHX MIKpOOpraHi3-
MiB y Jicax i (pyKTOBHX caJaX KOMIICHCYIOTb IIEBHY
CyXICTh IPYHTY Ta 3a0e3MeuylOTh 3HAaYCHHs OioeseK-
TPUYHOTO TOTEHI[ially Ha PiBHI BOJOTHX Micle3poc-
TaHb (IUB. puc. 4). Y IeSKUX €KOCUCTEMAX i3 CYXUMH
rpyatamu (10 30 % Bosorocti) cnocTepiraBcsi piBeHb
OiomoTenttiany Ha piBHi 3 Boorumu (31-70%) Ta mMo-
kpumu (71-100%) rpyHTamMu abo HaBiTH BUILUM (JIUB.
puc. 4). Cepeniit 610€IeKTPUYHHI TIOTSHINAI JIyYHUX
MIKPOOHO-POCIIMHHUX aCOITIaIlil, IJIs SIKUX XapaKTep-
Ha BHCOKA BOJIOTICTh IPYHTY, € HaBiTh ACLIO HWKIUM
BiJl 010€NEKTPUYHOTO MOTEHIIANY JIiCiB 3 HEBUCOKOIO
BOJIOTICTIO TPYHTY. Tak, OGloeNmeKTpUYHMA MOTEHIIial
JICOBOI MIKpPOOHO-pOCIMHHOI acoriamii 4. glutinosa
(puc. 6) cyTTeBO HE BiIPi3HAETHCS BiJ Takoi y Q. ro-
bur (puc. 7) Ha 70-if TeHb EKCIIEPUMEHTY Ta CTAHOBUTH
1001,3 mB mpotu 1010,3 mB (P > 0.05), xo4a mepuri
JaHi OTpUMaHi 31 CyXOro IPYHTY 13 BMIiCTOM BOJIOTH
15%, a macTymHi — i3 TpyHTY 3 BoJjoricTio 45%.

BonHovac TparuistoThesi BHIAJIKU, KOJWM B THX ca-
MHX 3pa3Kkax 3a ofHakoBoi Bojorocti IpyHTy (10-20%),
YM 32 3HWKEHHSI BOJIOTOCTI, 010€IeKTPUYHUIA TIOTESHITial
CYTTEBO 3pOCTa€E BIPONOBXK Kinbkox AHIB (P < 0,05).
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Puc. 6. BionexTpuuHuii moTeHmian MikpoOHO-POCIMHHUX
acorriamii Jicy Ta arpoKyJibTyp 3a OZHAKOBOI BOJIOTOCTI
rpyHty (15%) Ha 70-ii Ta 72-if IHI EKCTIEPUMEHTY
(x £ SE, n=50). [PiBeHb 610€I€KTPHIHOTO ITOTEHITIAITY
iCTOTHO 3pocTae Ha 72-# nenb (P < 0.05)]
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PocanaAO-MiKpoGHi acomiamii
eKOCHCTEeM, THI

Puc. 7. BionexTpuuHuii MoTeHian MiKpoOHO-POCIMHHUX
acorriamii Jicy Ta arpoKyJibTyp 3a OZHAKOBOI BOJIOTOCTI
rpyHTY (45%) Ha 70-ii Ta 72-i1 qHI eKCTIEPUMEHTY
(x £ SE, n=50). [PiBeHb 610€I€KTPHIHOTO MTOTEHITIAITY
iCTOTHO 3pocTae Ha 72-# nenb (P < 0.05)]
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Hampuxkman, cyTTeBe 3pocTaHHs piBHA 0i0€NeKTpH-
KH CIIOCTePEKEHO B JIICOBHX Ta CaJOBHX MIiKPOOHO-
pOCIMHHUX acomiamisax A. glutinosa ta B. vulgaris 3a
OZIHAKOBOI BOJIOTOCTI IPYHTOBHX 3pa3KiB (15%) na 70-i
172-1i IHI eKCTIEPUMEHTY; Pi3HUIIA MK piBHEM Oioemek-
TPUYHOTO TOTeHIiany cranoButs 160,2 Ta 155,7 MB
(P < 0,05) (auB. puc. 6). Ilonibue sBume 3adikcona-
HO y Bosioromy IpyHTi (45%) na 70-ii Ta 72-i AHI ekc-
MEPUMEHTY Yy MIKpOOHO-POCIMHHUX acoIliamisx Jicy
Q. robur ta arpokynsryp C. pepo var. giraumontia.
[TigBuiieHHss OiOCNEKTPUYHOTO IMOTEHIliay Ha 72-i
JICHb €KCIICPUMEHTY JIOCHUTh iICTOTHE 1 CTAaHOBUTH 85,2
Ta 78,8 MB, BiImoBigHO, HE3BaXKal04X Ha BiJICYTHICTh
3MiH y BosorocTi rpyHTy (P < 0.05) (muB. puc. 7).

3a 3HW)KEHHS BMICTY BOJIOTH y IPYHTI Big 55% Ha
81-ii nenp ekcriepuMenty 10 25% Ha 83-if ness, pi-
BeHb Oi0ENEKTPUYHOIO MOTEHLIANy TaKOX iCTOTHO
3poctae (puc. 8). 3a uX yMOB MiJBHIICHHS OloeieK-
TPUYHOTO TIOTEHIiamy cTaHoBUTh 96,3 Ta 81,7 MB y
Ca/I0BUX EKOCHCTEMax Ta arpoexocucreMax R. rubrum
i B. oleracea, Bignosigao (P < 0,05). Ili mani, BogHO-
yac, € 1e OJHUM JIOKa30M MiKpOOHO-POCIMHHOTO TO-
XOJDKEHHsI 010€JIeKTPUKH IPYHTY: Take siBHIIE Oyso O
HEMOKJIMBUM, SIKIIO O eJEeKTpUKa IPYHTY Oylia HacJif-
KOM TIJTBKH HOTO KaTiOHHO-aHIOHHOTO CKJIaJy.
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PocaraH0-MiKpoOHI acomiamii ekocACTEM, THI

Puc. 8. bioenekrpuyHmii MOTEHIIaT MiKpOOHO-POCIHHHIX
acormiariif caxy Ta arpoKyJIbTyp 3a 3HIDKCHHS BOJIOTOCTI
IPpyHTY Bix 55% Ha 81-if 1eHb ekcriepuMeHTy 10 25%
Ha 83-i1 neHs excriepumenTy (X = SE, n=50).
[PiBeHB 0i0CIEKTPUYHOTO MOTEHINIATY ICTOTHO 3pOCTAE
Ha 83-it nensb (P < 0.05)]

Bucoki mokazHUKH Ol0ENEKTPUKH CYXWX TPYHTIB,
KOJIM EJIEKTPOIIPOBITHICTh 3arajoM IPYHTY HH3bKa,
MOXYTb OyTH HACJIIZIKOM aKTUBHHMX POCIMHHUX BHIi-
JIeHb Ta iX KOHIEHTpaui€o y rpyHTi. Ha BinMmiHy Bif
CYXHX IPYHTIB, Y BOJIOTUX TPYHTax 3Ha4HO iHTEHCHB-

HiIIe Bi}I6YBaIOTBC$I MeTa0oIuHI TIPOIECH y POCIHH
Ta MiKPOOPTaHi3MiB, IL0 IFeHEPYIOTh Gi0CICKTPHKY, alle
i OJIHOYACHO 3a HASBHOCTI BOJIOT'M MOXIIUBE 1HTCH-
CHBHE BMMHBaHHS Ta PO3MOALT KOPCHEBUX BUJIJICHDb
10 BCilf TOBLII TPYHTY MO BePTUKAIbHOMY Mpo(iiro, a
OTXe, M030aBlIeHHs I'PYHTOBHX MIKPOOpPraHi3MiB pe-
CypcCiB ISl TeHepyBaHHA OioenekTpuku. OcoOIuBO ak-
TUBHHM € MPOIIEC BUMHUBAHHS B arpOCKOCHUCTEMAX —
KyJABTYpax 3 BiICYTHIM CYIyTHIM POCIHMHHUM MOKpH-
BOM, SIKMH yTPHMY€ JOIIOBY Boxy. ToMy 3a yMOB J10-
LIOBOT MOTO/AM B arpoKyJbTypax MOXKYTb 6yTH 3a(b11<-
COBaHI HEBHCOKI MOKAa3HUKH O10CNEeKTPHUKH, 1 HaBiTh
HWKY1, HIXK Y CyXHX IPYHTaxX.

Busprnennit gakT BHCOKHX IOKa3HUKIB OioeiIeK-
TPUKHU Y TPYHTaxX i3 HU3BKOK BOJIOTICTIO Ta iX 3poc-
TaHHS 13 3HIKEHHSIM PiBHSI BOJIOTH Y TPYHTI € 1I€ OJI-
HUM JIOKa30M TOTO, I1I0 OTPUMYBaHa 010€JIEKTpUKa 3a-
JISKUTh, HaCAMIIEpPE]l, BiJ aKTUBHOCTI pociud. Omnu-
CaHe BHWIIE SBUIIE ITIOCTPYE 1 TOH (haxT, mo 3a momi-
OHUX YMOB BOJIOTOCTI 1 KHCIIOTHOCTI, TPYHTH 3 POCITH-
HaMU i 0e3 HUX ICTOTHO Pi3HATHCSA 3HAUYCHHSMH Oioe-
nextpudHoro norenmiany (P <0,05) (puc. 9). Cepenne
3HAYEHHSI O10CJICKTPUYHOTO IMOTEHIaTy MiKpOOHO-
pOCIMHHUX acolfiaiii nicy ta cany (B. pendula ta
D. carota) iepeBUIIYIOTH TTOTSHITIAN TPYHTY 0€3 poc-
muH y 15,5 ta 10,5 paziB. Bucoki 3HaueHHs Oioernek-
TPUYHOTO MOTEHIIATY Y CYXOMY IPYHTI 3 pOCIUHAMHU
Ta HU3bKI y TaKOMY X CyXOMY IPYHTi O€3 POCIHUH €
CBIJTYCHHSIM TOTO, 110 HU3bKa BoJioricTh (10-20%) He
€ BU3HAYILHUM (aKTOPOM JUIsl PO3BUTKY €JIEKTpOre-
HEpYBaJbHUX MIKpOOPTaHi3MiB; BHpIIIATbHIUMH Ha-
TOMICTb € POCIIMHH, SIKI TIOCTAa4YalOTh €JICKTPOAKTUB-
HUM MIKpPOOpraHi3MaM HEOOXiJlHE OpraHidyHE KHUB-
JICHHS T BOJIOTY.
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PocanHH0-MiKpoOHi aconianii ekocHcTeM, THI

Puc. 9. bionekTpuyHmii TOTEHITIAT
MiKpOOHO-POCIIMHHUX acOIlialliii JIicy, arpoHacaKeHb
Ta IpyHTY 0€3 POCIIHH 32 YMOB HU3HKOTO BMICTY BOJIOTH
y rpyHTi 15% (x = SE, n=50). [Cepenniii piBeHb
610eIeKTPUYHOTO TTOTEHIIaTy MiIKPOOHO-POCIUHHOT
aCOIiaIliif Jicy Ta caxy iCTOTHO TIEPEBUIY€ TOTCHITIAT
rpyHTY 6e3 pocruH (P < 0.05)]
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Bonnouac y Garathox ekocucremMax BiAMiueHO To-
3UTHBHUHN 3B’S130K MiX 3pOCTaHHSIM BOJIOTOCTI Ta 010-
enektpuku (puc. 10). Bimomo, 1110 3a BUCOKOI BOJIOTOC-
Ti IPYHTY aKTHUBHIIE BiJIIETUTIOIOTHCS Ta MIrPYIOTh
3apsiUKeH1 YaCTWHKM, aKTHBHIiIIE BiOyBaeTbcst GoTO-
cuHTe3. SIKIIO BOJIOTICTh 32 IEBHUX YMOB BHCTYIIAE
OCHOBHHMM YHHHUKOM BIUTMBY Ha aKTHBHICTh €KOCHCTE-
MH, TO 3 IiIBUIIEHHSM BOJIOTOCTI IPYHTY €JIEKTPOIIPO-
BiJTHICTH TLTBbKH 3pocTae. Tak, 3a 301IbIIEHHS BOJIOTOC-
Ti IpyHTY Bix 15 10 55% Bnpoxosx 80-87-ro nHiB ekc-
MEPUMEHTY 1CTOTHO 3pOCTaE 1 piBeHb O10€IEeKTPUIHOTO
MOTEHIliaTy JTICOBUX Ta CaI0BUX MIKPOOHO-POCIUHHUX
acomiariit (P < 0,05). B mux ymoBax pict 6ioemnek-
TPUYHOTO TIOTEHINANy JIICOBUX MIKPOOHO-POCIHHHUX
acomiamin P, silvestris Ta camoBux M. domestica
ckiagae 159,3 ta 115,4 MB, Bignosigao (P < 0,05)
(muB. puc. 10).
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PocanHHO-MiKkpoOHI aconianii ekocHcTEM, THI

Puc. 10. Bruis Bosyioru Ha 0i0€NEKTPUYHUHN TOTEHITIAT
MIKpOOHO-POCITMHHMX aCOIIaIlii JIICY Ta caay BIPOIOBK
80-ro Ta 87-ro mgHiB ekciepuMeHTy (X £ SE, n=50).
[3pocTanHs 0i0CIEKTPUIHOTO MOTEHINAMY Ha 87-if 1eHb
excriepuMeHTy € ictotHuM (P < 0.05)]

He3Bakatoun Ha IIOJNCHHI KOJMBAaHHS PiB-
Hs1 Ol0eNeKTpUKH, MOB’s3aHi 3 OararbMa YWHHHKA-
MU 30BHIIIHBOTO CEPEOBHINA, CE30HHI 3MiHU 010-
SJIEKTPUYHOTO TIOTEHIIaly € HeicToTHUMU. Tak, Ha-
MPUKIAA, CcepenHid Ol0eNeKTPUYHMA TOTEHIial
MiKpOOHO-POCIIMHHUX acoIlialiii caxy P. communis Ta
R. idaeus, sk 1 ekocucTeM 3a00JI0UEHUX JIYKIB 32 y4yac-
10 C. brizoides ta P. palustris, 1-ro Ta 5-r0 MicsIiB
EKCIICPUMEHTY BiJIpi3HSIBCS HEICTOTHO, PI3HUI CTa-
HoBwIIa Bifg 34,2 no 60,9 MB (P> 0,05, p > 0,632, p >
0,770) (puc. 11).

Bucoki i cTabiIbHI cepenHi 3HaYeHHS 010€IeKTpHY-
HOTO TIOTEHITiATy MiKpOOHO-POCITMHHNX aCOIiaIlin Ji-
ciB Ta 3a00JI04EHUX JYKiB, PYKTOBUX caiiB Ta Jes-
KHX CLIBCBKOTOCTIONAPCHKUX KYIBTYp 3 YEpBHS IO

YKOBTEHB, 3pOCTaHHS TOTCHIIIATy HaBITh Y 3aCyIUIN-
BUX YMOBAX PO3KPUBAIOTH iXHI NEPCIEKTUBH SIK BaXK-
JIUBOTO JDKEpella BiTHOBIOBaNbHOI eHeprii. Jlicm Ta
3a00JI0YeHI TEpUTOPii 3MOITM OM CTaTH JOAATKOBUM
EKOJIOT1YHO YHCTHM JIKEPEJIOM €Heprii Ik MacTabHo-
ro, TaK i JJOKQJIBHOTO 3HAYCHHS. Bi0EeNeKTpOTEeXHOIO0-
Tisi MOYKE MaTHl BHCOKY aKTyaJbHICTh sl BonmHChKOT
o0macTi, 3a0oo4eHi TepuTopii sAKoi, 3a HanmMu Jlep-
JKaBHOTO areHTCTBa JIICOBUX pecypciB YKpaiHu, 3aiima-
I0Th HaMOIBIIy YacTKy cepen ycix obmacteil Ykpai-
uu — 10,3% (Hryhora, Vorobiov, & Solomakha, 2005;
Ivchenko, 2007; Bodnar, 2016), a Takox sl TiBHIY-
HUX HU30BUHHHX TepuTopiii [lomiccs Ta ripchkux Te-
puTopiii YKpaiHu, Je JacTKa JIiCiB € JOCUTh 3HAYHOIO
i 3aiimae Big 40 mo 80% Bciei Teputopii (Ilina, 2007;
Barvinskyi & Tykhenko, 2015). IlinBenenHs mniHii
eJIeKTporepeaad 10 LUX TEPUTOpil € mpodiaemMaTHy-
HUM, CYIPOBOIUKYETHCS BETUKUMH (DiHAHCOBHMH 3a-
TparaMu Ta pyHHYBaHHSIM JOBKUUIA. 3eMJli ClIbCHKO-
TOCHOAAPCHKOTO IPU3HAYEHHS, SIKI CTAHOBJISITh 3HAYHY
YacTKy B LEHTpaJIbHUX perioHax 3axigHol Ykpainwy, i,
MOAEKYAH, OXOIUTIOIOTH OLMBLIICTS 11 TepUTOPIi, M10/10-
Bi Ca/ Ta arpokynerypa Zea mays L. Moriu Ou BUKO-
pHCTOBYBaTHCS SIK JKepesio OloereKTpuku. Bukopuc-
TaHHSI OPHUX 3eMEJb TSI EHEPTomoTped Mam 6 KOpoT-
KOYaCHUHN XapaxTep, OB’ I3aHUH 3 TEPMiHOM BHPOIITY-
BaHHS KyJIBTYp Ta MEXaHIYHOIO Ji€l0 Ha IPyHT. Haro-
MICTh, CLIIBCBKOTOCTIONAPCHKI CajlH, CIHOXKATI Ta Maco-
BUIIA, IPUBATHI CaJd B OCENUIIAX, YacTKa SKUX JO-
CUTh 3HAYHA Yy 3eMeJIbHOMY (DOHJII CLIIbCHKOTOCIIOnAp-
cekoro npusHadeHHs (Barvinskyi & Tykhenko, 2015),
MOTJIH O eKCIUTyaTyBaTUCS IUIOPIYHO K HKEPEINo «3e-
JICHOT» eNEKTPUKH.
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PocamEHO-MiKkpoOHI acomiamii
€eKOoCHCTeM, THII

Puc. 11. Cepenniit OioeneKTpUIHAHN MTOTEHITIAT
OOJIOTHCTHUX Ta CaJJOBUX €KOCHUCTEM BIIPOIOBXK 1-10
Ta 5-r0 MicAmiB excriepuMeHTy (X = SE, n=50)
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BucnoBku. Exocucremu JiciB, 3a00104€HUX TYKiB
Ta JMeSKUX arpoeKOoCHCTEM, 30KpeMa Haca/pKeHb TIIO-
JOBUX JIepeB, CaJOBUX KYIIiB Ta arpOKYJIbTYP MalOTh
MTOTEHITIAIT 5K JUKepero OioenekTpuku. KomuBanHs 610-
EJIEKTPUKHU BIPOJOBXK TOOU Y TOCIIHKEHUX MIKPOOHO-
POCIMHHMX acoliamisax € HecyTrTeBUM. CE30HHI KO-
JUBAHHS PIiBHSA O10CNEKTPUYHOTO TMOTEHIaTy BIPO-
JIOBXX YEPBHS-KOBTHSI y MIKpOOHO-POCITMHHHUX aco-
miamigx Jiicy, 3a00I0UeHHX JYKiB, CajliB Ta arpOKyJb-
TYp € CTaTHCTHYHO He3HaYHUMH. {1 reHepyBaHH:I
0l0ENeKTPUYHOTO TOTEHIiaTy HEeOOXiMHWU IIini
KOMIUIEKC CHPUSTIMBUX YMOB TEMIIEpaTypHu, BOJIO-
TOCTi Ta OCBITJIEHHS. BusiBIeHO 3pocTaHHs piBHS Oio-
EJIEKTPUYHOTO TIOTSHITIaTy B CyXUX IPYHTaX 3a HE3MiH-
HOT BOJIOTOCTI Ta 3a 3HH)KEHOI BOJIOTOCTI IPYHTY, IO
€ HaCNiJKOM e(EeKTHBHOTO BIUIMBY (DOTOCHHTETUYIHOI
AKTUBHOCTI POCJIMH Ha PO3BUTOK €JIEKTPOTECHEPYBaIIb-
HUX MIKpOOprani3MiB. 3 iHIIOro OOKY, 3pOCTaHHsI BO-
JIOTOCTI TPYHTY Ma€ iCTOTHHM MO3WTHBHUU BIUIMB Ha
piBeHb GioenekTpuyHoro noteHuiany. [lomanpme pos-
pOOJICHHST eJIeKTPOOIOTEXHOIOTTYHOTO HAampsMy BiJl-
KpUBA€E MOTEHI[IITHI MOXJIMBOCTI JIICOBHX E€KOCHUCTEM,
eKocHucTeM (PPYKTOBUX CaIiB, EKOCHCTEM 3200JI0UEHIX
JYKiB, MOCIBIB JESKUX arpoOKyJbTYyp, sIK JpKepena To-
HOBJTFOBAHOT Ta CTa0IIBHOT 3€JICHOI EHEepTii.
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BrosaneKTpnuyecTBO 3KOCUCTEM N1I€COB,
3a60/104EeHHbIX YroB U arpo3KocncTem
3anagHon YKpaunHbl

N.B. PycbiH!, A.B. MegBeges?, b.T. Banbko?,
C.B. Hnkutuyk*

[Tomyuenne OMOAIEKTPUYECTBA W3 IKOCHUCTEM
JKUBBIX pacTEHUH C aCCOMUPOBAHHBIMHA MTOYBEHHBIMU
AIEKTPUKO-TCHEPUPYIOITUMU MUKPOOPTAaHU3MAMU SIB-
JA€TCsd MHHOBAIMOHHBIM HMCTOYHHUKOM aJIbTCPHATHB-
HOW »SHepruw. [n situ TIpOBEIEeHAa OICHKAa OWO-
AIEKTPOINPOTYKTUBHOCTH JKOCUCTEM JICCHBIX Mac-
CHUBOB, OOJIOTUCTBIX TEPPHUTOPHI, arpo’KOCUCTEM
IJIOJOBBIX CA0B U HACAKICHUH CeIbCKO-XO3IUCT-
BEHHBIX KynbTyp B ceBepHoit ([lonecwe), 1eHT-
panbHO# (Onosbe) u rokHON (Ha rpanute [lokyTcko-
bykoBunckux Kapmar m YepHoropsl) wacTsax 3amaj-
HOTO peruoHa YKpauHbl. BHOANEKTpUYECKUM TOTEH-
uan ompezensics B Haubosee pacripoCTpaHEHHBIX
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THUIOBBIX ~ MUKPOOHO-PACTUTENIBHBIX  acCCOIHAllH-
SIX JIECHBIX (DUTOIIEHO30B, 3a0O0JI0OYEHHBIX IIyTOB
U arpodKOCUCTEM C TIOMOIIbIO JBYX-JICKTPOIHOMN
CHUCTEMBbI, KOTOPYIO pa3Mellalyd CTallMOHAPHO B TIO-
YBE B 30HE aCCOIMAIIMU KOPHEBOW CHCTEMBI PACTCHHUI
U DJIEKTPUKO-TCHEPUPYIOIIUX MUKPOOPTaHU3MOB B Te-
genue 150 mueit (c Hagama jgeTa 10 CpeaUHBI OCCHN).

Haubornee BricOKHE MTOKa3aTeny OMOAIEKTPHUIECTBA
3aUKCUPOBaHbl B  (DUTO-MUKPOOOIIEHO3aX JICCOB.
Cpenauii ypoBeHb OHOZJIEKTPUICCKOTO TIOTCHIINAA B
necax coctauia 1080,5 MB. B cagax u 3a00104€HHBIX
Jayrax OHMODJIEKTPUYECKHE TOoKa3arend ObUTM He-
ckonbko Hmke — 1055,3 u 1051,2 MB cooTBeTcTBEH-
HO. brosnekrpuyuecknuii MOTeHIUAaN OOJBIIMHCTBA ar-
POKYJIBTYP CYIIECTBEHHO HIKE, KPOME KYJIBTYPhI
Zea mays L., KOTOpasi XapaKTepU30Bajaach BHICOKUMHU
CPeIHVMH 3HAYCHHSIMH OWOIIEKTPUYECKOTO  TIO-
TEHI[MaJla HA YPOBHE CAaJIOBBIX KYyCTOB. YCTaHOB-
JICHO, YTO CYTOYHBI YpOBCHb OHO3IEKTPUUECTBA
B Oojbplell 4acTu 0Opas3loB KoJeOnercs He3Hadn-
TEIBHO C HECYNISCTBEHHBIM CHU)KCHUEM B KOH-
e cBetoBoro jHsA. Ce30HHBIC KOJNICOAHHUS YPOB-
HS OHOZJIEKTPUYECKOTO TOTEHIMAlla Ha TMPOTSHKe-
HUU HMIOHS — OKTSOpsI B MCCJICIOBAHHBIX MUKPOOHO-
PACTHTEIBHBIX aCCOILUAIMSIX SIBIISIOTCS CTaTUCTHYEC-
KA HE3HAYUTENbHBIMU. VcclemoBaHo BIUSHUE BIaX-
HOCTH Ha T'€HEpaIi0 OMO3JICKTPUYCCKOTO TMOTCHIINA-
7a GUTO-MUKPOOOIIEHO3aMHU. BBISBICHO TOIOXKUTEITb-
HO€ BIIMSHWE BIQKHOCTH TMOYBBI HAa TE€HEPHPOBaHUE
OHMOAJICKTPUYECKOTO TOTCHIIMAMA. YCTAHOBJICHO YBe-
JUYEHUE OMOAICKTPUYUECKOTO TIOTCHIINAA B CYXHUX I10-
yBaX, 00yCJIOBJICHHOE aKTUBHBIM (DOTOCHHTE30M U aK-
KyMYJISILIUEH BJIard PaCTCHUSIMHU.

Bricokne W cTaOWabHBIC CpEIHUEC 3HAYCHUS
OMOAJIEKTPUYECKOTO TMOTEHIMala MHKPOOHO-PacTh-
TEJIBHBIX ACCOIMAIIMI JIECOB U 3a00J0YCHHBIX JYTOB,
IJIOI0OBBIX CaJI0B M HEKOTOPBIX CEIILCKOX035HCTBEHHBIX
KyJIbTYp B MIEPHOJ C WIOHS 10 OKTSOpb, YBEIHUYEHUE
OMOJIEKTPUYESCKOTO MOTSHITMAJIA JIAXKE B 3aCYIILITUBBIX
YCIIOBUSAX PACKPBIBACT €ro MEPCIEKTHUBBI KaK BaK-
HOTO HWCTOYHHMKA BO300HOBIsieMoil »Hepruu. Jleca
U 3a00JIOYCHHBIC TEPPUTOPUM, KOTOPBIE 3aHU-
MalOT 3HAYUTCIIBHYIO 4YacTh TEPPUTOPHM 3araj-
HOW YKpawHbl, CMOTJIX OBl CTaTh JOIOIHUTEIBHBIM
9KOJIOTUYECKH YHUCThIM HCTOUHUKOM OJHEPIHH, Kak
MacIITabHOrO, TaK M JIOKAJIBHOTO 3HAYCHHSI B CIIy-
yae najgbHeHel pa3padOTKN TeX WIH UHBIX acTIeKTOB
AMEKTPOOUOTEXHOJIOTHH.

KiroueBble  cjI0Ba:  pacTeHUs;  [OYBCHHBIC
MUKPOOPTaHU3MBI; TI0YBA; OMOINEKTPUIECKHUI ITOTEeH-
Uar;, OMOAJIEKTPOXUMHUYECKAsT SHEPIHs; AJICKTPOIbI;
BO300HOBIIsIEeMas SHEPTeTHKA.
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Bioelectricity of forests ecosystems,
wetlands and agro-ecosystems of the
Western Ukraine

I. Rusyn', O. Medvediev? B. Valko?, S. Nikitchuk*

Bioelectricity from  ecosystems of living
plants and their associated soil electric-generating
microorganisms is an innovative source of alternative
energy. The bioelectro-productivity of forests
ecosystems, marshy areas and agro-ecosystems of
orchards and plantations of agricultural crops was
assessed in situ in three parts of the Western Ukraine
in the north, in the Polissia, in the central part, in
the Opillia and in the south, on the border of the
Pokutsko-Bukovina Carpathians and Chornogora.
The bioelectric potential was determined in the most
spread and typical microbial-plant associations of
forests, swampy meadows and agro-ecosystems of
the Western Ukraine using the two-electrode system,
which was located stationary in the soil in the zone
of association of the plant root system and electric-
generating microorganisms during 150 days — from
the beginning of summer to late autumn.

The highest rates of bioelectricity were recorded in
phyto-microbiocenoses of forests. The average level
of bioelectric potential of forests was 1080.5 mV. In
the gardens and wetlands, bioelectric performance was
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slightly lower, 1055.3 mV and 1051.2 mV, respectively.
The bioelectric potential of the most agricultural crops
was significantly lower, except for the Z. mays crop,
which was characterized by high average values of
bioelectric potential at the level of garden shrubs. It was
found that the daily level of bioelectricity fluctuates
slightly with slight decrease at the end of the light day
in the some samples. We observed small fluctuations
in the parameters of bioelectric potential, because the
level of photosynthesis and, accordingly, the degree of
accumulation of organic compounds that are substrates
for the development of electroactive microorganisms,
depending on meteorological conditions, physico-
chemical soil factors are specific to each ecosystem
and each new day. The seasonal fluctuations in the
level of bioelectric potential during June — October
in the studied microbial-plant associations were
statistically insignificant. The influence of humidity on
the generation of the bioelectrical potential of phyto-
microbocenoses was studied. The positive effect of
soil moisture on the bioelectric potential generation
was revealed. With increase in humidity of soil from
15% to 55% the level of bioelectric potential of forest
and garden microbial-plant associations also increased
significantly. The increasing of the bioelectric potential
of forest and garden microbial-plant associations of
P. silvestris and M. domestica was 159.3 mV and
1154 mV, respectively in these conditions. The
increasing of bioelectric potential in dry soils was
determined, due to active photosynthesis and moisture
accumulation by plants. With the decrease in humidity
of soil from 55% to 25%, the level of bioelectric
potential increased significantly in agricultural and
garden microbial-plant associations of R. rubrum and
B. oleracea, the increase in bioelectric potential was
96.3 and 81.7 mV, respectively.

High and stable average values of the bioelectric
potential of microbial-plant associations of forests
and wetland meadows, orchards and some crops
observed for the period from June to October, the rise
of potential even in arid conditions were revealed their
prospects as an important source of renewable energy.
Forests and wetlands, which occupy a significant part
of the territory of Western Ukraine, could become an
additional environmentally friendly source of energy,
both large-scale and local in case of further development
of electro-biotechnology.

Key words: plants; soil microorganisms; soil;
bioelectric  potential; bioelectrochemical energy;
electrodes; renewable energy.
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Penpe3seHTaTUBHICTb Ta OXOPOHa OpHiTOdpayHn
PerioHanbHoro naHawad¢grHoro napky «Crinbcbke lop6orip’a»

A.A. bokorteir', H.B. I3t06eHko?, O. A. ly6oBunK?

Ha niocmasi ananizy nimepamyprux ovcepen, My3etHux KoAeKyill ma e1acHuUX 00CIiONCeHb a8Mopie, NPOGEOCHUX )
2010-2019 pp. ha mepumopii cyuacrnoco Pecionanvroeo nanowagmuozo napky « Cminscoke Iopbozip sy, posmauwiosa-
Ho20 8 medcax biopcvro-Cminvcvkoi eucouunu Jlvgiscvroeo Oninns, niguiuHo-cxionoi okpainu I[100inbcvkoi eucouunu,
BCMAHOBIEHO BUO0BULL CKIIAO, 1020 PEenpe3eHMamueHICIy ma npedcmasieHicms OPHIMOQayHu 6 MidCHAPOOHUX, Oep-
JHCABHUX M A PECIOHATLHUX NPUPOOOOXOPOHHUX CNUCKAX.

B pobomi enepwie nagedeno cnucox nmaxie 0ocnioxncenoi mepumopii. Jluue oxpemi 0ani uj000 nesHux udi6 Modic-
Ha 3Havmu 6 Konekyii Jepacasnoco npupodosnasuozo mysero HAH Yxpainu i newuciennux nyonikayisx.

Bnpoooesac 2010-2019 pp. 3a mapupymuumu obnixamu na mepumopii PJIIII ecmarnosneno nepedysanns 186 sudis
nmaxis, sKi Hanexcams 00 18 psoie, 47 pooun. Ocobnusicmio opHimopayHu peciony € KilbKICHe NepesadcanHs TicoO8Uux
6udie (101 6uo — 54%) nao euoamu giokpumux nanouapmis (85 6udie — 46%,), o 3yM061€HO 3HAUHOIO TICUCTNICMIO
mepumopii P/II1. I'nizooeumu neperimuumu € 75 uoie (40%,), ocinumu — 48 (26%,), nponimuumu — 18 (10%), sumyrouu-
mu — 17 (9%), sanimuumu — 34 (18%).

s 3’acysanus npupoo0ooxoporozo 3uavents mepumopii P/II npoananizoeano 6KiOUeHHS GUABTEHUX 6UI8 00
DI3HUX NPOSPaM OXOPOHU NPUPOOU HA 0EPAHCABHOMY, PELIOHANLHOMY MA MIJICHAPOOHOMY pigHsax: Yepeonoi knueu Yrpa-
inu (2009), « Cnucky pioKicHux i 3HUKArOYUX 6U0i6 MEApuH, wo nioisgearms 0coonusii oxopoui na mepumopii JIveie-
cbKoi obnacmiy, uepgornoco cnucky MidxcHapoonozo coro3y oxoponu npupoou, €8ponelicbko2o CRUCKY 8Udi6, CMaH no-
RYAAYIU AKUX BUKTUKAE HAUOITbULE 3AHENOKOEHHS, €BPONEUCLKO20 CRUCKY NMAXiB, K 3HAX00AMbCSL Ni0 3A2P03010 3HUK-
Henns, cnuckie Jupexkmueu €C 1000 oxoporu nmaxis, 000amxis 00 beprucvroi, Bonncvkoi il Bauiunemoncokoi KoHeeH-
yitl ma ixHix OOUIpHIX Y200, cneyianbHol npoepamu 0iis 30epedicerts OKpemux 6udie ¢ €eponi.

Boxomeii Anopiii Anopiiiosuy — kauauaaT GioNOriYHUX HAyK, CTApIIMKA HAYKOBHH CIIBPOOITHUK, ZOKTOpaHT. HamioHanbHUN JiCOTeXHIUHUI
yHiBepcuTeT YKpaiHu, By renepana Yynpurky, 103, m. JIBiB, 79057. Crapmmii HaykoBUi CrIiBpOOITHHK J{epkaBHOTO IPUPOLO3HABIOTO My-
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Bucoxuii cmyninb penpe3enmamusHocmi OpHimopayHu, sikuil Mae 00CaioNcy8ana mepumopis, He niOKpinjieHull He-
0OXIOHUMU NPUPOOOOXOPOHHUMU 3AX00AMU, HACAMNEPEO CINEOPEHHIM OXOPOHHUX OLISIHOK HABKOLO 2HI30 PIOKICHUX GU-
0ie nmaxis. Axwo He sxcumu yux 3ax00ie na mepumopii « Cminvcovroeo Iopoozip 's», Modice 3HUKHYMU HUZKA 2HI3008UX
6U0I8, ceped AKUX WYNIKA YOPHULL, JIVHb JIYUHUL, NIOOPIUK MAAUll, nyeay ma coéa bonomsana. I pyny pusuxy cmauoeiiams
i 6ci 6uou, N08’s13ami i3 3ana1A6HUMU DIOMONAMU MA CIAPUMU JIICAMU.

Kniouogi cnosa: nmaxu, pioxicni éuou,; biopcoro-Cminbcoka 8UCOUUHA; OXOPOHA, MINCHAPOOHI NPUPOOOOXOPOH-

HI akmu.

Beryn. PenpezentaTiBHiCTh TEPUTOPIN Ta 00’ €KTIB
MIPUPOHO-3aNOBITHOTO (OHIY MOXKHA aHalli3yBaTh
y TPhOX OCHOBHHX acrekrax: 1) 3a HasBHicTIO (T0-
BHOTOI OXOIUICHHS) I[IHHUX y OOTaHIYHOMY, 300J10-
rigHOMY, JaHMIIa(QTHOMY BiIHOIIEHHI 00’€KTIB (BH-
1B, 1IEHO31B, 010TOMIRB); 2) 3a TIOBHOTOIO MPEJICTABIIC-
HOCTI Ta PO3MIPHOCTI 3allOBIJIHUX 00 €KTIB B OJMHH-
X EKOJIOTO-Te000TaHITHOTO, (Di3uKo-TreorpadiaHoro
abo JIaquua(bTHoro paloHyBaHHS; 3) 3a mpocTopoBO-
JMHAMIYHAME KPHUTEPiAMH (MIrpaiiiHi IUSXH BA-
JUiB, CYKIECIiHI IPOLECH LEHO3IB, 3[1aTHICTh eKOCHC-
TEM BUTPUMYBATH 30BHILLIHIH BIUIMB, IX €EMHICTb Ta ca-
MOIIATPUMKa (capacity), Xapakrep (QyHKIIOHYBaHHS
tomo (Didukh, Vakarenko, & Vynokurov, 2016).

OnnuM 13 HalOimpmMX 3a 1wiomero y JIbBiB-
cbKili oOmacti 00ekTiB I13d 1 HaliMeHII IOCHIKE-
HUM 13 300JIOT19HOTO TOTIIAMY Ha CHOTOMHI 3ajUIla-
eTbcs Perionanpuuid nanamadrauil napk «Crinb-
ceke [opOorip’s». [Ipo BaXIHUBICTE HBOTO 00 €KTY 3
ICTOPUKO-KYJIBTYPHOTO, apXeOJOTI9HOTO, TYpPUCTHY-
HOT0, T€OJOTIYHOr0, JICIBHUYOI0, OOTAHIYHOTO Ta 1H-
IIMX aCMEKTIB CBIIYUThH 3HAYHA KUIBKICTH OIyOJIiKO-
BaHMX OCTaHHIM YacoM Hm3ka mparb (Didukh et al.,
2016; Pozniak, Papish, Ivaniuk, & Yamelynets, 2018;
Kovalchuk & Man’ko, 2018; Horyn, 2018; Brusak
& Krychevska, 2019). Tlopsia 3 muM HayKOBi Tpaiii,
IO CTOCYIOTBHCS IOCHI/DKEHHS NMTaxiB 1i€i TepuTopii,
MPAaKTUYHO BIJICYTHI.

[lepmra, i yn He enWHA, TpaIlld, A€ MOXKHA 3HANUTH
3ragku mpo nraxiB cydacHoi teputopii PJIII «Crinb-
ceke [opOorip’s», € karajaor My3ero iM. JiayuibKux
y JIeBoBi (Dzieduszycki, 1880). [locmimkeHHsiMu Ha-
CTYIHHX MOKOJIHb OPHITOJIOTIB 15l TEPUTOPIst He Oyna
oxoriena. OkpeMi 3HaXiJKu 30epiraroTbest y QoHmax
Hep>xaBHoro npupono3Haryoro myszeto HAH VYkpainu
(Bokotey & Sokolov, 2000). JIumre B 2010 p. omy6mi-
KOBaHO JIBi MOHOTpadii, 3 IKMX MOXKHA TOYCPITHYTH Bi-
nmoMocTi mpo opHiTodayny biopcero-CTinbebkoi BHCO-
yiau (Bokotey et al., 2010; Andreychuk et al., 2010).
Takox y 2019 p. 3’aBuiacs myOmikallisi o piAKiCHAX
Buaax nraxiB miei teputopii (Dubovyk, Skyrpan, &
Zahorodnyi, 2019).

PJIIT «Crinbebke TopOorip’sh» CTBOpEHUi 3TigHO
pimenns JIpBiBchKO1 obmacHoi pamu Big 1.04.2014 p.,
Ne 1043. ITnomia mapky ctaHOBUTH Maiixe 8910 ra. Bin
po3sramioBanuii B Mexax biopcbko-CTiTbChbKOT BUCOYH-
HU JIpBiBChKOTO OTiyUIA, Ha MIBHIYHO-CXIAHIN OKpaiHi
[Mominbebkoi BUcourHU. CTBOPEHMIT HA OCHOBI KOMII-
nekcHoi mam’sTKu npuponu «CTUTbCbKa» 3 METOO
OXOPOHH 1 30epeKeHHsI OTHOTO 13 HalbOuTpImx y Cxin-
Hiit €Bpomi roponui VIII-XII cT. Ta OykoBHX JIiciB Ha
MeXI1 IXHBOTO apeay.

[MpupomHa pOCIUHHICTH TpEACTaBIICHA 6yKOBH-
MH, TpaboBO-TyOOBHMH Ta I[y6OBO Fpa60BI/IMI/I Jica-
mu. IlepeBaxaioTh CepeiHEO0- 1 BUCOKOMOBHOTHI epe-
Boctanu | i Il knaciB GoHiTeTy, Ipe/icTaBlIeH] TaKOK 1
nepeBocTany I* kjacy OOHITETY 3a TOMiHYyBaHHSAM OyKa
JIICOBOTO Ta BiJIbXU YOPHOI.

Linaumu 'y MPHPOZOOXOPOHHOMY BiJTHOIICHHI €
JePEBOCTAHH BikoM 80-100 pokiB 3 TepeBaroro Oyka,
ny0Oa 1 kieHa-sBopa. 3aciayroBylOoTh Ha yBary i cepen-
HBOBIKOBI, TIEPEBAKHO OYKOBI JIEPEBOCTaHH 3 TPadOM,
JTyOOM, BUTBXOIO 1 TBOPOM.

He3snausi o 3aiiMaroTh 1iHHI cTapoBikoBi (100-
180 pokiB) OykoBi JiCH 3 JIOMIILIKOI sIBOpa, rpada i
siceHa 3BUYAaWHOTO. [lepcrieKTHBHUMHU IJIst 30epeKeH-
HSl € TAKOXK YTPYIIOBAaHHS 3 IIEPEBaroro ayoa 3BUUaifHo-
ro BikoM 60-90 pokiB. 3aciTyroByl0Th Ha yBary i 4ucTi
SIBOPOBI IEPEBOCTAHH, SKi € MAJOIOITHPEHUMHA B 30HI
Jlicocremy.

OkpiM 11bOTO, HAasBHI COCHSKH Ta CMEPEYHH-
KM TITYYHOTO ITOXO/DKEHHs BikoM MeHmie 60 pokiB 3a
y4acTio BiIbXH, rpada, ayba, KieHa-sIBOpa; COCHOBO-
SUIMHOBI 3 JIOMIIIIKOIO BIUJIBXH; BIJIBXOBO-COCHOBI 1
BUTBXOBO-SUIMHOBI YTPYIIOBaHHSA Ta BUTBIIHAKH. 3a-
rajioM, IepeBakaloTh BOJOTi JyOoBO-rpaboBi Oydu-
HY, YaCTHHA TUIOUI MPUIAJAE HA CUPI YOPHOBUIBXOBI
rpymu (Andreychuk et al., 2010; Ivanov, Andreychuk,
Voloshyn, Hnatyuk, & Kovalchuk, 2017).

Jlo choroHi He iCHYE JKOIHOT mpaili, B siKiii OyB OH
3MiCHEHN aHaJi3 BUIOBOTO CKIIAJy, HACEICHHS ITa-
XiB, PO3MIISIHYTO MIUTAHHS PENPE3CHTaTUBHOCTI Ta 0XO-
ponu daynu «CribcbKkoro ropoorip’si».

O0’exTH Ta MeTOAMKA AoCTiKeHb. 00 ckm 00-
ciodcents — opHiToayHa perioHajIbHOrO JaHzmad-
tHOTO napky «Crinbcbke [opoorip’siv. [Ipedmem docui-
OJICeHHA — BUIOBUN CKJIAL oleTocbayHH PJIIT «Crine-
ceke TopGorips», il penpeseHTaTHBHICTS | NpeaCTaB-
JICHICTh B MDDKHAPOIHUX, ICPIKABHHUX Ta PErioHAIbHUX
IPUPOIOOXOPOHHUX CIHCKAX.

Mema oOocnioocenb — BCTAHOBUTH BUIOBHUI CKJIa[
opuitopaynn PJIIT «Crinscbke TopOorip’s», moBec-
TH BaroMicTh 1i penpe3eHTaTUBHOCTI Ta OOTPYyHTYBa-
TH HEOOXiZHICTh MOCWJIEHOT OXOpPOHM 1i papUTeTHOL
CKJIaJI0BOI.

3a 0CHOBY ITpOBeZICHHA OOIIKIB OpHiTOhayHH B3STO
METOJI JIIHIHHUX TPAHCEKT 3 HEOOMEKCHOK IUPUHOIO
o0ikoBoi cmyru (Jarvinen & Vaisanen, 1977). OGnikoBi
MapHIPyTH MPOKIIAZCHO y PI3HUX THUTAX JIICY TAKIM YH-
HOM, 11100 00JIiKOBa CMyTa SIKOMOTa TOBHIILIE OXOTLIIO-
BaJia OMHOTHITHUE JicocTaH. [Ipy mboMy yHEMOXKITHB-
JIIOBAJIM NPOXOIPKEHHST OJHUM MapIIpyTOM BIIPOIOBXK
oxHoro o0miky. LlIBuaKicTh epecyBaHHs mijJ yac 00i-
Ky cTaHOBWIIA 3-4 KM/TOJ.
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V crmiBoumX BUIIB OOJIKY MiAIATATH JIUIIE CITiBAIO-
4i camiri. CaMmiis, SKOTO OOJiKyBaJIv [1Ba W Oibie pa-
3iB, BBa)KaJIM THI3JOBUM. Y HE CIIBAIOYUX MTaXiB 00-
JIKOBYBAJIM BCiX 0COOMH. JIOCTOBIpHICTh THI3AYBaHHS Y
TaKMX BUNAJKaX BU3HAYAIM 3TiAHO 3 npaBuiamu Kowmi-
TETy €BPOMNEHCHKOr0 OPHITOJIOTIYHOTO arnacy. Bumwm,
SKi HEe THI3IWINCA Y KOHKPETHOMY JIICOCTaHi, OOMIKY
HE I UIATaIH.

Jns mopiBHSHHS THI3I0BOi opHiTodaynn PJIIT
«Crinscrke TopOorip’s» 31 CTUCKaMU THI3OBUX ITa-
XiB IHIIUX TEPUTOPIH 3aCTOCOBAHO KOE(DIIli€EHTH TOMi-
onocTti CopeHcena i XKakapa.

TakcOHOMIYHMI TOPSAAOK pPO3TAITyBaHHS BHUJIB
y Tabmuii i HayKoBa HOMEHKJIaTypa HaBEeIEHI 3Tij-
HO 13 cyuacuumu Bumoramu (HBW and BirdLife
International, 2019). Ykpainckki Ha3BH NTaxiB HaBeE-
Hi 3a Fesenko, Bokotey (2007).

Pesyabratn nmociigkeHb Ta iX 00roBOpeHHS.
3a pe3ympratamu gocmimkeHs B Mexkax PJIT «Crims-
ceke [opOorip’s» BusiBieHo 186 BUiB NTaxis, sSKi Ha-
nexatb 10 18 psaiB ta 47 ponun (tabdmn.). OcobnuBic-
TIO OpHiITO(ayHH IIHOTO PETIOHY € KiIbKiCHE TepeBa-
skaHHs JicoBuX BuAIB (101 Bug ado 54%) Ham BumaMu
BIJIKPUTHX naHI[ma(pTiB (85 BUJIB 200 46%) o 3y-
MOBJIEHE 3HAYHOIO JIICUCTICTIO TepHTopn PJIIT ta He-
3HAYHOIO KIJIbKICTIO HEMPOTIYHUX BopoiM. Crocrepi-

raeThcs 3HAYHE MepeBaKaHHs THI3MOBHX — 123 (66%
BiJl 3araJIbHOI KiJTBKOCTI cy4acHoi opHiTodhayHu PJIIT),
HaJ1 He THi3noBuMHU — 63 (34%) Bugamu. Ociiumu € 48
(26%) Bunis, 75 (40%) — THI3HOBUMH TEPETITHUMH,
18 (10%) — mpomitaumu, 34 (18%) — 3amitHumu, 17
(9%) — 3uMyIOYNMH.

OCKUTbKH HAWOUTBITY TPHYPOUYCHICTH O Ccepe-
OBHILA ICHYBAHHS NTaXH MPOABIAIOTH B NEPIOX PO3-
MHOXKCHHS, JUI OUIHKH PENpPEe3eHTATHBHOCTI 00pa-
HO Came THIi3l0By OpHiTO(GayHy nocmnmyBaHm TepH-
Topii. SIKIIO MOPIBHIOBATH ICHYIOUHiA Ha ChOTO/HI BH-
nouii cknaj nraxiB PJIIT «Crinscbke [opOorip’s», TO
peTpe3eHTaTUBHICTS ii CTAaHOBHUTH 73,7% Bixg rHi311030'1'
opHiToayHu JIpBiBChKOi 00acti 3aranom (Tatarynov,
2001; Bashta et al., 2013), 71,8% — Bix rHi310BO1 OpHi-
Toaynn baceiiny Bepxuboro Juicrpa (Bokotey et al.,
2010) Ta 51,5% — Bix THi3MOBOI OopHiTO(ayHU 3ax1z[—
Horo periony Ykpainu (Fesenko & Bokotey, 2007).
Le minreepikyeTsest i po3paxyHKaMu KoegillieHTiB
nofionocTi XKaxkapa (64,40%, 63,40% 1 45,22%) Ta
Cropencena (78,34%, 77,60% 1 62,28%) BiamosiznHo.

Taxe 6ararcTBO THI30BOI OpHITO(hAYHN HAsSBHE Ja-
JIEKO HE B KOXKHOMY 3allOBiTHUKY UM HAIllOHAJTHHOMY
MPUPOJHOMY TApKy, IO LIE pa3 MiATBEPIKYE BaKIH-
BicTh PJIIT «Crinbepke Fop6or1p s, K KJIIFOYOBOI IPU-
POIOOXOPOHHOI TEPHUTOPIi.

Tabnuys
®ayna nraxiB PJIII «Crinbcske I'opoorip’si» y 2010-2019 pp. Ta oxopoHHi cTaTycH BHIIiB
[Tpupoa00XOpoHHI 3aKOHOJABYI AKTH
5 g g
Bux = @ 2 2 By g Crarye

S O zZ 23 -2 T2 gt § @ BAly

X A Eﬂ g 8 EE 55 €8 58 m &=

= = n 8a} = mA MmO m Z m O < @)

1 2 3 4 5 6 7 8 9 10 11 12 13
Coturnix cotunix 3 (H) LC II I 11
Phasianus colchicus o S) 11, TIT 1T (0)
Perdix perdix 3 VU LC I,1I 10 o
Bonasa bonasia BP B o S LC L1 I (0]
Cygnus olor e S LC II I II v 3a
Anser anser o S LC I;1r I II v Tp
A. fabalis LC I 11 II v Tp
A. albifrons LC ILII IO II v Tp
Aythya ferina 2 (b) VU I,11 11 II v Lo
Ay. fuligula 3 (D) LC 1L I II v I, I1
Spatula querquedula 3 (D) VU 11 I II V4 I1I
S. clypeata P 3 (D) LC IL1III I II 4 III
Mareca strepera P/1 B 3 H) LC II 111 II V4 Tp
M. penelope vU I, 11 I II v Tp
Anas platyrhynchos o S) LC I 11 1I V4 I,I1,3
A. crecca LC I 1II I I v Tp
Tachybaptus ruficollis - S LC II V4 I 11
Podiceps cristatus o S LC I v Tp
Columba oenas BP P e S LC II I I1I
A. Bokotey, N. Dziubenko, 0. Dubovyk. Representativeness and conservation of bird fauna in the Regional Landscape Park... 47



HaykoBi npaui /liciBHnyoi akagemii Hayk Ykpainu, 2020, sun. 20

IIpooosoic. maba.

1 2 3 4 5 6 7 8 9 10 112 13
C. livia f. domestica L (S) LC II I o
C. palumbus e S LC I I v ILII
Streptopelia turtur 3 D VU II I II 11
S. decaocto . S LC I I o
Caprimulgus europaeus P 2 H) LC I II v I 11
Apus apus o (S) LC I III
Cuculus canorus o S LC I 11
Rallus aquaticus . (S) LC II I v III
Crex crex P 1 H LC I 1I v 11 V4 I, I
Porzana porzana e (S) LC I II v II v I 11
Zapornia parva e (S) LC I II v I v I I
Gallinula chloropus . S LC 11 I / I 11
Fulica atra L (S) NT ILII I v 3a
Grus grus P/1 B 2 (H) LC I II v II v II II
Gavia arctica VU LC I II v v 3a
Ciconia nigra Pl B 2 R LC 1 II v II v II I, 11
C. ciconia 2 H LC 1 11 v II v I,II
Botaurus stellaris P 3 H LC 1 11 v II v I,IL,3
Ixobrychus minutus P 3 (H) LC I II v II v/ I I
Nycticorax nycticorax B 3 H LC I II v v 3a
Ardea cinerea . S LC I v 3a
Ardea alba . S LC I II v v 3a
Egretta garzetta o S LC I II v v 3a
Phalacrocorax carbo o S LC I v 3a
Charadrius dubius o (S) LC II II v 3a
Vanellus vanellus 2 \'A8) \'48) II I II v 3a
Numenius arquata 3K B 2 D VU II I II v Tp
Limosa limosa P 2 vu VU 11 111 I v 3a
Calidris pugnax LC LI I v II / Tp
Scolopax rusticola 3 (D) LC I;ar 10 / I 11
Gallinago gallinago 3 (D) LC I;ar 1 11 v 3a
Actitis hypoleucos 3 (D) LC 11 II v 3a
Tringa ochropus P o S LC 11 11 v/ Tp
T totanus 2 D LC II 1 II v 3a
T glareola LC I II v II v Tp
Larus ridibundus e (S) LC 11 111 v 3a
L. argentatus e S NT II v 3a
L. cachinnans e S LC 11 I v 3a
Chlidonias hybrida 3 H LC I I v v 3a
Ch. niger 3 (H) LC I II v I v 3a
Sterna hirundo . S LC I II v I v 3a
Athene noctua 3 (D) LC II 1I 0]
Asio outs o (S) LC II II O
A. flammeus PI B 3 (H) LC I II v 1I 3a
Strix aluco e S LC II 11 o
S. uralensis HB H . (S) LC I II v 11 o
Bubo bubo Pa B 3 H) LC I I v I o
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Ipooososc. maon.

1 2 3 4 5 6 7 8 9 10 11 12 13
Pernis apivorus P e S) LC I I v II II I 11
Clanga pomarina PI P 2 (D) LC I I v II II I 11
C. clanga PI EN EN I I v L1 II Tp
Aquila chrysaetos BP P 3 R LC I I v 11 I 3a
Hieraaetus pennatus PI 3 3 (R) LC I 1T v/ 1I I Tp
Circus aeruginosus o S LC I I v II II I 11
C. cyaneus PI P 3 H NT I I v II II 3,11
C. macrourus 3K EN NT I I v II II Tp
C. pygargus BP B e S LC I I v II II I I
Accipiter nisus . S LC I 1I II (0]
A. gentilis L S LC I 11 11 o
Haliaeetus albicilla PJ1 B 1 R LC I 11 v LI I Tp
Milvus migrans BP 3 3 VU LC I I v/ II 11 I1I
Buteo lagopus LC I II 11 3
B. buteo o S LC il )| n T3
Upupa epops 3 (D) LC II I 11
Merops apiaster 3 3 (H) LC II 1I I 1T
Alcedo atthis 3 H A8 I II v o
Jynx torquilla 3 (D) LC I I 11
Picus canus 3 (H) LC I II 4 (0)
P, viridis BP 2 (H) LC II (0)
Dryocopus martius o S LC I I o
Leiopicus medius e S) LC I I v o
Dryobates minor o S) LC II O
Dendrocopos leucotos PI o (S) LC I II v (0]
D. syriacus e S) LC I I v o
D. major o S LC II O
Falco tinnunculus 3 D LC 11 1I 1I I, 11
F. vespertinus B 3 vu NT I II v LI 11 I, II
F. columbarius LC I I v 11 I 3, IIp
F. subbuteo B - (S) LC 11 II 11 I 1I
F cherrug EN VU I I v II I Tp
F. peregrinus LC I II v II I Tp
Oriolus oriolus o S LC II I 11
Lanius collurio 3 (H) LC I II V4 III
L. excubitor PJ1 H 3 (H) VU II 3
Garrulus glandarius o S LC II o
Pica pica o S LC I O
Nucifraga caryocatactes o S LC I 3a
Corvus monedula e S) LC II (0)
C. frugilegus o S) LC II o
C. cornix o S LC II O
C. corax o S LC I O
Periparus ater o S) LC II O
Poecile palustris 3 D LC I o
P. montanus o S LC II O
Cyanistes caeruleus e S LC II (0)
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IIpooosoic. maba.

1 2 3 4 5 6 7 8 9 10 112 13
Parus major o S LC II 0]
Remiz pendulinus o (S) LC I 11
Lullula arborea 2 H LC 1 111 v I 11
Alauda arvensis 3 (H) LC I 1T I 1T
Galerida cristata 3 H) LC 11 3a
Hippolais icterina e (S) LC II II I 11
Sehoennbaens e soLe . . 3
A. palustris e (S) LC II I I 11
A. scirpaceus e S LC II II 3a
A. arundinaceus . (S) LC 11 11 I 11
Locustella luscinioides e (S) LC 11 11 3a
L. fluviatilis e (S) LC 11 11 I 1I
L. naevia P e (S) LC 1I II I 11
Delichon urbica 3 (D) LC II I, 11
Hirundo rustica 3 H LC 1I I, 11
Riparia riparia 3 (H) LC II I 11
Phylloscopus sibilatrix 2 D LC II II 11
Ph. trochilus o S LC II I 11
Ph. collybita o S LC II II 11
Aegithalos caudatus . S LC I o
Sylvia atricapilla e S LC II I 11
S. borin e S LC II II 11
S. nisoria P _ ¢ S LC I II v II I 11
Sylvia curruca o S LC II II 11
S. communis e S LC II II Lo
Certhia brachydactyla H e (S) LC II o
C. familiaris . S LC II O
Sitta europaea o S LC II (0]
Troglodytes troglodytes . S LC 11 O
Sturnus vulgaris 3 D LC 1I I,IL 3
Turdus viscivorus e S LC 11 1 I 11
T. philomelos e S LC II I I 11
T iliacus _eW (S NT II I Tp
T merula e S LC II I I 11
T. pilaris _eW (S LC I I O
Muscicapa striata 3 H LC II II I 11
Erithacus rubecula e S LC 11 11 I,I1,3
Luscinia luscinia e S LC II I I 11
L. megarhynchos e (S) LC II I I 11
Ficedula parva . (S) LC I II v I I 11
FE hypoleuca e S LC II II I 11
F albicollis e S LC I I v II I 11
Phoenicurus ochruros . S LC II II I 11
Ph. phoenicurus 2 (H) LC II II I 11
Saxicola rubetra e (S) LC II II 3a
S. torquatus L (S) LC II II 3a
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IIpooososc. maodn.

1 2 3 4 5 6 7 8 9 10 11 12 13
Oenanthe oenanthe 3 (D) LC 11 II III
Regulus regulus e S LC II o
R. ignicapilla HO H e S) II O
Bombycilla garrulus LC I 3
Prunella modularis e S LC I I 1T
Passer domesticus 3 D LC o
P. montanus 3 (D) LC 111 O
Anthus trivialis . S LC I I I
A. pratensis e S) NT I 3a
Motacilla flava o (S) LC 11 3a
M. citreola . (S) LC II 3a
M. alba o S LC I Lo
Fringilla coelebs e S LC I 1L, 3
F. montifringilla LC I 3
Coccothr. coccothraustes - S LC 11 o
Carpodacus erythrinus . (S) LC I 3a
Pyrhula pyrhula - S) LC I 3
Chloris chloris e S LC II o
Linaria cannabina 2 D LC I O
Acanthis flammea LC I 3
Loxia curvirostra o S) LC II 3
Carduelis carduelis o S LC I O
Serinus serinus e S LC II I 1T
Spinus spinus e S LC II 3
Emberiza calandra 2 (D) LC I 3a
E. citrinella e S) LC II
E. schoeniclus S LC I o

Tpumimxu. JIbBiB. 00J1. — CITUCOK PErioHaJIbHO PIJIKICHUX BHIIIB TBAPHH, 1110 HE 3aHeceHi 10 YepBoHOT KHUTH YKpaiHu i
MoTpeOyIOTh OXOPOHHU B Mexax JIpBIBCHKOI 00MIacTi i3 3a3Ha4eHHAM Kareropiii (B — BpazmuBwii, P — pinkicHui, 3 — 3HUKAIOUHIA,
H — craryc neinomuit); UKY-III — YepBona kuura Yikpainu, 3-€ BugaHHS i3 3a3HaueHHAM Kareropiit (3K — 3aukarounii, BP — Bpasz-
ymBui, P/1 — pinkicauit, HO — meoninennii, HB — menmoctarapo Binomuii; SPEC — eBporeiichkuii OXOPOHHHI CTaTyC BB MTaXiB
3 3a3HaYEHHSIM KaTeropii («1» — 3HaXOAWTBCS TMijl 3arPO3010 II00ATFHOTO 3HUKHEHHSI, «2» — HECHIPHUSTIIMBUI OXOPOHHHMII CTaTyC,
CKOHLICHTPOBaHHH B €BpoIi, «3» — HECIIPUSITIIMBHI OXOPOHHUIA CTaTyC, He CKOHIICHTPOBAHHI B €BPOITL, « _ €» — CIIPUSITIIMBHI 0XO0-
POHHUIT cTaTyc, CKOHIIEHTPOBAHHH B €BpOITl, «  » — CIPUSTIMBUI OXOPOHHMIT CTaTyC, He CKOHIIEHTPOBaHui B €Bporti, «W» — Ka-
Teropist ctocyeThest 3uMoBoi omysarii; ETS — eBporeiichkuii CMCoK BUIIB NTaxiB i3 3a3HAYCHHAM KaTEropii 3arpo3u Ui BHIY
(«EN» — Buz iepeOyBae y HeOesneuHoMy crai, «VUy» — BpaznuBHii B, «D» — 9UCEBHICTS BUY 3HIDKYETBCS, «R» — pimKicHHHA,
«H» — BucHakeHn# BUA, «S» — BUJ riepelyBae y Oe3Ielti); SIKIIO KaTeropis B3sTa y JyXKKH (), TO CTaTyc BUIY THMYACOBHI 1 MOXeE
oytn neperinytim; IUCN — YepBona kHura MiKHapOIHOrO COI03y OXOPOHHM HPHUpOH 13 3a3HaueHHsM Kareropiit (VU — Bpas-
nmBui, EN — Buz nepeOyBae y HeOe3neuHoMy crani; NT — Onusbkuit 10 crany 3HukHeHHs, LC — BiHOCHO cripusminBuii); Birds
directive — [lupexrusa Pagu €Bporneticbkoro Coro3y 1010 OXOPOHH JUKHX MTaxiB i3 3a3HAYCHHSIM JIOJIATKY, J0 SIKOTO OTPAILISIE BU/T
(I, 1L, Il — Homepu moxatkis); Bern convention — bepHchka KOHBEHIIiS PO OXOPOHY AWKOI (JIOpH Ta (ayHH i MPUPOIHUX Cepen-
OBWII iCHYBaHHS B €BPOIIi i3 3a3HAYECHHSAM JOJATKY, 0 SKoro rotparutsie Buf («ID» — momarok 11, mepemik BHIB hayHU 10 M-
raroTh 0coOmuBiit oxopoHi, «II1I» — momarox 111, nepenik BuaiB haynn, mo miusirators oxoponi); Emerald Network — Cmaparosa
Mepexa — JIovipHs pekoMeHanist bepHcbKkoi KoHBeHIIIi 13 BuxingHO0 Pesomomniero No6; Bonn Convention — BoOHHChKa KOHBEHITISI
npo 30epeKeHHsT MIrpyIOYHMX BHIB TBAPUH 13 3a3HAUCHHSIM JIOATKY 710 sikoro norparuise Bu; AEWA — yrona rpo 30epesxeHHs
a(ppo-eBpasiiicbKUX BOIHO-00JIOTSHHX MTaXiB, 104ipHs yroaa bourcekoi kouseHilii; CITES — BarmHrroHchbka KOHBEHITISI TPO MiK-
HapOIHY TOPTIBIIO BHIAMH AUKOI (hayHH 1 (propw, 1o mepeOyBaroTh i 3arp03010 3HUKHEHHS 13 3a3HAYCHHSIM JOJATKY, 10 SIKO-
ro norparuisie Bu; Craryc nepedyBannsi BuaiB: O — ocimmif, [” — raiznoBuit, JI — miTyrounit, 3 — 3uMyrounid, [3] — criopajraHo 31-
myrounid, [T — nepemnitauit, Tp — TpaH3UTHO MPOIITHMH, 3a — 3aJIITHUH.

A. Bokotey, N. Dziubenko, 0. Dubovyk. Representativeness and conservation of bird fauna in the Regional Landscape Park... 51



HaykoBi npaui /liciBHnyoi akagemii Hayk Ykpainu, 2020, sun. 20

s 3’sicyBaHHS TIPUPOTOOXOPOHHOTO 3HAUCHHS
teputopii PJIIT «Crinscske [opOorip’s» 3nilicHeHO
aHaJIi3 BKJIFOUEHHS BHJIIB 3 HABEJCHOTO BHUIIE CITUCKY
IO PI3HUX MPHUPOTOOXOPOHHUX 3aKOHONABYNX AKTiB HA
JIep’)KaBHOMY, PETiOHAIILHOMY Ta MIKHAPOTHOMY PiB-
HsX. Ha nepxaBHOMY Ta perioHaIbHOMY PIBHSIX Opaiu
IO yBaru IlepBoHy kanry Ykpainn (Red Book ..., 2009)
Ta 3aTBEP/DKCHNIT JIEBIBCEKOI0 OOIACHOI0 Pa0i0 Ha-
pOIHUX I[CHyTaTlB Ne 342 Big 13.06.2007 P «Criucok
PIAKICHIX | SHUKAIOYHMX BB TBAPHH, IO ITiJUISTai0Th
ocoOnmBiit oxopoHi Ha TepuTopii JIbBIBChKOT 001aCTI»
(Bashta et al., 2013). Ha mixknaponHoMy piBHI aHaJi-
3yBaJIM Y€PBOHUH CITUCOK MIKHapOIHOTO COI03y OXO-
poHHU mpupoan; €BPONEHCHKUN CIUCOK BHIIB, OXO-
POHHUII CTaTyC SIKMX BUKJIHMKA€E HaO1IbIIEe 3aHETIOKO-
€HHS, €BPOTICHCHKHUI CITMCOK MTaxiB, sIKi 3HAXOIATh-
cs TiJ 3arpo3010 3HHIEHHS; cnucku upektusu €C
I0ZI0 OXOPOHHU MTaxiB; nojarku 10 bepHchkoi, boHH-
ChbKOT 1 BammmHTTOHCHKOI KOHBEHIIIH Ta IXHIX IOdip-
HIX yTOJ, a TaKOX CIeIlialbHI TporpaMu it 30epe-
YKEHHSI OKpEMHX BHIIB, 1110 icHYI0Th B €Bpomi (Tucker
& Heath, 1994; Convention on the Conservation ...,
1998; Convention on the International Trade ..., 1998;
Birds of Ukraine ..., 2003; Birds in Europe ..., 2004;
Godlevskaya et al., O., ..., 2010; European Red List of
Bird, 2015).

Yepeona xHuea Ykpainu 1 pecionanvui yYepEoHi
cnucku. J1o Tperboro BuaaHHs YepBoHOT KHUTH YKpai-
HU (2009) BHEceHO 22 BHU/IU NITaXiB, BUSBICHUX Y MEXK-
ax PJIII, o cranoButh 12% Bij yciei fioro opHitoday-
HU. 3 HHUX JIO «3HUKAIOYHMX» HAJIEKATh JIBA BUJIU: JIYHb
CTETIOBHH 1 KyITbOH BEJIUKHMA, 10 «BPA3TUBUX» — IIICTh
BUIB: IIyJTiKa YOPHHHU, JyHb JIydHHH, OCpPKYT, ops-
0OK, TOITyO-CHHSIK, KOBHA 3€JICHA; IO «PIAKICHUX» —
12 BuiB: Jenexa YOpHHIA, HEPO3CHb, IyHb MOIHOBHIA,
OpeJ-KapiuK, MiAOPIMKA BEIUKHH Ta MajHid, OpJiaH-
O17TOXBICT, KypaBesb CipHid, myrad, CoBa OonoTsHa, 14-
Ten OuTocnmuHHMMA, copokomyy cipuii. [lo «Hemocrar-
HBO BIJJOMHX» HaJIe)KaTh COBa JJOBFOXBOCTA 1 30JI0TO-
MyIIIKa YepBOHOTyOa (puc. 1).

Puc. 1. Jlenexa wopnwuii Ciconia nigra
(®oto mpoekty «Ciconia Ukrainay)

OCKUIBKH TEpUTOPisS perioHaIbHO-TaHIAPTHOTO
mapky «Crtimscbke [opOorip’sh» TOBHICTIO 3HAXOINUTh-

cs B aMIHICTpaTUBHUX Mekax JIbBIBCHKOT 0071aCTi, 10-
IIBHO OpaTh 710 yBaru CIUCOK TBAPHUH, OXOPOHA SKHX
€ 000B’SI3KOBOIO Ha Beiil Teputopii obmacti. Llei me-
penik 3aTBepaxKeHuil pimeHHsM JIbBiBCbKO1 00macHoi
panu Haponuux aemytatiB Ne 342 Bin 13.06.2007 p.
«IIpo 3axoau MO0 OXOPOHH PIAKICHUX 1 3HUKAKUYHX
BHIIB TBapHUH, IO I ISTAIOTH 0COOTUBINA OXOPOHI Ha
Teputopii JIbBIBCbKOI 001aCTi».

3rigHo 3 UMM cruckoM, 3 ¢ayHu «CTUTECHKOTO
TopOorip’s» ocoOnmuBiii 0xopoHi mimmsarae 32 BUIU
NTaxis, M0 cTaHOBUTH 18% Bix opHiTodaynu PJIII.

Miscnapoouni Yepeoni xknueu ma cnucku. Jlo YUep-
BOHOT KHUTH MIKHApOJHOTO COI03y OXOPOHHU MPHUPO-
mu (MCOII) nanexarsb 1°aTh BUIIB 3 (payHH «CTiib-
cekoro ['opOorip’si»: JIyHI CTETOBUH 1 IOJHOBHUU B Ka-
teropii NT, ToOTO iXHi momyssiii 61M3bKi 1O 3HUKHEH-
Hs1; TTIOp/KMK Benukuil 1o kareropii EN — Bun y HeOe3-
TeIli; KYJIbOH BEJIMKHIA 1 COPOKOMY/] Cipyuil BiTHECEHI JI0
VU — Bpa3ziusi.

o €Bporneichkoro 4epBOHOIO CIMCKY BKIJIIOUE-
HO BiciM BuAiB (ayHu «Crimbcpkoro lopOorip’sy:
MiJOPJIUK BEJIHUKHHA Ta OanadaH MaroTh JTy’Ke BHCOKUN
PU3UK 3HUKHEHHS Y IMKHN npnpom rarapa 4opHO-
IIMs, OIyJliKa YOpHUH, KypinKa cipa, KiO4UHK, Jaiika Ta
TPUIIMK BEITUKUI MalOTh BUCOKUN PU3HMK 3HUKHEHHS Y
IIAKIH TIpUPOIi.

bazoBuM MOKyMEHTOM, Ha MiJACTaBi SIKOTO PO3pPO-
ONSIOTHCS PUPOJOOXOPOHHI MIKHAPOIHI MpOrpamu
10710 NITaxiB €BpoINH, € €BPOINEHCHKUI CITUCOK MTaX1B
31 ctarycamu 3arpo3u — European Threat Status (ETS).
VYV comeky ETS TO# um iHmmMi cTyminb 3arpo3u (Bix
«KPUTHYHO 3arpO3IMBOTOY /10 «0Oe3IeTHoro») Haja-
HUI KOXKHOMY €Bp0HeI/ICBKOMy Buny. Bumay, mo Marotsb
CTaTyc «3arpo3JIMBUI» 1 BUILE, aBTOMAaTHYHO MOTpa-
IJISIIOTH A0 €BPOMENHCHKOr0 YepBOHOTO CIUCKY. «bes-
nevyHuit» craryc y «Crinbcbkomy [opOorip’i» MaroTh
110 BuniB (59%), npuaomy 11t 42-X BHJIIB TaKWAH CTa-
TyC € TUMYACOBHUM 1 MOke OyTH TIeperisTHyTHH Oyb-
xonr. 11 BumiB (6%) HaJIe)KaTh 10 «BUCHAKCHHUX), UH-
CEeNBHOCTI IXHIX MOMYJISIii 3a3Hali 3HAYHUX CKOPO-
4yeHb BIponoBxk 1970-1990 pp. 1 npoci He BiIHOBHIM-
csi. JIo «piakicHUX» Haexarb YOTUpH BUIH (2%), €B-
porieiicbka THi3/I0Ba MOMYISIIis KX HE MEPEBHINYE
10 tuc. rHiznoBux nap; 24 suan (13%) 3HM3MIN YH-
CeNbHICTh y Mekax €Bponu Ha noHan 10% — Bopo-
ok 10 pokiB.

Oxkpim cnucky ETS, B €Bponi icHye Cnucok €B-
POTEHCHKUX BHJIIB MTAaxiB 13 3a3HAYCHHSM IXHBOTO
MIPUPOIOOXOPOHHOTO cTatycy (Species of European
Conservation Concern — SPEC). 3a ium cimckom BU-
3HAYAIOTHCS BUAM, Ha SKi MPUPOAOOXOPOHHI [ii 1O-
BUHHI OyTH ckepoBaHi Hacamiiepen. CHpHUSTIMBHIA
€BPONEHCHKUI OXOpOHHUH cTatyc y «CTUIbCBKOMY
Top6orip’i» marote 109 Buaie. HecipusmiuBuii oxo-
pounuii craryc y €spomni (SPEC 3) marots 42 BuIn
(23%), ane icHyBaHHS IXHIX OCHOBHUX IOIYJISILINA HE
noB’si3aHe 3 €Bpomnoro. HecnpusaTnuenuii 0XOpOHHUHN
craryc y €spomni (SPEC 2) orpumanu 16 Buais (9%),
OCHOBHA 4YaCTHHa CBITOBOi MOIYJIAIIl SIKUX 3HAXO-
nuthes B €Bpori. J{o HatiBuioi kareropii, SPEC 1 3a-
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HECEHI JIBa BUIH, K1 3HAXOIATHCS TIi]T 3aTPO30I0 TII0-
0aJIbHOrO 3HUKHEHHSI B €Bpomi — OpiaH-OUIOXBICT 1
nepkau (puc. 2).

Puc. 2. Opnan-6inoxsict Haliaeetus albicilla
(®oto A. A. Boxores)

Baxxnusum kpokom YKpa'l'Hn JIO TIOKpAIIeHHS CTaHy
OXOPOHH MPHPOJIH € MIJNUCAHHS Ta PaTU(IKaIis HU3-
KM MDKHAPOIHUX KOHBEHILIH 1 YTOI, IPUCBAICHHUX OXO-
poHi 0i0JIOTIYHOTO p13HOMaH1TT5{ Ta 30epeKeHHIO Ce-
penoBull icHyBaHHs BUiB — bepHcbka, bonHcbka, Ba-
NIMHTTOHChKA Ta 1HIII.

BepHchka KOHBEHIIIS TIPO OXOpOHY MUKOI (propw i
(daynu mignmucana Ykpainoto B 1996 p. i parudikona-
Ha B 1999 poui. 3 daynu «Crinschkoro [opoorip’sp»
i gir0 bepHChKOi KOHBEHIT MiAnanarTs 176 BUIH
nraxiB (e 95% Binx yciei opritodaynn PJIII). 3 Hux
109 BuniB 3aneceHi 1o 11 qogarky (moTpedyroTh 0c00-
JUBO1 OXOpOHM), i 68 BUAIB 3aHeceni no I momar-
Ky (morpebyiots oxopoum). [Ipu gomy, me 10 pokis
tomy 1o Il momarky Oynm 3aHeceHi JWIe TPU BUAM.
OkpiM creriaJbHUX IJIaHIB MK 31 30€peKeHHS OKpe-
MUX BUJIB, Yy bepHChKiii KOoHBeHUIi icHye IO4ipHA
yroga Emerald Network ab6o CwmaparmoBa mepesxa.
Buau, mo morpanuiy mij Airo 1€l yroau, notpedy-
I0Th OCOOJIMBHX 3aXOJiB OXOPOHHU LIOAO CEPEIOBH-
ma iXHpOro icHyBaHHA. Ll yroma mie 3a mpuHIMIA-
mu Mepesxi Natura 2000 1 mae Ha MeTi 3ay9nuTH Kpa-
THH, SIKI HE € WieHaMu €BPOICHCHKOTO COI03Y, J0 €B-
pOIIEHCHKUX 3aca] 0XOpoHHU cepenoBuia. Y «CTifib-
cbkoMy TopOorip’i» mig Aito Imi€l yroau IiananamTh
48 (26%) BUIIB NTAXIB.

BoHHCbKa KOHBEHIIISI — KOHBEHIIIS PO 30€peKEeHHS
MITPYIOUWX BHJIB TBApWH, MiJNucaHa i parudikoBaHa
VYkpainoro B 1999 poui. ¥ «Crinscbromy [opOorip’i»
83 (45%) BuaM nTaxiB MiIATAIOTH il 1i€7 KOHBEHIIIT:
I’SITh BUAIB — OPJIaH-OUTOXBICT, MAOPIUK BEITUKHIA,
KiOYMK, TTIOTOHIY MaJIHi, KPSIOK YOPHUH BKITIOUCHI 10
I nonaTky, TOOTO 3HAXOATHCS IT1JT 3arPO3010 3HUKHEH-
Hs1; 81 (44%) Bup BriodeHi g0 11 gomarky (Mirpyroui
BH[TH, SIKi MAalOTh HECTIPUSATIIMBHNA CTATyC 1 JIJIs1 30epe-
JKEHHS SIKMX HeoOXiJlHa MIXXHApOJHA CHiBmparyt). Sk
i bepHchbka KoHBeHIIis, BOHHChKA Ma€e JOYipHI YroMu.
3 MeToro0 30epekeHHs aPpo-eBPa3iiChKUX MIrPYIOYHX
BOJHO-0OJIOTHHX NTaxiB mianmucana yroma AEWA, sika
parudikoBana YkpaiHoto. Buau, siki moTpanuiu mif

1l 1if0, BUMararoTh CKOOPJAMHOBAHHX MiKHAPOTHUX
3aXOMiB 3 BITHOBJIICHHS IXHBOTO CIPUATIUBOTO OXO-
POHHOTO CTaTyCy 4M MiATPUMAaHHS TaKoTro CTaTycy. Y
«Crinscpromy LopOorip’i» namiuyetsest 30 (16%) Ta-
KHUX BUIB.

BammHrTOHCHKAa KOHBEHISE — PO MIKHAPOAHY
TOPTIBIIO BUIAAMH TUKOI ayHH Ta GIopH, siKi 3HAXO-
IaThes i 3arpo3oro saukHeHH (CITES) minnucana i
parudikoBana Ykpainorw B 1999 poui. 3 ¢aynu nraxis
«Crinbepkoro ['opOorip’s» no | nogaTky morpanisiroTs
nuine opian-OutoxsicT 1 carcan. Jlo I nomarky — 27
(15%) Bunuis.

BpaxoBytoun reorpadiune posramryBaHHS YKpai-
HU, Ha Hally JyMKY, JOLIJHFHO TaKOX 3BEPHYTH yBary
Ha MIPUPOJOOXOPOHHI AUPEKTUBU €BPOIEHCHKOTO CO-
103y. Bonu He € yrogamu y npsiMmomMy po3yMiHHi, IPOTe
KOKHa IUPEKTUBA 3aTBEPIIKYETHCSI €BpOMapIaMeHTOM
1 € IOKYMEHTOM, BITPOBAJPKEHHS SIKOTO € 000B’I3KOBUM
JUTST KOOKHOI 3 kpain €C.

HupektuBa pamu €BpONENWCHKOTO CO03y PO OXO-
POHY IUKHX TTaXiB Ta CEPEIOBHII IXHHOTO iICHYBaH-
us (79/409/EEC, «Birds Directive») mae Tpu jaonar-
ku. Bumgu, mo BxomaTh g0 jpomarky I, morpeOyrorh
CHeIlaJIbHUX OXOPOHHHUX 3aXOJiB 00 OIOTOMIB IX-
HBOTO icHyBaHHA. Kpaiuw, 1o mianvcaim TupeKTHBy,
3000B’s13aHI CTBOPIOBATH CIICIiajbHI OXOPOHHI TEPH-
Topii (Special Protection Areas, SPAs) nist nraxis. Ho-
narok 1l perynroe mpaBuIia MONOBaHHS HAa BHECEHI 710
HBOTO BHJM Ha TepuTopii kpain €Bpocorosy. omarok
III peryntoe TOproBy IisUTbHICTH CTOCOBHO BHJIIB, BHE-
CEHMX JI0 HhOTO Ha TepUTOPii KpaiH ujeHiB €Bpocoro-
3y. 3arayiom, 31 CiUCKy mi€i tupexTuBn y (ayHi « CTiib-
cekoro ['opOorip’s» € 92 (49%) Buau. J{o nonatky I Ha-
nexatb 45 (24%), nonarky Il — 43 (23%) Ta nomartky
I - 13 (7%) BuaiB nraxis.

BucHoBku. BcTaHOBIICHO, 1110 BUIOBHI CKJIAJ] OPHi-
todayran PJIIT «Crinsceke [opOorip’siy Hamiuye 186
BHIIB, 3 AkuX 91 BuA € THi3HoBUM. [lopiBHSHHS BHUIO-
Boro ckiany nraxis PJIIT «Crinbceke ['opOorip’s» 3 ic-
HYIOUUM PEriOHAJBPHUM TOKa3aJio, IO B JOCIiKyBa-
HOMY perioHi 3HaxomuThcst 73,7% Bij THI3MOBOI OpHI-
todaynu JIbBiBchKOT oOmacti, 71,8% — Bia THI3IOBOI
opHiToaynu 6aceitny Bepxuporo nictpa ta 51,5% —
BiJI THI3ZIOBOT OpHITO(AyHH 3aXiTHOTO perioHy Ykpai-
HU. Brucokuii cTyIiHb MOMiOHOCTI MiITBEPHKEHUH KO-
edinientamu noxionocti XKaxkapa (64,40%, 63,40% 1
45 22%) ta Cpopencena (78,34%, 77,60% i 62,28%)
BIiJIIIOBIJTHO.

He3sBakatoun Ha BUCOKE BHJIOBE PI3HOMAHITTS MTa-
xiB PJIIT «Crinsceke T'opOorip’s», MPUPOTOOXOPOH-
Hi 3aXO/id, SIKi MPOBOMATHCS y PETiOHi, € HeAOCTaTHI-
MU 1 4acTO HE 30BCIM ajiekBaTHUMHU. [Ipo 11e cBiqunuTh
ITOJIBOEHHS KIJIBKOCTI BHIIB 3 IIbOI'O PETiOHY B OCTaH-
HbOMY BHJaHHI UepBonoi Kuuru VYipainu. HeoOxin-
HO 3BEpHYTH yBary Ha Te, 0 BHECEHI JI0 OCTaHHBOTO
Bugands UKY Buam — 1e nraxu, MoB’si3aHi 3 BOIHO-
0O0JIOTHUMH 010TOIIAMH, OCOOJIHMBO 3aIlJIaBHUMH, 31 CTa-
PUMH JTicaMu, a TAaKOX JICHHI 1 HIYHI XHMXKi ITaxXu.

SIKII0 TEpPMIHOBO HE BXKHUTH 33aXO0JIiB II0/I0 OXOPOHU
BUIIIE 3a3HAUCHUX BUJIIB MTAXIB, TO 3 TepUTOPii «CTiIb-
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cpkoro ['opborip’s», sK THI3AOBI BUAN, MOXKYTh 3HUK-
HYTH IIYJIiKa YOPHUM, JIyHb JIy9HHUH, TiIOPINK MaJuii,
myrad Ta 00J0TsAHA coBa. [ pymy pU3WKy CTaHOBIATH i
BCI 1HIII BUH, ITOB’A3aH1 3 3aIUIaBHUMH 010TOIMAMH Ta
CTapOBIKOBUMH JIiICAMH.
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PenpeseHTaTUBHOCTb
1 oxpaHa OpHUTO¢dayHbl PpermoHasibHOro
naHawadTHOro napka
«Ctunbckoe lop6oropbe»

A.A. bokoTtent', H.B. I3t06eHKko?, A. A. ly6oBuk?

Ha ocHoBanmm aHaim3a JTUTEpATypHBIX HWCTOYHU-
KOB, MY3CHHBIX KOJUICKIIUH U COOCTBEHHBIX HCCIIEIO-
BaHul, npoBeacHHbIX B 2010-2019 rr. Ha TeppuTopuun
COBPEMEHHOTO PErHOHAaJIbHOTO JIaHIAPTHOTO MapKa
«Crunbckoe I'opOoropbe», pacmonokXeHHOTo B mpee-
nmax bruopcko-CTHIbCKONW BO3BBIMICHHOCTH JILBOBCKO-
ro Onosibsi U ceBepo-BOCTOUHOM okpanHsbl [lomonbckoi
BO3BbIIEHHOCTH. [Tapk co3nan 1.04.2014 r. Ha myoma-
m 8910 ra.

B pabote BmnepBble NpUBOAMUTCS CHHMCOK NTHIL HC-
CJIEIOBAaHHOW TeppHUTOpWH. JINIIE OTAEIBHBIE TaHHBIE
0 OIpEIEIEHHBIM BH/IaM MOYKHO HalTH B KOJJIEKLIUU
TocynapcrBennoro npuponoBeaueckoro myszess HAH
YKpauHsl M HEMHOTOYHCIIEHHBIX HAy4YHBIX ITyOJIH-
KaIusx.

B Teuenne 2010-2019 rr. aBTOpamm TpOBEEHBI
MapIIpyTHblEe y4eTsl nTul Ha Teppuropun PJIIT u
YCTaHOBJICHO TpeObIBaHMsI 186 BHIOB TTHI], OTHOCS-
muxcs K 18 orpsinam, 47 cemerictBam. OcoOEHHOCTBIO
opHUTO(AyHBI PETHOHA SBIACTCS KOIWYECTBEHHOE
npeoOmananue yecHslx BUaOB (101 Bum — 54%) Han
BUJIAMH OTKPHITBIX JaHamadroB (85 BumoB — 46%),
YTO 00YCIIOBICHO 3HAYUTEIHHOMN JECUCTOCTHIO TEPPH-
topuu PJIII. lomunupyror raesnpsumecs — 123 (66%
ot obmero xonmmuectBa opHutodaynsr PJIIT) Ham He
raesnaummucsa — 63 (34%) Bunamu. YureHo 75 rues-
nsmmxcs nepeneTHoix (40%), ocembix — 48 (26%), 18
(10%) — nposnieTHbIX, 34 (18%) — 3aneTHbIX U 17 (9%) —
3UMYIOLINX BUOB.

Jns  BBIICHEHHA TPHUPOIOOXPAHHOTO 3HAYEHUS
tepputopun PJIIT «Crunsckoe Topboropbe» mpoa-
HAJIM3WPOBAHO BKIIOYCHHE OOHAPYKEHHBIX BHJIOB

boxomeii Anopeii Anopeeéuy — KaHIUIAT OMOIOTHYECKUX HAyK,
CTapIIUi Hay4HBIH COTPYIHMK, JOKTOpaHT. HaruoHanbHbIN 11€-
COTeXHWYECKNI YHUBEPCUTET YKpauHbI, yia. TeHepana UymnpuH-
ku, 103, . JIpBoB, 79057. Crapummii HaydHBIH COTpyZHHK [o-
cylapcTBeHHOro npuponosequeckoro myses HAH  Vkpaunnsl,
ya. Tearpansbhas, 18, r. JIeBoB, 79008, Ykpauna. Tein.: +38-067-
712-57-41. E-mail: bokotey.a@gmail.com ORCID: https://orcid.
org/0000-0003-4626-9585

Izro6enko Hamanus Bsuecnasoéna — KaHOMOAT OWOIOTHYEC-
KHMX HayK, 3aBeylollasl OT/AeJIOM MpHUKIaJHONH My3eosoruu. lo-
cyaapcTBeHHbI mpuponosenueckuit Myszeit HAH  VYkpaunsl,
yn. Tearpanbnas, 18, r. JIsBoB, 79008, Ykpauna. Ten.: +38-067-
660-35-40; E-mail: ndzyubenko@gmail.com ORCID: https://or-
cid.org/0000-0001-8464-795X

Jlybosuk Anexceii Anopeesuy — ctyneHT JIbBOBCKOTO HaI[OHAIb-
HOro yHuBepcutera uMm. MBana ®Ppanko, yn. I'pymesckoro, 4,
JIsBOB, 79005, MHXEHEp MO 3KOJIOTO-IPOCBETUTEIBCHKON pabdo-
te [Ipuponnoro 3anoBeauuka «Pacrousey, yn. CuueBbix CTpeib-
1oB, 7, nrr MiBano-®pankoBo, SIBopoBckuii p-H JIbBoBCKo# 001,
81070, Ykpauna. Ten.: +38-063-587-55-09; E-mail: oadubovyk@
gmail.com ORCID: https://orcid.org/0000-0003-2936-6383

B pPa3IUYHbBIE MPOrpaMMBI OXpaHbl MPUPOIBI HA TO-
CYIapCTBEHHOM, PETMOHAIBHOM W MEXIyHAPOIHOM
ypoBHsix: Kpacayto kuury Ykpawmnawr (2009); «Cru-
COK PEIKHX U MCUE3aIOIIMX BUIOB KMBOTHBIX, MOJIE-
JKaIuX 0Cco00i oxpaHe Ha TeppuUTOpUH JIBBOBCKOM
o0nacTi»; cnUcoK MeXIyHapOIHOrO COr03a OXPaHbl
npuponbl; EBpOneickuil CIHUCOK BHJIOB, OXPaHHBII
CTaTyC KOTOPBIX BBHI3BIBACT HaWOOIbIIEe OECTOKON-
CTBO; €BPONEHCKUI CIUCOK NTHII, HAXOMALIMXCS MOJ
yrpo3oit yumuroxkenus; crucku upextussl EC 1o
OoXpaHe NTHIl; NpUilokeHus: K bepHckoil, boHHCKON
U BamMHITOHCKON KOHBEHIMSM M HMX JOYEPHHUX CO-
IJalleHUH, a Takke CrelnuajbHble MPOTpamMMbl s
COXpaHEHMs OTHENIBHBIX BHJIOB, CYIIECTBYIOLIMX B
Esporne.

Bricokast cTemneHp penpe3eHTaTUBHOCTH OPHUTO-
(ayHbl HcclieyeMOl TEppUTOPUH HE IIOAKPEIJIeH
HEOOXOAMMBIMU ~ MPHPOAOOXPAHHBIMH  MEPOTIPHSI-
THUSMH, B YaCTHOCTH, CO3JJaHMEM OXPaHHBIX 30H BO-
KpYI THe3[ peaxux BuIoB ntul. OO 3TOM CBUAETEINb-
CTBYET Y/IBOGHHME UYHCJIa BUJOB, BBISIBICHHBIX B PETHU-
OHE B nocieaneM u3nanud KpacHoil KHUru YKpauHbl
(KKY), 60IBIIMHCTBO M3 KOTOPBIX SBISIFOTCS IIPEICTa-
BUTEJSIMH TTOMMEHHBIX BOIHO-OONOTHBIX OHOTONOB M
CTapOBO3PACTHBIX JIECOB.

Ecnu He mpuHMMAaTh Mephl IO OXpaHE NTHI] Ha
tepputopun  «Crtunbckoro lopboropbs», TO Kak
THE3/10BBIE BUJBI, MOT'YT HCUYE3HYTh YEPHBIA KOp-
ITyH, JIYTOBOH JIyHb, MaJblid TMOAOPIWK, (UIMH U
OonoTHast coBa. [pynmy pHcKa COCTaBISIOT U BCE
BUJIbI, CBSI3aHHBIE C TOWMEHHBIMH OHOTONAMH U
CTapOBO3PACTHBIMHU JIECAMH.

O HenpocTaTkax MPUPOAOOXPAHHON MOJUTHKH CBU-
NETeNbCTBYeT M TOT (PaKkT, YTO OTAEIbHBIE BHIBI,
KOTOphIe B EBpore nMeroT 6e301macHsIi cTaTyc, B YKpa-
WHE HaXOAsTCs Ha TpaHd Hcue3HoBeHus. Cpenu HUX,
3aHeceHHble B KKY myroBoii myHb, KIMHTYX, JJIMHHOX-
BOCTasi HEACHITh, OETTOCTIMHHBIN JSATEI.

KiioueBblie c10Ba: ITUITHT, pEAKHE BUBT, buOpcko-
Crunbckas BO3BBIIIEHHOCTD; OXPAaHa; MEXIyHAPOJHBIE
MIPUPOAOOXPAHHBIE AKTHI.
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Representativeness and conservation
of bird fauna in the Regional Landscape
Park «Stilske Gorbogiria»

A. Bokotey', N. Dziubenko? O. Dubovyk?

The analysis conducted on the basis of a literature
review, museum collections and our own surveys in
2010-2019 on the territory of the current Regional
Landscape Park «Stilske Gorbogiria», which is located
on the north-east margin of the Bibrsko-Stilsk highland
area of Lviv Opilia. The park was established in 2014
with an area of 8909.9 ha.

In the paper, we present for the first time the list
of birds of the studied territory, because in the past
this territory wasn’t studied. Only some fragmented
information can be found in the collections of State
Museum of Natural History of the National Academy
of Sciences of Ukraine and in the few publications.

In 2010-2019 the authors conducted line transect
bird counts on the territory of the Regional Landscape
Park and identified 186 species of birds, that belong to
18 systematic orders and 47 families. The peculiarity of
the bird fauna in the region is in the numeric domination
of forest species (101 species — 54%) over species of
open landscapes (85 species — 46%), what is caused

' Andriy Bokotey — PhD in Biological Sciences, senior researcher,
doctorant. Ukrainian National Forestry University. General Chu-
prynka st., 103, Lviv, 79057. Senior researcher State Museum of
Natural History NAS of Ukraine, Teatralna st., 18, Lviv, 79008,
Ukraine. Tel .:+38-067-712-57-41. E-mail: bokotey.a@gmail.com
ORCID: https://orcid.org/0000-0003-4626-9585

Natalia Dzyubenko — PhD in Biological Sciences, Supervisor
of Applied Museology department. State Museum of Natural
History NAS of Ukraine, Teatralna st., 18, Lviv, 79008, Ukraine.
Tel.:  +38-067-660-35-40; E-mail: ndzyubenko@gmail.com
ORCID: https://orcid.org/0000-0001-8464-795X

Oleksiy Dubovyk — Master student Ivan Franko National Uni-
versity of Lviv, Hrushevskyy st., 4, Lviv, 79005. Environmental
engineer, «Roztochya» Nature Reserve, 7 Sichovykh Striltsiv
st., Ivano-Frankove, Yavorivskiy district of Lviv region, 81070,
Ukraine. Tel.: +38-063-587-55-09. E-mail: oadubovyk@gmail.com
ORCID: https://orcid.org/0000-0003-2936-6383

by a high proportion of forests in the park. We found
noticeable dominance of breeding species — 123 (66%
of total number of species in modern bird fauna of the
park) over non-breeding — 63 (34%). 48 (26%) species
are sedentary, 18 (10%) — transit, 75 (40%) — migratory,
34 (18%) vagrants and 17 (9%) are wintering.

To estimate the conservation value of the territory
of Regional Landscape Park «Stilske Gorbogiria» we
analysed the presence of different bird species in various
protection lists on national, regional and international
levels: the Red Book of Ukraine (2009), the «List
of rare and endangered species of animals subject to
special protection in the Lviv region» approved by the
Lviv Regional Administration were taken into account,
the list of International Union for the Conservation of
Nature, the European List of Species of Conservation
Concern, the European List of Endangered Birds,
lists of the EU Birds Directive, annexes to the Bern,
Bonn and Washington agreements, as well as special
programs for the conservation of certain species
existing in Europe.

Despite the high bird species diversity in the
Bibyrsko-Stilske Gorbogiria, nature conservation
activities in the region are considered insufficient and
often not entirely adequate. This is evidenced by the
doubling of the number of species found in this region,
in the latest edition of the Red Book of Ukraine, most
of which are representatives of floodplain wetlands and
old growth forests, as well as day and night raptors.

If protection measures will not be undertaken on the
territory of the Bibyrsko-Stilske Gorbogiria, following
nesting species may disappear: Black Kite, Montagu’s
Harrier, Lesser Spotted Eagle, Eagle Owl, and Short-
eared Owl. All species associated with floodplain
biotopes and old forests are also at risk.

The disadvantages of environmental policy are
proved by the fact that certain species that have a safe
status in Europe are in the extinction state in Ukraine.
For example, listed in the third edition of the Red
Book Montagu’s Harrier, Wood Pigeon, Ural Owl, and
White-backed Woodpecker.

Key words: birds; rare species; Bibyrsko-Stilske
highland; protection; protection lists of international
level.
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Bnans meTeoponoriyHnx YNHHUKIB Ha pajianbHUN NnpupicT ay6a
3BMYaHOro B YyMOBaX CBiXXuX i Bonorux cyrpyais lMonicca YkpaiHu

[.A. IBaniok', A. 1. ®yunno?

Bemanoeneno onmumanvui napamempu memeoponociyHux YUHHUKIG, AKI 3a0e3neyuyioms MAKCUMATbHUL Npupicm
WMYYHUX HACAOdCeHb 0y0a 36UYAliHO20 30 0IAMEMPOM 8 YMOBAX C8IdCUX i 8onocux cyepyodig Llenmpanvroeo [lonicca
Vrpainu.

AHnaniz 3anexqcHocmett Midic MemeopoLoSiuHUMY YUHHUKAMU § padiaTbHUM npupocmom depes oyoa 3a nepioo 1946-
2018 pp. noxazas, wo He3HAUHUI NOZUMUSHULL BNIUE HA PAOIATbHUL NPUPICT BUABSIOMb PiuHa cyma onadis (r=0,16),
cyma onadie 3a gecemayitinuii nepioo (r=0,22) ma onadu OCiHHIX | 3UMOBUX MICAYIE nOnepedHbo2o poky (r = 0,14).
Bemanoesneno, wo poxu naubinbiu UCOKUX § HUZKUX GeIUUUN PAOIATbHO2O NPpUPOCmy c1abo GIOpI3HAIOMbCS 3a cepeo-
HbOMICSYHUMY MeMnepamypamu nogimps. ¥ moii dce 4ac 6CMaH08IeHO HAABHICIb MICHO20 36 A3KY THOEKCY WupuHu
PIUHO2O KibYs 3 NOKAZHUKAMU 2I0pOMepMINHO20 KoeiyicHma — 8ionoulenHs cymu onadis (P) 3a eecemayiiinuti nepioo
0o decamoi uacmunu cymu memnepamyp (1) euwe 10°C (I'TK = P/ 0,1}t ,..). ¥ nonao 90% oepes dyba seuuaiinozo
niosuwyeni npupocmu 3 inoexcom > 80 ghopmyromucs 6 poxu 3 I'TK 6i0 1,4 0o 1,8. 3a meacamu yboco inmepsany 3naxo-
OUMbCsL 30HA NPUSHIYEHHSL POCHY 0epes 31 3HUICCHUMU THOeKCAMU PAdidIbHO20 NPUPOCHTY.

Ha ocnosi mamemamuuno2o MoOento8aHHs 3A1EHCHOC MIdHC THOEKCOM PAdiaibHO20 NPpUpOCy i 2i0pOmepMIivHUM
KoeqiyicHmom 8CMAaH0BIeHO, WO ONMUMATbHUMU OJis pocnty depegocmanie 0yoa 3euyatinoeo € noxkasnuxu I'TK ons
CBICUX T 8ONI02UX CYepyOie, 8i0n06ioHo, 1,65 ma 1,62. [Ipu ybomy, iHOeKc padianbHoco npupocmy 3HAUHO OLIbUUIL Y C8i-
arcomy cyepyoi (125,7 npomu 114,8 y 6onozux ymosax), wo 6xazye na Oinbuty yuymaugicmos 0epes 0yoa 36Uutatiioco y cei-
arco0My cyepyoi 00 3MIHU NO2OOHUX YMOS.

Busieneni kopenayitini 36 si3Ku napamempis paoianbHo2o npupocmy 3 KIMamuiyHUMU NOKA3HUKAMU Y HACMYNHUX 00-
CHLOMACEHHSX MOINCYMb OYMU GUKOPUCMAHI OJis H0OYO08U PEKOHCMPYKYIL KIIMANy ma npocHo3y npooyKmueHocmi 0y00-
BUX 0EPeBOCMAHIE Y MAOYMHbOMY.

Knrwouoei cnosa: Quercus robur L.; 0epesocmanu cmapuiux 8ikogux epyn; Kinbkicme onaodie; cyma memnepantyp no-
simpsi; elopomepmiukull Koeghiyicum, pivHuil npupicm 3a diamempom, IHOeKc padiaibHO20 NPUPOCmy 0epes.

Beryn. Jlepesa, sik CBOEpiiHa XKUTTEBA Q)opMa Ma-  iHIMKATOPOM 3MiH, sKi BiIOyBalOTBCA Y HPHPOIHO-
I0Th 3aTHICTH 10 BHyTplI.HHLOl KoMIeHcauii i crabi- My Cepe,HOBI/IH_Il 610J10r1qHI/IM MapKepoM KJIIMaTH4HO-
mizamii cBoix POCTOBHX i MopdosoriuHux peakuid Ha  TO, JICIBHUYOTO Ta IHIIMX BIUIMBIB Ha plCT JICPEBHO-
JII0 30BHIMIHIX YMHHUKIB. [Ipy mpoMy 0O’€KTMBHMM IO BUAY € PiUHUHN pajiadbHUI MPHUPICT, HOTO KUIbKiC-

Isaniox I2op JImumpoeuy — KaHAUIAT CLIIBCHKOTOCIIONAPCHKUX HAYK, AOLCHT, IUPEKTOp MaIMHCHKOTO JIICOTEXHIYHOTO KOICKY, TPEICTABHIK
Konexrusnoro unena JIAH Vkpainu. 11643, c. 'amapust Manuncekoro paiiony JKutomupcskoi oonacti, Ykpaina. Ten.: +38-041-336-85-13.
E-mail: mltk-1927@ukr.net ORCID: http://orcid.org/0000-0002-4969-8783

@yuuno Apocnas [Imumposuy — akanemik JliciBHM4oi akaaemii Hayk YKpaiHH, JOKTOp CUIbCHKOTOCIOAAPCHKUX Hayk, mpodecop, 3a-
BifyBau kadepH JICIBHMLTBA Ta 3aXHUCTy Jicy MaJMHCBKOTO JIICOTEXHIYHOIO KOJICJDKY, TOJIOBHMH HAyKOBUH crHiBpoOiTHUK IHCTHTY-
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E-mail: fuchylo yar@ukr.net ORCID: http://orcid.org/0000-0002-2669-5176
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Hi Ta AKICHI XapakTepUCTHKHU. /lMHamika pajiainbHO-
TO IPUPOCTY JEPEB BigoOpakae He TITBKU Oararopid-
HY MIHJIUBICTB, B SIKil ()IKCYIOTBCSI Pe3yJbTaTu BHY-
TPINTHFOBUAOBOI KOHKYpEHIlI MK JepeBamu, aie
W 1HII CKIAJHI MpOIEeCcH, MO BiAOyBaOThCSA Yy TpPHU-
POOHHMX YTPYIOBAHHAX, BKIIOYAIOYM aHTPOIIOTCH-
unit ynHAKK (Debryniuk, Krynitskyy, & Tselen, 2016;
Fuchylo, 2011; Kobal et al., 2015; Sopushynskyy,
Kharyton, Teischinger, Mayevskyy, & Hrynyk, 2019;
Szaban, Kowalkowski, Karaszewski, & Jakubowski,
2014; Wasik, Michalec, & Barszcz, 2015). Tomy, 3 o-
ISy IPUYMHHOTO aHaji3y AepEBOCTAaHIB, SIKi € TOJIO-
BHUM TIPOJYIIEHTOM EKOCHUCTEMH, BAKIMBO BUBYATH
paz[ianLHnﬁ anpiCT HE TUIBKH SK IMOKa3HUK 010THY-
HOT IPOJYKTHBHOCTI X CHCTEM, aJIe i SIK QaKTHIHy
OCHOBY JUIsl OLLIHKH 6araTop1qH01 MiHJIMBOCTI YHHHU-
KiB, 1110 BU3HAYAIOTh CTIHKICTh AEPEBOCTAHY 110 CTpe-
COBHX CHUTYyallill, 30Kpema, 3’sICyBaHHs MPUYUH 1HH-
BilyaJIbHOI Ta TPYTOBOT MiHJIIMBOCTI ITiJT BITABOM Me-
Teoponoriyanx 4nHHUKIB (Maksymchuk, Sopushyn-
skyy, & Tymochko, 2017).

OCHOBHUMHU YHHHHKAMH MIHJIUBOCTI pajiajJbHO-
ro MPUPOCTY € TeMIeparypa MOBITPs Ta CyMa OMaiB,
po IO CBig4aTh uucieHHi myOmikamii (Bitvinskas,
1987, 1998; Ivanyuk, Zborovska, & Zhukovskyi, 2019;
Kairukshtis, Galaziy, & Shiyatov, 1986; Kazmierczak,
Zawieja, 2014; Maksymchuk et al., 2018; Osazuwa-
Peters, Wright, & Zanne, 2014; Sopushynskyy, 2016;
Zhang, Jiang, Zhao, Jiao, & Wen, 2018).

JlepeBHi TOpOIU BOJIOAIIOTH MEBHOIO CTabiIbHiC-
TIO TIPUPOCTY, Y 3B’S3KY 3 YNM HE3HAYHUH BIUTHB OyJib-
SIKOTO YMHHHUKA JAOCTaTHHOIO MIPOI0 MOXE HE MPOsiB-
JISATUCS 1 1 Yac BUKOHAHHS JOCIIOKEHD 3a3BUYAll HE
qucyeTbc;I Ile icTOTHO yCKIIAJHIOE aHAI3 3aIe)KHOC-
Tell MIX IPUPOCTOM 1 MiHJIUBICTIO TOTOIHUX YMOB.

BB Temnieparypu Ha BETMYMHY LIOPIYHOTO pai-
QJIBHOTO TIPUPOCTY MPOCTEKEHO JICHAPOKIIMATOJIOTa-
mu Hopgerii (Kairukshtis et al., 1986). Bcranosneno,
10 POKU HAHOUIBIII BUCOKUX 1 HU3bKHUX BEJIMYMH Pajii-
AIBHOTO TIPUPOCTY MAaJIO BIAPI3HSIIOTHCS 3a TeMIlepa-
TYPHUM PEKUMOM, 30KpeMa — 33 CEPEIHbOMICIIHUMHU
Temneparypamu. Lleid BUCHOBOK Y3TOJLKYETBCA 3 JIaHH-
mu Bitvinskas (1987 1998), sikuii HE BUSBUB KOPEIs-
TUBHOTO 3B 513Ky MIXXK IPUPOCTOM 1 CEpEAHIMHU TeMIIe-
parypamMu 3a YepBeHb—CEPIICHb.

BaxxnuBuM TOKa3HHUKOM, SIKHH, KpiM TemImeparyp-
HOTO PEXHMY, BPaxOBy€ TAKOX BOJIOr03a0e3NeueHHs
TepuTopii, € Tigporepmiunuii Koedimient (I 7K) — Bin-
HOIIIEHHS CyMHU omajiB (P) 3a BeretauidHuil mepion
10 JiecaToi yacTuHu cymu Temreparyp (¢) pume 10°C
(UTK =P /01 1) Llei nokasuuk BHKOPHCTOBY-
IOTh SIK KOMIUICKCHY XapaKTePUCTHKY KIiMaTHYHHX
YMOB B €KOJIOT] 3arajioM i I€HIPOXPOHOJIOTIT — 30Kpe-
Mma (Agricultural Encyclopedic Dictionary, 1989).

3Bakaloud Ha BAXKIMBE TOCHOAAPCHKE, €KOJIOTid-
HE Ta CcolLliaJbHE 3HAYCHHs HACaPKeHb 3a Y4acTIo 1y0a
3BUUYARHOTO, 0C00MUB0I akmyarbHocmi HaO0yBaKOTh J10-
CJTIJDKEHHS iIXHBOTO CTaHy, POCTY, PO3BUTKY Ta O10THY-
HOI CTIHKOCTI B Pi3HUX IPYHTOBO-KIIMAaTHYHHUX YMO-
Bax, 30Kpema — y periosi [losiccs B epioj CyTTeBUX
KJIIMAaTHIHUX 3MiH.

O0’exTH Ta Meroauka AociimkeHb. OO0 'cxmom
00C1i0JiCeHb CIyTYBAIId CEPEIHBOBIKOBI, IPUCTUTAIOU1
1 CTHIVI INTYYHI Haca/pKeHHs 1yOa 3BuuaitHoro Llen-
TpansHOTO I[lomiccs Ykpainu. [Ipeomem Odocniodicen-
Hs1 — OCOOJIMBOCTI POCTY IITYYHHUX JCPEBOCTAHIB Jyda
3BHYAHOTO 3a JiaMeTpOM B YMOBAax CBIXKHX 1 BOJIO-
TUX CyTpymiB. Memoio docniddicenv OyIIO0 BCTAaHOBUTH
ONITHMAJIBHI TTapaMeTpH MeTeoponorquI/Ix YHHHHUKIB,
AKi 3a6e3neqy}oTb MaKCHMabHUI NPHPICT Iepes ,uy6a
3BUYAHHOTO 33 1iaMeTPOM B YMOBAX CBIKHX i BOJOTHX
CYIPYJIiB OCIIiJUKYBAHOTO PETiOHY.

Meteopororitni yMOBH periony JAOCIIUKEHb OXa-
pakTepu30BaHi 3a JaHUMH MerteoctaHmii M. Kopoc-
TeHb, fKa HaWOIMK4Ye pO3TallOBaHa 10 3aKJIaJCHUX
TUMYaCOBUX MPOOHUX IO i Ma€ JOBITOCTPOKOBY 0a3y
CHCTEMHUX CIIOCTEePEKEHb (puc. 1, 2).
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Puc. 1. lunamika cymu omamiB y 1946-2018 pp.

3a amanisom Janux Mmereoctaniii M. Kopocrens,
HE3BAXKAIOYM Ha Te, IO B OKPeMi POKH criocrepira-
IOTBCS Pi3Ki GKCTPEMYMH TEMIIEpaTyp i Omajis, 3ara-
JIOM BCTaHOBJICHO TE€HICHIIIIO JI0 3pOCTAaHHS CEPEAHBOT
TEMIIepaTypH MOBITPs 3a PiK Ta 3MEHIIEHHS KIJTbKOC-
Ti onafiB. [Tpu boMy, SIKIIO KiTBKOCTH PIYHUX OTAIiB
HaONMMXKA€THCS O KIIMAaTHYHOI HOPMH, TO TEMIIEpaTy-
pa MoBITPs B OCTAaHHI IECATHPIYYS ii TIEPEBHIILYE.
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Puc. 2. [luramika cepenHbOi TeMIIepaTypH MOBITPs
y 1946-2018 pp.

J1J1s1 OIIIHKH PiYHOTO TPUPOCTY OYJI0 3aKIIaACHO HH3-
Ky THMYacOBUX MPOOHMX TUIONI y HACAKEHHAX ayda
3BHYAIHOTO B yMOBAX CBIKUX 1 BOJIOTHX CYTPY/IiB.

Ha TumuacoBux npoOHHUX ILJIOMIaX MiAOUpaid Mo-
nmenpHI mepeBa (10-25 mis mpoOHOI TLIOMNII) TUTS-
XOM BHUIJKOBOIO PpO3MOITY MaiJaHYMKIB IUIO-
mero 200-250 m?. BuMiproBaHHS IIUPUHUA PIYHUX Ki-
JIeTh 31IHCHIOBAJIH 32 JOMTOMOTOI0 iHCTpyMeHTa Corim
Maxi 3 Tounictio g0 0,01 MmM. Beworo Oymno o6po0ite-
HO 288 KepHiB, B SIKMX BUMIpsHO 29684 pamiaibHUX
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npupoctiB. Ha ix ocHOBI moOymoBano rpadik awHa-
MIKH paiallbHOTO MPUPOCTY TyOOBHX IEpEeBOCTaHIB
LlentpansHoro Ilomiccst Ykpainu 3a ocranni 70 pokis
(puc. 3). 3a oTpuMaHUMHU pe3ynbTaTaMH, JiHIS TPEHIY
palliaJbHOTO IPUPOCTY OMUCYETHCS CKIaJHUM Mapado-
JYHUM piBH}IHHﬂM TPETHOTO MOPSAKY 3 AY’KE BUCOKOIO
TiCHOTOIO 3B 53Ky (r = 0 91) Ha nouarkoBux eramax
pocty (1o 20 pokiB) NpUPICT XapaKTepU3yBaBCs Mak-
CUMaJbHUMU 3HaYCHHIMHU (110 4,0 MM), 110 MOXKHA T10-
SICHUTH O10JIOTIYHUMHU OCOONMBOCTIMH AyOa 3BHYAM-
HOT'0, @ TAKOX BIUTUBOM KJIIMaTHYHUX YMOB. YIIPOJOBXK
1958-2003 pp. criocTepereHo MOCTYOBUN CIiaj paji-
aJBHOTO TIPUPOCTY, TICIS YOTO KPHBa MPHUPOCTIB 0
yacy 3aKiHYeHHS JOCIiPKEeHb 3arajoM CTa0imi3y€eThCs.
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Puc. 3. [lunamika pagiajibHOTO MPUPOCTY Ay0a 3BHUYAHOTO

BB MeTeoposiorivHuX YNHHUKIB (TEMIIepaTypH i
OTIaTiB) HA CTOBOYPOBY MPOMYyKTUBHICTH ACPEBOCTAHY
y HacaJpKEHHSX Ty0a 3BUUAHOTO OIIHIOBAJH 32 KO-
¢biieHTOM KOpesiuii Mi’k METe03HaYeHHIMH 1 (paKTHd-
HUAM paaiallbHAM ITPUPOCTOM.

[Ticnst 0OpoOKM JaHWUX METOAOM JTUCTIEPCIHHOTO
aHaJli3y OOYMCIICHO MOKAa3HWUKU CHJIM BIUIMBY. SIK pe-
3YJIBTaTUBHY O3HAKy BUKOPHCTOBYBAJIW BiTHOCHI 1H-
JIEKCH TIPUPOCTY JJIS Tpajialliii YNHHKKIB: piyHA cyma
OMaJIiB, OMAaJU 33 BEreTAllliHUN MEepioj, CyMa aKTHB-
HUX TeMIIeparyp.

AHai3 31 BCTAHOBIICHHS 3B’S3Ky MK pajialbHUM
MPUPOCTOM J1y0a i OKPEMUMH METEOPOJIOTIYHUMHE YN H-
HUKaMH 301ICHEHO IIJITXOM 31CTaBJICHHS 1HACKCIB PH-
pOCTy 3 BIAXWJICHHSM OTAJIiB 1 TEMIEepaTypu MOBITPs
BiJl cepeHboi OararopiuHol Hopmu. Ilpu mpomy 00-
YHCITIOBANN KOC(IMIEHTH KOPEIALIl MK MIHIHBICTIO
pafiabHOTO MPUPOCTY i METEOPONOTIYHUX YHHHUKIB
3a TpUBAJIi MPOMDKKH 4acy abo OKpeMi pOKH.

Brponosx ychoro nepiony croctepeskeHb BUSBIIE-
HO CTiHKi mepioguyHi 3MiHH ((PIyKTyarrii) abCOTOTHIX
3HAUCHb pajiajbHUX MPHUPOCTIB MOOIU3Y CepeaHBOro
(muB. puc. 3). CepenHi 3HaYCHHSI TPUPOCTY 3MIHIOIOTh-
Csl B MEXKaX By3bKOI'O zuana30Hy BenmunH (1,0-3,0 Mmm).

OCKINBKH TMPHUPICT € THTErpaIbHOIO0 XapaKTepUCTH-
KOIO ITUTOT HM3KHW YHMHHHKIB, T 9ac 00pOOKHU pe3yib-
TaTiB JOCIiKEHb 1 MOOYIOBU TOPIBHSIIBHUX KPUBUX
JIUHAMIKU PaJliajibHOTO MPUPOCTY 33 POKAMH, 3aJICHK-
HO BiJl BIUITMBY TEMIIEPATypH IMOBITPS 1 KUTBKOCTI OTa-
JliB, 3aCTOCOBAHO METOJI 1H/IEKCIB pajialbHOTO TIOTOY-
HOTO MPUPOCTY, po3podneHuit Rudakov (1958), skuit

BimoOpaXkae pajialbHUN MPHUPICT JAEpeB Y BiTHOCHHUX
0e3p0o3MipHHUX BETMYHHAX:

I=i/i 100,
cep.

ne [ — iHIeKe pigHOTO MPUPOCTY B TOJISTX OTUHMUIIL; | —
IMpUHA PIYHOTO wmapy; iwp. — Cepe/Hsl IMPHHa pidHO-
IO IIapy Ha JaHOMY BIKOBOMY eTarli
J1st oCIiIKyBaHUX JIICOPOCTUHHUX YMOB Tpadi-
KH 1HJICKCIB paiialIkHOTO TPUPOCTY JCIIO MOi0HI, aje
MaroTh TIEBHI Bi/IMIHHOCTI Ha OKPEMHUX BIKOBHX €Tarax

(puc. 4).
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Puc. 4. KonuBanHS iHIEKCIB pafia bHUX IPHPOCTIB
y Pi3HHUX TUIAX JICOPOCINHHUX YMOB

s BUABIIEHHS 3arajJbHUX 3aK0H0MipHOCTe171 JINHA-
MIKH pamanLHHx HpHpOCTlB BUKOPHUCTAHO MPHUIOM 00-
YHUCIICHb 1HJIEKCIB 1 3V1QJUKYBAHHS IIMX BEJTMYUH Y BiJI-
HOIIICHHI JI0 KOB3HOT cepeiHboi 3a 3-5 pokis. biosoriu-
HE OOTPYHTYBaHHS Ta OCOOJHMBOCTI MPOBEIACHHS ITHX
BHU3HAUCHb BHKJalneHi y poOorax Bitvinskas (1987,
1998) (puc. 5).
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Puc. 5. 3miamkeni 3Ha4eHHS KOJIMBaHb 1HIEKCIB
pamiaTbHUX MPHUPOCTIB JepeB Tyda 3BUYIAHHOTO Y pi3HUX
THITaX JIICOPOCIMHHHUX YMOB

AHai3 oka3aB OYeBH/IHE 3arajbHE 3HIKCHHS Be-
JUYWH 1HAEKCIB pajliaJbHUX TPUPOCTIB BIIPOIOBK
1956-2002 pp. 3a 30epexeHHs TCHCHIIII HAa 000X TH-
nax 3 2-4-plYHIMHA TUKITIYHAMHI KOJIMBAaHHSIMH.

Jnist aHanmizy OTpUMaHuX pe3ylbTaTiB 3aCTOCOBYBA-
JM METOJIM MaTeMaTtudHoi cratuctuku (Shmidt, 1984)
3a 3a;my4yeHHs nmaketa MS Excel.

PBSy.HbTaTI/I Ta 06FOB0peHHﬂ Amnami3 cepe/:[Hlx Oa-
raTOpiYHKX JaHNX CYyMH ONajiB 3a PIK i BereTauiiiuii
nepiofl, a TAKOXK CYMH aKTHBHUX TEMIIEparyp y perio-

. lvanyuk, Y. Fuchylo. Influence of meteorological factors on the radial increase of English oak trees in the fresh and moist fairly... 59
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Hi JOCJTIKCHB M ATBEPINB, IO IIi IOKA3HUKH 3arajioM
ONMM3BKI IO cepeHbO1 0araTopivHOT HOPMH, XapaKTep-
ol i omices. CrarucTuyHa OIIHKA 3HAYEHb MeETe-
OpOJIOTIYHMX YMHHUKIB (Tabn. 1) mokasana, o BOHHU
MaloTh JOCHUTh 3HA4YHY BapiaOenbHICTh cepeqHbOl Be-
mnunnH (18-26%) 3a BUHATKOM CyMH aKTUBHHX TEMIIe-
patyp, ¢ KoeQilieHT Bapiarii cTaHOBHTS jHIe 6,4%.
HoxiOHi  cTaTMCTHYHI  MOKA3HUKM  Bapiabenb-
HOCTI BEJIMYUH METEOPOJOTIYHUX YHHHUKIB OTPH-
Malu TakoX iHm mochimauku (Bitvinskas, 1998;
Kairukshtis et al., 1986; Kazmierczak, Zawieja, 2014;
Maksymchuk et al., 2018), 1110 Bka3ye Ha JOLIIBHICTh

BUKOPHCTAHHS 3raJlaHMX BHILE METCOPOIOTTUHHUX
YUHHUKIB U 3°SICYBaHHS iX 3B S3KiB 3 pajlialbHUM
MPUPOCTOM JICPEB.

CrarucTudHa OIliHKA 3HAYCHb 1HIEKCIB paaialbHO-
TO MPUPOCTY JIepeB 1y0a 3BUYAHOTO y CBIXKUX 1 BOJIO-
TUX Cyrpylax Mmokasasna, 1o 3a MpakTUIHO OJHAKOBOI'O
CEPeIHbOI0 3HAYCHHSI BOHM BiJ3HAYAIOTHCS CYTTEBH-
MU KOJIMBaHHSIMH 32 BUCOKOTO KOe(illieHTa MiHJIHBOC-
Ti, BignosinHo, 28,3 Ta 15,3% (Tabn. 2) Ile Brasye Ha
BlI[‘-IyTHlHIy peaKul}o JiepeB Jy0a 3BUYaiiHOTO Y CBIYKO-
My CYTpyadi Ha 3MiHYy KJIIMaTHYHUX YHHHHKIB, TTOPIiB-
HSIHO 3 TyOOBMMHM HACA/KSHHSIMH BOJIOTOTO CYTPYIY.

Tabnuys 1
CraTucTHYHI MOKA3HUKH JT0CTi:KEHUX MeTeopoJoriunux ynHuukis (1947-2017 pp.)
IToxazHuk Cyma onaze, v Cyma TeMHe? aryp I'TK
mopigHa 3a V-IX micsmi >t,10
CepenHe 3HaYCHHS 593,4 3437 2380,3 1,45
CranpmaptHa moxuoka 13,84 10,05 19,32 0,048
CranmapTHe BiIXMICHHS 109,0 79,2 152,13 0,38
Hucnepcis 11875,1 6266,6 23143,0 0,14
MinimMym 342 164 2007 0,63
Maxkcumym 912 546 2716 2,55
KoedimienT Bapiarii (V), % 18,4 23,0 6,4 25,8
TounicTs mocuiny, % 23 2.9 0,8 3,3
Ipumimra: uncensuuk — I'TK — rigporepmiunmii koediuieHT.
Tabnuys 2 3HWKYBABCS ICTOTHIIIE Y CBIKUX TITPOTONAX CyTpyIiB

Bapianilino-cTaTucTHYHI MOKA3HUKH
iHIeKciB pagiaJbHUX NPHPOCTIB 1y0a 3BUYANHOTO
B Cyrpyaax pi3HuXx rirporomnis

Tun nicopocaMHHUX

IMokasuuk YMOB

C, C,
CepenHe 3HaYCHHS 100,0 99,9
CranmapTHa MoxuoOKa 3,38 1,83
CraHgapTHE BiAXHICHHS 28,3 15,3
Hucriepcis 799,6 234,5
MiniMym 49,6 68,2
Maxkcumym 152,3 133,1
Koedimient Bapianii (V), % 28,3 15,3
Tounicts mocminy, % 3,3 1,8

3a HaBeICHWMH TaHUMH (,I[I/IB puc. 4, 5) eKcTpe-
MyMH (MiHIMYMH 1 MaKCI/IMyMI/I) 1HJIEKCIB paianbHOro
IpUPOCTY 1yOa 3BHYAIiHOIO Y CBIKMX 1 BOJIOTHX CYIpy-
Jax B OCHOBHOMY cHiBmagaroTs. HalirmuOmi nenpecii
MPUPOCTY MOB’sI3aHi 3 HOCYLIUIMBUMH POKaMH.

Peaxkuis nepes my0a 3BU9aifHOTO Ha 3MiHY YMOB ce-
penoBuIna MposABIAEThCA O-pizHOMY. [licis kaTtacTpo-
¢iunnx nocyx 1972 ta 2002 pp. npupict aepeB ayda

MOPIBHSIHO 3 BOJIOTUMH.

AHani3 peakilii y3arallbHEeHOTO PaJiaJbHOTO IPH-
pOCTY, MOTO 1HIEKCY Ha METCOPOJIOTIUHI TMOKAa3HUKH
(TeMmieparypa moBiTps, arMochepHi onaau i oxXiTHui
BiJl HUX T1IpOTEpMiYHUN KOe(]IliEHT 3BOIIOKESHHS) TI0-
Ka3aB, 10 HE3HAYHWI TO3UTUBHUH BIUIMB Ha paiallb-
HUI npupicT nepeB ayba Mae cyma omajiB 3a Berera-
1i1o, I11e MEHIINH — 3a piK. 3HaUeHHs Koe]ilieHTa KO-
permsmii cknamm Bin 0,16 mo 0,22 (mpu p < 0,05).

Omanm OCiHHIX 1 3MMOBUX MICAIIIB TTOTIEPEIHHOTO
POKY Tako)X MarOThb HEBEJIMKHI MO3UTUBHUN BIUIUB,
SIK HACJIJIOK HarpoOMa/DKEHHS TEeBHUX 3amaciB BOJIO-
TH y TPYHTI JO MOMEHTY TMOYaTKy KaMmOiaJbHOI ak-
tuBHOCTI (r = 0,14). JlocTOBIpHOTO 3B’S3KYy 1HJCKCY
paziagbHOTO MPUPOCTY 3 ONajaMu 3a OKpeMi Mics-
11l BECHSHO-JIITHBOTO TIePioly Ha IbOMY eTarri J0Ci-
JOKEHb HE BHSIBIICHO.

IIpuamy HU3BKOT KOpEIALi MPUPOCTY 3 OmajgamMu
3aCITyTOBYIOTh JICTANBHINIOTO aHai3y i 0OroBOPEHH 3

ypaxyBaHHIM €(hEeKTiB MCISIIii 1 CIemu(iTHOCTI peak-
if JIepeB Ha 3HAYHI BIJIXWICHHS CyMH OTAJiB BiJl ce-
penHix OaraTopiyHUX 3HAUYCHb.

CTOCOBHO BILIMBY TEMIICPATYpH IOBITPs BCTAaHOB-
JICHO, 110 POKH 3 HAfOLBII BUCOKMMH | HU3EKUMH 3Ha-
YEeHHSIMU PafiajbHOTO NPUPOCTY CIado0 BiAPI3HAIOTHCS
3a CepeHbOMICSUYHIMHU Temreparypamu. Lleii BucHo-
BOK y3TOIDKY€ThCs 3 ganmmu Bitvinskas (1987, 1998),
SKUI HE BUSBUB KOPEISITUBHOTO 3B 513Ky MK MPHPOC-
TOM 1 CepelHIMU TeMIIepaTypaMu 3a YepBEHb—CEPIICHb.
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VY TO#l e dYac BCTAaHOBJIEHO HaSBHICTh TICHOTO
3B’SI3Ky MK 1HJIEKCOM IIMPUHH PIYHOTO KiNBIA Ta IM0-
Ka3HUKaMH TiJpOTEpMiYHOrO KoedilieHTa. Y mMOHaA
90% nepeB myba 3BUYAHOTO IMiIBHINEHI MPUPOCTH 3
iHgexcoMm > 80 GOpMYyIOThCS Y 3BOJIOKEHI POKH 3 Xa-
paKTepHUM 30HaJBHUM cepeaHiM Oarartopiunum ['TK
He meHmuM 1,5. 3a mexxamu 3Hauens ['TK (Bix 1,4 mo
1,8) 3HaXOMUTHCS 30HA MPUTHIYSHHS 31 3HWKSHUMU 1H-
JISKCaMH pajiialibHOTo TpupocTty (puc. 6, 7).
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Puc. 6. 3aexHicTh 1HIEKCIB paliaTbHOTO
MPUPOCTY Ay0Oa Bif TiApoTepMidHOTO KoedilieHTa
B YMOBaX CBIXKOTO CyTpyay

3anexHICTh MK 1HAEKCOM NPUPOCTY Iyda B yMO-
BaxX CBIKOTO CyTpyAy i TrigpoTepMiuHuM KoedimieHToM
ANPOKCUMYETBHCS TapadOTIvYHOI0 KPUBOIO 332 3HAYHOTO
MOKa3HUKa CTymeHs 38’ s13Kky (2 = 0,70).

3riJHO OTPUMAaHOI 3aJIeKHOCTI, ONTHMYM 3POCTaH-
Hsl Ay0a y CBDKHX Cyrpylax (MakCHMallbHE 3HAuCHHS
iHeKCcy paniansHoro npupocty I = 125,7) nocsraers-
ca3al'TK =1,65.
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Puc. 7. 3anexHicTh 1HIEKCIB pajlialbHOTO
npupocty ay0a Bif riporepmiuHoro koedirienTta
B YMOBaX BOJIOTOI'O CYTPYLy

3aNeXHICTh 1HIEKCY paiadbHOTO MPHUPOCTY ayda
BiJl T1IpOTEepMIYHOTO KoedilieHTa B yMOBax BOJIOTO-
ro Cyrpyay 3a XapakTepoM armpoKCcUMaIlii mojioHa J0
TTOTIEPETHELOI 32 3HAYHOTO TTOKa3HUKA TICHOTH 3B’SI3KY
(r? = 0,62). Ll dyHKIisA gOCSITa€ MAaKCUMAJIbHOTO 3Ha-
yennd (I = 114,8) 3a 'TK = 1,62.

OTXe, ONTHMAITBHI I POCTY IEPEBOCTAHIB ayda
3Bu4aiiHoro nmokazHuku ['TK fuist CBIXHX 1 BOJIOTHX CY-
TpyaiB BiAPI3HSAIOTHCS HecyTTeBO — Ha 1,9%. [Tpu 1po-

My, 1HAEKC panianLHoro MIPUPOCTY 3HAYHO OLTBIINH Y
CBIXKOMY cyrpyzu (125,7 npotu 114,8 y BoJOTHX yMO-
BAX), IO MIATBEPIUKYE BHCHOBOK IO BHUILY 4yTIIH-
BICTh JiepeB Iy0a 3BMYANHOTO y CBDKOMY CYTpyAl 0
Ilii METEOPOJIOTIYHIX YNHHUKIB.

BucnoBku. HezHaunuii No3uTUBHUI BIUIMB Ha pa-
JiambHAN TPUPICT AepeB Ayda 3BUYAHOTO BHUSBIISIOTH
piuna cyma omazis (r=0,16), cyma omajis 3a Bererartii-
Huit nepiof (r = 0,22) Ta omagu OCiHHIX 1 3MIMOBHX Mi-
CAIIIB TOMEPETHbOTO POKY (r=0,14). Poxu 3 HaltO1IBII
BUCOKHMH 1 HU3bKUMH BEIMYMHAMH PallialbHOTO MPH-
pocTy ciabo BiIPi3HSIOTHCS 3a MOKa3HUKAMH CEepesi-
HBOMICSYHHX TeMIIeparyp MoBiTpa. BcranosneHo Ha-
SIBHICTB TICHOTO 3B’ 13Ky MiJK 1H/IEKCOM IIUPUHHU PiYHO-
'O KUTBIIS 3 MOKa3HUKaMH T1IpOTEPMIYHOTO KoedilieH-
ta. Y moHax 90% nepeB my0ba 3BHUAWHOTO ITiIBHUINCHI
MPUPOCTH 3 iHAEKCOM > 80 POPMYIOTHCS B POKH 31 3Ha-
gennusmu ['TK Big 1,4 mo 1,8.

OnTuManbHI IS pOCTY )IepeBOCTaHlB nmy0a 3BuJaii-
Horo 3HadeHHS ['TK 1ist CBIXHX 1 BOJOTHX cyrpyzuB
CTaHOBIISITh, BiANOBIAHO, 1,65 Ta 1,62. [Ipn upomy iH-
JIEKC paiaibHOTO MPHUPOCTY 3HAYHO OLNBIINI B yMO-
Bax cBixoro cyrpyay (125,7 mporu 114,8 y Bomorux
yMOBax) 10 BKa3ye Ha 6i111)111y Yy TIIMBICTH JIEPEB ay0a
Y CBIXKOMY CYrpy/ii 10 HOIMIICHHS TOTOXHHX YMOB.

BusiBiieni KOpeNALiiHI 3B’S3KH MK paialbHIM
HOPUPOCTOM 1 KIIMAaTHYHUMU MOKAa3HUKAMH B TOAAJb-
IOMY MOXXYTh OyTH BUKOPHCTaHI JUIsl TTOOYIOBH KIli-
MaTUYHUX PEKOHCTPYKLIH Ta MPOrHO3Y HPOAYKTHB-
HOCTI JlyOOBHX JISPEBOCTAHIB.
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BnnaHmne meTeoponornyecknx ¢pakropos
Ha paAvanbHbIil NPUpPOCT AepeBbeB Ay6a
YyepelyaToro B yC/IOBUAX CBEXKMNX
M BNaXHbIX cyrpyaos Monecba YKpauHbl

W. 4. Meantok’, A. 1. Oyunno?

VunThIBasg BAXKHOE IKOHOMHUYECKOE, SKOJIOTHUECKOE
U COLMAJIbHOE 3HAYCHUE JICCOB C ydacTHeM Jyda ue-
pelryaroro, U3y4eHne WX COCTOSHHS, POCTa, Pa3BH-
THS U OWMOJIOTUYECKON YCTOWYMBOCTU B Pa3JIMYHBIX
TIPUPOTHBIX 30HAX TI0J] BO3ICUCTBHEM KIIMMATHICCKUX
(haKkTOPOB SABISAETCSI 0COOCHHO aKTyaIbHBIM.
OOBEKTOM HCCICIOBAHUS CTAM JPEBOCTOM Jy0a
YEepernryaToro CTapIIuX BO3PACTHRIX TPYIII, IPOoU3pac-
taromue B ycnoBusx [lonecesst Ykpaunsl. Lens uccne-
JIOBaHUSI — YCTAHOBJICHUE ONTHUMAIbHBIX MapamMeTPOB
METEOPOIOrHYECKUX  (haKTOPOB, O00ECIEUNBAIOIINX
MaKCUMAIIbHBIN MPUPOCT JEPEBHEB Ay0a 1O AHAMETPY
B YCJIOBUSIX CBEXKUX U BIAXKHBIX cyrpynoB [lonecss.
Jlns1 omieHKH TOOBOTO MpHUPOCTa TyDda depenrdaTo-
r0 OBLJIO 3aJIOKEHO PsiJT BPEMEHHBIX MPOOHBIX TUIOIIA-
Jlei B CBEXKUX U BIAXKHBIX YCIOBUAX C MOCIEAYIOIINUM
BBIZICIICHHEM MOJICNBHBIX AepeBbeB (10-25 Ha kaxmoi
MpoOHOH 1omann). M3mMepeHuss mUprUHBI TOTUIHBIX
KOJICI[ MOJENBHBIX JePEBbHEB MPOBOAWIN C TOMOIIBIO
nHcTpyMmenTa «Corim Maxi» ¢ TounocTsio 10 0,01 M.
Jluis aHanmM3a pesynbTaToB MCIIONB30BaH MHAEKC pa-
muanbHoro mpupocra: [ =i/ i, 100, rae / — noxa-
3aTeNb TOAMYHOTO TPUPOCTA IO AWMAMETPY B JOJSIX
CAMHULBL; [ — WIMPUHA TOMOBOTO CIOSL; Iyepe. — CPEA-
HsiS IIMPUHA TOAOBOTO CJIOS B 9TOM BO3pacTe. AHaIu3
3aBUCHUMOCTEH MEXAY METEOPOIOTHYECKUMH (PaKTO-
paMH W paguaibHBIM TIPHPOCTOM AEPEBBEB Iyda Io-
Ka3ajl, YTO HE3HAYMTCIILHOC IOJIOKHUTCIHHOC BIUSHHE
Ha paJnuajbHBIN MPHPOCT UMEIOT TO0BAs CyMMa 0Cajl-
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koB (r = 0,16), cymma ocankoB 3a Beretanuto (r = 0,22),
OCaZKH OCCHHUX W 3MMHHX MECSIEB MPEAbIIYIIEro
roma (r = 0,14). YcranoBneHo, 4TO TOABl Hamboiee
BBICOKUX W HU3KHX BEIMYMH PagHajbHOrO MPHPOCTa
MaJio OTIHYAIOTCS TI0 CPEAHEMECSIHBIM TeMIIepaTypam
BO31yXa. B TO e Bpems yCTaHOBJIEHO HaJIW4ME TEC-
HOM CBS3M MHJEKCA IUPUHBI TOAUIHOTO KOJIBIIA C MTOKa-
3aTesIMH THAPOTEPMUYECKOTO Kod((HULuneHTa — OTHO-
MeHUsT CyMMBI ocankoB (P) 3a BereranuoHHBIA Tiepu-
O K JIecsATOH YacTH cCyMMBbI Temnepatyp (t) Boime 10°C
(I'TK=P /0,12t > 10°C). Y 6onee 90% nepeBbeB ayda
OOBIKHOBEHHOT'O TTOBBIILIEHHBIE IPHPOCTHI C HUHAECKCOM >
80 dhopmupyroTcs B ros ¢ mokaszatensmu [ TK ot 1,4 no
1,8. BHe aToro uHTEpBana HaXOAUTCS 30Ha TOPMOKEHHS
pocTa JIepeBheB C MOHMKEHHBIMH TTOKA3aTesIMU PaIH-
aJIpHOTO MpHpocTa. Ha ocHOBE MaTeMaTHIecKkoro Moje-
JIMPOBAaHNA 3aBUCUMOCTH MEXIY HHACKCOM paauaib-
HOTO MTPUPOCTA U THIPOTEPMUIECKUM KOIPPHULIUESHTOM
YCTaHOBJIEHO, YTO ONTHMAJbHBIE JJISI POCTa IPEBOCTO-
eB ny0a uepemruaroro nokaszarenu I'TK amst cBexux u
BJIQKHBIX CYTPYAOB COCTABIISIIOT COOTBETCTBEHHO 1,65 1
1,62. Ilpu 3TOM HHAEKC PaHaIbHOTO MPUPOCTA 3HAUH-
TeIbHO OombItie B cBexeM cyrpyae (125,7 mporus 114,8
BO BJI@KHBIX YCJIOBHSIX), YTO YKa3bIBacT Ha OOJIBIIYIO
YyBCTBUTEIBHOCTH JIEPEBBEB [y0a B CBEKEM CYTpy/e K
M3MEHEHUIO MTOTOJHBIX YCIOBHUH.

BrisiBneHHbBIE KOPPENAIOHHBIE CBA3W ITApaMETPOB
PaaMaILHOTO NPUPOCTA C KIMMAaTHISCKUMU MOKa3aTesi-
MU B JQbHEHIIIEM MOTYT OBITh MCIIOIB30BaHbI IS I10-
CTPOCHUS KIMMAaTHYECKUX PEKOHCTPYKIHMH M MPOTHO3a
MIPOAYKTHBHOCTH JyOOBBIX IPEBOCTOEB B Oy/IyIIIEM.

KaroueBsbie cioBa: Quercus robur L.; npeBoc-
TOHU CTaplINX BO3PACTHBIX I'PYIIL;, KOJIUYECTBO OCalI-
KOB; CyMMa TEMIIEpaTyp BO34yXa; TUAPOTCPMHUUECCKHH
KO3 HUIIUEHT; TOAOBOW MPUPOCT IO AWAMETPY; WH-
JIEKC paJraibHOTO PUPOCTA.

Influence of meteorological factors on the
radial increase of English oak trees in the
fresh and moist fairly fertile forest types

conditions of the Ukrainian Polissya

. Ivanyuk’, Y. Fuchylo?

The important economic, ecological and social
functions of the forests with the participation of
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English oak are presented., The study of their growth
conditions, development and biological stability in
different natural zones under the climatic factors
influence is especially relevant.

The research object is the of English oak stand
of older age groups which grows in the Ukrainian
Polissya.

The research purpose is to establish the optimal
parameters of meteorological factors that provide
the maximum growth in diameter of oak trees in the
conditions of fresh and moist fairly fertile forest type
of the Polissya.

To assess the annual increment of English oak, a
number of temporary test plots were laid in the fresh
and wet conditions.

The model trees (10-25 for each trial plots) were
selected. Measurements of the width of the annual rings
of model trees were performed with the tool «Corim
Maxi» with an accuracy of 0.01 mm.

To analyze the results relative indicators used: the
index of radial increase: I =i/1i,,,, ' 100, where [ —
annual growth index in shares of the unit; i — the width
of the annual layer; i, — the average width of the
annual layer at this age. An analysis of the correlation
among the meteorological factors and the radial growth
of oak trees showed that the annual precipitation
(r = 0.16), the amount of precipitation during the
vegetation season (r = 0.22) and the rainfall of the
autumn and winter months of the previous year
(r = 0.14) have a slight positive effect on the radial
increase of oak trees. It has been established that the
years of the highest and lowest values of radial increase
depended little in average monthly air temperatures.
At the same time, it was found that there is a close
correlation between the annual ring width index and
the hydrothermal coefficient (HTK — the ratio of
precipitation quantity over the growing season (P, mm)
to a tenth of the sum of temperatures (t, °C) above
10 °C (HTK = P/ 0.12¢>10 °). In more than 90% of
English oak trees, highest growths with an index > 80
are formed in the years with HTK indices from 1.4 to
1.8. Outside this interval there is a zone of inhibition of
trees growth with the lowered indices of radial increase.

On the basis of mathematical modelling of the
correlation between the radial growth index and the
hydrothermal coefficient, it was found that the HTK
values for fresh and wet fairly fertile forest types
optimal for the growth of ordinary oak stands are 1.65
and 1.62, respectively. At the same time, the radial
growth index is much higher in fresh fairly fertile forest
type (125.7 versus 114.8 in humid conditions), which
indicates a greater sensitivity of oak trees in fresh fairly
fertile forest type to changes in weather conditions.

The revealed correlations between the parameters
of radial growth and climatic indicators can be used in
the future for constructing climatic reconstructions and
forecasting the oak stands productivity in the future.

Key words: Quercus robur L.; stands of older age
groups; rainfall; total air temperature; hydrothermal
coefficient; annual diameter increase; radial growth
index.
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Peakuina pagianbHoro npupocty Quercus robur L. Ha 3miHn KnimaTty
B Monicci Ta Jlicocteny

[.M. KoBanb'

Hocniosceno cmueni ma nepecmueni 0y606i nacadcenns ¢ Ionicci ma Jlicocmeny, Axi pocmyms 8 YM0O8ax CGidHco-
20 cyepyoy ma cixncozo epyoy. Bcmanoeneno kaimamuuni YyuHHUKY, SKI NAUBAIOMb HA pAdiaTbHUll npupicm 0yoa 36u-
yaiinoeo (Quercus robur L.) ¢ Ionicci ma Jlicocmeny i nopigHaHo 1020 peaxkyii Ha 3MiHU KAIMAmy 68 060X npupoOHUX
30nax. Bussneno penepni poxu maxcumanvuoeo (1891, 1902, 1924, 1931, 1957, 1971, 1987) ma minimanvuoeo (1893,
1906, 1918, 1922, 1929, 1936, 1950, 1976, 1992, 2000, 2005) padiarvroeo npupocmy dyba 3euuaiinozo oas llonices, a
maxooic nozumueni (1971, 1978, 1987) ma necamueni (1918, 1922, 1929, 1936, 1950, 1976, 1992, 2000, 2005 penepni
poxu ona Jlicocmeny. Hecamusni penepnui poku xapaxmepusyromuscs deiyumom onaois, nocyxamu 6ecemayitinozo ne-
Ppiody, Xxono0HUMU abO 3aHAOMO MENIUMU 3UMOBUMU MA PAHHbOBECHAHUMU NEPio0amu, d NOZUMUBH] — CHPUATNIUBUM
0nsL pocmy 0epes CniBBIOHOUIEHHAM Mena i 8002,

Jna nepwozo nepiody (1960-1988 pp.) sussneno nozumusHull 6NaU6 3UMOBUX MA PAHHLOBECHAHUX MeMNepamyp Ha
paodianvuuti npupicm 0yoa y Ionicci i Jlicocmeny. ¥V opyeomy nepiooi (1989-2013 pp.) 8i06yecsa npomunesxicuuti cyena-
il — 3HauHe niOGUEHHS 3UMOBUX MA PAHHbOBECHAHUX MEMNEPamyp npu3eeno 00 3MeHueH s padiaibHO20 NPUPOCTTY.
Y opyeomy nepiodi oybosi nacadacenns 6 Ilonicci Oinvuie nomepnanu 6i0 menaux 3um, Hixc Hacaoxcenus 6 Jlicocme-
ny. Hecamusnuii énnug nocyx eecemayitinoco nepiody Ha npupicm nocuiugcs y opy2omy nepiooi 0 060X HAcadlceHb.
Ynpoooeaic opyzozo nepiody onadu cymmego empamunu nO3UMUSHUI 6NAUE HA Npupicm y Hacaddicenuax ax Ilonices,
mak i Jlicocmeny.

Lliomeepoaiceno cinomesy w000 ROCUNEHHA YYMAUBOCTI peakyii padiaibHO20 NPUpocmy 0yoa 36UtAliH020 00 3MiH
knimamy 6 Ionicci ma Jlicocmeny.

Knwuosi cnoea: cmueni ma nepecmueini 0y006i HACAONCEHHA, KIIMAMUYUHI YUHHUKU, PIYHI KilTbYs, NOZUMUBHT MA
He2amueHi penepti poKu; nocyxu, 4ymausicms 0yoa 36UtaiiH020; KOperayiiHull anais, QyHKYyis 8i02yKY.

Beryn. Quercus robur L. € mommpeHuM J1epeBHIM
BHIOM B CBpori, 30kpeMa i B Ykpaini (Ducousso et
al., 2004). Moro nacamkenHs 3aiiMaroTh 26,3% turomnti
JiepkaBHOTO JTicoBoro (Gouay Ykpainu. CydacHe cyT-
T€BE TIOTIPIIEHHS CAHITAPHOTO CTaHy 1 Jierpaalis Ji-
ciB YKpaiHM BHACIIOK iX MacOBOTO BCUXAaHHS B yMO-
Bax NI00AIBLHOTO MOTEIUTIHHS KJTIMaTy 3yMOBITIOE aKTY-
AJIBHICTh JIOCII/PKEHb PeaKIlil y0a 3BUMailHOTO SIK JIi-
COTBIPHOI ITOPOAN HA 3MiHH KJIIMATY.

Maiixke B ycix 4acTHHaX €BpOIU KJIIMaTH4HI cle-
Hapii MiKypsioBoi rpynu 3 NHTaHb 3MiHM KiliMa-
1y (IPCC) mepembauaroTe MiIBUIICHHS PIBHSA OITa-
JIiB B3UMKY Ta 3HIDKCHHS PiBHsI OIAaJiB BIITKY, a Ta-
KoK miaBuIIeHHS Temneparypu mnositpst (Fischer et
al., 2011). Cepenns Temrieparypa B YKpaiHi 3a OCTaH-
Hi fgecsaTh pokiB migsummiacs Ha 0,3-0,6°C (3a ocraH-
Hi 100 pokiB — Ha 0,7°C), 1110 MO’KE TIPU3BECTH JI0 BTpa-
TH CTiKOCTI HU3KH nepeBHux BuAIB (Didukh, 2009).
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Knimatndnai yMOBH € BU3Ha4aJbHUM UYHWHHUKOM
pocty nepes (Fritts, 1976). Crparerii aganranii, cupsi-
MOBaHI Ha IOM’SIKIIEHHS HACJIIIKIB IJI00aJIbHOIO IO-
TETUTIHHS JUIS JTICOBUX €KOCHCTEM, TaKUX SK TOCH-
neHHs crpecoBoi nocyxu (Orlowsky & Seneviratne,
2012), € mpeamerom roctpoi auckycii (Kétzel &
Hoppner, 2011).

s 30epeskeHHsT HacapKeHb 3a ydacTio Quercus
robur noTpiOHI 3HAHHS HE TIJABKH MPO iXHIH CydacHHUH
CTaH, aje ¥ mpo 3MiHU 3a ORI TPUBAIUH Tepion. 3
OISy Ha Iie Jenani OibIIoro 3HaYeHHsS HaOyBalOTh
JICHIPOXPOHOJIOTIYHI JTOCII/PKEHHS y0a 3BUYaHOTO
(Melekhov, 1979; Williams, 1992; Speer, 2010; Cedro,
2007; Roibu et al., 2020; Cook, 1990).

Peakuist pagianpHOro mpupocty nyba B YkpaiHi
Ha 3MIHM YMOB JIOBKUIISI HEJIOCTaTHHO BUBUCHA, TOMY
JEHIPOXPOHOJIOTIUHI AOCHIHKEHHS MAlOTh BUCOKY aK-
TYaJbHICTh, OCKUIBKH JIAOTh 3MOTY ITOKPAIUTH PO3Y-
MIHHS peakiii 1y0a 3BU9aifHOTO Ha 3MIiHM KIIiMary.

Onuc 00’€eKTy Ta METOAMKH JOCJHiIKEHb.
06’ exmamu 0ocniodcerHs € CTATTL Ta TIEPECTUTI JTy-
6oBi Hacapkerns B [lomicei Ta Jlicocreny, siki pocTyTh
B YMOBaX CBI)KOTO CYTpy/y Ta CBIXKOTO Tpy/Ay Ha Mi/I30-
JIUCTUX 1 TEeMHO-CIpUX rpyHTax (puc. 1, Tabdm. 1). [lpeo-
Mmemom 0ociodcerHs: € TMHAMIKA BETTUIHH pagiaibHO-
rO MPUPOCTY 1yda 3BUYAHOTO y 3B’S3KY 3 KIIiMaTH4-
HUMHU 3MiHaMU. Mema 00caiodicenHss — BUSBUTHU KJliMa-
TUYHI YMHHUKH, SKi BIUIMBAIOTh HAa PaialbHUN TIPH-
pict ny0a 3Buuaitnoro B Ilosmicci Ta Jlicocremny i mopiB-

HATH HOTO PEaKIlifo Ha 3MiHU KJIIMaTy B 000X MTPUPOJI-
HUX 30HaX.

OCHOBHOIO TiNOTE3010 JOCIIKEHHS € 301bIICHHS
YyTIMBOCTI PaliaIbHOTO MPUPOCTy ayda 3BUYAWHOTO
B yMoOBax KiimMarnyaux 3MiH y [lomici ta JlicocTery.

)
o Y T
e 2 npaflesotpar

Vet ol

Puc. 1. Po3ramyBanHs Micis BizOopy 3pa3kiB
y Iomicci (1) Ta Jlicoctemy (2)

VY Tlomicci 06’€KTH AOCTIIKEHb 3HAXOIMINCH HA
tepuropii nicoBoro (onmy [luumosenpkoro na-sa JI1
«Hosorpan-Bomunceke I (kB. 2, Bun. 5), y Jlicocte-
my — y JicoBomy ¢oumi [liBgerroro 1-Ba XapKiBChKOi
JiCOBOT HAYKOBO-AOCHITHOT cTaHIlii (kB. 116, Bum. 9).

Tabnuys 1
XapakTepucTHKA J0CTIKYBAHIX TYOOBUX HACATIKEHb
E —
— = O
s £ 5 - R £
X = £ g 4 & = =
g g E( g E =S § g = = - qé 53
¥ ¥ g 2 = 3 » 7 £ 5 = £ &
=8 © 2 @ E O g = @ = o == &4 &
: 50°35'00" . 1.
Tlomices 27937'13" ex. 1. 218 104,+C,, Oc, I's C, 155 0,5 44 28 2 260
Tlicoeren SOR0S31 miuL0p 10/13 D, 100 06 40 25 2 270

36°17'40"cx. 1.

VYV perioni [lomces xmmar MOMipHO-KOHTHHEH-
TanpHui. JIiTo — Temue Tta Bojore, 3uMa — M'ska. Ce-
penHsi piuHa Temreparypa 3MIHIOETbCS Big +6,5 10
+7,5°C. Cepenns Temreparypa CidHs Bapiroe Bifg -4.5
1o -8°C. Temneparypa aunHa cTaHOBUTB +18—-+19°C,
CepeJiHs TeMIIepaTypa JIUIHS KOJIMBA€EThCs Bl +17 1o
+19,5°C. PiuHa KiTbKiCTh aTMOC(HEPHHUX OIaIiB CTaHO-
BUTB 550-650 MM, a HaiOIbIIA 1X KUIBKICTH BUIIAJA€ B
YEPBHI Ta JIMIIHI.

V Jlicocremny KIiMaT MTOMipHO-KOHTHHEHTAJILHUH.
CepenHst Temrieparypa JIMIHS CTaHOBUTH Bif +18° 10
+22°C. CepenHsi TemIiepaTypa CidHsi 3MIHIOETBCS Bif
-5 no -8°C. OmnaxmiB BUMAJaE B CEPEIHROMY OTU3BKO
550-700 mm (Geographical encyclopedia of Ukraine,
1990).

VY mporieci T0CTiHKeHb BUKOPUCTAHO naHi JKuTo-
Mupcrkoi (50°15'53" nn. m., 28°40'36" cx. 1.) Ta Xap-
KIiBCBKOT (49°55'28" nH. 1., 36°17'24" cx. 1.) MeTeo-
CTaHIII{, SKI pO3TalIoOBaHi HAWOIIKIE 10 PAOHIB T0-
CJTiI)KCHB.

B3aeMo03B’s13kH MiX pajialIbHUM [PUPOCTOM J1y0a
Ta KIIMaTHYHAMHA YHHHHKAMHU PO3TILIHYTO 3a 1960-
1988 ta 1989-2013 pp. am1st nopiBHSIHHS peakiii pagia-
JBHOTO IPUPOCTY J0 Bapialiid KiiMary 3a Ii nepiogu y
ITomicci i JlicocTemy.

VY TIlomicci cepeaHbopiuHi TeMmneparypu Oyiau Bu-
HIMMU y TIEPIIOMY TIepiofi, MOPIBHIHO 3 JIPyTUM, Ha
19% (8,1 Ta 6,8°C), y 6epeseni—Bepeceni — Ha 10%
(13,6 Ta 12,4°C), B3umky — Ha 41% (-2,8 ta -4,7°C),
a Oepe3HeBi TeMIiepaTypu Oyiiv BUIIMMHU Maike BYCT-
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Bepo (1,8 Ta -0,5°C). Onanis y apyromy mepiofi BH-
najo Ha 5,8% Ounplie MOPIBHSHO 3 MEPLIUM IEpio-
noM (642 ta 607 mm), y 6epe3Hi—BepecHi — Ha 6% (491
Ta 463 MM), OIHaK Y KBITHI—4epBHI OMaJliB BUMAJIO HA
11% wmenme (192 ta 173 mm). B3umky omnafiB Bumamo
Ha 8% Ounpmie (108 Ta 99 Mm).

Y Jlicocreny cepeaHbopiuHi TeMnepaTypn Oy
BUIIMMH y Apyromy nepioni Ha 17% (8,7 Ta 5°C)
y 6epe3H1—BepeCH1 —Ha 7% (17,7 ta 16,8°C), y KBiT-
Hi—4epBHi — Ha 4%, B3uMKy — Ha 34% (-3,5 Ta -5,2°C).
Hajiisniie Temeparypu miABUILYBaIICS y APYTOMY
nepiofi y 0epes3Hi — Oibllle HiX B TPH pasH i L mij-
BHINEHHS cTaHOBIWIO y 1960-1988 pp. -0,7°C, y 1989-
2013 pp. —+1,8 °C. OnazxiB y npyromy nepiozi Bunano
Olble, HIK y TIepIIoMy 3a pik Ha 6% (574 Ta 542 mMm),
3a Oepe3enb—ceprieHb — Ha 10%, 3a KBITCHb—UEPBEHD —
Ha 17% (159 ta 135 MM), ogHaK BIPOIOBXK 3WMH Ha
10% wmenme (121 Ta 135 mm). Takox cmocrepesxke-
HO 3MEHIICHHSI OTa/IiB YIPOJIOBXK JIUITHI—CEPITHS — Ha
12% (107 Ta 123 Mm).

OTrxe, i 000X TPUPOIHUX 30H BiZOYIIOCS ITiJ[BU-
IICHHSA TeMIIepaTypH y APYToMy Mepiofii, MOPIBHSIHO 3
nepuum, Ha 17-19%. HallmsuammmMu TeMnaMu 1mi1Bu-
LIMJIMCS 3UMOBI Temreparypu (Ha 34- 41%) Ta paHHO-
BECHSAHI (6ep63HeB1 TeMnepaTypH) — Malike BUETBEPO
B Ilomicci Ta maibke Brpuui — B Jlicoctemy. Tenaen-
uii omaziB moAiOHI AJst 000X MPUPOAHUX 30H — BiOY-
JIOCSI TMiIBUINCHHS PigHOI KUTBKOCTI OMadiB, aje BIPO-
JIOBX BETeTalliiHOTO MepioAy 1X BHITaI0 MEHIIE y KBiT-
Hi—uepBHi s [lonickkoi 30uu — Ha 11%, a s Jlico-
CTEIOBOT — YIIPOJIOBXK JIMITHS—CEPITHS Ta 3UMOBOTO Tie-
piony — Ha 10% meHIe.

VY mpomeci IOCHiIKeHb BHKOPUCTAHO CTaHAapT-
Hi penapoxponosoriuni metonu (Cook et al., 1990).
VY 2014-2016 pp. y 1yOOBHX HacaHKEHHIX Homcc;[ Ta
Jlicoctemny Oyio BiniOpano kepuu OypaBom [Ipeciiepa
31 cToBOYpiB nepeB Ha BUCOTI 1,3 M 1o 15 3paskiB mis
KOXHOI npupoaHoi 30HU. [licyis nmoBiTpstHOrO BUCYIIY-
BaHHS MMOBEPXHS KEpHIB Oyia MiATOTOBJIEHA 3a JIOMO-
MOTOI0 TOCTPOTO Jie3a, @ KOHTPACT Mi’K MEKaMH PIdHIX

KiJIeI[h MOKpalntyBain 3a gomnomororo kpeinu. [lapu
PIYHOI JIePEBHHNM BUMIPIOBAIN LH(PPOBUM HPHIATOM
Ut BuMiptoBaHHs mapiB aepesuan HENSON 3 Tou-
mictio 1o 0,01 mm. IIpoBeneHo mepexpecHe maTyBaH-
Hs (Bi3yaJIbHE 3iCTaBlIeHHS BCixX rpadikiB iHIUBITyaTb-
HUX XPOHOJIOTIH), 11100 BCTAHOBUTH TOYHY jaaty (op-
MYBaHHA JUId KOXXHOTO mapy piuHoi aepeBuHu (Cook
et al., 1990). Pesynbraru nepexpecHOro JaTyBaHHS I1e-
peBipeno 3a nporpamoro COFECHA, mpu 1ipomy wi-
HIMaJIBHAN TIOPIT CHHXPOHHOCTI BCTAHOBIIIOBAJIM Ha
piBHi 90%. Kpim TOro, B3a€M03B 530K MK KIIiMarom
Ta IUPUHOK PIYHOTO KUIBIS JOCIIPKYBaJIU 3a JIOIO-
Mororo aHamizy ¢yukmii Biaryky (Cook & Kairiukstis,
1990). ®ysKmil BiATyKy OOYHCIHIN 32 TPOTPAMOI0
RESPO 3 nporpamuoro nakery DPL (Holmes, 1994)
MeTtoauka OXOIUTHOE 6aFaT0(baKTOpHI/II/I perpecmmm
aHasi3, B SIKOMY CepelHs MicSYHa TeMIlepaTypa IOBIT-
ps Ta MicsYHa CyMma OMajiB € He3aJe)KHUMH 3MiHHU-
Mmu. [Iporpama RESPO o6umcmtoe koedirienTn miHin-
Hoi kopessiii (k) Ta MHOKHHHOI perpecii (7). AHa-
73 QyHKUii BiATYKY 3aCTOCOBYBAJIM AJISI BiJICTEKECHHS
BIUTMBY KJIIMaTHYHUX YWHHUKIB Ha pajiajJbHUA TpH-
picT 3a 15-micsunuit nepiof (BiJ JUMHS MOTEPEIHBO-
TO POKY JI0 BEPECHS IIOTOYHOTO POKY) AJIS IBOX IEpio-
1B — 1960-1988 ta 1989-2013 poxkwu.

Pesynbratn Ta oOroBopennsi. PesynbraTu cra-
TUCTUYHOTO aHaNi3y PIYHMX Kineus Quercus robur
y omicci ta Jlicocremy cBiguaTh mpo NPHUAATHICTH
JIEPEeBHO-KUIBLIEBUX XPOHOJIOTIH 1715 TOJAJIBIIOTO aHa-
T3y 3BKAIOUH Ha Te, IO I cepii MaroTh MiXKCepiiHUI
koedimient xopemsmii 0,36 mus [Momices ta 0,65 mns
Jlicocreny 3a xputnynoro 3HadeHHs (,32. CepenHs
YyTIUBICTh € CEPEAHBOIO 1A 000X HAcCaKEHb, TOMY
0 3HAYEHHS IOTO KoedimieHTa TepeBuIIye 0,2 Ta
mentre 0,3. UymmBimmmu 10 Baplaum YMOB JIOBKiJI-
7151 € HacapKkeHHst B JlicocTery, 0 CBiTYUTh PO MEHII
CIIPUATINBI YMOBH JJISl POCTY JIepeB. ABTOKOPEIISIIIS €
BUCOKOIO U1l 000X HacaKeHb, 10 CBIAYUTH IIPO 3Ha-
YHUH BIUTUB YMOB HONEPEIHBOTO POKY Ha PUPICT MO-
TOYHOTO POKY (TabdI. 2).

Tabnuys 2

CraTHCTHYHA XapaKTePHCTHKA AepeBHO-KiIbIeBUX XPOHOJIOTiH xy6a 3Bu4aiiHoro B Ilomicci
Ta Jlicocteny, o0uuciaenunx 3a nporpamoro COFECHA

KinbkicTs . ABTOKOpETSAIIiS
IIpuponna . Hacosuii 2 Cepenns BenuunHa  CrangapTHe Cepenns
piuHuX . R . . . . TIEPIIOTO
30Ha . iHTEpBaN PIYHOTO Kifbls (MM) BIAXMJICHHS  UyTIHBICTH
KiJenp MOPSIIIKY
IMomiccs 1164 1870-2013 0,360 1,45 0,600 0,212 0,716
Jlicocten 971 1914-2016 0,665 2,39 1,241 0,293 0,624

Ipumimka: R*— mixcepiiiHnii kKoeilieHT Kopemsiii

BusiBneno penepHi poku, TOOTO POKH MakcHMallb-
HOTO Ta MIiHIMaJbHOTO TMPHPOCTIB OyOa 3BHUYANHOTO
st [Tomices Ta Jlicocreny (puc. 2, Tabm. 3).

Jlokaneni xpononorii Ilomiccs Ta Jlicocreny €
OCHOBOIO JIJIsl aHaJi3y penepHux pokis. s py0a 3BU-
gaifHOTO OyJI0 BU3HAYEHO BiCIM PENIEPHHUX POKIB 3 OII-

HAKOBOIO TEHJICHIII€I0 3pOCTaHH (OAMH PiK 3 TO3UTUB-
HUMU Ta CIM 3 HEraTUBHUMHU TSHJACHIISMU) JUIs 000X
Hacamkenb. s [Tomices Bussiero 11 pernepHuX po-
KiB MaKCHMAaJIbHOTO IPUPOCTY Ta 14 pokiB MiHIMaIIb-
HOTO; IS HlCOCTeHy, BIAMNOBIAHO, BHUSIBICHO 8 Ta 22
POKIB 3a IOCITIKYBaHi TIepioJIH.
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Puc. 2. luramika pamiamsHOTO MPHPOCTY MyOa 3BuyaitHoro B [lomicci Ta Jlicoctemy

Tabnuys 3
PenepHi poku y 1epeBHO-KiIbleBUX XpoHoJOTiAX Quercur robur L. y Iloaicci Ta JlicocTemy

Pik IT. JL Pik IT. JL Pik IT. JL. Pik IT. JL Pik IT. JL.

1890 1917 1944 + 1971 A 4+ 1998

1891 + 1918 = — 1945 1972 1999

1892 1919 1946 1973 2000 - -
1893 1920 1947 1974 2001

1894 1921 1948 1975 2002

1895 - 1922 = = 1949 1976 = = 2003

1896 1923 1950 = = 1977 2004

1897 1924 + 1951 1978 + 2005 = =
1898 1925 1952 1979 - 2006 +
1899 1926 1953 1980 2007 +

1900 1927 1954 - 1981 + 2008

1901 1928 1955 1982 + 2009

1902 + 1929 - 1956 1983 2010

1903 1930 - 1957 + - 1984 - 2011

1904 1931 + 1958 1985 + 2012

1905 1932 1959 1986 2013 -
1906 - 1933 1960 - 1987 4 4 2014

1907 1934 1961 1988 - 2015 +
1908 1935 - 1962 1989 2016

1909 1936 - 1963 1990

1910 1937 1964 1991

1911 1938 - 1965 1992 = =

1912 1939 1966 + 1993 = =

1913 1940 1967 + 1994

1914 1941 1968 1995 -

1915 1942 1969 - 1996 -

1916 1943 - 1970 1997 +

Ipumimra: T1 — Tomnices, JI — JlicocTemn; penepHi poku (+ MO3UTHBHI penepHi pOKU, — HEraTHBHI PErepHi POKH); 3arajibHi perepHi pOKU MiHi-
MasbHOro npupocty st [omices ta JlicocTeny MapKkoBaHi CipuM KOJIbOPOM, PEIepHi POKH MaKCHMAaJIbHOTO TIPUPOCTY — TEMHO-CipHM KOJILOPOM.
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[To3uTHBHI pemepHi POKHM TMMOB’S3aHI 3 BHCOKOIO
CYMOIO OMajiB 3a PiK, a TakoX YHPOJOBXK OCIHHBO-
3WMOBOTO TIepiofy i, HacamIiepen, y TpaBHI—JIHITHI,
KOJIH iXHsl KUIBKICTP NICPCBHIILY€ CCPCIHE 3HAYCHHSL.

Jist HeraTHBHUX PETICPHHX POKiB XapaKTepHi HA3b-
Ka KUIBKICTh PIYHUX OMAJiB, SIKi € HIKYUMH, HIXK Oa-
raTopiyuHi, a TAKOXK IOCYXH BIITKY, XOJOAHI 60 HaJ-
TO TeIUTi 3uMU. BoiHOUAC MO3UTHBHMIA TPEH]T BitoOpa-
JKae TOCTaTHIHM 3amac BOJIU B MICIIX 3pOCTaHHS JIEPEB,
0co0IMBO BIITKY. 30KpeMa, 1976 p. HaBeIeHO SIK IpH-
KJIa]] HETaTUBHOTO pemnepHoro poky. Y Ilomicci cyma
OIaziB 32 KBITCHb—YCPBEHb LLOTO POKY OyJ1a HIKYOI0
Ha 29%, HOplBH}IHO 3i Cepe,Z[HlMI/I 3HaueHHAMH (123 MM
BUIIAJIO Y KBlTHl—'lepBHl y 1976 p., cepenne Oararopiu-
He 3HAUCHHS 3a 1ei mepion cranoBuio 174 mm). Tem-
neparypy BIPOAOBK IBOTO MEPioNy MEPEeBUIININ Ce-
penHi 3HaueHHs Maibke Ha 12% (s 1976 p. BoHm cTa-
HoBmin 15,1°C, a 6araropiuni 3naueHus — 13,3°C). o
toro X y Ilomicci Oynma Ham3BUYAHO XOJIOMHA 3UMa Y
1976 p., konu cepenHi 3MMOBI TeMIIEpaTypy CTAaHOBH-
1 -5,9°C (3a Hopmu -3,8 °C), ToOTO TemMIepaTypu Oyim
HIKYUMU Oinbiie Hix y 1,5 pasza. o Toro  mocym-
nuBUM OyB moriepenHiit 1975 p., skuit ocnabuB Haca-
mokeHHs. OnaziB Bumano Ha 15% MeHmIe Bijg HOpMU
(BimgmoBignai mani — 518, 2 MM Ta 607,4 mm). Temrre-
parypa Oynia BUILOIO BiJ HOpMH LIbOrO poky Ha 16%
(cepemupopiuna Temmeparypa 3a 1975 p. craHoBuia
+8,5°C, a nopma — +7,3 °C).

ToOT0, HE3BAXKAIOUH HA Te, 1110 3arajioM TeMITepaTy-
pu 3a pik Oynu BumumMHu y 1975 p. mopisusiHO 3 1976 p.,
a omaiB Bumaio menme gk y [lomicci, Tak i B Jlicocte-
1y, MiHIMaJbHI IPUPOCTH criocTepiranucs y 1976 p.,

TOMY IIIO BECHSHHWI Ta PAHHBOJITHIN Mepioan BHUSIBH-
JIUCSI TIOCYNUTMBUMH B TIEPi0JI aKTUBHOTO (DOPMYyBaHHS
pigHUX KiJelhb. []o TOro )k Haa3BUUaiHO HU3bKI TEMITC-
parypy B3UMKY HETaTUBHO BIUIMHYJIHM HA MPUPICT.

YIponoBk TO3UTHBHUX pENEpHUX POKIB CIIOCTE-
piranocsi CIpUSITIMBE CITIBBIJIHOIICHHS TeIla Ta BO-
Jord. 3a3BU4ail KiNBKICTh OMaaiB MPOTATOM TaKOTO
poky Oyna Bumoro Bix Hopmu. Hanpuxiaz, y Ilomic-
ci, y 2007 p. Bumamno 3a pik 764 MM, BogHOYAC HOpP-
Ma cra”HoBuiia 607 MM, 1m0 Maibke Ha 26% BHILE Bif
HopMmu. Jliis JlicocTeny MO3UTUBHUM PETICPHUM POKOM
OyB 2014-ii, mpoTATOM KBITHS—CEPIHS SKOTO BHUIIAJIO
318,46 MM omaxiB 3a HOpMmE 260,70 MM, 0 Ha 22%
BUIIIE BiJl HOPMH.

3aranmpHi penepHi POKH MIHIMAJIBHOTO IMPHUPOCTY
UL HacaJLKeHb 000X MPHUPOAHUX 30H BiA3ZHAYECHO Yy
1918, 1922, 1950, 1976 Ta 2005 pp., a MAKCEIMAJIEHOTO
npupocty — 1971 ta 1987 pokax.

[TomiOHI pe3yapTaTH OTPUMAHO ITiJT Yac IO CITiIHKEH-
Hsl TyOOBUX Haca/pkeHb B yMoBax llentpanbroro Ilo-
Jicest, e TIPUPICT OOMEXKYBalId HU3BKI Ta BUCOKI TEM-
MepaTypy BIPOJIOBK 3UMH Ta PAaHHBOI BECHH, a TAKOK
mocyxu BereramiitHoro mepiony (Andrushchenko &,
Koval, 2014).

V Ilomicci y mepmmit iepiox (1960-1988 pp.) pami-
aNbHUI mpUpicT ny0a 3BMYAHOTO 0OMEKyBajll TEM-
TepaTypu TPaBHA Ta YepBHS. TaKkoXK HETraTUBHO BIUIH-
BaJIM TEMIIEPATYPH BEPECHS, IIPOTATOM SIKOTO 3aKiHYY-
€ThCS TIporiec GOPMYBaHHS PIUHUX Kielb. YIPOIOBK
npyroro nepioxy (1989-2013 pp.) cepriHeBi, BepecHe-
Bi Ta TPyIHEBI TEMITEpaTypH MOTIEPETHLOTO POKY TTO3HU-
TUBHO BIUTMHYJH Ha MIPUPICT OTOYHOTO POKY (puc. 3).

YHKUis BIAryKy

a) Temmeparypa. 1960-1988 pp.

05T
2= 0,84

O KoediuienT kopensuii —— OyHKUIA BIAryky

027 r:=0,92

[ KoediuieHT kopenauii — DyHKuiA BiAryky

¢) Omagu. 1960-1988 pp.

d) Omamu. 1989-2013 pp.

Puc. 3. Kopensiuilinuii anaii3 Ta aHaii3 QyHKIii BIATYKY Ul CepeHbOMICSYHUX TEMIIEpaTyp Ta iHIEKCHOI AepeBHO-
kinbreBoi xporosnorii RESIDUAL aist mapiB piunoi nepeBunu ny6a 38uuaiinoro B [Tomicci. 3HauyIi Kopessii Ha piBHI
0,05 mo3HaYeHO CipUMH CTOBIUMKAMH, a 3HAUYYILI 3B SI3KH MK TeMIepaTypaMy Ta paaialIbHIM HPHPOCTOM — YOPHUMH
kosamu (p < 0.05). Micsini monepeHbp0ro poKy MO3HAYEHO 31POUKaAMH.
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V mepmiomMy Tiepiofii Omaau MO3WUTHBHO BILTHBATHN
Ha paJiallbHUI MIPHUPICT Y JUIHI Ta YIPOJOBK Maiike
BCI€1 3MMU Ta PaHHBOT BECHU. Y JIPYroMy Mepiojii orma-
1 0OMEXYBaJIH TPHUPICT AK Y JKOBTHI MOMEPETHHOTO
POKY, KOJIM IepeBa BXOJWIN y CTaH 3MIMOBOTO CIIOKOIO
Ta BiOyBasocs BOJIOrOHarpOMaXKeHHs B TPYHTI, TaK 1
YIPOJIOBK 3UMH Ta PAHHBOIT BECHH (IHB. pHC. 3).

VY JlicocTery MO3WTUBHUI BILTUB TEMITEPATyp Bere-
TaliHOTO Mepioy MONEepPeTHHOr0 POKY, XapaKTepHUI
JUTS TIEPIIOTO TEepiofy, 3HUK y Nipyromy mepioni. [1o-

TEIUTIHHA y JIIOTOMY Ta O0epe3Hi HeraTMBHO BILUTMHYJIO
Ha (hOpMYyBaHHS PIYHUX Kijenb. YepBHEBI TeMIiepary-
pH 0OMEKyBaJIM PUPICT AK y TEPIIOMY, TaK 1y Ipyro-
My Tiepiogax. Y Apyromy mepiofii MOTETUTiHHS Y KBiT-
Hi MO3UTHBHO BIUIMHYJIO Ha MpPHUpICT. Y mepiioMy me-
pioAi BUSIBIIEHO 3arajioM MO3WTHBHUHN BIJIMB OTMAdiB Ha
HPUPICT TPOTATOM BETeTAIIHHOTO neplony, 3a BUHST-
KOM YepBHSL. Y ApYromy mepiozi B Leil 4ac Temmepary-
pH 0OMEXKyBajIH MPHUPICT 1 JIHLIE B CEPIIHI-BEPECHI Bijl-
MIYEHO MMO3UTHUBHI Kopesii (puc. 4).

3 KoedpiuieHT kopensauii = ®yHKLifA Biaryky

1 KoediuieHT kopensauii —— ®yHKUiA Biaryky

a) Temneparypa. 1960-1988 pp.

b) Temneparypa. 1989-2013 pp.

~ e“’\o@‘" il
{ %Q 0‘ < eQ q&\

[ KoedpidieHT kopensauii —— ®yHKUiA BiAryky

0,4
0,3 4

3 KoedpiuieHT kopensuii —— ®yHKLis BiAryky

¢) Onamu. 1960-1988 pp.

d) Onaz. 1989-2013 pp.

Puc. 4. Kopensmiitauii anani3 Ta aHami3 QyHKIII BiITYKy U CepeIHFOMICIIHAX TEMIIEpaTyp Ta iHAEKCHOI JepeBHO-
kimprieBoi xpoHoiorii RESIDUAL st mrapiB pignoi nepeBuHH qyOa 3BuyaifHoro B JlicocTemy. 3Hauymi Kopensiii Ha piBHI
0,05 mo3Ha4YeHo CipuMHU CTOBITYMKAMHU, & 3HAYYIIII 3B’ I3KH MK TEMIIEpAaTypaMH Ta pajiallbHUM IPUPOCTOM — YOPHUMH
kostamu (p < 0.05). Micsiiii monepegHboro poKy Mmo3HaueHo 3ipouKaMu

OTxe, 1715 000X IPUPOTHUX 30H Y MEPIIOMY Iepio-
Il BIJI3HAYCHO iICTOTHUI MO3UTHBHMI BILUIUB TeMIIepa-
TYp B3UMKY Ta PaHHBbOIO BECHOIO (3 TpyIHS molepe-
JTHBOTO POKY TI0 Oepe3eHb MoToYHoro poky B [lomicci
Ta 3 CciuHsA 10 KBiTeHb y JlicocTeny). OmHAK Y ApyTOMY
TIEPioJli CUTYAIlisl 3SMiHFOETHCS Ha TTPOTHIICKHY — YIIPO-
JIOBXK XOJIOMHOTO Tepiofy TeMIeparypd OOMEKYIOTh
npupict. Biporigno, BinOyBaerbesi, mo-mepuie, Hopy-
IICHHS 3MMOBOTO CIIOKOIO JIEPEB BHACIIJOK ITiJ[BUIIIC-
HUX TeMIleparyp Ta, Mo-Apyre, BHACHIJOK MOPYIIEH-
HS CTIHKOTO CHITOBOTO TTOKPHUBY 3MEHITY€ETHCS BOJIOTO-
3armac y TPYHTI HaBeCHi, II0 TaKOX HETaTMBHO BILIH-
Ba€ Ha paJiallbHUH MPUpPICT 1y0a. 3HATYIIHNA TTO3UTHB-
HUH BIUIMB TeMIepaTyp BUsBIEHO Jwuiie juist JlicocTe-
My JUIS CEPIHS—BEPECHS, 0 MOXKE CBITYUTH TPO Mi3-
HIlIE 3aKIHYCHHS CE30HHOTO MPOLECY KCHIIOTCHE3Y.
V nepmomy niepioni B Jlicoctemny, Ha BimMiny Bix Ilo-
Jiccsl, BUSBIICHO 3HAYYIIMH MO3UTHBHUN BIUIUB TEM-

nepaTyp JAEKIIbKOX MICSIB BereTamiiHOro Imepiomy
(TUTIIeHb—BEPECEHb) MONEPEAHBOr0 POKY Ha pajdialib-
HUi pupicT ay6a. Y [loxicci  BUSABIEHO HETATUBHHI
BIUIMB JINTHEBHUX TEMIIEPATYpP MOIMEPEAHLOTO POKY Ha
(hopmyBaHHS pivHHX Kiners. Y JlicocTemy HeraTHBHO
BIUITMHYJIW Ha TPUPICT KOBTHEBI TeMIeparypu, TOOTO
X MiABMIICHHS y Lel Mepiox MOINIO HETraTUBHO BILIM-
HYTH Ha BOJIOTOHArpOMaiPKEHHS y TPYHTI 1 K Haci-
JOK — 3MEHIICHHS MPUPOCTY B HACTYMHOMY poui. be-
PE3HEBI TeMIeparypH, sIKi € BaKJIMBUMH JUIsl T1OYaT-
Ky NpOLECY KCHIOICHE3Y, MOHTHBHO Ta JIOCTOBIPHO
BILTMBAIM HA pafiaibHuil mpupict ayba y Jlicocremy.
HeratuBHuii BIuMB TeMmeparyp KBlTHH—BepeCHH BU-
SIBIICHO U1 000X HAca/KEeHb, ajie 3HaYyIll HeraTuBHi
BILUTMBH po3paxoBano ajist [lomicest B kBiTHI-TpaBHi (iH-
TEHCHBHUI TIPUPICT) Ta BEpeCHi (3aBEpILCHHS Berera-
IIKHOTO ce30Hy) Ta mis JlicocTenmy B KBIiTHI Ta 4epBHI
(muB. puc. 3, 4).
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Y npyromy nepioxi B [lomicci BUSBIEHO 3HATYIITHI
TNO3MTHBHHII BIUIMB TEMIICPATYp CEPIIHS, BEPECHs Ta
TPY/HSI TIOIEPEHBOTO POKY Ha IIPUPICT, HA BIIMIHY Bijl
Jlicocteny. HeraruBHuii BIJIMB TemmepaTyp JIOTOTO i
Oepe3Hs Ha MPUPICT CIOCTEPIraBcs B 000X HACAKEH-
Hsx. [opiBHAHO 3 TepIIUM MepioAoM, IIi 3B’SI3KH TI0-
cuivncst, a st Jlicocreny y nepuiomy mepiosi HaBiTh
CHOCTepiraBcs MO3UTHBHUI BIUIMB OEPE3HEBUX TEMIIE-
paryp Ha npupict. Y Ilomicci TpaBHEBI TeMIepaTypu
MO3UTUBHO BIUIMBAJIM Ha mpupict, a B Jlicocreny Ha-
Briaku — HeratuBHO. J1yist [lomiccst O3UTUBHUE BILTUB
TEMIIepaTyp Ha MPUPICT € XapaKTepHUM JIJIsI BEPECHS:
MiABHIICHHS TEMIIEPATYP Y IIbOMY MICSIIl MOIJIO MPo-
JIOBKHUTH TPOIEC KCHIOTEHE3y, ToOTo mporec popmy-
BaHHS PiYHMX Kinenpb. Jlns 060X HacajuKeHb 3arallb-
HUM € Te, 110 y APYroMy mepioni, l'IOplBHSIHO 3 mep-
IIMM, 3HAYHO MOCHJIMBCSI HETATUBHUI BILUIMB TEMIIepa-
Typ Ha MPHUPICT HAMIPHUKIHII 3UMH — Ha [TOYATKY BECHH.

[lix yac mMOpiBHSHHS BIUIMBY OINAJiB Ha pajialib-
Hul npupict ayda y [omicci ta Jlicocteny y mepiro-
My Tepiojii BHSABJICHO, IO JUIsi 000X HacaJKeHb Xa-
PaKTepHUH MO3UTHBHUM BIUIMB ONAJiB HA MPHUPICT y
3MMOBO-BeCHsIHUH nepioz. Omnak s [osicest BiH mo-
YHHAETHCS PaHille — y TPY/HI 1 3aKiHIY€EThCS B Oepes-
Hi, Toxi 5K Juis JlicocTeny 1ieil MO3UTUBHUI BIUIUB T10-
YHHAETHCS y TPYAHI 1 3aBepuiyeThes y kBiTHi. Y Jli-
COCTeIy TPHUPICT 06Me)KYIOTb KBITHEBI TeMIICpaTypu.
Jst Homicest xapaKTepHUi MO3HTHBHUMN BILIUB JUIs Mi-
CSIIIIB MOTIEPEAHBOr0 POKY Ta MICSIIIB XOJIOIHOTO TIepi-
ofy (3 TpyaHs MONEPEeTHBOIO POKY 1O Oepe3eHb MOTOY-
HOTO POKY, BUHATOK — JIIOTHI) Ta paHHbOI BecHH (Oe-
pesens). [l Jlicocteny XapakTepHUM € MTO3UTHBHHMA
BILJIUB OMA/(iB 3 CIYHS 110 KBIT€Hb, 32 BUHATKOM Oepe3-
HSl, AJIS1 SIKOTO 3HA4yIIMX 3B’A3KiB He BUsBICHO. J[is
JIITHBO-PAHHBOOCIHHBOTO MEPIOAY XapaKTEPHUH MO3H-
TUBHUH BIUIMB OMaJIiB TUTbKH Jutst Jlicocrermy.

VYnpozaoxk npyroro nepiony sik just [lomices, Tak i
qurst JlicocTery 3araibHUM € Te, IO BILIMB ONaiiB Ha
IPUPICT MPOTSIOM 3UMOBO-BECHSHOIO Mepiofy s
Homicest Ta JlicocTeny CTaB HEraTWBHHUM, Ha BiAMiHY
BiJ] MIEPIIOTO TEpioay, KOJNU CIIOCTEPIiraBcsi MO3UTHB-
HUH BIuMB omnajniB Ha mpupict. s [lomices et me-
piox TpuBae 3 aHMCTONANA 1O KBiTeHb Ta jjst Jlicocte-
1y — 3 Oepe3HsI 10 TPABEHb. YIPOIOBK BETETAIIfHOIO
nepioly Omajy 3HaYyIle 0OMEKYBaIM IPUPICT JTHLIe Y
ceprHi—BepecHi y Jlicocreny.

Orxe, ynpoioBX JpYyroro nepioxy onaau icTOTHO
BTPaTHJIM NO3UTUBHHUN BIUTUB HA MPHUPICT y HACAHKEH-
Hsx sk [lomices, Tak i Jlicocrery.

Hennpoknimaronoriuyanii anani3 Taxus baccata L.
y Ilonbini Bka3zaB Ha HETaTHMBHHUU BIUIMB TEMIIEpaTy-
P B3MMKY Ta PaHHBOIO BECHOIO SIK OCHOBHHMH YMH-
HUK, 1110 oOMexye npupict. JIiTHs mocyxa OyJa 1oaar-
KOBUM YHHHUKOM, IKHH OOMEXUB (DOPMYBaHHS PI4HIX
kinerw. s nepe Sorbus torminalis L. npoxonomHi
Ta BOJIOT1 JIITHI MiCAIll Y BeTeTaliiHUI TIepios CIipHsi-
10Th (DOPMYBaHHIO MUPOKKX piuHKX Kinenp (Cedro &
Cedro, 2015).

VY niBaeHHUX paiioHax periony bantiiicbkoro Mops
pamianeHUE TipupicT Quercus robur HaWOUIBIIT CHTh-
HO Ta 3HAYYIIe MMOB’SI3aHUI 3 YSPBHEBUMHM Ta JIITHIMU
omagamu juts 1943-1972 ta 1973-2002 pokis. UepBHe-

Bi Omaju B p11< (hopMyBaHHS PITHOTO KIJIBI_IH 6yJ11/1 Hal-
OB MOCHIIOBHO Ta MO3UTHUBHO IOB’s3aHi 3 IHPH-
HOIO PIYHOTO Kinblls ayba. HaitGinpnry 3MiHy peaxiiii
pazianbHOTO IPUPOCTY Ay0Oa BUSBICHO A0 TEMIIEPaTyp
JIIOTOTO YIIPOMOBXK NBOX mepioniB — 1943-2002 pp. ta
1973-2002 pokis (Harvey et al., 2020).

JepeBHo-KinbIieBi xpoHonorii Quercus robur kpa-
in CxigHoi €Bpomu mMokazaiy, 1o npotrsirom 1943-
1972 pp. popmyBaHHS pivHUX KiJeIb OyI0 MO3UTHBHO
MOB’sI3aHE 13 CepeHbOI0 TEMIIEPATypPOIO JIIOTOTO, Of-
HaK I1i B3a€MO3B’I3KH 3HWKYIOTHCS 32 OCTaHHI JECATH-
mitTs. PanianeHuil npupict ny0a 3ajeKuTh Hacamiie-
pen Bix KUTBKOCTI omasiB. Bucoka mopidHa KiTbKiCTh
omaiB, 30KpeMa PACHUH JI0L] HABECHI Ta BIITKY, IPH-
3BOJUTH JI0 TIOSIBH IMTUPOKHX KiJIelb AepeBa. Omaaum y
BUIJISA/I IOILLY Ta CHITY B3UMKY TaKOX CIIPUSIOTH POC-
Ty IepeB, MiABUINYIOYN PiBCHb TPYHTOBHX BOJ Ta II0-
Kpalllyt04H BOJONOCTaYaHHs B CCPEIOBHIIL ICHYBAHHS
BIIPOJIOBK HACTYITHOI BECHH. 3aCyXH HABECHI 1 BIITKY
y TOEIHAHHI 3 BUCOKOIO TEMIIEPAaTypoio MOBITPsI MPH-
3BOZATH 110 (POPMyBAHHS BY3bKHX Kineus. Bucoka uyt-
JUBICTH ay0a 0 TpUBAIMX Ail MOCYXH, 0 Oe3noce-
peIHbO BIUIMBAIOTH HA PICT AEPEB, MOXE BUKOPHUCTO-
BYBaTHCS SIK O3HaKa PaHHBOTO IMONEPEHKEHHsSI HEOO-
XITHOCTI TMPUAHSATTSA HaJNEKHUX IUIAHIB Ta CTpaTeTii
yIpaBIliHH JlicaMH, SIKi MalOTh BUpIlIabHE 3HAYCHHS
IUISL TTIBUIICHHS iXHBOT CTIMKOCTI O MaOyTHIX eKc-
TpemanbHux nofii (Roibu et al., 2020).

Paniansauit mpupicT 1y0a 3BUMAHHOTO 3 MiBICHHO-
cxigHol YkpaiHu Mae 3Hauy1li 3B’ 13KH 3 BECHIHUMHU Ta
JMITHIMA OMaJaMH, a TaKOK 3 TEMIIEpaTypaMH KBITHS,
YEepBHsI Ta JIMITHS, 3 MI3HHO3UMOBUMH Ta PAHHLOBECHSI-
HuMH Temmieparypamu (Netsvetov et al., 2017).

3a pesynpraTaMyd KOPEJSIIMHOTO aHaji3y BHUSIB-
JICHO HETaTUBHHUI BIUIMB OMAaJiB Ha pajiajbHUNA MPH-
pict ny6a y munui—cepnni 1951-1987 pokis. Y Hactym-
Hi 1988-2011 pp. 3MMOBiI omaau MO3UTHBHO BILTHHY-
71 Ha GOpMyBaHHS IIapiB PivHOI AepeBUHU 1yOa. s
1988-2011 pp. 3HaUymmx 3B’S3KIB IHIACKCIB pamialib-
HOTO TIPUPOCTY JIy0a 3 omnaiaMu 3a BereTaliiHui nepi-
on He BusBieHo (KoBamp & Kostyashkin, 2015).

3aranpHUA KIIMAaTHYHUN CUTHAN Y KUIBISIX 1y0a B
LenTpanpHiil €Bponi BKkazaB Ha 3arajibHy MO3UTHBHY
peaxiiiro MpupoCTy Ha OIaJx HaBECHI Ta BIITKY (Oepe-
3¢Hb 1 YepBEHB) Ta HETATUBHY PEaKIlif0 Ha TEMIIepaTy-
Py HaBecHI 1 BIITKY (KBITCHb Ta YEpBEHb), a TAKOK Ha
3arajgpbHy MMO3UTHBHY PEAKIIIo Ha O, 0COOIHUBO Ha-
BECHI (TpaBeHb), Ta HETAaTUBHY — HA BUCOKI JIITHI TEM-
neparypy (0COOIMBO B CEPITHI), 3 BUPAKCHUM rpam-
€HTOM 3 MIBHOYI Ha MiBAeHb. Tenmuii nonepeaHii rpy-
JICHb 1 TeTUTHH TIOTOYHHI BEpeceHb MO3UTUBHO BIUIHU-
BalOTh Ha PICT JIepeB, OCOOIUBO y MiBJICHHO-3aX1IHIN
gacTHHI mociimkyBanoi Teputopii (Cufar et al., 2014).

Amnainiz QyHKUIM BIATYKY OPUPOCTY Ha KIiMaTHy-
Hi YUHHUKH TOKa3aJd, [0 paaiadbHUN TpHupicT myda
3BHYAHOIO B 3aIJIaBHUX YMOBaX HalO1IbIIO0 MipoOIO
OB’ SI3aHMI 3 TeMIIepaTypaMu Ha TOYaTKy BereTallii-
Horo ce3ony. [l nepeB, 10 pocTyTh B ME30TPO(HUX
YMOBaX, OCHOBHUI BIUIUB Ha IPUPICT BUSIBISIE PEKUM
omazis (Knysh & Ermokhin, 2019).

BucuoBku. V lIlomicci ta Jlicocremy BinOymocs
MIIBUIIECHHS TeMIIepaTypu y Apyromy mepioai (1988-
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2013 pp.), mopiBusHO 3 mepmmM (1960-1988 pp.), Ha
17-19%. HallmBummuMu TeMITaM{ ITiBUITYBAIHACS
3uMoBi Temmneparypu (Ha 34-41%) Ta paHHOBECHSHI
(6epe3HeBi Temmeparypu) — Maike BaeTBepo B [lomic-
ci Ta maibke Brpudi — B Jlicocremy. Tenaenuii onazis
MOJi0HI JiyIsl 000X TPUPOIHUX 30H — BIIOYJIOCS ITiJIBU-
MIIEHHS PIYHOI KITFKOCTI OTIa/IiB, ajie BIIPOJOBK BeTreTa-
HiHOTO Mepioay ix Bumano Menmre y [lomicci y KBiTHI—
yepBHi Ha 11%, a B JlicocTemy ynpoaoBx JIMIHSI—CepII-
HS Ta 3MMOBOTO Tiepioay — Ha 10% mentre.

Buseneno penepHi pokn MakcumanbHoro (1891,
1902, 1924, 1931, 1957,1971, 1987) Ta miHiMalIbHO-
ro (1895, 1906, 1918, 1922, 1929, 1936, 1950, 1976,
1992, 2000, 2005) pamiambHOTO MPUPOCTY TyOa 3BH-
yaitroro st [lomices, a Takox no3utusHi (1971, 1978,
1987) ta merarusui (1918, 1922, 1929, 1936, 1950,
1976, 1992, 2000, 2005) penepHi poku st Jlicocrermy.
HeraTtuBHi pernepHi poku XapakTepu3yloTbes Aedinu-
TOM OTAJiB, TOCYXaMH BETETAIlIHHOTO TIEPIOTY, XOIO/-
HUMHU a00 3aHAATO TEIIMMU 3UMOBUMH Ta PaHHbOBEC-
HSHUMU T1€pi0JjaMH, a MO3UTHUBHI — CHPUSATIAMBUM IS
POCTY JepeB CITiBBITHOMICHHSIM TEIlJIa 1 BOJIOTH.

Jns nmepmroro niepiony (1960-1988 pp.) BusBieHO
MO3UTUBHHI BIUTUB 3MMOBHX Ta PAHHBOBECHSHHUX TEM-
nepaTyp Ha paniaapHuii npupict ayda y Ilomicci i B Jli-
cocrerry Y apyromy miepioai (1989-2013 pp.) BinOyB-
Csl IPOTWIICIKHUI CIICHAPIN — 3HAYHE IT1JIBUIICHHS 3U-
MOBHX T4 PAaHHBOBECHSHHUX TEMIIEPATyp TPHU3BEIO JIO
3MEHILEHHS PaJiaJIbHOTO MPUPOCTY. Y Ipyromy mnepi-
ofti 1yooBi HacaypkeHHs B [louicci Oibliie moTepnanu
BiJI TETTUX 3UM, HIX HacapkeHHs Jlicocremy. Heratus-
HUH BIUTUB IOCYX BETETAIIIHOTO MEPioly Ha MPHUPICT
MIOCHJIMBCS Y IPYTOMY Tepiofi Ui 000X HacaPKEHb.

YIpomoBx APyroro Mepiogy Ommaan iCTOTHO BTPATH-
JIM TIO3UTUBHUHN BIUIMB Ha MPHUPICT Y HACAIKEHHSX K
[omices, Tak i JlicocTery.

OTxe, € miIcTaBa BBAKATH I ATBEPIKEHOIO TIITOTE-
3y LI00 MOCHJICHHS YyTJIMBOCTI peakuii pagiaabHOro
npupocTy ayba 3BUUaifHoro 10 3MiH KiiMary B [lomic-
ci Ta Jlicocrerry.
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YcTaHOBIEHBI KIIMMaTudecknue (GaxkTOpbl, BIUSIONINE
Ha paauanbHbIi npupoct Quercus robur L. B Ilonecre
u Jlecocreny, cpaBHEHBI €r0 PEaKIMH Ha M3MEHEHUS
KJIUMara B 00eHX MPUPOIHBIX 30HAX.

Hcnonbp3oBaHbl  CTaHAApTHBIE  JAEHIPOXPOHO-
JIOTHYECKHE METO/bl, KOTOpPBIE TO3BOJIMIN CO31aTh
JIPEBECHO-KOJIBIIEBbIE XPOHOJIOTHH 1Ty0a W OICHHUTH
B3aMIMOCBSI3H MEXKJIy STUMH XPOHOJOTHSIMH U KIIFMa-
TUYECKUMHU TTOKA3aTeISIMHU.

BrIsiBIIEHBI OCOOCHHOCTH pEaKIuU PaJaraiIbHOTO
npupocTa nyba K BapbUpOBaHMIO Kiumata st 1960-
1988 1 1989-2013 ronos.

JI71s1 06erX IPUPOTHBIX 30H MTPOU3OIIIO TTOBBIIICHUE
TEMIIEpaTypsl BO BTOPOM IIEPHOAE, MO CPaBHEHHUIO
¢ nepBbM, Ha 17-19%. CampIMu OBICTPBIMH TEMIIa-
MU TOBBICHJIUCH 3UMHHUE Temreparypbl (Ha 34-41%)
U paHHEBECEHHHUE (MApTOBCKHE TEMIEPATyphl) — IMO-
9TH B 4eThIpe pasa B [lonecke u moutu Brpoe — B Jle-
cocTenu. BpIsBIEHO, YTO TEHAEHIIMH OCAIKOB OBLIH
MTOXOKUMU 11 00euX MPHUPOTHBIX 30H — MPOU3OILIO0
TTOBBIIIIEHNE TOI0OBOTO KOJMYECTBA OCAJIKOB, HO B Te-
YEHUE BEreTAIllMOHHOTO MEpHoAa UX BBINAJIO MEHBIIE
B anpene—utone ais [lonecws — Ha 11%, a ansa Jlecoc-
TEIHU — B TEYEHUE UIONSI—aBIycTa ¥ 3UMHETO0 MepHoaa —
Ha 10% menbIIre.

Boerunciensl  perepHble  TOIBI  MaKCHMaJIbHOTO
(1891, 1902, 1924, 1931, 1957, 1971, 1987) u mu-
HumanbpHoro (1895, 1906, 1918, 1922, 1929, 1936,
1950, 1976, 1992, 2000, 2005) paauaabHOrO MpPHU-
pocra nyba oObikHOBeHHOTO aisi [lomecksi, a Takke
MTOJIOKUTETTBHBIC peniepuble rofa mist Jlecocterm (1971,
1978, 1987) u meraruBubie (1918, 1922, 1929, 1936,
1950, 1976, 1992, 2000, 2005). HeratuBHbI€ peniepHbIe
TOJIbI XapaKTePU3YIOTCS ACPUIIMTOM OCAJIKOB, 3acyXa-
MU BETE€TAIIHOHHOTO MEePUO/IA, XOIOAHBIMU, UIIH CITHIII-
KOM TEIUIBIMH 3UMaMH U aHOMAJbHBIMU TEMIIepaTy-
pamu B paHHeBeceHHUH mnepuon. llomoxkurenbHble
pernepHbIe TOABI XapaKTePU3YIOTCS ONaronpHUsTHBIM
JUTSL pOCTa AEPEBLEB COOTHOIIIEHUEM TEILIA U BIIATH.

s iepBoro nepuona (1960-1988 TT.) BBISBICHO
MOJIOKUTETFHOE BIMSHUE 3UMHHUX W BECECHHUX TEMIIe-
patyp (c mexadps MPEapIIyIIero rojga mo MapT TeKy-
IIeTo Toja) Ha paxuaibHbIi npupocT B llonecre u B
Jlecocrenu (¢ stHBaps Mo ampens). Bo Bropom mepuo-
ne (1989-2013 rT.) 3HaYNTETHbHOE MTOBBIIICHHE 3HMHHUX
Y PAaHHEBECEHHUX TEMIIEpaTyp MPHUBEIO K HAPYIICHUIO
3MMHETO IIOKOSI JIEpEeBbEB M YCTOMYMBOTO CHEXHOI'O
MOKPOBA, YTO CTAJI0 MPUYMHON YMEHBIICHHS BIarosa-
MacOB B MOYBE BECHOM W BCIIEACTBHE TOTO MPOM3OIII-
JI0 yMEHBIIIeHNE painajbHOTo pupocTa. Hacaxkaenus
B [lomecke Gombie CTpagany OT TEIUIBIX 3UM, YeM Ha-
caxxaeHus B Jlecocrenu Bo BTopoM nepuoje. Heratus-
HO€ BIIMSHHE 3aCyX BEreTallMOHHOIO MEepHojia YCHIIH-
JIOCh BO BTOPOM TIEPHOJIE TSI 000UX HACAYKICHHIA.

Bo BTropom nepuozae kak jis Ilonechs, Tak U ams
Jlecoctenu xapakTepHO TO, YTO BIUSHHUE OCAJIKOB HA
paauaIbHBIA TPUPOCT 1y0a OOBIKHOBEHHOTO B Tede-
HUE TIEPHOoJIa ¢ HOSOPS MPOIILIOTO Toj[a IO arpelib Te-
kyuero i [Honeces u qs Jlecocrenu B TeueHue map-
Ta—Masl CTaJi0 OTPUIATEIbHBIM, B OTJINYHE OT IIEPBOTO
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HepuoAa, KOrjaa HaOIoJaloCch IOJIOKHUTEIBHOE BIIUS-
HHUE 0CaJIKOB Ha MPUPOCT.

I'mnoTe3a 00 yCHJICHWM YyBCTBUTENIBLHOCTH peak-
[IUU PaJiajIbHOTO MPHUPOCTa AyOa OOBIKHOBEHHOTO K
n3MeHeHusiM knuMmara B Ilonecke u Jlecoctenu mox-
TBEpIKJICHA.

KnroueBble cjioBa: crenble U EPeCTOHbIE
OyOOBbIE HACaKICHUS; KIUMaTHYECKue (aKTOpBI;
TOAAUYHBIE KOJbIIA; IOJIOKUTENIbHBIE W HEraTUBHBIE
pemepHbIe TONbI, 3aCyXH; YyBCTBHTEIBHOCTH ay0a
0OBIKHOBEHHOT'0; KOppessiuus, (QyHKIUS OTKIINKA.

Radial growth of Quercus robur L.
response to climate change in Polissya
and Forest-Steppe

|. Koval'

The objects of the study are the old oak stands in
Polissya and Forest Steppe, growing in conditions of
fresh sugrud and fresh grud. The aim of the study is
to identify climatic factors affecting the oak (Quercus
robur L.) radial growth in Polissya and the Forest-
Steppe and to compare its response to climate change
in both natural areas.

Standard dendrochronological methods were used to
generate the Quercus Robur L. tree-ring chronologies
and to evaluate the relationship of the chronology with
the meteorological records.

In comparison, the influence of climate on the
European oak radial growth in 1960-1988 and 1989-
2013 for both natural areas there was in temperature
increase in the second period compared with the first

Iryna Koval — Corresponding Member of the Forestry Academy
of Sciences of Ukraine, Ph.D. in Agricultural Sciences, senior
researcher of Laboratory of Forest Ecology. Ukrainian Research
Institute of Forestry and Forest Melioration after G. M. Vysotsky,
86 Pushkinska st., Kharkiv, 61024, Ukraine. Tel.: +38-057-707-80-
01, +38-063-28-21-995. E-mail: Koval Iryna@ukrnet ORCID:
https://orcid.org/0000-0001-6328-1418

by 17-19%. In the second period in comparison with
the first period temperatures increased most rapidly in
Winter (by 34-41%) and early spring almost by four
times in Polissya iand Forest Steppe. Precipitation
trends are similar for both natural zones — there was
an increase in the annual amount of precipitation, but
during the growing season they fell less in April-June
of the Polissya zone — by 11%, and for the forest-steppe
zone — during July-August and the winter period — by
10% less.

The reference years of maximum (1891, 1902,
1924, 1931, 1957, 1971, 1987) and minimum (1895,
1906, 1918, 1922, 1929, 1936, 1950, 1976, 1992, 2000,
2005) radial growth of European oak for Polissya
were revealed as well as positive signature years for
and Forest-Steppe (1971, 1978, 1987) and negative
reference years (1918, 1922, 1929, 1936, 1950, 1976,
1992, 2000, 2005). Negative reference years are
characterized by a deficit of precipitation, droughts of
the growing season, cold or too warm winter and early
spring periods, and positive — favorable for tree growth
ratio of temperature and moisture.

For the first period (1960-1988) the positive
influence of winter and early spring temperatures on
the radial growth of oak in Polissya and in the Forest-
Steppe was revealed. In the second period (1989-2013)
the opposite scenario took place — a significant increase
in winter and early spring temperatures growth. In the
second period, oak stands in Polissya suffered more
from warm winters than plantations in the Forest-
Steppe. The negative impact of vegetation droughts
on growth increased in the second period for both
plantations.

During the second period, precipitation significantly
lost its positive effect on plantations growth both in the
Polissya and Forest-Steppe.

The hypothesis of increasing the sensitivity of the
European oak radial growth response on climate change
in Polissya and Forest-Steppe has been confirmed.

Key words: old oak stands; climatic factors; annual
rings; positive and negative reference years; droughts;
sensitivity of European oak; correlation, response
function.
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N3meHunBocTb Pinus sibirica Du Tour no o6pasoBaHuio
wuwek 3a 10-neTHNN Nnepnoa Ha NPUBNBOYHON NMMOPNAHO-CEMEHHON
naaHTayum

P.H. MatBeeBa', O.®. bytoposa? H.[1. bpatnnosa’, l0.E. lep6ba*, B.B. KomapHuukmin®

Ilpugedenvi danHble N0 0OPAOEAHUIO WUUIEK HA NPUBUMBIX 0epesbax Kedpa cubupckozo 3a 10-nremuutl nepuoo
Ha 2UOPUOHO-CEMEHHOU NAAHMAYUU, PACNONLONCEHHOU Ha meppumopuu Kapaynvhoeo necnuiuecmea YuebHo-onvimuo2o
aecxoza Cubl'Y. Yepenxu kedpa cubupckoeo 0as npususox Hapezamul ¢ 21-22-nemuux (Mamounvix) 9K3eMnisapos, npo-
uspacmaiowux 6 eeocpagpuieckux nocaokax na meppumopuu oenopapust Cubl’y, evipawennvix u3 cemsan nonyiayutl,
OMIAUUATOWSUXCS MECTOM NPOUZPACanus. Yepenxu Oviiu npusumovl Ha NGO COCHbL 00bIKHOBeHHOUL 8 1982 200y. L]ens
UCCne008anull — NPOAHAIUUPOBAMDb YPONCAUHOCHb KIOHOB020 NOMOMCMEA HA NPUBUMBIX 0ePesbaX KeOpd CUDUPCKO20
€ UCNIONB30BAHUEM NPUBOS PAZHO20 2e0cpaduuiecko2o npoucxoxcoenus 3a 10-nemuuii nepuoo (2007-2016). Yemanos-
JIeHA UBMEHYUBOCTb KOTUUECTNBA WUULEK 8 3A8UCUMOCTIL O 2e02PaAPUuiecKo20 NPOUCXOHCOeHUS I KIOHOB0U NPUHAO-
qedcnocmu 0epesves. Haubonvuiee konuuecmso wmmex 3aghpukcupo8ano Ha 0epevsix KemMepo8CKo2o U C8epOL06CKO20
NPOUCXOICOEHULL 8 CPABHEHUU C ANMALICKUMU, Ouprocunckumu u miomenckumu. Obuivbroe cemenouleHue 3aghurcuposa-
Ho 6 2009, 2013 u 2016 co0ax. Ha nobeze (8 nyuxe) popmuposanoce no 1-5 wuwex. /lepesves ¢ wumrami, 8 3a6ucu-
MoCmu om 2e02papuuecko2o nPOUCXoNHCOeHUs NPUBos, 8 omaoenvuvie 2006l ObLio om 538 0o 100%. Knonvl u omoenvHble
pamemul OMCeENeKMUPosansl No Kotuuecmsy wuuiex. Bvioenenvt pamemul, Komopbvie eice200H0 PopMuposan WKy
UMY UMETU KOPOMKULL MeXCYPOXCaliublll nepuod. /lanuvie pamemsl U Omcelekmupo8aHuvle Mamounvle 0epesbs peKo-
MeHOVIOMCS 0715l OAIbHEUULE20 PASMHONCEHUS NPUBUBKOU C YENIbIO CO30AHUSL 8bICOKOYPONCAUMBIX J1eCOCEMEHHBIX NAAH-
mayuii.

Kniwouegvie cnoea: xedp cubupckuii; 2eozpaguueckoe npoucxosicoenue; NONYIAYUs, NPusoll; no08ol,; KioH, pame-
ma, ypooicatinocms, Cubups.
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Beenenue. Pinus sibirica Du Tour siBisercs on-
HUM M3 TJIAaBHBIX JIECOOOPa3yIOIINUX IPEBECHBIX BH-
noB CuOupH, OTIIMYAIOMIMKCS HE TOJBKO BBICOKUMH
JIECOBOACTBEHHBIMH TIOKA3aTeIsIMA, HO W TIHMLIEBOM
LEHHOCTBIO KEJPOBBIX «OpelKoB». B HHX coxep-
JKATCsl JKUPBI, OCIKH, YINEBOABI, MHUKPOAJICMEHTEHI,
aMUHOKUCTOTHI U 1p. (Roush, 1971; Kuznetsova, 2003;
Kubrina, 2004; Karpukhina, 2005; Matveeva et al.,
2009; Lis & Rubchevskaya, 2010).

W3MeHunBOCTh Kenpa CHOUPCKOTO TPOSIBISIET-
Csl TI0 PENpONYKTUBHOMY Pa3BHUTHIO, BKJIIOYAs Haya-
710 00pa3oBaHMsI MaKpO- ¥ MUKPOCTPOOHIIOB, KOJIUYe-
crBo mmmiek u Ap. (Talantsev et al., 1978; Beh et al.,
2009; Zemlyanoy et al., 2010; Matveeva et al., 2017).
Iroshnikov (1974) Bemenwn (GopMBI CO CpaBHUTEINb-
HO DPaBHOMEPHBIM, HEPaBHOMEPHBIM CEMEHOLICHHUEM
1 (opMbI, 00pa3yIOIIKEe HAUOOJbIIEe KOJIMYSCTBO IIIH-
IIeK B TOABI CIa00H YpOyKaliHOCTH HACaXICHHSI.

M3menunBocTh nokasarenei Pinus sibirica, BKIIO-
yast reorpaMuecKyro, HHIUBHIAYalbHYIO H 1p.,
OTpaKCHA B PA3IMYHBIX JIMTEPATYPHBIX MCTOUHH-
kax (Bryntsev et al, 2011; Bratilova et al., 2013;
Matveeva et al., 2017). PasmHOXaTh 1eHHBIE (HOPMBI
M JK3eMIUIApBl peKoMeHayeTcsi npuBuBkoil (Tvelnev,
1975; Titov, 1977; Jayawickrama et al., 1991; Holden
et al., 1995; Bilir et al., 2002; Lelu-Walter et al., 2008;
Matveeva et al., 2016).

W3BecTHO, 4TO Keip CHOMPCKUN OTINYAETCS CHIIb-
HO BBIPAKCHHOW TEPHOIUYHOCTHIO CEMEHOIICHUS.
O6unpHBIE ypokan ObiBatoT yepes 7-10 set. [ToaTomy
AKMyanbHeIM ACNEKMoM SIBIISIETCS BBIBICHUE U 0TOOD
JepeBbeB, (OpPM, HE MMEIOLIMX PE3KO BBIPAKCHHYIO
NEPUOANIHOCTH CEMECHOILICHHSI.

O0beKTHI U MeTOABI HcciienoBaHuil. Oovexmom
uccnedosanutl IBUINCH TIPUBUTHIC AEPEBbS Kepa CH-
Oupckoro Ha THOPHIHO-CEMEHHOW IIJIaHTallMU, CO-
30aHHOM C HCIOJIb30BAHHEM UYEPEHKOB PAa3HOIO Ieo-
rpaduyecKoro NpoucxXoxkaeHus. [Ipedmem uccnedosa-
HUll — yPOXKAMHOCTH Kenpa cuOupckoro 33-42-neTHero
BO3pacTa B YueOHo-onbITHOM Jiecxoze Cuol'y.

L]envio uccredosanuil TBUIIOCH TIPOBEICHNUE OICH-
KU YpOXXalHOCTH KJIOHOB Kepa CHUOMPCKOro pas-
HOTrO Teorpaduvyeckoro MmpoucxokiaeHus 3a 10-mert-
HUW TIepUOJ, BBIACIIEHUE paMeT, OTIMYAIONIUXCS Ha-
nOoNbIIMM 00pa30BaHUEM IIUIIEK Ha JEepeBe U «B
MyYKe», CKETOJHBIM CEMCHOIIICHUEM HWJIM KOPOTKUM
MEXYPOKAUHBIM MEPUOJIOM.

Uepenku Obutn  Hape3ansl ¢ 21-22-meTHHX
(MaToOuHBIX) OK3eMIULIpoB Pinus sibirica, npous-
pactaromux Ha Tepputopun neHapapus Cuol'y,
BBIPAIICHHBIX W3 CEMsH, COOPaHHBIX B MOMYISIUIX,
OTIMYAIOIIUXCS MECTOM TIpou3pactanus (Tadi. 1).

[Homynstuu, rie ObUTH 3arOTOBIEHBI CEMEHA, OTIH-
YyaJauch o ceBepHoi mupoTe ot 51°50 no 59°00, Boc-
ToyHou nosrore — ot 61°00 mo 92°30, BeICcOTE Haj
ypoBHEeM Mopst — oT 100 mo 1000 M, kmaccy GoHmTE-
ta—or Il go I'V.

B 1961-1962 rr. mom pyKOBOJACTBOM JOIICHTA
kadenpsl tecHbIX KyasTyp O. I1. OnmrcoBoii mpoBeaeHBI
MOCEBBI CEMsIH, BBIPAIEHBI CESHIIBI, KOTOPbIE OBLTH
nepecakeHbl B TEOLIKOy Ha TEPPUTOPHH JICHIPAPHs
Cubl'Y. B 1982 1. mocne mpoBeneHus CeNeKIIMOHHOM
OIIEHKH OBLITM OTOOpPaHBI SK3EMIUISIPHI B K&KIIOM BapH-
AHTE JIJIsl 3aTOTOBKU YSPEHKOB U MPOBEICHHSI IIPUBUBOK
Ha THOpuaHO-ceMenHo# mmanTaruu (I'CII) ¢ ncrmons-
30BaHUEM TOJIPOCTA COCHBI OOBIKHOBEHHOH 6-8-11eTHe-
ro Bo3pacra. [IpuBHBKa MpoBeneHa crnocodoM «cep/-
IeBUHON Ha KamOwmit» mo Prokazin (1960). Pa3memnre-
HUE MPUBUTHIX PAcTeHUH cocTaBwio 5 X 5 M. Bech
OCTaJIbHOM MOJPOCT COCHBI OOBIKHOBEHHOW U JIPyTUX
JIPEBECHBIX PACTEHUI OBLT y/IaJIeH.

B mporpammy uccrnieioBaHui BXOUIO COTIOCTaBIIe-
HUE U3MEHYHUBOCTH 25-35-JIETHUX MPUBUTHIX JICPEBHCB
KeZlpa CHOUPCKOTO M0 00pa30BaHUIO ITUIICK 33 ECs-
THUJIETHUH MTePHOJI, KOJIWYESCTBY IIUIICK Ha JIEPEBE U Ha
no0ere «B Iy4YKe» B 3aBUCUMOCTH OT reorpaduyeckoro
MPOUCXOKICHUS U KIIOHOBOM NpuHaiexkHOCTH. Konu-
YECTBO HIMIIEK OMPEACIISUIA BU3YalIbHO C UCIIOIb30Ba-
HUeM OMHOKJIS. OOpabOTKYy NaHHBIX MPOBOIWIN CTa-
TUCTHYECKH. YPOBEHb M3MEHUNBOCTH YCTaHABIUBAIIN
o mkajge Mamaev (1973).

Tabnuya 1
T'eorpajduueckoe nNpoucxokjieHue ceMsH, MCNOJb30BAHHBIX /15l BLIPAIIMBAHMSA MATOYHbIX /IepeBbEB
B AeHapapuu Cuodl'yY
MecTto npouspacTaHusl HaCAKICHUS
I'eorpaduueckoe Kuacc
NPOUCXOK/IEHIE Kkpaii (061acT), 1ecx03 c. 1. B. 1L BhicoTa Hal Gonutera
YPOBHEM MOPSi, M
Aurraiickoe Anraiickuil kpail, KapakokmnHckuii 51050 86°54 1000 I
necxo3, ypouwuiie Kypiu
Kpacuosipckuit xpai, o o
bupiocurcioe Y4eOHO-0mbITHBIH Jiecxo3 Cubl'yY 56°00 92730 300 1
KemepoBsckast 06:1acTh, MapuHHCKHiA o o
KemepoBckoe 56°00 87°54 500 1T
JIeCX03
Cheputoncroe  PEPATIOBCKaR oGmacts, 59°00  61°00 800 v
epXOTYPCKUil JIecx03
Tomckoe Tomckas obmacts, TOMCKHI JIECX03 56°30 84°48 100 11
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PesyabraTthl n uX 00cy:KkaeHue. AHATN3 KOIUYe-
CTBa YpOKalHBIX JIET U wwuiiek 3a 10-nmetHuil nepu-
0l y KeZipa CHOMPCKOTO B 3aBUCHMOCTH OT reorpadu-
YEeCKOTO MPOHUCXOXKICHNS MAaTOUHBIX IEPEBBEB TTOKa3a-

JI0, 9TO HAUMEHBIITUI MEXYPOXKalHbIN mepron ObuT y
MPUBUTHIX JEPEBbEB CBEPIJIOBCKOTO U KEMEPOBCKOIO
MPOUCXOXKICHUH. Y HHUX K€ OTMEYaJOCh U HAUOOJIb-
Iee KOJTMYECTBO IIHIIIEK Ha epeBe (Tadm. 2).

Tabruya 2

KosimuecTBo ypokaiiHbIX jieT U mumek 3a 10-neruuii nepuon y Pinus sibirica pa3Horo
reorpag)uueckoro mpoMCXoKAeHs

Teorpadmucckoe YpoxailtHbIX JIeT [umek Ha nepese, MIT.
HPOUCXOKICHUE PUBOA min  max X =~ %X moombiry | min  max X = %kX_ 10 ombiTy
Anraiickoe 2 9 6,0 90,9 17 171 96,0 81,8
Buprocunckoe 3 8 5,8 64,6 16 281  106,0 90,3
KemepoBckoe 6 10 7,6 1152 54 256  150,0 127,8
CaepiioBckoe 3 10 7,8 118,2 37 265 1583 134,8
Tomckoe 3 8 5,7 86,4 16 165 76,6 65,2
CpenHee 3HaUCHHE 6,6 100,0 117,4 100,0

VYcraHOBIEHO, YTO YPOBEHb U3MEHYHBOCTH PaMET
M0 KOJIMYECTBY ypOXKaWHBIX JieT 3a 10-IeTHud mepu-
O[] TIOBBILICHHBIH, 110 KOJIMYECTBY LINIIEK HA AEPEBE —
OUYeHb BBICOKHI (Tabm. 3).

OTceneKTUpoBaHbl  paMeThl, CHOPMUPOBABIINEC
HauOoJbllIee KOJIMYECTBO ILIMIIEK 3a HCCIEoyeMbli
nepuox (tabin. 4). OTmeueHo, yto pamets! 14-8 (ki1oHa
15-2 xemepoBckoro) u 6-13 (xiona 21-4 cBepIOBCKO-
r0) HNPOMUCXOXKICHUH OTIMYAINCH €XKETOIHBIM CeMe-
HomenueM. OHaKko HanOoJIbIIee KOJTMYECTBO MIMIIEK
Ha JiepeBe ObUIO KaK y paMeT C €KEeTrOJHBIM CEMEHO-
LIEHUEM, TaK U UMEIOILIUM MEXYpPOKalHbII 1epuos B

3-5 net (pamera 15-8, xiona 18-2 anTaiickoro u pame-
Ta 11-3 xirona 21-1 cBepATIOBCKOTO) TIPOUCXOKICHUI.

Crnemyer OTMETHTH, YTO W3MEHYHMBOCTH IO YpPO-
JKafHOCTH paMeT MPOSBIAETCS TaKKe B 3aBUCUMOCTH
OT MaTOYHOTO JIepeBa, C KOTOPOTO Hape3alld YePEeHKH,
T.e. KJIOHA. Tak, U3 MCIBITAHHBIX IIECTH KIOHOB KaX-
JIOTO MTPOMCXOKACHUSI HAanOOJIbIINE TTOKA3aTeIN ObLTH
y kioHa 18-2 anraiickoro, 25-4 6uprocuHckoro, 15-2 u
15-1 kemeposckoro, 21-1, 21-4, 21-5 cBepAJIOBCKOIO U
11-6 — TOMCKOTO MIPOUCXOKICHUH.

YV BBIIENEHHBIX 3K3EMIUISIPOB YPOKAUHOCTH 110 IO-
JlaM OTJIIMYaJIach 3HAYUTEIBHO (Ta0I. 5).

Tabnuya 3

HN3MeHYHBOCTH paMeT M0 00PA30BAHMIO HIHIIEK

Ilokazarenn min max ch_ +m V, % P, % YpoBeHb U3MEHUNBOCTH
KonuyecTBo yposkallHBIX JIeT 2 10 6,6 0,29 28,0 4.4 TOBBIIIIEHHBIN
KonuyecTBo mmuiiek Ha gepese, IIT. 16 281 117,4 9,71 52,2 8,3 OYCHb BBICOKHI

Tabnuya 4

OTceleKTHPOBAHHBIE paMeThl, 00pa3oBaBIlNe HANDOJIbIIIEe KOJINYEeCTBO mumek 3a 10-jeTHuii mepuoa

Homep Komnuectso mumex KOIHUECTBO ypOrKaifHbIX
ii)%?‘?’iﬁfec;g: KJIOHA pameTsl Ha JICpeBe Ha robere, aer 3a 10-eThuid nepuon
IIT. % IIT. JeT % xX,
1 2 3 4 5 6 7 8
Anratickoe 18-2 15-8 171 145,6 1-5 5 75,8
Buprocunckoe 25-4 2-13 281 2394 2-4 8 121,2
Kewmeposckoe 15-1 6-12 225 191,6 1-4 8 121,2
15-2 14-8 244 207,8 1-3 10 151,5
15-2 11-2 197 167,8 2-3 8 121,2
15-2 8-11 171 145,6 1-4 9 136,4

76

P.H. MatBeeBa, 0. 0. byToposa, H. . bpatunosa, 10. E. Lepb6a, B. B. KomapHuukuit. U3menuusocts Pinus sibirica Du Tour...



Proceedings of the Forestry Academy of Sciences of Ukraine, 2020, vol. 20

Ipodonsc. mabn. 4

1 2 3 4 5 6 7 8
CaepaiioBckoe 21-1 11-3 217 184,8 1-4 7 106,1
21-1 14-9 170 144,8 1-3 8 121,2
21-1 16-8 161 137,1 1-3 8 121,2
21-4 6-13 265 2257 1-4 10 151,5
21-5 2-15 177 150,8 2-4 9 136,4
Tomckoe 11-6 15-5 165 140,5 2-3 8 121,2
ggiﬁffy“a“e“e 1174 100,0 6.6 100,0
Tabnuya 5
Oo0pa3oBaHue HIKIIEK Y OTCeJIeKTUPOBAHHBIX 0 Ypo:kaiiHOcTH pameT 3a 10-1eTHUII nepuoj, mIT.
['eorpaduucckoe Homep Ton Beero
MIPOUCXOKICHUC pamerel 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Aurraiickoe (yp. Kypin) 15-8 6 0 0 0 0 14 66 0 7 78 171
Buprocunckoe 2-13 25 22 60 28 0 28 38 22 0 58 281
Kemeposckoe 6-12 27 28 48 0 0 24 51 12 8 27 225
14-8 12 40 38 28 26 21 25 30 1 23 244
11-2 0 27 27 20 24 4 18 35 0 42 197
8-11 15 14 27 0 10 10 54 11 11 19 171
Caep/ui0BCcKOe 11-3 0 0 60 15 0 2 17 41 7 75 217
14-9 0 10 22 34 0 24 35 20 18 7 170
16-8 24 10 30 0 12 8 38 22 0 17 161
6-13 22 40 30 45 15 3 41 18 17 34 265
2-15 8 0 45 15 18 18 13 10 23 27 177
Tomckoe 15-5 0 0 38 10 31 15 10 20 4 37 165
CpenHee 3HaUCHHE 19,8 23,9 38,6 23,1 194 155 338 21,9 10,7 37,0 203,7

CorocTapisisi KOJIMYECTBO IIUIICK HA TPUBHUTHIX
JIEPEBhSX, YCTAHOBIIEHO, YTO OOWIIBHOE CeMEHOIIIe-
Hue npuxogutcs Ha 2009, 2013 u 2016 roasl. Hau-
MeHbIIIee 00pa30BaHUE MIUIIEK OTMEUYCHO Y JICPCBhECB
B 2007 (19,8 mT.), 2011 (19,4 mt.), 2012 (15,5 mT.) u
2014 (10,7 mt.) romax. OJHAKO BBIACISIOTCS PAMEThI
(2-13 n 14-9), xotopsie u B HeypoxaitHbIif (2012 1) To-
CcJIe TOAMYHOTO TiepepsIBa oOpa3oBany muriek Ha 80,6

u 54,8% OGounple cpeqHero 3HaueHus. MakcuMaibHOE
xonmudectBo mmwmiek (78 u 75 mT.) Obuto B 2016 1. y
pamert 15-8 anTaiickoro u 11-3 cBepATIOBCKOTO MPOUC-
XOKJICHUM, COOTBETCTBEHHO.

OTceneKkTupoBaHbl ~ pPaMeThl  MHOTOLIMIIEYHOU
(hopMBI, UMEIOIINE «B MYYKE» MAaKCUMalIbHO 1O 4-5
ek (Tabin. 6). BeicokoypoxaiiHbie paMeThl B OCHO-
BHOM OTHOCSITCSI U K MHOTOLIMIIEYHBIM (hOopMam.

Tabnuya 6
Pamersl, o0pa3ymomue «B my4ke» Mo 4-5 mIT. IIHIIEK
HOMep MaxkcumanabHOE KOJTUYeCTBO
Teorpaduueckoe IpoUCXOKACHUE
KJI0HA pameTs IMAIICK «B ITYYKE», T,
1 2 3 4
Anraiickoe 18-2 15-8 5
Buprocunkoe 25-4 2-13 4
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Ipooonsic. mabn. 6

1 2 3 4

15-1 6-12 4

KemepoBckoe 15-2 8-11 4
15-3 9-3 4

21-1 11-3 4

CaepmiioBcKoe 21-4 6-13 4
21-5 2-15 4

KommuectBo J1iepeBbeB, 0OOpa30BaBIIUX — IIIHIII-
KU, BApBUPOBAJIO B OTACIbHBIE TOnbI 0T 58 10 100%

(puc.).

Bce pamersl, He3aBHCHMO OT TeorpaduyuecKoro
MPOMCXOXKICHHSI TIPUBOSI, 0Opa3oBaiy ik B 2013
n 2016 rogax.

120,0

100,0

100,0

100,0

80,0

60,0

40,0

YpoxaiiHble aepesba, %

20,0

0,0
2007 2008 2009 2010

2011 2012 2013 2014 2015 2016

Fop

Puc. OtHOCHTEIIFHOE KOJIMYECTBO CEMCHOCAINX ACPEBLEB 10 rogaM

BeiBonbl. MccnenoBanust moaTBepAUIN OOJBIIYIO
W3MEHYUBOCTb YpPOKAaHOCTH THPUBUTHIX JIEPEBBHEB
Pinus sibirica B 3aBUCUMOCTH OT I'o/la CEMEHOILICHHUS,
reorpaguueckoro MpoOUCXOKACHUS PUBOSI U TEHOTH-
1a MaTOYHBIX JIepeBhEB. BEHIABIEHO, UTO KOJIMYECTBO
IIUIIEK Ha JIEPEeBe BapbUPOBAJIO B pa3HbIE TONBI OT 16
1o 281 mt. MeroTes pamMeThl ¢ €XKEroJHbIM CEMEHO-
IICHUEM U KOPOTKHUM (3-5 JieT) MexypoxKaiHbIM Iie-
puonoM. OTCENeKTUPOBAaHBI BOCEMb JYUIIHX KIIO-
HOB, MaTOYHbIE JIEPEBbsl KOTOPBIX IPOU3PACTAIOT B re-
orpaduyeckoil mkoine nexapapusi Cubl'Y: 18-2 an-
Taiickoro, 25-4 OuprocmHckoro, 15-1 m 15-2 keme-
poBckoro, 21-1, 21-4 u 21-5 cBepanosckoro u 11-6
TOMCKOTO IPOUCXOXKIEHHUH, a Takxken 12 pamer Ha
ruOpUJHO-CEMEHHON IIJIAHTALUM, KOTOPBIE PEKO-
MEHAYIOTCS Ul Pa3sMHOKCHMS IIPUBHMBKOM € LEJIBIO
BBIPALMBAHUS [10CAJJ0YHOT0 MaTepraa /i CO3/1aHus
BBICOKOYPOXKAMHBIX IUTaHTALUH.
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1 Xap4oBOIO IIHHICTIO KEIPOBHUX «TOPIMIKiB». MeToro
NOCITIPKEHb € TIPOBEICHHS OIlIHKH BPOXKaWHOCTI KJIO-
HIiB Kelpa cuOipChbKOTO Pi3HOTO reorpadivyHoro moxo-
mkeHHs 3a 10-piuHnii mepiof;, BUIICHHS paMeT, sKi
BiJIPI3HAIOTHCS HAWIHTEHCHBHIIINM YTBOPEHHSM IIIH-
IIOK Ha JIEPEeBi 1 «B My4KY», MIOPIYHUM 200 KOPOTKUM
MiKypokaiiHuUM 1mepionoM. OO’€KTOM JOCIHIIKEHb
Oynu mieruieHi aepeBa Pinus sibirica Ha TiOpuIHO-
HaCiHHIH TUIaHTallii, CTBOPEHOI 3 BUKOPHCTAHHSIM JKUB-
1iB pi3HOTO reorpadivHOro MOXoKeHHs. JKUBIIi OTpH-
MaHi 3 21-22-pidHuX (MaTOYHUX) 0COOMH Keapa Cuoip-
CBKOT0, SIKi pOCTYTb Ha TepuTopii nenapapito Cuo/ly,
BUPOILEHUX 3 HACiHHS, 310paHuX y MOMYJSLisX, IO
BiJPI3HAIOTHCS MiciieM 3pocTanHs. Y 1961-1962 pp.
i1 KEPIBHUIITBOM JIOLIEHTA KadepH JTICOBUX KYJIBTYD
O.I1. OmnucoBoi 3aificHEHI TTOCIBY HACIHHS, BUPOIICHI
CISIHITI, K1 TTOTIM Tepeca/pKeH] B TEOIKUTKY Ha TEepH-
Topiil nenapapiro Cu6/lY. ¥V 1982 p. micnsa nposeneH-
HS CEJEKLIHHOI OIiHKK Oynu BiiOpaHi eK3eMIUISIpH B
KO)KHOMY BapiaHTi [ 3arOTiBJi KHBIIIiB Ta MPOBEICH-
Hs IIEIUIeHb Ha riOopuaHo-HaciHHii ruranTamii (CHIT)
3 BHUKOPHCTAHHIM ITIIEN COCHU 3BHYANHOI 6-8-pid-
Horo BiKky. lllemmenns 3milicHeHi crmocoOoM «cepiie-
BHHOIO Ha KambOiit» 3a €. I1. [Tpokazuamnm (1960). Poz-
TallyBaHHS LICTJICHUX POCIHH cKiano 5 x5 M. Bech
THIIUH MiAPICT COCHM 3BUYAWHOI Ta 1HIIMX JEPEBHUX
pociuH OyJI0 BUIAICHO.

[IpoanamizoBaHo MiHIUBICTE 26-36-piyHUX TpH-
men Pinus sibirica 3a YTBOPSHHSIM IITHIIIOK BITPOIOBK
10-pigHOTO TIEpioTy, KITBKICTIO IIUIIIOK HA JEPEBi 1 HA
MaroHi «B MyYKy» 3aJIe)KHO BiJ reorpagiyHoro moxo-
JOKCHHSI 1 KJIOHOBOI npuHaiexHocTi. KiibkicTs miu-
IIOK BU3HAYAIIM Bi3yalbHO 3 BUKOPUCTAHHSIM O1HOKJIS.
BceranoBneno, 1o KibKiCTh ypOXKalfHUX POKIB 1 MIH-
mok 3a 10-piunuil mepiox y keapa cubipchKoro 3aie-
XKUTh BiJl reorpadiyHOrO MOXOKEHHSI MaTOYHUX JIe-
peB. HaliMeHmmii Mi>kypoxxallHUH TIepioa BUSIBICHO Y
JIEpeB CBEPIIOBCHKOTO 1 KEMEPOBCHKOTO ITOXOIKEHb.
VY HUX K€ BCTAHOBJICHO 1 HAaHOUIbIY KiTBKICTH IIU-
IIIOK Ha JiepeBi. 3’sCOBaHO, 110 PiBEHb MIHJIIMBOCTI pa-
MeT 3a KiIBKICTIO BpOXKaWHUX POKiB 3a 10-piunuii me-
piox € cepenHiM (28,0%), TOMI SIK 32 KUTBKICTIO IIXAIIIOK
Ha JiepeBi — nyxe Bucokui (52,2%). KinmpkicTs nepes,
110 YTBOPHJIH IIUILIKH, 3MIHIOETHCSI B OKPEMi POKH Bij
58,3 10 100,0%. [ToTpiGHO 3a3HAYMTH, 1110 MIHJIUBICTh
3a BpOXKaHHICTIO PaMET TPOSIBISIETHCS TAKOXK 3aJICKHO
BiJI MaTOYHOTO JEpeBa, 3 SKOTO Hapi3aH JKUBII, TOO-
TO KJIOHY. 3iCTaBJISFOYM KiJBKICTh IIWIIOK Ha IIeTe-
HUX JIepeBax, BCTAHOBJIICHO, IO PsSCHE HACIHHEHOIICH-
Hs mpunaio Ha 2009, 2013 i 2016 poku. Haiicnabuie
YTBOPEHHSI IIHINOK Big3Ha4YeHo y xepeB B 2014 pori.
MaxkcumanbHy KiTbKIiCTh IUIOK (78 1 75 mIT.) BUSBIIE-
HO y 2016 p. y pamer 15-8 anraiicekoro i 11-3 cBepa-
JIOBCBKOTO TIOXOJ’KEHbB, BiIIOBiIHO. B mporieci excre-
PUMEHTY BiZICEJIEKTOBAHO paMeTH, sKi chopMyBau
HaKOIbLTY KUTBKICTh IMIIOK 32 JIOCIiIKyBaHHUH TIepi-
oJ1 1 Kl (hOPMYIOTh HACIHHS IIOPIYHO 200 3 MiHIMaJIb-
HUM MDKYpOXKalHUM TiepioioM. Bumineno pameru 6a-
TaTOIIUINKOBOI (hOpMH, AKI (POPMYIOTh HA TAroHI «B
Ny4Ky» 4-5 MUIIoK.

KuarouoBi cioBa: xenp cuOipcbkuii; reorpadidxe
MOXOPKEHHS; MOMYJISLIsS; MiALIena; Npullena; KIOH;
pamerta; ypoxaitHicTb; Cuoip.

Variability of Pinus sibirica Du Tour
in the cones formation on a grafting
hybrid-seed plantation over a 10-year
period

R. Matveeva', O. Butorova?, N. Bratilova3,
Y. Scherba®, V. Komarnitsky?

Pinus sibirica Du Tour is one of the main forest-
forming tree species of Siberia. It is distinguished
not only by its high forestry characteristics, but also
by the nutritional qualities of pine nuts. The aim of
the study was to assess the productivity of clones of
Siberian pine of different geographical origin over a
10-year period, the allocation of ramets, characterized
by the greatest formation of cones on a tree and in a
bunch, with an annual or short inter-crop period. The
study object was the grafted trees of Pinus sibirica
on a hybrid seed plantation created using cuttings of
different geographical origin. The cuttings were cut
from 21-22-year-old (mother) specimens of Siberian
cedar, growing in the arboretum of the Siberian State
University, grown from seeds collected in populations
that differ in the place of growth. Sowing of seeds was
conducted in the years 1961-1962 under the guidance of
0O.P. Olisova, Associate Professor, the Forest Cultures
Department. The seedlings were grown and then
transplanted to the geological school in the arboretum of
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the Siberian State University. In 1982, after a selection
assessment, specimens were selected in each variant for
harvesting cuttings and vaccinations on a hybrid-seed
plantation (HSP) using 68 years old ordinary pine as
stock. The vaccination was carried out by the method
of «core to the cambium» according to E.P. Prokazin
(1960). The placement of grafted plants was 5 x 5 m.
The rest of the Scots pine undergrowth and other tree
species was removed. We analyzed the variability of a
26-36-year-old scion of Siberian cedar according to the
cones formation over a 10-year period, the number of
cones on a tree and on a shoot «in a bundle» depending
on geographical origin and clone affiliation. The number
of cones was determined visually using binoculars.
It has been established that the number of harvesting
years and cones over a 10-year period in Pinus sibirica
depends on the geographical origin of the mother
trees. The shortest harvesting period had the trees of
Sverdlovsk and Kemerovo origin. They also had the
largest number of cones on the tree. It was established
that the level of variability of ramets in terms of the

number of harvesting years over a 10-year period was
average (28.0%), and it was very high in the number
of cones on a tree (52.2%). The number of trees that
formed cones varied in some years from 58.3 to 100%.
It should be noted that the variability in ramets yield
is also manifested depending on the mother tree from
which the cuttings were cut, i.e. a clone. Comparing
the number of cones on grafted trees, it was found that
abundant seed production occurred in 2009, 2013 and
2016. The smallest cone formation was observed in
trees in 2014. The maximum number of cones (78 and
75 pcs.) was recorded in 2016 at the ramets of 15-8
Altai and 11-3 Sverdlovsk origin, respectively. The
ramets that formed the largest number of cones during
the study period and seed-bearing annually or with
a minimum inter-crop period were selected. Multi-
cone shaped ramets with 4-5 cones on the shoot «in a
bundle» were identified.

Key words: Siberian cedar; geographical
origin; population; graft; rootstock; clone; rameta;
productivity; Siberia.
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TeHAeHUiT ANHaMIKN TUNIB NiCOPOC/INHHNX YMOB
i nopoAHOro cknaay AepeBocTaHiB YKpaiHCbKuX Kapnat y 3B'A3Ky
3i 3MiHamMm Knimarty

t0.C. Wnapwk', I T. KpnHnuybknin?, 10. M. lebpuHiok?

Iobanvui 3minu Knimaniy 6dce 3apaz Cymmeso 3MIHUNU YMOBU 8e0eHHs NiCO8020 20Cn00apcmea 8 Yxpaincokux
Kapnamax. 3okpema 6nacniook mMaco8o2o 8CUXAHHA ANUNHU OA2amo NiONPUEMCME 3MYUIeHT NepeopicHmMOo8y8amu ceoi
JECIBHUYT 3aX00U HA BUPOWYBAHHS THOBAPHOT DepeuHu THWUX nopio. Buseieno 06a 0CHOBHUX HANPAMU KAIMAMO2EH-
HUX 3MIH Y TiCAX peciony: 3MiHa e0aphomonie 1icosux OLISAHOK Y HANPAMI NOKPAUeHHs IXHbOI poOowocmi 3 00HOUACHUM
SMEHUEHHAM 8011020CTI, 3MIHA KOHKYPEHMO30AMHOCI PI3HUX 0EPesHUX 8UOI8, 3MIHA NOPOOHO20 CKAady aicie. Hail-
OinbuLi 3MIHU 8I00YBAIOMbCSL 8 AMUHOBUX JIICAX, Oe MICye AAUHU, WO CUXAE, NPUPOOHUM WISIXOM 3AUMAIOMb AAuys i OVK,
00HAK Ni0 4ac CMBOPeHHsl NICO8UX KYIbMYp 8UOIp 20106HOI nopoou modce oymu ti inwum. Tomy akmyanvHum € 6us6-
JIeHH5L 3AKOHOMIPHOCHEN YUX 3MiH OISl NPABULLHO2O GUOOPY 20I06HUX NOPIO 3d MUNAMU JICY | BUCOMHUMU POCTUHHU-
mu emyeamu. Ternoenyii OUHAMIKU TICOPOCTUHHUX YMOB [ NOPOOHO20 CKIAOY NICi6 pecioHy 6ynu i0enmugikosani 3a 6100~
MYUMU OGHUMU MeMeOCMAHYitl md AiCO8NOPAOKY8ANHSI.

Bcmanosneno, wo kaimamoeenni sminu nicie Yxpaincokux Kapnam 6i06yeaiomucs y maxux Hanpsamax: a) 0y6oeo-
OyKosi nicu mpancgopmyromscsi 8 OyK080-0y0086i 3i 3MIHOIO 2icPOMONY 3i «CGINCO20» HA «CYXUlly; 6) OYKOBO-SnUY el
Jicu — 6 AnUYeso-0yKoGi 3i 3MIHOIO 2I2DOMONY 3 BON02020» HA «CBICULLY, 8) 2pab060-0yK06i icu — 6 2pabo6o-0yH060-
0YKO6I 31 3MIHOIO 2i2POTNONY 3 «BONI02020» HA (CEIHCULLY, 2) CMEPEKOBO-OYKOBO-ANUYEB] NiCU — 8 CMEPEKOBO-ANUYE60-
0yK061 A60 ANUYEB0-OYKOBI 3i 3MIHOIO 2I2POMONY 3 «BONI02020» HA «CEINHCULLY, 0) OYKOBO-ANUYEBO-CMEPEKOSI Nicu — 6
CMEPEeKoBO-sLIUYEBO-OVKOBT aD0 MUY e80-0YKOGI 3i 3MIHOIO 2I2DOMONY 3 «CUPO2O» | «BON02020% HA (CBINCULLY, €) Wilb-
HOOepHUHNI VKU Ma NONOHUNU iIHIMEHCUBHO 3aPOCMAIONb CMEPEKOBUMU, ANIGYEBUMU MA OYULEKIEGUMU Y2PYNOBAHHAMU.

Koncmamyemwca naeanvna nompeba 6 n1icomunonocivHomy Kapmyeanti 1icococnooapcvkux nionpuemcme Kapnam-
CbK020 pe2iony nio 4ac nPoeedeHHs ix N0GMOPHO20 NICOBNOPAOKYBAHHL.

Knrwuosi cnosa: xnimamozcenni 3Minu 1icis;, cyma akmusHux memnepamyp, KilbKicmv 0onaois, 1ico8nopsaoKyeanHs;
BUCOMMHI NOACYU POCTUHHOCTI, MUN NICY, MUN 0epesoCcmany.
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Beryn. CyTTeBi KIIiMaTHYHI 3MIHH OCTaHHIX JIeCs-
TUPIY BiJI3HAYAIOTHCS BUCHUMH DPI3HUX HAyKOBUX Ha-
MpsIMiB 1 B IXHIX BHCHOBKaX IMEPEBAYKHO HAETHCS PO
MOTETUTiHHA Ta 3MEHIICHHs KibKocTi omaniB (Jump,
Hunt, & Pefiuelas, 2006; Cannone, 2007; Kobiv, 2009;
Didukh, Chorney, & Budzhak, 2016; Shukla et al.,
2019). 3akyonoTaHicTh CBITOBOI TPOMAICHKOCTI TIPO-
OnmemMoro 3MiHU KIIiMary BimoOpas3miiacs B yXBaJeHIN y
1992 p. pamrosiit Konsenmii OOH npo 3miHy Kiimary,
a B 1997 p. — y Kiorcekomy mipotokomi. ¥ 1988 p. 3a-
CHOBaHO MIiXKYpsIIOBY T'pyIly €KCIEepTiB 31 3MIHU KJIi-
mary (IPCC), sika Hapa3i € HallaBTOPUTETHIIIO Opra-
HI3aIli€r0 MO0 BUBUEHHS 3MiH KJIIiMaTy B perioHalb-
HOMY 1 TIT00aTbHOMY MacITadax, OIiHIOBaHHS HACKTI/I-
KiB I[UX 3MiH Ta MEPCIEKTHB aJamnTallii 10 HuX. Y 3Bi-
Ti IPCC 32 2019 p. Bii3HA4YEHO JIBa MIEPIOAU POCTY Ce-
PEIHBOPIYHHUX 3HAUCHb TeMIlepaTypu moBiTps: 3 1920
1o 1940 p. — na 0,5°C ta 3 1980 mo 2018 p. — Ginbi
HiX Ha 1,5°C i3 30epexeHHSIM TSHCHIIIT 10 301IbIIeH-
HA (puc. 1). Y 1IbOMy KOHTEKCTI BOKITUBUAM TSI BEICH-
HS JTICOBOTO TOCIIOJApCTBa € BUCHOBOK, IO PasoM i3
TEMIIEPaTypolo TMOBITPsl 30UIBIIYETHCS 1 TeMmeparypa
noBepxHi IpyHTY (B mepion 1980-2018 pp. — Takox Ha
1,0°C). 3a ekcriepTHUMU MPOTHO3aMH I100aIbHE TToTe-
TUTIHHA TPUBaTHME HaBiTh y pa3i 3MEHIIICHHS BUKUIIB
TIAPHUKOBHX Ta3iB B arMocdepy (y 3BiTi LTIOCTPOBAHO,
IO Il BUKHU/U 3POCTAIOTh) 32 paXyHOK iHepIlii KiriMa-
tuuHoi cucremu (Shukla et al., 2019).

Temneparypa
HOBITpS

Temneparypa
HOBEpXHI (TPyHT)

1980 2000 2018

1850 1880 1900 1920 1940 1960

Puc. 1. [lnHamika mepeBHIICHHAS CEPeIHBOI OaraTopidHol
temrneparypu 3emii (Shukla et al., 2019)

3MiHM TeMIlepaTypy MOBITPs 1 IPYHTY BIUIMBAIOTh
1 Ha BEIIEHHS JIICOBOTO TOCTIOAAPCTBA, OCKUTBKH came
TEeMITepaTypPHUH PEKUM 1 HaIBHICTH JOCTYITHOI BOJIO-
T 3yMOBIIOIOTh HE JIMIIE IHTEHCHBHICTH POCTY e-
pEB, aje it MOXKYTh CTaTH MPUIUHOI 3HUKHEHHSI OKpe-
MUX JICPEBHUX BHJIIB 1 TIOSBU OUIBII KUTTE3IATHUX Y
3MIHEHUX JIICOPOCIMHHUX YMOBax. MacoBe BCHXaH-
HS sTTUHHUKIB Kapmar i € KITacHIHUM HaCIiIKOM ITHX
KIIIMaTHIHUX 3MiH. J[OCTiTHUKN TOSCHIOIOTH IO pe-
TiOHAJBHY MPUPOIHY KaTACTPOPy KIIMATHIHOIO 3Mi-
HOFO THITIB JIICOPOCIIMHHUX YMOB, HacaMIepea — yMOB
3BOJIOKCHHSI, SIKi 3HU3WIIH KUTTE3NATHICTD Picea abies
[L.] Karst. mopiBHSHO 3 IHIIMMU JICPEBHUMHU BUAMU
(Debryniuk, 2011; Shparyk, 2013; Kramarets, 2018).
B nmpoMy BUMAAKy BXKe WIETHCS TIPO 3MIHY MEX JIiCO-

POCIIMHHUX PaiioOHiB, 1, BIIMOBIIHO, TTPO 3MIHU y CKJIa-
Il pocIUHHUX cyOdopmartiii i hopmartii.

BrmB kiniMaTHYHHX 3MiH Ha 3MiHY JiCOPOCIMHHHUX
YMOB Ma€ JIBa OCHOBHUX aCIIEKTHU: a) IJI00aJIbHE 1OTe-
TUTIHHS 3MIHIOE €/1aTOMNH JIICOBUX JUISHOK y Hampsmi
MOKpPAIEHHS IXHBOI POIOYOCTI (32 paXyHOK iHTEHCH-
(hikartii Kpyroodiry pedoBHH 3a IiBHUIIEHOTO TeMIIe-
pPaTypHOro peKUMY) 3 OAHOYACHUM 3MEHIICHHSIM BO-
JIOrOCTi (3a paXxyHOK 3MEHIICHHS KUIBKOCTI OMaJiB 1
MiABUINEHHS TeMIIepaTypu HOBlTpSI) 0) 3MiHa KJIiMa-
Ty BIUIMBAE HA KOHKYPEHTO3JATHICTH PI3HMX IEpEB-
HUX BUJIIB HEOJHAKOBO, II0 MOXE MPHU3BECTU A0 3Mi-
HH BHJIOBOTO CKJIaJly KOPIHHOTO JIEPEBOCTaHY, & TAKOX
i 10 3MiHU THITY Jicy. OTXe, BOPOIOBK JABOX OCTaHHIX
necsatupivu y Kapnarax crocrepe:xeHo 3MiHY THIIIB JIi-
COPOCIIMHHAX YMOB, SIKa BIUIMBA€ HA BUIOBUI CKIIajl
JiciB, IXHIO MPOXYKTUBHICTH 1 610THqHy CTiMKicT. Y
3B’S3KY 3 IUM, BUHUKAE TIOTpeda y 3’siICyBaHHI MEX [ii-
I0Y0TO JTICOPOCIMHHOTO paioHyBaHHS YKpaiHCHKUX
Kapnar, B yTouHeHHI CKiIaqy POCTUHHHX (opMaIliid,
10 OCOOJMBO aKTyalbHO B KOHTEKCTI MaiOyTHHOTO
MTOBTOPHOTO JIICOBIOPSIIKYBaHHS JTICOBOTO (POHIY JIi-
corocniofapcbkux mianpuemctB periony (Golubets,
2003; Jump et al., 2006; Kobiv, 2009; Didukh et al.,
2016; Shparyk & Viter, 2016).

00’ekTH Ta MeTOANKA JOCJHIIKEeHb. Y TOUHEHHS
MEX JIICOPOCIMHHUX paiioHiB y Kapnarcekomy perio-
Hi y 3B 43Ky 3 KJIIMaTHYHUMHU 3MiHaMH Tependadae
aHai3 i CHHTe3 3HAaYHOI KUIBKOCTI iHpopMariii momo
MOLIMPEHHS JIICOBOI POCIUHHOCTI, i1 BUJOBOTO CKJa-
Iy, CTIIKOCTI y 3MIHEHHX KJIIIMaTHYHUX YMOBax, TOO-
TO NPUHHSATTS 0 yBaru BCi€i CyKyIHOCTI KOMIIOHEH-
TiB MPUPOAHHUX EKOCUCTEM, TICHO B3a€MOIIOB’SI3aHUX
Mk coboro (Vorob’ev, 1967; Ivanenko, 1977; Golu-
bets, 1978, 2003; Gerushyns’kyj, 1996; Stoyko, 2003;
Debryniuk, 2003; Shparyk & Viter, 2012). 3po3ymiino,
o y ¢opMaTi CTaTTi BUKIACTH TaKWUH 3HAYHUNA 0OCST
iH(opMarIlii HEeMOXXIMBO, TOMYy MU OOMEXWIHCH aK-
LEHTYBaHHSM yBaru Ha BIUIMBI KJIIMAaTUYHHUX 3MiH Ha
JCOPOCIIMHHI pailoHu, B MeXaxX AKX (pOpPMYyIOThCS Ti
4y iHIIi cyOopMarlii 1epeBHOI POCIUHHOCTI, a TAKOXK
OCHOBHI (0a30B1) THIIN nicy 3okpema, 3BepHYTa yBara
Ha TaKi HATPSIMK 3MiH: 3MiHY KIIIMaTOIiB, sIKi CLIPHYH-
HIOIOTh 3MiHY €1a)OTOIIIB; 3MiHY OPOAHOTO CKIany i
CTPYKTYPH JIiICOCTaHiB.

06 ’exm docnidacenb — KITIMATOIH 1 HATPSAMU 3MIHH
JICOPOCIMHHUX YMOB YKpaiHcbkux Kaprar B KOHTEK-
CTI KIIIMaTUYHUX 3MiH. [Ipeomem 00ciodicents — 3Mi-
HU TIOPOJTHOTO CKJIATy 1 CTPYKTYpH JiiciB. Mema Oocii-
0JiceHb TIONSITAE Y BCTAHOBIICHH] HAITPSIMIB 3MiHH JIiCO-
POCIMHHUX YMOB Ta B YTOYHEHHI CKIIay JEpeBOCTa-
HiB Ykpainceknx Kapnar 3a BUCOTHUMH POCITMHHUMHU
cMyramH (BereTaiiHUMU CTYTICHSIMH ).

Kiimaronu Bu3Ha4anu 3a METOMUKOIO Vorob’ev
(1967), a IHTEHCUBHICTH IX 3MIHH Ta CyMy aKTHBHHX
TEMIIEPATyp 38 OCTAHHE AECATUPIYYS — 3a JTaHUMH T10-
TOJIHOTO caity rpS.ua. J[s nbOro MOpiBHIOBAIM KITi-
MaTU4HI MOKAa3HUKU 33 BECh JIOCTYIHUI TIepioj Crio-
CTEepEeKEHb 1 32 OCTaHHI JIECATh POKiB. 3MiHH y TTOPOJI-
HOMY CKJIaJii 1 CTPYKTYPpI JIiCiB BUBYAIIHU 32 JaHUMH Ji-
COBIIOPSIIKYBaHHS (3 pernsliifHoi 0a3u maHux), a Ta-
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KOX 3a pe3yibraTaMH HaykoBHX nocrmimkeHb (Kobiv,
2009; Shparyk, Viter, 2016; Shparyk, Berkela, Viter, &
Losiuk, 2018; Kramarets, Matsyak, 2018).

Pesyabratu Ta o6rosopenHs. Jlicosi (biToueHogn
Yy CBOEMY PO3BHTKY MepebyBaroTh y TICHI 3a/IeKHOCT
Bl CTaHy Kitimaromy. B kimacinanoMy posymiHHI KiliMa-
TOIT — 1€ KJIIMAaTU4HI MEXi, B IKHX (OPMYIOTHCS T1EB-
Hi JTICOPOCTMHHI YMOBH. BOHM BH3HAYaIOTHCS HACTYTI-
HUMU PIYHHMHU TIOKa3HHKAMH KJIiMary: CyMOIO Cepeji-
HpoMicauHNX Temreparyp Bummmu 0°C (T), KiTbKicTIO
OTIaJIiB 32 MICAIIl 3 CEPETHLOMICIIHOIO TEMIIEPATYPOIO
Bumoro 0°C (W), KOHTHHEHTaIBHICTIO KiMaty (A) gk
pi3HHUIEI0 HAWOLIBIIOT 1 HAaliMEeHIIOi cepeTHhOMICSY-
Hux Temmeparyp (Vorob’ev, 1967). 1li moka3Huku i
BIJINIOBI/IHI XHI BEJIMYUHH Oy OTPAI[bOBAHI JUISl TH-
11iB JIiCy PIBHUHHOI YaCTHHM YKDAiHH, OXHAK JUIS i/ICH-
Tudikamii KIiMaToniB y ripcbKUX yMOBax BOHU HE MiJ-
xo1a1h (Shparyk & Viter, 2016).

[lopiBHAHHS KJTIMATOIIB 3a cepenHiMu Oararopid-
HUMU JaHuMU Ta 3a octaHHi (2010-2019) poxu 3miii-
CHEHO Ha OCHOBI 0araTopiyHMX KJIIMaTH4YHUX JaHUX
MeTeOoCTaHIii periony YkpaiHcpkux Kapmar (Tabm. 1).
Otpumani pe3yabTaTH CBig4aTh, L0 PiI3HOMAHITHICTH
KIIIMaToOMiB B TipCBbKHX Jicax ayke 3HauyHa — Big 2f

(Yepmnisui — 3a ocranni 10 pokis) mo 13b (IToxwmxes-
cbKka — OararopiuHi jgaHi). [Ipu ipomy, KimiMaTti rirpo-
TOITIB 3MiHIOOTBCS Bifl 2 (cBixki) 10 13 (Hemae Biaro-
BiTHOT Ha3BW B Kiacu(ikamii piBHHHHUX THIIB JiCY),
a KmiMati TpodortomiB — Bix b (momipHO X0NOIHI, CY-
0opu) 10 g (Hemae BiAMOBIIHOT HA3BH B Kiacuikarlii
PIBHUHHUX THITIB JIicy). HalOimbmn mommpennm perio-
HaJBHUM OaraTopiyHUM KiriMaToroM € 5d (MOKpi Teruti
THIIM JIicy), a 3a ocTanHi 10 pokiB — 4e (cupi ayxe Te-
Tl THITH JTCY).

3MiHU KIIIMAaTOITiB 32 OCTaHHI JECATh POKIB Ma-
I0Th MICIle 3a JJaHUMHU BCIX METEOCTaHIlil YkpaiH-
cekux Kapmar. BinmoBimHo 1o 3MiH KiIiMaTy, KiliMa-
TOTIH CTaJIM TETUTIINMHU, aJie MEHII BOJIOTUMH. 3a Ja-
HUMHU OUIBIITIOCTI METEOCTAHIIH, 3a OCTaHHI HECSIThH
POKIB KJIIMATOIl 3MiHMBCS Ha OJMH KIIAc SIK 33 BOJIO-
TICTIO, TaK i TETIOTOIO KJ'IlMaTy Opnak, 3a aHaTi30M
JAHUX HU3KH METEOCTaHIi 3MiHa TirpoTomy BinOy-
Jach Ha jaBa kiach. llepeBakHO 1€ METEOCTaHIli Ha
Mexi periony (IBano-®pankiBcebk, JIbBiB, UepHiBii),
abo BHucoko B ropax (Mixrip’st, [ToxxmkeBcbka, Celsi-
TuH, Typka), 1110 1a€ migcTaBu 3p0OUTH BUCHOBOK PO
CyTT€BIIlIe 3MEHIIIEHHS KiIJTbKOCTI OMajiB came B IHX
pailoHax.

Tabnuys 1
Kaimaronu 3a janumu Meteoctanuiii Ykpaincbkux Kapnar
Knimaru TpodoToni Kiimaru rirporormis Kiimaron
Mereocranuii 3a Oararopiuaumu  2010-2019 3a Gararopiuaumu  2010-2019 3a Oaratopiuaumu  2010-2019
JIAHUMH poku JTAHUMH poku JIAHUMU poku
Benukuii bepesnuit d e 5 4 5d 4e
JlomuHa d e 7 6 7d 6¢e
Jporo6uy e e 5 4 Se 4e
IBano-®PpaHKiBCEK d e 5 3 5d 3e
Konomust d e 5 4 5d 4e
JIsBiB d e 5 3 5d 3e
Mixrip’s d e 9 7 9d Te
[MoxmxeBcrka b c 13 11 13b 1lc
PaxiB d e 8 7 8d Te
Censatux c d 8 6 8c 6d
CraBcbke c d 8 7 8c 7d
Typka d e 8 6 8d 6e
Vkropon f f 4 3 4f 3g
UYepHisi e f 4 2 de 2f
SApemua d e 8 7 8d Te

BcraHoBieHi 3a po3paxoBaHUMHM KJIiMaToOIaMy TCH-
JIEHIIi1 3MIHU JICOPOCIMHHHAX YMOB B YKpaiHCHKHX
Kapnarax 3a ocraHHi poKH HPOXOASTH B JIBOX OCHO-
BHHUX HampsMax: a) HalO1IbIIIe MiABUIIECHHS CEPEIHBO-
MICSYHHX TEMIEepaTyp MOBITPs CIIOCTEPEIKEHO B OCiH-
Hill, 3MIMOBUH Ta BECHSHUWH Mepionu, a HOro Hacwija-
KM MarTh JICKIJIbKAa aCIEKTiB: 30UIbIIYETHCS TPHUBA-
JICTh BETETAIlIHOTO TMEPioNy, MO CIPHUSE TTiABHIIEH-
HIO MPOJYKTUBHOCTI JIiCiB; IPUIIBUAIIYETHCS KPYTroO-
Oir peyoBHH 3aBJSIKM OUTBININH aKTUBHOCTI TeaodayHn

Ta 6iHBHIOMy o6cs1ry Binnany MOKpAIy€eThCst TPOQo-
TOII; TPUBAIILIMIA [IEPIOJ 3 IITIOCOBUMH TEMIIEpaTypa-
MU 361nbmye 00’€M BHUIIAPOBYBaHHS — 3pOCTAE CYXiCTb
rirpororry (IOTipIIYIOTHCS YMOBH 3BOJIOYKEHHS); 3MEH-
IICeHHA TOKAa3HHUKIB BiJl'€MHUX TEMIIeparyp B3UMKY
3MEHIIIy€ KOHTHHECHTAJIbHICTh KIIiMaTy; 0) 3MEHIIICH-
Hsl KUJIBKOCTI OMaiB Xo4a i 3a(piKCOBAHO MEPEBaKHO B
3WMOBI MiCAIIi, ajie PO3MIUPEHHS MePioAy 3 CepeaTHbO-
MicsiuHOIO TeMneparypoto Buile 0°C cyTreBime 3MiHU-
JI0 perioHalIbHI TirpoTOIH, HiXk TpodoToIHu, TOOTO To-
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TIPIICHHS T1IPOJIOTIYHOTO PEKUMY TEPHUTOPIl Hapasi €
HANOUTBII AI€BUM YHHHUKOM BIUIUBY TJIOOANBHOT 3Mi-
HU KJIiMaty Ha jicu Kapnarcekoro periony.
KiimMaTu4HIMH TIOKa3HUKAaMH, sSKi BJIaCHE BHU3Ha-
Yal0Th KOHKYPEHTHO3/IATHICTh JICOTBIPHHUX IODiI, €
TPHUBAJICTh BEreTaLifHOTO MEepiogy Ta CyMa aKTHB-
HUX TeMmIieparyp. AHami3 nitepaTypHux AaHux (An-
drianov, 1968; Lipins’kuj, Dyachuk, & Babichenko,
2003; Barabash, Grebenyuk, & Tatarchuk, 2007) nar
3MOTY BCTQHOBHUTH OaraTopiyHi 3HAYEHHS IMX TOKa3-
HUKIB 7151 JTICOPOCIIMHHMX paiioHiB YkpaiHcbkux Kap-
nar: y piBHMHHHX IyOoBux jicax [IpumHictep’s Be-
reTarifauit mepiox TpuBae 165 mHIB, a CyMa aKTHB-
HuX Temneparyp — 2500°C (mereocranuist M. IBano-
®OpaHKiBChK); B 1y00BO-OyKoBO-suMIeBHX Jicax [Ipu-
KapmarTs I1i 3HAYCHHS CTAaHOBJATH, BiAmoBimHo, 140
nHiB Ta 1800°C (MeTeocrantiis M. [lonwnaa); B OyKOBO-
SUTUIIEBO-CMEPEKOBHX TipChKuX Jiicax — 120 nHIB Ta
1200°C (meteoctantist cMT CraBchbKe); B CMEPEKOBHX
BUCOKOTipHUX Jicax — 90 auiB Ta 700°C (MeTeocTaH-

mis cMT Bopoxra); B OyKOBUX TipChbKHX Jicax 3akap-
natts — 130 muiB Ta 1500°C (MeTeocranmis M. CBa-
J5IBa); B IEperipchbKux ay00BO-OyKOBHUX Jicax 3akap-
natTst — 160 gaiB Ta 2200°C (MeTeocTanmis M. XycT);
y pIBHUHHHUX AyO0BuUX Jicax 3akapnarts — 180 aHiB Ta
3000°C (MeTeocTaHIlis M. YKIOpOL).

PospaxyHkn cepemHbOi 3a OCTaHHI AECATH POKIB
CYMH aKTHBHHX TEMIEpPaTyp Ui TEPUTOPIH, Je po3-
MIIIICHI MepeJIiueHi BHIIE METEOCTaHIIl perioHy, BKa-
3yIOTh Ha 1X MOMITHI 3MiHH, ITiBUIECHHS SKUX KOJIH-
Baetbes Bim 250°C y Bopoxri, 10 600°C B Yxropoai
(puc. 2). TpeH 3MiH CyM aKTHBHUX TEMIIEPATyp OAHO-
3HAYHHUN — B1IOYJIOCH X 3pOCTAaHHS Y BCIX JICOPOCITHH-
HUX paliOHax, aje MaKCUMallbHUX 3HaueHb BOHHU Ha-
OyBaroTh y 3akapnarti (MeTeocTaHIlii M. XycTa Ta M.
Yxkropozga) — TaM, Je Il CyMH 1 TaK OyJIM HAWBUIIIMH.
BinsocHe 3pocTaHHs CyM aKTHBHHX TeMiepatyp (y %)
Ma€ 3BOPOTHY TCHJICHI[II0: MAaKCUMAJIbHE — Y TIPCHKHUX
ymoBax (Bopoxra, 36%), MiHiMaibHEe — y PIBHUHHUX
(IBanO-®paHKiBCHK, 16%).

Vikropor Tl rpabosi 1i6posH i3 Jck
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Puc. 2. 3MiHM cyMH aKTHBHHX TeMIIepaTyp Ha METEOCTaHIIIsIX YKpaiHChkux Kapmar

Jliarpama 3MiHU CyMU aKTHBHHX TEMIIEPATyp 32 Me-
TEOCTAHIIISIMU PETiOHY (JIUB. PHC. 2) HAOYHO LJTFOCTPYE
KJIIMaTUYHY TCHJICHIIFO OCTaHHIX POKIB J0 3MIIIECHHS
BHUCOTHUX IOSICIB POCIIMHHOCTI B YkpaiHchkux Kaprma-
Tax: CyMa aKTUBHHX TEMIIEpaTyp B MOSICi BUCOKOTip-
HUX CMEpPEUYMH 32 OCTaHHI POKU MMOCTYIOBO HaOIMKa-
€TBCS 0 IBOTO 0araTOpivHOro MOKa3HUKA JUISI MOSACY
OyKOBO-SUTUIIEBUX CMEPEUMH; BiAMOBIAHO LSl CyMa JUIs
OyKOBO-SUTMIIEBUX CMEPEUYMH BXKE AOCSINIA CYyMH JUIS
yrcTuXx OyuuH 1 T.4. ToOTO, 3pocTaHHs 32 OCTaHHI POKH
CYMH aKTHBHHX TEMIIEpaTyp fae Oe33ariepedny macra-
By TOBOPUTH TIPO TEHJIEHILIO IO MIOCTYIIOBOTO i HAT-
T (32 BUCOTOIO HaJI PiBHEM MOPS) BCTAHOBJICHHUX PaHi-
me (Gorshenin & Shevchenko, 1954; Molotkov, 1966;
Golubets, 1978; Gerushyns’kyj, 1996) BucotHux mo-
SICIB POCTMHHMX (DOopMalliii (BUCOTHHX POCTHHHHX
CMYT), a BIATIOBITHO, 1 THITIB JiCy.

[IpencraBneni Buie KIiMaTW4IHI PO3paxyHKH ITijI-
TBEPKYIOTHCS 3MiHAMH B Marepianax JIiCOBIIOPSIAKY-
BaHHSA 3a pi3Hi poku. Hampukiaa, y TipChKUX JIicroc-
mmax 4OTHPHOX OO0JIacTedl perioHy, sIKi pOo3TamIoBaHI B
CMy3i MilIaHUX OYKOBO-SUTUIIEBO-CMEPEKOBUX THITIB

gicy, 3 2000 10 2010 pp. HAMITHIMCH YiTKI TEHACHIIT
I0/I0 3MIHU IUIOI TOJIOBHUX JICOTBIPHHMX MOpPiA —
3MEHIIYETHCS IUIONIA CMEPEYUH 1, BIJMOBIIHO, 301/1b-
HIYIOTHCS TUIONII SUTHYUH, MEHIIIOK MIpOK — Oy4HH.
3BUYANHO, I1i 3MiHU MalOTh CBOIO CIEIU(IKY 3aIeK-
HO BiJ po3TailyBaHHs MiAnpueMcTBa. Tak, y paioHi
oykoBo-sutuiieBux JiciB (Il «beperomercrke JIMI»)
CTIIOCTEPE)KEHO 301NbLICHHS TUIONI OydyuH 3a paxy-
HOK 3MEHILEHHS IUIOL] CMEPEUUH Ta SJIMYUH; B paio-
Hi OyKOBO-sutHIIEBO-cMepekoBux JiciB (JII1 «Mixrip-
ceke JII») Mae micue 3011bIIeHHS 1011 SIK OyYHH, TaK
1 SUTMYUH 32 PaxXyHOK 3MEHIICHHS TUIOINI CMEPEUUH; y
paiioni smmunieBo-cMepekoBux JiciB (Il «Bopoxrsn-
ceke JII») i B palioHi cMEpeKOBO-0yKOBO-STHIIEBHX JTi-
ciB ([Il «CnaBcbke JII'») Takox 3adikcoBaHO 30171b-
IIeHHS TUTOMII OYYHH 1 SUTHYHH 33 paXyHOK 3MEHIICHHS
II0MII cMepednH (puc. 3).

1li TenaeHIIil 3MiH TafOTh ITiICTaBy 3pOOUTH BHCHO-
BOK, TI10 TTicyIst ToBTOpHOTO (y 2020-My porti i mi3HiIe)
JCOBMOPSAIKYBAHHS JIiCOBOTO (DOHAY TiAMPHEMCTB
KapraTcpkoro periony 3MiHH IUIOIT TOJIOBHUX TIOPif B
HUX OyIyTh III€ CYyTTEBIIINMHU.
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BaxinBuMm, a MO>KJIIMBO 1 OCHOBHUM aCIIEKTOM JIICO-
POCIMHHOTO palilOHyBaHHS PCHKUX JICIB € IpaBUIIbHA
imenTrdiKallis po3TallyBaHHS PI3HHX 3a CKIAJOM Jie-
pEBOCTaHIB 32 BUCOTOIO HaJl piBHEM Mops. Bigomo, o
OunbIicTh JiciB €Bponu (okpiM CkanauHasii Ta PD)
pO3TalIoBaHi B ripChKUX YMOBaX, OCKUJIbKU Ha PIBHHUH-
HHUX 3€MJISIX HEPEBAKHO BHPOLIYIOTh CLIBCHKOIOCIIO-
JApChbKy MPOAYKILiIO, PO3TAIIOBYIOTh HACENCHI IMyHK-
TH Ta IPOMUCIIOBI mianpuemcrBa. OHaK, B €Bpornei-
chKil Kmacuikamii TumiB Jicy (76 TUMIB 3rpymnoBaHi
B 14 xareropiii) xo4a i MpUCYTHI Pi3HI THIHU TIPCHKUX
JciB, alie YiTKa IXHS MpPUB’sI3Ka JI0 BHCOTH HaJ piB-
HeMm Mopst BincyTHs (EEA, 2007). Ongnax ximacudikartii
TUHIB JIICY CYCiAHIX 3 YKpaiHOIO JepKaB y NepeBak-
Hill OLTBIIOCTI pO3pOOIICHI caMe 3a BHCOTHUMH TOsiCa-
mu (Stoyko, 2003; Shparyk & Viter, 2012; Tretyak &
Chernevyy, 2015).

Tak, B ABCTpii BUAUISIOTH BICIM BUCOTHUX TIOSICIB:
1o 300 M Ham piBHEM MOps — MyOOBi JicH Tiepearip’
Anbn 1 HuzoBuH; 300-700 M — rpaboBo- ,Z[y6OB1 Ta
JyOOBO-OYKOBI JIICH TOPOMCTUX BUCOYMH 1 JIOJUH B
ropax; 700-900 M — sIHIIEBO-CMEPEKOBO-OYKOBI Jlich
HU3bKUX rip; 900-1200 M — OyKOBO-SUTHIIEBO-CMEPEKOBI
JIicH cepeHbOBUCOKHX Tip; 1200-1400 M — sumuiieBo-
cMepekoBi Jricu Bucokux rip; 1400-1800 m — cmepe-
KOBi JIicM HHU3BKOTO cybanbliiicbkoro mosicy; 1800-

2200 M — MOJPUHOBI i COCHOBI JIiCH CyOaIbITIHCHKOTO
nosicy; Bunie 2200 M — YarapHUKHU ambIiHCHKOTO MOsI-
cy (Weinfrter, 2013). Y [TosnbIii BUIEHO YOTHPH BH-
cotHi nosicu: 1G — JOMMHHNH TipChKUH 3 OyKOBUMHU JTi-
OpoBamu; WyZ — BUCOUMHHUH 3 YUCTHMH Ta MillIaHU-
MU OyunHaMu; G — HIDKHIH TipCbKHI 3 MIiIIaHAMU CMe-
piuankamu; WG — BUCOKOTIpHHMA 3 YHCTUMH CMepid-
Hukamu (Murat, 1998).

Y PymyHii BUAUIAIOTH IT'SITh JIICOBUX 30H, 3 SKHX
TIJIBKK TPH — TiPCHKi: MOJI€3aXKUCHI JTICOCMYTH 3 TOIIO-
i Ta 617101 aKalii CTenoBOro i JIICOCTEOBOTO PaiioHiB;
3aruiaBHi Jtick 3 01101 Tonoui, BepOu 61101 1 TaMKoT Ta
YOpHOI BibXH; TyOOBi JIICH HEBUCOKUX MaropOiB i Ha
cxunax nepenrip’is (Big 200 mo 700 m); OykoBi Jicu
Hu3bkuX rip (Bix 400 10 1000 M); XBOHHI JTIiCH BUCOKHX
rlp (BI,Z[ 800 mo 1800 m). Sk myst Takoi 3HAYHOT KiJTBKOC-
Ti JTICOPOCIIMHHMX 30H, 3arajibHa KUIBKICTh THIIB JIiCy
(69) nopisusiHo HeBenuka (Donita et al., 2008).

Haitbmmxuoro mnst Vipaincekux Kapmar € xima-
cudikarist BUCOTHUX TosiciB Cropaipkoi Ta Yechkoi
pecny6n11< SIKY pO3pO6I/IB Alois Zlatnik (1978), 30-
KpeMa, 1 Ha TpukiIami JiciB 3akapmartsa. Llsg kmacu-
¢ikamiss ckIagaeTbCsl 3 AEB’STH BEreTalidiHHUX CTy-
neHiB (MOsICIiB) 3a BUCOTOKO HAaJ PiBHEM MOps: ay0o-
Buii — 10 300 M; GykoBo-my6oBuit — Bix 200 mo 400 m;
nyooBo-OykoBuii — Bix 300 mo 500 m; OykoBuid — Bij
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400 mo 800 wm; sumutieBo-OykoBHit — Bim S00 10 900 M;
smuHOBO-OykoBuit — Bim 800 mo 1200 Mm; OykoBo-
stmmuaoBui — Bixg 1000 1o 1300 m; sutmHoBHi — Big 1100
1o 1500 m; ripceko-cocHoBuit — Big 1400 mo 1800 m
(Zlatnik, 1978; Ambros, 1991).

CKOpHCTaBIINCE  METOJMKOIO 3raJaHHX aBTOPIB,
StO_]kO (2009) BB BUCOTHI POCIMHHI CMyTH (Bere-
TalilHi CTyHeH1) A7 MiBACHHO-3aX1AHOTO Ta MiBHIYHO-
cxignoro meracxuiniB Kapmar. Bonn moaiGHi no 3ra-
nmanoi Bumie y kinacudikamii Zlatnik (1978), ame ixus
KUTBKiCTh 301IBIIIEHA IO JECATH: TyOOBHX JIiciB 3 1y0a
3BuvaiiHoro — Ha Bucorax 100-200 m y 3akapmarri i
300-350 m y IlepenkapmaTTi; SUTHIICBO-TyOOBHUX Ii-
ciB 3 ay0a 3BuuaitHoro — Big 350 mo 450 m y Ilepen-
Kaprarti; ay0oBHX JiciB 3 ny0a ckenbHOro — Big 200
mo 300 m y 3aKapHaTT1 TyO0BO-OYKOBHUX JICIB 3 ay0a
ckenpHOTO — Bif 300 mo 400 M y 3akapmarTi i ByKOBH—
Hi; OykoBuX JiciB — Bifg 400 o 1280 M y 3akapmarri i
Bix 450 mo 800 m y IlepeakapmarTi; suTHIIEBO-O0yKOBUX
1 OykoBo-sutHiieBux JiciB — Big 700 mo 1000 m y 3akap-
narti i Bix 500 1o 900 m y Ilepenkapmnarti; cMepeKoBO-
sTATIeBO-0ykoBHX JiciB — Big 900 mo 1100 M y 3akap-
narti i Big 800 mo 1000 m y Ilepenkapmarrti; cmepe-
KoBUX JjiciB — Big 1100 mo 1500 m y 3aKapnaTTi 1 BiX
1000 7o 1600 My HepenKapHaTn JIiCiB COCHH TipCHKO1
i z[ymeKu 3eneHoi — Bix 1240 mo 1860 m y 3aKapnaTT1
i Bix 1400 no 1860 M y Ilepenkapnarti; anbmiiChKUX
nyk — Big 1860 mo 2061 m y 3akapmarri i [lepenxap-
narti (Stoyko, 2003). [leranpHy ajanTamito IUX IOS-
ciB i1 Ykpaincekux Kapnar Oyio 3ailicHeHO B paMKax
MDKHapOIHOTO YeChKO-yKpaiHCchKoro mpoekty (Holusa,
2010; Shparyk & Viter, 2012).

Buknaneni Buie pe3yabTaTH aHajiizy LIOAO 3Mi-
LIEHHS MEX HlCOpOCHI/IHHI/IX 30H YkpaiHcbkux Kapnar
i/ BIJIMBOM KJIIMATUYHUX 3MiH YHPOIIOBXK OCTaHHBO-
TO JECATUPIUYS Ta BCTAHOBIICHI TEHICHIIIT 3MiHH CKJIa-
Iy KOpiHHHX nepeBocTaHiB rosoBHuX mopin (Kirsch-
baum, 2004; Janda et al., 2014; FAO, 2016; Shparyk
et al., 2018) matoTh migcTaBy 1Uisi BHECEHHS 3MiH Yy BU-
COTHE TIOMIMPEHHSI POCTUHHKUX cyOdopmarlliii periony,
a TaKOXK MOTPABOK 1 OTIOBHEHb B Te000TaHIYHEe paiio-
nysarHst Golubets (2003). OcraHHe, MOPIBHSHO 3 iH-
NIMMU BHJIAMH PaliOHYBaHb, € HAlIETABHIIINM 1 Bpa-
XOBY€ OCOOMMBOCTI TMOPOHOTO CKJIa/y JCOCTAaHIB HE
JIMIIE OKPEMUX TMOSACIB (BUCOTHUX POCIMHHUX CMYT 32
Stoyko [2003]), aite # paiioHiB, IO Ay*Ke BAKIUBO IS
J0BOJIi Mo3aiyHOro 3a THnamu Jjicy Kapnarcekoro pe-
riony (puc. 4).

OTxe, 3 ypaxyBaHHIM BUSIBICHUX 32 Pe3yJIbTaTaMu
JOCTIKEHb 3yMOBJICHUX KJIIMaToOM 3MiH Y BUCOTHOMY
MOUIMPEHHI OCHOBHHUX JIICOTBIPHHUX IOPij, MPOIIOHY-
€THCSI BHECTH HU3KY JIOTIOBHEHb T4 YTOUHEHb Y HAa3BH
iCHyIOUMX Te000TaHIYHUX paioHiB YkpaiHchkux Kap-
nar (Golubets, 2003). OkpiM TOr0, JOMUILHO BU3HAYH-
TH 0a30BUI THII JIICY IJIS X T€0O0OTaHIYHUX palioHIB
3 ypaxyBaHHIM JTUHAMIKH IX KJIiMAaTOITiB.

OTxe, MONPaBKK Ta YTOYHEHHS BIIIOBIIHO JI0 pe-
3yABTATIB JOCIIKEHb, MOJIATAIOTh Y TakoMy: 1 — pa-
HOH OyKOBO-CKEIbHOMYOOBUX TEpPEATiPCHKUX  JIi-
ciB Bynkaniunoro xpebta 3 0a30BUM THIIOM JIiCY
«cyxa HaripHa OykoBa cymibpoBa 3 JyOOM CKellb-

HUM», 2 — paiioH OyKOBO-CKETHbHOAYOOBHX JIiCIiB
XycTcbKo-CONOTBUHCBHKOT YJIOTOBUHH 3 0a30BUM TH-
IIOM JIiCy «CBiKa HaripHa OykoBa cymiOpoBa 3 ny-
00M CKeIbHMM», 3 — paloH suMIeBO-OyKoBUX Bepx-
HBOJIHICTEPCHKHUX JICIB 3 0a30BUM THIIOM JIiCYy «BOJIO-
ra suineBa cyOy4ynHay, 4 — palioH sUTMIEBO-1y00BHX
1 ATMIIeBO-O0yKOBUX MEPEAripChKUX JIICIB 3 MifpaioHa-
MU: 4a — SITUIIEBO- ,Z[y6OBi [Ipuxapnarceki jicu 3 0a-
30BHUM THIIOM JIiICYy «CBIXa sUIMIEBA cyzl16pOBa>> 40 —
SUTALIEBO- 6y1<0131 HOKyTCLKo BykoBUHCHKI JticH 3 6a30-
BUM THIIOM JIiCYy «CBiKa syMLeBa CyOydnHay, 5 — palioH
OykoBo-11y6oBux JiciB [IpyT-CipeTchkoro Mexupid-
451 3 0a30BUM THIIOM JIiCy «CBiXKa OyKoBa CymiOpoBay,
6 — palioH sUTMIEBO-OyKOBUX BepXHBOYKOIBKHX JICIB
3 0a30BUM THUIIOM JIiCy «BOJIOTa SUTHIIEBA CYyOyduHa»,
7 — paiioH rpa6030 TyO0BO-0YKOBUX JIprHHHuBKo-
CBaisIBCbKHX JICIB 3 0a30BUM THUIIOM JIICY «BOJIOTa
rpaboBo-1y0oBa cyOyunHay, 8§ — palloH OyKOBHX JIICIB
[TomornHChKOTO XpeOTa 3 0a30BUM THIIOM JICY «BO-
jora 4ucTa Oy4anHa», 9 — paiion CMEePEKOBO-sTHIEBO-
OykoBUX beckuJIChbKUX JIiCiB 3 0a30BUM THIIOM mcy
«BOJIOTa CMEPEKOBO-sIHIIEBa CyOyunHa», 10 — paifon
CMEpPEKOBO-sUTHIEBO-OykoBUX [Ipuropranchkux JiciB
3 0a30BHM THIIOM nicy «BOJIOTa CMEPEKOBO-SJIUIIEBA
cyOyumnay, 11 — paiion CMEPEKOBO-SUTHIICBO- OyKOBHIX
HokyTcpko-ByKOBUHCBKHX JICIB 3 0a30BHM THIIOM
JICY «CBIXa CMEPEKOBO-sUIMIIEBa CyOy4unHay, 12 — pa-
HOH CMepeKOBO-SITHUIEBO-OyKOBUX 1 SITHIIEBO-OYKOBHX
3aKaprarchKUX JICiB 3 MmigpaioHaMu: 12a — sIMIEBO-
OykoBi MIKTIipchKi Jticu 3 0a30BHM THUIIOM JIiCy «BO-
Jora sutaiieBa cyOydanHay, 126 — cMepeKoBO-SUTHIICBO-
OykoBi PaxiBChKi Jlich 3 0a30BHM THIIOM JICY «BOJIO-
ra CMEpEKOBO-sUINLEBA cy6yq1/1Ha» 13 — paiioH siMHO-
BHX FOPTaHCBKHX JICIB 3 miapaiionamu: 13a — OykoBo-
SUTMIEBO-CMEPEKOBi [Opranceki Jicu 3 6a3oBUM TH-
IOM JIiCYy «BoJiora OYyKOBO-SUIMIEBA CyCMEpEurHay,
136 — cmepexkoBi BononinsHo-Topranceki sticu 3 6a3o-
BUM THIIOM JICY «BOJIOT'a BUCOKOTipHA CyCMEpPEUHHAY,
14 — paiioH SUTMHOBO-YOPHOTiPCHKO-MapMOPOCHKHX JTi-
ciB 3 migpaiionamu: 14a — OyKOBO-SIHIIEBO-CMEPEKOBI
BepXHBOTHCSHCHKI JTicH 3 0a30BUM THIIOM JIICY «BO-
Jora OyKOBO-sUTUIIEBa CycMepeurnHay, 140 — suinieBo-
OyKOBO-CMEpEKOBI BopoxrsHcpko- IlyTrneceki  JicH
3 0a30BUM THUIIOM JiCy «BOJIOTa OyKOBO-SUIMLEBA CY-
cMepeurHay, 148 — cmepekoBi YuBunHo-Mapmapochbki
Jmicm 3 0a30BUM THIIOM JICYy «BOJIOT@ BHCOKOTIp-
Ha cycMepeunHa», 15 — pailoH sIBOPOBO-OyKOBHIX ITi-
ciB HuzbpkoripHUX MOMOHWH 3 0a30BUM THIIOM JICY
«BOJIOTa SBOpOBa CyOyumHay, 16 — paiioH sutiBIe-
BUX 1 IymiekieBux yiciB [TomoHnHChKOTO XpedTa 3 Oa-
30BUM THIIOM JIiCy «CHUPUH SITIBIEBHH (3€JICHOBIIb-
XOBHiA) cybip», 17 — pailoH TipChKO-COCHOBUX JICiB
KaM SIHUCTHX po3cunuil [opran 3 6a30BUM THIIOM JIiCy
«CUpUH KeIPOBO-TipCHKOCOCHOBUH cybip», 18 — pa-
HOH TipChKO-COCHOBHX JliciB HopHoripcbkoro Ta Yns-
YUHCHKOTO BHCOKOTIp’si: 18a — TipChKO-COCHOBI JicH
YopHoripchko-I pHHSABCBEKOr0  BUCOKOTIp’St 3 0as3o-
BUM THUIIOM JIICY «CHPHH IyIIEeKi€BO-TiPCHKOCOCHOBUI
cyOip», 180 ripChKO-COCHOBI JlicM YWBYMHCHKO-
MapmapocbKoro BHCOKOTIp sl 3 0a30BHM THIIOM Jicy
«CHPHUH 3€TIEHOBIITEXOBO-TiPCHKOCOCHOBUN CyOip».
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Puc. 4. Cxemarnyna kapra reo0oTaHigyHOTO paiioHyBaHHs Ykpaincekux Kapmar (1-18 — Ha3Bu paiionis) 3a Golubets (2003):

1 — OykoBO-Iy0OBHX 1 IyOOBO-OyKOBHX MEPENTripchKuX JiciB BymakanigHoro xpeOTa;
2 — ny00B0-0yKOBHX 1 OyKOBO-1y00BHX JiciB XycTChKO-CONOTBHHCHKOT YIIOTOBUHH;

3 — OYKOBO-SUIMIIEBUX BEPXHBOAHICTPOBCHKHX JIICIB;

4 — snneBo-0yKOBHX IepeNripchbKuX JiciB 3 mifpaiionamu: 4a — [lepearipcbkum i 40 — [TokyTchKko-bByKkOBUHCEKNM;
5 — ny00B0-0yKOBHX JIIiCIB Ta OCTENHEHO] JTy4HOi pocarHHOCTH [IpyT-CHpeTchKoro Mexupiuys;

6 — ATNIIEBO-OYKOBUX BEPXHBOYKOIIBKIX JIICIB;

7 — rpaboB0O-OyKOBUX 1 OYKOBHX TyOpHWHHUIIBKO-CBAISIBCHKUX JICIB;
8 — OykoBuX JIiCIB miBAeHHOTO Meracxmiy [TonoHnHCbKOTO XpeOTa;

9 — cMepeKOBO-SUTUIIEBO-0yKOBHUX OECKUICHKHUX JIICIB;

10 — cMepeKOBO-SITHLIEBO-0YKOBHX 1 SUTMIIEBO-CMEPEKOBO-0yKOBHX MPUTOPIaHCHKHUX JIICIB;
11 — cMepeKoBO-sTNIIEBO-OyKOBHX 1 CMEPEKOBO-OYKOBO-SUTUIIEBUX TIOKYTCHKO-OYKOBUHCHKHUX JIICIB;
12 — cMepeKOBO-SUTHIIEBO-0YKOBUX, CMEPEKOBO-0YKOBO-SUTHIIEBHUX 1 CMEPEKOBO-OYKOBUX 3aKapIIaTChKUX JIiCIB

3 migpaiionamu: 12a — Mikripchkum i 126 — PaxiBcbkiM;

13 — cMepeKoBHX rOPTaHCHKHX JICIB 3 migpaiioHamu: 13a — smumeBo-0yKOBO-CMEPEKOBUX TOPTaHCHKUX JIICIB

i 130 — cMepeKOBUX BOIOALIBHO-TOPIaHCHKUX JTICIB;

14 — cMepeKoBHX YOPHOTIPCHKO-MapMapOChKHX JiciB 3 miapaiioHaMu: 14a — OyKOBO-SITHLIEBO-CMEPEKOBHX BEPXHBOTUCHKHUX
JiciB, 140 — smeBo-0yKOBO-CMEPEKOBUX BOPOXTSHCHKO-ITy THIILCHKHX JICIB, 14B — YNCTHX CMEPEKOBUX YHBUYMHCHKO-

MapMapOChKHUX JiCiB;
15 — HU3BKOTIPHUX TTOJIOHHH;

16 — HIBHOIEPHUHHKX JIYK, SUTIBIIEBUX 1 IYIICKIEBUX 3apOCTeil 3 pparMeHTaMu ajblidChKOi POCIMHHOCTI

cepenHboripcbkoro ITonmoHnHcbkoro XpeoTa;

17 — MOXOBO-JTMIIAWHUKOBUX MYCTUII, KAM THUX PO3CUNUILI i ripchkococHu [opran;
18 — ciaHKUX TipCHKOCOCHUH Yy TIOETHAHHI 3 AyIIEKiEBHUKaMHU, POIOACHAPOHHUKAMH, CyOabIIiHChKIMU Ta albIIIHCHKIMHU
JyKaM{ YOPHOTipChKO-MapMapOChKOTO BUCOKOTIp s 3 mifpaiionamu: 18a — YopHOTripchKo-I pHHABCEKUM

i 186 — YuBumHCHKO-MapMapOChHKIM.

3po3yMijio, 0 Ii yTOYHCHHsS Ha3B palOHIB Ha
OCHOBI 3MiHU CKJIa/ly JepEeBHOI POCIMHHOCTI, a pa3oM
3 HUMH — 1 TUIIB JIiCY € EBHOIO MipOI0 HAOIMKEHUMHU
1 TOTPeOYIOTh JICTaIbHOTO MOJAIBIIOTO JIOCIIKEHHSL.
Kpim Toro, y 3B’43Ky 3 KIIMaTHYHUMHU 3MiHAMH, BijI-
Oynucst 1 3MiHM MeX reoOoTaHiuHUX paiioHiB. Hase-
JIeH1 y CTarTi JaHi € yumie 6a30BOK0 OCHOBOIO JJIS TI0-
JANbIINX JOCTIDKEHb y [OMY Ba)KIMBOMY HAIpsIMIi.
Pesynbrati qOCHiKEHb AJIK 3MOT'Y YTOUHHUTH ITOPOJ-
HUH CKJIaJ] KOPIHHUX JICIB 1 BU3HAYUTH 0a30Bi THUIH
JICy B MEXKaX iICHYIOUOTO Tre000TaHIYHOTO pailOHyBaH-
Hs1 Ykpaincbkux Kapnar BinnoBigHo g0 3MiH, CIpUYH-
HEHUX II00aJIbHOK 3MIHOIO KJTiMaTy.

BuchHoBku. KiniMatn4si 3MiHM OCTaHHIX JecsTu-
Ppid BUSBISIIOTH CYTTEBHH BIUTUB Ha JTICOPOCIUHHI YMO-
BU Ykpaincekux Kaprat, sickpaBUM ITiJTBEPIKECHHIM

YOro € 3MiHa MEX JIICOPOCIMHHUX IOSCIB, 3MiHU Y
CKIIaTi EepPeBHOI POCIWHHOCTI, 3HIKEHHS Oi0THYHOI
CTIMKOCTI OKpEeMHX AepeBHUX BHUIIB. Bripogox 2010-
2019 pp. xnimMatornn KaprnarchbKoro perioHy craiu Te-
TUTIIIUMH 1 CyXIIIMMHA Ha OJIWH, a 9acTo — 1 Ha J[Ba KJa-
CH Tirporomy. 3MiHa CyMH aKTHBHUX TEMIIEPaTyp TEX
Ma€ YiTKUH TPEHJ 0 301IbIICHHS 3a JaHUMHU BCIX Me-
TeocTaHmii — Bix 16% Ha piBHMHI 1 10 36% — B TO-
pax. BiamoBimHo 3pocTae TpuBadicTh BEreTaliiHOTO
nepiofy, 0 € BaroMo0 MPUYHUHOIO 3MiH Y CKJIaJli poc-
JTUHHEX cyOdopmamiid i popmarniii. Kiaimaruani 3wmi-
HU MIPUBEIH J10 3MiH y TUIOLI IPUPOAHOTO MOIIUPEHHS
TOJIOBHUX TIOPiJ] PETiOHY: OKpeMi 3 HUX (SUIMHA) pi3KO
3MEHIIINIIA TUIOMLY CBOTO TMPHPOIHOTO 3POCTAHHS, TOI
aK iHO (OyK, sumuug) il po3MWMpPWIH. 3 MPOIOBKEH-
HSM KJTIMATHYHUX 3MIiH CKJIaJl POCIIMHHUX CyOdopma-
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i Oyme 1 Hama 3MIHIOBATUCS TIPUPOIHUAM ITUISIXOM.
OTXe, MOXKHA BiI3HAYUTH BXKE TETEP iCHYIOUY TeH/ICH-
I[iF0 CTOCOBHO KJIIMaTOICHHUX 3MiH THUIIIB JIiCY B YKpa-
iHchkux Kapnarax.

Haiibinpr 3MiHM BiOyBarOThCS B SUTMHOBUX JIi-
cax. Miclie sUIMHU, 110 BCHXAE, MEPEBAXKHO 3aliMaIOTh
SUTUIIS 1 OYK. Hopsm 3 UM, y NPUPOXHOMY IOHOBIICH-
Hi JIGPEBOCTAHIB 33 Y4aCTIO SUTMHH, SUTHII Ta Oyka of-
HO3HAuHO IepeBakae OyK JICOBUH 1 1€ J1a€ MmiJgcTaBy
CTBEPKYBaTH, 0 T0OambHEe MOTeIuTiHag B Kapmar-
CHKOMY PETiOH1 HalO1IBIIIO0 MipOO TTOKPAIITHIIO JIiCO-
POCIMHHI YMOBH came Jijisi OyKa JIicOBOTO.

Bracmimok KIMaTHIHUX 3MiH BIIOyaHCS 3Mi-
HU y TOPOTHOMY CKJIAJi JHCIB y TaKWX HaIpsIMax:
a) 1y60Bo-OyKoBi JicH TPaHCHOPMYIOTECS B 6y1<0130-
Jty0OBIi 31 3MiHOKO TirPOTOITY 3i «CBIXKOTO» Ha «CYXHID»;
6) OyKOBO-STUIIEBI JIICH — B SUTAIIEBO- 6y1<0131 31 3MIHOKO
TirpoToNy 3 «BOJIOTOTO» Ha «CBLKHIY; B) TpaboBo-
OyKoBi Jlich — B Tpab0BO-Ay00BO-0YKOBI 31 3MIHOIO Ti-
TPOTOIY 3 «BOJIOTOTO» Ha «CBIXKHI»; T') CMEPEKOBO-
OyKOBO-SUTHIIEBI JIICH — B CMEPEKOBO-SUTUIEBO-OyKOBI
a00 sTHIIeBO-0yKOBI 31 3MIHOIO TITPOTOITY 3 «BOJIOTOTO»
Ha «CBIXHIT»; 1) OYKOBO-SUTHIIEBO-CMEPEKOBI JIiCH — B
CMEPEKOBO-SLTHLICBO- -OyKkoBi a00 sUTUIIEBO-OYKOBI 31
3MIHOIO TirpOTOIY 3 «CHPOTO» i «BOJIOTOr0) Ha «CBi-
KHii»; €) BiZOYIOCh IHTCHCHBHE 3aPOCTAHHS IILTBHO-
JISPHUHHUX JIYK SUTIBIICBUMH Ta JYIICKIEBUMH YTPYIIO-
BaHHSIMHU.

HactymauMm eramomM HayKOBHX JIOCHIKEHb TIO-
BUHHO CTaTH JIICOTHIIONOTIYHE KapTyBaHHS JIiCOBOTO
oIy Iicorocmogapchkux manpueMcTB Kapnarchko-
TO PEerioHy IIiJ| Yac MPOBEJCHHS iX JIiCOBIIOPSIKYBaH-
Hs BIAMIOBIAHO 710 cTarTi 46 JlicoBoro konekcy Ykpai-
HU. BapTo 3a3Ha4nTH, 110 JIICOTUTIONOTIYHE BIOPSAKY-
BaHHS KapraTchKoro perioHy He 31iHCHIOBAIOCS O1b-
nie 50 pokiB.
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coctaBa gpeBoctoeB YKpanHckux Kapnar
B CBA3M C U3MEHEeHUAMU KNnMmaTa

t0.C. Wnapsbik', I T. KpuHnykuir?, 10. M. Je6pbiHiok?
['moGanbHBIe U3MEHEHUS KIMMaTa yKe ceiuac cy-

IIECTBEHHO M3MEHWIM YCIIOBHS BEIEHHS JIECHO-
ro xo3dicTBa B YkpamHckux Kapmarax — B pesynb-

' Hnapeix FOputi Cmenanosuy — 4iaeH-KoppecnonaeHt JlecHoit

aKaJeMHn HayK YKpauHbI, JOKTOP CEIbCKOXO3SHCTBEHHBIX HAyK,
npodeccop Kadeaps! gecoBoacTa. [Ipukaprarckuil HallMOHAb-
HbIH yHUBepcuTeT MMend Bacobuts Credanbika, yiu. Nanunkas, 201,
. Bano-®pankosck, 76008, Ykpanna. Ten.: + 38-0342-596163,
+ 38-050-188-02-61. E-mail: yurii.shparyk@pnu.edu.ua ORCID:
https://orcid.org/0000-0001-8047-6356

Kpunuyxuu [ pueoputi Tomxosuu — axagemuk JlecHoit akame-
muu Hayk Ykpausbl, [Ipesunent JIAH Ykpaunsl, 1okTop 61OIIO-
THYCCKUX HayK, Ipodeccop, 3aBeAyOUHid Kadeapol JIecoBOI-
cTBa. HanmoHanbHBIN JTECOTEXHMUECKUN YHUBEPCUTET YKPAaWHBI,
yi1. rerepana UYynpuuku, 103, r. JIeBoB, 79057, Ykpauna. Ten.:
032-237-89-05, +38-067-784-11-60. E-mail: krynytsk@ukr.net

Jlebpuniok IOpuii Muxaiinosuy — akagemuk JlecHoit akajieMun HayK
VkpauHsbl, akajeMuk-cekperapb JIJAH YkpauHbl, TOKTOp CEIbCKO-
XO3SICTBEHHBIX HayK, Mpodeccop kadenpsl JeCHBIX KYJIBTYp i J1ec-
HOM cenekiuy. HanmoHanbHBIM J1€COTEXHUYECKHH YHUBEPCUTET
VYkpaussl, yi1. renepana Yynpunku, 103, . JIeBos, 79057, Ykpau-
Ha. Ten.: 032-235-30-12, +38-067-195-78-36. E-mail: debrynuk
ju@ukr.net ORCID: http://orcid.org/0000-0002-0994-349X

90 10. C. Wnapuk, I. T. Kpunuubkni, 10. M. Jlebputiok. TeHaeHLiT AUHAMIKM TUNIB NiCOPOCAMHHIX YMOB i NOPOAHOTO CKNaAy AepeBOCTaHiB...



Proceedings of the Forestry Academy of Sciences of Ukraine, 2020, vol. 20

TaTe MacCOBOTO YCHIXaHUS €IHbHUKOB MHOTHE TIPEa-
OpUSATHS ~ BBIHY)KICHBI  [IEPEOPHEHTHPOBATh  CBOM
JIECOXO35UCTBEHHbIE MEpONPUATHS Ha BBIPALIUBaHNE
TOBApHOM JAPEBECUHBI APYTHX mopoa. B reuenne 2010-
2019 rr. kmumaronsl Kapnarckoro pernoHa craiu Te-
Tiee U Cylle Ha OJIMH, a YacTO — U Ha JBa Kjacca T'H-
rpoTona. MI3MeHeHne CyMMbI aKkTHBHBIX TEMIIEpaTyp B
3TOT MEPUOA UMEET YETKUH TPEHl K YBEIMUYCHHUIO IO
JIAHHBIM BCEX METEOCTaHIM — 0T 16% Ha paBHUHE U
1o 36% — B ropax. COOTBETCTBEHHO PACTET MPOIOIKH-
TEJIBHOCTB BEre€TallMOHHOTO MIEPUOAA, UTO SBIISIETCS Be-
COMON PUYUHON U3MEHEHUH B COCTABE PACTUTEIbHBIX
cyodopmanuii u popmanuii. Kiumarudeckue u3mMeHe-
HUS TIPUBENIM K M3MEHEHUSM B IJIOMIANN €CTECTBEH-
HOT'O PACHpPOCTPaHEHUs] DIABHBIX II0POJ pPErHoHa:
HEKOTOpbIE M3 HUX (€J1b) PE3KO YMEHBIIHMIIH IUIOIAAb
CBOETO €CTECTBEHHOIO apeaa, Toraa kKak apyrue (Oyk,
nuxra) — ero pacmupmin. C NpogoKeHUeM 3THUX U3-
MEHCHMI KJIMMaTa COCTaB PaCTHTEIBHBIX CyOdopma-
Uil OyZeT M B JambHEHIIIEeM MEHSATHCS €CTECTBEHHBIM
nyteM. [1o3ToMy, TeHIEHIIMN KIIMMATOI€HHBIX U3MEHe-
HUM THUIIOB Jieca (JECOPACTUTENIBHBIX YCIOBUH + CO-
ctaBa mopox) B YkpauHckux Kapmatax HeoOXommmo
UACHTH(QUIUPOBATD.

Haubonpmme u3aMeHEHHS TPOUCXONAT B EJIOBBIX
Jecax — MECTO €M, KOTOpas YChIXaeT, MpeuMyle-
CTBEHHO 3aHMMaloT nuxra u Oyk. Ilo marepuanam se-
COyCTpoicTBa 3a()MKCUPOBAHO YBEIMUYCHHUE ILIOIIAAN
OYKOBBIX M IIMXTOBBIX JIECOB 32 CYET YMEHBLICHUSI TLI0-
111 eJTbHUKOB B OOJIBIIMHCTBE MPEINPUSTHIA JIECHO-
ro X034icTBa pernoHa. Hapsiny ¢ 3TUM, B €CTECTBEH-
HOM BO300OHOBJICHHH APEBOCTOEB C YyYacTHEM eIlH,
MUXTHI U OyKa OJJTHO3HAYHO MpeodiiagaeT OyK JIECHOU U
3TO JaeT OCHOBaHME YTBEPXKIATh, YTO [100aIBHOE T10-
terienne B Kapnarckom perrone B HauOoJIbIIeH cTe-
MEeHN YIYUYUIMIIO JIECOPACTUTENbHBIX YCIOBUI MMEH-
HO Juisi Oyka necHoro. [TodTomy, akTyajabHBIM SIBIISI-
€TCsl BBISBIICHUE 3aKOHOMEPHOCTEH 3TUX H3MEHEHUI
[UIsl TIPaBUIIBHOTO BBIOOpA IVIABHBIX IOPOX IO THIIAM
jeca W MPUPOAHBIM paiioHaM. TeHIeHIMH TUHAMHUKH
JIECOPACTUTENBHBIX YCIOBHI M OPOJHOTO COCTaBa Jie-
COB pPEerrMoHa WACHTU(PHULIUPOBAHBI 10 BEIOMCTBEHHBIM
JIaHHBIM METEOCTaHIIMI U JIECOyCTPOMCTBA.

YCcTaHOBIIEHO, YTO KIIMMATOTEHHBIE N3MEHEHUS Jie-
coB YkpanHckux Kapnar npoucxonsit B Takux Harpas-
JICHHSIX: a) AyO0OBO-OyKOBBIE Jieca TpaHC(HOPMUPYIOT-
csi B OykoBO-IyOOBBIE C M3MEHEHHEM THUIPOTOMA CO
«CBEKEro» Ha «Cyxoi»; 0) OyKOBO-IIMXTOBBIE Jieca — B
MUXTOBO-OYKOBBIE C M3MEHEHHNEM TUTPOTONA C «BIIAXK-
HOTO» Ha «CBEXMWil»; B) TpabOBO-OyKOBBIE Jieca — B
rpaboBo-1y00BO-OyKOBBIE C M3MEHEHUEM THTPOTOIIA C
«BIIAKHOTOY» Ha «CBEXUI»; I') €JI0BO-0yKOBO-TINXTOBBIE
jJeca — B €JIOBO-TIMXTOBO-OYKOBBIE WIJIM THXTOBO-
OyKOBbIE C U3MEHEHUEM THTPOTOMNA C «BJIAXKHOT0» Ha
«CBEXHI; 1) OYKOBO-EJIOBO-IIUXTOBBIE JIeCa — B €JI0BO-
MTUXTOBO-OYKOBBIE WIIM THXTOBO-OyKOBBIE C HM3MEHE-
HHEM TUTPOTOIA C «CBIPOTO» U «BJIAYKHOI'O» HA «CBE-
KHIi»; €) 3aJiepHeIIble JIyTa U BBICOKOTOPHBIE TacTOMIIA
WHTEHCHUBHO 3apacTaroT €J0BBIMH, MOXKEBEIOBBIMU U
3e1€HO0-0JIbXOBBIMU PACTUTEIBHBIMH COOOIIECTBAMH.

KoHncrarupyercst Hacy1Hast HEOOXOIUMOCTb B JIECO-
THUIIOJIOTHYECKOM KapTUPOBAHUH JIECOXO3AHCTBEHHBIX
npeanpuatuii Kapnarckoro pernona Bo BpeMsi IpoBe-
JIEHHsI UX TIOBTOPHOTO JIECOYCTPOMCTBA C LIETBIO TOJIe-
BOI UIEHTH(UKAIMY CYIIECTBYIOIINX THIIOB Jieca.

KuroueBble cjioBa: KIMMAaTOT€HHbIE H3MEHEHUS
JIECOB; CyMMa aKTHUBHBIX TEMIeparyp; KOIUYECTBO
OCAaJIKOB; JIECOYCTPOICTBO; BBICOTHBIE IIOSiCA PACTH-
TEJILHOCTH; TUII JIeCa; TUI APEBOCTOSI.

Trends of dynamics in the site
conditions types and species composition
of the forest stands in the Ukrainian
Carpathians caused by climate changes

Y. Shparyk’, H. Krynytskyy?, lu. Debryniuk?

Global climate changes have already significantly
changed the conditions for forestry in the Ukrainian
Carpathians. Because of the massive spruce forests
decline many enterprises are forced to reorient their
forestry activities to planting marketable wood of other
species. Climatopes of the Carpathian region became
warmer and drier by one, and often — by two classes of
hygrotopes during 2010-2019. The change in the sum
of active temperatures in this period has a clear trend
toward an increase according to the data of all regional
weather stations — from 16% in the plain conditions
and up to 36% — in the mountains. Growing season
increases accordingly, which is a significant reason for
changes in the species composition of subformations
and formations. Climatic changes have changed the
areas of a natural distribution of the main species in
the region: some of them (Norway spruce — Picea
abies (L.) H. Karst.) sharply reduced their area, while
others (Common beech — Fagus sylvatica L., Silver
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fir — Abies alba Mill.) expanded their areas. With the
continuation of actual climate changes, the species
composition of plant sub-formations will continue to
change by natural way. Therefore, the climatogenic
changes in forest types (forest conditions + species
composition) in the Ukrainian Carpathians have to be
identified.

Right now, the greatest changes are in spruce forests
of the Ukrainian Carpathians — the place of Norway
spruce, which declined, is mainly occupied by Silver fir
and Common beech. According to forest inventory data,
an increase in the area of Common beech and Silver fir
forests restored due to a decrease in the area of Norway
spruce forests practically in all regional forestry
enterprises. However, in the natural regeneration of
declining forest stands, with the participation of spruce,
fir and beech in their species compositions, Common
beech clearly prevails, and this suggests that global
warming in the Carpathian region has improved site
conditions mainly for the beech forests. Therefore, it is
relevant to identify the trends of these changes for the
correct selection of the main species for the regional
forest types and natural altitudinal areas.

It has been found that climatogenic changes in the
forests of the Ukrainian Carpathians are going in the
following directions:

a) oak-beech forests are transforming into beech-
oak forests with a hygrotope change from «fresh» to
«dry».

b) beech-fir forests — into fir-beech forests with a
hygrotope change from «wet» to «fresh».

¢) hornbeam-beech forests — into hornbeam-oak-
beech forests with a hygrotope change from «wet» to
«freshy.

d) spruce-beech-fir forests — into spruce-fir-beech or
fir-beech forests with a hygrotope change from «wet»
to «freshy.

e) beech-spruce-fir forests — into spruce-fir-beech or
fir-beech forests with a hygrotope change from «raw»
and «wet» to «freshy.

f) soddy meadows and alpine pastures are inten-
sively overgrown with Norway spruce, Common
juniper and Green alder plant formations.

The urgent need for forest types mapping for
forestry enterprises in the Carpathian region during
their next inventory with the aim of field identification
of existing forest types is ascertained.

Key words: climatogenic changes in forests; sum
of active temperatures; amount of precipitation; forest
inventory; altitudinal forest zones; type of forest; type
of forest stand.
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Larix kaempferi Carr. AK nepcneKTUBHUI fepeBHUIA BUA
ANA NNaHTauwinHoro nicoBMpoLLyBaHHA Yy flicocTaHax 3axigHoro
Jlicocteny YkpaiHu

t0. M. le6puriHioK'

YV 3axionomy Jlicocmeny Vkpainu Larix kaempferi siosnauaemvcs dyoce eucokumu inmencusHicmio pocny (I°-I°
Knacu OOHimemy) ma KOHKYPEeHMO30AMHICMIO 8 MONOOOMY 8ilyi, NepPesa3cHO BUMICHAIOUU 3i CKAAOY HACAONHCEHb THULI
OepesHi guou. Y uucmux nacaodcennax L. kaempferi nacpomadcye narisuwyi sanacu cmoebyposoi oepegunu, xoua iv
cepeoni gucoma ma oiamemp mym nOMImMHO MeHwii, Hidc y MiaHux depesocmanax. Boonouac, y pasi ecmanosnenns 6
YUCTNUX KYILINYPAX MOOPUHU 2YCTOmU, OIU3bKOI 00 ONMUMATbHOIL, cepeori MaKcayiuni NOKASHUKYU X8OUHOI NOpoou Ha-
onudCaromves 00 MaxKux y MiulGHUX HACAONCEHHSX.

3bepesicenicmb MOOPUHU HABIMb | 8 NOYAMKOBO YUCTNUX HACAONCEHHAX XAPAKMEPUIYEMbCA BUCOKOIO 8apiabenbHic-
M0, NPUYUHOIO 4020 € PI3HI nioXoou 00 THMEHCUBHOCMI NPOo8edeHHs pyooK 0021a0y. Biocymmuicms konkpemmuoi npo-
epamu BUPOULYBAHHS MOOPUHOBUX HACAOHCEHb U000 BCMAHOBIEHHA ONU3LKOI 00 ONMUMANbLHOT 2YCmomu y pi3Hi 8iK06i
nepioou € NPUYUHOKW HENOBHO20 BUKOPUCMAHHA e0ApiuHO20 NOMEHYIATY MUNIE JICOPOCTUHHUX YMO8, HeOOOMPUMAHHS
SBHAYHUX 00C51218 Oepesunil.

Jloyineno na mepumopii nicogoeo ¢ondy 3axionoeo Jlicocmeny ma npuieaiux mepumopii Cmeoproeamu Yucmi Ha-
caoocenmss moopunu Kemngpepa 3 pienomipnum posminyeHHAM CAOUBHUX MICYb MA NOCMIHUM RIOMPUMYBAHHIM GUCO-
Koi 3imxHymocmi depesocmany. Cmeoprogamu NAAHMAYINHI HACAONCEHHA Yb020 0EPEBHO20 BUOY OOYLTbHO 8 YMOBAX
0ibpos i cy0ibpos, OyuuH i CyOYUUH, AMUYUH | CYATUYUH.

Ak 00’exm naanmayitinozo nicogupowiyeanus, L. kaempferi 3a00801bHAE HUBKY 8ANCIUBUX BUMOR2! THMEHCUBHULL
picm ma weuoKke HacpoMAaodHceHHs: CMosoypo6oi depesutl; NPOCma MexHoI02is UPOUYBAHH, BIOHOCHO WUUPOKA eKOo-
JIOCTYHA AMNIIINYOd, MONCIUBICMb YCNIUWHO20 KYIbMUBYBAHHA 8 YUCTUX HACAONCEHHAX, YIHHA 0epesuHa, CMmitKicmo
npomu WKIOHUKIG [ X60p00, WUpOKUll Jiana3or 3acmocy8aHHs 0epesutU; MOXCIUBICMb 8€0eHHs THMEHCUBHO20 NPO-
MIHCHO20 KOPUCTHYBAHHA.

Knrouosi cnoea: munu nicopociuHHUX YMo8, 1icO8i KYIbmypu, eycmoma, po3miljenHs caousHux Micyv, sbepeice-
HICb MOOPUHU, XI0 POCY; MAKCAYIliHI NOKA3HUKU, 3anac cmogoypoeoi 0epesutu.

Jlebpuniox IOpitt Muxaiinosuy — axanemik JliciBHuuol akagemii Hayk Ykpainu, akagemik-cekperap JIAH Ykpainu, TOKTOp CilbCBKOTOCIO-
JIAPCBKUX HayK, npodecop kadeapu JicOBUX KylbTyp i JlicoBoi cenekuii. HamioHanbHuil nicoTeXHIYHUH yHiBepcuTeT YKpaiHu, Byl. reHepa-
na Yynpunkwu, 103, m. JIbiB, 79057, Ykpaina. Ten.: 032-235-30-12, +38-067-195-78-36. E-mail: debrynuk ju@ukr.net ORCID: http://orcid.
0rg/0000-0002-0994-349X
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Beryn. JlicocTann MOApUHN BKPUBAIOTH MTPUOIN3-
HO 4700 kM? 0. XOKKaN/I0 1 CTaIu OCHOBHOIO JIICOBOIO
exocuctemoro Ha miBHoui Anonii (Qu Laiye, 2016).
JlepeBrHa MOJPUHY CTPYKTYPHO KJIacu(iKyeThCs B O6a-
raTbOX KpaiHax sIK OJHa 3-TIOMIX IHIIMX XBOWHHUX I10-
pij 3 HAWBUIIOK HECYYOI0 3/IaTHICTIO (KJjac MII[HOCTI
C30) (Barriola, Aira & Lafuente, 2019), mo € Baxiu-
BUM CTUMYJIOM JUISl 11 KyJIETUBYBaHHS.

KynsruByBannus moapuan Kemmgepa abo ToHKO-
myckaroi, abo smoHcbkoi (Larix kaempferi (Lamb.)
Carriére, Larix leptolepis (Siebold et Zucc.) Gord.) mae
cBoi1 ocoOuuBocTi. BHacmiok 3matHocti Buuny (op-
MYBaTH NIUTbHUNA HAMET, HACAJKCHHSI MOJIPUHHN MOXK-
Ha CTBOpIOBaTH 4HCTUMH. OHAK IPAKTUKA MOHO-
KyJABTYpH IIiJi 4ac CTBOPEHHS IUIaHTauiil Larix spp.
y lliBHiuHO-Cxignomy Kwurai npu3BeNa JI0 TaKuX
HpO6J'I€M SIK 3HIKEHHS POAIOYOCTI IPYHTY 1 34aTHOCTI
fioro yrpumyBaru Boay (Deliang Lu et al., 2018). Tomy
JUISE TIOCTYIIOBOTO TIEPETBOPEHHSI YMCTUX TUIAHTAIIN
MOJIPMHU y MilllaHi BHKOPUCTAHO IpiOHOMACIITaOHY
PEryisLio HaMeTy HUISIXOM (OpPMYyBaHHS «BIKOH» pi3-
HOI TUTOII 1 KyJBTUBYBAHHS Y IIHX «BIKHAX» JIBOX BH-
niB — Juglans mandshurica ta Picea koraiensis.

[Moniony npobmemy mnst [liBaiuHO-CxigHoro Ku-
Taro Bim3Havanu ¥ iHmi aBtopm (Gang, Qiaoling, &
Jiaojun, 2015). Tak, mns 3a0BOJICHHS TIOTIMTY HA Jie-
PEBHHY BeNWKI TUIOLI MIMPOKOJUCTSHUX JIICiB Oyimu
3aMiHEHI YHCTHMH TUIaHTaiismu Larix spp. OcraH-
Hi 3HU3WIM POIIOYICTH TPYHTY, CHPHUSUIA 3aKUCIICH-
HIO [TOBEPXHEBOI'0 CTOKY Ta 3MEHILIMWIN PiBeHb 0i0pi3-
HOMaHITTS. J{J7151 yCyHEHHS X HEraTUBHUX HACIIIKIB
nocraja npoliieMa MEpeTBOPEHHS! YUCTUX MOAPHHO-
BUX IUIAHTALi} y MilllaHi JIICH UIIXOM BHKOPHCTAHHS
JIBOX JIOMIHYIOUHX IIUPOKOIHMCTSHUX BUMIIB — Juglans
mandshurica i Fraxinus mandshurica.

[opiBHSIHHS KOHUEHTpALii MOXUBHUX PEYOBUH Y
TPYHTOBOMY PO3YHHI IiJl JINCTIHAMH JICOBUMH Haca-
JDKEHHSIMU Ta IaHTanisMu L. kaempferi y nipoBiHIii
Kangwon-do (Kopest) nmokasaso, 1110 cymMapHe BHECEH-
HS TIOKUBHUX PEYOBUH 3 OMAIOM OyJI0 3HAYHO OiTb-
LIMM Y JIMCTSHUX JIICOBUX HACAPKEHHAX, HDK Ha IUIaH-
tanisix mMoapunu (Muh-Ho, Don-Koo, & Tae-Won,
2007). Ilomibny cuTyariro BUSBWIN IHII JOCIIiIHU-
ku (Cheng-hu, Tian-zhen, Qin-hua, & Chun, 2005) iz
ranTanisMu L. kaempferi B SInownii. 3a BUHATKOM Ba-
JIOBOTO a30TY, BCI 1HIIN MOKAa3HUKH POIIOUOCTI TPYHTY
(opraniunuii cyoctpar, 3aranpHi N i K, pyxomi dopmu
N, P i K) nig npuponHum Jticom Oyiny BHIIUMU, HIK Y
TPYHTI i MJIaHTAII€IO.

BonHouac iHIII pe3ynbTaTé JTOCHIIKEHb BKa3ylOTh
Ha MoapuHy Kemndepa, sik Ha TPYHTONOJNIMNIITYBaIIb-
HUH nepeBHui BUA. bamanc asoty i pochopy B rpyH-
Ti € Ay)Xe BaXJIMBOIO YMOBOIO Ul ILBUAKOTO POCTY
L. kaempferi (Junyu, Qingxue, Jinxin, Korpelainen, &
Chunyang, 2016). BupueHHsT XiMIYHIX BIACTHBOCTEH
CYIJIMHUCTUX TPYHTIB MiJ| TUTaHTAIisIMU Pinus rigida i
Larix kaempferi, sixi 3aiimatots npubausto 60% mo-
i mrydHux JiciB y Kopei, miarBepauno no3suTuBHAN
BILTMB MOJIpUHH Ha TPYHT (A-Ram, Jachong, Minseok,
& Sun-Wha, 2013). Ha mnanTtamii MOIpHHU 3araiib-
HUH BMICT a30Ty, HOCTYIHI KOHIEHTpalii ¢pocdopy i

OpraHiYHUX PEYOBUH OyNIM BUILIMMH, HiXK Ha IUIAHTALIi
COCHH 1 TIOKa3aJ1y MO3UTUBHI TEHACHIII 31 301/bIIeH-
HSIM BiKY HACaQJ’KCHb.

Bupuennst ¢i3M4HMX 1 XIMIYHMX BJIaCTHBOCTEH
TPYHTY Ha Pi3HUX CTadisX po3BUTKY (6, 15,23 135 po-
KiB) TutaHTauiil L. kaempferi y nicosiit 30H1 CsiomyH-
mranp nposiHii ['aascy (Kutaif) mokasaino, mo Biac-
TUBOCTI IPYHTY ACLIO MOTIPLIMIUCS i HACa KSHHS-
Mu 23-pigHoro Biky. [Ipore i3 301IbIICHHSIM BiKy Ha-
capkeHb (35 p.) KamiisipHa NOPUCTICTh 1 MaKCUMaJIb-
Ha BOJIOTOEMKICTH 3pociu 10 45,56 1 42,65%, a Kijb-
KiCTh MOXXMUBHHUX PEYOBMH y TPYHTI MOBEpHYJACS 0
BHCOKOTO PIBHSI, HaBiTh HA0AraTo BWIIOTO BiJ PiBHS
micy cepennboro Biky (Hong, Xiao, Dong, Ya, & Jian
2012). PesynmpTatu 1OCIIKEHHS Taf0Th iHPOPMATHBHI
JaHi npo nepesary Bubopy L. kaempferi nyis nicoBux
MMOCAJIOK SIK TPYHTOMOKpAaITyBaIbHOTO BUAY (A-Ram,
Jaehong, Minseok, & Sun-Wha, 2013).

Ityuni HacamkeHus L. kaempferi HE 3HUKYIOTH
(IIOPUCTUYHOTO PI3HOMAHITTS, BUIOBUI CKJIAJ SIKOTO
MOCTYIOBO BiTHOBIIOETHCS MiJ MOJAPUHHUKAMH 1 Ha-
BiTh TIEpEBaXKa€ 3a KiJIbKICHUM 1 BUJIOBUM CKJIaJIOM CY-
CiTHI MIJITHKYW 3 KOPIHHOIO €TAJIOHHOIO POCITHHHICTIO
(Kim et al., 2013).

[lix vac mOpiBHAHHS BiIMIHHOCTEH Yy pi3HOMaHIT-
HOCTI BUJIB POCIUH MK XBOMHUMHU IUIAHTAIlIIMH L.
kaempferi Ta MAPOKOIUCTUMH BTOPUHHHUMH JTiCAMHU
13 Quercus crispula B Llentpanpuiii SAnonii Nagaike
(2002) BcTaHOBHB, IO 0araTCTBO BHIIB POCIWH Ha
IUTaHTalisAX OyJI0 3HAYHO OUTBIIMM, HIXK Y BTOPUHHUX
Jicax; Xo4a B IUTAHTAIlISAX OyJI0 MEHIIIE BUIIB BHCO-
KHX JICPEB.

Bunose pizHOMaHITTS i 0ararcTBO JIiCOBOTO pOC-
JIMHHOTO BKPUTTS Ha MJaHTauisx L. kaempferi 3 Tpu-
BaJIOIO 1 CTaHJAPTHOIO POTaIli€lo ci1ado BiIPi3HIIN-
cst M coboro. [Ipore Bce-Taku mianTamii 3 TpUBaINM
000poToM pyOKH MOXXYTH BIJTHOBIIOBATH 1 MIATPUMY-
BaTl BUJOBHI CKJIaJ JIiICOBOI POCIMHHOCTI Ha JEIIO0
Bumomy piBHi (Nagaike, & Hayashi, 2004).

¥ ropax Kopei L. kaempferi He BiA3Ha4a€ThCs LyKe
BHCOKOIO IIBUJIKICTIO pocTty. Seo, Lee, & Choi (2018)
3iCHIIIN HOplBHHHHH 3a MOKAa3HUKAMH POCTY OCHO-
BHHX BHUIIB XBoWHUX nepeB lliBnennoi Kopei — Pinus
densiflora, Pinus koraiensis ta Larix kaempferi.
Mipy crapiaas npupoctu 3a DBH y P koraiensis Ta
L. kaempferi 6ynu nocuTh NOAIOHMMH, OAHAK BHIIH-
Mu, HIX y P densiflora. Halitnmxanii 3aradpHU Tpy-
picT 3a BUCOTOIO BCTaHOBICHO y L. kaempferi, naiiBu-
it — y P. koraiensis.

VY xpainax €Bponu L. kaempferi kpaimoro mpo-
MyKTUBHICTIO BI3HAYAETHCS B OOJACTSAX 3 aTJIAHTHY-
HUM KJIIMaroMm, Ha TPyHTax 3 I0OPOIO BOJOTOEMKiC-
110 (Dengler & Rohrig, 1980). B Ykpaini 3a Takcariii-
HUMH [MOKAa3HUKaMU BOHA TEPEBa)ka€ HE TUIbKHU O1lIb-
IIiCTh AOOPUTEHHUX BUIIB, aje i, B OKPEeMHX BHITA]l-
Kax, 1 Larix decidua. ToMmy BaXJIMBHM Yy TIPaKTHUII Be-
JICHHSI JTICOBOTO TOCTIOAAPCTBA € MUTAHHS IIO/I0 CTBO-
PEHHS Ta BUPOLILYBAaHHS JTICOBUX HACa/JKCHb 3 KOPOT-
KHM 000pOTOM pYOKH i3 IIOTO HIBUAKOPOCIOTO Ta BH-
COKOIIPOLyKTUBHOTO JIEPEBHOTO BHTY.

[MopiBHSIHO 3 MOJIPHUHOIO EBPOIEHCHKOIO, MOJPUHA
Kemnepa kpaiie nepeHOCUTH 3aJIepHIHHS TPYHTY Ta
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Ha/UTUIIIKOBE 3BOJIOYKEHHSI, MEHII CBITJIONIO0HA, PO3BH-
Ba€ rycTile oXBOeHHs. Y Bonorux exaronax (C,, D)
L. kaempferi Bin3Ha4a€ThCsl KpamuM POCTOM 1 IMPO-
JYKTUBHICTIO, TOII sK B ymoBax C, i D, kparue pocre
L. decidua (Debryniuk, 2008; Debryniuk, Krynytskyy,
& Tselen, 2016). 3aranoM JOCIIHUKY BUSBUIH JIEIIO
BUIITY MPOAYKTUBHICTH MoApuHu Kemndepa, mopiBHs-
HO 3 MOJIPHHOIO €BPOIIEHCHKOI0: OLIBIITY — B MOJOZIOMY,
MEHIIY — B CTapLIOMY Billi. 3 OISy BarOMOTO ITi/{BH-
WEHHs TIPOLYKTHBHOCTI JIiCIB MOXYTb OyTH YCIIlIHO
BUKOPHUCTaHI 00W/Ba BUIN MOJPUHH.

Bucoky npoayktuBHicTs L. kaempferi BinzHaueHO
y Oaratbox pobotax (Peshko, 1965; Zhivitsky, 1968;
Mauryn, 1970; Olijnyk, 1991; Paques, 1992; Fuchylo,
Sbytna, 2012). ¥V 17-24-piunomMy BiLi 3amac cToBOY-
POBOT JIEPEeBHHU MOAPHHHU Y JTICOBUX KYJIBTYPax CsTae
310-400 m*ra! (Olijnyk, 1977; Debrynsuk, 2007).

Ha BigmiHy BiJ MOApPWHM €BPOMEHCHKOi, MOIpPH-
Ha Kemmndepa cxninpHa 10 yTBOPEHHS TOBCTHX CYUKIB,
YoMy MO)KHA 3aIl00IrTH 3aIpOBAKSHHSIM BHCOKOI T10-
YaTKOBOI T'YCTOTH CaJliHHsI 3 HACTYIIHUM PIBHOMIpHHM
3piHKYBAaHHM 3T1/THO 3 TEXHOJIOTIYHOIO CXEMOIO BHPO-
myBanHs (Olijnyk, 1991). Ilix gac cTBOpeHHS KyIbTyp
L. kaempferi nocniaHUKU pEKOMEHIYIOTh pi3HE pPO3Mi-
IIEHHS caauBHUX Micipb — Big 1,5 X 1,5...1 x2 1o 2 X
x 3...2 x 5 M (Hartmut, 1987) [Ipu pomMy amist 110-
Oporo OUMIICHHS CTOB6yp1B BiJ CYUKiB, (bopMyBaHH;I
SKICHOT JIepeBHHU, JIICIBHUYUMH 3aX0J[aMH Y BiIli JIO
15 pokiB IpUPOCTH MOAPHHHM 32 JiaMEeTPOM MOTPiOHO
3MEHILNTH, & B CTAPLIOMY, HABIIAKU — 301TBIIUTH, TOMY
TJIaHTAIl] MOAPUHU IMOYATKOBO MMOTPIOHO CTBOPIOBATH
ryctumu — 4,5-5,0 tuc. wt.ra’ (Olijnyk, 1977).

MonemtoBanust pocty L. kaempferi y 10-piunnx
TUIAHTAIIMHIX HACADKEHHSIX Pi3HOI TOYaTKOBOI TyC-
TOTH y TIpoBiHIIT 3axigauii Xenan (SmoHis) mokasa-
70, 0 ONTHMAaJIbHA TYCTOTA CaIiHHS MOIPHUHU IS
OTpUMaHHS JpiOHOI Ta CepeaHBOTO PO3MIPY IEepEBU-
HM IOBMHHA CTaHOBUTH, BimmosizHo, 2000-2500 Tta
1000-1500 mwr.ra! (Zhao Kun et al., 2002). Onru-
MyM TyctoTH y 50-piunmx mocaaxax L. kaempferi
y MocKOBCBKil 001. 3HaXoauThes B miamazoHi 340-
595 croOypiB Ha 1 ra. 3a OLIBIIOI TYCTOTH CTOSIH-
HS CIIOCTEPEIKEHO Pi3Ke 3HIKCHHS TaKCAIliiHUX T10-
ka3HukiB (Melnyk, Merzlenko, & Lobova, 2016).
Jnst oTpuMaHHsI 3HAYHOTO 3amacy CToBOypoBoi Je-
peBuHH nomsAAoBi pyOoku y 3axigaomy Jlicocremy
HEOOXiTHO MPOBOAUTH 3 TaKOK IHTEHCHBHICTIO, OO
y cepeanboBikoBux (61-70 p.) HacaJKEHHSIX Killb-
KicTh MoApuHH Ha 1 ra craHoBmia O6mu3pko 500 mT.
ocobun (Debryniuk, 2007; Debryniuk, Krynitskyy, &
Tselen, 2016).

MoanHa Kemniepa B ymoBax 3axigHOTO perioHy
YKpaiHu BiA3HAYAETHCS BUCOKUMU TIOKa3HUKAMH YKUT-
TEBOTO CTaHy B TUIAx Jicopocnuunux ymos — C,, C,,
D,, D,, Hacammiepes — y BUCOKOTPOAYKTHBHUX Haca-
,I[)KGHHS{X (19-I° Gomiter). B oOKpeMHX BHIIaJKaxX BUCOKI
MOKa3HUKH KUTTEBOTO CTaHy IMPUTAMaHHi 1 HacaKeH-
HsM fAemio crnadmroro pocty (I-I° GoriTeT), M0 3yMOB-
JICHO CHEIM(IKOI0 JesIKUX eKOTUIiB MoapuHU. OHAK,
SKIIO BIJTHOCHA y4YacThb 3[JOPOBUX AEPEB 3a 3alacoMm
CTOBOYPOBOI IEPEBUHM y HACAKEHHAX B yMOBax C, 1

D, Bi,[[piSHﬂeTI)Cﬂ nomitHime (£9%), To B ymosax D, i
D BOHA Maike Bl,ZlcyTHH (£3%). 3anac nepeBuHU CI/IJ‘IB—
HO BCHXAIOMHX i 3ACOXINX OCOOUH MOJIPUHH Y JOCIi-
JOKEHUX THTIAX JICOPOCTMHHUX YMOB MPAKTHYHO Bij-
CYTHIH, a 3amac cmabo- i cepeTHbOBCUXAIUUX — JIyKe
Hu3bkuil (Belelia & Debryniuk, 2017). IIpore noTpio-
HO 30epiraTe BHUCOKY OOEpeKHICTh, TIEPII HIXK BUKO-
puctoByBatH L. decidua uwn L. kaempferi Ha ninsHkax,
Jie paHiiie pocna Picea abies, ypaxena Heterobasidion
annosum (Vollbrecht, Johansson, Eriksson, & Stenlid,.
1995). V takomy pasi KUIBKICTb 3apa)keHHX JIepeB Mo-
JIPUHU KOPEHEBOKO T'YOKOIO MOXE JOCSATTH, BIJIIOBI-
HO, 951 72%.

Harpomamxennss L. kaempferi 3Ha4yHHMX 3araciB
CTOBOYPOBOT JICPEBUHU 32 BIJHOCHO KOPOTKI TEPMIiHH,
MOYKJIMBICTh YCIIIIHOTO KyJIBTUBYBaHHS B YMCTHX Ha-
Ca/DKCHHSX, BITHOCHO IIMPOKA EKOJOTiYHA aMILTITY-
na, rpyHTononiHmyBaanm‘/'I BILUIMB, BHCOKa O10THY-
Ha CTIHKICTh CIPHSIOTH IIMPOKOMY BIIPOBADKCHHIO
LFOTO JIEPEBHOTO BH/y B JICOBI HACALKEHHs 3axiIHO-
ro Jlicocteny i mpuierux teputopiit (Olijnyk, 1977,
Debryniuk, 2007). 3 1150T0 MOTISITY akmyaibHUM ni-
MAaHHAM € BCTAHOBJICHHS JOIIFHOCTI KyJIBTHBYBaHHS
MOJIpUHH y TJIAHTAI[IHUX HACAJDKCHHSX 3 KOPOTKUM
000pOTOM PyOKH.

006’exTH Ta MeTOOMKA AOCHiTKeHb. 00 ekm 00-
CiOdHCeH s — ITYYHI MOJIOA1, CEPEAHBOBIKOBI Ta MPH-
CTUTAIOYi HacaKeHHsI 3a ydacTio L. kaempferi y cy-
TPYIOBHUX 1 TPYIOBUX THIAX JICOPOCIMHHUX YMOB.
Ilpeomem docnidacennss — MTUHAMIKA TaKCALlIMHUX T10-
Ka3HUKIB L. kaempferi 3a7eXHO BT THITY JIICOPOCITHH-
HUX YMOB, Y4acTi MOAPWUHU y CKJIaJli, TYCTOTH Ta BiKY
HacaJLKeHHs. Mema oOocnidjicenb — BCTAaHOBUTH JI0-
IUTBHICTh CTBOPCHHS IUIAHTAIlIMHUX JIICOBUX Haca-
JOKEeHB 3a y4acTio L. kaempferi anctoro abo MimaHo-
TO CKJIANy.

JocmimkyBaHi 00’ €KTH po3MillieHi Ha TEPUTOPIT JTi-
coBoro (OHIY JepKaBHUX JICOTOCMOAAPCHKUX IIiJI-
npueMcTB 3axinHoro Jlicocteny Ykpainu.

Jist BUBYEHHS JTIICIBHMUYO-TAKCAIlIHHUX XapaKTe-
PHUCTHK JIEPEBHUX IOPIJ Y JICOBUX KYJIBTYpax BHKO-
pUCTaHO 3araJbHONPHUUHATI METOAMKH JIICIBHHYO-
TaKCalliiHNX JOCITIDKeHb AJIs JIICIBHUIITBA Ta JICO-
Bo1 Takcamii (Girs, Manita, Myronjuk, Swingchuk, &
Berezovsky, 2013).

Tun JicCOpOCTMHHMX YMOB 1 THI JIiCy BH3HaYa-
T 32 arpoOOBaHUMH METOUKAMH THUIIOJOTIYHUX J10-
cmipkenb (Ostapenko & Tkach, 2002) 3 Bukopuctan-
HaM HampaitoBadb Z. Gerushynsky (1987). Ha ocHoBi
XapaKTePUCTHK CKJIajy Ta HpO}.‘LyKTI/IBHOCTi JIePEBHO-
TO ApyCY, CKIay MiUTCKY, TpaB’SHOrO BKPHTTSA, TUITY
TPYHTY, YTOYHIOBAIM THII 1 IIJTHI JTiCOPOCITMHHHX
YMOB, a TaKOX THII JIiCy JUIsl KOXKHOT TPOOHOT TUISTHKH.

ExcriepumenTanpHi Marepiald CTaTUCTUYHO OIpa-
IIOBAHO 3TiTHO 3 MPUHHATHME pekoMeHmamisymu (Go-
roshko, Myklush, & Khomyuk, 2004). Ilix gac craruc-
THUYHOTO ONpAIlOBaHHS 3aCTOCOBYBAIM METOAM Bapia-
MIHHOT CTAaTUCTHUKY 1 TMakeT rmporpam Microsoft Excel.

Pe3yabraTn gocaigkensb. BuBuanu TakcariiiHi o-
Ka3HUKU L. kaempferi y IITYy4HUX HacapKeHHAX 3a-
xigHoro JlicocTery, BIUIMB MOAPWHHU HA IHIII JEpPEB-
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Hi BUIY TIPU CYyMICHOMY 3pOCTaHHIi, TUHAMIKY T'yCTO-
TH MOZAPHHOBHX HacaPKeHb Ha 3amac cTOBOypoBOi zie-
peBuHU. Ha OCHOBI eKcliepUMEHTAIBHUX JIOCITIJKSHb
OTPUMAaHO MaTepial, SKUi BigoOpaxxae OCHOBHI acIek-
TH POCTY Ta HAarpOMaKEHHSI AEPEBUHN MOJPUHHU Y Ha-
Ca/KCHHSIX PI3HOTO CKJIay Ta BiKY.

Taxk, B yMoBax cgidcoco cyepydy y BikoBi# rpyi 17-
25 pOKlB L. kaempferl BiJI3HAYAETHCS TOCTATHHO BHCO-
Koro iHTeHcuBHicTIO pocty (I°-1¢ knacu Gonitety). [pu
IbOMY HaWBUIIH OOHITET MOIPUHH 3a)iKCOBAHO Yy Ha-
caJKeHHX 3a ydacTio nopoau y 9-10 oa. Bucoru mo-
JPYHY 3MIHIOIOTECS B Mexkax 12,3-16,4 M, niamerpu —
12,6-16,0 cM, mpuuoMy BUIIIMMHE TaKCaIliHHAMH TTOKa3-

HUKaMH Ta OiJBIINM 3arlacoM CTOBOYpPOBOI JEPEBUHU
MOJIpUHA XapaKTePU3YEThCSI caMe Y Haca/PKeHHSX 3 ii
nepeBaroro (Taoir.).

YV HacamkeHHi 3 1yOoM yepBoHUM MompuHa Kemrr-
(depa Mae CyTTeBY TiepeBary 3a CepeaHiMH BIHCOTOIO Ta
niamerpom (Ha 14 1 38%), ogHak TyT OOHITET MOIPU-
HU HAaWHWKYIWH, 10 MOKe OyTH HACJIiAKOM CHIIBHO BU-
paKeHUX KOHKYPEHTHHX B3a€MOBIJIHOCHH MiX 0OoMa
IIBUIKOPOCIIMMH JICPESBHUMH BUIAMHU.

36epe)KCHiCTB MOJIPHHH Y JTICOBUX KyJbTypax y i
BIKOBII rpym JIOCTaTHBO BHCOKaA (42-55%), mo 3ae-
JKUTh SIK BiJ IOYaTKOBOT I'YCTOTH ITOPOJIH, TaK 1 BiJ 1H-
TEHCHUBHOCTI MPOBEICHUX PyOOK TOTIISTY.

Tabnuys

Bnuius rycrotu JicoBux KyasTyp Larix kaempferi na 3anac cToBOypoBoOi 1epeBHHH B YMOBax
3axignoro Jlicocremy

KimpkicTs nepes :[5:
No Bix, HO‘I'aTKOBe MoapuHM Ha | ra, mrt. ;5) . Taxcauiitnuii i E G. M.,
IIJI  pokis POSMITIICHH, ) A = HacapKEHHS 5 wm?ra' wmra’
M oYaTKOBa y mepion I 42
IycTOTa  JOCHIDKCHHS 3
1 2 3 4 5 6 7 8 9 10
Tun sicopocinnux ymos — C,
10ct-mn 19 3,0x0,9 3700 1915 51,8 10Mpns I 26,51 230
Ter-mn 25 2,5x0,7 1900 1040 54,7 6Mpst4 Ama I 17,41 161
cr-mp 22 2,5x%0,4 2000 835 41,8 OMms1bk I 16,73 146
I 36 6,0 x 0,8 (Mn) 2100 475 22,6 10Mpns * 22,30 235
330 49 3,0x1,0 ~ 1000 198 ~19,8  SMusa351c2JInlB3 I 17,25 176
2b 64 4,0x1,0 ~ 1000 473 ~473 10Mns I 50,83 574
Ik 76 1,5x1,5 4450 529 11,9 10M s I? 40,41 554
1b 74 3,0x 1,0 1100 517 47,0 10M s I 61,63 682
Tun sicopocnunux ymoB — D,
9ct-mn 17 2,5 x0,75 1330 1221 91,8 10Mpns I 15,22 97
22 21 4,0 x 0,7 300 72 24,0 3Masa5 13851 I 342 23
31 25 3,0 1,0 300 130 433 4,5Mpua3 111121 I 8,26 80
3er-mn 29 3,0x 1,0 300 130 433 6Mnsa4/13B I 13,20 129
8 30 HE BCTAHOBJI.  HE BCTAHOB. 246 - SMuasall'1JIn Id 20,65 212
630 37 4,0x1,0 200 46 23,0 3Ma3I 1 JInl Ac2IT Id 6,79 71
1 40 HE BCTAHOBJI.  HE BCTAHOB. 187 - 6Muasa3Knr2 /138 I 15,31 178
209 34 2,0 x 1,0; Mpge Mt ~ 800 371 ~ 46,4 MMk I 19,02 213
BpAtax Mg Mpe ~ 200 86 ~43,0 IF 556 58
19 39 HE BCTAHOBJI.  HE BCTAHOB. 189 - TMna2 1381 bpc Ic 16,99 189
411 34 3,0x 1,0 825 209 25,3 EMua2ll & 19,02 202
3M 36 HE BCTAaHOBIL. ~ 1000 271 ~21,1 SMusalicll’ Id 29,58 337
12m-3m 38 HE BCTAHOBIL. ~ 1000 262 ~26,2 SMusalicll Id 32,37 406
6naK 36 2,5x0,5 4000 505 12,6 8Musa2/Inx g 27,52 341
211 38 4,0 x1,0 2500 246 9,8 OMus 1l I 23,44 272
6cr-mn 33 3,0x 1,0 ~ 1200 435 ~36,3 10Mpns I 25,54 317
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Ipooososc. maodn.

1 2 3 4 5 6 7 8 9 10
Ser-mn 33 2,0 x0,7 1800 421 23,4 10Mpus I¢ 28,97 338
111 39 2,0 x0,9 1850 468 25,3 10M s I 30,47 361
300 34 2,0 x 2,0 (Mn) 2500 736 29,4 10Mps I 38,58 507
31T 48 3,0x1,0 HE BCTAHOB. 182 - 6Musi2c1Karl [] I 16,96 186
43 41 6,0 x 1,0 (Mn) 1600 354 22,1 SMma2Il Id 22,64 282
49a 51 HE BCTAHOBJI.  HE BCTAHOB. 46 - 2Mps7 13810 Id 4,45 63
3k 66 6,0 x 2,0 (Mxn) 830 286 345 IMualT’ It 36,15 485
3b 67 3,0x1,0 1100 490 44,5 10M s I 60,31 663
530 108 6,0 x 1,5 (Mn) 1100 325 29,5 10Mps I 58,52 863
Tun nmicopociuanmux ymMmoB — D,
55a 23 HE BCTAHOBII. ~400 228 ~57,0 6Mpusa3 13811 Ie 11,23 109
129 22 2,0 x 0,5 1100 491 44,6 6Mnasi251n2 /138 I 21,36 206
80 27 2,0x 1,0 830 245 29,5 TMna2bk1 /138 I 14,76 154
97a 23 2,0 x 0,6 (1,3) 1200 665 55,4 10Mpas I 22,82 240
Stk 37 2,0 x0,7 2800 461 16,5 TMna3 A= I 26,30 307
23n 39 3,0x 1,0 1650 968 58,7 10Mpus It 37,18 390
T 46 2,0x1,0 HE BCTAHOB. 427 - 6Mua3bx1lc I 22,59 291
72a 56 HE BCTAHOBJII.  HE BCTaHOB. 67 - 4Mns6/13B Id 7,34 108
23a 56 HE BCTAHOBI.  HE BCTaHOB. 101 - AMps4 1381 BnlT I* 11,64 147
4k 71 HE BCTAHOBJI.  HE BCTAHOB. 60 - 4Mna4 138111 Bk I 8,73 112
15 75 HE BCTAHOBJI.  HE BCTAHOB. 121 - 6Mpas2I2]13B I 22,86 354
736 108 6,0 x 1,5 (Mn) 1100 102 9,3 6Mpsi2 /1381 51c1 Knr I 17,36 225

Ipumimra. Mps — moapuna Kemndepa; Mae — moapuna eBporneiiceka; [InH — ay0 depBonmii; bk — Oyk sicoBuii; SIc — siceH 3BU4aiiHUi,
JIn — nuna apibHonucra; B3 — B’s13 moperkuii; I — rpad 3Buyaitnmit; 138 — n1y0 3Buyaitnuii; Kir — kien rocrponuctuii; I1 — nceBnorcyra Mensica;
Sn — suHa eBponeiicbka; bx — 6apxar amypcebkuii; B — Bibxa uopha; I1/1 — npoOHa ainsiHka

VY BikoBiif rpymi 32-36 pokiB L. kaempferi poc-
Te nocrarHbo inTeHcuBHO (I°-1° kimacu Gowitery), Ha-
TPOMAJUKYI0UN 3HAYHHH 00CST CTOBOYPOBOI ICPCBHHN.
OcramHiil YMHHUK ICTOTHO 3aJIEKHUTh BiJl 30epexKeHOC-
Ti MOJIPUHU y CKJIaJli HAcaJHKEHHsI: OIbIIa KUTBKICTh
0COOMH MOJIPHHU HAaBiTh Y MilIaHOMY HacaJPKeHHI Ha-
TPOMAIKY€ TaKy * KUIbKICTh AEPEBHHHU, SIK 1 B YHCTO-
My (tipobu Ne 1ct-Mp ta 1m).

V BiKkoBiif Tpyti moHax 50 pokiB MOIPHHA 3HUKYE
inTeHcuBHICTH pocty (I-I* kmacu GoHiTeTy), Xo4a Ha-
rpomMaJiKye 3Ha4Hi o0csiru aepeBunu (550-680 m>ra™!)
32 BHCOKHX IOKa3HHKIB CepenHiX BHCOTH (24-28 M)
ta miametpa (33-39 cm). 36epexeHicTh MOAPUHA Ha-
BiTh y TIOYAaTKOBO YUCTHUX HACAPKEHHSX BiJI3HAYAETHCS
3Ha4HOW BapiabenpHicTIO (12-47%), MPUYUHOIO YOTO
€ Pi3Hi MiX0IU A0 IHTEHCUBHOCTI TIPOBEACHHS PyOOK
JIOTJISILY.

HaiibinbIma KijgbKiCTh MOJPUHOBUX HACAHKEHB 30-
cepe/pKeHa caMme y cgiowcux epyoax (muB. Tadm.). Tak,
y BikoBi# rpymi 19-25 poxkiB L. kaempferi pocre 3a
[e-I* xmacamMu OOHITETY, 110 TIOMITHO BHIIE, HI)K B yMO-
Bax C,. Harpomamkenuii 3anac cTroBOypoBOi JepeBu-
HU 3aJICKUTD Bijl y4acTi MOAPUHH y CKJIaJl JepeBOCTa-

HY, 1110, TIEPEBAKHO, PETIPE3EHTYETHCS Yepe3 KiJIbKICTh
JIEpeB Ha ONMHUIN Iionl. 3a OLIBIIOT KUIBKOCTI Jie-
peB MoapuHHM Ha | ra 3anac AepeBUHH BiAOBIAHO Haii-
OLTBIINI, OTHAK CEpeIHi BUCOTA Ta JTiaMeTp HaWHMK-
gi (I14-10cT-Mn).

36epe>i<eH10TL JiepeB y il BiKOBIH rpymi 3aeKuTh
BiJl IHTEHCHBHOCTI PYOOK OISy 1 3HaXOOUTHCS B
mexax 24,0-51,8%. CroBOypu moxpunu y Biui 19-25
POKIB BXX€ OCATAIOTh KOMEPIIHHNX po3MipiB. OaHaK,
SIKIIIO B YMCTOMY HAaCa/DKCHHI Cepe/lHi BUCOTa 1 Jia-
METpP MOJPUHU CTAaHOBJIATH TUTbKH 15,6 M Ta 13,1 cM,
TO y MIIIaHUX HACa/DKEHHSAX Il 3HaYeHHsS Habararto
Bui (BignosigHo, 13,1-19,1 M ta 24,6-28,4 cm). I1po-
Te HaWBHUIII 3amacu cTOBOypOBOI J€PEBHHU Harpoma-
JDKYIOTh CaMe JIEPEBOCTAHU YUCTOTO CKIIAMY.

Haiibinpimne HacampkeHb CBIXOTO TPpyMy OyIlo JTocii-
JDKEHO y BIKOBiH rpymi 29-34 poku. Y 6inbmiocTi Haca-
1okeHb L. kaempferi pocte 3a 19 kmacom OOHITETY, 110
CBIAYUTDH MPO JESIKE 3HIKEHHS 1HTEHCHBHOCTI POCTY
XBOWHOTO BHJIy 3a BHUCOTOIO TOPIBHSHO i3 TOTEpea-
HBOIO BIKOBOIO IPYIIOI0. 30€pekKEHICTh MOJPUHH Y il
BIKOBIl IPyTIi BII3HAYAETHCSI BUCOKOIO BapiaOeNbHICTIO
(23,4-46,4%), mpnuomMy Taxy BapiaOenbHICTB 3a 30epe-
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YKEHICTIO MOJPHWHHM BiI3HAYCHO SK y MIIIAaHUX, TaK 1 B
YUCTUX HACAPKCHHAX: OCHOBHY POJIb TYT BiAirparoTh
PEKUMH IPOBEICHHS pyOOK JOTIISY.

Cepenmni BHUCOTH y MIMMAHUX  HACAIKCHHSIX
L. kaempferi nemo uwxui (20,9-23,9 M), HiX y yuc-
Tux (24,5-25,8 M), ToAl sIK OLIbIII 3HAYEHHS CEPEIHIX
niaMeTpiB XapaKTepHi s MillIaHUX MOJAPHHOBHUX Ha-
camkeHb (25,6-36,0 ta 25,8-29,6 cM BiamoBigHO). Y
MIIIaHUX HAaCaPKEHHSIX 32 MEHIIOI BHCOTH (QOpMYy-
FOTHCSI CTOBOYPH O1JTBIIIOT TOBITUHU, TOJ1 SIK Yy YACTUX
HACa/KEHHAX CIIOCTEPIraeMo 3BOPOTHY TCHIACHIIIO.

3amac cToBOYpOBOi I€pPEBUHH MOJAPHHHU 3aJICKUTh
Bix i1 y9gacTi y ckiiajii HacaIKeHHS Ta iHTCHCHUBHOCTI
pyook normsany. OcTaHHif YMHHMK € NMPUYMHOIO 3HA-
YHOT BapiaOebHOCTI 3anacy JIepeBUHH HABITh 1 B YUC-
X MoapuHHUKax (317-507 m3-rat).

IaTencuBHicT pocty L. kaempferi y HacayKeHHSIX
36-40- pquoro Ble SHIDKY€ThCA JI0 I°- I¢ Gowirery 3a
CepenHiX BUCOTH 1 AiamMeTpa, BiANoBiaHO, 23,4-26,1 M
Tta 28,8-43,1 cm. Haii0inpmii 3HaYeHHS CEperIHbOTO
JiaMeTpa XapakTepHi Ui MOAPHHU Y MillIaHUX Haca-
JOKEHHSIX.

30iIbIICHHST BIKY JIICOBHX KYJIBTYP € TPUYHHOIO
3MeHILIeHHs 30epexenocTi Monpunu (9,8-26,2%); mis
JIeSIKUX HACaKeHb el TOKa3HUK HEe BCTAHOBIICHO.

Sk 1 B monepeiHiX BIKOBHX IpyIiax, 3amac JIepeBHHN
3aJICKUTh Bijl KUIBKOCTI JISPEB MOJPUHU Y HACAJKCHHI
1 3BMIHIOETBCS ¥ 3HAYHUX Mekax. HaBiTh y HacamkeH-
HsX 3 IepeBaroto Moapunu (8-10 ox.) 3amac cToBOypo-
BOT JIPEBUHH BiJTHOCHO HEBUCOKUH 1 IO TOTO K BiJI3HA-
YaeThCsA 3HAYHOIO0 BapiabempHicTiO (272-406 M*-Ta),
IO CBiYUTH MPO BUCOKY IHTEHCHBHICTH MPOMIKHOTO
KOPHCTYBAHHS y MOAPHHHUKAX 35-40- piuHOTO BiKy Ta
BIZICYTHOCTI €/IMHOTO MiJXOY IIOXO KX CaMHX 00Cs-
'iB KOPUCTYBaHHS. Y [[bOMY Billi MOAPHHOBI HAaCa)KEH-
HS BKE HarpOMaJDKYIOTh JACSKY YaCTHHY BETUKOMIpPHOI
JICPEBUHU, MO € TPUYUHOIO MiJIBUIIEHOTO TMOMUTY Ha
Hel Ta 3alpoBaPKCHHS] IHTEHCHBHOTO KOPUCTYBaHHSI.

VY wmimannx HacajkeHHsX 41-51-piuHoro Biky
MmozpuHa pocte 3a I°-1¢ 6onitetom. ITomanbiire mpoMix-
HE KOPUCTYBaHHSI CTaJI0 IPUYNHOIO SIK BIZIHOCHO HU3b-
KHX CEepeHIX BUCOTH Ta AiaMeTpa MOIPHHU B KYJbTY-
pax (23,8-29,7 M Ta 28,5-34,4 cMm), Tak i 3amacy CTOB-
OypoBoi nepeunu (186 1 282 m*rat).

VY HacamkeHHsX Oinblie 65-pidHOTO BiKy B YMOBax
D, Goniter L. kaempferi snmxyerbes po 1*-1° 3a no-
CTaTHbO BHCOKOI 30epeKEeHOCTI JepEeBHOIO BUAY Y Ji-
COBHX KyJbTypax (29,5-44,5%). Hacamxenus Moapu-
HU y IbOMY BIKOBOMY Jiara3oHi epeBakKHO YHCTI 3a
CKJIQJIOM 1 HarpOMaJDKYIOTh BHCOKI 3allaci CTOBOYpO-
BOi siepeBuHN (B cepenabomy 500-800 m*ral), Sk
CepenHi BUCOTH MOJIPHUHHU (30 6-33,9 M) JIOCUTH TIO-
niOH1 0 TakKX y MOMEpeIHiX BIKOBHX Aiana3oHax, TO
cepenHi Aiamerpu € 3HauHO Buimmu (39,6-47,9 cm).
ToOto, micns 50-piuHOTO BiKy MOJApPHHA ITOMITHO 3HH-
KY€ BUCOTHUH NPUPICT, 30UIBIIYIOUN TTPH [IbOMY TPH-
pict 3a giameTpom.

YMOBH 607102020 2pydy € ONTHMAILHUMH JIJIsI pOC-
1y L. kaempferi y nmicoBux Kynaerypax. Tak, MompuHa y
Haca/pKeHHsX 22-27-piuHoro BiKy 3a BUCOKOT 30epesxe-
HocTi (30-57%) pocte 3a I° xmacom OowiteTy. 3a 3Ha-

9HOi cepennboi Bucotw (18,2-20,8 M) mopona Big3Ha-
Ya€ThCS JOCTATHHO BUCOKUMH TIOKa3HUKAMH CepeIHbO-
ro jmiamerpa (23,0-27,7 cm). 3amac cToBOYypoBOI epe-
BUHH TaKOX BI3HAYAETHCS 3HAYHOIO BapiabEIbHICTIO
(109-240 m*ral), o 3aneKuTh K Bl ydacTi MOAPHU-
HH y CKJIaJi, TaK i BiJl IHTEHCUBHOCTI pyOOK JOTJISIIY.

V nacamkeHHAX 37-46-piyHOTO BIKY CEpemHs BH-
coTa MOJIPUHH JOCUTH 3HauHa (23,4-25,6 m). Cepen-
Hill giametp (25,9-26,9 cM), MOPIBHSHO 3 TAKUM y Ha-
CaIDKCHHSX MONIEPETHHFOTO BIKOBOTO Jiala3oHy, Mpak-
TUYHO He 30UIBIIUBCS, IO CBIAYUTH MPO iHTEHCHBHE
MPOMIXKHE KOPUCTYBaHHS Y MOJPHUHOBUX KYJBTYpax.
3 mi€l )X MPUYUHYU TIEBHOIO BapiaOeIbHICTIO BiJl3HAYA-
€ThCs 1 3amac CTOBOYpOBOi JiepeBUHU MoapuHU (291-
390 m*rat).

VY nBOX MOCTIIKEHUX HAMU HACADKEHHSIX S56-pid-
HOTO BiKYy y4acTh MOJIPUHHU Y cknani craHoBuTh 40%
1 3amac HarpoMa/KeHoi CTOBOYPOBOI IePEeBHHN HEBH-
cokwii (o 150 m3ra l) Bomnouac cepenni Bucora i Ji-
aMeTp MOJPHHH, TOPIBHAHO i3 IONEPEHIM BIKOBHM
Jiana3zoHoM, noMitHo Outkimi (27,0 1 31,9 m ta 36,9 i
39,2 cm), 110 CBITYHTH MPO HATPOMAKEHHS TTIePEBaK-
HO BEJINKOI IEPEBUHHU.

VY nacamkenHsx 71- ta 75-piuHOro Biky OOHITET
MOJIPUHH 3HIDKYETHCSI 10 I*-I° Ki1aciB 3a cepeiHix BH-
cor 28,6 1 32,4 M 3a TOCUTb BHCOKHX ITOKa3HHKIB Ce-
penHboro giametpa (43,2 i 46,9 cm). 3anac cToBOypo-
BOT JIpEBMHU MOJPUHU MOPIBHAHO HEBUCOKUH 1 3ae-
JKUTH BiJI y4acTi MOIPUHHM y CKIIaJl HacaPKEHHSI.

VY nacamxkenHni 108-pidyHOr0 BiKy 32 30€pEKEHOCTI
9,3%, cepennix Bucotu i miamerpa 29,1 M ta 46,4 cwm,
y4acti B cknagi 6 on. L. kaempferi HarpoMapKye 1o-
PIBHSHO HEBUCOKHI 00csT JepPEBUHM. [Ipote 00’em
cTOBOYpa JOCTaTHLO BUCOKUH — 2,2 M°.

3aranpHi TEHACHLIT X0y pOCTy IBOX cepez[mx MO-
JeNbHUX JiepeB L. kaempferi B ymoBax cBixoi rpabo-
BO1 1i0poBU nocuTh moaioHi (puc. 1). HaltlinTencusHi-
HIMA picT AEPEBHOTO BUIY 332 BUCOTOIO CIIOCTEPEKEHO
B niepiof 10-23 pokw, miciist 4oro BiH AEHIO 3HMKY€ETh-
cs1. BUCOKOIHTEHCUBHUH PICT 3a TiaMETPOM CIIOCTEepe-
JKEHO BIponIoBxK 8-25 pokis. [ToniOHi TenaeHii 3adik-
COBaHO 1 B X0/l pocTy 3a 00’ €MOM.

Haseneni Hamu nmani qye TomiOHI 10 TaKuX, OTPH-
mannx Kim et al. (2013). 3a pesynsratamu Jocii-
JDKEeHB Y JTICOBHUX HacapkeHHsX Kopel, mBHUAKiCTh pocTy
L. kaempferi 3a BUCOTOIO 1 AilaMETPOM Iy>KE€ BHUCOKA IO
24 pokiB, TMiCIS YOTO 3a3BHYAll TEMITH POCTY CIIOBiIb-
HIOIOThCS. CaMe JI0 1[bOTO BiKy MPHUPOIHUNA BiAmam je-
peB HalOLIBIINIA, TMICIIA YOTO HACTAa€ Tepion cTadimizarii.

Xunru & Zhuokui (2001) Takox BKa3yrTh Ha
L. kaempferi SIK Ha BHCOKOMNPOIYKTHBHHHA BHJ paH-
HBOI CTAJIil pOCTY, NIEPiON I03PiBAHHs SIKOTO CTAHOBHUT
omu3pko 35 pokis. [Ipu ipomy Jyxe LIBUJKUNA neploﬂ
pPOCTY CTAaHOBHTD OJIU3bKO 6-8 POKIB. 3aB/ISKH CUIIBbHIM
3MaTHOCTI /IO eKOJIoTiuHO1 ananTamnii, MmogpuHa Kemr-
¢epa € igeasbHUM BUIOM ISl BUPOLIYBaHHS y Haca-
JOKEHHSIX 3 KOPOTKUM 000pOTOM pyOKH.

I3 36impmenusM rycrotu L. kaempferi y micoBuX
KyJIbTypax y BCiX JIOCHIDKEHUX BIKOBUX Tepiojax CBi-
JKOTO 1 BOJIOTOTO I'pyay 3amac ii cToBOypoBoOi 1epeBUHI
3pocTae, MpUIoOMy AyXKe CYyTTEBO (puc. 2, 3).
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Puc. 1. Xin pocty cepenHix MOIEIBHUX JepeB
L. kaempferi 3a OCHOBHUMH TaKCaLIHHUMH TOKa3HUKAMHU
Ha npoOHii ainsnui Ne 2¢ct-ma B Tumi sticy D -2/]
Benukoninbseskoro 1-Ba Crpaguicskoro HBJIK
(JIpBiBCBHKA 00IT.)

Jlemo MeHII MOMITHE 3pOCTaHHS 3aracy CIocTepi-
raemo Jimie y BikoBomy mepiony 31-40 pokiB cBixo-
ro rpyay. 3amac 21-30-piyHHX HacaKeHb MOJPHUHU
3a OUIBIIOT TYCTOTH € 3HAYHO BHIIMM, OJIHAK HAIlli J0-
CJIIJKCHHST MOJIPUHOBUX HACA/KCHb B IIbOMY BIiKOBO-
My Jiana3oHi 0OMexeHi TiTbKH rycTotoro 250 mr.ra’!
(nuB. puc. 2).

Pesynbratu nocnimkens Kim Moonil et al. (2016)
y paiioni Auniionr-ryn B LlentpanbHiii Kopei min-
TBEPJUKYIOTh TMO3UTUBHUIN BIUTUB 3pi/DKCHHS IUIAHTA-
uii L. kaempferi Ha picT 1epeBHOTO BHYy 32 IiaMeTpPOM
(DBH), a Takox i Ha 30i/bIIIeHHS BUCOTH. PO3pikeH-
Hs cnpusie 3poctanHio DBH i BucoTu 3aBisiku 3011b-
IICHHIO TOPU30HTAIBHOI BiJICTaHI Ta 3MECHIIICHHIO KOH-
KYpeHIlii MK CyCiIHIMU JepeBaMU 32 YNHHUKHU J[OB-
KULITSI, HAcaMIIepe]] — 3a COHSYHE CBITJIO Ta TUIOILY PO3-
BUTKY KPOHH.

B ymoBax Bomororo rpyay y Bimi 31-50 pokiB Bia-
MIHHICTh MIX 3aIlacoM JIEPEBHHU Y MOJIPHHOBUX Ha-
caypkeHHsIX ryctoToro 430-460 1 970 wT.Ta’! € He3Ha-
g0t (y mMexxax 100 m*ra'). Ilpuumba TyT mossrae
B IIUPOKOMY BIiKOBOMY Iiama3oHi IOCIIIKEHb (IWB.
puc. 3). BinmiHHOCTI y HarpoMamkKeHHI JIECPEBUHHU Y
MOMiOHUX THUMAX JIICOPOCIMHHAX YMOB TaKOX MOKHA
MOSICHUTH PI3HUM CKJIAJIOM HACaJKEHB, PI3HUMH CKO-
TUIAMHU TIOPOJIN 32 MIBHJKICTIO pocty. [IpoTe B boMy
Ta B TOMEPEAHHOMY JOCIIaX YITKO TMPOCITIAKOBYETh-
CsI TCHJICHIIISI 10 301IBIICHHSI 3a1macy cTOBOypoOBOi 1e-
PEBUHH MOJIPWHU 31 301IBIIEHHSAM 11 y4acTi y CKIaji,
ax 1o 100%.

BikoBi 3MiHM 3amacy YMCTHX MOAPHHHUKIB Y Pi3-
HUX THIIaX JIICOPOCIUHHUX YMOB IOJIaHO Ha puc. 4. B
ymoBax C, 1 D, KpuBi IIPaKTHYHO HAKJIAIAIOTHCS OJIHA
Ha OJIHY, TOJIi SIK TIOMITHY TlepeBary 3a 3aracoMm Jepe-
BUHHM MAalOTh HacaJLKeHHs! L. kaempferi came B ymo-
Bax D,. JlocnimpkeHa HAMU TEHIEHIsS BU3HAYAETHCS
o0caramMy MMPOMIDKHOTO KOPUCTYBAaHHS B MOIPHHOBHX
KyJIbTypax, a BOHM € HAaHOUIBIIUMHU caMe y BOJIOTHX
rpyaax, OCKiJIbKM caMe TyT IPOAYKTUBHICTh MOJPHUHU
HalBHUILA.

CkazaHe MiITBEP/DKYEThCS JIOCHIDKCHHSAMHU 3Mi-
HU 00’eMy cepeaHboro nepesa L. kaempferi B umc-
TUX HACAJKEHHSAX PI3HUX THIIB JIICOPOCITUHHUX YMOB
(puc. 5). HaitBumy iHTEHCHUBHICTh POCTY 3a TOKa3HU-
KoM V 3a(hiKCOBaHO B yMOBax D, HAWHWKYY — B yMO-
Bax C, 1 IpH IbOMY BiMIiHHICTB B 00’€Mi CepeaHbO-
ro JiepeBa BIPOAOBK YChOI'O JAOCIHIIKYBaHOTO BiKOBO-
ro nepiony (20-100 pokiB) ayxe CyTTeBa.

VYuacte L. kaempferi y cknaji MOMITHO BIUTUBA€E Ha
3amac IepeBUHH HacapKeHHs 3arayioM (puc. 6). Tennen-
1111 301TBIIICHHAS 3a1acy CTOBOYpOBOi JIEpEeBUHH 13 301Tb-
MICHHSM Y4acTi MOAPUHH € TyXe MOTIOHUMH JI0 TaKUX
13 301IBIIEHAAM TYCTOTH (IuB. puc. 2). TodTo Halimpo-
JQYKTUBHIIIUMH € YHCTI MOJPUHOBI HACa [KEHHSI.

JluHaMiKy cepelHiX TaKCalliifHUX TOKa3HHKIB L.
kaempferi B ymoBax C, nocnimkeno s 50-60- i 90-
100-H01 y4acri AepeBHOrO BUAy y ckiaii (puc. 7-9). B
yCiX BHIIQJIKaxX iCHY€E mepeBara MOJPUHH B POCTi 32 BU-
COTOIO, JIlaMeTPOM Ta 00’€MOM caMe€ B YHCTHUX Haca-
JOKCHHSIX.
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Puc. 4. BikoBi 3MiHHM 3am1acy JIEpEeBUHU Y YUCTUX
Haca/KeHHsIX L. kaempferi B pi3HUX THIAX JIICOPOCINHHUX
yMmoB 3axinHoro Jlicocremy

B ymosax D, ne pict L. kaempferi naiiinteHcus-
HINH, JOCTIUKEHI HaMU TE€HAEHLII MaloTh Jelo iH-
mwif Xxapakrep. TyT HaltHIKINH 00’ €M cepeTHbOTO Jie-
peBa mopoau 3a¢ikcoBaHO caMe B YUCTUX MOIPHHOBHX
HacaukeHHsIX (puc. 10-12). CunbpHUE aHTPONIOTeHHUM
BIUIMB CaMe B YHMCTHX MOJIPHHHHUKAX BOJOTOTO TPYIY
CYTTEBO BIUIMBAa€ Ha 3HIDKCHHS CEpeNHIX Takcalliii-
HUX TOKa3HUKIB nopoau. Ilpu oMy B HacamaKeHHIX
3a y4acTIO MOJIPHHH B 4-5 01. TOPOJy Maiike He BUOH-
paroTh BHACIHIJIOK il HEBHCOKOI I'yCTOTH 1 CKJIJTHOCTI
MPOBEJCHHS caMoro npouecy pyoku. Tomy i Takcariii-
Hi TIOKa3HUKK MOJIPUHH B TAKHX KyJIbTypax HalBHIII.

[ToniOHy TeHCHIIIIO BIKOBOT 3MiHM TaKCaI[IHHKX I10-
Ka3HUKIB L. kaempferi BCTAHOBIICHO 1 11 YMOB CBIXKO-
ro rpyny. IlpakTrdyno HaiiBuIIl cepeaHi TOKa3HUKU BU-
COTH, JiamMeTpa Ta 00’eMy AepeBa MaloTh HACaJKCHHS
3 HallMEHLIOK y4acTio nopoau. IIpore HaiiBuinuii 3a-
nac CTOBOYpOBOT JIEPEBUHHU HArpOMa/IXKYIOTh BCE-TaKH
YKCTI HACA/PKCHHSI BHACIII 0K 3HAYHOT KIIBKOCTI JIEPEB.

Puc. 5. 3mina 06’eMy cepeHBOTO
nepesa L. kaempferi B Y4MCTUX HACAHKCHHSIX Pi3HUX
THUTIB JIICOPOCTMHHUX YMOB

Taka TeHIEHIlisl MiATBEPIKYE OUUIBHICTh KYJIBTHUBY-
BaHHS YHCTHUX HACAIDKCHB 13 MoapuHu Kemmdepa.

o112 )KMBIEHHS OHOTO JIEpeBa MOJIPHHU 3aKOHO-
MIpHO 3pocTae 31 301IbLICHHSIM BiKy HacamkeHb. Of-
HaK MEBHOI TICHOTH 3B 53Ky MIX IUIOLICIO >KUBJICHHS
MOJIpUHU Ta ii TakcaliiHUMHU TOKa3HHUKAMHU HE BCTa-
HoBJieHO (1 < 0,30). 3a HAIIKUMU JOCIIHKSHHIMH, MK
TIJIOMICIO JKUBJICHHS Ta PI3HUMH TaKCAIIHIME TTOKa3-
HUKaMHU MOJIPUHU MOJKHA KOPEKTHO BCTAHOBUTH TiCHO-
Ty 3B’S13KY TUTbKH Y YUCTHX HACA/KEHHSIX PI3HUX BiKO-
BUX TPYI 32 PIBHOMIPHOTO PO3MiILIEHHS XBOWHOI TIOPO-
JI1 Y JICPEBOCTaHI.

Larix kaempferi Mae cXuIbHICTB 10 HOpMYBaHHS 110-
TY>KHO{ KPOHH, IO CYTTEBO 3HIDKYE SAKICTh CTOBOypa Ta
fioro 06’em (Olijnyk, 1991; Debryniuk, 2007). Boguo-
Yac LIiJTbHA KPOHA Ja€ MOIpPUHI 3MOry (hOopMyBaTu of-
HOTIOPOHI (DITOIIEHO3W BUCOKOT MPOMyKTHBHOCTI. Hera-
TUBHY BIIACTUBICTH MOPOIH (POPMYBATH MOTYKHY KPOHY
MOXKHA YCYHYTH ILUISIXOM CTBOPEHHS YHCTHX T'YCTHX Ha-
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Ca/DKEHB, JIe MOIpHHA Masia 6 3MOTy HapOIyBaTH TiJlb-
KW BHUCOTHHH TpupicT. OfHaK MeperymieHi KylbTypH
MOXKYTh CEPHO3HO MOIIKOPKYBAaTUCS HETaTUBHOIO €10
a010THYHIX YNHHUKIB. TOMY TTO9aTKOBE PO3MIIIICHHS Ca-
JIUBHHX MiCITh TOBUHHO cTanoBuTH 2,0-3,0 X 1,0-1,5 M3
ypaxyBaHHSIM THITY JIICOPOCIIMHHUX YMOB, IIIO BiJMOBI-
nae rycrori 3,3...5,0 mr.Tta! (Debryniuk, Krynitskyy,
& Tselen, 2016). ITouarkoBo TycTi JiCOBI KyabTypH L.
kaempferi nagxyTh 3MOTy IIBHIKO JOBECTH HACAIKCHHS
JI0 cTafii 3IMKHEHHS, OOMEXUTH PO3BUTOK KPOH Ta iH-
TEHCU(IKyBaTH BUCOTHHUH MTPHUPICT.

Bucoxki 3amacu cToBOYpOBOi AEPEBUHU MOJIPUHH Y
YHCTUX CEPEeIHbOBIKOBUX HACaHKEHHSX CBiTYaTh MPO
TIEPCIIEKTUBY CTBOPEHHS 1 BUPOIYBaHHS TaKHUX Jiepe-
BOCTaHIB, SIK HAOULIbII BUCOKOIIPOIYKTUBHUX Ta 0i0-
TUYHO CTIHKHX.

JocrmimpkeHi HaMU YUCTI MOIPHHHUKH MalOTh BUCO-
Ky TIPOXYKTHBHICTE 1 CTIMKICTh, a BHACHIIOK CIIa0KO-
TO MOTPAIUISTHHS CBITJa i/l HAMET AEPEBOCTAHIB TPYHT
3aIUIIaeThCs He3aAepHiIuM. CTBOPEHHS YUCTUX KYIIb-
Typ 3 BIIHOCHO TYCTHM pO3TAlllyBaHHSIM CaIUBHUX
MICI[h JaCTh 3MOTY B IIPOIIECi PyOOK JOIVISTY OTpHMAa-
TH TOHKO- Ta CEPEAHBOMIPHY AEpPEBHHY, IO 3POOHTH

€KOHOMIYHO JOIUTEHUM TIPOBEACHHS IHOTO JIICIBHUYO-
TO 3aXO0Iy.
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Puc. 6. Brmus y4acTi L. kaempferi na 3amac
CTOBOYPOBO] IEPEBUHHU HACAKEHHS B yMOBax [, pi3HHX
BikoBHUX TepioniB 3axigHoro Jlicocremy
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Puc. 7. lunamika cepenuboi BUCOTH L. kaempferi
y HITyYHUX HACA/PKCHHSX CBIKOTO Cyrpyay 3axijHoro
Jlicoctemy

Puc. 8. lunamika cepenHboro aiamerpa L. kaempferi
y HITyYHHUX HACA/KEHHSIX CBIXKOTO CYrpy/y 3axijiHOro
Jlicocremy
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Puc. 9. luramika 00’ eMy cepeHBOTO aepesa L. kaempferi

y IITYYHAX HACAPKCHHSIX CBIXKOTO CYrpyay 3axigHOro
Jlicocremy

Puc. 10. JInnamika cepeaapoi Bucotu L. kaempferi
y IITYYHUX HACAHKEHHSX BOJIOTOTO TPyAy 3axiqHOTO
Jlicocreny
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Puc. 11. lunamika cepenuboro miamerpa L. kaempferi
y IITyYHUX HACADKEHHSIX BOJIOTOTO TPy 3axijHOro
Jlicocreny

BucnoBku. VY 3axizHomy Jlicocteny VYkpaiHu
Larix kaempferi Bin3HadaeTbCsl AyKE€ BHCOKHMHU 1H-
TEHCHBHICTIO POCTY Ta KOHKYpPEHTO3JIATHICTIO B MO-
JIOJTOMY BiIli, TIEPEBaYKHO BUTICHSIIOYHM 31 CKJIaTy Ha-
Ca/DKeHb 1HII JIEPEBHI BUAW 3a PI3HOT MIMPUHHU MiX-
panp — 2,5..4,0 M. Benenns B KyJIbTypH MOJPUHH
OKPEMHUX PAIIB, TAHOK 9H CajHBHHX MiCIb JTHCTSHHX
MOPIJ] € HeJOLIIBHUM 3aX0JI0M, OCKUTBKH J10 20-piuHO-
ro BiKy BOHHM Mai)ke MOBHICTIO BUTICHSIIOTBCS 13 CKJIa-
Iy HacaJLKEHHsI 1 MOIpHUHA OTPUMYE€ IONATKOBHH IIPO-
CTip U1l IHTEHCUBHOTO PO3BUTKY KPOH.

B ymoBax cBiXkOTO Cyrpyay, CBIXOTO i1 BOJOTOTrO
rpyny L. kaempferi Bin3Ha4a€TbCsl BUCOKOIO IHTEHCHUB-
HICTIO POCTY B YHCTHX 1 MilIaHUX HAaCaKEHHSX, O[-
HaK THII JTICOPOCITMHHUX YMOB BUSIBIISIE IEBHUI BIUIHB
Ha TIeH MOKa3HUK. Y3araJIbHeHHS CepPEeIHIX TTOKa3HUKIB
BHCOTH MOJIPHMHH 32 TUIIAMHU JIICOPOCIIMHHHUX YMOB Bi-
J00pakaeTbesl TAKUMHU KiacaMu OOHITETY IEpEeBHOTO
BUAY y YHCTHX 1 MIlIAHUX HACaKeHHsX. Tak, B yMo-
Bax C, MOJIpUHA POCTE B HacaKEHHAX 15-25-pivHo-
ro Biky 3a I*-I4, 30-35-piunoro — I*-I°, y HacamKeHHsIX
oirpme 50 pokiB — 3a I* kiracamu GoHiTeTy. B ymMoBax
D, mozpuHa pocTe B HacauKeHHsX 20-25-piuHOro BiKy
3a I°-I°, 30-35-piynoro — 3a I*-I9, 36-40-piuHoro — 3a
I=-1¢, 41-50-piunoro — 3a I°-1¢, y Haca/ukeHHSIX Oinblie
60 pokis — I*-I" kmacamu Gonitery. B ymoBax D, Mo-
JIpYHA pocTe B Haca/pKeHHsX 20-25-piuHoro Biky 3a [¢,
35-45-piynoro —3a 14, 55-piunoro — 3a I¢, 71-75-pigno-
ro — I*-I°, 100-piuroro — I kiacamu GOHITETY.

HagezeHi naHi miaATBEpIKYIOTh JEII0 MEHII iHTEeH-
CUBHMI PICT MOApPUHM Yy CBDKUX cyrpynax. [lopsa 3
uuMm, B yMmoBax D, 1 D, My He BCTAaHOBHIIU BIJIMIHHOC-
Tell B IHTEHCHBHOCTI POCTY MOJIPHHU 33 BHCOTOIO — T
TUHAMIKa 32 BIKOBUMH IEPIOIaMU BiOYBAETHCS TyKe
omi0HO.

VY rpynoBux ymoBax micis 50-pidHOroO BiKy MO-
JpYHA 3HWXKY€ IHTEHCUBHICTH POCTY 3@ BUCOTOIO, TO/1
SIK TIPUPICT 3a JiaMeTPOM IPOAOBKYE 3aJIUIIATUCS
BHCOKHUM.

Puc. 12. JIlunamika 00’eMy cepeaHbOro aepeBa
L. kaempferi y IuTy4HNX HACAPKEHHSX BOJIOTOTO IPYILY
3axinHoro Jlicocremy

Jnst oTpuMaHHsI 3HaYHOTO 3amacy CTOBOYpOBOI je-
PEBUHHU JOIVISIIOBI PYOKH HEOOXITHO MPOBOJIUTH 3 Ta-
KOIO 1HTEHCHBHICTIO, TI00 y cepenHpoBikoBuX (60-70
POKIB) Haca/PKEHHIX KUTbKICTh MOAPWHH Ha 1 ra ctaHo-
Brta 6mm3bKo 500 mT. 0coOHH.

VY unctux HacajpkeHHsIX MozapuHa Kemrdepa nHa-
IpOMaJKy€ HaWBHUII 3aracu CTOBOYPOBOI JIGPCBUHH,
xo4a ii cepe;[m BHCOTA 1 JIlaMeTp TYT MOXYTh OyTH
MEHIIIMMHU, HDK Yy MillaHUX JepeBocTaHax. Ilopsia 3
IIUM, Y pa3i BCTAHOBJICHHS B YACTUX KYJIBTYPax MOJIPH-
HU T'yCTOTH, OJIN3BKOT /10 ONITUMANIBHOT, Cepe/THi TaKkca-
iHHI TOKa3HUKHU XBOMHOI MMOPOIH MOMiI0HI 0 TaKUX Y
MIIIIAHUX HACAHKCHHSX.

3amac cToBOYypOBOi IEPEBUHU MOIPHHH Y UHUCTUX
1 MiIIaHUX HACaKEHHSAX yCIX THITIB JICOPOCIHMHHUX
YMOB 3aJIC)KHUTh BiJl IHTCHCUBHOCTI BEACHHS pyOOK 10-
iy, PerymspHEUMH pO3piKEHHSIMH JIepEeBOCTaHY
MOYXHa BCTAHOBHUTH OJHM3bKY 1O ONTHMAJBHOI Killb-
KICTb OCOOWH Ha OJWHMUIIKO TUIOIII B KOHKPETHI BiKO-
Bi Mepiojiu, 10 BU3HAYaTUME HArpoOMajPKeHHsI MaKCH-
MaJbHUX 0OCSTIB IEPEBUHHU.

30epeKeHICTh MOIPWHH HABITH 1 B TIOYATKOBO
YHCTUX HACAJDKEHHSAX XapaKTePU3Y€EThCS BUCOKOIO Ba-
piabenpHICTIO, MPUYMHOK YOTO € Pi3HI MiAXOAH JI0 1H-
TEHCHBHOCTI POBEACHHS pyOOK aorisiay. BincyTHicTh
KOHKPETHOI TIpOrpaMH BHUPOIILYBaHHS MOJPUHOBHX
Haca/PKEeHb II0JI0 BCTAHOBJICHHS OJHM3bKOI JIO OITH-
MaJbHOI TYCTOTH Y Pi3HI BIKOBI TIEPIOAH € TPUIHHOIO
HENOBHOTO BUKOPUCTAHHA ea(higHOTo MOTEHIlialy TH-
MiB JIICOPOCIMHHUX YMOB, HEIOOTPHMAHHS 3HAYHHX
00CsTiB IepeBUHH, HACAMIIEPE]T BEJIUKOI.

Tum JicOpOCIMHHUX YMOB, ITOYaTKOBAa T'yCTOTa Ta
30epexeHicTh L. kaempferi y NicOBHX KyIbBTypax CyT-
TEBO BIUTUBAIOTH HA TAKCAIliiHI TOKA3HUKH JEPEBHOTO
Buy. HaiiBumii 3amacu cToBOYypOBOi I€pEBUHI MOIPH-
Ha HArpOMaJ)Ky€ B HACAJPKEHHSX, /¢ 11 y4acTh y CKJla-
Il € MAKCUMAJIBHOIO.

JlouineHo Ha nieBHil TepuTopii JicoBoro oty 3a-
xigHoro JlicocTernmy Ta MPHIETIINX TEPUTOPIA CTBOPIO-
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BaTH YMCTI HacapkeHHs i3 Moapunu Kemmdepa 3 piB-
HOMIPHUM PO3MIIIIEHHSIM CaJUBHUX MICIhb Ha JUISHII
Ta TOCTIHHUM TiATPUMYBaHHSIM BHCOKOI 3IMKHYTOC-
Ti epeBoctany. CTBOPIOBATH TUTAHTAIlIHI HACAKEH-
HS1 IIBOTO JIEPEBHOTO BUY JIOIIBHO B yMOBaxX Ji0OpoB i
CyniopoB, Oy4HH i cyOy4uH, SUTHYHH 1 CySITHYHH.

Sk 00’eKkT TUTAaHTAIIfHOTO JIICOBHPOIYBaHHA,
L. kaempferi 3a10BONbHSIE HU3KY BaKJIMBUX BUMOT:
IHTEHCHBHHMI PICT Ta HIBUJKE HAarpOMAaJKCHHS CTOB-
OypoBOi JepeBUHH; MPOCTa TEXHOJIOTIS BHPOIIYBaH-
HS1; BIIHOCHO IIMPOKA €KOJIOTIYHA aMILTITY/Ia; MOYKIIH-
BICTh YCIIIITHOTO KYJIbTUBYBaHHS B YUCTUX HACA[KCH-
HAX; I[IHHA JCPEeBUHA; BUCOKA CTIHKICTh MPOTH IIKiJI-
HUKIB 1 XBOpOO; IIMPOKUH Jiarma30H 3aCTOCYBaHHS Jie-
PEBUHM; MOXJIUBICTh BEJICHHS IHTEHCHUBHOTO ITPOMIXK-
HOTO KOPUCTYBaHHS.

OTXe, MOXKIIMBOCTSIM BUKOPUCTaHHS L. kaempferi,
SIK €JICMEHTA IIaHTallIHHUX JIICOBUX HACa/KCHb, Bap-
TO BIABECTH 0COOJMBE MICIIE, aJKE IIKaBiCTh JO BUPO-
IIyBaHHS IIBOTO JIEPEBHOTO BHUY, SIK 0 OAHOTO 13 Hali-
ORI HIBUKOPOCIIOTO Ta IIIHHOTO y TOCHOAAPCHKOMY
aCIIeKTI, HEe MMOCIa0II0ETHCS.
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Larix kaempferi Carr. Kak nepcneKTUBHbIN
ApeBeCHbIN BUA ANA NMaHTaLMOHHOro
necoBbipalNBaHNSA B IECHbIX HAaCAXAGHNAX
3anagHown Jlecoctenn YKpaunHbl

0. M. [ebpuHioK'

Ilo pesynmpraram wHcciIeOBaHUN IOMy4yeH Mare-
pHall, KOTOPBIHA OTpa)kaeT OCHOBHBIE ACTIEKTHI POCTA U
HaKOIUICHUsI JpEBECUHbI Larix kaempferi B Hacaxne-
HUSAX PA3JIMYHBIX THIIOB JIECOPACTUTEIbHBIX YCIOBHIA,
pa3HoOro cocrasa U BO3pacTa.

B 3anapnoit Jlecocrenu Ykpaunbl L. kaempferi
XapaKTepu3yeTcs OuYeHb BBICOKMMHU HMHTEHCUBHOC-
TBIO POCTa U KOHKYPEHTOCIOCOOHOCTBIO B MOJIOJIOM
BO3pACTe, BBITECHSSI U3 COCTaBa HACAXKICHUN Apyrue
JIpEBECHBIE BUJBI MPU PANIUYHON MIMPUHE MEXKIYpS-
nuit — 2,5...4,0 M. BBonuTh B KyNbTYpBI TUCTBEHHHUIIBI

' Heopuniox IOputi Muxaiinosuu — akamgeMuk JlecHOW akaxeMuun

HayK YKpauHbl, akagemuk-cexkperapb JIAH VYkpaunsl, noxTop
CeIIbCKOXO3sIHCTBEHHBIX HAyK, Mpodeccop Kadeapbl JIECHBIX Kyllb-
TYp M JIECHOi1 cenekimy. HannoHanbHbIN JeCOTEeXHUYECKUH YHHU-
BepcUTeT YKpauHsl, yi1. reaepana Yynpunku, 103, . JIbBos, 79057,
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OTJENbHBIC PAIBI, OT/ENbHbIE CAXEHIBI WM 3BEHBS
CaKEHIIEB JPYTUX JAPEBECHBIX BUIOB HeEIlelecooopas-
HO, TIOCKOJBKY A0 20-7I€THEro BoO3pacTa OHU IOYTH
MOJTHOCTBIO BBITECHSIIOTCSI M3 COCTaBa, BCIEICTBUE
Yero JIMCTBEHHUIIA MOJy4aeT AOMOJHHUTEIHHOE TMpOo-
CTPAHCTBO IS ”HTEHCUBHOTO Pa3BUTHUS KPOHBI.

L. kaempferi mmeer CKIIOHHOCTH K (hOopMHUpOBa-
HUIO MOIIHON KPOHBI, YTO CYIIECTBEHHO CHIDKAET Ka-
4YecTBO CTBOJa M ero odbeM. Bmecre ¢ Tem, mocra-
TOYHO IJIOTHAsi KpOHa JaeT el BO3MOKHOCTh (POpPMHU-
pOBaTh YCTOWYMBBHIE OIHOTOPOJIHBIE HMCKYCCTBEHHBIE
(buTOIIEHO3BI BBICOKOH TPOM3BOMUTEIBHOCTH. [ToaTOMY
OTpUIIATEIFHOE CBONCTBO TIOPOABI OOpPa3OBBHIBATH
MOIIHYIO KPOHY MOXXHO yCTPaHWTBH ITyTeM CO3JIaHUs
YHUCTHIX T'YCTHIX HacaXJeHUH. OHAKO MeperyieHHble
KYJBTYpBI MOTYT CEPbE3HO MOBPEKIAThCS BO3JEHCTBU-
eM pa3IuYHbBIX abmorndeckux (akropos. [loaromy
MEpPBOHAYAIbHOE pa3MeIlIeHHe TMOCaJ0YHBIX MECT
JoinkHO cocTtaBiaTh 2,0 X 1,3-1,5...3,0 x 1,0-1,5 m ¢
Y4eTOM THUTA JIECOPACTUTEIBHBIX YCIOBHUH, YTO COOT-
BeTCTBYeT rycrore 3,3...5,0 mr.- ra’.

3arac JpeBeCHHBI 3aBUCHUT OT KOJIMYECTBa Jepe-
BbEB JINCTBEHHHIIHI B HACaXJEHHUH W BapbUpPYET B
3HAYUTEIBHBIX Mpenenax. Jlaxe B KylnbpTypax ¢ mpeoo-
JTagaHueM JTUCTBEHHUITH (8-10 em.) 3amac CTBOJIOBOM
JIPEBECHHBI MOXKET OBITh OTHOCHUTEIBHO HEBBICOKHM
U K TOMY JK€ OTJIMYAThCsl 3HAYUTEILHON BapHaOeib-
HOCThIO (272-406 m*Ta™'). [Toka3arens 3amaca cBHe-
TEJIBCTBYET O BBHICOKOW MWHTEHCHBHOCTH TPOMEXKYTOU-
HOTO TIOJNH30BaHUS B JINCTBEHHHMYHUKAX 35-40-1er-
HETr0 BO3pacTa M OTCYTCTBHE OIPENEICHHOTO MOIXO-
Jla B OTHOIIICHUH 3TUX CaMBbIX 0OBEMOB ITOJIE30BaHUS.
HauBbiciine 3amacel IpeBeCHHbI JUCTBEHHMIA HaKa-
IUIMBAaeT B HACAXKIEHMAX, I7Ie €€ y4acTHEe B COCTaBe
MaKCHUMaJIbHO.

Y MOJombIX W CpEeIHEBO3PACTHBIX  HACaXK-
JNEHUSIX CBEXHX OTHOCHUTEIIbHO OOraThlX THIIOB
JIECOPACTUTENBHBIX ycloBuid L. kaempferi pacter me-
Hee uHTeHcuBHO (I°-1¢ GOHUTET), TOTIa KaK B CBEXKUX H
BJI2YKHBIX OOTaTHIX yCIOBUSIX OOHUTET IMCTBEHHUYHBIX
Hacax/JeHuii 3ametHo Bbite (I°-1°). B uccnenoBaHHBIX
JIECOPACTUTENBHBIX YCIOBUAX 1ocie 50-1eTHero Bo3-
pacTta TUCTBEHHHUIIA 3aMETHO CHUKAET POCT I10 BHICOTE,
TOTJZIa KaK MPUPOCT [0 TUAMETPY MPOIOIHKAET YBEIH-
YHUBATHCS.

B uncteix Hacaxnenusx L. kaempferi HakarinBa-
€T BBICOKHME 3aIachl CTBOJIOBOM JAPEBECHHBI, XOTs ee
CpenHre BBICOTAa M JWAaMETp 37eCh MOTYT OBITH He-
CKOJIBKO HIDKE, YeM B CMEIIaHHBIX JpeBocTosx. Ha-
PSAy C 3THM, B CIIy4ae YCTAHOBIICHUS B YUCTHIX KYJIb-
Typax JIMCTBEHHHIIBI TyCTOTHI, OJM3KOH K ONTHMAaJIb-
HOW, CpEJHUE TaKCAalMOHHBIE IOKAa3aTeJIli XBOMHOM
MOPOJIbl MPUOIIKAIOTCS K TAKOBBIM B CMEIIAHHBIX
HACAXKICHUSIX.

CoxpaHHOCTh JIMCTBEHHHIIBI Ja)kKe B W3HAYAIHHO
YUCTHIX HACAKJCHHSIX 3HAYUTEIHHO BapbHUPYET, IPH-
YUHOMN YEero SIBJIAIOTCS PA3JIMYHBIE MMOIXO/bl K NHTEH-
CHUBHOCTH MIPOBeJeHUs pyOOK yxona. OTCyTCTBHE KOH-
KPETHOM MpOrpaMMbl BBIPAIIUBAHUS JTHUCTBEHHUYHBIX
HACaXICHUH 10 YCTAHOBJICHHUIO OJIM3KON K ONTHMAITh-

HOM TYCTOTE B pa3HbI€ BO3PACTHBIC MTEPHOJIBI SBISETCS
MIPUYUHON HETIONHOTO WCIOJIB30BAHUS HIaPHIECKOTO
MOTEHIMANIa TUTIOB JIECOPACTUTENBHBIX YCJIOBHH, HE-
JIOTIOTYYCHUSI 3HAYNTESIBHBIX 00bEMOB IPEBECHHBI.

Kakx mepcrnekTuBHBIH OOBEKT IIAHTAIIMOHHOTO
JIeCOBBIpAIUBaHus, L. kaempferi ynoBIeTBOpSET Pl
BaXXHBIX TPEOOBAHUI: MHTEHCUBHBIA POCT U OBICTpOE
HAKOIIJICHHE CTBOJIOBOM JPEBECHHBI, TPOCTas TeX-
HOJIOTHSI BBIPABAHUS, OTHOCHUTEIHHO IIMPOKAs
9KOJIOTHYECKasl aMIUINTY/a; BO3MOKHOCTb KYJIbTHBH-
pOBaHMS B YHCTHIX HACAXKJEHHUSAX; IICHHAS JIPEBECH-
HA; YCTOMYMBOCTh MPOTHUB BpEIUTENEld W OOJe3HEH;
HIMPOKUH JMara3oH NMPUMEHEHUs! APEeBECHHBI; BO3-
MOYKHOCTh BEJICHHS MHTEHCHBHOTO MPOMEXYTOYHOTO
MTOJTb30BAHUS.

KuaroueBble ci10Ba: THUIBI  JIECOPACTUTENBHBIX
YCIIOBHH; JIECHBIE KyJBTYPBI; TyCTOTa; pa3MEIIeHHE
MOCA/IOYHBIX MECT; COXPAHHOCTh JINCTBEHHUIIBI; X0
pocCTa; TaKCallMOHHBIE MOKa3aTesH; 3arac CTBOJIOBOM
JIPEBECHHBI.

Larix kaempferi Carr. as a promising
woody species for plantation forest
growing in forest stands of the Western
Forest-Steppe of Ukraine

lu. Debryniuk'

Based on the research results, material was
obtained that reflects the main aspects of the growth
and accumulation of Larix kaempferi wood in stands of
various types of forest growth conditions, of different
composition and age.

In the Western Forest-Steppe of Ukraine,
L. kaempferi is characterized by a very high growth
rate and competitiveness at a young age, displacing
other tree species from the stands with different row
spacing — 2.5...4.0 m. It is not advisable to introduce
individual rows, individual seedlings, or links of
seedlings of other tree species into larch cultures,
since they are almost completely displaced from the
composition by the age of 20 years, as a result of
which larch receives additional space for the intensive
development of the crowns.

L. kaempferi has a tendency to form a powerful
crown, which significantly reduces the quality of
the trunk and its volume. At the same time, a fairly
dense crown enables it to form steady-state, single-

' lurii Debryniuk — full Member of the Forestry Academy of
Sciences of Ukraine, Academician-Secretary of the Ukrainian
Forestry Academy of Sciences, Doctor of Agricultural Sciences,
Professor of the Department of Forest Crops and Forest Selection.
Ukrainian National Forestry University, General Chuprynka st.,
103, Lviv, 79057, Ukraine. Tel .: 032-235-30-12, + 38-067-195-78-
36. E-mail: debrynuk_ju@ukr.net ORCID: https://orcid.org/0000-
0002-0994-349X.
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species artificial phytocoenoses of high productivity.
Therefore, the negative property of the species to form
a powerful crown can be eliminated by creating pure,
dense stands. However, exceedingly dense plantations
can be seriously damaged by various abiotic factors.
Therefore, the initial placement of planting spots
should be 2.0 x 1.3-1.5...3.0 x 1.0-1.5 m, taking into
account the type of forest growth conditions, which
corresponds to a density of 3.3...5. 0 pcs. - ha™’.

Timber volume depends on the number of larch
trees in the plantation and varies significantly. Even
in plantations with a predominance of larch (8-10
units), the stock of stem wood is relatively low and
is also characterized by significant variability (272-
406 m® - ha'), which indicates a high intensity of
intermediate use in larch forests of 35-40 years old age
and lack of a specific approach in relation to the use
of these volumes. The larch accumulates the highest
timber volume in the stands, where its participation in
the composition is maximized.

In young and middle-aged stands of fresh fairly rich
types of forest site conditions, L. kaempferi grows less
intensively (I>-1¢site class), while in fresh and moist rich
site conditions, the larch stand site class is significantly
higher (I°-I°). Under the investigated forest growth
conditions, after 50 years of age, larch significantly
reduces growth in height, while the growth in diameter
continues to increase.

In pure stands, L. kaempferi accumulates high
volumes of stem wood, although its average height
and diameter are noticeably smaller than in mixed
stands. At the same time, if the density of pure larch
plantations is close to the optimum, the average
mensurational indexes of conifers approach those in
mixed plantations.

The survival of the larch even in the initially pure
plantations varies considerably. This is due to the
different approaches to the intensity of tending felling.
The absence of a specific program for growing larch
plantations to establish a density that is close to optimal
for different age periods is the cause of underutilization
of the edaphic potential of various forest growth
conditions and, as a result, there is a shortage in supply
of significant volumes of wood.

As a promising object for plantation silviculture,
L. kaempferi meets a number of important requirements:
intensive growth and rapid accumulation of stem
wood; simple cultivation technology; relatively wide
ecological amplitude, the possibility of cultivation in
pure stands, valuable wood; resistance against pests
and diseases; wide range of wood applications; the
possibility of conducting intensive intermediate forest
management.

Key words: types of forest growth conditions; forest
plantations; density; placement of planting spots; larch
survival; growth rate; mensurational indexes; volume
of stem wood.
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Morphological variability of Quercus robur L. plus trees
and clones in Podillia

S. Los', L. Smashnuk?

The results of the study of English oak (Quercus robur L.) plus trees based on the morphological features of their
leaves, acorns, and peduncles are presented. Samples were collected from both plus trees in forest stands and clones in
clonal archive of English oak in Vinnytsia Region. In total, 41 trees were analyzed by 7 features of their leaves and 30
of those trees — by 9 morphological features of their acorns and peduncles. A point assessment was used for nonmetric
indicators.

To compare plus trees by morphological features, the graphical method of morphotypes image representation with
the usage of radar charts is suggested. Given that absolute indicators may depend on the year s weather conditions, only
relative indicators assessed in points were used to plot charts.

The average indices for the trees as well as the variability level between them are determined. The most variable
features were identified and offered to use for clone identification.

1t has been suggested that 8 plus trees whose leaves’ base is rounded are the hybrids of English and sessile oaks.

1t is confirmed that all the studied plus trees of Vinnytsia origin differed in one or several morphological features of
their leaves, acorns, or peduncles. However, two plus trees of Odesa origin were similar in their leaves’ characteristics
and two clones of Vinnytsia origin were similar in their acorns and peduncles’ features.

1t is noted that the use of morphological indicators of leaves and reproductive organs, taken as a whole, allows
obtaining a rather complete description of a plus tree or its clone, and the usage of the graphical method allows
determining the difference and similarity of individuals and their groups. Graphic images of morphotypes given as radar
charts can be used to compare individuals, their groups, populations, variants in both progeny test and provenance trial,
so to identify clones in clonal seed orchards.

Key words: leaf; lamina; acorn, cap, peduncle; point assessment; morphotype.

Introduction. Morphological studies have always
been a basis for a systematic approach in determining
plant species and cultivars. Nowadays, despite a
significant role of molecular methods, morphological
methods are still of great importance (Ponton et al.,
2004; Pochynok, 2012). We assume they will still
be important in the future as well, due to a man’s

visual perception of the outworld. Besides, data on
plant species morphology is important enough for
paleobotany (Denk, 2019). In plant breeding, clones
and cultivars must be clearly different from any other
cultivar by its morphological features (Lone, 2011;
Singh, 2012; Chitwood et al., 2014). To simplify and
unify making descriptions of cultivars, the International
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Union for the Protection of New Varieties of Plants
(UPOV) has developed special protocol (UPOV,
2018) and descriptors for a lot of species (Descriptor,
2008). There has not been such a descriptor for
English oak (Quercus robur L.) yet. Scientists from
INRA developed Assessments of oak leaf morphology
(Kremer et al., 2002), but they are meant to identify
interspecies differences only.

The morphological variability of English oak
has been studying in Ukraine for a long time. Thus,
as early as in the last century, the variability of oak
morphological features was studied by P.S. Pogrebniak
(1926), A.S. Machinskyi (1927), V.N. Andreyev
(1927-1928), S.S. Piatnitsky (1961), A.N. Kryvosheya
(1969), N.I. Davydova & A. 1. Kozhokina (1974).

Modern researchers more and more often use
possibilities of computer programs for analyzing
morphological features of species (Kremer et al., 2002;
Viscosi et al., 2009; Bakis & Babag, 2014; Fortini,
Di Marzio, & Di Pietro, 2016; Di Pietro et al., 2016;
Stephana et al., 2018) or populations (Ballian et al.,
2015; Batos et al., 2017), while individual variability
still stays out of sight.

Meanwhile, the individual features of plus trees
have a key role in both the clone identification in clonal
seed orchards (CSO) and clarification of the schemes
of their location.

Our previous research in Kharkiv Region identified
characteristic morphological features of clones
growing in CSO. We also described certain patterns of

Plus trees and sam

individual variability by the leaf laminas’ shapes, by
the form of clones’ acorns (Los & Borisova, 2002), as
well as by the morphological features of the peduncles,
inflorescences, and flowers (Los, 2009). Despite the
notable experience in oak selection in Podillia, the
morphological features of the plus trees in this region
have not been thoroughly studied.

Objects and methods. The object of the research
is English oak variability. The subject of the research
is the English oak plus trees variability. The aim of
the research was to analyze the English oak plus trees
variability the Podillya by the morphological features
of the vegetative and reproductive organs.

The samples of leaves, acorns, and peduncles were
collected from English oak plus trees in the forest
stands at Zabolotniansky and Rudnytsky forestries
in SE ‘Kryzhopilsky Forest Enterprise’, Zhmerynsky
forestry in SE ‘Zhmerynsky Forest Enterprise’ and
from the plus trees clones in the clonal archive (CA)
at Voronovystky forestry in SE ‘Vinnytsia Forest
Enterprise’ in Vinnytsia Region (Tab. 1). We analyzed
leaves of 41 plus trees, 32 of which were of Vinnytsia
origin, 3 — of Ternopil origin, 2 — of Khmelnytskyi,
and 4 — of Odesa origin. Peduncles and acorns were
collected from 30 individuals.

The methodology of studying the variability of the
oak tree included analysis of the morphological features
of leaves, acorns, caps, and peduncles according to our
previously suggested methods (Los & Borisova, 2002),
with some specification.

Table 1
ple collection location

Plus trees location

Plus tree index

Sample collection

Forest Enterprise Forestry by State register Clone code location

Vinnytsia Region

Vinnytsky Prybuzke 17 V-17 CA!

Vinnytsky Yakushynetske (Yak) 19, 20, 22, 23, 25, 26 V-19, 20, 22, 23, 25, 26 CA

Kryzhopilsky Zabolotnianske (Zb) 40, 42, 43 V-40, 42, 43 CA

Kryzhopilsky Zabolotnianske a4 ’45 i ’4&’417 (’)g’gi 388 > 80, Vgg}’g 15 ” gi’ ?g ;)418 (’)788’ PT?

Kryzhopilsky Rudnytske (Rud) 50, 51, 52, 53, 54, 101 V-50, 51, 52, 53, 54, 101 CA

Vinnytsky Kalynivske (K1) 74 V-74 CA

Zhmerynsky Zhmerynske (Zhm) 134, 135, 136, 137 V-134, 135, 136, 137 PT
Ternopil Region

Ternopilsky Mykulynetske 13,19, 20 T-13, 19, 20 CA

Khmelnytskyi Region
Kamianets-Podilsky Dunayevske 10, 60 Kh-10, 60 CA
Odesa Region
Baltsky Lisnychivske 12,13, 14,17 0-12,13, 14,17 CA

! Clonal archive
2 Plus tree in the forest stands
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The leaves were analyzed by 7 indicators, namely
the petiole length, the leaf lamina length, the leaf lamina
width, the ratio of leaf lamina width to its length, the
leaf lobes depth, additional leaf lobes availability and
the leaf base form. The petiole length, the length, and
width of the leaf lamina were measured with a ruler.

The ratio of the leaf lamina width to its length was
calculated and further assessed in points. For nonmetric
indicators we applied a point assessment. Thus, the leaf
lobes depth, the additional leaf lobes availability, and
the leaf base were assessed in points by the scale given
in Tab. 2.

Table 2
Point assessment of morphological features of English oak leaves
Points
Feature
1 2 3 4 5
Width to length of
Jeaf ratio (WLLR) <0.5 0.6 0.7 0.8 >0.9
Petiole length (PtL) <04 cm 0.5-0.6 cm 0.7-0.8 cm 0.9-1.0 cm >1.1cm
Leaf lobe depth (LLD) <1/3 appr. 1/3 appr. 1/2 appr. 2/3 >2/3
Additional leaf
lobes availability
(ALLA)

not available

faintly marked
on 1-2 lobes

marked on most
of the lobes

marked on 1-2
lobes

faintly marked on
most of the lobes

Leaf base form
(LB)

cuneate acute

cordate auriculate

rounded

The reproductive organs were analyzed by 9
indicators. They are the peduncle length, the peduncle
straightness, the acorns number on the peduncle, the
underdeveloped ovaries number on the peduncle, the
cap diameter, the cap depth, the acorn diameter, the
acorn length, and the acorn form. The peduncle length
was measured with a ruler and further assessed in
points. The sizes of the caps and acorns were defined
by means of a caliper. The peduncle straightness and
acorn form were assessed in points (Tab. 3).

Furthermore, we analyzed the average indices for
each feature and variation coefficients. The variability
level of morphological features was estimated
by means of the S.O. Mamayev scale: very low
(CV < 7%); low (CV = 8-12%); medium (CV = 13-
20 %); increased (CV =21-30%); high (CV =31-40%);
very high (CV > 40%)).

To compare plus trees by their morphological
features, we suggest applying the graphical method
when describing morphotypes, using at that the radar

charts in MS EXCEL. Given that the metric indicators
partly depend on the current year weather conditions,
to make the charts we only used the relative indicators
assessed in points.

Results and discussion. The plus trees had mostly
medium or high variability level of their leaf size
indices. The average indices of leaf length ranged from
7.5 to 12.5 cm, and those of leaf width — from 4.2 to
10.7 cm (Tab. 4).

At that, the variability of the leaf lamina width of
individuals within the population was higher in most
cases. The ratio of lamina width to its length which
accounts for the leaf lamina form ranged from 0.5
(oblong) to 0.9 (wide-elliptic). This feature variability
is low and medium.

A high variability level was found in indices of the
leaf lamina length, the leaf lobe depth, and additional
leaf lobes availability. Certain trees’ indices ranged
from 0.3 (very short) to 1.2 cm (very long). The indices
of leaf lobe depth ranged from 2 (slight depth) to 5
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(extensive depth) points. Additional lobes available
to a different extent were found in 14 of the 32 trees
of Vinnytsia origin. The study showed the presence of
the plus trees with a rounded, cordate, and auricle leaf

bases. Given that the characteristic feature of English
oak leaf is a presence of auricles, it can be assumed that
the 8 plus trees whose leaves have a rounded base are
the hybrids of Quercus robur L. and Quercus petraea L.

Table 3
Point assessment of morphological features of the reproductive organs of English oak
Points
Feature
1 2 3 4 5
Peduncle length \.‘ ‘
(PdL) '
<2.0cm 2.1-5.0 cm 5.1-8.0 cm 8.1-11.0 cm >11.1 cm
Peduncle . . .
straightness (PS) straight slightly cranked ~ medium cranked cranked very cranked
Acorns number on 1.0-14 1.5-2.0 2.1-2.5 2.6-3.0 >3
peduncle (AN) o T T -
Underdeveloped
ovaries number on <1 1.1-2.0 2.1-3.0 3.14.0 >4
peduncle (UON)
Acorn form
(AF)

ovoid

fusiform

wide-elliptic

elliptic obovate

It is worth noting that the findings confirm the
conclusions we had obtained before in Kharkiv Region
(Los & Borisova, 2002) which showed a very high
variability level between the clones by the leaf lobe
depth and additional leaf lobes availability. It also
points at the fact that plus trees mostly differ by these
two features and thus, the leaf lobe depth and additional
leaf lobes availability should be used to identify clones.
Trees with identic leaves were not found in the study.

We detected 5 of the 7 leaf morphological features
which had a higher variability level. Furthermore, we

assessed those 5 features in points and used the data to
create graphic images of the tree leaves morphotypes
by means of the radar charts. As an example, Fig. 1
contains such images for leaves of clones V-23 and
V-25, which differ in four features and are identic by
one feature. The more apparent a certain feature is,
the farther from the diagram center will be the angle
corresponding to it (V-23). Smaller dimensions of a
pentagon indicate a less marked feature (V-25). The
coincidence of angles indicates the identity of the
features (LS).

Table 4
Morphological features of the leaves of English oak plus trees of Vinnytsia origin
Metric indicators Point
Plus tree code
LL, WL, cm WLR PTL, WLLR PtL LLD ALLA LB
cm cm
1 2 3 4 5 6 7 8 9 10
V-17 12.5 8.1 0.6 0.7 2 3 4 0 4
V-19 10.2 7.3 0.7 0.7 3 3 2 2 3
V-20 9.0 5.8 0.6 0.9 2 4 2 0 4
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Continuation of table 4

1 2 3 4 5 6 7 8 9 10
V22 8.2 42 0.5 0.5 1 2 2 I 3
V-23 9.8 6.6 0.7 0.5 3 2 5 3 4
V-25 9.4 57 0.6 0.7 2 3 2 0 4
V226 s 8.8 0.8 11 3 5 4 | 4

CV, % (Yak) 47 236 46 274 33.1 340 327 1224 157
V-40 9.3 6.1 0.7 0.9 3 4 3 0 4
V-42 10.6 7.0 0.7 0.6 3 2 3 0 3
V43 9.2 57 0.6 0.5 2 2 2 0 4
Vod4 103 7.0 0.7 1.0 3 4 2 i 5
V-45 10.8 6.8 0.6 0.7 2 3 | 0 5
V-46 9.3 6.5 0.7 0.5 3 2 3 | 3
V-43 123 8.5 0.7 1.0 3 4 2 0 5
V-78 1.6 7.6 0.7 0.7 3 3 3 i 5
V-80 10.8 78 0.7 0.9 3 4 3 2 4
V-8l 12.0 10.7 0.9 0.5 4 2 5 4 4
V-84 9.5 73 0.8 0.7 3 3 2 2 4
V-105 78 6.4 0.8 0.6 3 2 2 2 4

V-108 9.5 6.5 0.7 0.8 3 3 2 0 5

CV, % (2b) 12.7 17.8 11.2 246 169 295 373 190 177
V-74 9.0 58 0.6 0.7 2 3 3 2 4
V=50 1.0 7.7 0.7 11 3 5 3 0 4
V-52 10.6 74 0.7 11 3 5 4 3 3
V.53 9.1 6.5 0.7 0.9 3 4 4 0 3
V-54 10.6 6.8 0.6 12 2 5 3 0 3

V-101 10.1 7.0 0.7 0.7 3 3 2 0 4
CV, % (Rd) 7.1 6.6 44 224 160 203 263 2052 149
V-134 10.2 6.3 0.6 0.7 2 3 3 | 3
V-135 113 75 0.7 0.3 3 i 4 0 5
V-136 123 8.0 0.6 11 2 5 3 2 5
Vo137 12.4 9.0 0.7 0.9 3 4 | 0 5
CV, % (Zm) 8.9 14.6 7.0 466 231 525 439 1277 222
CV, % (iotal)  12.3 17.5 109 204 27 340 338 1206 187
CV, % (between s s 6.2 41 15.9 1.0 19.3 115 256 1.7

populations)

The comparison the individual plus trees of two
micropopulations (Fig. 2A and 2B) shows the absence
of identical trees by their leaf morphotypes. Trees from
A and B micropopulations are similar in the width to
length leaf ratio and in the petiole length. However,
they differ, as micropopulations A trees have deeper leaf
lobes and additional leaf lobes marked more apparently.
To compare trees of different origins, the morphological
features of leaves of the plus trees clones from Ternopil,

Khmelnytskyi, and Odesa Regions, which are growing
in the clonal archive in Voronovytsky forestry, are given
in Tab. 5. The variability of these plus trees groups is
slightly lower. However, a higher variability between
the clones with additional leaf lobes was observed
among the plus trees clones of Kharkiv and Vinnytsia
origin (Los & Borisova, 2002). Due to a limited number
of studied trees, we in no way claim to have found any
geographical patterns in this research.
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Fig. 1. The leaf morphotypes of English oak plus trees V-23 and V-25 (WLLR — width to length ratio; PtL — leaf petiole
length; LLD — leaf lobes depth; ALLA — additional leaf lobes availability; LS — leaf base form)

V-19

V-20

V-23

V-25

V-22
V-26

V-50 V-52 V-53

—\/-54 V-101

Fig. 2. The leaf morphotypes of English oak plus trees in Yakushinetsky (A) and Zhmerynsky forestries (B)

Table 5
Morphological features of the leaves of English oak plus trees of Ternopil, Khmelnytskyi and Odesa origin
Metric indicators Points

Plus tree code I;II;; \Z]III;’ WLR P(:fnl;, WLLR PtL LLD ALLA LB
1 2 3 4 5 6 7 8 9 10
T-13 11.0 6.9 0.6 1.0 2 4 4 1 3
T-19 10.8 7.0 0.6 0.9 2 4 3 1 4
T-20 9.9 59 0.6 0.8 2 3 2 1 3
Kh-10 10.0 6.8 0.7 1.0 3 4 4 1 3
Kh-60 9.5 7.3 0.8 0.6 3 2 3 2 3

CV, % (Tr, Kh) 6.1 7.5 10.7 21.0 22.8 26.3 23.1 44.2 9.2
0-12 9.8 6.3 0.7 0.5 3 2 2 1 3
0-13 8.9 6.1 0.7 0.6 3 2 2 0 3
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Continuation of table 5

1 2 3 4 5 6 8 9 10
O-14 11.0 7.2 0.7 0.6 3 2 1 3
0-17 10.75 6.875 0.64153 0.85 2 2.75 1.5 3.25

CV, % (Od) 9.6 7.7 2.8 24.6 18.2 40.0 13.9 71.9 7.8

A comparison of the morphotypes of individual
plus trees and their groups from these regions shows
that the groups of trees are identic by the indices of
the leaf petiole length only (Fig. 3). The Ternopil and
Khmelnytskyi clones are also similar in the leaf lobe
depth. The Khmelnytskyi clones’ leaves are narrower,
they have less marked additional lobes, but more
apparent auricles. The Odesa clones are identical to the

Khmelnytskyi ones by 4 features, but the Odesa clones
have less marked leaf lobes.

It should be noted that the leaves of clones O-12 and
0O-14, although being somewhat different in size, are
identical by their point assessment and, respectively,
by their morphotypes (Fig. 3). Obviously, the data on
morphological features of leaves only are insufficient
to assess objectively a large number of trees or clones.

LL WL
WLLR R LR
5 5
LB PtL
LB PL LB PtL
ALLA LLD A L
AL L LA D
LA D
e 0-12 — (-13
T-13 T-19 T-20 e KN-10 e Kh-60 e 0-14 — ()-17

Fig. 3. The leaf morphotypes of English oak plus trees of Ternopil (A), Khmelnytskyi (B) and Odesa (C) regions

To analyze morphological features of the
reproductive organs, we divided them into two
groups, namely the metric indicators and point ones.
Analysis of the metric indicators of the plus trees
from Vinnytsia Region showed mainly medium and
high variability levels. The average peduncle length
ranged from 2.2 to 9.3 cm, and the average number of
acorns on the peduncle was from 1 to 2.5 pcs (Tab. 6).
At that, only 6 of the 30 plus trees did not have any
underdeveloped ovaries. The largest number of the
latter (3 on average) was observed in tree V-19. The

lowest variability was observed in the size of the cap
and acorn. Thus, the cap diameter varied from 1.1 to
1.9 cm, the cap’s depth — from 0.5 to 1.1 cm. The acorn
diameter varied from 1.1 to 1.8 cm and its length —
from 1.0 up to 3.0 cm.

Atthat, the trees were found with the caps and acorns
of the same size. Therefore, these features cannot be
used for identification purposes. Nevertheless, the trees
differ more by the peduncle length and the number of
acorns and ovaries on the peduncle. Thus, these features
can be used when identifying individuals.

Table 6
Metric morphological features of acorns and peduncles of English oak plus trees of Vinnytsia origin
Plus tree code Indicators
PdL, cm AN UON CD, cm CD, cm AD, cm AL, cm
1 2 3 4 5 6 7 8
V-17 4.5 1.0 0.5 1.9 0.9 1.9 2.8
V-19 4.5 1.0 3.0 1.5 1.0 dna* dna
V-20 3.4 1.0 0.7 1.5 0.8 1.8 1.8
V-22 5.1 1.2 0.0 1.8 1.1 1.5 2.3
S. Los, L. Smashnuk. Morphological variability of Quercus robur L. plus trees and clones in Podillia 113
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Continuation of table 6

i 2 3 4 5 6 7 8
V23 55 1.0 1.0 1.8 0.8 1.7 26
CV, % (Yak) 19.7 15 10.7 10.5 317 8.9 18.1
V-40 54 1.7 0.3 13 0.7 12 1.6
V43 6.5 1.0 1.0 1.5 0.9 1.5 2.9
V-44 45 1.5 0.0 1.6 1.0 1.4 3.0
V-45 25 1.0 0.0 13 0.8 13 1.8
V-46 8.5 2.0 2.0 1.5 0.8 13 1.8
V-43 5.0 1.0 1.0 13 1.0 13 2.8
V-78 6.3 1.5 2.0 11 0.5 12 3.0
V-80 6.2 1.7 13 13 0.8 dna dna
V-8l 27 13 1.0 13 0.7 12 2.0
V-84 22 13 0.0 1.5 0.7 1.6 2.0
V-108 5.5 2.0 0.0 1.5 0.7 13 35
CV, % (2b) 388 253 9.7 10.9 215 10.1 27.7
V-50 45 13 0.2 1.7 0.7 18 2.6
V-52 5.3 1.0 0.3 1.6 0.6 1.6 23
V-53 5.3 1.0 0.7 13 0.9 1.4 1.8
V-54 75 1.0 1.0 1.5 0.7 1.8 2.7
CV, % (Rd) 231 15.4 68.1 13.0 15.1 114 16.9
Vo134 5.0 1.0 1.0 1.4 0.6 1.4 25
V-135 9.3 1.5 2.0 dna dna dna dna
V-136 5.5 23 0.3 1.9 0.9 1.4 1.9
Vo137 38 25 0.0 11 0.5 13 2.0
CV, % (Zm) 40.8 380 110.6 24.8 253 5.0 15.1
CV, % (total) 40.6 328 100.3 15.1 272 14.9 223
C}’;’OZ’JL’;;%)W 95 26.4 31.0 7.9 213 1.2 5.7

*dna — data not available

The plus trees clones from other regions have mainly
shorter peduncles and generally lower variability levels
as compared to those of Vinnytsia origin (Tab. 7).

To make the morphotypes diagrams, we used the
morphological features of the plus trees’ reproductive
organs assessed in points (Tab. 8).

Table 7

Metric morphological features of acorns and peduncles of English oak plus trees of Ternopil,
Khmelnytskyi, and Odesa origin

Indicators
Plus tree code
PdL, cm AN UON CD, cm CD, cm AD, cm AL, cm
T-19 3.7 1 0.3 1.6 0.8 1.7 2.9
T-20 7 2 0 1.5 0.7 1.7 2.7
Kh-10 2.8 1 0.5 1.6 0.6 2.5 1.7
0-12 2.3 1.25 0.3 1.4 1.0
0-13 4 1.25 0.25 1.5 0.7 1.5 2.1
O-17 5.5 1.5 0.5 1.5 0.6 1.5 2.0
CV, % (total) 42.0 28.2 61.4 4.7 18.2 23.3 22.3
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Fig. 4 shows an example of a graphical comparison
of the morphotypes of plus trees’ reproductive organs
(V-43, V-46, and Kh-1).

The more apparent the feature is, the farther from
the diagram center will be the angle corresponding to

it, e. g. the acorn form of tree Kh-10. Smaller sizes of
a pentagon point at the fact that the features are less
apparent (V-43), the same angles indicate the identity
of the features, e. g. the number of acorns and ovaries
in trees V-43 and V-46.

e \/-43

—V-46

e K-10

R

Fig. 4. The reproductive organs morphotypes of English oak plus trees V-43, V-46, and Kh-10
(PdL — peduncle length; PS — peduncle straightness; AN — acorns number on peduncle; UON — underdeveloped
ovaries number on peduncle; AF — acorn form)

Table 8

Metric morphological features of acorns and peduncles of English oak plus trees of Vinnitsya, Ternopil,
Khmelnytskyi and Odesa origin (points)

Plus tree code Indicators
PdL PS AN UON AF
1 2 3 4 5 6

V-17 2.0 1.0 1.0 1.0 5.0
V-19 2.0 2.0 1.0 3.0
V-20 2.0 1.3 1.0 1.0 3.0
V-22 3.0 1.7 1.0 1.0 5.0
V-23 3.0 1.0 1.0 1.0 4.0
V-40 3.0 2.4 2.0 1.0 4.0
V-43 3.0 1.0 1.0 1.0 1.0
V-44 2.0 1.0 2.0 1.0 4.0
V-45 2.0 1.0 1.0 1.0 5.0
V-46 4.0 2.0 2.0 2.0 2.0
V-48 3.0 1.0 1.0 1.0 3.0
V-78 3.0 1.0 2.0 2.0 3.0
V-80 3.0 1.0 2.0 2.0 dna
V-81 2.0 1.0 1.0 1.0 2.0
V-84 2.0 1.0 1.0 1.0 5.0
V-108 3.0 2.0 2.0 1.0 3.0
V-50 2.0 1.0 1.0 1.0 5.0
V-52 2.0 3.0 1.0 1.0 3.0
V-53 2.0 2.8 1.0 1.0 2.0
V-54 3.0 2.0 1.0 1.0 2.0
V-134 3.0 4.0 1.0 1.0 3,0
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Continuation of table 8

1 2 3 4 5 6
V-135 4.0 5.0 2.0 2.0 dna
V-136 2.0 1.0 3.0 1.0 3.0
V-137 2.0 1.0 3.0 1.0 3.0
T-19 2.0 2.0 1.0 1.0 2.0
T-20 3.0 1.0 2.0 1.0 2.0
Kh-10 2.0 1.5 1.0 1.0 5
0-12 2.0 1.0 1.0 1.0 dna
O-13 2.0 2.0 1.0 1.0 2.0
0-17 3.0 1.0 2.0 1.0 5.0

Comparison of the plus trees morphotypes of two
micropopulations (forest stands of Rudnytsky and
Zhmerynsky forestries in Vinnytsia Region) is given
in Fig. 5.

The trees from forest stands of two forestries are
similar in the acorn form and differ in the rest of
the features. On the whole, the group of trees from
Rudnytsky forestry has more apparent features (a longer

peduncle, more acorns, and ovaries on a peduncle). In
contrast, the group of trees from Zhmerynsky forestry
has more cranked peduncles. As we can see, most of
the plus trees differ in at least one feature, but trees
V-45 and V-84 are similar in all reproductive organs
features (Fig. 5, 6 A). At that, on comparing these trees
by the leaf morphotypes, we found that they differ in
four of five features (Fig. 6 B).

PdL

—V-40 ——V-A43 ——V-44  ——V-45
——V-46 V48 V78 V80

V-81  em\/-84 V-108

PdL

e \/-50  wmm—)\/-52 cso)/-53  emm—)/-54

Fig. 5. The reproductive organs morphotypes of English oak plus trees of Rudnytsky (A) and Zhmerynsky forestries (B)

- e \/-45 eeeee\ -84

WL

- e»\/_.45 eeeeel\/-84

Fig. 6. Comparison of plus trees V-45 and V-84: morphotypes of reproductive organs (A) and leaves (B)
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Usage of morphological features of leaves and
reproductive organs, taken as a whole, allows obtaining
a rather complete description necessary to identify a
plus tree or a clone. Furthermore, the graphical method
helps to determine the difference and similarity of
individuals and their groups.

Conclusions. Analysis of the leaves morphological
features of the plus trees of Vinnytsia origin revealed
such variability levels: low and medium — for indicators
of the leaf base and the width to length leaf ratio;
medium and increased — for the indicators of the leaf
lamina size; high — for the lamina length, the leaf lobes
depth and additional leaf lobes availability.

Among 7 morphological features of leaves, the most
informative for clone identification are the leaf base,
the width to length ratio, the leaf lamina length, the leaf
lobes depth, and additional leaf lobes availability.

It has been suggested that 8 of the 32 plus trees
whose leaves have a rounded base are the introgressive
hybrids of Quercus robur L. and Quercus petraea L.

All studied plus trees of Vinnytsia origin differed in
one or more leaves morphological features. At that, two
of the four clones of Odesa origin, namely O-12 and
0-14, had similar leaves.

The variability levels of metric indicators for the
reproductive organs of the plus trees were mostly
medium and increased. The sizes of the cap and acorn
had the lowest variability level. At that, the variability
levels of both the peduncle length and the number of
acorns and ovaries on it were higher. The latter features
can be used to plus trees clone identification.

Most of the studied plus trees differ in one or
several morphological features of their reproductive
organs. However, trees V-45 and V-84 are similar in all
the features.

Usage of leaves and reproductive organs
morphological features, taken as a whole, allows
obtaining a rather complete description of a plus tree
or its clone. Graphic images of morphotypes given as
radar charts can be used to compare certain individuals,
their groups and populations, variants in progeny test,
and provenance trial to identify clones on CSO.
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Mopd¢onoriyuHa MiHANBICTb NAOCOBUX
Aepes i KNoHiB Quercus robur L. Ha Moginni

C.A.Nocb’, J1.B. CmaLuHoK?

[IpencrapiieHi pe3yapTaTi BUBYCHHS TUTFOCOBUX JIe-
peB Quercus robur L. 32 MOp(OIOTTYHUMH MTOKA3HUKA-
MU JICTKIB, )KOIY/iB Ta TUIOIOHOCIB. 3pa3KH 3aroTOB-
JIeH1 3 TUTIOCOBUX JIEPeB y HACAKEHHSX Ta 3 KIOHIB
Ha apXiBHO-MaTOYHIN TUIaHTaIli ay0a 3BHYAHOTO Y
Binautekiii odmacti. [IpoanamizoBani 41 nepeBo 3a ci-
MOMa MOKa3HUKaMH JUCTKIB 1 30 3 HUX — 3a 1eB’ATbMa
MOP(}OJIOTIYHUMH TTOKa3HUKAMH KOJIYIIB 1 IJIOTOHO-
ciB. HemeTpu4Hi TOKa3HUKH OIiHIOBAIH OalaMu.

3anpornoHoBaHO TpadiuHUi MeTox 300pakeHHS
MOP(OTHITIB 13 BUKOPUCTAHHSIM KPYTOBHX MEIOCT-
KOBHIX JliarpaM Jijisl TIOPiBHSIHHS TUTFOCOBUX JIEpeB 3a
MOpQOIOTiYHUMHU O03HaKaMH. BpaxoByroun Te, 1m0 aod-
COJIIOTHI TTOKAa3HUKA MOXKYTh 3aJI€XKATH BiJ IMMOTOTHHUX
YMOB POKY, JJIs1 TOOYJIOBH JiarpaM BUKOPUCTAHO JIUIIIE
BiJTHOCHI ITOKa3HUKH, BUPAKEHI y Oanax.

Busnaveno cepenHi HOKa3HUKH EPEB Ta PIBEHB 1X-
HBOI MIHIUBOCTI. Tak, MIHJHMBICTh PO3MIpIiB JHCTKIB
€ TIEPEeBAKHO CEPEAHbOI0 Ta TiJIBHUILEHOIO, a (HopMH
JIUCTKAa — HU3BKOIO Ta CepeHbO0. PiBEHb MIHIMBOCTI
3a MUPHUHOIO JINCTKA Y TIePEeBaXKHI OiIBIIOCTI BUTIAI-
KiB OyB BUIIMM. 32 TIOKa3HMKAMH JIOBKUHH YepellnKa
JINCTKA Ta HAABHOCTI JOJATKOBHUX JIOMMATEH BiAMIYEHO
BHCOKHI piBEHb MIHIHBOCTI. Pi3HY KiJIBKICTh JOAATKO-
BUX Jonareil HapaxoBaHo y 14 kioHiB i3 32. Bussneni
IUTIOCOBI JIepeBa i3 3a0KPYTIICHOIO0, CePIEIIONIOHO0I0 Ta
BYIITKOTIOJIIOHOI0 OCHOBOIO JHCTKIB. Bu3HaueHo Haii-
OLIbII MIHJIMBI O3HAKH, SIKi 3alIPONIOHOBAHO BHUKOPHC-
TOBYBATHU Jis1 iIeHTU(IKALIT KJIOHIB.

BucnoBneHo mpumyIieHHS, MO0 BICIM ILTIOCOBHX
JepeB, JIUCTKU SIKUX MAaloTh 3a0KPYIJEHY OCHOBY, €
ribpunamMu MiX ay0aMu 3BUYATHUM Ta CKEITbHUM.

Cepen penpoOAyKTHBHHX O3HAK HAWMEHIIIOI MiH-
JMBICTIO BHUPI3HSBCS IMOKAa3HUK DPO3MIpIB IJIMCKH Ta
xomyzs. Haitbinpiry MiHIMBICTE Maji TOBKMHA TIJIO-
JIOHOCA Ta KUTBKICTH 3aB’si3eH 1 JKOJMYJIB HA HHOMY, i
came 1i O3HAKH 3apONOHOBAHO BUKOPUCTOBYBATH IS
inenTudikamii kIoHiB. CepenHs KITbKICTh )KOIYIIB Ha
TUTOIOHOCI CTaHOBWIIA BijT 1 10 2,5 TIT., MpUYOMY JIHIIIE
y LIECTHU TUTIOCOBUX JIepeB Ha MIOAOHOCAX HE BinMive-
HO HEJOPO3BUHEHUX 3aB’SI3€H.
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OO6cTexeHi TUTIOCOBI JiepeBa BIHHUIIBKOTO ITOXO-
JOKESHHS BIZIPI3HSUTUCS 32 OJTHI€I0 200 eKUTbKOMa MOp-
(OJIOTTYHUMHU O3HAKAMH JIUCTKIB, JKOIYIIB a0 IJI0-
JIoHOCIB. BogHOYAaC BWSIBICHO N1Ba TUTFOCOBHX JEpeBa
OJIECHKOTO TTOXO/KEHHS, MOMIOHUX 3a (POPMOIO JIHCT-
KiB, 1 IBa KJIOHW BIHHHMILKOTO ITOXOMKEHHS, MOA10HUX
3a 03HAKaMHU JKOJIY/IiB Ta TUIOIOHOCIB.

Buxopucrtansast MOpQOJIOTIYHAX TOKAa3HUKIB JIHCT-
KiB 1 peNpOAYKTUBHHUX OpPraHiB y KOMILJICKCI Ja€ 3MO-
Iy CKJIACTH JIOBOJII MTOBHY XapaKTEPUCTHKY ILIFOCOBO-
TO JiepeBa abo Horo KIIOHY, a 3aCTOCYBaHHSA rpadigHOro
METOJIy — OI[IHUTU BiIMIHHOCTI W TOAIOHOCTI 1HIUBI-
IiB Ta ixHiX rpyn. I'padiuni 300paskeHHss MOPGHOTHUTIIB
Yy BUIJIA TIEMFOCTKOBHX JliarpaM MOXYTh OyTH BHKO-
pHCTaHi AK JUIsl TOPiBHSHHS 1HAMBIIB, IXHIX IpyII, TO-
MYJISIIiA, BapiaHTiB y BUMPOOHUX 1 TeorpadiuHuX Kyib-
Typax, Tak i Juid ieHTU}IKaIil KIOHIB Ha KIOHOBUX
HACIHHHUX IUIAHTALIAX.

KirouoBi cjioBa: JUCTOK; TUIACTHHKA; YKOJYIb;
TUTHCKA; TUTOZIOHIXKA; OaJIOBE OLlIHIOBaHHS; MOP(OTHIT.

Mopdonorunueckan
N3MEeHUYNBOCTb MJIIOCOBbIX AePeBbEB N
KnoHoB Quercus robur L. Ha Mogonbe

C.A.Nocb’, J1.B. CmaluHoK?

IIpencraBiieHsl pe3ynbTaThl M3Y4EHUS IUIFOCOBBIX
nepeBbeB Quercus robur L. mo MopgonornueckuM mo-
Ka3aTessM JINCThEB, Key/iel 1 mogoHocoB. OOpa3mbl
3aroTOBJIEHBI C IUIFOCOBBIX JI€PEBBEB B HACAXKJICHUIX
U C KJIOHOB Ha apXWBHO-MAaTOYHOW IUIAaHTAUUH TyOa
0OBIKHOBEHHOTO B BuHHHUIIKO# oOnactu. [Ipoananm3u-
poBaHoO 41 nepeBo o ceMU MOKa3aTesM JIUcTbeB U 30
U3 HUX — 10 AEBATH MOPQOJIOTHIECKHM TOKA3aTeIsIM
JKeIylel 1 III0I0HOCOB. J{J11 HEeMeTpUYeCcKuX mokasa-
TeJIel UCIONb30BaIN OAJIbHYIO OLICHKY.

[MpennoxkeH rpaduueckuii MeTox  HM300paxke-
HUS MOP(OTHIIOB C WCIOIB30BAaHUEM KPYTOBBIX
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JIETIECTKOBBIX JUATPaMM JUTsl CPAaBHEHHSI TUTFOCOBBIX JIE-
PEBBEB 1O MOPQOJIOTHUECKUM TIPU3HAKAM. Y UUTHIBAs
TO, 4TO aOCOJIOTHBIC MMOKA3aTeIM MOTYT 3aBUCETh OT
MOTOHBIX yCIIOBUU TOMA, JUIS IIOCTPOCHUS JAUArpamMm
HCIIOJIb30BaHbl TOIBKO OTHOCHTEIBHBIC IOKA3aTellu,
BBIPKCHHBIC B Oajiax.

OrnpeneneHsl CpeIHNe TTOKa3aTeNInd ICPEBHEB U yPO-
BEHb MX M3MEHYHMBOCTH. YPOBEHb U3MEHUYMBOCTH pa3-
MEpPOB JIMCTHEB OBLI MPEHMYIIECTBEHHO CPEIHHM U
TTOBBIMICHHBIM, a (DOPMBI JINCTKA — HU3KUM U CPEITHUM.
YpoBeHb M3MEHYHMBOCTH IIMPHUHBI JINCTKA B ITOJABIIS-
I0IIeM OOJIBIITMHCTBE Cly4acB ObUT 00Jiee BBICOKHM.
ITo mokazarensM HIJIUHBI YEpeITKa JTUCTKA W HaJH-
Yps JOMOJHHUTEIBHBIX JIONMACTEH OTMEUCH BBLICOKHMA
YPOBEHb H3MEHUYHUBOCTH. J{OMOTHUTENbHBIE JOMACTH,
BBIPOKEHHBIC B PA3HON CTETICHH, BBISBIICHBI B JINCTHSIX
14 xnoHOB U3 32. OTMEYEHO HAJIUYUE IUTFOCOBBIX J€-
PEBBEB C OKPYIVIOW, CEPIUECBUIAHON U YIIKOOOPA3HOM
OCHOBOI JIMCTKa. BuIsBIIEHB HanOoJjiee M3MEHYHMBBIE
MPHU3HAKH, W TIPEJIOKEHO WX WCIIONB30BaHUE JIJIs
ueHTH()UKAMH KJIOHOB.

BrickazaHo  mpeAmnoNoKEHWE, UTO  BOCEMb
TUTFOCOBBIX JIEPEBBEB, JHCThS KOTOPBIX UMEIOT OKPY-
Iy10 (OpMY OCHOBBI, SIBJSIFOTCS THOpUAaMHU MEXIY
Ty0aMu OOBIKHOBEHHBIM M CKAJTHHBIM.

Cpeny  penpomyKTHUBHBIX IPHU3HAKOB HAMMEHb-
el U3MEHYMBOCTHIO OTIMYAJICS IOKa3aTeiab pa3Me-
POB TUTIOCKH 1 xKemyas. Hanbonpmmii ypoBeHs U3MeH-
YUBOCTH OTMEYEH y TaKWX ITOKa3areled, Kak JJIHHA
IJIOJIOHOCA, KOJMYECTBO KEIYIEH M 3aBsi3€il Ha HEM,
U UMEHHO ITH TPU3HAKU TPEIIOKEHO HCIOIH30BaTh
st upeHTuukamun. CpenHee KOTUYECTBO Kelynaen
Ha TIOMOHOCE COCTaBIsIO OT 1 10 2,5 miT., mpu 3TOM
TOJIBKO Y IIECTH TUTFOCOBBIX JIEPEBHEB HA IUIOOHOCAX
HE OTMEUYEHO HEeJIOPA3BUTHIX 3aBS3CH.

IToka3aHo, 4TO BCe 00CIETOBAHHBIE IIIIOCOBBIE JIE-
peBbsl BUHHUIIKOTO TMPOUCXOXKACHIS OTIMYATUCEH TI0
OJTHOMY WITH HECKOJIBKUM MOP(HOIOTUIECKUM TPU3HA-
KaM JIUCTHEB, JKeyAeH Wiu TogoHoCoB. B To ke Bpe-
Ms BBISIBJICHO J[Ba ITIOCOBBIC AEPEBhs OJIECCKOTO TIPO-
UCXOXKJICHUS, MOMOOHBIX 1O (OpME JIHCTHEB, W JIBa
KJIOHa BUHHHIIKOTO TPOMCXOXKICHHUS, IOIOOHBIX I10
MpU3HAKaM JKETyIeH U TUIOMOHOCOB.

OTMeueHO, YTO UCIIOIb30BaHUE MOP(OTIOTHIECKIX
MOKa3aTele JUCTHEB U PEMPOAYKTUBHBIX OPTraHOB B
KOMITJIEKCE TTO3BOJISICT COCTABUTH JTOCTATOYHO TIOJTHYIO
XapaKTEPUCTUKY TUTFOCOBOTO JIEPEBa MM €ro KIIOHA, a
MPUMEHEHHUE TpaduueCcKOro MeTo/1a — ONPEIEIIUTh pa3-
JTUYHE W CXOACTBO MHIWBUIOB U UX rpymil. [paduaec-
KHe n300pakeHus: MOP(HOTUTIOB B BUIE JIETIECTKOBBIX
JMarpaMM MOTYT OBITh MCIIOJIb30BaHbI KaK JIJIsi CPaB-
HCHHSI MHAMBHIYYMOB, UX TPYII, MOMYJISIUMI, Bapu-
AHTOB B HCIBITATEIFHBIX U Teorpa)uyecKux KyJbTy-
pax, Tak ¥ Jiis UACHTU(DUKAIUN KJIOHOB Ha KJIOHOBBIX
CEMEHHBIX IUIAHTAIUAX.

KiroueBbie cioBa: ITUCTOK; TUIACTHHKA; JKEITY[Ib;
TUTFOCKA; TJIOZI0HOXKA; OabHasl Ol[eHKa; MOP(OTHIL.
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Forest carbon stock in Left-bank Forest-Steppe of Ukraine
according to intensive forest monitoring data

V.P. Pasternak’, T.S. Pyvovar? V.Yu. Yarotsky?

The issues of carbon stock and dynamic in different carbon pools in forest stands of Left-bank Forest-steppe of
Ukraine are considered. The aim of the study was to evaluate carbon stocks and their changes in main pools: trees
biomass and mortmass. Data of two repeated observations on 19 permanent intensive forest monitoring plots in Kharkiv
and Sumy regions were used. Conversion method was used.

Study of increment and mortality dynamics at monitoring plots showed, that two processes impact carbon balance:
biotic damage which leads to trees dieback, and partial removal of dead wood from stands.

Oak stands have, on average, higher carbon stock in trees biomass and mortmass (102.9 t C ha’') than the pine
stands (98.7 t C ha'), which is associated with a higher representation of mature and overmature oak stands. While
comparison by age classes showed that pine stands, in general, have higher values of C in trees biomass, due to higher
productivity. The increase in carbon stocks with age is observed.

The annual change of C stock in trees biomass is the highest in younger stands, and it decreases with age; while in
mortmass it increases. Mature and overmature oak stands have negative trees biomass and positive dead wood growth.

At age 81-100 years oak forest stands have higher carbon storage capacity than pine (total carbon stock in main
pools (biomass, mortmass, litter and soils (30-cm layer)) is 191.7 t C ha' for oak and 175.4 t C ha! for pine stands).
Trees biomass carbon prevails among other pools (50.3 % in oak forests, and 57.6% in pine), the next is soil carbon
pool (45.9 and 29.0%, respectively).

National forest inventory will provide data for assessments of carbon stocks and dynamics in trees biomass and
mortmass pools. However, forest soil monitoring is necessary to evaluate carbon pools in soils and litter.

Key words: trees biomass, dead wood,; carbon pools, carbon stock changes, oak stands, pine stands, age classes.
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Introduction. Paris climate agreement (2015) has
confirmed the important value of forests as the main
carbon sink.

Forests in terms of agroforestry, forest management,
reforestation have been suggested as one of the most
appropriate land management systems for mitigating
atmospheric CO, through the photosynthesis process
(Alemu, 2014). Forest ecosystems also contribute to
store more than 80% of all terrestrial aboveground C
and more than 70% of all Soil Organic Carbon (Alemu,
2014). The terrestrial carbon reservoir is actually a
collection of carbon pools with a wide range of net
primary production rates, respiration rates and carbon
turnover times. Detailed information on carbon stored
in dead wood and its relationships with different decay
stages are required by national forest and carbon sink
inventories to understand dead wood dynamics and the
impact on microhabitats with a changing climate. These
relationships are expected to vary with disturbance
regime and forest type.

The issue of carbon balance research in forest
ecosystems is receiving much attention today.
Particularly important is the use of information
technologies and mapping (Tokar, 2015; Wang et al.,
2009).

Inventory of greenhouse gases in the forestry
sub-sector can be performed by two methods: stock-
difference and gain-loss (stock emission) (IPCC,
2014). In Ukraine, carbon stocks in forests are assessed
by the second method (Buksha, Butrim, & Pasternak,
2008) on the base of stand wise forest inventory data
since the national forest inventory is at the stage of
development now. Comparison of forest stand wise
inventory data is not possible due to the irregularity of
their accounting, different methodological approaches
to the compilation and the relatively low accuracy
of the inventory of different components of forest
ecosystems (Buksha, Butrim, & Pasternak, 2008).

Forest-steppe zone is a transition zone between
forest and steppe, and it is vulnerable to expected
climate change (Shvidenko, 2017).

In Ukraine complex studies of carbon stocks in forest
ecosystems are fragmentary: one of the study areas are
trees biomass and mortmass stocks evaluation, and
conversion factors development on the ratios of trees
biomass fractions (Lakida, Vasylyshyn, Lashenko, &
Terentiev, 2011), estimation of carbon stocks in soils in
Carpathians (Shpakivska & Maryskevych, 2009) and
generally in Ukraine (Buksha, Raspopina, & Pasternak,
2012; Balyuk et al., 2017), several studies are devoted
to the assessment of carbon stocks in forests based
on stand wise forest inventory (by using gain — loos
method) (Shvidenko et al., 2014), several studies on
sample plots (Alioshkina et al., 2011; Bilous et al.,
2019). Studies are mainly carried out in the Forest zone
of Ukraine (Polissya) (Bilous et al., 2017; Lakyda et
al., 2018), while for the Forest-Steppe zone there are
just a few of them (Yarotsky, Pasternak, & Nazarenko,
2019b; Bilous et al., 2019). The features of C dynamics
were not studied in detail.

In Russia, forest carbon stocks were assessed on the
base of stand wise forest inventory data, and multiple
forest studies and models (Zamolodchikov, 2011).

In the majority of European countries forest carbon
storage is assessed on the base of national forest
inventory/monitoring (Cienciala, 2010), and soil
monitoring data (Manual on methods, 2016). Due to the
planned implementation of National forest inventory
in Ukraine, it is important to develop a methodology
for evaluating carbon stocks on sites.

Objects and methods. The study object is forest
stands of the Left-Bank Forest-Steppe of Ukraine. The
study subject is carbon in forest stands.

The aim of the research is to evaluate carbon
stocks in main pools of forest ecosystems and their
dynamics using the conversation method in the Left-
Bank Forest-Steppe of Ukraine on intensive forest
monitoring plots.

The study includes the results of two consecutive
surveys of 19 intensive forest monitoring plots located
in oak and pine forest stands of the Forest-steppe zone
in Kharkiv and Sumy regions (Tab. 1). Each plot is
observed every 4 years. The survey data for 2012-2015
were included in the study as the first observation and
repeated survey held after 4 years in 2016-2019 were
the second one. The monitoring plots are represented
by zonal types of forest type conditions according to
Alekseev-Pogrebnyak (Ostapenko, & Tkach, 2002):
D, — fresh fertile forest type condition (Quercus robur
L. (English oak) stands), C, — fresh relatively fertile
forest type condition, and B, — fresh relatively poor
forest type condition (Pinus sylvestris L. (Scotch pine)
stands). The age of studied forest stands varies from 44
to 144 years old. Oak stands are mainly grown on dark
gray forest soils, rarely on chernozems, and light gray
forest soils; pure pine stands — on sod-podzolic soils.
One monitoring plot is located in a 74-year deciduous
forest with a dominance of 7ilia cordata Mill. (small-
leaved lime).

There were two types of monitoring plots (Tab. 1):
the first — circular with concentric circles, with area
0.1 ha (all plots with «long» numbers), the second —
square-shaped (ICP test-phase) (three plots 1, 2, and
3) — with area 0.25 ha.

At the intensive monitoring plots, the indicators
of the main components of forest ecosystems (tree
stand, undergrowth, ground vegetation, soil, litter)
were evaluated. For each tree with DBH >7 cm, its
status (living, dead, fallen) was recorded, which made
it possible to trace the dynamics of trees mortality, or
removal from the forest stand. Heights were measured
for model trees. Index of health condition and the
presence of damage were estimated. The litterfall type
and thickness were assessed. Soil type was determined.
For dead logs with diameter >7 cm: species, size
(diameter and length), decomposition stage (5 classes)
and type of rot were evaluated. Dead logs of different
tree species and decomposition stages were sampled
to determine the base density. Field-map was used for
field work and data management.
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Table 1

Taxation characteristics of forest stands at intensive monitoring plots (2016-2019)

PotD i jie et S Dol M
32491 1 9Querob 1Poptre+Tilcor 52 D, Ia 0.73 269
42906 2 9Querob 1Ulmgla+Acepla,Robpse 84 D, I 0.59 255
44262 2 8Tilcor 1Poptrel Fraexct+Acepla 74 D, I 0.59 259
2263079 1 10Pinsyl 97 B, I 0.70 425
36324 1 7Querob 2Tilcor 1Acecam+Acepla 124 D, I 0.79 408
41544 2 4Querob 4AceplalFraexcl1Tilcor 144 D, I 0.73 319
631309 1 10Pinsyl 44 B, Ia 0.68 318
32473 1 8Querob 1Tilcor 1Acepla+ Acecam 88 D, I 0.93 339
32485 1 10Pinsyl 68 B, Ia 0.68 413
32496 1 10Querob+ Tilcor, Acecam 103 D, 11 0.68 290
33734 1 3 Querob 3 Tilcor 2 Acepla2 Acecam +Ulmgla 98 D, 11 0.83 286
33751 1 5 Querob 3 Fraexc 2 Tilcor + Acepla, Ulmgla 88 D, I 0.95 402
33754 1 5 Querob 2 Fraexc 2Tilcor 1Acepla 103 D, I 0.90 379
33760 1 10Pinsyl 63 B, Ia 0.85 453
33761 1 9 Querob 1Fraexc 73 C, I 0.55 200
33771 1 6 Querob 3Tilcor 1 Acepla + Acecam, Ulmgla 84 D, I 0.86 351
1 1 9 Querob 1Tilcor + Fraexc, Acecam, Acepla 92 D, I 0.74 335
2 1 6 Querob 3Fraexc 1Tilcor +Acecam, Acepla 132 D, I 0.82 368
3 1 7Querob 2Fraexc 1Aceplat+Acecam,Tilcor, Ulmgla 122 D, II 0.75 301

Notes: 1. Kharkiv region, 2. Sumy region; * Querob — Quercus robur, Pinsyl — Pinus sylvestris, Fraexc — Fraxinus excelsior, Tilcor — Tilia
cordata, Acepla— Acer platanoides, Acecam — Acer campestris, Ulmgla — Ulmus glabra, Robpse — Robinia pseudoacacia. B, — fresh relatively poor
forest type conditions; C, — fresh relatively fertile forest type conditions; D, — fresh fertile forest type conditions (classes by Alekseev-Pogrebnyak)

According to IPCC (2014), there are main carbon
pools in forest ecosystems: biomass (aboveground
and underground biomass), dead organic matter
(dead wood and litter) and soil organic matter. In our
study, carbon stock calculations and dynamics were
performed for trees biomass of forest stands, and
dead wood (dead trees and dead logs) on the base
of values of total stocks (volume), using conversion
method of calculations. Growing stock and dead
wood volume were converted into mass (using the
base density for tree species and decay stages and
species for dead wood) (Bilous et al., 2019; Cosmoa,
Gasparinia, Palettoa, & Nocettib, 2013; IPCC, 2014)
and the carbon stock (formulas (1)-(3)) (Buksha,
Butrim, & Pasternak, 2008). The fraction of branches
was considered without fractions of leaves and
needles (Lakida, Vasylyshyn, Lashenko, & Terentiev,
2011). For deciduous mixes stands calculations
were performed for individual trees, while for pine
monocultures — for the total growing stock.

Carbon stock in trees biomass was estimated
according to the formula:

C,...= =Ms- BEF

trees

0.5, (1)

where Ctrees — total carbon stock in live trees biomass

pool (tonnes C ha''); Ms, — total stem volume of i tree

si-Di

species; BEF — conversion coefficient for calculation
of stem biomass into total biomass taking into account
branches, for i — tree species; Di — basic density of
timber of i — tree species; 0.5 — conversion coefficient
used for calculation of dry organic mass into carbon
mass (carbon content of absolutely dry matter) (IPCC,
2014).

Carbon stocks in dead wood pool (dead trees and
dead logs) were calculated according to the data on the
basic density of dead wood by decomposition stages
and tree species.

Cratirees = ZMdt-Di-0.5; )

where C, . — carbon stocks in dead trees (tonnes

C ha'); Mdt, — total stem volume of dead trees of i tree;
Di — basic density of timber of i — tree species.

Ceadiogs— Md-Di;0.5; 3)

where C, ogs carbon stocks in dead logs (tonnes

C ha'); Md — total volume of dead logs; Dij — basic

density of timber of i — tree species of j — decomposi-

tion stage.

Annual changes of carbon stocks in carbon pools
were calculated according to IPCC formula (2014) at
site level, as the difference of two estimates:
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AC:th2 Ctl (4)'
(¢ 7t 1) ’
where AC — annual changes of carbon stocks in pool

i, tonnes C ha'year;

Ct} — total carbon stock in pool i at year t, tonnes
Cha”;

C,, — total carbon stock in pool i at year t,, tonnes
Cha'.

The growth and mortality in the studied monitoring
plots were estimated. To estimate the growth, the an-
nual changes in the growing stock of forest stands were
calculated taking into account changes in dead wood
stocks.

Z = (M,-M +Dw,-Dw )/(t,-t)), (5);

where Z — current annual increment, m*ha! year';

Ml.— growing stock in year t, m’, M, — growing
stock in year t,, Dw, — dead wood volume in year t,,
Dw, — dead wood volume in year t,.

To estimate the mortality changes in dead wood
stocks were evaluated.

ADW = (Dw,-Dw )/(t,-t,), (6);

where ADW is an annual change of total dead wood
volume.

The analysis of the obtained values was performed
by comparison with the data on the current growth and
mortality according to the yield tables (Forest taxation
guide book, 2013) for the main tree species and age
classes in terms of an actual density of stocking. In
case of negative balance of dead wood stock, it was
concluded that some of the dead wood was removed
from the studied stands.

For a comprehensive generalized assessment of
all carbon pools in oak and pine forests, we used our
data on carbon pools in biomass and mortmass (at
forest stand aged 81-100 years) and data of (Buksha,
Raspopina, & Pasternak, 2012) for litter and soils with
adaptation for plots: for all oak stands in D, soil C stock
in the 30-cm layer is 88.0 tonnes C ha, in B, (sod-
podzolic sandy soils) —50.9 tonnes C ha!. These values

are in the range of data published by (Balyuk et al.,
2017) for the same soil types. Litter carbon pool was
also calculated from (Buksha, Raspopina, & Pasternak,
2012): for oak stands — 2.78 tonnes C ha’', for pine
stands — 11.6 tonnes C ha™'. Changes in stocks in litter
pools and soil have not been evaluated.

The results of the assessments were summarized by
age classes and stand groups by the main tree species:
oak, pine and other deciduous since in this case, the
accuracy of productivity estimates is higher (Pregitzer
& Euskirchen, 2004). The results are presented as an
arithmetic mean values and standard deviations. The
comparison of mean values was performed using the
T-test.

Results and discussion. Significant trees dieback
in the inter-survey period occurred in almost all plots
(Tab. 2). The annual mortality rate exceeded the
reference level (Forest inventory handbook, 2013)
at half of the observed stands, at the rest sites this
variable could not be compared with reference level
due to the partial removal of dead wood from stands
(sanitary cuttings and/or dead logs removal by the
local population).

Between surveys at 6 oak forest stands (32473,
33734, 33771, 33754, 41544, 3), there was significant
mortality of Norway maple and field maple (Acer
platanoides L. and A. campestre L.) caused by
Verticillium wilt (Meshkova & Davydenko, 2016),
at 5 plots there was oak dieback (at almost all age
classes) exceeding the reference level, at two plots —
pathological dieback of Common ash (Fraxinus
excelsior L.). In pine stands, trees mortality was
registered in three plots, in two of them, the level of
mortality exceeded the reference level, in two plots the
dead wood was removed. The largest level of dieback
was recorded at plot 2263079 due to the impact of
clear-cut at the neighbor forest site several trees were
damaged and microclimatic conditions on the studied
plot changed. In the soft-leaved deciduous forest stand
the pathological dieback of aspen (Populus tremula L.)
was observed.

Just at one plot (42906) in oak and at one (631309)
in pine stands there was no mortality during the study
period.

Table 2
Mortality and increment at monitoring plots
Observed Reference
Plot ID Ageclass  Stock change, ADW stock  Increment  ADW stock m? Clzss on DW ]S)%I\);
m® ha'! year i m® ha’! m? ha! year ha'! yRamie
Oak
1 2 3 4 5 6 7 8
32491 41-60 6.9 4.4 8.5 3.1 1 Oak
33761 61-80 -5.9 1.0 4.8 1.2 LR Oak
32473 81-100 3.8 -0.1 3.9 1.5 R Maple
33734 81-100 5.1 -0.3 3.0 1.0 R Maple
42906 81-100 32 0.0 4.3 1.2 0 0
33751 81-100 6.3 -0.3 3.9 1.5 R Ash
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Continuation of table 2

1 2 3 4 5 6 7 8
1 81-100 4.9 5.4 3.8 1.2 1 Oak
33771 81-100 5.7 -0.5 5.3 1.7 R Maple
32496 101-120 5.8 1.5 2.2 0.7 1 Oak
33754 101-120 -1.7 11.8 33 1.1 1 Maple, Ash
41544 >121 2.1 0.1 1.7 0.6 R Maple
36324 >121 5.0 0.9 2.0 0.6 1 0
2 >121 -8.5 3.3 2.4 0.7 1 Oak
3 >121 -12.8 1.0 2.3 0.6 1 Maple
Pine
631309 41-60 12.4 -0.1 12.3 3.1 R Pine
32485 61-80 4.7 2.4 9.5 3.7 l Pine
33760 61-80 11.2 5.8 11.5 4.9 1 Pine
2263079 81-100 7.3 11.4 8.6 3.2 1 Pine
Other deciduous
44262 61-80 3.6 2.8 5.0 1.3 1 Aspen

Notes: Reference — Forest inventory handbook, 2013; | — lower level of mortality compared to reference level, 1 — higher level of mortality

compared to reference level; R — removed dead wood.

The average annual increment of studied stands
varies in a wide range. For oak stands the increment
level lower than in reference data (Forest inventory
handbook, 2013) is observed in younger (2 plots) and
older (age class >120 yeas) (2 plots) stands, and 1 plot
at age 81-100. That is typical for old-growth stands
where the process of mortality prevails over growth.
In younger oak stands (41-60 and 61-80 years) — it
can be explained by the influence of high mortality
level caused by diseases. Almost all other oak stands
have increment level higher than in (Forest inventory
handbook, 2013), mainly due to the growth of younger

Trees biomass and mortmass at monitoring plots

accompanying tree species. Among pine stands the
increment was normal at two stands, and lower at
another two plots.

Trees biomass stocks (Tab. 3) in the studied stands
vary over a wide range from 120.4 to 251.8 t-ha.
The average value is 186.8+39.2 t-ha™! for oak stands
and 177.1 £34 t-ha’! for pine stands in the first survey
cycle (during 2012-2015). For the second cycle
(2016-2019), the range of values increased: from
120.0 to 287.8 t-ha', the average for oak stands
is 188,3+39.7 t-ha!, and for pine stands — 186,7+
25.6 t-ha’'.

Table 3
for two observations (dry weight, tonnes ha™')

Plot ID Trees biomass Dead trees Deadlogs Total dead wood

1* 2 1 2 1 2 1 2

1 2 3 4 5 6 7 8 9
32491 160.2 182.1 0.9 8.5 0.0 1.4 0.9 9.9
33761 136.1 120.3 5.7 11.8 16.1 12.0 21.8 23.8
32473 180.0 186.8 1.5 0.9 0.4 0.7 1.9 1.6
33734 147.1 156.8 5.8 5.8 1.0 0.8 6.8 6.6

42906 138.8 144.1 0 0 0 0 0 0
33751 2443 287.8 1.7 2.9 4.7 2.2 6.4 5.1
1 188.7 1923 4.9 15.6 1.1 0.9 6 16.5
33771 180.7 190.5 13.4 13.0 1.1 9.4 24.5 22.4
32496 149.2 162.3 0.4 3.5 0.5 0.1 0.9 3.6
33754 249.5 231.8 3.2 253 1.6 5.3 4.8 30.6
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Continuation of table 3

1 2 3 4 5 6 7 8 9
41544 174.3 178.4 8.4 10.2 47.0 45.1 554 553
36324 192.5 208.0 0.0 0.0 22.0 232 22 23.2

2 251.8 222.8 10.2 5.1 17.6 259 27.8 31

3 221.7 171.8 0.0 1.5 2.9 14.5 2.9 16

Avg Oak 186.8 188.3 4.0 7.4 9.0 10.1 13 17.5
SD 39.2 39.7 4.1 7.0 12.8 12.8 15.7 15.1
631309 120.4 143.7 0.1 0.5 1.7 1.4 1.8 1.9
32485 184.0 191.7 1.2 2.2 0.1 1.5 1.3 3.7
33760 194.6 209.3 23 12.7 0.0 0.5 23 13.2
2263079 209.5 202.2 23 22.7 0.0 0.9 23 23.6
Avg Pine 1771 186.7 1.5 9.5 0.5 1.1 2 10.6
SD 34.0 25.6 0.9 8.9 0.7 0.4 0.5 10.0
44262 151.8 154.1 1.2 6.1 0.4 1.4 1.6 7.5

* 1 —1 observation (in 2012-2015), 2 — II observation (in 2016-2019); SD — standard deviation.

Dead wood at studied stands is represented both by
dead trees and dead logs, at oak stands prevail dead
logs, and at pine stands — dead trees. Dead wood in
oak stands is predominantly formed by English
oak, while other species as Norway maple and field
maple, elm, common ash, linden are less represented.
This is explained not only by the dominance of the
oak in the composition of the stands but also by it
significant decline compared to other species and a
longer decomposition time (Yarotsky, Pasternak, &
Nazarenko, 2019a). In pure pine stands dead wood is
formed only by pine.

During the four-year period between observations,
changes in trees biomass and mortmass stocks
occurred as a result of natural growth processes, as
well as the dieback and removal of dead wood from
the stands. Carbon stocks and it accumulation in forest

ecosystems depend on productivity, species compo-
sition, and age structure, as well as on forest manage-
ment regime and disturbances (biotic damage and
anthropogenic) (Jandl, Bauhus, Bolte, Schindlbacher,
& Schiiler, 2015). Generalized data on the total carbon
accumulation in tree biomass (Tab. 4) and mortmass
showed that the oak stands have, on average a higher
carbon stock in these two pools than the pine stands,
which is associated with a higher representation of
mature and overmature oak stands. The average C
in the trees biomass of oak stands is 93.4+10.3 and
94.1+10.5 t C ha’!, respectively, by observations. For
the studied pine stands, these values are 88.6+3.8 and
93.4+12.6 t C ha’!, respectively. The lowest carbon
stock is observed in other deciduous stands (75.9 and
77.1 t C ha '), which is natural taking into account
their lower productivity.

Table 4
Average carbon stocks at main C pools for two observations (t ha™')
Age class C trees biomass C dead wood C total
1 2 1 2 1 2
1 2 3 4 5 6 7
Oak stands
41-60 80.1 91.1 0.5 5.0 80.6 96.0
61-80 68.1 60.2 10.9 11.9 79.0 72.1
81-100 90.0+17.1 96.5+23.0 3.844.0 4.4+4.0 93.8+18.1 100.9+23.7
101-120 99.7425.1 98.5+17.4 1.4£1.0 8.6+6.8 101.1£26.1 107.1+£24.1
>120 105.0+=14.7 97.6+£10.5 13.549.4 15.7+7.4 118.6+12.6 113.3£12.0
Avg Oak 93.4+19.6 94.1+£19.8 6.5+7.6 8.8+7.3 99.9+21.4 102.94£21.7
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Continuation of table 4

1 2 3 4 5 6 7
Pine stands
41-60 60.2 71.9 0.9 1.0 61.1 72.8
61-80 94.7+2.6 100.3+4 .4 0.9+0.3 4.2+2.4 95.6+2.9 104.5+6.8
81-100 104.8 101.1 1.2 11.8 105.9 112.9
Avg Pine 88.6+17.0 93.4+12.8 1.0+£0.2 5.3+4.3 89.5+17.1 98.7+16.1
Other deciduous stands
74 75.9 77.1 0.8 3.8 76.7 80.8

The estimated values for oak and pine stands are
lower than average values for modal oak (104 t C-ha)
and pine stands (101.3 t C-ha™') for the forest-steppe at
the same age ranges according to «Tables and models
of growth...» (Shvidenko, Schepaschenko, Nilsson, &
Buluy, 2008).

Generally, forest carbon pools vary with stand
age, so our data were generalized by age classes.
Unfortunately, the monitoring plots didn’t represent
all age classes range and for some age classes, there
was just one plot. However, comparison of total carbon
stocks at trees biomass by age classes presented in both
types of stands, shows that pine stands, in general, have
higher values (in age classes 61-80 and 81-100), which
is associated with higher pine productivity. In the age
class 41-60, the situation is opposite.

Both in oak and pine stands, the increase in carbon
stocks with age is observed. The exclusion is plot
33761 in the age group 61-80, which is located in an
oak stand in poorer conditions (C,) with a lower density
of stocking, and a significant mortality of trees.

In general, mortmass carbon stocks in oak stands is
higher than in pine stands both in absolute and relative
terms: in oak stands, it makes 6.5£7.6 and 18.8+
7.3t C ha'or7.0% and 9.3% of trees biomass pool for
each survey, respectively, while in pine stands only
1.0+0.2 and 5.3+4.3 t C ha'', or 1.1% and 5.7% respec-
tively. Generally, the mortmass pool is characterized
by C stock higher variability compared to trees biomass.

The data on average annual carbon change in the
studied forest stands showed (Tab. 5) that the youngest
oak stands have the highest level of the total C change
(mainly due to higher trees biomass increment), while
mature and overmature oak stands have negative trees
biomass growth and positive dead wood growth. In
such forests, the net ecosystem productivity is low due
to the slow growth and rather large volumes of dead
wood (Taylor, Seedre, Brassard, & Chen, 2014).

For pine stands the similar features are observed:
the change of C stock in trees biomass is the highest in
younger stands, and it decreases with age; in mortmass
changes is the opposite situation: increasing with age is
observed (see Tab 5).

Combination of our data for oak and pine stands at
age class 81-100 (the latest observation) with data from

(Buksha, Raspopina, & Pasternak, 2012) on carbon
stock in litter and soils (30-cm layer) showed (Tab 6),
that oak forest stands have higher carbon storage capac-
ity, than pine stands (total carbon stock in main pools
of the oak forest is 191.7 t C-ha'! and in pine stands —
175.4 t C-ha). The share of trees biomass carbon pool
is the highest among other pools (50.3 % in oak forests,
and 57.6% in pine forests), the next is soil carbon pool
(45.9 and 29.0%, respectively).

Table 5
Average changes in carbon stocks per year
(t halyear?

Age class, AC trees  AC dead AC total AC total,
years biomass wood %o*
Oak stands
41-60 2.7 1.1 3.9 4.8
61-80 2.0 0.3 -1.7 -2.18
81-100 1.6 0.1 1.8 1.9

101-120 -0.3 1.8 1.5 1.5

>120 -1.9 0.5 -1.3 -1.1

AVG Oak 0.2 0.6 0.8 0.8

Pine stands

41-60 2.9 0.0 2.9 4.8

61-80 1.4 0.8 22 2.3

81-100 -0.9 2.7 1.8 1.7

AVG Pine 1.2 1.1 2.3 2.6
Other deciduous

74 0.3 0.7 1.0 1.3

* Calculated as per cent of changes of C total (observation 1)

Our data (see Tab 6) is comparable to the results of
(Shpakivska & Maryskevych, 2009) on carbon pools
in Carpathians in spite of different climatic zone and
forest composition: the percentage of the C stock in
trees biomass in average is 54.2%, and in soils — 41.4%.
Similar proportions of carbon pools were described by
(Kenina, Jaunslaviete, Liepa, Zute, & Jansons, 2019)
for old-growth unmanaged Scots pine stands in Latvia:
trees biomass — 59%, mineral soils — 31%.
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Total C stock in oak and pine stands by main pools (at age class 81-100 years) fables
Main C pools
Stands Total
Trees biomass Mortmass Litter* Soil*
Absolute values, t C ha!
Oak 96.5 4.4 2.78 88 191.7
Pine 101.1 11.8 11.6 50.9 175.4
Percentage, %
Oak 50.3 23 1.5 45.9 100
Pine 57.6 6.7 6.6 29.0 100

* data from (Buksha et al, 2012)

Our results are preliminary, as soil and litter data
are from literature, and studied stands don’t represent
all age classes and productivity classes. Introduction of
NFTI and soil monitoring in Ukraine will allow obtaining
in particular precise data of forest carbon stocks and
their dynamics.

Conclusions. In the forest-steppe zone of Ukraine
tree biomass and mineral soils are the main carbon
pools. The total carbon stock in main pools of oak and
pine forests at age class 81-100 is 191.7 t C-ha' and
175.4 t C-ha'!, respectively. Two processes influence
the carbon balance in studied stands: biotic damage
which leads to tree dieback, and partial removal of
dead wood from stands.

The introduction of National forest inventory will
provide primary data for state-level assessments of
carbon stocks and dynamics in forest stands and dead
wood pools. However, special large-scale studies, such
as forest soil monitoring, are needed to evaluate carbon
pools in soils and litter that play an important role in
carbon cycling.
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3anacu Byrneuo y nicax JliBo6epexxHoro
Jlicocteny YKpaiHu 3a faHMMM iHTEHCMBHOTO
MOHITOPVIHrYy

B.M. NactepHak’, T.C. MuBoBap?, B. 0. Apoubkui’

Po3misiaroThCsl MUTaHHS 3amaciB 1 JUHAMIKA BYT-
JIeII0 B PI3HMX BYIVICIIEBUX ITyJIaxX JIICOBHX HACaKEHb
JliBoGepexnoro Jlicocreny Ykpainu. Metoro nocii-
JOKCHHs OYyJI0 OI[IHUTH 3alacH BYIVICIIO Ta IXHI 3MIHH B
OCHOBHHX ITyJlaX — (piTOMaci Ta MOpTMAaci Ha TUTSTHKaX
IHTEHCUBHOTO MOHITOPUHTY JiciB. Jna mocimimkeHHs
BUKOPHCTAHO JaHi JBOX MOBTOPHHX CIIOCTEPEKEHb Ha
19-TH MOCTIHHUX MIISHKAX IHTEHCHBHOTO MOHITOPHH-
ry qiciB y XapkiBcpkiit 1 CyMcbKill oOnactsix. 3amac i
JUHaMIKa BYIJICIO B TyJiaX (iTOMacH i MOPTMAacH Olli-
HEHO 3a JOMOMOTOI0 KOHBEPCIHOTO METOTy. Y3araib-
HEHI 3Ha4YCHHS 3aIlaciB BYIVIELIO B IPYHTaX Ta MiJICTHII-
i 3a JiTepaTypHUMH JJAHUMH BKJIFOYEHI JI0 CyMapHOL
OIIIHKH 3aracy BYIVIEIIO Ui TyOOBUX i COCHOBHX Ha-
camkenb y Bini 80-100 pokiB. [lani mpeicraBieHo 3a
KJIacaMH BIKY.

BuBdeHHs AuHAMIKY IPUPOCTY 1 BiNaay Ha IiIAH-
KaxX MOHITOPMHTY TOKa3ajuo, 110 Ha OajaHC BYIVICLIO
BILIMBAIOTH JIBA MIPOICCH: OI0THYHI MOMIKOKEHHSI, 1110
HPU3BOMATH 10 BCHUXAHHS Ta BIANAILy IEPEB, 1 4aCTKOBE
BUIAJICHHSI MEPTBOI IEPEBUHH 3 I€PEBOCTAHIB.

BcranosieHo, 110 cepe/Hiii 3amac Bymieito © y ¢i-
Tomaci n1yooBux JiciB cranoButh 94,1 + 10,5 TC-ra’l;
cocHoBUX — 93,4 + 12,6 TC'ra’, y mMopT™maci mybo-
Bux — 8,8 £ 3,8 1C'ra’'; cocnoBux — 5,3 £ 4,2 7C-ra’’.
VY cepennpomy B yciit BHOIpIi 1yOOBi HacapKeHHS Ha-
TPOMa/UKYIOTh CYyMapHO OLUIBLIMI 3arac ByIMIeIio y
¢itomaci Ta MOpTMaCI (102,9 tC-ra'), HiX COCHOBI
(98,7 TC-ra’!), mo moB’sA3aH0 3 GIIBIIOK TIPEACTABIIE-
HICTIO CTUINIMX 1 MepecTiHHUX AyOOBHX HacaIKEHb.
OpHak, MOPIBHSAHHS 3HAYCHb 3a KJACaMH BIKy IOKa-
3aJ10, 1[0 COCHOBI HAacCa/HKEHHS 3arajioM MaroTh OiJib-
mri 3HaueHHs C y ¢itomaci, 10 NoB’s13aH0 3 O1IBIIOI0
NPOIYKTUBHICTIO COCHOBHX JIepeBOCTaHiB. Bin3Haue-
HO 301TBIIIEHHS 3aIaciB ByIIIelto 3 BikoM. HalimeHmmi
3amac BYIVICLIO BU3HAYCHUH B 1HIIMX JIMCTSHUX Haca-
mkennsix (77,1 tCra™).

Tacmeprnax Bonooumup [lemposuu — akanemik JliciBHn4ol akase-
Mii HayK YKpaiHH, JJOKTOpP CLIBCHKOTOCIOJApChbKHX HayK, mpode-
cop. YKpalHChKHIl HAYKOBO-AOCIIHUI IHCTUTYT JIICOBOTO TOCIIO-
nmapcTBa Ta arpomicomeniopartii im. I M. Bucouskoro, Byim. [Tymi-
KiHCcbKa, 86, XapkiB, 61024, Vkpaina. Ten.: +38-057-707-80-44.
E-mail: pasternak65@ukrnet ORCID: https://orcid.org/0000-
0003-1346-1968

Iusosap Temsna Cepeiina — KaHOUIAT CUTLCHKOTOCIIONAPCHKAX
HayK, CTapIuii HAyKOBHH CHiBPOOITHUK. YKPATHCHKHI HAayKOBO-
JIOCJITHUH IHCTUTYT JIICOBOTO rOCIOIAPCTBA Ta arpojicoMerniopa-
uii im. [ M. Bucomskoro, Byn. [Tymkinceka, 86, Xapkis, 61024,
Vkpaina. Ten.: +38-097-358-97-49. E-mail: pyvovartatiana@
gmail.com ORCID: https://orcid.org/0000-0001-7250-8549
Apoyvruii Bonooumup [Opitiosuy — NpoBinHUIL iHXeHEp. YKpa-
THCBKHII HAyKOBO-ZOCHIIHUI 1HCTUTYT JIICOBOrO TOCHO/ApCTBa
Ta arponicomeniopanii iM. I. M. Buconpkoro, Byi. IlymkiHcbka,
86, Xapkis, 61024, Vkpaina. Ten.: +38-057-707-80-44. E-mail:
suerlay@ukr.net

BcranosieHo, 1o 3amac ByIJIeIno y MopTMaci y ay-
0OBHUX Jicax BUIIWHN, HIXK Y COCHOBHX, SIK B a0COJIOT-
HOMY, TaK 1 y BIJTHOCHOMY BHpaX€HHi: y MEPUIUX BiH
CTaHOBUTH 9,3% mmymy ¢iToMacu, Tofl K y OCTaHHIX —
numre 5,7%.

VY ny0oBUX 1 COCHOBHUX JlicaX HAHOUIBIY PiYHY 3Mi-
Hy 3amacy Cy (blTOMaCI BH3HAYEHO Y MOJIOJIIINX HACa-
JUKCHHSIX, 1 3 BIKOM IIeii MTOKa3HUK 3MECHIIYETHCS, TOAI
SIK 'y MopTMaci — 30inbiryersest. CTurm 1 mepecTtiiiHi
IyOOBI Haca/DKeHHS XapaKTePU3YIOThCS HETaTHUBHUM
MPUPOCTOM (DITOMACH 1 TO3UTUBHIUM — MOPTMACH.

[loeananHs HAMIMX AaHUX i3 JITEPaTypPHUMH PO
3aracy ByIVICIIO B MyJax MiICTHIIKH Ta IpyHTY (30-can-
TUMETPOBOMY I1api) CBiTYUTH, 1110 Y Billi 81-100 poki
IyOoBi Jicu € OUbIl e()eKTUBHUMHU HarpoMaKyBada-
MU BYIJICITIO, HI)K COCHOBI (3arajJbHUH 3amac BYTJICIIIO
B YOTHPHOX OCHOBHHX Iysax craHoButh 191,7 T C ra’!
i ayoosux jicie 1 1754 T C ra! ama cocHOBHX).
YacTka ByyIeIo y ¢gitoMaci mepeBaskae cepen 1HIuX
myiniB (50,3% y ny6oBux nicax i 57,6% y COCHOBHX), 32
Hero Wze myi IpyHTiB (45,9 1 29,0% BianosinHoO).

BupoBamxkenns HarioHanpHOI 1HBEHTapw3aIii Jii-
ciB 3a0e3MeunTh NEPBUHHUMHU AAHUMH U1 OLIHIOBaH-
HS 3amaciB ByDJICLIO 1 HOTO AWHAMIKH JAJsl MyniB ¢i-
TomMacu Ta MoptMacu. OmHAK, ISl OIIHIOBAHHS ITyJIiB
IPYHTIB 1 MIJCTHIIKH, SIKi BiAIrparOTh BAXKIUBY POIb Y
prr0061ry BYIJICILO B JICOBUX CKOCHCTEMAX, HEOOXis-
HUI MOHITOPHHT JTICOBHX IPYHTIB.

Kurouosi ciioBa: ¢diromaca; moprmaca; Byryene-
Bi MyJIM; 3MIHHM 3aMaciB BYIJIEII0; 1yOOBi HacaPKEHHS;
COCHOBI HaCa/KCHHS; KJIACH BIKY.
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WCCIIeZIOBaHUS OBLIO OIIEHWTH 3arlachl yIepoaa M MX
W3MEHEHHE B OCHOBHBIX MyJax — (PUTOMAcce U MOPT-
Macce Ha y4acTKaX MHTEHCHBHOI'O MOHUTOPHHIA Jie-
coB. Jlyst nccnenoBaHusl UCHONB30BaHbl JaHHBIE JBYX
MOBTOPHBIX HaOironeHnit Ha 19 MOCTOSHHBIX yd4acT-
KaX MHTEHCUBHOTO MOHHMTOPHHTA JIECOB B XapbKOB-
ckoit 1 CyMcKo# o0macTsx. 3amachl 1 JUHAMHKA YTe-
pona B mynax GuToMacchl 1 MOPTMACChI OIICHEHBI TIPU
MOMOIIM KOHBEPCUOHHOTO MeTofa. O000LIeHHbIE 3Ha-
YCHUS 3alacoB YIVIEpOsa B MOYBAX M MOACTHIIKAX IO
JUTEPATYPHbIM JAHHBIM BKJIIOUCHBl B CYMMAapHYIO
OLIEHKY 3amaca yriaepoia Ui AyOOBBIX W COCHOBBIX
HacaxJaeHnit B Bosdpacte 80-100 mer. JlaHHBIE
[IPEACTABIICHBI 10 KJIacCaM BO3PacTa.

W3ydenne AMHAMUKKA TIPHPOCTa M OTMaga Ha
ydacTKaX MOHHUTOPHHIA TIOKa3allo, 4To Ha OajaHc
yIIepoAa BIUSIOT ABa Mpouecca: OHOTHYECKHE I10-
BPEXICHUs, IPUBOIINE K YCBIXaHUIO U OTHALy Je-
PEBBEB, M YaCTUYHOE yJaJICHUE MEPTBOHN JIPEBECHHBI
13 IPEBOCTOEB.

VYcraHoBIIEHO, 4TO cpeAaHuil 3amac ymiepoga ©
B (uromacce AyOOBBIX JIeCOB coctaBimser 94,1 =+
10,5 TC-ra’'; cocnoBbix — 93,4 + 12,6 TC'ra’!, B MopT-
Macce ayooBbix — 8,8 + 3,8 TC-ra’!; cocHOBBIX — 5,3 +
4,2 1C-ra’l. B cpemmem 1o Beeit BEIOOpKE TyOOBHIE Ha-
CaKICHUS HAKaIUIMBAIOT CyMMapHO OOJBIIMHA 3amac
yriepona B ¢guromacce u moptmacce (102,9 tC-ra'),
yem cocHoBele (98,7 TC-ral), uto cBA3aHO C 0OOIB-
el Tpe/ICTaBICHHOCTBIO CIENBIX M TEePEeCTOWHBIX
nyOoBBIX HacaxneHnid. OfgHaKo, CpaBHEHHE 3HAYCHUH
[0 KJaccaM BO3pacTa I0Ka3ajlo, YTO COCHOBBIC Ha-
CaKJIEHHUS B IIEJIOM MMEIOT Oojiee BHICOKHE 3HAUCHUS
C B ¢uromacce, 4To cBAI3aHO C OoJiee BBICOKOW MpO-
OYKTUBHOCTBIO COCHBL. OTMEUEHO YBEIMYEHHE 3aria-
COB ymiepoJia ¢ Bo3pactoM. HanMeHb1mii 3anac yrie-
poza HabIoaeTCsl B APYTUX JIMCTBEHHBIX HACAXKICHH-
ax (77,1 tC-ra ).

YcTaHOBIEHO, YTO 3amac yriepoja B MopTMacce
B TyOOBBIX JiecaxX BBIIIE, YEM B COCHOBBIX, KaK B a0-
COJIIOTHOM, TaK U B OTHOCHTEIBHOM BBIPAKCHUH: B
NepBBIX OH cocTasisieT 9,3% myna ¢uTomMaccsl, B TO
BpeMsI KaK BO BTOPBIX — TOJIBKO 5,7%.

B n1y6oBBIX ¥ COCHOBBIX Jiecax HauOOJbIlIee To0-
Boe m3MeHenue 3anaca C B ¢puTtoMacce 0OTMEICHO B 00-
Jiee MOJIOABIX HACaKICHUSAX M C BO3PACTOM YMEHbIIIa-
eTCsl, B TO BpeMsl KaK B MOPTMAacce — yBEIMYMBACTCSL.
Crienble U iepecToliHbIe TyOOBbIe HACAXKICHHS XapaK-
TEPU3YIOTCSl OTPHULATEIBHBIM MIPUPOCTOM (HUTOMACCHI
Y TIOJIOKUTEIBHBIM — MOPTMAcCCHI.

Coderanwie HaAIIMX MAHHBIX C JIATEPaTypPHBIMHU
JAaHHBIMH O 3aracax ymiepoaa B IyJlax IOACTHJI-
ku u 1ouBbl (30-caHTUMETPOBOM CJO€) IOKa3a-
10, uyto B Bo3pacte §1-100 ner myOoBbIe Jieca sIBIIs-
oTcst Oosiee APPEKTUBHBIMUA HAKOIMTEISIMU yTIIe-
poda, 4eM cocHoBble (0OmMiA 3amac yriepona B
Y4eThIPEX OCHOBHBIX Mmynax coctasisier 191,7 T C ra’!
Jutst 1y0oBeIX JiecoB 1 175,4 T C ra’! mist COCHOBBIX).
Honst ymiepoma B ¢uTtomacce mpeoOmamaer cpenu
npyrux mynoB (50,3% B ayOoBbIx necax u 57,6% B
COCHOBBIX), 32 HEH ciieyeT MOYBEHHBIH 1Tyl yIiepo/ia
(45,9 1 29,0% COOTBETCTBEHHO).

Buenpenne HanmonanbHONW MHBEHTapu3alUu Jie-
COB 00ECIEeUYNT NEPBUYHBIMU IAHHBIMU JUIS OLCH-
KM 3alacoB yIviepofa W ero AMHAMHUKU [Js IyJO0B
¢uTomaccer 1 MopTMacchl. OTHAKO JUISI OLIEHKH IYJI0B
MOYB U MOJCTUIIKH, KOTOPbIE UTPAIOT BAXKHYIO POJIb B
KPYTOBOPOTE yIIEpoJia B JIECHBIX SKOCUCTEMaxX HEoO-
XOJTUM MOHHUTOPHHT JIECHBIX ITOYB.

KiwueBble  ciaoBa:  ¢Quromacca;  MoprTmac-
ca; ymIepoAHbIC IyJbl; MU3MEHEHHUS 3aIllacoB YIJIEPO-
na; AyOoBBIE HACa)KACHUS; COCHOBBIC HACAXKICHMUS,
KJIacChl BO3pacTa.
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Parameters of Pinus sylvestris health condition and Ips acuminatus
population in pure and mixed stands of Sumy region

V.L. Meshkova', I.O. Bobrov?

Outbreaks of bark beetles have increased in recent years in various regions. Pine engraver beetle (Ips acuminatus
(Gyllenhal, 1827); Coleoptera: Curculionidae: Scolytinae) is most common in the pine forests of many European
countries. Research on its biology and spread carried out in different natural conditions, phases of pest outbreak and
considered various parameters to characterize the population of the pest and forest health condition.

The aim of the research was to compare the health condition of Scots pine stands and population parameters of
1. acuminatus in its two generations in pure and mixed stands in Polissya and Forest-steppe parts of Sumy region.
Research was carried out in 2017 in the pure Scots pine stands and mixed stands with Scots pine and other forest
species in Polissya (State Enterprise «Seredyno-Budsky Agroforest Economyy, State Enterprise «Seredyno-Budsky
Forest Economy») and Forest-steppe parts (State Enterprise « Velykopysarivske Agroforest Economyy, State Enterprise
«Okhtyrske Forest Economyy) of Sumy region at 26 sample plots. In sample plots, parameters of forest health condition
and bark beetle population were assessed in June and in September, after completion of development of spring and
summer generation of I. acuminatus.

By most of the parameters assessed, significant differences between sample plots in Forest-Steppe and Polissya parts
of Sumy region were not found. In pure Scots pine stands the mean area of bark beetles’foci and bark beetles’ production
were larger in Forest-steppe in June, and the density of Ips acuminatus nuptial chambers in June and September.

In pure Scots pine stands the area of I. acuminatus focus, the number of colonized trees, the proportion of recently died
trees, health condition indices, the density of egg galleries and nuptial chambers as well as young beetle’s production
increased from June to September. In mixed stands the focus area, the number of colonized trees and health condition
index increased insignificantly, and population parameters of 1. acuminatus decreased from June to September. Pure
Scots pine stands changed the health condition from «severely weakenedy to «drying upy» in three months, and mixed
ones remained in the «weakenedy category.
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In pure pine stands, the density of egg galleries and beetles of the young generation increased for three months from
the lower limit of a moderate level to a high level, the density of nuptial chambers — from low to a high level. In mixed
stands, all population parameters of I. acuminatus correspond to a low population level. The parameters characterizing
the investigated foci of 1. acuminatus in the Sumy region significantly correlated with the participation of pine in the
stand composition, and in September the correlation is closer than in June. The data obtained indicate the feasibility of

creating predominantly mixed pine stands.

Key words: bark beetle; outbreak; health condition index; tree mortality, egg galleries; nuptial chambers; young

beetle’s production.

Introduction. Outbreaks of bark beetles
have increased in recent years in various regions
(Wermelinger, Rigling, Schneider, & Dobbertin, 2008;
Siitonen, 2014; Andreieva, Guzii, & Vyshnevskyi,
2018; Meshkova, 2019), which is explained by climate
change (Andreieva, & Goychuk, 2018; Andreieva,
Korma, Zhytova, Martynchuk, & Vyshnevskyi, 2020)
and anthropogenic impacts (Bjorkman, Bylund,
Nilsson, Nordlander, & Schroeder, 2015; Foit, 2015;
Shvidenko, Buksha, Krakovska, & Lakyda, 2017;
Meshkova, Borysenko, & Pryhornytskyi, 2018; Jaime
et al., 2019). Pine engraver beetle (Ips acuminatus
(Gyllenhal, 1827); Coleoptera: Curculionidae:
Scolytinae) is most common in the pine forests of
many European countries (Colombari et al., 2012,
2013; Andreieva, Vyshnevskyi, & Boliukh, 2019). Its
harmfulness increases due to its possibility of vectoring
ophiostomatoid fungi to Scots pine trees (Davydenko,
Vasaitis, & Menkis, 2017; Davydenko, 2019).

Recently, much research has been published on the
biological characteristics of the pine engraver beetle
and its distribution in forest stands (Colombari et al.,
2012, 2013; Siitonen, 2014; Meshkova, Borysenko,
& Pryhornytskyi, 2018; Meshkova, Kochetova,
Zinchenko, & Skrylnik, 2017, Andreieva, Guzii,
& Vyshnevskyi, 2018; Andreieva, Vyshnevskyi, &
Boliukh, 2019).

Pine engraver beetle is found to inhabit trees and
forest residues of pine at the beginning of the growing
season — in April, but in a few weeks, the females
again lay eggs from which the sister brood develops
(Colombari et al., 2012). Due to the ability of the
pine engraver beetle to hibernate as larvae and imago,
under the bark and in the forest litter, to develop in
several generations a year, including sister broodi,
tree colonization occurs throughout whole summer
(Meshkova, Kochetova, Zinchenko, & Skrylnik,
2017). Infested trees have been dying for several weeks
(Meshkova, 2019). External signs of tree colonization
by pine engraver beetle are the change in the color shade
of needles and the presence within the projection of
crowns of fallen twigs and branches with the galleries
of this pest (Colombari et al., 2012). The study of the
spatial dynamics of the foci of pine engraver beetle
revealed that they are formed from a well-lighted
forest wall, clear-cuts or other plots where there has
been intensive forest thinning or removal (Andreieva,
Guzii, & Vyshnevskyi, 2018; Meshkova, Borysenko, &
Pryhornytskyi, 2018).

However, each researcher carried out his studies
in certain natural conditions, in different phases of
pest outbreak and considered various parameters
to characterize the population of the pest and forest
health condition. We assumed, that decline of Scots
pine caused by pine engraver beetle depends on the
natural zone and forest stand structure, particularly its
tree composition, and the population parameters of this
pest vary in different generations of the same pest at
the same year.

Objects and methods. Object of research — forest
health condition and Ips acuminatus population
parameters. Subject of research — parameters of Scots
pine (Pinus sylvestris L.) health condition and Ips
acuminatus population in pure and mixed stands.

The aim of the research was to compare the
health condition of Scots pine stands and population
parameters of Ips acuminatus in its two generations in
pure and mixed stands in Polissya and Forest-steppe
parts of Sumy region.

Research was carried outin 2017 in the pure Scots pine
stands and mixed stands with Scots pine and other forest
species in Polissya (State Enterprise «Seredyno-Budsky
Agroforest Economy»; State Enterprise «Seredyno-
Budsky Forest Economy») and Forest-steppe parts (State
Enterprise «Velykopysarivske Agroforest Economyy;
State Enterprise «Okhtyrske Forest Economy») of Sumy
region at 26 sample plots (Tab. 1).

Fresh poor forest site conditions (4,) and fresh
relatively poor forest site conditions (B,) were presented
in sample plots. In fresh poor forest site conditions
mainly Scots pine is presented with single silver birch
(Betula pendula Roth.) trees. In fresh relatively poor
forest site conditions from 7 to 10 units of Scots pine
were mixed with silver birch, English oak (Quercus
robur L.) and Northern Red oak (Quercus rubra L.).

The age of stands in sample plots was from 40 to 65
years old (see Tab. 1).

Two groups of parameters were analyzed in sample
plots. The first group described the health condition of
the forest stand, and the second group characterized
the bark beetle population. Taking into account the fact
that pure pine stands are represented in all sample plots
with fresh poor forest site conditions (4,), and mixed
stands in all sample plots with fresh relatively poor
forest site conditions (B,), all the results of comparing
the parameters stand health condition and the bark
beetle population in the groups of sample plots A,
and B, correspond to a comparison of pure and mixed
forests.
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Table 1

Characteristics of sample plots in the bark beetles’ foci in Sumy region

Sample plot  Forest Subcom-

Forest site

(SP) plot partment Area, ha Age, years Species composition* conditions**
State Enterprise «Seredyno-Budsky Agroforest Economy» (Polissya)
1 92 15 12.5 42 10 Pinsyl 4,
2 15 2 14.7 54 10 Pinsyl + Betpen A,
3 18 1 3.5 44 10 Pinsyl A,
4 75 37 9.8 60 10 Pinsyl B,
5 84 12 10.7 62 9 Pinsyl 1Betpen B,
6 110 12 6.3 54 10 Pinsyl + Betpen B,
State Enterprise «Seredyno-Budsky Forest Economy» (Polissya)

7 43 10 11.9 43 8 Pinsyl 2Betpen B,

5 14 7.5 51 7 Pinsyl 3Betpen B,
9 12 4 17.9 54 8 Pinsyl 2Betpen B,
10 72 19 10.4 56 10 Pinsyl A,
11 85 27 13.7 45 10 Pinsyl A,
12 92 13 18.4 61 10 Pinsyl 4,
13 94 20 3.7 65 10 Pinsyl A,

State Enterprise «Velykopysarivske Agroforest Economy» (Forest-steppe)
14 2 4 10.7 56 10 Pinsyl A,
15 7 12 17.3 55 10 Pinsyl A,
16 10 15 8.4 47 10 Pinsyl A,
17 10 18 6.7 62 10 Pinsyl A,
18 12 8 15.9 51 7 Pinsyl 3 Betpen B,
19 12 18 10.4 56 8 Pinsyl 2 Betpen B,
20 24 2 18.3 44 9 Pinsyl 1 Betpen B,
State Enterprise «Okhtyrske Forest Economy» (Forest-steppe)

21 124 13 20.5 53 10 Pinsyl A,
22 50 3 4.7 62 10 Pinsyl A,
23 50 42 5.8 62 10 Pinsyl + Betpen A,
24 43 14 6.9 54 8 Pinsyl 1 Betpen 1 Querob B,
25 58 24 11.4 67 7 Pinsyl 2 Querob 1 Betpen B,
26 62 74 10.1 63 7 Pinsyl 2 Betpen 1 Querub B,

Notes: *Pinsyl — Pinus sylvestris;, Querob — Quercus robur; Querub — Quercus rubra; Betpen — Betula pendula; ** B, — fresh relatively poor
forest type condition; C, —freshrelatively fertile forest type condition; D,— fresh fertile forest type condition (classes by Alekseev-Pogrebnyak).

All parameters were assessed twice — in June and
in September, after completion of the development of
spring and summer generation of Ips acuminatus.

Average focus area was evaluated in each
subcompartment with a sample plot by stand inspection
(Mozolevskaya, Kataev, & Sokolova, 1984). The
proportion of trees colonized by Ips acuminatus as well
as the health condition of trees were evaluated only
for Scots pine trees in all sample plots. Category of
health condition for each tree was evaluated on a range
of visual characteristics according to «Sanitary rules

in the forests of Ukraine» (Anonimous, 1995) by the
following classes: 15 — healthy; 2™ — weakened; 3™ —
severely weakened; 4™ — drying up; 5™ — recently died;
6" — died over a year ago. Health condition index (HCI)
was calculated as mean weighted from trees number
of each category of health condition, separately for all
living and dead trees (HCI ) and for living trees only
(HCT, ).

The number of egg galleries, nuptial chambers,
and young beetles was evaluated in model branch
sections (with diameter 0.5-2.6 cm and length 10-
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15 cm, 7-10 branches per sample plot) and recalculated
on 1 dm?.

Summary statistics, one-way analysis of variance
(ANOVA) and correlation analysis (Atramentova &
Utevskaya, 2008) were performed using Microsoft
Excel applications.

Results and discussion. The analysis shows a
significant difference by the mean area of bark beetles’
foci in pure and mixed stands both in Polissya and
Forest-steppe parts of Sumy region (Fig. 1).
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Fig.1. Area of bark beetles’ foci in pure and mixed
pine stands in the Polissya and Forest-steppe parts of
Sumy region in different dates of assessment

The mean area of bark beetles’ foci was significantly
higher in the Forest-Steppe than in Polissya part of
Sumy region in June in pure pine stands in 1.8 times
(F w41 F =46, p=0.1) and insignificantly
in nnxed stands 1 (F e =025 Fy =535 p=0.7), in
September — insignificantly both in pure and mixed
stands (F,_ =2.1; F =46, p=05 and F _ =0.1;
Fs=35.3; p £0.7 respectlvely)

In the Pohssya part of Sumy region, the mean area of
bark beetles’ foci in pure pine stands was significantly
larger than in mixed ones. In June it was 8 times larger
fw—4 72; F,i=4.70; p=0.05), and in September —
17.7 times larger (F,  =14.0; F005—4 8; p=0.003). In
the Forest-steppe part of Sumy region in June the mean
area of bark beetles’ foci in pure pine stands was also
significantly larger than in mixed ones. In June it was
14 times larger than in mixed ones (F, =31; F  =4.8;
p<0.001), and in September — 17 3 times larger
(F,..=180.6; F  =4.8; p=<0.001).

In the Polissya part of Sumy region the mean foci
area increased in September compared to June in 2.2
times in the pure pine stands (F =71.5; F ~4.5;
p=<0.01) and did not increase in “the rmxed stands
(F,.=0.04; F  =5.99; p=0.85). In the Forest-steppe
part of Sumy region the mean foci area increased
in September compared to June in 1.6 times in the
pure pine stands (F  =12.5; F =4.7; p=0.004)
and increased insignificantly in the mixed stands

ne =001, F =4.96; p=0.94).
At the time of June assessment, the trees of the 5%
and 6™ categories of health condition were available in
all sample plots. Proportion of trees which have died

over a year ago (the 6™ category of health condition)

could not change during the season, so the comparison
of its share was made only according to the assessment
made in June (Fig. 2).
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Fig. 2. Proportion of Scots pine trees of the 6™ category
of health condition in pure and mixed pine stands in the
Polissya and Forest-steppe parts of Sumy region in June

Proportion of the trees of the 6" category of health
condition in June was insignificantly larger in pure
pine stands than in mixed ones in Polissya (F,_=0.7;
F,s~4.8;p=0.4) and 51gn1ﬁcantly 4 tlmes larger in the
Forest-steppe part of Sumy region (F, = F ,s=4.8;
p=0.01). The differences in this parameter between
Polissya and Forest-steppe parts of Sumy region were
insignificant both for pure (F,_ =0.5; F  =4.6; p=0.2)
and mixed stands (F__ =2.3; F005 5. 3 p=0.2).

Recently died Scots pine trees (the 5t category of
health condition) were found in June in all sample plots
in the pure Scots pine stands and in 90 % sample plots
in mixed stands (Fig. 3). Assessment in September
shows an increase the proportion of the trees of the 5™
category of health condition compared to June at all
sample plots in pure Scots pine stands and in about half
of sample plots in mixed stands.

In Polissya part of Sumy region the difference
between the proportion of the trees of the 5% category
of health condition was significantly (in 3.3 times)
larger in pure Scots pine stands than in mixed stands in
June (F, =5.5; F  =4.7; p=0.04) and in September
(Ffm:9.5 F =4 7 p=0.01). In Forest-steppe part of
Sumy region the dlfference between pure and mixed
stands was insignificant in June (Ffact,:3'7; F s=48;
p=0.1) and significant (in 7.4 times) in September
(F, =116.7;F =48, p<0.001).

In Polissya part of Sumy region the proportion
of the trees of the 5™ category of health condition
was significantly larger in September (in 5.7 times)
compared to June in pure stands (F, =27.9; F  =4.5;
p<0.001) and insignificant in mixed stands (F —1 2;
Fi0s=5.0; p=0. 3). In Forest-steppe part of* Sumy
region the proportion of the trees of the 5" category
of health condition was also significantly larger (in 5.7
times) in September compared to June in pure stands
(F,,=107.7; ¥ =4.7; p<0.001) and insignificant
in"mixed stands (F =1.8; F ,,=5.0; p=0.2). The
proportion of recently ‘dead Scots pine trees differed
insignificantly between sample plots in Polissya and

Forest-steppe part of Sumy region for pure Scots
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pine stands in June (F, =0.2; F  =4.6; p=0.6) and
September (F, =1.3; F0 05—4 6 p ~0. 3), as well as for
mixed stands i June (F,..=0. 8 F,,s=5.0; p=0.4) and
September (F, =0.3; F; —5 0; p=0.6).
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Fig. 3. Proportion of Scots pine trees of the 5™ category
of health condition in pure and mixed pine stands in the
Polissya and Forest-steppe parts of Sumy region in different
dates of assessment

Health condition index for all liVing and dead trees
(HCI ) was significantly larger in pure Scots pine
stands compared to mixed stands in both natural zones
and in both dates of assessment (Fig. 4).
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Fig. 4. Health condition index for all living and dead trees
(HCI ) in pure and mixed pine stands in the Polissya and
Forest-steppe parts of Sumy region in different dates of
assessment

Such difference of HCI, , between pure and mixed
stands was significant for Polissya part of Sumy region
in June (F, =9.5; F =4.8; p=0.01) and September
(F,.=20.5; F005—4 8 p 0. 001) as well as for Forest-
steppe part of Surny region in June (F _ =59.9;

o548, p<0.001) and September (F, —223 7;

005—4 8; p<0.001).

The HCI . Increased significantly in September
compared to June in pure (F, =83;F =4.5,p<0.01)
and insignificantly in mixed stands of Polissya
(F,.=44; F, ,=6.0; p<0.1). However, the difference
was significant both in pure (F, =548, F  =4.7;
p<0.001) and mixed stands of Forest-steppe part of
Sumy region (F, =6.1;F =5.0; p=0.03).

The difference of HCI , between Polissya and
Forest-steppe parts of Sumy region was insignificant

for pure Scots pine stands in June (F, =1.6; F  =4.6;

p=0.2) and September (F, =2.0; F 05—4 6;p=0.2), as
well as for mixed stands in June (F...=0. 1 F,0s=5.3;

p=0.7) and September (F, =1.6; F, 05—5 3;p 0 2).

Health condition 1ndex for 11V1ng trees (HCI ,) was
significantly larger in pure Scots pine stands cornpared
to mixed stands in both natural zones and in both dates
of assessment (Fig. 5).
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Fig. 5. Health condition index for living trees (HCI, ,) in
pure and mixed pine stands in the Polissya and Forest-
steppe parts of Sumy region in different dates of assessment

The difference in HCI, , was significantly larger
in pure Scots pine stands compared to mixed stands
of Polissya in June (F  =11.0; F =4.8; p=0.01)
and September (F, = 13 9 F005—4 8 p= 0 003) as
well as of Forest- steppe part of Sumy region in June
(F,.=90.7; F,  =4.8; p<0.001) and September
(F,, . = 156. O F,,=4.8;p<0.002).

“The HCI 1nsrgniﬁcantly increased in September
compared to June in pure (F, =4.3;F =4.5;p=0.1)
and mixed stands of Polissya part of Surny region
(F,.=44; F =6.0; p=0.1). However, such an
increase of HCI, , was significant in the Forest-steppe
part of Sumy region both for pure (F,  =29.9;F =4.7,
p<0.001) and mixed stands (F, —9 8; F —5.0;
p=0.01).

The difference of HCI , between Polissya and
Forest-steppe parts of Sumy region was insignificant

for pure Scots pine stands in June (F, =1.4; F  =4.6;
p=0.3) and September (F, =2.1; F, 05—4 6;p=0.2), as
well as for mixed stands 1n June (F,.=0. 7 Fo0s=3.3;
p=0.4) and September (F__ =0.8; F, 05—5 3;p= °0. 4).

The number of trees colonrzed by pine engraver
beetle was higher in pure stands compared to mixed
ones (Fig. 6).

This difference in Polissya part of Sumy region
was 7.8 times in June (F, =12.3; F  =4.8; p=0.005)
and 5.2 times in September (F  =12.2; F  =4.8;
p=0.005). In the Forest-steppe part of Sumy region the
difference between a number of colonized trees in pure
and mixed stands was 4.8 times in June (F,_=13.3;

F,,s=5.0; p=0.005) and 9.4 times in September
(Ffacl'—34 2, F, ,s=5.0; p=0.00025).

Increase of colonized trees from June to September
in Polissya part of Sumy region in pure stands (3.8
times) is significant (F__ =17.4; F =4.7, p=0.001),
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and in mixed stands (5.8 times) is not significant
(F,.=1.0;F ,.=5.0; p=03) because an amount of such
trees is rather low. In the Forest-steppe part of Sumy
region, we see the similar situation: the number of trees
increased for three months in 2.6 and 1.3 times in pure
and mixed stands respectively (F, =17.1; F =5.0;
p= 0.002 and F,_ =0.1; F  =5.0; p=0. 8) but such

increase is 1ns1gn1ﬁcant in mixed stands
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Fig. 6. Number of bark beetle colonized trees in pure and
mixed pine stands in Polissya and Forest-steppe parts of
Sumy region in different dates of assessment

The differences between sample plots in Polissya
and Forest-steppe parts of Sumy region by colonized
trees number are insignificant in June (F  =1.5;
F,,s=48; p=03 and F,_=09; F =5.0; p= 0.4 in
pure and mixed stands respectlvely) and in September
(F,..=0.01; F  =4.8; p=0.9 and F,_=0.3; F  ,=5.0;
p=0.6 in pure and mixed stands respectively).

Mother galleries of pine engraver beetle were
found at all sample plots in pure stands and at 20 %
sample plots in mixed stands. In the Polissya part of
Sumy region in June the density of egg galleries in pure
and mixed stands differed insignificantly (F  =4.3;
F,,s=4.8; p=0.1), and in September it dlffered in 18
times Wthh was significant (F, =15.0; F  =4.38;

p=0.003) (Fig. 7).
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Fig. 7. Density of egg galleries in pure and mixed
pine stands in the Polissya and Forest-steppe parts of Sumy
region in different dates of assessment

In the Forest-steppe part of Sumy region the density
of egg galleries in pure and mixed stands differed
significantly both in June (F, =625, F  =4.38;

p<0.001) and in September (F,
p<0.001).

From June to September the density of egg galleries
significantly increased in pure stands of Polissya part
of Sumy region (F,_=16.5; F =4.5; p<0.001). It
significantly decreased mlxed stands of Polissya part

of Sumy region (F, =270.0; F, =4.7; p<0.001), pure

0.05

=340.4; F, =48;

(F,.=6.2; F, 05—6 O p=0. 05) and mlxed stands of
Forest—steppe part of Sumy region (F, =5.7,F  =5.0;
p<0.04).

The differences in density of egg galleries in
Polissya and Forest-steppe parts of Sumy region are
insignificant in June for pure (F,  =3,I; F  =4.6;

p=0.1) and mixed stands (F,_=1,4; F =33 p=0.3)
and in September for pure (F  =4,0; F =4,6;,p=0,07)
and mixed stands (F__ =0, 03 F0 5= - 3 p 0 9)

The density of nuptial chambers of pine engraver
beetle in June was almost 5 times more in pure stands
compared to mixed ones (Fig. 8). In September this
parameter increased in pure stands and decreased in
mixed stands.
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Fig. 8. Density of nuptial chambers in pure and mixed
pine stands in the Polissya and Forest-steppe parts of Sumy
region in different dates of assessment

In the Polissya part of Sumy region the density of
nuptial chambers was significantly larger in pure stands
compared to mixed stands in June (F, =5.9;F  =4.8;
p=0,03) and in September (F =9, 7; F005 4,8;
p=0,01) — in 4.8 and 66 times in “June and Septem-
ber respectively. In the Forest-steppe part of Sumy
region the density of nuptial chambers was signifi-
cantly larger in pure stands compared to mixed stands
in June (F, =28.6;F  =4,8; p<0,001) and in Septem-
ber (F, = ~T12. 3; F005—4 8; p<0 001) —in 3.5 and 33.3
times m June and September respectively.

The density of nuptial chambers significantly
increased in September compared to June in pure
stands of Polissya (in 5.2 times) (F, =14.9; F  =4,5;
p=0,001) and Forest-Steppe (in 5. 7 tlmes) (Fr —98 2;
F,,s=4.7; p<0.001) and insignificantly decreased in
mixed stands of Polissya (F, =2.4; F  =6.0; p=0,2)
and Forest-Steppe parts of Sumy reglon (F,.=0.2;
F,,=5.0;p=0,7).

In pure stands, the density of nuptial chambers
was significantly larger in Forest-steppe compared to

Polissya both in June (F, =7.8;F  =4.6,p=0,01)and
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September (F, =13.3; F =4.6; p=0,003). In mixed
stands, the dlfferences between Polissya and Forest-
steppe parts of Sumy region were insignificant both
in June (F, =1.9; F =5.3; p=0,2) and September
(F,..=0.4; F005 5.3; p=0,6).

The densny of young beetles (production) of pine
engraver beetle was significantly larger in pure pine

stands compared to mixed ones (Fig. 9).
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Fig. 9. Production of bark beetles in pure and mixed pine
stands in the Polissya and Forest-steppe parts of Sumy
region in different dates of assessment

The difference of bark beetles’ production in pure
and mixed pine stands in the Polissya part of Sumy
region was significant in June (F, =3.1; F  =4.8;
p=0,1) and in September (F Z16. 6; F005 4.8;

p=0,002). In the Forest-steppe part “of Sumy region the

bark beetles’ production was also significantly larger in
pure stands in June (F, =82.1, F  =4.8;p<0,001) and
in September (F, =206. T F o5 vy 8 p<O 001).

The bark beetles productlon 1ncreased in 1.8 times
from June to September in pure stands (F i o= 28.5;
F,,s=4.7; p<0,001) and decreased 3.7 times in mlxed
stands (F =5.4;F ,=5.0;, p=0,04) of Polissya part of
Sumy reglon In the Forest-steppe part of Sumy region
the bark beetles’ production increased in 1.6 times from
June to September in pure stands (F, =30.7; F  =4.7;
p<0,001) and decreased 3.6 times in mixed stands
na =205 F =5.0, p=0,04).

The differences on bark beetles’ production in pure
stands of Polissya and Forest-steppe parts of Sumy
region were significant in June (F,_=6.3; F  ,=4.6;
p=0.03) and insignificant in September (F.,.=2.3;
F,,s=4.6; p=0,2). Such differences in mlxed “stands

were also significant in June (F, =7.8; F  =5.3;
p=0.02) and insignificant in September (F —0 2;
F,,s=5.3;p=0,6).

Within the age range of Scots pine stands in sample
plots (40-65 years old), no dependence of forest
condition and bark beetle population parameters was
found on the age of stands (r — 0.01-0.18; p>0.1). A
significant dependence of foci area, the number of
colonized trees, the proportion of recently died trees,
HCI , HCI ,, the density of egg galleries, nuptial
chambers, and production from proportion of Scots
pine in the stand composition was shown, which was is

in September closer than in June (Tab. 2).

Table 2

Correlation of parameters of forest health and Ips acuminatus population with Scots pine proportion
in Sumy region

r ] t*
Parameters June September June r September June September
Foci area 0.65 0.8 0.16 0.12 4.19 6.53
Number of colonized trees 0.6 0.74 0.16 0.14 3.67 5.39
Proportion of trees of 5 HCI 0.42 0.78 0.19 0.13 2.27 6.11
HCI, 0.77 0.83 0.13 0.11 5.91 7.29
HCI 0.81 0.81 0.12 0.12 6.77 6.77
Density of egg galleries 0.71 0.80 0.14 0.12 4.94 6.53
Density of nuptial chambers 0.58 0.73 0.17 0.14 3.49 5.23
Production 0.69 0.81 0.15 0.12 4.67 6.77
Note: *N =26;t, =2.06;t —italic; t, = 3.75 —bold.

> 1005 > 001 2 70.001

Conclusions. By most of the parameters of Ips
acuminatus outbreak, significant differences between
sample plots in Forest-Steppe and Polissya parts of
Sumy region were not found. In pure Scots pine stands
the mean area of bark beetles’ foci and bark beetles’
production were larger in Forest-steppe in June, and the
density of Ips acuminatus nuptial chambers in June and
September.

In pure Scots pine stands the area of Ips acuminatus
focus, the number of colonized trees, the proportion

of recently died trees, health condition indices, the
density of egg galleries and nuptial chambers, as well
as young beetle’s production, increased from June to
September. In mixed stands, the focus area, the number
of colonized trees and health condition index increased
insignificantly, and population parameters of Ips
acuminatus decreased from June to September. Pure
Scots pine stands changed the health condition from
«severely weakened» to «drying up» in three months,
and mixed ones remained in the «weakened» category.
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The abundance of Ips acuminatus in pure pine
stands by the density of egg galleries and by production
(the density of beetles of the young generation)
increased for three months from the lower limit of a
moderate level to a high level, by the density of nuptial
chambers — from low to a high level. In mixed stands,
all population parameters of Ips acuminatus correspond
to a low population level.

The parameters characterizing the investigated foci
of Ips acuminatus in the Sumy region significantly
correlated with the participation of pine in the stand
composition, and in September the correlation is closer
than in June.

The data obtained indicate the feasibility of creating
predominantly mixed pine stands.
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MoKa3HuKN caHiTapHOro CTaHy
Pinus sylvestris Ta nonynauin
Ips acuminatus y unctux i milwaHmnx
HacagKeHHAX CymcbKoi obnacTi

B.J1. Mewkoga', I.O. bobpos?

Crianaxy MacoBOTO PO3MHOXEHHSI KOPOiIiB MOCH-
JWIIACS OCTaHHIM YacoM y Oararthox perioHax. Bep-
xiBkoBU# kopoix (Ips acuminatus (Gyllenhal, 1827);
Coleoptera: Curculionidae: Scolytinae) Ha#OiIbII TTO-
IMIMPEHNH Y COCHOBHX JIicax 0ararbox KpaiH €Bporm.
I[ocnimKeHHﬂ fioro 610J10Tii Ta MOMIMPEHHS 3IACHIITN
Y Pi3HHX PHPOJHHX YMOBAX, (hasax crianaxy Ta Opanu
J10 yBArH Pi3Hi IOKA3HUKH JUIsl XapaKTEPHCTHKH TIOITy-
JALT WKIHEKE 1 CAHITAPHOTO CTAHy HACAUKCHD.

Mema Oocnidxceny monsrana y NOPIBHSIHHI CaHi-
TAPHOTO CTaHy COCHH 3BHYAIHOI Ta MapameTpis 1o-
MyJIALIA BEPXIBKOBOTO KOPOifia y ABOX MOKOMIHHSX Y
YUCTUX 1 MIIIAHUX HACa/PKEHHSIX IMOJICHKOI Ta Jico-
creroBoi wactTmH CyMcbkoi o6macti. JlocmimkeHHs
3aificaeni y 2017 p. Ha 26 mpoOHUX IUIOMIAX, 3aKiia-
nennx y nomicekiit (11 «Cepenuno-byncekuit arpo-
microcy; [I1 «Cepennnro-byncbke icoBe rocmomap-
cTBOY) Ta JicoctenoBiii yactuHax (/11 «Bemukonuca-
piBchKuit arpomicrocmy; JI1 «OXTHpchKe JTicoBe roc-
nogapctBo») Cymcbkoi o0macti. Ha mpoOHuX 1umommax
OLIIHIOBAJIM TIOKA3HUKHU CaHITApHOTO CTaHy HACaIKCHb
1 TOMyJISALIN BEpXiBKOBOTO KOPOi/a y UEpBHI Ta Bepec-
Hi — TICJIA 3aBEPIICHHS PO3BHUTKY HOTO BECHSHOTO i
JITHBOTO TTOKOJiHb.

3a OUIBLIICTIO OL[IHEHUX MapaMeTpiB HE BHSBICHO
JIOCTOBIPHOT PI3HUIN MK MPOOHUMH IUIOMIAMH Y TI0-
JCBKiH 1 icocTenosiit yactuHax Cymcbkoi obmacTi. Y
YHCTUX COCHOBUX HACAKEHHSX CEpe/IHs IJIOoMIa oce-
penka Kopoimga Ta Horo mpoaykuis (IIUTBHICTH MOJIO-
JIUX KYKiB) Oyau OUIBLIMMHU y JICOCTENOBIH YacTHHI
CyMCBhKOT 0011aCTi Y YepBHI, a IIJIBHICTD ILTIOOHUX Ka-
Mep — y YepBHI Ta BEPECHi.

Mewrosa Banenmuna Jlvsiéna — axageMik JIiciBHMYOI akaje-
Mmii Hayk VYkpainu, kepiBHuk Cxignoro Binginenus JIAH VYkpa-
1HH, JOKTOpP CILIBCBKOTOCIIOAAPCHKUX HaykK, mpodecop. YkpaiH-
CBKHI HayKOBO-JIOCIIHHI IHCTUTYT JIICOBOTO TOCIOJApCTBa Ta
arponicomeniopanii im. I'M. Bucouskoro, Byn. Ilymkinceka,
86, Xapkis, 61024, VYkpaina. Ten.: +38-097-371-94-58. E-mail:
Valentynameshkova@gmail.com ORCID: https:// orcid.org/0000-
0001-6483-2736

bob6pos Isan Onekcitioguy — KaHIUAAT CUILCHKOTOCIIOAAPCHKUX
HayK, iHXKeHep-TakcaTop 1-i kareropii KOMIUIEKCHOT JIiCOBIOPSAHOT
eKcrenuii YkpaiHChKOTO JepKaBHOTO IIPOSKTHOTO JIICOrOCIIonap-
CbKOTO BUpOOHHUYOTrO 00’ eHaHHS BO «YKpaepkiIicpoeKT, ByIl.
Tpoiubka, M. Ipnine, Kuiscska o6i., 08200, Ykpaina. Ten.: +38-
097-890-55-26. E-mail: bobrov.ivan.org@gmail.com ORCID:
https://orcid.org/0000-0003-3087-561X

VY 49MCTHX COCHOBUX HACAKCHHSIX CEPEIHS TUIOIIA
ocepenky I. acuminatus, KiTbKICTh 3aCENICHUX JEPEB,
4acTKa CBI)KOTO CYXOCTOR0, IHICKCH caH1TapHor0 CTaHy
COCHH, IIIJIBHICTh MAaTOYHHUX XOJIB 1 IIIHOOHUX Kamep
KOpOiJia, a TAKOXK HOTO MPOAYKIIisS 301IBITYyBaTUCS Bif
YepBHS A0 BepecHs. Y MilIaHUX HAaca/KEHHSX 32 LeH
TIepioj] cepeHs TUIoIIa ocepenky . acuminatus Ta 1H-
JIEKCH CaHITapHOTO CTaHy COCHHU 3MIiHHIIUCS HEIOCTO-
BIpHO, a MapaMeTpu Monysisuii /. acuminatus 3MEHIIIN-
Jmcs. 3a CaHITApHUM CTAHOM BIIPOJIOBXK TPHOX MICSIIIB
YHUCTi COCHOBI HACA[KEHHS 3MIHIIIN CTATYC BiJl «CHITb-
HO OCIA0JIEHUX) 0 «BCHXAIOUUX», a MIIIaHl 3aJIAIIH-
JIACS «OCTTa0JICHUMID.

V 4HCTHUX COCHOBHMX HACAJKCHHSX INIIBHICTH Ma-
TOYHUX XOIB 1 npo,uyKui;I 3POCIIH POTATOM TPHOX Mi-
CSAIIB BiJI HIOKHBOT MEXK1 TIOMIPHOTO plBHSI JIO BHCOKOTO
PiBHS, a MUTBHICT NITFOOHUX KaMep — BiJ HU3LKOTO 110
BHCOKOTO PiBHs. Y MIIIAHUX HACA/PKEHHSX YCI mapa-
METPH TOMYJAii /. acuminatus BilITOBITAIOTh HU3HKO-
My piBHIO. 3HaYCHHS TTOKA3HUKIB, SIKi XapaKTePH3YIOTh
oOctexeHi ocepenku 1. acuminatus y CyMchbKiit o0Omac-
Ti, JOCTOBIPHO KOPEJIOIOTH 13 y4acTIO COCHH y CKJa-
Il HACA/KEHb; y BEPECHI 3B’SI30K € TICHIINM, HIXK Y
YepBHi.

3 morsimy Ol0THYHOI CTIWKOCTI, Omep:kaHi maHi
CBiJT4aTh PO JOIUIBHICTh CTBOPEHHS MEPEBAKHO Mi-
[IAaHUX COCHOBUX HACA)KCHb.

KurouoBi cioBa: xopoinm; cranax; iHIeKC caHiTap-
HOTO CTaHy; BiJIaJ JepeB; MaTOYHI XOJH; UTFOOHI Ka-
MepH; IPOAYKIIisl MOJIOAUX *KYKIB.

MokasaTenn caHMTapHOro COCTOAHUA
Pinus sylvestris n nonynaunn
Ips acuminatus B UNCTbIX N CMeLUAHHbIX
HacaxpaeHuax Cymckom obnactu

B.J1. MewkoBa', . A.bo6poB?

BCIBIIIKH  MAacCOBOTO  Pa3sMHOKEHHS KOPOEIOB
YCWJIMIIUCh B TIOC/ICIHEE BPEMsi BO MHOTHX DPEruo-
Hax. Beprmnunsiii kopoen (Ips acuminatus (Gyllenhal,
1827); Coleoptera: Curculionidae: Scolytinae) Han6o-
Jiee pacrpoCTPaHEH B COCHOBBIX JIECaX MHOTHX CTPaH

Mewrkosa Banenmuna Jlbeoéna — axkageMuk JlecHOW akajzeMuu
HayK YKpauHbl, pykoBoauTens Bocrounoro ornenenus JIAH Vipa-
MHBI, JIOKTOP CEJBCKOXO3SIHCTBEHHBIX HayK, Mpodeccop. YkpauH-
CKUH Hay4HO-MCCIIEO0BATEIbCKHM HMHCTUTYT JECHOTO XO3siiicTBa
n arponecomenuopanuu uM. I H. Beicoukoro, yn. ITymxkunckas,
86, XapbkoB, 61024, Ykpauna. Ten.: +38-097-371-94-58. E-mail:
Valentynameshkova@gmail.com ORCID: https:// orcid.org/0000-
0001-6483-2736

bobpos Hean Anekceeéuy — KaHIUIAT CEIbCKOXO3SHCTBEHHBIX
HayK, HHXKeHep-TakcaTop 1-i KaTeropuu KOMILIEKCHOU J1ecoycTpo-
WUTEIBHOM AKCHEIUINN YKPAaHHCKOTO TOCYAAapCTBEHHOTO MPOEK-
THOTO JIECOXO3SHICTBEHHOTO IPOM3BOJCTBEHHOTO OOBEAMHEHHS
BO «¥Yxprocnecnpoexr», yi. Tpouikas, . Upnens Kuesckoii o0u1.,
08200, Ykpauna. Tein.: +38-097-890-55-26. E-mail: bobrov.ivan.
org@gmail.com ORCID: https://orcid.org/0000-0003-3087-561X
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EBpombl. UccinenoBanus ero OMOJIOTUH W PacIpocTpa-
HEHUS TPOBENU B PA3HBIX MPUPOAHBIX YCIOBHAX, (a-
3aX BCIBIIIKH W YYUTHIBAIN pa3HbIe MOKA3aTeNd s
XapaKTEPUCTUKH TIOMYJISIIUN BPEIUTEIS U CAHUTAPHO-
T'O COCTOSIHUSI HACAKICHH.

L]env uccnedosanuii 3akinodanach B CpaBHEHUH Ca-
HUTAPHOTO COCTOSIHUSI COCHBI OOBIKHOBEHHOW U TIapa-
METPOB TOMYJSANNAN BEPIIMHHOTO KOPOEaa JABYX IOKO-
JIEHUH B YHUCTHIX U CMEIIAHHBIX HACAKICHUSIX IOJIeC-
CKOM m mecocTenHo 300 Cymckoii obmactu. Mccmeno-
BaHUs 1poBeieHbl B 2017 1. Ha 26 MPOOHBIX TUTOIIAISX,
3anoxeHHbIXx B nonecckor (I'TI «Cepenuno-bynckuit
arponecxo3y; I'Tl «Cepenuno-bynckoe mecHoe X03si-
cTBO») U necoctenHoi yactsax (I'T1 «Bemukonucapes-
ckuil arposiecxo3»; I'Tl «AXTbIpckoe JecHOe XO3si-
ctBay) Cymckoit obmactu. Ha TpoOHBIX ImITOmIamsIx
OIICHMBAJIM TIOKA3aTelId CAHUTAPHOTO COCTOSHHS Ha-
CaXJICHUI U NOIYJISILUN BEPILIUHHOIO KOPOEJa B HIOHE
U CEHTSIOpE — MOCIIE 3aBEPIICHUS PA3BUTHS €TO BECCH-
HETO W JICTHETO IMTOKOJICHUH.

[To OOJNBIIMHCTBY OICHEHHBIX MApaMeTPOB HE 00-
Hapy»XEHO TOCTOBEPHBIX PA3INIUN MEXKIY MPOOHBIMHU
IJIOLIASIMU B MOJIECCKOM U JiecocTenHOM 30Hax CyM-
CKOl oOmacTh. B YHCTBIX COCHOBBIX HACaKIEHUAX
CpemHss TUIOIMIANb Odara KOpoeda W €ro IPOMYKIIHS
(TUTOTHOCTH MOJIOZIBIX KYKOB) OBUTH 0OJIee BBICOKUMU
B JiecocTenHoi dactu Cymckoil 007acTé B HIOHE, a
IJIOTHOCTH OPavYHBIX KaMep — B MIOHE U CEHTIOpE.

B 4HCTBIX COCHOBBIX HACAKICHHUAX CPEIHSS ILIO-
maabp ovara I. acuminatus, KOTUYECTBO 3aCEICHHBIX

JIEPEBBEB, [I0JII CBEIKEIO CYXOCTOSl, MHAECKCHI CAHM-
TApHOTO COCTOSIHUSI COCHBI, TIIOTHOCTh MATOYHBIX XO-
JIOB ¥ OpayHBIX KaMmep KOpoena, a TakkKe ero MpoayK-
IIMST BO3pACTANI C MIOHS 10 CEHTA0ph. B cMernranHbix
HaCaXICHUSIX 32 ATOT MEPUOJ CPEIHsIs IUIOAaAb Oua-
ra I. acuminatus 1 MHACKCHl CAHUTAPHOTO COCTOSHUS
COCHBI U3MEHWINCh HEIOCTOBEPHO, a MapaMeTphl Mo-
nyasiuuu 1. acuminatus ymensmninuck. [lo canutapso-
My COCTOSIHUIO 33 TPHM Mecdlla YHCThle COCHOBbIE Ha-
CaXX/IEHUS N3MEHWIIN CTATYC C «CHUIIBHO OCIIa0NEHHBIX)»
Ha  «yChIXalOIIMe», a CMEIIAHHBIE  OCTaJUCh
«0CIa0JICHHBIMIY.

B 4HCTBIX COCHOBBIX HACAKIACHUSAX IUIOTHOCTb
MaTOYHBIX XOJIOB U MPOAYKLHS BO3POCIHU 3a TPU Me-
csAlla OT HW)XKHEW TpaHULbl YMEPEHHOIO YPOBHS N0
BBICOKOTO YPOBHSI, @ TUIOTHOCTh OpadHBIX Kamep — OT
HU3KOTO JI0 BBICOKOTO YPOBHS. Y CMEUIaHHBIX HACAXK-
JISHUSIX BCE MapaMeTpbl MOMyNsALUuu [. acuminatus co-
OTBETCTBYIOT HHW3KOMY YPOBHIO. 3HA4YeHHs IIOKa3a-
TeJel, XapaKTepu3yIOIMX OOCIeOBaHHbIE OYaru
1. acuminatus B CyMcKoii 00JIaCTH, JIOCTOBEPHO KOP-
PETUPYIOT C JI0JIEN COCHBI B COCTAaBE HACAXKJICHU, a B
ceHTI0pe cBs3b OoJiee TeCHa, UeM B HIOHE.

C TOuKM 3peHHsl OHMOTHYECKOW YCTOHYMBOCTH,
[IOJIyYECHHbBIE JaHHbIE CBUJIETEIBCTBYIOT O LEIECO0-
Opa3HOCTH CO3TaHMS MTPEHMYIIECTBEHHO CMEITaHHBIX
COCHOBBIX HaCaKJICHUI.

KuroueBble ci1oBa: KOpoe[; BCIBIIIKA; HHIEKC Ca-
HUTAapHOTO COCTOSIHUSA;, OTHaa JEPEBBEB; MATOUHbIC
XOJIbl; OpavHbIe KaMepbl; MPOAYKIHS MOJOBIX JKYKOB.
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0co6nMBOCTI TEXHOreHHOrO BIJINBY NiCOKOPNCTYBaHHA
Ha YNCTOTY BOAM Y FipCbKUX J1iCOBUX BOAOTOKAX

B.J1. Kopxos', B.C. Kyapa?

11i0 uac 30iiicnenns nicozazomigensv y 2ipCoKux yMo8ax iz 3acmocy8auHaAM HA3eMHO20 MPAHCNOPMYBAHHA Oepesi-
HU 8100Y8AEMbCL MPAHCHOPMAYis TiCO8020 IPYHMY K Y MeNHCAX AiCOCIKU, MAaK i Ha mpenoanbHux sonokax. Tpenio-
8A/IbHI BOJIOKU, NO SKUX 3A20MOGNeHd 0epedUuHl O0CMABISEMbCA 00 HABAHMAIICYBATILHUX MAOAHYUKIE, NPOKIAOA-
HOMbCA HA CXUNAX PIZHOI CMPIMKOCMI, WO CRPUYUHAE NOPYUEHH MOHONIMHOI CIMPYKMYypu IPYHMY ma YmeopeHHs 3Ha-
YHUX 00CA2I8 exCnyamayitinoi eposii. BHacniook bazamopazoeoeo npoizdy 1ico8ux Maulul no 8010Kax Gopmymscs
2nUOOKI KOii, no AKuX 6i00Y8AEMbCA NOBEPXHEGUL CIMIK 800U 00 NIOHINCIHCA CXUTY, AKA NOMPANTAE Y 8000MOKU. Tomy
B0JIOKU OOHOUACHO € | PYCIAMU CIOKY 800U, KA KOHYEHMPYEMbCA HA HUX Y PA3i GUHUKHEHHS IHMEeHCUBHUX onaodie ma
6HACNIOOK cHicomaHenHs. 1Ipu ybomy pazom i3 600010 BUHOCAMBCA | YACTMIUHKU JiCO8020 TPYHIMY, WO NPU3E00UMb 00
3a6pyOHenHs 600U.

Jlocnioacennuamu 3apyOidcHuX i BIMYUSHAHUX HAYKOBYIE 6CIMAHOBIEHO, U0 OCHOBHUM NOMEHYIUHUM GNIUBOM HA YU~
cmomy 800U HACAIOOK NiCO20CNO0APCHKOL OIANLHOCTI € NOMPANIAHHA Y PIUKU YACMUHOK 3eMi 3 00pie I mpenosaib-
HUX 60710Ki6. Tomy 00HUM 13 8AAHCIUBUX 3A60AHb € 6CIMAHOBNEHHS CINYNEHS GNIUGY MEXHOLEHHUX YUHHUKIG, AKI GUHUKA-
10mb ni0 Yac AiCOKOPUCMY8AHHS, HA CMYNIHb 3a0PYOHEHHs 800U 8 AICOBUX 8000MOKAX. 3 02140y Ha ye, 6yau 30ilcHe-
Hi YOMUPUPIYHT QOCTIOHNCEHHA HA 080X JICOBUX 8000300pPAX 3 MEMON BUSUEHHA CIMYNEH KALAMYMHOCMI 600U 8 pyC-
aax pix. Y pesynomami 00Cai0NHcenHs 6CMAHOBLEHO YIMKY MEeHOeHYII0 w000 30LIbUEeH I KATAMYMHOCMI 800U 8 poOo-
ui OHI (NOHeOLNoK-N " AmHUYs) ma it cymmese amenuen s nio uac He podouux owie (cyboma, nedins). Ilpu yvomy xapax-
MepPHUM € 3pOCMAHHS 3a0PYOHEHHS 800U, NOYUHAIOYUU 3 BPAHIUHIX 200UH 3 NOCIYNOBUM 11020 3MEHUEHHAM HANPUKIH-
yi pobou0co OHA.

Knrouosi cnosa: 2ipcoki ymosu,; nicozacomisni; mpeno8aibhi 60N0KU,; epo3is IPYHMIG, 1icO8i 6000MOKU,; KAAAMYNI-
HICMb.

Kopoicos Borooumup Jleonioosuu — danen-kopecnonaeHt JliciBHuuoi akagemii Hayk YKpaiHW, KaHAWIAT TEXHIYHUX HAyK, CTApPIIAN HAyKO-
BUIl CHIBPOOITHHUK, MEPIINI 3aCTYIHUK AUPEKTOpa. YKPaiHChbKHI HAyKOBO-IOCIIIHHUNA IHCTUTYT Tipchkoro miciBauntia iM. I1.C. TlactepHa-
Kka, Byl I'pymeBcskoro, 31, M. IBano-®pankiscbk, 76018, Ykpaina. Ten.: 03422-53-02-36, +38-067-380-25-08. E-mail: vl.korzhov@ukr.net
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Beryn. 3aiiicHeHHS 71icO3aroTiBii B TiPChKUX YMO-
BaX, OCOOJMHMBO MiJ Yac MEPEeBa)Karodoro 3aCTOCYBaH-
HSl Ha36MHOTO TPEJIOBAHHSI, MPU3BOAUTH JI0 YaCTKO-
BOTO TIEPEMIIIEHHS JIICOBOTO IPYHTY SIK y MeKax JIico-
CiKH, TaK 1 10 MEPBUHHUX LUISXaX TPAHCIOPTYBAHHS
JEPEBUHH IO TTiTHIKKS CXHUITY, 3 BHHOCOM HOro 0e3-
TOCEPENHBO /10 BOJIOTOKIB. Y KapHaTCBKOMy perio-
Hi el mpouec MOIIMOMIOETHCS HEJOCTaTHIM PO3BU-
TKOM TPaHCIIOPTHOT iHQYPACTPYKTYpH, 110 MPU3BOANUTH
JI0 TIEPEBAKHOTO 3aCTOCYBaHHS CYIUIBHHX CIIOCOOIB
pyOok. Lle, cBO€I0 Yeproro, 3yMOBITIO€ HEOOX1THICTh OY-
JIBHUIITBA I'YCTOT MEPEXi TPENIOBaJIbHUX BOJOKIB, 1O
SKHX JIPEBUHA JIOCTABIISETHCS 10 HABAHTAKYBaJIbHUX
MalJaHYUKIB HE JIMIIE T'YCEHUYHHUMHU Ta KOJICHUMH
TPAKTOpaMH, ae i 4aCTO Iy’KOBHM TPAHCIIOPTOM. 3a-
3BHYaii, X BIIAIITOBYIOTh Ha CXHJIAX Pi3HOI CTPIMKOC-
Ti, IO CHPHYHMHSE JI0 MOPYIICHHS MOHOJITHOI CTPyK-
TypH IpyHTY Ta (OpMyBaHHS BiJUyTHUX OOCATIB €Kc-
TuTyaraniifoi eposii. OcobaMBO Bpa3IuBUMHU B €pO3iii-
HOMY BiJTHOIIICHHI € MaricTpaibHi TPEIOBaIbHI BOJIO-
KH, SIKi 32 HU3bKOI TYCTOTH JIICOBUX aBTOJOPIT eKCILTY-
aTyIOThCS TPUBAJINH Yac, HAOMparodn 3rofoM (hopm Jii-
HiltHUX BUiMOK uu spiB (Bybluk, Styranivsky, Korzhov,
& Kudra, 2010; Korzhov, 2011, 2015).

OpmHMM 13 HETraTUBHUX MPOSBIB MEXaHIYHOTO BILIH-
By Ha IPYHTOBY IIOBEPXHIO TPEIIOBAILHUX BOJIOKIB €
MPOLIEC KONIEYTBOPEHHS, KK BiJIOyBa€ThCS BHACII-
JIOK 0araropa3oBOTO MPOi3My MO HUX JIICOBUX MAIIIHH.
CamMme 10 yTBOPEHUX KOJiSIX IPOXOISTh OCHOBHI 00Cs-
'Yl IOBEPXHEBOT'O CTOKY BOJIH, sIKa MOTIM MOTPAIUISIE Y
BogoToku. Haykosrii HJITY Vkpainu (Bybluk et al.,
2016) CTBepIKYIOTh, IO IHTEHCUBHICTH KONI€YyTBO-
PEHHS 1CTOTHO 3aJIe)KUTh Bif yTpHMyIOqo'l' 31aTHOCTI
TPYHTY, sIKa 3HAYHOIO MIpOIO 3yMOBIIEHa HOTO reoMop-
¢omnoriuHo0 CTPYKTYpOIO. CyTTeBHH BIUIMB Ha (hop-
MyBaHHSI TJIMOMHU KOJMii BOJIOKY 31MCHIOE TaKkoX Be-
JUYMHA WOTO TO3JIOBXHBOTO yxmiy. ExcriepumenTw,
3niticHeHi B ipoBiHIii KBeOek (Kanana) mokazamnu, mo
cepeaHs NIMOMHA KOJTii Ha pi3HUX yXuiiax nepeOyBaa B
niamasoni 5,1-15,8 cm. Ilicas 14-Tu mpoi3miB HaliMeH-
1e 3HaueHHs IIHOWHYU Kol Oyrno 3adikcoBaHe Ha BO-
7oKy 3 yxuiom 0-10°, a HaiibiiblIe — 3a Horo yxuiy
6imsmre 20° (Brais, & Camire, 1998).

Awmepukanceki BueHi (Fulton, & West, 2002) nHa
OCHOBI aHaii3y HHU3KH JIiTepaTypHHX JKepesl CTBEp-
JOKYIOTB, 1[0 OCHOBHUM IMOTEHIIIHHUM BIUTMBOM Ha YH-
CTOTY BOJM BHACI/IOK JIICOTOCIIONAPCHKOI MisITbHOCTI,
€ TIOTPAIUISTHHA Y PIYKH YaCTUHOK 3eMJIi 3 JAOpIr i Tpe-
JFOBAJIBHUX BOJIOKIB. Jl0 IHIMUX HETaTUBHUX, ajie¢ HeE-
3HAYHUX, Ha TXHINA OIS, HACIIIKIB BIIHOCATELCS: KO-
POTKOCTPOKOBI 301JbIIEHHSI MKy MaBOJKIB Y JiCOBHX
MTOTOKAX ITiJT Yac 3JTMBOBHUX JOIIiB; KOPOTKOUACHE ITiJI-
BUIICHHS KOHLEHTPALi MOXKMBHUX PEUOBHH (Hacam-
niepes a3oty Ta (pocdopy); KOpOTKOYaCHE 30UTBIICHHS
KUTBKOCTI TepOinuiB, TOOpUB Ta TOXITHUX PEUOBHH;
TepMiuHe 3a0pyJHEHHS Y BUIIIAI ITiIBUIIICHOT TeMIIe-
parypu MoTOKY.

[Ipomec Tparcdopmariii IpyHTy Ha BOJIOKaX 0CO0-
JIMBO MOCHJIIOETHCS B TIEPi0 CHITOTaHEHHS Ta Iif Yac
BCTAHOBJICHHS TIEPiOAy IHTCHCHUBHHX 1 3aTSHKHUX JI0-
I1iB, BHACJIITOK YOTO BiI0OYBA€ETHCS MiAHOM BOIH Y PyC-

JaxX JICOBHX TOTOKIB Ta 3pOCTa€ ixHE 3a0pyTHEHHS.
3MHB JICOBOTO I'PYHTY 3 TiPCHKHMX CXHWJIIB Ta IUIAXIB,
3a3BHYaii, CYNPOBODKYETHCS YTBOPEHHSIM HAHOCIB,
JacTHHA 3 SIKUX Oe3MocepeqHbo MOTpaIuisie y TipChKi
PIYKH 1 TOTOKH Ta CyTTEBO 3MIHIOE B HUX SIK (D I3HMYHHUIA,
TaK 1 XiMiYHMH cKi1ag Boau. JlocmikeHHs, BUKOHAHI B
micax IliBHigyHOTO KaBKa3y MOKa3yIoTh, IO 3/iHCHEH-
Hsl TIPCBKOT JTICO3aTOTIBJI, 0COOIMBO 3 BUKOPHCTAHHAM
TEXHOJIOTTYHHX TIpolleciB Ha 0a3i Ha3eMHHX 3aco0iB
TPEIOBAHHS JICPEBUHHU, CYTTEBO BILUIMBAE HE JIMIIE HA
JICOBE CepeloBUINe, aje i Ha TiAPOIOTIYHHUNA PEXUM
JIICOBHX TOTOKIB Ta SIKICTh BOAM B HUX. [lpu 1pomy
CYLiNbHI pyOKH, MOPIBHIHO 3 TPYIIOBO-BHOIPKOBUMH,
CIIPUYUHIOIOTH 301BIIICHHS HETaTUBHUX IMPOSBIB Y
oMY HampsiMi, sIKi 0 TOTO K CIIOCTEPIralThes Tpu-
Banuii yac. Jlis nprkiazy, NoKasHUKH KallaMyTHOCTI
BOJH TCPEBHUIIYIOTH JOMYCTHMI 3HAYCHHS HABITh ITiC-
151 14 pokis no 3aBepuieHHio pyoku (Drobikov, 1973;
Konokova, 2001, 2012).

IIpoeneni B Pocii mocmimkenns (Mayorova, &
Ryabukhin, 2012) miaTBepaKyIOTh, [0 OCHOBHUM He-
TaTUBHHAM TPOSBOM BOJHOI epo3ii € TBEpAUH CTiK, AKUH
€ TOCTIHHMM 3a0pyJaHIOBadYeM piukoBUX Boa. Hawo-
CH TPYHTY, II0 TOTPAIUIIOTH Y BOIOTOKH, MOTipIIy-
IOTh SIKICTh BOAM O10JIOTIYHO Ta €KOJIOTIYHO, K (hi3md-
HO, TaK i XiMiYHO. BOHU MOXXyTh BUKIIKAaTH HE3BOPOT-
Hi 3MiHH Y CTPYKTYpi 0i101I€HO3iB, iXHill pi3HOMaHITHOC-
Ti 1 TEeMMax BiTBOPEHHS MOITYIIALIIN BOTHIX OPTaHi3MiB
(Henley, Patterson, Neves, & Lemly, 2000). Hocmigan-
ku i3 CIA (Hedrick, Anderson, Welsh, & Lin, 2013)
MiATOTYBaTM KOMIUIEKCHUH OIVISA METOMOJIOTIl 1 TpH-
CTpOiB, a TAKOXX METOJIiB OOPOOKH Ta aHai3y 310paHuX
3pa3KiB, SKi MOXKYTb OyTH BUKOPHCTaHI [l BUMipPIOBaH-
HSl HAarpOMaJKEHHSI BIIKIIaJIeHb Y TIPCHKUX MOTOKAX.

3ano0iraH s MPOHMKHEHHIO HAMYIy Ta TBEPIOTO
CTOKY y JIICOBI MOTOKU 1 CTPYMKH € OJHHM i3 CIOCO-
0iB MPOTUIIATH BUINE HA3BaHUM mporiecaM. Lle Mox-
Ha 3OIMCHUTH 3aBASKM ONTHMAJIBHOMY IUIAaHYBaHHIO
po3TallyBaHHSl MEPBUHHHUX MUISXiB TPaHCIOPTYBaH-
HSl IEPEBUHU, JOTPUMAHHS JTICIBHUYUX BUMOT TIi/1 4ac
MPOBEJCHHS J1iCO3aroTiBesb, BIIHOBICHHS POCIUHHO-
IO MOKPHBY, BUKOPHCTAHHS OydepHuX 30H, a TakoX
iHmux edektuBHUX 3axoniB (Wood, 1997). Fulton &
West (2002) 0co0n1BO TiAKPECTIOOTS, 1110 TUIAHYBaH-
Hsl IOPOKHBOT IHPPACTPYKTYPH € BU3HAYAIHOIO CKIIa-
JIOBOIO TMIITOTOBYMX POOIT i Yac Jico3aroTiBeiib. 3a
YMOBH palliOHAJIFHOTO IJIAaHYBaHHS MEpEexi AOpir i
TPENIOBAILHUX BOJOKIB MOYKHA 3HAYHO 3MEHILIUTH 00-
CATH YTBOPEHHA 1 MEPEMIIIeHHsS TBEPIOro CTOKy. [lo-
poxHs iH(ppacTpykTypa Mae OyTu cpopmoBaHa 3 ypa-
XyBaHHSIM HEOOXITHOCTI onTHMizamii TyCTOTH Jico-
BHX aBTOJIOPIT, MiHiMi3allii po3MipiB i KilbKoCTI Jico-
BUX CKJIaJiB, TOBKUHH TPETIOBAJILHUX BOJIOKIB, KiJlb-
KOCTI TIEpeXo/liB Yepe3 BOAOTOKH, OCOOIMBO Y Bpa3iu-
BUX BOJ0300pax. Takox JOMITHHO BHKOPHCTOBYBATH
CHPUSTIANBI CE30HU UM YMOBH, HE 311 CHIOBATH J1ico3a-
TOTIBJII B yMOBaX IEPE3BOJIOKEHHS IPYHTIB 200 mepio-
JIB HEPECTY, YMM JIOCSITAETHCS 3MEHIIICHHS HETaTUBHO-
IO BIUIMBY Ha YUCTOTY BOAM Ta BOIHI OpraHi3Mu.

HeoOxiHO BIAMITATH HasBHICTH OCOOIMBUX IIijI-
XOMIB 70 3a0€3MEUCHHS SIKOCTI BOJAHM Y JIICOBUX BOJO-
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360pax CIIA, nme Bxe Maixe ASCATUTTTI ¢(hEeKTUBHO
¢GyHKIIOHYe cucTeMa Kiacudikallii iXx craHy Ta 3mil-
CHEHHS 3aXOJliB KOMIUIEKCHOTO BiJTHOBJICHHS HPiOpH-
TeTHUX Bomo300piB (Watershed Condition Framework,
2011; Watershed Condition Classification, 2011). Ta-
KOX IIMPOKO 3alPOBAKYOThCSI, pO3POOJICHI 3 ypaxy-
BaHHSIM PETi0HAIBHUX 0COOIIMBOCTEH Ta Cy4aCHUX BH-
MOT 3 PHPO030EPEIKCHHS, KPALLll MPAKTHKH BEICHHI
JCO3aroTiBIi, sIKi CIPSIMOBaHI Ha 3a0e3Me4YeHHs SKOC-
Ti BoAM. 3a3BHWYail, BOHM BKIIIOYAIOTh HACTYIIHI eJie-
MEHTH: paliOHaJbHE PO3TAIlyBaHHs AOPIT, BOJOKIB Ta
HaBaHTAXXKyBaJIbHUX MyHKTIB UM JIICOBHX CKIaJiB Bif-
HOCHO BOJHHX ITOTOKIB, MICI[b 1X TIepeTHHY; OymiBHH-
LTBO BOJAONPOITYCKHUX CHOPYAZ Ta MOCTIB; BJaIITy-
BaHH: priHJIIOIO‘II/IX €JIEMEHTIB Ha YKOcax Ta Mpoi3-
Hill 9acTHHI; OOMEXEHHS BEJIMYMHU MO3OBKHIX yXU-
7iB; 3OiMICHEHHS 3aXOMiB Ul BiABEAEHHS 1 po3mopo-
HICHHS TOBEPXHEBHX BOJl 3 €JIEMEHTIB J1iCOBOI iH]pa-
CTPYKTYPH; YKPIIUIEHHS 1 IepHYBaHHS MOPYIIECHHUX 3€-
Mmenb Toio. [Tpu oMy, HaBeneH1 BHILE 3aX01U TOBH-
HHI OyTH 3aBEpIICHI 0 4acy 3aKiH4YEHHs JIiCO3aroTiB-
mi (West Virginia Silvicultural, 2014; New Hampshire
Best, 2016; National Best Management, 2012).

3 oy Ha BHIICHABENCHE, AKMYAIbHUM € TTUTAH-
HS BUBYCHHSI OCOOJIMBOCTEH BIUIUBY JIICOKOPUCTYBAH-
HSl HA YUCTOTY BOAH, L0 JACTh 3MOTY B MOAAJBIIOMY
OTIpAIlFOBATH 3aXO/IH 13 3a1100iraHHs MOTPAIUISIHHS IIPO-
IYKTiB €po3il TPyHTY Y JIiCOBI BOJJOTOKH.

O0’exkTH Ta MeTOANKA JocifKeHb. 00 ckm 0o-
ciodcenHs — Mani BOA0300pH TipCHKHUX JIICOBUX Te-
putopiit. IIpeomem docrioscenv — porec 3a0pyTHECH-
HSl BOJIOTOKIB IIiJl BIUTMBOM TEXHOT€HHUX UYHWHHHKIB.
Mema p060mu BCTaHOBUTH CTYIIiHb BIUIMBY JIiCOTOC-
MOaPCHKOT JAISUTHHOCTI HA YUCTOTY BOJIH.

[TonboBi IOCHIAKEHHS 30CEpEeqUIM Ha TEpUTO-
pii micoBoro gouny AIT «Ocmononckke JlicoBe rocro-
JApCTBOY, SIKWH, 3T1THO 3 JIICOPOCINHHUM paliOHyBaH-
HSIM, BITHOCHUTKCS 10 mosicy 3oBHimHIX Kapnar 3 rm-
0OKMMHU TIOTIEPEYHUMH JloduHaMu. e HalOLIbImI mija-
HATUH HaJX piBHEM MOpS TIpChKHUH pailoH, KWW MPo-
craraeThest Big CromiBebkux Kapmar Ha miBHIYHOMY
3axoni, 10 [Tokyrcekux Kapmar Ha miBIeHHOMY CXO-
ni. CepenHst BUCOTA TiPCHKUX JIICHUIITB, B T.4. IlickaB-
CBKOTO, /1€ TIPOBOIMIIUCS JOCIIJKEHHS, 3HAXOAUTHCS B
Mmexax 1100-1300 m Haz plBHeM MOpsL. TCpHTOle mij-
NPUEMCTBA B oporpa(bquOMy BiJIHOIICHHI PO3TAIIOBA-
Ha TEePEeBaXHO B TipchbKiil wactuHi beckua, mo nopi-
3aHa CHCTEMOIO XpeOTiB. [00BHY posib y po3usieHy-
BaHHI TepHUTOpIii Bifirpae piuka JliMmaums Ta ii mpuTo-
ku. Penbed paiioHy cepelHbOBUCOTHUI, JIe CepPeTHBO-
piuHa TemIneparypa HOBiTpsI cTaHoBuTh +4,5°, cyma at-
MochepHIX omajiB 3a pik — 838 MM, a BIIHOCHA BOJIO-
ricte noBiTps — 74,5%.

OCHOBHOIO oco6m/m1cno KIIIMaTUYHUX 1 TiAPOJIO-
TIYHAX YMHHUKIB TEPUTOPIi MiAPHEMCTBA € SICKPaBO
BHpakeHa BHCOTHA nudepeHmiamnis. TyT kiriMaTHdHi
YMOBH 3aJIe)KaTh HE JIMILE BiJ aOCONOTHOT BUCOTH Te-
puTopii, ane i Bix hopmu penbedy Ta eKCIO3MIIIT CXH-
Jy. 3a KiJIbKICTIO ONa/liB Ta yMOB BUIIAPOBYBaHHS TEPU-
TOpIisl HAJICKUTD 10 30HU CTIHKOTO 3BOJIOKEHHSI, 2 Haii-
OUTBIIT BHCOKI MIJITHKH — 0 30HW HAJAMIPHOTO 3BOJIO-

skeHHs. [T 7aHoi MICIICBOCTI TTepeBaKarOUNMHU THITA-
MU € Oypi TipChKO-JIICOBi, IHKOJIN — T1PCHKO-ITiI30JIUCTI
PI3HOTO CTYNEHSI CKEJIETHOCTI Ta €pOJI0BaHOCTI IPYyH-
TH. XapakTEepHOIO PHCOI0 € HEBEIWKa TOTYXXHICTh
IPYHTOBOTO MPO(iTI0 i3 3HAYHUM BKJIFOYSHHSIM yiIaM-
KiB minianukiB. HalliHTeHCHBHIIII €po3iiiHI mpoiecu
PO3BUBAIOTECA Ha CYHITBHAX 3py0ax, Ko Ha 60-70%
IXHBOT HOBEPXHI BIICYTHS JIicOBa MiJCTUIIKA 1 TyMYCO-
BUI TOPU3OHT. 3a CTYNIEHEM BOJIOTOCTI OiIbIlIa YacTH-
Ha TPYHTIB BIJHOCHTHCS JI0 BOJIOTHX, BOHHM 3aliMalOTh
85,6% mumomti. PiBeHb IpyHTOBUX BOJ 3aJISKUTH BiJI pe-
TbeQy: HAUIIUOIIE BOHM 3aJIArar0Th HA CXHJIAX Tip-
CHKHX XpeOTiB. Ha TipchKux cXmimax MaroTh MicCIie Ipo-
SIBM BCIX BHJIB BOAHOT epo3ii. CTyIiHb aKTUBHOCTI X
npolieciB, HacaMIepe, OB’ I3aHUi 31 CTPIMKICTIO Ta
EKCIIO3HIII€I0 CXHITIB.

Be3H00€pe,[[HiM 00’ €KTOM JOCHIKEHHS CITYTyBalll
J1Ba CyMDKHI Majii JicoBi Bofo36opy pidok HopHa Ta
BonoTHSAK, SKi 37MBaIOTHCA 1 YTBOPIOIOTH plqu Mouto-
na. Bonu cknanaroTs 0CHOBHY yacTHHY Tutomi [lickas-
CBHKOT'O JIICHUIITBA, KOHTOPA SKOTO 3HAXOJUTHCS Ha BiJI-
ctaHi 6mu3pKko 45 KM Bix KoHTOpH Jicrocmy (cmT Ile-
periacbke). Cepenni pigHi 0OCSTH J1icO3aroTiBii Ha
TEPUTOPIi JICHUIITBA CKIaAal0Th Onmu3bko 20 THC. M’.
ITmoma Bogo360py piuku YopHa CTaHOBUTH OPIEHTOB-
HO 2890, a piuku bonorHsk — 2560 ra. Li Bogoz6opu
po3TalllOBaHi Ha 3HAYHIN BiJJIaJICHOCTI BiJl HACEICHUX
MYHKTIB 1 OTOYEHI TUTBKHU JIICOBUMH TEPUTOPisIMH. 3Ha-
YHA YacTUHA IX MEX MPOXOAUTH 1O rosoBHoMy Kap-
narcbkoMmy xpeOTy. Ha nux Bomo30opax posranioBaHi
TIJBKH JIICOB1 3eMJTi Ta BiJCYTHI Oy/b-sKi )KUTIOBI 91
TOCIIOapChKi OymiBIIi, 110 BUKJIFOYAE MICIICBHI BILIUB
AHTPOIIOTCHHOTO YNHHHUKA.

BceraHoBiIeHHST BIUTMBY TEXHOTEHHUX YHHHUKIB,
MpUTaMaHHUX JIICOTOCMOAAPCHKIN MiSITBHOCTI Ta JIiCO-
3aroTiBji, HA YUCTOTY BOJH, 3A1MCHIOBAJIOCH ILJISXOM
MPOBENICHHS TMOJILOBUX 1 aHAMITHYHUX JOCITIIHKCHD 3
BU3HAYCHHS KaJaMyTHOCTI BOOM B TOJIOBHUX piuKax
MaJIUX JIICOBUX BOJIO300piB. 3 Ii€0 METOK 3aCTOCO-
BYBaJI METOJ KiJTbKICHOTO BH3HAYEHHS KaJlaMyTHOC-
Ti, SIKUI PErNaMEHTY€ThCS JEPKaBHUM CTaHIapTOM
Ta 4acTO BMKOPUCTOBYeThCs B npaktuni (DSTUISO
7027:2003, 2004, Turbidity of the water, 2014). Horo
CYTb TOJIATa€ y BCTAHOBJICHHI BHUCOTH CTOBITYMKA 3a-
OpyIHEHOT BOIM, 32 SIKOTO MOXKHa Bi3yalbHO MPOYH-
TaTH YOPHUH mpmbT HaHECEHUI Ha 61n0My thomni. Y
TMPOLEC] AOCIIPKCHb BUKOPHCTOBYBAIIH JTaMiHOBAHHIA
3pa3ok mpu@Ta BUCOTOIO 3,5 MM i HIMPHHOIO JiHIH
0,35 MM, ciemiaTbHANA CKIISTHIH MIUTIHAP 3 MUTIMETPO-
BUMH IOJIKAMH Ta YOPHUM €KpaH AJis IuiIiHapa. Bu-
3HAUEHHS TMOKa3HWKa KUIbKICHOI KaJlaMyTHOCTI BOIH
3MIIACHIOBAIM y HACTYITHIHM TTOCITOBHOCTI:

- MocynuHy 3 HaOpaHOK B PYyCli Pid4KH IMPOOOIO
BOJIU 300BTYBAJIM JI0 OTPUMAHHS OJIHOPITHOI MacH 1 3a-
JTUBAJH B IIUTIHIID;

— OOrOopHYTHH I 3aXHCTy Bix OOKOBOTO CBIiTJIa
YOPHUM €KPAHOM IMJIHAP MOMIIIaIN Ha JIAMIHOBaHUN
3pa3ok mpudTa;

— KaJaMyTHICTb NPOOM BOAM BHM3HAYAIM LUIIXOM
CIIOCTEPEKEHHS 3BEPXY Uepe3 BIAKPUTHI OTBIp LHIIiH-
Jipa TIpH JOCTaTHHOMY OCBITIICHHI 3BEpXY;

V. Korzhov, V. Kudra. Features of anthropogenic impact of forest management on water purity in mountain forest watercourses 143



HaykoBi npaui NliciBHuyoi akagemii Hayk Ykpainu, 2020, Bun. 20

— TIOCTYIIOBO TMOHIKYBAJIM PIBEHb BOJIH, BIIKpHBa-
FOYH OTBIp HHUJIIHAPA A0 THX i, TOKH HE CTaHE TIOMIT-
HUM 3pa3oK mpudra;

- 3a MOMUIKAaMHM Ha CKJISHOMY IWJIIHApI BU3HAua-
JIU BUCOTY CTOBITYMKA 3QJIMIICHOT Y IIWIIHJPI BOIH, 32
SIKOT BUZHO IPUQT.

3a0upaHHd BOOW 3 pyciia 3rajaHuX BUIIE DPIdOK
saiicHioBaay Ha mmouHl 10-15 cM Bij gHA HA BijacTaHl
1-2 M Bix Oepera B MiclsiX, po3TamoBaHux Ha 15-20 m
BHIIE 3JIUTTS PidOK, TOOTO y HAWHWKYIN TOUIl BOJO-
300piB (puc. 1).

™
£ ¥

Bopao36ip piku BonoTHAK

Pika YopHa

Puc. 1. Cxema po3ranryBaHHS Micllb 3a0HpaHHS BOJIH.
O — micns 3abupanns Boau Ha piukax Yopra Ta bomoTHsk

[Tpobu BoaM y Tprpa3oBili MOBTOPHOCTI BigOUpau
IT’SITh pa3iB Ha IEHb Yepe3 KOJKHI TPU TOIUHH, IOYNHA-
toun 3 8-01 1 3akiHuyroun 20-oto roauHot0. [lepen Bin-
0opoM TpoO MOJIIETHUIICHOB] TOCYAMHU 2-3 pa3u Mpo-
MHBaJI 9UCTOIO0 Boporo. Ilim wac 3abupanHs BOAH 3
pycia piuky MOoCy/InHY 3alOBHIOBAIIH BIIEPTh, 100 HE
3aJIMIIAIOCH TIOBITPS, 1 3aKpHUBAIM KOPKOM. 3a BiztiOpa-

HUMH MPOOaMH BOJW Ofpasy K y MPUMIIICHHI JiCHH-
UTBa 31MCHIOBAIIM BU3HAYCHHS IOKA3HUKA KalaMyT-
HocTi. UMM MeHIIi Horo 3HaYeHHs, THM BHUILA CTYIIHb
KamaMyTHOCT1 Boau. [1ob0B1 MOCITIIKEHHS TIPOBOIN-
JU OJTUH pa3 B pik, mounHatoun 3 2016 p. i 3akiHUyFO-
yr 2019 p., BOPOIOBXK yCiX CEMH AHIB OAHOTO THKHS
y OC3CHIKHHN Tepiol. 3araJlbHAH BUTIIS MICIIS 3JTHT-
TS IBOX 3raJIaHUX PiUOK, BUILE SKOTO 3a0HUpaInCh Mpo-
Ou BOIM, a TAKOXK Bi3yasibHE 3a0pYJHEHHS BOAM Y Pid-
Kax TOKa3aHo Ha pucC. 2.

Puc. 2. 3aranpHuil BUI Micllb 3a0UpaHHs P00 BOIH
B piuKax

Pe3ynbratn Ta 0o6roBopennsi. OTpuMaHi B TO-
JBOBHUX YMOBAaX BIPOJOBK THKHEBHX MEPioiB BKa3a-
HUX BUIIE YOTUPHOX POKIB 3HAYCHHS MOKA3HUKIB Ka-
JIAaMyTHOCTI MPOO BOAM OIparibOBaHi METOAAMH CTa-
THUCTHKH. [XHI CEpEeJIHI 3HAYCHHS IS JIBOX MaJIHX JIi-
COBHUX BOJ0300piB y po3pi3i JHIB THXHS (IIOHEI-
JIOK—HEeiJs) Ta B po3pisi roguH mob6wu (8-20 rogmna)
HaBeleHl B Ta0I.

Tabnuys

YcepenHeHi NOKa3HUKH KaJ1aMyTHOCTI BOIM Ha MOJeJbLHUX BO/10300pax

Bucora croBmumka BoAu, MpH SIKil BUAHO MPUPT (B CM) B MOMEHT

JHi 3a0upanast

3a0upaHHs IPod

Cepenﬁe 3HAUYCHHA

po6 BoIHN 3a J€Hb, CM
8.00-8.20  11.00-11.20  14.00-14.20  17.00-17.20 20.00-20.20
1 2 3 4 5 6 7
Piuka Yopua

HOHEIIOK 29,6 28,4 22,4 21,6 20,2 24,5
BiBTOPOK 29,4 22,5 21,7 18,2 22,5 22,9
cepena 27,6 21,4 17,2 13,0 15,0 18,9
4eTBep 21,8 18,7 14,4 15,0 21,0 18,2
1’ ITHULIS 27,1 17,5 18,1 22,7 28,8 22,8
cybora 28,7 27,7 29,6 28,3 29,2 28,7
HeJIis 28,6 29,6 29,6 30,0 30,0 29,4
CCPEIIHE SHAACHHA 27,1 21,7 18,8 18,1 21,5

10 TOAMHAX
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Ipooososc. maodn.

1 2 3 4 5 6 7
Piuka bonoTtHAK

MMOHEIIIOK 29,8 17,8 8,9 10,5 13,5 16,1
BIBTOPOK 30,0 16,2 14,2 13,7 18,8 18,6
cepena 26,5 14,6 8,0 8,2 13,8 14,2
4yeTBep 18,7 11,0 5,9 9,0 15,4 12,0
I’ ITHHLIS 24,8 14,0 13,7 20,1 25,8 19,7
cybora 25,7 27,7 28,3 24,5 28,8 27,0
Hes 28,8 28,3 30,0 30,0 30,0 29,3
CCPEMHE SHATCHHA 26,0 14,7 10,1 12,3 17,5

10 ToArHAax

Ipumimxa. Iloka3HUK cepeTHHOTO 3HAYEHHS 10 TOIMHAX BCTAHOBJICHO JUIsI pOOOYHX JHIB (TTOHEIIITOK—II’ STHHIIS ).

Ha ocHOBI oTpuMaHuX pe3ynbTariB MoOyJoBaHi
rpa(bum SIK1 TIOKA3yI0Th 0COOIIMBOCTI 3MiH KalaMyT-
HOCTI BOAM B pyciax piuoK BIOPOJOBXK THXKHS Ta po0o-
yoro nHs (puc. 3, 4).
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Puc. 3. [luHaMika TOKa3HUKIB KATAMyTHOCTI BOJTU
y pO3pi3i JHIB THKHS

OtpumaHi fani 3a0pyIHEHHS BOAM Y BOJOTOKAax
JArOTh MiACTaBy CTBEPIKYBAaTH PO HASBHICTH YITKOL
TEHCHILIT 301IbIICHHS KaJlaMyTHOCTI 3a Iepioj 3 Io-
HEJIIJIKA 110 T’ SITHUITIO Ta i CyTT€BE 3MEHIIEHHS ITiJ
yac HepoOoumx AHIB (cyOora, Hemis). Host 000X pik
XapaKTePHUM € 3DOCTaHHs KaJlaMyTHOCTI BOJH, I10YH-
HAIOYH 13 BPAHINIHIX FOIMH 10 CEPEAMHHU APYToi moio-
BUHH JIHS, TA IOCTYIOBE 11 3MEHILIEHHS HATIPUKIHII PO-
6ouoro jus. [Ipu oMy 10 20-01 TOUHK HE CIIOCTEPI-
Ta€ThCS BiTHOBIIEHHS 11 YUCTOTH /IO PaHINTHBOTO PiB-
H$, IO TIOSICHIOETHCSI TEPMiHOM MOCTYIUICHHSI BOJH J10
HIDKHBOTO MYHKTY BO/10300py. [IeBHE 301mbIeHHS Ka-
JAMYTHOCTI BOAH B piulli bomoTHAK 3yMoBIIeHO, miepe-
JIyCiM, IHTEHCUBHICTIO BEJICHHSI JTICOCIYHHUX POOIT, 110
3MIMCHIOBAIMCH HA 1LOMY BOJ0300pi, a TaKOXX MEH-
MO0 JIOBXKHHOIO BOJI0300DYy.
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Puc. 4. [lnHamika TOKa3HUKIB KATaMyTHOCTI BOJH
BIIPOZIOBK pOOOYOTO THS

BucnoBxkn. OCHOBHHM IIOTEHIIHHUM BINIMBOBHUM
YUHHUKOM Ha YHCTOTY BOJH, IO BHHHUKAE BHACIIIOK
JICOrOCMOaPChKOL TIsUTLHOCTI Ta JIICO3aroTiBII, € BH-
HOCH BOJSTHUMH MOTOKAaMH IPYHTOBUX YaCTHHOK 3 JIO-
pir i TpeNrOBAILHUX BOJIOKIB, ITiJT YaC BIAIITYBaHHS Y1
eKCIUTyaTallii SsKux Bij0yBa€eThCst TpaHchopMaIlis Jico-
BOTO TPYHTY 3 HACTYITHUM TIPOSIBOM €pO3iiHUX MpoIie-
ciB. BHacniok GaraTopa3oBoro mpoi3my JIiCOBUX Ma-
IIMH 10 BOJOKax (bopMy}OTbc;I IMOOKI KOJIii, B SIKHX
KOHIICHTPY€ThCsl TIOBEPXHEBHIT CTIK BOJH 10 i THIKKSI
CXUITY, MICISI Y0TO BOHA TIOTPAIUISIE Y BOAOTOKU. Tomy
BOJIOKH OHOYACHO € i aHTPOTOTeHHO CPOPMOBAHUMHU
pycliaMu CTOKY BOIH, SIKHM YTBOPIOETHCS TIiJ Yac iH-
TEHCUBHUX OIIaJ[iB Ta BHACIIIOK CHITOTaHEHHS.

Ha nicoBux Bomo30opax, Jie 31iHCHIOIOTH JIiCOTOC-
MOJIAPChKY AISUTBHICTD, B T.4. i IHTEHCHBHY J1iCO3aro-
TIBJIFO, CIOCTEPIra€ThCsl WiTKa TEHIESHINSI 3POCTaHHS
KaJaMyTHOCTI BOJIU B JTICOBHX MOTOKaX BIPOAOBK PO-
0ouMX JHIB — 3 MOHEAIIKA O II'ITHHULIO, TOMl 5K ITiJI
yac Hepobounx AHIB (CyOoTa, Hemins) 3a0pyaHEHHS
BOJIM CYTTEBO 3MEHIIY€EThCSI. XapaKTePHUM € 3pOCTaH-
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HSl KaJJaMyTHOCTI BOJH, IMTOYMHAIOYM 3 BPaHINIHIX TO-
JIVH J10 CEePeIMHU APYTOi MOJIOBUHM JIHS, TA TOCTYTIOBE
il 3MEHIIEHHsI HAITPUKIHII pOOOYOTO JHS.

AKTyaJTbHUM aCTIICKTOM € PO3IIUPEHHS JOCIiTKCHD
1010 BCTAaHOBJICHHS PI3HUX BHIB 1 CTyIEHsS 3a0py/-
HEHHS BOJIM BHACIIIJIOK JIICOKOPUCTYBAHHS, a TaKOK
Nii YUHHWKIB, SKi HOTO 3yMOBIIOIOTh. Brukopuctanns
OTPUMAHHUX PE3YJbTaTiB AAaCTb 3MOI'Y CTBOPHTH YMO-
BU ISl PO3POOKH Ta 3alpOBAKEHHS TI€BOT CHCTEMH
OIIHKM YUCTOTH BOIH Y JIICOBHX BOMO300pax i miaro-
TOBKH BiJIITOBITHAX 3aXO0/liB, CIIPIMOBaHUX Ha 3a0e31e-
YEHHS! SIKOCTI BOJIU B €KCIUTyaTOBaHMX JIICOBHX IiJISTH-
kax. [IpiopuTeTHIMU TOBUHHI OyTH TEXHIYHI PIIIICHHS,
SIKi 3a0€3MeYyI0Th 3HWKEHHS epo3ii IPYHTIB, onepe/-
KYIOTh MOCTYIJICHHS! TIOBEPXHEBUX BOJ 3 €JIEMEHTIB
JiCOBOI IHPPACTPYKTYPH Y BOTOTOKH. {10 yMOBY MOX-
Ha 3/11HCHIOBATH LUIIXOM HAJIC)KHOTO JOTPUMAHHS BU-
MOT 3 TIPUPOJ030EPEKEHHS MTi]] Yac JIico3aroTiBii, pa-
[IOHAJIFHOTO PO3TAIlyBaHHA JOPIT, BOJOKIB Ta HaBaH-
TaXyBaJIlbHUX ITyHKTIB UM JTICOBUX CKJIaJliB BITHOCHO
BOJIHUX IOTOKIB, OY/[IBHUIITBA BOJOIPOIYCKHHX CIIO-
PYI y MicIsX X MepeTuHy, BIaTyBaHHS YKPITUTIO-
YHX eJIEMEHTIB Ha YKOCaX Ta MPOI3Hil YaCTHHI MUIAXIB
JCOTPaHCTIOPTY, OOMEKEHHsI BEMYMHH IO30BKHIX
YXWIiB, 3MIMCHCHHS 3aXO0/iB JUTsI BIABEICHHS 1 PO3IIO-
POIIIEHHS TTOBEPXHEBHUX BOJ 3 €JIEMEHTIB JIICOBOI 1H(]-
PacTpPyKTypH, YKpIIUIEHHS 1 JepHYBaHHs MOPYIICHHX
3eMeJib, BIATyBaHH Oy(pepHUX 30H B3IOBXK BOJOTO-
KiB TOIIO.

References

Bybluk, N., Styranivsky, O., Korzhov, V. & Kudra, V.
(2010). Timber harvesting in the Carpathians:
ecologica lproblems and methods to solve them.
Journal of forest science,56 (7), 333-340. https://doi.
org/10.17221/111/2009-JFS

Byblyuk, N.I., Styranivsky, O.A., Herys, M. I,
Boyko, M. M., Oliynyk, M.I. & Shchupak, A.L.
(2016). The Research of the Influence of Tracked
and Wheeled Skidders on the Forest Environment
in the Conditions of Skole Beskids. Some research
results of the influence of different types of skidders.
Scientific bulletin of the Ukrainian National Forestry
University, 26 (1), 196-203. Retrieved from https://
nv.nltu.edu.ua/Archive/2016/26_1/32.pdf (in
Ukrainian).

Brais, S, & Camire, C. (1998). Soil compaction induced
by careful logging in the clay belt region of north
western Quebec (Canada). Can. J. Sol. Science, 78,
197-206. https://doi.org/10.4141/S97-032

Drobikov, A.A. (1973). Change in the physic-chemical
composition of water under the influence of logging.
Silviculture, 3, 3-9 (in Russian).

DSTU ISO 7027:2003 (2004). Water quality.
Determination of turbidity. Kyiv: Derzhspozhyv-
standart of Ukraine (in Ukrainian).

Fulton, S. & West, B. (2002). Forestry Impacts on
Water Quality. In Wear, D.N. & Greis, J. G. Southern
forest resource assessment. (pp. 501-518). Gen.

Tech. Rep. SRS-53. Asheville, NC: U. S. Department
of Agriculture, Forest Service, Southern Research
Station. 635 p. Retrieved from https://www.srs.
fs.usda.gov/sustain/report/pdf/chapter 21e.pdf

Hedrick, L.B., Anderson, J. T., Welsh, S.A. & Lin, L. S.
(2013). Sedimentation in Mountain Streams: A
Review of Methods of Measurement. Natural
Resources, 4, 92-104. https://dx.doi.org/10.4236/
nr.2013.41011

Henley, W.F., Patterson, M.A., Neves, R.J., &
Lemly, A.D. (2000). Effects of sedimentation and
turbidity on lotic food webs: a concise review for
natural resource managers. Reviews in Fisheries
Science, 8 (2). 125-139. Retrieved from https://www.
srs.fs.usda.gov/pubs/1617

Konokova, B.A. (2001). The influence of logging
on the change in the quality of the brook runoff in
beech-fir stands (Doctoraldissertation). Retrieved
from  https://www.dissercat.com/content/vliyanie-
rubok-na-izmenenie-kachestva-ruchevogo-stoka-v-
bukovo-pikhtovykh-nasazhdeniyakh. (in Russian).

Konokova, B.A. (2012). The problem of preservation
of fresh water quality in the mountains. New
technologies, 2, 26-31 Retrieved from https:/
cyberleninka.ru/article/n/problema-sohraneniya-
kachestva-presnyh-vod-v-gornyh-usloviyah (in
Russian).

Korzhov, V.L. (2011). Improvement of forest resource
management as factor of climate change mitigation.
Scientific works of the Forestry Academy of Science
of Ukraine: collection of scientific works, 9,189-193.
Retrieved from http://fasu.nltu.edu.ua/index.php/
nplanu/article/view/393/309 (in Ukrainian).

Korzhov, V.L. (2015). Some Peculiarities of
Hydrological Role of Mountain Forest Areas during
Floods Formation. Scientific bulletin of the Ukrainian
National Forestry University, 25.3, 9-16 Retrieved
from https://nv.nltu.edu.ua/index.php/journal/article/
view/1115 (in Ukrainian).

Maiorova, L.P., & Ryabukhin P.B. (2012). Logging
influence on environment. Scientific bulletin of the
Krasnodar State Agrarian University, 8, 73-77.
Retrieved from  https://readera.org/vozdejstvie-
lesozagotovok-na-okruzhajushhuju-sredu-14082598
(in Russian).

National Best Management Practices for Water
Quality Management on National Forest System
Lands. (2012).USDA Forest Service publication
FS-990a. Retrieved from https://www.fs.fed.us/
naturalresources/watershed/pubs/FS_National
Core BMPs_April2012.pdf

New Hampshire Best Management Practices for
Erosion Control on Timber Harvesting Operations.
(2016). New Hampshire, USA: New Hampshire
Division of Forests and Lands. Retrieved from https://
extension.unh.edu/resources/files/Resource000247
Rep266.pdf

Turbidity of the water. Instruments for determining
turbidity (2007). Retrieved from http://www.eurolab.
ru/mutnost i_prozrachnost.(in Russian).

146 B. 1. Kopxos, B. C. Kyapa. 0cobnuBocTi TeXHOreHHOro BNANBY NiICOKOPUCTYBAHHA Ha YUCTOTY BOAM Y FipCbKMX NiCOBUX BOAOTOKAX



Proceedings of the Forestry Academy of Sciences of Ukraine, 2020, vol. 20

Watershed Condition Framework. A Framework for
Assessing and Tracking Changes to Watershed
Condition (2011). USDA Forest Service publication
FS-977. Retrieved from https:/www.fs.usda.gov/
sites/default/files/Watershed Condition Framework.
pdf

Watershed Condition Classification Technical Guide.
(2011). USDA Forest Service publication FS-978.
Retrieved  from  https://www.fs.fed.us/biology/
resources/pubs/watershed/maps/watershed
classification_guide2011FS978.pdf

West Virginia Silvicultural Best Management Practices
for Controlling Soil Erosion and Sedimentation from
Logging Operations. (2014). Charleston, USA: West
Virginia Division of Forestry. Retrieved from https://
www.wvforestry.com/pdf/DOFbmpManual2014.pdf

Wood, P.J. (1997). Biological effects of fine sediment in
the lotic environment. Environmental Management,
21 (2), 203-217. Retrieved from https://link.springer.
com/article/10.1007/s002679900019

0OCco06eHHOCTN TeXHOreHHOro BANSAHNA
Neconosib30BaHUsA Ha YNCTOTY BOAbI FOPHbIX
NecHbIX BOOOTOKOB

B.J1. Kopos', B.C. Kyapa?

Jleco3aroToBKM B TOPHBIX YCIIOBHUSIX OKa3bIBAIOT
3HAUUTENbHOE BIUSAHHE Ha JecHylo cpeay. Oco-
OCHHO JTO TMPOSBISECTCS IPH HA3eMHOM TpeJeB-
K€ JIPEBECUHBI BCJEJCTBUE TpaHC(HOpPMAILUKN JIECHOM
MOYBBI KaK HEMOCPEICTBEHHO B Ipelenax JECOCEKH,
TaK U Ha TPEJIEBOUHBIX BOJIOKaX. B mporecce npoknaa-
KM TPEJIEBOYHBIX BOJIOKOB HAPYIIAETCs] MOHOJIUTHOCTh
TPyHTa U C BO3pacTaHUEM KPYTHU3HBI CKIIOHA 3HAYM-
TEJILHO YBEJIMYMBAIOTCS OOBEMBI AKCILTyaTal[HOHHOM
apo3un. [Ipym MHOTOKpaTHBIX MPOE3nax TPETEBOYHBIX
TPaKTOPOB MO BOJIOKAM OO0pa3yroTcsi TITyOOKHE KO-
JIeW, TI0 KOTOPBIM BO BPEMs MHTEHCHUBHBIX OCaJKOB
WIA B MPOIECCE CHETOTAsHUS MPOXOJUT yCHICHHBIN
MOBEPXHOCTHBIM CTOK BOIbl K MOAHOXBIO CKJIOHA.
Bmecte ¢ HUM OJHOBPEMEHHO BBIHOCATCS YaCTHUI[BI
JIECHOTO TPYHTa, KOTOpBIE, TIOMaaast B ONMU3JeKaIine

Kopoicos Braoumup Jleonuooguy — 4neH-koppecnosaeHT JlecHoit
aKaJeMHU HayK YKpauHbI, KaHAWAAT TEXHUICCKHX HAyK, CTApPIIHI
HAyYHBI COTPYIHUK, MEPBBIH 3aMECTUTENh AUPEKTOpa. YKpauH-
CKHH HayYHO-HCCIEI0BATEILCKUI HHCTUTYT FOPHOTO JIECOBOACTBA
um. I1. C. ITacrepnaka, yi. I'pymesckoro, 31, r. iBano-®paHKoBCK,
76018, VYkpamna. Ten.: 03422-53-02-36, +38-067-380-25-08.
E-mail: vl.korzhov@ukr.net ORCID: https://orcid.org/0000-0002-
3201-1199

Kyopa Bacunuii Cmenanoguy — CTapluinii Hay49HbIH COTPYIHHUK Jia-
0OpaTopuH JIECHBIX NMPHUPOIOCOSPETAFONINX TEXHOIOTHH M TpaHC-
nopra. YKpauHCKHH Hay4HO-HUCCIIEOBATEIbCKHH HHCTUTYT TOp-
Horo necooactBa uM. I1.C. Ilacrepnaka, yn. I'pymesckoro, 31,
. IBano-®pankosck, 76018, Ykpanna. Ten.: 03422-53-02-36,+38-
096-694-20-22. E-mail: vs.kudra@ukr.net ORCID: https://orcid.
org/0000-0003-2205-0861

JIECHBIC BOJOTOKH, MTPUBOIAT K MIX 3arpsi3HeHNT0. MHO-
rHue Kak 3apyOekHble, TaK U OTEYECTBEHHBIC HCCIe-
JIOBATENIM MPUILIH K BBIBOAY, YTO OCHOBHBEIM (haKTO-
POM, KOTOPBIN BIUSET HA Ka4eCTBO BObBI, SIBJISIOTCS
TBEPAbIC YACTHUIIBI TPYHTA, KOTOPBIEC B MIPOLIECCE JIECO-
XO3SIMCTBEHHOU JIEATEILHOCTH IIOIIAIAI0T B BOJJOTOKHU C
JIECHBIX JOPOT U TPEJIEBOUYHBIX BOJIOKOB.

C y4eTroMm cKa3aHHOTO, aKTyaJIbHbIM SIBIISIETCSI BO-
MPOC M3YYECHHS OCOOCHHOCTEH BIHMSHUS JIECOIMOIb-
30BaHUs HA YUCTOTY BOAbI. B CBsI3U ¢ 3TUM, Ha ABYX
necHbIX Bonocbopax B ['TI «OcMomnosckoe jiecHoe Xo-
3SIUCTBO» TPOBEICHBI YETHIPEXJICTHUE WCCIIEeI0Ba-
HUSI, TIETTBI0 KOTOPHIX OBLIO YCTAHOBJICHUE BIUSHHS
JIECOTIONB30BAHUS HA 3arpsi3HEHNE BOABL. DTO TO3BO-
JUT B JaibHEHIIeM pa3padoTaTh pa3HOILIAHOBBIE Me-
PpOIPUATHS IO OPEIYIPEKACHUIO I YMEHBIICHUIO
MOMAJaHUs TPOAYKTOB TPYHTOBOM APO3UU B JIECHBIE
BOJOTOKH.

YCTaHOBIICHUE BIMSIHUS TEXHOTEHHBIX (PaKTO-
POB, MPHUCYLIMX JIECOXO3SIICTBEHHOW JESATEIbHOC-
TH, B TOM YHCIIE JIECO3arOTOBKaM, Ha YHCTOTY BOBI
OCYIIECTBISIM IIyTeM IIPOBEACHUS MOJICBBIX U aHa-
JUTUYECKUX HCCICAOBAHUN IO OINPEACICHUIO MYT-
HOCTH BOJIbI B PEKaxX MaJjbIX JICCHBIX BOIOCOOPOB.
Ilpu >TOM WCMOTB30BAIM METOM KOJIMYECTBEHHOTO
OTIPEJIENICHUST MyTHOCTH, CyTh KOTOPOTO 3aKJI0YaeT-
Csl B YCTAHOBJICHUU BBICOTHI CTOJIOMKA 3arpsi3HEHHOMN
BoAbl. [IpuMeHeHHne 3TOro MeToja periaMeHTHUPYET-
Cs TOCYAApCTBEHHBIM CTAHIAPTOM M YaCTO HCIIOJIb-
3yeTcs Ha TpakTuke. Ha 0CHOBaHWM TOJIYYEHHBIX pe-
3YJIBTaTOB TTOCTPOCHBI TPaUKH, MOKA3BIBAIOIINE H3-
MEHEHHE MYTHOCTH BOJBI B pPycliaX PeK Ha MPOTSHKe-
HUW HEAENW W OTAENBbHO — pabodero nmHs. Cremyer
OTMETHUTH HAJIMYWC TCHCHIIMUA YBEIMYCHUS MYTHOC-
TH BOZABI B pabounii mepuoy (¢ moHeeIbHUKA 10 TsIT-
HUITY) U CYIIIECTBEHHOE €¢ YMEHBIIICHUE B HEpaboume
nuu (cy60ota, BockpeceHne). Taxxke, st 00enx pex
XapaKTepHO yBEIHMYEHWE MYTHOCTH BOZBI, HAYMHAS C
YTPEHHHX YacOB K CpEIUHE BTOPOU ITOJIOBUHBI THS, U
MOCTENIEHHOE €€ YMEHBIIICHUE K KOHITY pa00o4ero JTHS.
IIpu sToM, k 20 yacam BOCCTAaHOBIICHHUE MIPO3PAUHOC-
TH BOBI JI0 €€ YTPEHHEro ypOBHS HE HaOJIrOmaeTcs,
9TO OOBSICHSACTCS BPEMCHEM €€ TIOCTYIUICHHS K MECTY
3a0opa mpod BOIBI.

AKTyanbHBIM SIBJISIETCS PACIIUPEHUE HCCIeI0Ba-
HUI, HalPaBJICHHBIX Ha YCTAaHOBJICHHUE PA3JIMYHBIX BU-
JIOB U CTETICHH 3arpsI3HCHUS BOJBI B PE3YNILTATE JIECO-
MOJIb30BaHUS U (DAKTOPOB, YTO MX BBI3BIBAIOT. DTO TO-
3BOJIUT CO3/IaTh YCIIOBHUS I pa3pabOTKH W BHEIpE-
HUSI CHUCTEMBI OIEHKH KauecTBa BOJBI B JIECHBIX BO-
nmocOopax v BEIPA0OTKH COOTBETCTBYIOIIUX PEIISHHIA,
HAIPABJICHHBIX Ha e€¢ yiydiieHue. [TaBHBIMH U3 HHUX
JIOJDKHBI OBITh TEXHHUUYECKUE MEPOIPHSTHUS, KOTOPHIC
JIOJKHBI OOECIICUNBATh CHIDKCHHUE DPO3UU TPYHTOB U
MIPEeIyIPEKIATh WU CYIIIECTBEHHO YMEHBIITUTH BEIHOC
TBEPJIBIX YACTHUI[ IPyHTA TMOBEPXHOCTHBIMH BOJAMU C
AJIEMEHTOB JIECHOH HHPPACTPYKTYPHI B BOAOTOKH.

KuioueBbie ci10Ba: TOpHBIC YCIOBUS; JIECO3ar0TOB-
KU, TPEJICBOYHBIC BOJIOKH; PO3USI TIOYB; JICCHBIC BOIO-
TOKW; MyTHOCTH BOJIBI.
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Features of anthropogenic impact of forest
management on water purity in mountain
forest watercourses

V. Korzhov', V. Kudra?

Harvesting in the mountains has a significant
impact on the forest environment. This is especially
evident during ground skidding due to forest soil
transformation both directly within the harvesting area
and at skid trails. In the process of construction, the
skid trails, the solidity of the soil is brokenand with an
increase in the steepness of the slope, the volumes of
operational erosion are considerably increased.

In the case of multiple passages of skidding tractors
on the trails, deep tracks are formed, through which
during intense precipitation or during snowmelt occurs
surface run-off leading to the foot of the slope. It is
accompanied by the simultaneous removal of forest
soil particles which, when they enter nearby forest
streams, lead to their pollution. Many researchers have
come to the conclusion, that the main factor that affects
the water quality is the sediment, which in the process
of forestry activities enters to watercourses from forest
roads and skid trails.

In view of the foregoing, the issue of studying the
features of the forest management impact on water

' Volodymyr Korzhov — corresponding Member of the Forestry
Academy of Sciences of Ukraine, PhD in Technical Sciences,
Senior researcher, first deputy director for Science of the Ukrainian
Research Institute of Mountain Forestry named after P. Pasternak,
Grushevsky st., 31, Ivano-Frankivsk, 76018, Ukraine. Tel.: 03422-
53-02-36, +38-067-380-25-08. E-mail: vlkorzhov(@ukr.net
ORCID: https://orcid.org/0000-0002-3201-1199

Vasyl Kudra — senior researcher of the laboratory of forest envi-
ronmental technology and transport, Ukrainian Research Institute
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31, Ivano-Frankivsk, 76018 Ukraine. Tel.: 03422-53-02-36, +38-
096-694-20-22. E-mail: vs.kudra@ukr.net ORCID: https://orcid.
org/0000-0003-2205-0861

quality is relevant. Therefore, four-year studies were
conducted at two forest catchments in the state enterprise
«Osmoloda Forestry». It purpose was to define the
effect of forest management on water pollution. This
will allow further development of measures to prevent
the entry of soil erosion products into forest streams.
The influence of technogenic factors inherent in
forestry activities, including logging, on water quality
was determined by conducting field and analytical
studies to determine the turbidity of water in rivers of
small forest catchment.

The method of quantitative determination of
turbidity, essence of that consists in establishment
of height of column of muddy water, was thus used.
Its application is regulated by the State standard and
is often used in practice. On the basis of the results,
graphs showing the changes in turbidity in the riverbeds
during the week and separately during the working
day have been constructed. There is a clear trend of
water turbidity increasing of during the working
period (Monday to Friday) and a significant decrease
on weekend (Saturday, Sunday). Both rivers are also
characterized by increased turbidity from morning
hours to mid-afternoon and its gradual reduction
towards the end of the working day. At the same time,
the restoration of water transparency by 20 hours to its
morning level is not observed. This is due to the time it
takes to reach the water sampling site.

More studies are needed to fulfil to identify the
different types and levels of water pollution caused
by forest management and the factors that cause them.
It will allow to create the conditions for establishing
a system for assessing the water quality in forest
catchments and developing appropriate decisions for its
improvement. The main ones should be technical
measures that reduce soil erosion and prevent the entry
of surface water from forest infrastructure elements in
to watercourses.

Key words: mountain conditions; logging; skid
trails; soil erosion; forest streams; turbidity.
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Couio-eKoNnoro-eKOHOMiYHi acNeKkTn po3BUTKY €KOJNOriYHOro Typnsmy
B YKpaiHcbKnx Kapnartax

J1.1. Makcumis', T.A. Tapmartin?, M.T. beub®

Ilpoananizosano pois mypusmy 6 coyiaibHO-eKOHOMIYHOMY ROCmMYni Kpainu. Busnaueno ocobonusocmi ekonociuno-
20 Mypusmy ma 1io2o poiwv 8 ekoHomiyi peciony. Oxapaxmepu3o8ano cman i npobiemu po36UmMKY eKoN02IYH020 Mypu3-
My 6 Yrpaini. Hageoeno ocobnusocmi opeanizayii mypucmuunoi oisnonocmi HIIIT « Crkoniscoki Beckuouy, 30kpema Ha-
APSIMU PO3GUMKY €KON02IYH020 mypusmy. 3a 00nomoeoio po3podrenol asmopamu aHkemu 30itiCHeH0 ONUMYSaHHs 2po-
MaOsH CMOCOBHO IXHBOI 20MOBHOCIT 00OPOGINLHO PIHAHCOB0 NIOMPUMYBAMU PO3BUMOK EKONOSTUHO20 MYPUMY HA me-
pumopii HIIIT « Cxoniecovri beckuouy. Bevoeo Oyno onumarno 80 oci6. 3’s1co8ano, uwjo 3HauHa 4acmuna Onumanux pec-
NOHOEeNmMi8 20M08a Jcepmeyeamu NegHy YacmKy c80ix 00X00i8 HA PO3GUMOK NPUPOOOOXOPOHHUX mepumopiu. Ilonosu-
Ha pecnoHOenmie UCI08ULU 2OMOBHICMb Opamu 00OPOSIILHY yuacmy y NOKpawenni ekomapupymis (49%,), a 27% —3a
suHazopody. Yeepmov onumanux (24%) ne 2comogi bpamu yuacms y NOKpAWEHHi eKONOIYHUX MAPWPYMi6 Ha mepumo-
pii napxy. Hoenubnenuti ananiz 8ionosgioell peCnoHOeHmis, He 20MOBUX BUOLIAMU KOUNU HA NOKPAWEHHA eKO0TUHUX
Mapwpymie na mepumopii napxy, Hokasas, wo mpemuna pecnonoeHmis yici kamezopii ne 20mogi bpamu yuacms y no-
KpauwjeHni exonoziunux mapuipymie na mepumopii HIIII (36%,), mpemuna (30%) 2omogi Ha 6éononmepcokux 3acadax i
mpemuna (34%) — comosi Ha ymogax oniamu.

3a oanumu SWOT-ananizy suaeiero pywii i nepeukoou Ha Wisaxy po3gumky exono2iuno2o mypusmy. Ha tioeo ocHo-
81 po3pobneno nponosuyii Woo0o nepcnexmug po3eUmMKY eKoi02iuHo2o mypusmy 6 Yrpaincoxux Kapnamax 3 no2nsioy 3a-
be3neueHHs: HANeHCHO20 PIHS D0OPOOYMY MICYesUx 2pomad UWISIXOM OOCHYNY 00 2IOHUX PobOUUX Micyb i 2ZI0HOI onna-
mu npayi ma oe3 nopyulenns NPUPOOHUX eKOCUCTHEM.

Knwuosi cnosa: nayionanvruil npupoouutl napx, comosticme naamumu, SWOT-ananiz, ¢inancysants npupooHo-
3an0GIOHUX MepUMopiil, MyPUCMUYHA 2a1Y3b, CIAAUL MYPU3M, 000poOym.
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Beryn. Typusm € HeBig’ €MHIM CKIIQIHUKOM Cydac-
HOTO JKUTTS, a TYPUCTHYHA T'aly3b — BXKJIMBUM CEKTO-
POM EKOHOMIKH, 10 3a0e3Meuye MOMOBHEHHS AepiKaB-
HOTO OIO/KETy 1 3a0e3medye pHHOK TMparli pododInMu
MiciiMu. TypucTuaHuii 6i3HEC B yChOMY CBITI € TIpH-
6yTKOBO}0 Ta JIMHAMIYHOIO TajTy330 31 3HAYHUM TIOTCH-
LialoM POCTY, a TYpH3M BH3HAHO BArOMHM YHHHHKOM
eKOHOMIYHOIO PO3BHTKY. 3 MOIIALY CKOHOMIKH, Ty-
pHU3M — 0COONMBUHN BUJ CHOXKUBAHHS MaTepiaJbHHX 1
TYXOBHHUX OJar, MOCIyT 1 TOBapiB, BUIIEHUH B caMoO-
CTilHY rany3b rocrnogapctsa (Malska, 2009).

Crparerieto po3BUTKY TYpU3MYy Ta KypOPTiB Ha Tiepi-
ox 10 2026 p., cxBajieHOIO po3nopsypkeHHIM KMY Bin
16.03.2017 p. Ne 168-p (Strategy for the development
of tourism..., 2017), Ha JiepHKABHOMY i peFIOHaHBHOMy
PIBHSIX BH3HAUCHO leopmeml CCKTOpaJIBHl BUJIH TY-
pHU3MYy, a came: MIChbKHUi{; eKOJIOTiyHMN (3eeHni); eT-
HIYHUH; CUTBCHKHUH; KyIbTypHO-TII3HABAIbHUI; TOJi€-
BUIA; MEIUYHUH, JIKyBaJIbHO-03I0POBUYHI; TaCTPOHO-
MIYHHIA; PeNiriifHuiA; TIpChKUN, CIIOPTUBHUHN, BEIOCH-
MEJHUI; MPUTOJHULIBKANA Ta aKTUBHUI; HAyKOBUM Ta
OCBITHIiH; KPYi3HMI Ta SIXTOBWH; IIOMIHT 1 PO3BaYKab-
HUH Typu3M; iHIII IPIOPUTETHI BUAH TYPU3MY.

He3Baxkaroun Ha yHiKaHBHi MOYKITUBOCTI po3BHT-
Ky Typusmy, B YkpaiHi J0Ci WHPOKOMY 3araiy Bi-
JIOMi JTHIIE HOro TPajWIiiHI BUIH, a BUIOAM BijX BH-
KOPHCTaHHS 1HIOMX BHIIB, TaKHX SIK EKOJOTTYHHUH
TYpH3M, YacTO 3aJIUIIAIOTHCA HEAOOLIHEHUMH 1, BITIO-
BiZHO, HepooTpuManumi. [IpuHarigno 3a3HaunMo, 110
Bcecsitas opranizanis typusmy (BTO) OOH me Ha
nmoyatky XXI ct. (2002) oromomryBana MixkHapogHuit
PiK €KOTYypH3MY, IiIKPECIUBIIN HOTO TIO0ATBHY BaX-
JIMBICTB, 1 SIKHM Ha CHOTOJHI € PeaJbHUM MEXaHi3MOM
3a0e3IedenHs CTaroro MaifbyTHBOTO.

BceOiune BTiEHHSI KOHIIETIII CTAloro pPO3BUTKY,
3agexnapoBane CTpaTerielo cTansoro po3BUTKY «YKpa-
fma 2020» BimmoBigHO 1m0 Ykazy llpesmnenta Ykpai-
HU Bix 12 ciyng 2015 p. Ne 5/2015 (The Strategy for
Sustainable Development «Ukraine 2020», 2015), po-
OUTH CKOJIOTIYHUN TYPU3M Jenalli 3HATYIIIIIAM BHIOM
TypucTHYHOI AisutbHOCTI. Y HarioHanpHIM momoBimi
«17 uinert cramoro po3BUTKy: Ykpaina» (Sustainable
Development Goals: Ukraine, 2015) PO3BHTOK Typu3-
My i pekpeaii po3IIsAAlOTh SIK HEBIA €MHHMI CKIaj-
HHUK PO3POONICHHA 1 peamisaiii cTpareriii micueBoro
PO3BHTKY B YHMCIII TIEPIIOYECPTOBUX 3aBIaHb (3aBIaH-
Hs 11.6) 3aansa nocsraenss Llimi 11 «Cramuit po3Bu-
TOK MicT i TpomMam». MOHITOPUHT BUKOHAHHS I[OTO
3aBIaHHS YMOXINBIIOE iHaukarop 11.6.1 «KimbkicTs
poboumnx Mmicupb y cdepi TypusMy (cepeaHbpooOITiKOBa
KUTBKICTh IITATHUX MPAI[iBHUKIB KOJEKTUBHHX 3ac00iB
PO3MIIIyBaHHA Ta Cy0 €KTIB TypHUCTHYHOI MisITBHOCTI
VYkpainu), THC. OIUHHLIBY.

Po3BuToK cTajoro TypusMmy € OAHI€IO 13 Mpiopu-
TeTHHUX mporpam Jlecsatupiunoi CTpaTern It 3 mepe-
X0y 70 BUKOPHUCTaHHS MOJEJEH CTaloro CHOXKHBaH-
Hs i BupoOnunrea (CCB) (10YFP, 2002), npuitasitoi
Ha Kondepemnttii 3i ctanoro po3Butky (Pio+20) y ueps-
Hi 2012 p. — mobanpHOI iardhopmu ams GopMyBaHHS
noreHiany i napraepersa y cdepi CCB 3amist nocsr-
venns Llim 12 «BigmosigaasHe BUPOOHUIITBO Ta CTIO-

KuBaHHs». [ MoOanpHe 3aBnanus 12.b mependadae pos-
poOIieHHs 1 yITpoBaPKEHHS IHCTPYMEHTIB MOHITOPHH-
Iy BIUIMBY Ha CTAJIMA PO3BUTOK CTAJIOr0 TYPU3MY, IKUI
CIIpHs€ CTBOPEHHIO pOOOYUX MICIlh, PO3BUTKY MicIie-
BOT KyJIbTYpHY Ta BUPOOHHIITBY MicIeBOi pomykirii. Le
r100aJibHE 3aBJIaHHS TIOKH 1110 HE 3HAWIIO BigoOpa-
JKEHHS y 3TajlaHiil JOTOBIiI TS peajizaiii Ha HaIio-
HAJIBHOMY DiBHI.

Typusm Bigirpae Baromy pojb y 30epekeHHi Mop-
cekux pecypciB (Lline 14), mapTHepcTBa 3apaau cra-
moro po3Butky (Llime 17). [nsa nocsraenns Llim 8
«['iiHa mpars Ta eKOHOMIYHE 3POCTAHHSI HaI[lOHAJb-
HUM 3aBmaHasM 8.9 mepembadueno mo 2030 p. 3abes-
MEYUTH PO3POOTIEHHS Ta 3IIHCHEHHS CTpaTeriil 3ao-
XOUCHHSI CTAJIOr0 TyPHU3MY, AKHi CHPHUSIE CTBOPCHHIO
poOOYHMX MiCIlb, PO3BHTKY MICIIEBOT KYJIBTYpH, BH-
POOHHUUTBY MICUEBOT MPORYKUIT i PO3IIIAIAETBCS K
OJIUH 13 MOXKIIMBUX HalpsMiB peanizalii moTeHIiamy
aKTUBHOI YaCTWHU HaceleHHs. Ha mymky mixHapos-
HUX eKkcrepriB, crammid Typusm (Lline 8.9) mependa-
Yae BUPIIIEHHS POOIeMHU MOBUIBHOTO €KOHOMIYHOTO
PO3BUTKY BijaneHnx ripcbkux paiioniB (The Future
is now, 2019).

Exonoriunuit TypH3M 311e01IBIIIOT0  PO3BUBAETH-
¢l Ha TIPUPOIHO- 3aroBiHKUX Teputopisx. Ha ceorox-
HIIIHIN JeHb 3alOBigHI TEpUTOPIi 3a/4isHI HE TOBHOIO
MIipOIO JUIsS PO3BUTKY MEPCIEKTUBHUX BUIIB TYPH3MY.
Bunstok cranoButh Kapmarcekuit 6iocdepuuii 3amo-
BIJTHMK, [I¢ TIPOKJIaEHO 18 eKOTYpPUCTHYHHUX MapIIpy-
TiB 3arajbHOI0 NpOoTsHKHICTIO Omu3bko 200 kM (Chu-
doba & Kizyma, 2018). Exotypusm Moxe OyTH aib-
TEPHATUBHUM BUJIOM JIsITLHOCTI Cy0’€KTiB TIPUPOITHO-
3anoBigHoro GoHay. Lle nacts 3Mory 3apo0isiTH KOITH
SIK JIJIS TIATPUMAHHS 3aMTOBITHUX 00’ €KTIB, Tak 1 301J1b-
LIMTH JOXOIU MiCIIEBOTO HACEJICHHS 3aBISKU PO3BUTKY
chepu mocnyr.

Biamosinuo 1o cT. 9 3Y «IIpo mpupomHo-3amoBi JHIH
¢onn Vkpainm» (Law of Ukraine «On the nature
reserve fund», red. 2019), ogHuUM i3 BUAIB BUKOpHC-
TaHHSI TEPUTOPIA Ta 00’ €KTIB MPHUPOTHO-3AMIOBITHOTO
(doHIy € 3aisTHHS X B 030POBYMX Ta IHIIMX peKpea-
WIHHUX OISIX. Akmyanvuicms npobiemu TIONATAE B
TOMY, IO 32 YMOBH 3a0e3IeueHHs HaJCKHOTO CTaHy
iH(pacTpyKTypH, cepu MociIyr i pekiiaMu 0CcoOIHBO
OXOpOHIOBaHi TepuTopii YKpaiHu MOXYTb CTaTH OCHO-
BHHUMH OCEpe/IKaMi peKpeariifHO-TypUCTHYHOI JisTb-
HOCTI Ha IPUPOJHO-3AII0BIIHUX TEPUTOPISX, 30KpeMa,
exosoriyHoro typusmy (Vorobyova, 2012; Maksymiyv,
Soloviy, Fedorchuk, 2017).

O0’exTH Ta MeTOAUKA AocizkeHHs1. 00 ckm 00-
CRiOJICeHHs — TIPOLIEC PO3BHTKY EKOTONIYHOIO TypPH3-
My B KOHTEKCTi CTAJIOr0 TypU3MY 3 ypaxyBaHHsM BH-
MOT Ta IHTEPECIB 3aLIKABICHNX CTOPiH. [Ipedmem do-
CiOJICeHHsL — COLI0-EKOJIOT0-eKOHOMIYHI aCIeKTH po3-
BUTKY €KOJIOT19HOTO TypU3My Ha TepHTopi'l' HaIllOHAJTb-
HUX IPUPOJHKX NAapKiB 38 KPUTEPieM MiHiMi3auii Hera-
THUBHOTO BIUTUBY Ha JIOBKIJUIS 1 MOKPAIICHHS 100po0y-
Ty MICIIEBUX TPOMAJI.

Mema Odocnidsicens TionsTae B po3poOJIeHHI HAIPsi-
MiB PO3BHUTKY €KOJIOT1YHOTO TYPH3MY, SIK HEBiZl'€MHOTO
CKJIQ/IHAKA CTAJIOTO TypU3My, Ha OCHOBI i1eHTHdIKaIii
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EHJIOTCHHUX 1 €K30I'CHHUX YMHHUKIB 3 ypaxyBaHHSIM
IHTEpEeCiB 3aIliKaBIEHUX CTOPIH.

Y po0OoTi BUKOPHCTAHO CHEIiaIbHUI METOJ JIOCIi-
JOKCHHSI TOTOBHOCTI IUTATUTH JJIsi BU3HAYCHHS TOTOB-
HOCTI Bi/IBiIlyBa4iB MiATPUMYBaTH HaIliOHAJIBHI TIPH-
pozaHi mapku Ha J1oO0poBuIbHIM ocHOBiI (Dixon et al.,
1994).

Pesyabratn pociigxkennb. 3a ominkoro BTO, BHe-
COK TYpHU3MYy JI0 CBITOBOTO BaJIOBOI'O BHYTPILTHHOTO
MPOAYKTY 3 ypaxyBaHHSIM HENPsIMOro €(eKTy CTaHO-
BUTh 10%. 3aranbHa KiTBKICTh POOOYHX MiCIIb, IO TIPSI-
MO YH OMOCEPEIKOBAHO CTOCYIOTbCS cepu TypHu3My,
ctaHoBUTh 11%. Y 2015 p. yacTka MD>KHApOTHUX TY-
PUCTHYHUX NMPHUOYTKiB 30inbImMiacs Ha 4,4% 1 ctaHo-
Buna 1184 mun typucriB (Strategy for the development
of tourism..., 2017).

Ha ycmimHuii po3BUTOK TypuU3My BILTMBa€E HU3KA
pizHOMaHITHUX 4yMHHUKIB. [lopyu i3 moOpe Bigomu-
MH TPAIUAIMIIHHUMA YUHHUKAMH 3’ IBIISTIOTHCST HOB1 BH-
KIIMKH, SIKI BUMAararoTh aJIeKBaTHOTO pearyBaHHA. 3a-
MOPYKOIO JOBTOTPHUBAJIOTO PO3BUTKY TYPH3MY € CIIPH-
SITIMBA CaHITAPHO-CITIIEMIOJIOTIYHA CUTYAITlis Y CBITI.
Sk 3acBigunmid moxii, IOB’s3aH] 3 IIOOAJILHUM CIIa-
naxoM manzemii covid 19 na mouarky 2020 p., Ty-
pHU3M € BKpail 4yTIMBUM 110 (dopc- MayKOPHHX obcra-
BUH TaKOro THITY. CuTyaniro ycKiIaHIB Toif (BaKT, 1o
Leil BUKIMK 3’SBUBCS PAalTOBO 1 B HEOYIKYBAaHO Be-
nukux Macmrabdax. 3a ominkoio BTO, came Typusm
HaWOIbIIIe MOCTPAXKIAB CePeNl YCiX OCHOBHHUX CEK-
TopiB ekoHomiku (Covid-19..., 2020). Brparu mix-
HapOIHOTO TypH3My dYepe3 IMaHIeMil0 CKJIIH Bif
850 muH 0 1,1 TpIH MDKHAPOAHUX TYPHUCTIB, 30UT-
KM y TpomoBomMy BuMipi — Big 910 mupa gon. CLIA
1o 1,2 Tpma gomn. CILIA B eKCTOPTHUX HAIXOHKECHHSIX
BiJI TypHU3MY, a i1 3aTrPO30F0 3aKPUTTSI OMTUHUIIHCS BiJ
100 go 120 muH pobouux micub (UNWTO Tourism
data dashboard, 2020).

I. Mimtep y 1978 p. Briepiie BU3HaYMB €KOTYPU3M
SIK <OKUTTE3ATHUN TYypU3M, IO € YyTJIUBUM JO JIOB-
KUIJIS 1 TTOB’I3aHUH 3 BUBUCHHSM TPUPOTHOTO 1 KYJIb-
TYpPHOTO JIOBKLIJIS 3 METOKO TIOKpAIIEHHS HOTO CTaHy»
(Novytska, 2013). Hegonikom Takoro BU3HaYCHHSI BBa-
JKakOTh T€, 1110 BOHO HE BPAXOBY€ Hi POIIi MiCIIEBOTO Ha-
CeJIeHHS, aHi CHHeprquoro eekTy Bij OEHAHHS Pi3-
HUX BUJIIB peKpearrii.

MixHapoaHa Criika OXOpoHH Tpupomu y 1996 p.
MpUIHSIa  Take  BU3HAUEHHS  MEKCHKaHCHKOTO
exoHomicra-exkosiora H. Ceballos-Lascurain (1987):
«EXONOTiYHIA TypHu3M — I1¢ €KOJIOTIYHO BiATOBiab-
Hi TIOZIOPO’Ki Ta BiJIBilyBaHHS BiTHOCHO HEMOPYIIEHUX
MIPUPOTHHUX Tepmopiﬁ 3 METO BUBYCHHS, OTPUMaHHS
MO3UTUBHUX €MOLIIH, JTOCIIKSHHS IIPUPOJIN Ta CYITyT-
HIX KYJETYPHHX [aM’SITOK, SIKi CIIPUSIOTH 30ePeKeHHIO
JIOBKIJUJISI, MIHIMAJIBHO IIKOJSATH MPHUPOJII Ta CTBOPIO-
IOTh COIIaJIbHO-EKOHOMIYHI BUTOAN I MICIIEBOTO Ha-
CEJICHHSD.

VY cy4acHOMY pO3yMiHHI €KOTYPHU3M O3HAYA€E «Bij-
TIOBITaJIbHY MOIOPOX y TPUPONHI pailoHu, ska Oa3zy-
€ThCsI Ha 30epeKeHH] IPUPOTHOTO JOBKIIIIS, MMiATPUM-
i 100poOyTy MICIIEBOTO HAacejeHHs 1 morpelye iH-
dbopmyBanus Ta HaBdaHHs» (TIES, 2015). Hapuanasam

MaroTh OyTH OXOIUICHI SIK TIEPCOHAN, TaK 1 BiIBimMyBa-
4i mapKy.

OCHOBHI TPUHLMIHN €KOTYypH3My 3a BecTtepHom
(Schola et al., 2007):

1. IMogopoki Ha MPHUPOLY, TOTOBHUN 3MICT SKUX —
3HaHOMCTBO 3 )KMBOIO MIPUPOJIOIO, & TAKOXK 13 MiCIIEeBH-
MU 3BHYSIMH Ta KYJIBTYPOIO.

2. MiHimi3anis HeraTUBHUX HACTIJIKIB €KOJIOT1YHO-
T0 i COLIaNbHO-Ky/IBTYPHOTO XapakTepy, MiATPUMKa CO-
Lia/IbHOT CTANOCTi Ta OXOPOHH JOBKLILIISL.

3. CrpusiHHS OXOPOHI IPUPOAHU 1 MICLIEBOTO COLIi0-
KYJIBTYPHOTO JTOBKLILJISL.

4. ExonoriuHa mpocsiTa.

5. Y4acTh MICHEBHUX JKHUTENIB 1 OTPUMaHHS HUMH
JIOXO/IIB Bij TypHCTHqu'i JUSUTBHOCTI, 110 CTBOPIOE JIJIS
HUX CKOHOMIYHI CTHMYIIM 10 OXOPOHH NPHPOLIH.

6. ExoHoMiuHa eq)eKTI/IBHwTL 1 BHECOK y CTaJui
PO3BHUTOK TEPUTOPIH.

ExoTypusm — 1e moenHaHHS OXOpOHH JIOBKLILJIS,
MICIIEBHX I'pPOMaJ 1 CTalIux noz[opomen Ha mpaxru-
i e 03Havae, Mo Ti, XTO 3aHMAaeThCs 3apOBaKEH-
HSIM, Y9acTIO 1 MapKETHHTOM IThOTO BUAY IisSITLHOC-
Ti Ha MDKHApOTHOMY piBHI, MaloOTh JIOTPUMYBATHCh
npuHiumiB exotypusmy. Cepen Hux (Principles of
Ecotourism, 2019):

- MiHiMi3aris (i3UYHAX, COMialbHUX (TIOBEIIHKO-
BHX) HABAHTAXKCHb;

— MIJIBUIICHHS PiBHS €KOJOTIYHOI KYNBTYpH Ta TIO-
Baru J10 pUpoaN;

- 3a0e3Me4YeHHs TO3UTUBHOIO JAOCBITy JUIsl BiABITY-
BadiB 1 TOCTIOAAPIB;

- HaJgaHHS TpsSMUX (IHAHCOBUX BHTIA IS 30epe-
YKCHHS IPUPOAHOTO JOBKIJIIIS;

— CcTBOpeHHs (DiHAHCOBWIX BHWTi, HacaMIIEpe.m, IS
MICIIEBOTO HAaCEJICHHS;

- HaJaHHS BiJBigyBayaMm He3a0yTHBOTO JIOCBIiLY,
SKUW JOTIOMOYKE TIABUIIUTH PIBEHH YYTIHBOCTI IO
€KOJIOTIYHOTO Ta COINaJIbHOTO KJIiMary MpHIMaKvol
CTOPOHU;

— TPOEKTYBaHHS, OOJAINTYBaHHS W EKCILTyaTallis
00’€KTIB 3 HM3BKUM pPIBHEM HETATHMBHHX BIUIMBIB Ha
JIOBKIJUIS 1 JIFOJIMHY;

— BHU3HAHHA TPaB 1 JYXOBHHUX MEPEKOHAHb MiCIIEBO-
IO HACEJCHHS B MAapTHEPCTBI 3 HUMH AJSI CTBOPEHHS
HOBUX MOXJIMBOCTEH.

Mu po3msIIaEMO €KOJIOTIYHUN TypHu3M SIK CKIIajl-
HUK CTAJIOr0 TypH3MY, sIKU#, 3a Bu3HaueHHsIM BTO,
BCTaHOBIIIOE 0aJaHC MK €KOJOTTYHHUMHU, EKOHOMIUHH-
MU Ta COI[IAJIbHO-KYJILTYPHUMH aCHEKTaMH PO3BUTKY
typu3my (Defining Sustainable Tourism, 2019). Bin
CIIOBHA BPaxOBY€ HUHIIIHI Ta MaiOyTHI E€KOHOMidY-
Hi, €KOJIOTIYHI 1 coLiajabHl HACIIKH, 3a0BOJbHIIOUN
norpeOu BiBiAyBaduiB, MPOMHUCIOBOCTI, MPHPOTHOTO
JIOBKIJUIS 1 MICIIEBUX TPOMAI.

Cramuii Typu3M Biirpa€ Ba>KJIUBY poib y 30epe-
KEHHI1 610p03MalTT$I TparHe 3BeCTH 10 MIHIMyMY He-
raTUBHUW BIUIMB HAa JOBKULIS 1 MICHIEBY KYJBTYDY,
mo0W BOHU OylMHM AOCTYIMHUMH ISl MaOyTHIX TOKO-
JiHb, BOJHOYAC CIPHAIOYM OTPUMAHHIO JOXOIiB, 3a-
HHSTOCTI Ta 30epeKeHHI0 MmicueBux ekocucteM. Cra-
TUH Typu3M, TaKUM YUHOM, MAKCHUMIi3y€ TO3UTUBHUN
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BHECOK Typu3My y 30epekeHHs 610p03MaiTTs i, OTKe,
CKOpPOYEHHsI O1MHOCTI W JOCSTHEHHs IiJIel cTajoro
PO3BHTKY 3arajiom.

Pexomenpartii BTO mromo cramoro po3BUTKY Ty-
pU3MY 1 METO[IiB yIpaBIiHHS 3aCTOCOBHI J0 BCiX BH-
IiB TypU3My y BCiX HAmpsAMax, 30KpeMa MacoBOIO
TYpU3My Ta Pi3HOMAHITHHX HIlICBUX TYPHCTHYHHX
cermenTiB. IIpUHIHIN CTANOCTI CTOCYIOTHCS EKOMO-
TYHUX, €KOHOMIYHHMX 1 COLIOKYJBTYPHHUX AacIeKTiB
PO3BHUTKY TypH3My 3 THM, mobu 3a0e3MmeuuT Horo
CTaJIiCTh y ,Z[OBFOTeleHOBII/I TEPCIICKTUBI.

Cranuii eKoNOTIYHUN TypHU3M, SIK 1 CTAIUH TypH3M
3arajioM, TIOBHHEH: ONTHMAJILHO BHKOPHCTOBYBATH
NPUPOIHI PECYpCH SIK TOJOBHUM €IEMEHT PO3BUTKY
Typu3My, MiATPUMYIOYM Ba)KJIMBI €KOJIOTIUHI Ipole-
CH i JIONOMArafo4u 30epertd NPHPOIHY CIaLIHHY,
010po3MaiTTsI Ta LUTICHICTH NPUPOAHUX EKOCHUCTEM;
MOBaYKaTH COLiaJLHO- KyIIBTypHY CaMO6yTHICTI) Mic-
LEBMX TPOMaj, 30epiraTy iXHiil ycTpiil i XuBY Kyib-
TYypHYy CHAJIIUHY, TPaluliiiHi IIHHOCTI, a TaKOX
CHPUSTHA MIKKYJIBTYPHOMY B3a€EMOPO3YMIHHIO Ta Tep-
MMAMOCTI; 3a0e3MEeYUTH KUTTE3AATHY B JIOBTOTEPMi-
HOBIll MEPCIEKTHBI €KOHOMIUHY MisIIBHICTH, 30KpeMa,
coLlaJIbHO-€eKOHOMIYHI BUTOIM ISl BCIX 3aliKaBIEHUX
cropin. Ili Bruroan MaioTh OyTH CIPABEIHBO PO3IIO-
IineHi, 30KkpeMa, WAEThCs PO CTa0UIbHI MOKIMBOCTI
MpaleBIalITYBaHHS Ta OTPUMAHHS TOXOY MiCLIEBUMH
MEITKAHIISIMHA, OTPUMAHHS 1 HAJaHHS COIIaTbHUX TI0-
CIIYT JUIsl IPUAMAIOYMX IPOMaJ, CIPUSHHS 3HIKCHHIO
piBH: GiHOCTI.

Cranmii po3BUTOK Typu3My morpedye iHpopma-
IiHOT ydYacTi BCIX BIATOBITHHMX 3aIliKaBICHHUX CTO-
piH, a IIe — CHJIBHOTO MONITUYHOTO KePiBHUIITBA JJIS
3a0e3MEUCHHS IHPOKOT y4acTi i JOCATHCHHS KOHCCH-
cycy. Pyx y HampsiMi CTajoro TypUsMy — Ie Herle-
PEpBHHUIi MPOLEC, SIKMil BUMArae MOCTIfHOro MOHITO-
PHUHTY BIUTMBIB 1 BYKMBaHHS 3a MOTPEOM BiJIMOBITHHX
npodilakTHYHUX 1/4M KOpHUryBajbHUX 3axoniB. Cra-
JWH TypU3M Mae€ MiITPUMYBaTH BUCOKHI PiBEHb 3a]10-
BOJIEHOCTI TYpPHCTIB 1 3a0e3medyBaru HaOyTTS TOCBITY,
MiJBUIIYIOYM PiBEHh O3HAHOMIIGHOCTI 3 TmpoOieMu
CTaJIOCTI Ta MPOCYBAIOYX CEPEe/l HUX METOIHM CTaJIOT0o
typusmy (Halimovska, 2016).

BuainsaoTs 4oTHpH BUAM €KOJOTIYHOTO TYPHU3MY
(Babkin, 2008):

1. HaykoBuii TypusM. 3a3BH4ail, TypHCTCHKH-
MH 00'€KTaMH B TAKHX Typax BHCTYTIAIOTh ocobnu-
BO OXOPOHIOBAHI IPUPOIHI TEPUTOPIi, 3aIOBIXHUKH,
3aKa3HUKH, HalloHaNbHI mapku. [1i yac HayKOBUX
EKOJIOTIYHUX TYpiB TYpUCTH OEpyTh y4acTh Y Pi3HUX
JOCJIIIHALIBKUX CKCIEAUIIISIX, BEIyTh IMOJIbOBI CIO-
CTEpEeIKCHHSI.

2. Typu 3 icropii TpHUpOIH. Le CYKYIHICTh Ha-
BYQJIHHX, HAYKOBO KYIBTYPHHX 1 TYPHCTCBKHX EKC-
Kypciil crernianbHO OONAIITOBAHHUMHU EKOJIOTIYHUMHU
MapuIpyTaMu. 31e01IbIIOro TaKi TypH OpraHi3yroTh Ha
TEPUTOPISAX 3aMOBiJHHUKIB, HALlIOHATHHUX MAPKiB, Ty-
PHUCTCHKUX TEPUTOPISX 1 aKBATOPISIX.

3. Ipuromaunpkuii TypusMm. BiH Moke oxormiro-
BaTW TaKi Typu: BIAMOYHMHOK y BiJJIQJIGHUX perioHax
(Discovery amp; adventure holidays); KOpOTKOCTpO-

KOBI TypH Ha Bejocumnenax (Short destinations); mimo-
XiIHI MapupyTu no nepeciunii micuesocti (Walking
amp; trekking); Iogopoxi, MOB’s3aHi 31 3HaUHUMU (Di-
3WYHUMH HaBaHTaxXeHHsSMU (Multi activity holidays);
MOJIOPOXKI aBTOMOOUISIMH, CIICLiajbHO IepeodaaHa-
HUMM ]ISl IPOXKUBAHHS (Overland tours).

OcraHHiif 3 HUX 00’ €THy€E BCl Ho;:[opom OB’ sI3aHi
3 aKTHBHUMH CIIOCOOaMU TIEpeCyBaHHS 1 BiMOYHHKY
Ha pupoi. Jlo 3aranbHOro BULY €KOIOTTYHOTO TypH3-
My BIJHOCSITH aNbITiHI3M 1 CKeJeNa3iHHsA, JIA3iHHS I10
JBOIY Ta CIENEOTYPH3M, TIPChKUH 1 MIIIOXiAHUN Ty-
PH3M, BOIHHM, JVKHUM, TPCHKOIMKHUEN TypU3M, KiH-
HUU TYpHU3M, JAHBIHT, TapariaHepU3M.

4. Tlomopox 10 MPUPOIHUX 3aNOBIIHUKIB 1 pe3ep-
BariB. Hax3BuuaiiHa npuBaONMBICTH YHIKaJbHHX Ta
€K30TUYHUX MPUPOTHUX 00’ €KTIB 1 SIBHIIl HA TEPUTOPIT
3aITOBIIHUKIB 320X0UY€ TYPHCTIB BiJ[BiaTH iX.

Exonoriunuii Typusm moTpiOHO poO3MIsAaTH SIK
COLII0-€KOJIOTO-€KOHOMIYHE SIBHUILE, KOKEH CKIIAIHUK
SIKOTO 3YMOBJIIOE J[Ba 1HINNX 1 HABIAKH.

Ponv mypusmy 6 coyianvHo-eKOHOMIUHOMY PO3-
sumky Kpainu. YKpaiHa Ma€e pi3HOMAaHITHHHA 1 TIOTYX-
HUU TYpPUCTUYHUN TOTEHINAN K 3a reorpadiyHuMH,
TaK 1 KyIbTypHHUMHU O3Hakamu. /o mpuBabnmBuX TY-
PUCTHYHHX MICIIb B YKpaiHi Halexarb, 30kpemMa, [1pu-
KapmarTs 1 3akapnartsi, Ha TEPUTOPIi SIKUX 3HAXOASTh-
csi YKpaiHChKi KapnaTH BHecok TypusMy, sk OXHOTO
13 TOJIOBHUX KJIAaCTEPiB €KOHOMIKH YKpaiHH, B 3arasibHe
3pOCTaHHS CyMapHHUX JIOXO/IIB 1 TOTIOBHEHHS OIOKETY
VYKpaiHu eKcrepTH OLIHIOIOTH K TaKUil, IO B JJOBIO-
TEPMIHOBOMY TIEPiOJIi JIUIIIE 301TEITYBATHMETHCS.

Cepen 0ap’epiB, sIKi CTPUMYIOTh PO3BUTOK TypH3-
My B YKpa'l'Hi - Bil[CyTHiCTI) PO3BHHEHOT iH(bpaCprK-
TypH, SKICHOTO CEpBICY, HaJEeKHOI OCBITH W KYJIBTYpH
y miii cepi, a Takok Opak iHpopmarii. HanexHa Ty-
pHUCTUYHA iHPPACTPYKTYypa CIPUSE HE JIHUIIE PO3BUTKY
TyPUCTHYHOTO CEKTOpY, ajie i TOKBAaBIEHHIO IiITOBOL
akTUBHOCTI B perionHi. TypuctuyHa iHppacTpyKTy-
pa OXOIUTIOE BEIIMKY KiNbKicTh 1 BuAiB 00’ekTiB. Lle,
30KpeMa, 3aKJIau pO3MIIIICHHS Ta XapIyBaHHS, 00’ €KTH
TpaHCIOPTHOI cUCTeMH, 3aco0u komyHikarii (Dolgo-
pola & Korobeynykova, 2013). 3anpoBajkeHHs Bij-
MTOBITHUX 3aXOiB 3 METOIO IOJIIMIIEHHS TYPUCTHIHOI
IH(PACTPYKTYpH, @ TAKOK 3aBIAKH HAGKHOMY iH(pOp-
MYBHHIO TPO MpUBA0IMBICTE TOrO YH IHIIOTO perio-
HY JJIs1 I{iJIel eKOJIOTIYHOTO TypHU3My MOXYTh, Ha Halll
MOTIISI], CYTTEBO BIUTMHYTH Ha 30UTBIICHHS YUCEINb-
HOCTI €KOTYpHCTIB.

LimecrpssMoBaHUN PO3BUTOK TYPHUCTHIHOTO KJIac-
Tepa eKOHOMIKH MOTEHI[ITHO MO)Ke TIPUHOCHUTH KpaiHi
1o 5% Bix BBII. Pesynbratu eKCriepTHUX JIOCIIIKECHb
IUIST TYPUCTHYHOTO KjacTepa BiII3epKaMIN CHIIbHI
YHHHUKHA PO3BUTKY: PIZHOMAHITTS KYJIETYp Ta iCTOPUY-
HUX TaM’sITOK, reorpadidHe MoJoKeHHs (NOrpaHHy-
Ha KpaiHa Mk Cxomom i 3aX0moM), TOCTUHHICTE 1 A0-
OpO3UYIMBICTh MICIIEBOTO HACEJICHHS, BUINyKaHa Ta
pizHoMaHiTHa KyxHs. Cepesl cllaOKUX YMHHUKIB Bij-
3HAYCHO HHU3BKUH PIBEHBb NMEP’KABHOI MATPUMKH TY-
pusmMy Ta Oe3leKH, HEINOCTaTHI piBeHb PO3BUTKY
1HPPACTPYKTYpH Ta HE3aJ0BIIBHUI CTaH JOBKIJUIS, BU-
COKHH piBEHBb KOPYMIIii. 3arpo3aMu sl pO3BUTKY TY-
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pU3MY € HU3BKHU piBeHb OCBITH Y cq)epi TYPUCTHYHIX
TMOCITYT, BUCOKHA PIBEHb 3MOYMHHOCTI i KOPYTILIii, HH3b-
Ka SIKICTb i HeCTaOUIbHICTE JEPIKABHOIO YNPABIIHH,
HU3BKHHA PiBEeHbh MEIUYHOTO OOCITyTOByBaHHS. Pa3zoM i3
THM, PO3MAITTS KYJIBTYp Ta iICTOPUYHUX [aM’SITOK, BAa-
Je reorpadiuHe pO3TANIyBaHHs, PO3BUTOK MEHEIXK-
MEHTY TypH3My Ta TIOCHJICHHS JIepKaBHOT MiITPHMKH,
€ TUMH YMHHUKAMH, SIKI YMOJKJIUBIIIOIOTH PO3BUTOK TY-
pusmy B Ykpaini (Foresight Ukraine, 2015).

bepyun mo yBarm mepelniueHi CHIBHI CTOPOHH Ta
MOTEHIIHI MOXXIIUBOCTI PO3BUTKY TYPHUCTHYHOTO
KJIacTepa €KOHOMIKHU, 3a3HAa4MMO, 10 BOHH € HaJlil-
HUM MATPYHTSM JUTSA PO3BUTKY €KOJIOTIYHOTO TYPHU3MY
B YKpaiHi, 30KpemMa, Ha TepuTopii Ykpaincbkux Kapmar
(Carpathians..., 2003).

Cman i npo6zzemu PO3BUMKY eKOL0IHHO20 MYPU3-
My 6 Vkpaini. Ykpaina BII3HAYA€ThCA 3HATHUM PO3-
MAITTSAM NPUPOTHO-KIIIMATUYHHUX YMOB 1 TaHAIa(TIB,
BOJIOJIIE, SIK OYJIO 3rajlaHo, HEeBHUEPITHOIO KYJIBETYpHO-
ICTOPUYHOKO CHAJIIUHOI, IO € 3allOpyKOr ii TOo-
BHOIIIHHOTO 1HTETPYBaHHS Y CBITOBUH TYpPHUCTUYHHI
Tporiec.

VYkpaina Oarara pi3HOMaHITHUMU MPUPOTHUMH TY-
PUCTUYHUMH pECypcaMi, IO € BaKIMBOIO IEpeidy-
MOBOIO PO3BUTKY EKOJIOTiqHOro Typusmy. Jlo Hux
HaJIe)KaTh KIIMaTH4Hi, O10J10Ti4Hi, F1APOJIOTivHI, JaH-
madTHI pecypcH, JuKepela MiHepalbHHX BOJ, JIIKY-
BaJbHI T'psi3l TOmMIO. 3arajbHa IUIONIA 3€MeNb, NpPH-
JaTHUX JUIsL peKkpeauii Ta TypUCTUYHOTO BUKOPUCTAH-
Hs1, 3aiiMae 9,4 MiH T2 abo 15,6% Teputopii Ykpainu.
3 Hux 7,1 MIIH Ta MpUNaaloTh HAa PIBHUHHI peKpeartini-
Hi TepuTopii, 2,3 MiH ra — Ha ripebki (1,9 MmiH ra — Ha
Kapmnaru 1 0,4 mun ra — Ha Kpum). YMoBHO nipuaatHi
JUTS. TYPUCTUYHOTO BUKOPHUCTAHHS 7,8 MIIH Ta TEPUTO-
pii Ykpainu (Sak et al., 2014).

B VkpaiHi exonoriunuii Typusm nepedyBae Ha TO-
4aTKOBiil cTafil po3BUTKY. EKOTypHUCTHYHI MaHAPIBKA
BiIOyBarOThCA TEPEBAXXHO CaMOCTIHHO, KOMepIliiiHa
JISUTBHICTD Y LIbOMY HallpsMi mie He po3BuHeHa. [Ipu-
YUHH, SIKi TAJIBMYIOTh PO3BUTOK EKOTYPH3MY B YKpaiHi,
TPaAUIIAHO OB’ SA3YIOTh 13 TOJITHYHOI ¥ €KOHOMIdY-
HOIO HeneBHICTHO. [T100anpHMiA criajiax naHaeMii Kopo-
HaBIpPyCY JOIMOBHIOE MEPeNiK TaKUX MPUYHH, YCyHEH-
HS SIKMX MOJKE 3aTsrTHCA Ha TpuBaiuid yac. Lle o3Ha-
4a€ yIyIeHy eKOHOMIYHY BUIOJY, a TAKOXK IOJalIbIie
MOTIPIICHHS] CTaHy JOBKIJUIS, SIKE MOXKHA CTPHUMATH,
30KpeMa, CIPHUSIOUH PO3BUTKY €KOJIOTTIHOTO TYPU3MY.

VYenimHui po3BUTOK €KOTYpH3MY B YKpaiHi raib-
My€ HI3Ka YUHHUKIB:

— BIICYTHICTH COIIQJIbHO-TIOJITHIHUX Ta EKOHOMIY-
HUX YMOB, CIIPHATJIMBUX JUIs IHBECTYBaHHS y PO3BH-
TOK exotypusMy. [lonermye taky cutyariro [locrano-
Ba KMV «lpo 3arBepmxeHHs Mepesniky IIaTHUX T0-
CIIYT, SIKI MOXYTb HaJaBaTHCS OIOMKETHUMH YCTaHO-
BaMH TMPHUPOAHO-3anoBigHoro Qouay» (Resolution,
2000);

— HECHPOMOXKHICTh HAI[lOHAJILHUX MPUPOAHUX Map-
KiB YKpaiHu 3a0e3MeunTH HalaHHS TUIaTHUX TOCIYT, iX
BIJIITOBITHY SIKICTB;

- BijCyTHiCTH JOKJIaAHOI iH(OpMarii (30Kpema,
crienianbHOl) MPO peKpealiiHi TepuTopii HalioHab-

HUX TPUPOIHUX TAPKiB, X pekiama (Hamp., y BUTIIAII
OykuieriB) Ta momyssipusais B 3MI. Yemix CKOTYPU3MY
3HAYHOIO MIpOIO 3aJISKUTh BiJl MOXKIIMBOCTI Bi/IBiTyBa-
YiB MapKiB OTPUMATH JIOCTOBIpHY 1H(OpPMAIIifO TIe J10
MIOYaTKY EKOTYpY;

- BIJICYTHICTh TYPHUCTHYHOIO IIPOJYKTY, KU Bifmo-
BillaB OM KpAIMM 3paskaM MiKHAPOIHOTO TYpHCTHY-
HOTO PUHKY (HEOCKOHAII CIieliali30BaHi MapIIpyTH i
OpOrpaMu JUIA Pi3HUX KaTeTopill eKOTypHUCTiB);

— BIJCYTHICTb y IITaTHUX MPAIliBHUKIB BiITOBITHUX
CTPYKTYPHHX MiAPO3ILTIB aJMiHICTpalii HamioHalb-
HUX MPUPOAHUX MAPKiB TOCTaTHHOTO JOCBiAYy 1 3HAHb
IO/I0 OpTaHi3aiii eKOJOTIYHOTO TypHU3MYy, 30KpeMa, B
raay3i MapKeTUHTY, LIHOYTBOPEHHS, Mi3HaBaJIbHUX
porpam s PI3HUX KaTeropii BiI[BiI[yBa‘-IiB'

~ BIJICYTHICTb €/IUHIX CTAaHAAPTIB GOPMYBaHHS LiH
Ha ToCIIyTH, HeplL[KO LiHYU 32 HaJaHi MOCIYTH He Bif-
MOBIJAlOTh IXHIH SAKOCTI;

— Cremianxi3oBaHi CTPYKTYypHI MiIPO3AiNNA HaIio-
HAJIbHUX NPUPOJHUX MapKiB HE 3a0€3MEUyI0Th HAIEK-
HOTO PIBHS YIPaBIiHHS peKpealiifHO-TypHCTHYHOIO
TUSITEHICTIO, IO 3MIHCHIOETHCS CIUTEHUMH T ITPHEM-
CTBaMH 13 3aJIyYCHHSAM KOMEPLIHHMX CTPYKTYp — Ty-
PUCTUYIHUX (blpM (TypareHTH TyponepaTopH)

— HEJOOIIHIOBAHHS POJIi MICIIEBUX T'POMAJ y pO3-
BUTKY €KOTYypHU3MY.

[epeniueni npobiemMu npUTaMaHHi, FOJIOBHO, BHY-
TPIIIHBOMY TYpH3MY, B TOH HYac K BHI3HHH Typu3M
NpOJOBXKY€E po3BUBaTHcs. [lopymieHHst GanaHcy Mix
OUMH BHIAMH TYpU3MYy MPH3BOAUTH A0 TOTO, IO 3
VYkpaiHu BHBO3SITh BAIIOTY, SIKy MO)KHA IHBECTYBAaTH y
3MIIIHEHHSI MaTepialbHO-TEXHIYHOI 0a3H BHYTPIIIHBO-
IO EKOTYPH3MY.

3me0iTbIIoro 1Ie eKOHOMIYHI W opraHi3amiifHi MpH-
yHU. Cepes eKOHOMIYHMX: BapTO 3rajard Hpo Bif-
CYTHICTh CTapTOBOTO KamiTany st (iHaHCYBaHHS PO-
OIT 31 CTBOpPEHHS HAYKOBO-TIPUPOJIO3HABUUX IEHTPIB,
(hopMyBaHHS LIJTBOBUX MPOrpaM €KOJOTIYHOIO TYpH3-
My; Opak iHBECTHLIN Yy TYpUCTHYHY 1H)PacTpyKTypy;
HEJIOJIKH MEHEJDKMEHTY Ta MapKETHHTY E€KOTYPU3MY;
BiJICYTHICTb IIJIECTTPSIMOBAHMX HAYKOBUX JIOCIIJIKEHb,
a TaKOXK HEJOCKOHaJla CHCTEMa IIiJITOTOBKU KaJIpiB
(Kadnichanska, 2008).

Cepen oprasizauiiHUX OpUYUH — OOMEKEHICTD TY-
PUCTHYHUX MapUIPYTiB Y MICISIX €KOJIOTTYHOTO TYpHU3-
My Ta iXHE HEIOCTaTHE 06HaIHTyBaHH$I‘ BIJICYTHICTb
Crieriami3oBaHuX TypOpraHizaiii y cepi ekotypusmy;
OrOpOKpaTH4Hi 3a00pPOHH 1 OOMEKEeHHS Ha BmBmyBaH-
HSl EKOTYPUCTAMHU NMPUBAOIMBUX MiCIlb; CKPOMHUH Ha-
0ip pexpeamiiHuX MOCIYT ISl TYPUCTIB; BIJIICYTHICTh
HAJICKHOI PEKIAMH CKOTYPU3MY; 0OMEKEeHICTh KBai-
(hikoBaHNX KaIpiB y raiysi eKOTYPH3MY; BiJICyTHICTb
BiNOBiTHOT 3aKoHOAaB4YOi 0a3u exorypusmy (Dob-
ryanska, 2013).

Jlo OCHOBHUX 3aBJiaHb ITPOTPAMHU PO3BHUTKY EKOTY-
pu3My B YKpaiHi HaJIeXKaTb:

- 3aKOHOJ[aBYE O(OPMIICHHS 3/IIHCHIOBAHOI B MEXKaX
TEPUTOPIi eKOTYPUCTHUIHO] JTISITHHOCTI;

- 3aIpOBaUKEHHsS] EKOHOMIYHOTO MEXaHI3My HaJlaH-
HSl IJIATHUX TYPUCTUYHUX ITOCIYT, CTBOPEHHS Ha 3aca-
Jax camoszabesneueHHs, caMo(iHaHCYBaHHs Ta camo-
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OKYITHOCTi TOCTIPO3PaXyHKOBUX PEKpeaniiHuX CTPyK-
TypHUX TiAPO3ALTIB;

- 3a0e3MevyeHHs] HaliOHAJbHUX MPHUPOAHUX Map-
KiB peKpeamiifHO-TYPUCTHIHOIO 1H(PACTPYKTYypOIO 3a
MDKHApOJHUMH CTaHAapTamMu (YMOBU MPOXKUBaHHS 1
XapuyBaHHS TYPHCTiB, TPaHCIIOPTHI 3acO0M, CHOCTe-
PEXHI BeXi TOIIO);

- po3poOneHHs W 06J1amTyBaHH51 HayKOBO-ITi3Ha-
BAITbHUX TyPHCTCHKHIX MapIIPyTiB Ta €KOJIOr0-OCBITHIX
CKCKYPCIHHMX CTEXOK BIIIOBIAHO 10 TMapamerpis
BHYTPIIIHBOTO 1 30BHIIIHBOTO MEH3a)KHOTO PO3MAITTS
npuponHuX Janama@TiB (Mani apXiTekTypHi (opmu,
iH(hOpMaIiifHO-0XOPOHHI 3HAKH, 1HQOPMAIIHHI UTH
TOIIIO).

EdexTnBHE BUKOpUCTAHHS E€KOTYPHUCTUYHOTO IIO-
TEHITIaJTy 3alOBiTHUKIB 1 HAI[IOHAJIGHUX IMMapKiB — 3a-
TMopyKa TXHBOTO MOJANBLIONO YCIIIHOTO PO3BUTKY.
HamionansHi npupoaHi napky MOKIMKaHi BigirpaBaTu
TPOBiJHY POJIb Y PO3BHTKY CTAIOro Typusmy. CramicTs
Yy Typu3Mmi nepeabadae MOUTHBHHM 3aranbHUii OanaHc
€KOJIOTIYHOTO, COLaIbHO-KYJIBTYPHOTO Ta €KOHOMiY-
HOTO BIUIMBIB TYpU3MY, & TaKOX ITO3UTHBHUH B3a€M-
HUU BIUMB BijBimyBa4iB ofauH Ha omHoro (Teodoro-
vych, 2013).

Tinpku 3 YCBIIOMJICHHSM TOTO, IO €KOTYPU3M €
BOXJIMBUM CKJIAAHUKOM CTAJIOTO PO3BUTKY MPHPOAO-
OXOPOHHHMX TEPUTOPil, MOXKHA TOJI0JATH MEPEIIKOAN
Ha MUISIXY PO3BUTKY EKOJIOTIYHOTO TypU3MY.

Ilpobremu ma nepcnexmugu po3eUmMKy eKono2iu-
noeo mypusmy 6 HIIII «Ckoniscoxi beckuouy. Bee-
OiuHe crpusiHHS cTanomy TypusMmy B Kapmarax, mpo
mo Haerbes B Kapmarcekiii xouBentii (Framework
convention, 2003), mpuHece KOPUCTH MiCIIEBOMY Hace-
JICHHIO Ha OCHOBI HasBHOCTI yHIKaJIbHUX MPUPOIHUX
00’exTiB, manmmadTiB i KyIpTypHOI crammman Kap-
Mar, a TaKoXX PO3LIHUPHUTH CIiBPOOITHUITBO B LOMY
HaTpsMI.

Cepen TpUPONOOXOPOHHUX TEPUTOPIH YKpaiH-
cpkux Kaprar Barome Mmicie mocijgae HaiioHaJIbHUHN
npupoaanii napk (HIIIT) «CroniBebki beckunny, skuit
€ TPUPOJOOXOPOHHOIO PEKpeauiiHO0, KYyJIbTYPHO-
OCBITHBOIO, HAayKOBO-JIOCJIJHOIO YCTaHOBOIO  3a-
rabHOJICPYKABHOTO 3HAYCHHSI 1 BXOJIUTH JIO CKIAy
MPUPOHO-3an0BiTHOTO (hoHIy YKpainu (Environmen-
tal tourism, 2015).

Jia 3aGe3neueHHs opraHizaiii pekpeamiiHoi i Ty-
PUCTHYHOI AISUTBHOCTI Ha TEPUTOPIi MapKy (yHKIIiO-
Hy€ JUIBHUI pekpeartii Ta Onaroyctporo. OCHOBHH-
MH HaIpsiMaMH IisUTHOCTI TUTBHHMIT PEKpeartii € CTBO-
PEHHST yYMOB JUIl OPraHi30BaHOTO Ta €(EeKTUBHOIO
TYypHU3MYy, BIJIIOUYMHKY Ta IHIIMX BUMAIB peKpeariiHol
TiSUTBHOCTI B MIPUPOJHUX YMOBAX 3 JTOTPUMAHHAM pe-
MMy OXOPOHH 3aIl0BiIHUX NPUPOAHUX KOMILJIEKCIB Ta
00’€eKkTiB, (hOpMYBaHHSI €KOJOTIYHOT KYJIBTYpH, OLIa[-
HOTO CTaBJICHHS JI0 HAIIOHAJILHOTO MPHUPOIHOTO HAJ-
OaHHS Ta iH.

[Tapk npornoHye pi3HOMaHITHI MapIIpyTH ISl IPHU-
XHMJIBHUKIB BizIHOqI/IHKy Ha MTPUPO/I. Homynspaumu ce-
pell TYPHCTIB € MPOTY/ISHKH CKONOrO-Mi3HaBaIbHIMH
CTeXKaMH{ 1 MapuipyTamH, cepel skux «Bogocnan Ha
p. Kam’suka», «Komomka», «IlaBmiB motik», «Maii-

nan», «Tycramb». IlpoknageHo Ta NPOMAPKOBAHO
€KOJIOTO-TIi3HaBajbHI CTEKKHM Ta MapLIPyTH (3araiom
ix 11), naiimonynsipHinn 3 HuX — «Byunnay, «Kpokycy,
«Ha ropy Jlomara», «Ha Bomocnany, «/lomuHoro piuku
Kam’sukuy, «m. Crone — r. [lapamka — c. Maiinan». ¥V
napKy MpOMapKoBaHi KIHHUIM MaplipyT, TO JBa BEJO-
Ta aBTOMOOITBHI MapIIpyTH, oOmamToBaHi JBa TypHc-
TUYHI TPUTYIKH, SKI MOXYTb NPUHHATH OZHOYACHO
omu3bko 160 oci6 (Recreation potential, 2016).

OmauM 13 HaWNOMYJSAPHINIMX €  €KOJIOTo-
mizHaBanpHUNA MapmpyT «M. Ckome — 1. Ilapammkay.
MapuipyT mikaBuid THM, L0 Ja€ 3MOTY crocTepira-
TH TIPUPOJIHI 3MIHHU, 3yMOBJICHI BUCOTHOIO 30HAaJIbHIC-
TIO (MapuIpyT IMOYMHAETHCSA HA BUCOTI 440 M H.p.M., a
HaliBuIla Touka Mapupyty — I. [lapamka csrae 1268 m
H.p.M.).

Bnaue mypucmuunoi OisnvHocmi Ha nicosi exo-
cucmemu. BUKOpUCTaHHS JIicy JUIS I[JIeH BiJIOYHH-
Ky YCKIIQ[IHIOE ITPOLIEC MPUPOIHOTO MOHOBICHHS. BHa-
CITIJIOK BUTOITYBAHHS 3HUILYIOTHCS CXOIH IEPEBHUX i
KYIIOBUX BUIB. YIIiIJIbHEHHS IPYHTY, 3HI)KCHHS aepa-
i TPU3BOIUTH IO 3HAYHOTO BiMIATy Ta IOITKOIKEH-
Hs migpocty. Ha BuUTONTAaHMX Micusx BiH BiJICYTHIH
a0o TpelncTaBIeHUH MOOAMHOKO. BaxnuBUM Hacif-
KOM JTUTpecii € 3MEeHIIIeHHs 3araibHUX 3amaciB pitoma-
cH. B310BXK CTEKOK CIIOCTEPIraeThCsl «CTapiHH» JiCy
BHACJIIJIOK CUCTEMAaTHYHOTO 3HMIIEHHSI migpocty. Ye-
pe3 3HUIIEHHS MiIPOCTy MPUMTHUHSAETHCA CaMOBITHOB-
JICHHS IEPEBOCTAHY.

[lepmum  CKJIaIHUKOM JIICOBUX OiOTeOIeHO3IB,
KM HafCHIIBHIIIE 3a3HA€ PEKpeariiiHoro BIUIMBY i
B SIKOMY CIOCTEPIraroThCs HAHOUIBIN 3MiHH, € JKUBE
HaJrPyHTOBE BKPUTTS. T10psiA i3 3SMEHIICHHSAM POCK-
THBHOTO BKPHTTS THIIOBHX JIICOBUX TPaB (PO3MIlllCHHS
Mo3ai4He), y TpaB’sHe BKPUTTS y MPOCBITAX Ta B3IOBXK
CTE)KOK MPOHUKAIOTH JIYYHI Ta JIy4HO-JIICOBI BHIIH.
361HLHIy€TI)C$I y4acTh pyIepalbHUX BHUJIB 1 «IicO-
BuX Oyp’sHiB». IIpoaHanizyBaBiM BUAOBUH CKIax Ta
UEHOTHYHY CTPYKTYPY POCIMHHOTO BKPHUTTSl B3JOBXK
€KOJIOTO-TI13HABaJIbHOTO MapIIPYTY, MU BUJILIHITH JIPY-
ry i Tperio crafii pekpeauiliHoi nurpecii. Crioctepi-
raJid TaKOXK MOPYLICHUM Ta CWIBHO IOPYIIEHUN CTaH
POCITMHHHUX yTPYIMOBaHb. Y POCIMHHOMY BKpPHUTTI Oy-
KOBHUX JIICIB B3/IOBXK €KOJIOTO-II3HABAJIBLHOTO MapILIpy-
Ty BHSIBJICHO BCi O3HaKH aHTPONOTreHHOI TpaHchopmMa-
mii (Lukashchuk & Fedorchuk, 2015).

3 omisgy Ha HaBeIEHE BHINE, MOXKHA 3pOOUTH
BUCHOBOK, IO HEHOPMOBAaHUH TypuU3M HEraTHBHO
BITMBAa€ Ha 0i0po3MaiTTs, 30KpeMa, Ha CTaH JIICOBHUX
EKOCHCTEM.

Xapakmepucmuka — mypucmuyHo2o  NOMeHYIany
HIIII «Ckoniecoxi Peckuouy. He3Baxaioun Ha IOITY-
nspricts HIIIT «CromiBerki beckuam» sik 00’ ekra pe-
Kpearlii, iCHye HM3Ka MPoOJeM, SIKi ralbMyIOTh PO3BH-
TOK €KOTYPHU3MY Ha Il TEPUTOPIi.

J1s po3po0OaeHHS MPOMO3HULIIH 00 PO3BUTKY €KO-
JIOTIYHOMY TYpU3My MM BU3HA4YMJIM NlepeBard Ta He-
nmoriku Typuctuanoro norenmiamy HIIIT «CkomiBebki
beckunm» meromom SWOT-anamnizy. Takuit minxin nas
3MOTY BUSIBUTH CHWIIBHI 1 c1a0Ki CTOPOHU TYpUCTHY-
HOI JISUTBHOCTI MapKy W OXapaKTepu3yBaTH MOXKIIH-
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BOCTI Ta 3arpo3H Ha IUISIXY HOTO MOJAIIBIIOTO PO3BH-
TKy. SWOT-anani3 noreHmiany po3BUTKY €KOTYPHU3MY
B HIIIT «CxomiBebki beckuan» HaBeneHo B Tadi. 1.
EKOTypUCTHYHI TEpCIEKTHBH IapKy OXOTILTIOIOTh
TUTAHOMIpHE BUKOPHUCTAHHS HAassBHUX PECYPCIiB, 10 BU-
pakaeThCsl B MPOCKTYBAaHHI i PO3pPOOJICHHI €KOJIOTIU-

HUX Ta EKOJIOTO-KYIBTYPHHX TYPUCTHYHHX MapIIpy-
TiB, a TaKOX IJIaHYBaHHI, YIIPaBIiHHI 1 MOHITOPHH-
Iy eKOTypHUCTH4HOI JisuibHOCTI. Lle 3ymoBiroe BHUCO-
Ky TIEpCIIEKTUBHICTh OpraHizallii HayKOBOTO TYpH3MY 1
JITHIX MOJBOBUX MPAKTHUK SIK AJs BITYM3HSHUX, TaK 1
3apyOi’KHHX CTYICHTIB.

Tabnuys 1

SWOT-anaJi3 noreHuianay po3BHTKY ekojorianoro typusmy Ha Teputopii HIIII «CkouiBebki beckuan»

CuubHi cToponu (S)

Caa6ki croponu (W)

* ypcrTe Ta Oe3MeYHEe JOBKIJUIS;

* TrapHi KpaeBUAH, OaraTe 6i0pO3MAITTS;

*  PO3MAITTA JTaHIMAQTY: Tip, PidOK, BOAOCIAIIB,
MiHEpaJbHHUX JKEPET;

* 0araTcTBO iICTOPHKO-KYJABTYpPHOI CIaIIINHH, 30KpEMa,
JICPIKaBHOTO ICTOPHKO-KYJIBTYPHOTO 3aITOBITHIKA
«Tycranby;

* (opMyBaHHs MEpexKi IOMOTrOCIO/IapCTB,
30pIEHTOBAHMX Ha EKOTYPHU3M;

* JOCTYIIHA LliHA 32 IIPOKUBAHHS Ta SIKICHE 1
pi3HOMaHITHE XapuyBaHHS;

* BeJIMKA KiJBbKICTh IHANBIAYaIbHAX OIIEPaTopiB,
SIKI TPAJUIIHO TIPUIMAIOTh TYPHUCTIB,;

* 30epexeHi HapOIHI TPaJIHIIii;

* TOCTHHHICTH MICIIEBOTO HaCEICHHS.

HU3BKHI PiBEHB IPOMOIIii PETiOHY;

MPAKTUYIHO BiICYTHS IHPPACTPYKTypa PO3MIIIICHHS

Ta Xap4yBaHHA TYPHCTIB;

HEe3aJJ0BUTFHUN CTaH aBTOMOOIUTFHHX JIOPIT 1 IOTaHe
CIIOTYYCHHS 3 BUCOKOTIPHIMH pailoHaMHU;

HEJIOCTATHS KUTBKICTh MapIIpyTiB, MPAKTHYHO HE
3aJIy4€HO ICTOPUKO-KYJIBTYPHY CIaJIIUHY, 30KpeMa,
JiepeB’siHI LIEPKBH;

HE3HaHHS IHO3eMHHUX MOB TOCIIOJIAPSIMH, 110 YCKIIaIHIOE
CIUJIKYBaHHS 3 TOCTSMU;

BIJICYTHICTb CHCTEMH PE3epPBYBaHHS MICIIb BiAIIOYNHKY;
HeJloCTaTHii piBeHb 3HaHb MICIIEBUX MEIIKAHIIIB 11010
OpraHizallii eKOTypu3My.

Mo:xausocTi (O)

3arpo3u (T)

* 30INBIICHHS TOXOMIB MICIIEBUX YKHUTEIIB;

° TOKpalIeHHs] EKOHOMIYHOTO PO3BUTKY PEriOHY;

* 30iNBIICHHS 3aHHATOCTI MICIIEBOTO HACEICHHS,

* CTBOPEHHS HOBHX POOOUYMX MiCIlb y cdepi
00CITyTOBYyBaHHS, 30KpeMa, MEIUIIMHU, TPAHCIIOPTHIN
Mepexi;

* MiIBUINCHHS PiBHS €KOJOTIYHOI CBIIOMOCTI TYPHUCTIB;

* 3HWKCHHS aHTPOIIOTeHHOI'0 HABAHTAXKCHHSI HA
TEPUTOPIIO;

* MiIBUIICHHS PiBHS 3a{0BOJICHOCTI Ta BITIYTTS MACTS
BiJl €IHAHHS 3 IPUPOJIOIO.

HECTIPUSTINBA CaHITAPHO-CIIIEMIOIOTYHA CUTYAIlist
y CBITI;

HasIBHICTh HEKATETOPU30BaHOT HIWIKHOI 0a3u, 110
TIOTIPIIYE SIKICTB TTOCITYT;

CYIEPHHUITBO Ta BIJICYTHICTh HAJISKHOT KOOpANHALT
MIDX OpTraHi3amisMH, sIKi 3aiMatOThCsI €KOJIOTTIHIM
TYPU3MOM;

cira0Ka CITiBITparls 3 MiCIIEBUMH OpraHaMH BIIAIH 1
Typdipmamu;

BIJICYTHICTh HaJIe)KHOT OpraHi3amiiHO-IPaBoOBOi 0a3n
B TaJTy3i EKOTYpU3MY;

(inaHcOBa KpH3a;

HecTablJIbHA MMOJIITUYHA CUTYallisl B KpaiHi.

Baxnmuse Miciie y po3BUTKY HaIllOHATLHUX TapKiB
Bigirpae ¢ginancysanus. Hemocrarnicts dinancyBaHHs
€, cepeJl 1HILOT0, OJJTHAM 13 YNHHHUKIB PU3HKY BCi€l roc-
MOJIAPCHKOT MiSUTBHOCTI TYPUCTHYHOTO ITiIITPUEMCTBA
(Grycyuk & Maksymiv, 2011). Ha cporognimHiit geHb
HeJlocTaTHE (piHAHCYBaHHS 3 OOKY JIepiKaBH € OJHIEIO 13
HPUYMH TaIbMyBaHHS PO3BUTKY €KOJIOTIYHOIO TYPU3MY
Ha Tepuropii HIIII «Ckonierki Becknam». Llg obcra-
BUHA 3yMOBIIIOE MTOTPe0y aKTUBHOTO 3ay4EHHS 1HIINX
JDKEpeJ OTPUMAaHHSI JOXOY BiJl €KOJIOITYHOTO TypHU3MY,
no3Bosienux B HIIII: 3maBaHHS B OpeHIy AUISHOK, 30-
Kpema, JIiCOBOTO (OHIY, peKpealiiHuM, CIIOPTUBHUM
Ta IHIIAM yCTaHOBaM 1 OpraHi3amisM; CTATHEHHS II0-
JaTKiB 32 KOPOTKOTEPMiHOBE KOPUCTYBAHHS AUISTHKAMHU
3 METOI0 eKOJIoTiuHOro Typu3My. Croau MO)KHA BiJHe-
CTH TAKOX CTATHEHHS IUIAaTU 33 HAaJaHHS MOCIYT 3 pe-
KpeauiiHOTrO JICOKOPUCTYBAaHHS: MILIMX MPOTYISHOK,
EKCKYpCiil 3 JIOCBITYEHUM MPOBIIHUKOM YU EKCKYPCO-

BOJIOM, SIKMI 3HA€ iCTOPIiI0 MICIIEBOCTIi, 30KpeMa Mic-
[EBOTO JIiCy; BOMHUX MPOTYJISHOK (Ha YOBHAX, Oangap-
Kax); oONaluTyBaHHA IUIDKIB Ha Oeperax JiCOBHX 03€p
Yy PIYOK; HaJAHHS OONaJHAHMX MICIb JIJIS IIKHIKIB;
PO CyBEHIpiB, OYyKIJIETIB, a TAKOXK JApiB JIICY Bij-
BilyBayaMm (BJIACHUMH CHJIAMH YH CHJIAMH MaJIAX Mij-
npuemct, OOIIiB); MpoBeNeHHS CIIOPTHBHOTO OPi€H-
TyBaHHS, TPCHYBAJIBHUAX 3aXOMiB (aJIbIIiHI3M, BEpXOBa
31a, JIMKHI TOXOJH 1 KPOCH), KyJIBTYPHI 3aX0IH, a Ta-
KOK 3MaraHb; KOPUCTYBaHHS 00JIaTHAHHSM KEMITiHT1B;
TIPOJIaK IPOB i IEPEBHOTO BYTUIIIA; HATAHHS MICITh JIJIs
MapKyBaHHS aBTOMOOITIB Ta 1HIIMX TPAHCIIOPTHHX 3a-
co0iB; MPOKAT HAMETIB, HAIUIIYHUKIB, CIIOPSKCHHS,
BYIOK, BeJocHIeniB, (hoToamapariB, Bimeokamep, pi3-
HOMaHITHUX 3Haps/b Ta IHBEHTAPIO; MPOAAXK CIOPTIH-
BEHTAPIO 1 TYPUCTHYHOTO CIIOPSIIKEHHSI.

3a HaAABHOCTI YHIKaILHUX, OCOOJIWBO OXOPOHIO-
BaHUX, TPUPOAHUX OO €KTIB UM OONATHAHUX JiNIsI-
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HOK (meHapapii, 3aka3HUKH, OOTAaHIUHI Ccaad, MapKh-
mam’sITKK  CaJI0BO-TTAPKOBOTO MHCTEITBA, OO0 HaHi
JUTS4Yl MalaHYIUKH 3 aTpaKkI[iOHaMH, CIIOPTHBHI Maii-
JAHYMKH Y1 KOMIUIEKCH) B OKPEMUX BHIAIKAX MOXKITHU-
BO BCTAHOBJIIOBATH IJIATy 32 BXiJ HAa TEPUTOPIIO IHX
JIUISTHOK 4M 00’ €KTIB.

BaxmBo 3a3HauMTH, IO TAaKy IUIATY CIPABIISIOTH
HE TITBKU TS MiATPUMaHHS HAI[lOHAJBHHX IMapKiB SK
Cy0’€KTIB TOCHIOIAPIOBAHHS, ajie i MOBHIIIOTO 3a/10BO-
JIEHHST TIOTped BiABIAYBadiB — CyO’€KTIB €KOJOTIUHO-
TO TypU3MY, BUXOJISIYHU 3 TOTO, 110 EKOJOTTYHUHN TypU3M
Mae OyTH MPUBAOIUBHM JUIs PI3HUX KaTeropid BiBi-
JTyBadiB.

Cepen uuisxiB BupilleHHs mpobnemu (iHaHCyBaH-
ust HIII, Ha wam norisf, BapTo NPUALUTATA yBary Ona-
FO}III/IHI/IM BHECKaM i IoepTBaM. MeToro aBropis 0yi1o
3 HcyBaTI/I 1 IpoaHani3yBaTH HAABHICTH i PIBCHb MOTH-
Ballii BiABiyBa4iB BUILIATH OMaro/iifHi BHECKH Ha IiJ-
TPUMaHHS 1 PO3BUTOK €KOTYpU3MY Ha TEPUTOPIT MapKy.

Jocnioocenns comosnocmi eudinamu O1a200THI
6HECKU HA NIOMPUMAHHS 8 HATEHCHOMY CIMAHI ma no-
KpaujeHHs eKkonoeiynux mapuipymie. OJHAM 13 METO-
JliB BU3HAUEHHS TOTOBHOCTI TUTATUTH 32 BUTOIH BiJl BU-
KOPHCTaHHS JOBKIJUISL € METOJl aHKETHOTO OMUTYBAaHHS
(Dixon et al., 1994; Zahvoyska et al. 2006) lonoBHIM
3aBIaHHIM rnz[ 4ac OMHUTYBaHHS 6yno 3’ACyBaTu Mipy
TOTOBHOCTI TYPHUCTIB poOMTH OJarojiliHi BHECKH Ha
MIATPUMKY B HaJEKHOMY CTaHI Ta TIOKpAIIEHHS €KO-
noriuanx MapupyTis B HIIIT «CromniBebki beckummy.

Juis nocnimkeHHs Oyiio ckiiajieHo aHkery 3 11 3a-
nutaHHsMuA. OTUATYBaHHS PECIOHACHTIB 371HCHIOBA-

JIX aHOHIMHO, TOOTO 0€3 HaJTaHHS 1X TIEPCOHATHFHUX JTa-
HUX 1 miAnuciB. BUHATOK CTaHOBHWIIM 3alyTaHHS PO
CTaTh, BIK 1 MICSIYHMI JIOXiJ; 32 IIUMH O3HaKaMu Oyiio
3MIWCHEHO TIOAUT PECIOHICHTIB 32 OKPEMHMH KaTero-
pisimu. Beporo Oyio onutano 80 pecrioHACHTIB Pi3HUX
BIKOBHX KaTeropii, cepen Hux: 21% Bikom 1o 20 po-
kiB; 60% — Big 20 go 30 pOKiB‘ 19% — Big 30 mo 45
pOKlB) pi3HOI cTari (29% KiHOK 1 71% 4omNOBIKiB), 3
pi3HUMHU CYKYIHHMH MicstaHuMH goxoaamu (18% — mo
4000 rpu; 44% — Big 4000 no 7000 rpm; 38% — OiIb-
e 7000 TpH).

Cepen 3anMTaHb, SKi, Ha HaIly JyMKY, MOTJIM MaTH
BUpIIIAIBGHUN BIUIMB Ha TOTOBHICTH XEPTBYBaTH Ha
possutok exotypusmy B HIIIT «Ckoniebki becknamy,
Oynu Taki: «Yu Bimomuit Bam Takuii Buj TypH3My SIK
exoJIoriuHui?» Ta «Hu TIPAaKTHKY€ETE Bu exonoriunuit
TypusM?». binbimocri peCHOHL[eHTlB (69%) Taxwuii BuJ
Typu3my OyB HEBiIOMUIA.

VYei pecrionnenTtn BiaBimyBamu Kapmnarcekmii pe-
rion JIeBiBmuHM (100% onmmTaHNX Nadu CTBEPAHY Bi-
noBiyib). [lepeBaxna OinbiicTsh (64%) MOXOPOKYE Te-
putopiero HIIIT «CxomiBerki beckumm» onnH-aBa pazu
Ha piK, 11% — BiABiLyIOT Mapk OisblIe TPHOX Pa3iB Ha
piK, a 4BepTh (25%) PECIIOH/ICHTIB JKOJTHOTO Pa3y He
Oy:u Ha TepUTOPIT MapKy.

Jlocipkyiodn Mipy TOTOBHOCTI TYpHCTIB Ha/laBaTH
OnaroziiliHi BHECKH Ha PO3BHUTOK €KOJIOTIYHOTO TYPH3-
My Ha TepUTOpIi NapKy, HaM1 BHOKPEMJICHO TpPH Kare-
TOPiT PECIIOH/ICHTIB 1 3°ICOBAHO CyMy KOIITIB, SIKi BOHU
rOTOBI BHOCHUTH 32 BiJIBIlyBaHHS MapKy Ha )106p0131nb-
Hilf OCHOBI (Tabm. 2).

Tabnuys 2

Kareropii pecionieHTiB, siki B3slJIM y4acTh B ONMTYBAHHI 11010 TOTOBHOCTI Ha/aBaTH Ojaroaiiini
BHECKH Ha PO3BUTOK eKojoriudoro typusmy Ha tepurtopii HIIII «CkogiBebki Beckuan»

No . . K-ctb 0ci6,  Cyma GmaromiiiHoro
Karteropist pecioHieHTIB
3.I0. qOJI. BHECKY, I'pH
I PecnionaeHTH, siKi TOTOB1 BUIIJTUTH Pa30BUi OaroAiiHUA BHECOK ITiJT 4ac 29 5-100
BiJIBIlyBaHHS IIAPKY
I PecrnioHieHTH, SIKI TOTOBI BAJIIJISATH OJIaroAiiHI BHECKH ITiJ1 YaC KOKHOI'O 18 1-10
BiJIBIlyBaHHS IAPKY
I PecrnionienTH, He TOTOBI pOOMTH TOOPOBIJIbHI BHECKU HA PO3BUTOK 33

€KOJIOTTYHOTO TYpU3MY

3 MeTOr BHW3HAYCHHS BIUIMBY 3MIHHHX Ha TOTOB-
HICTh BUJIUISITH OJarojiiliHi BHECKHU OyJI0 31IICHEHO KO-
pemsamiiauit anamiz. st 3a0esmedeHHs Bizyamizarii
3aJIe)KHOCTEH HaMU TTOOY/IOBaHO KOPEJIAIiiHI 1MoIs 3a-
JIEYKHOCTI TOTOBHOCTI BUJIUIATH OJaromiiHUNA BHECOK
BiJI MICSTYHOTO JIOXOMY, KUTBKOCTI BiJIBiIyBaHb TEPUTO-
pii mapKy Ta 4acTOTH TOTOBHOCTI POOHUTH TIOXKEPTBH.

OOepHeHU KOPEJSIIHHMI 3B’S30K CIIOCTEpiraB-
Cs B 3aJIKHOCTI TOTOBHOCTI IIJIATUTH BiJ 4acTOTH Ha-
aHHA OJaroqiiHUX BHECKIB. B 1HIMMX BUMAIKaX MaB
MicIie IpAMUH KopessuiiHui 3B’5130K. MOKHA TaKoX
MIPUITYCTHUTH, IO 3a 30UTBIICHHS CEPEeTHBOMICIIHOTO
JOXO/y Ta 4yacToTH BifBigyBaHb Tepuropii HIIIT «Cko-
niBcbki beckuan» cyma 1oOpoBiIBHUX BHECKIB 3pocC-

TaruMe. AHaJ3 YaCcTOTH TOTOBHOCTI BUIIIATHA OJ1aro-
JTIMHMHA BHECOK IOKa3aB, IO y BHUIIAJKy TOTOBHOCTI
HaJaBaTH OJAarofiifHWN BHECOK i Yac KOKHOTO Bij-
BiJTlyBaHHS MapKy HOT0 CyMa 3MEHIIYEThCS.

[ToOynoBa KopeAIiiHOT MaTPUI Jlajia 3MOTy Kijlb-
KICHO OIIIHUTH NIUIBHICTH 3B’s3KiB. Iy 1poro Oyio
Bukopucrano iHctpyment KOPEJIALIA 3 ITAKETY
AHAJI3Y nanux y cepefoBuiili TabIUYHOTO MPOLECO-
pa Excel. Beranosneno, mo X/ (crarp) Ta X7 ("9acrto-
Ta MOXEPTB) MAIOTh OOCPHEHMI 3B’SI30K, pemTa — mpsi-
MU, 3a OIUIBHICTIO CIA0KUI 3B’S30K CIOCTEPIraBcs B
X1 (ctarp); X4 (BimOMOCTI TIPO EKOTYpH3M); XI5 (3aI/IHH-
TICTh B €KOTYpHU3Mi); X6 (Bl,[[BlIlyBaHICTB napKy) l'IOMlp—
HUH — X2 (BiK); X3 (oxix) i MOMITHHI MiX TOTOBHIC-
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TIO TUTATHTH Ta X7 (4acToTa moxepTB). J{y1st oriHIOBaHHS
CHUIIH 3B’ 3Ky OYyJI0 BUKOPHCTAHO mIkairy Yemoka.

PospaxynkoBe 3HaueHHsi t-kpurepito Ct’romeHTa
MH TIOPIBHAIW 3 TaOnmmuHuM. TaOnmudaHe 3HAYCHHS
t-xputepito CT’10feHTa BU3HAYAETHCS 3 ypaxXyBaHHIM
piBHs 3HauymocTi 0,9 Ta KiNBKOCTI CTYIIEHIB CBOOOIN
(80-1-1) i1 cranoBuTs 1,665. Yci 3HaUeHHS TOTOBHOC-
Ti MJIATUTH, KPIM CTaTi Ta PEryIsIPHOCTI BiJIBiTyBaHHS
NapKy, € 3Ha4yIIMMH, OCKUIBKH iX PO3paxyHKOBE 3Ha-
YeHHS € BUIUM 3a 3HaueHHs f-kKputepito CT’romeHra.
Otxe, 3 I/IMOBlpHICT}O 0,9 moxHa CTBEPLKYBATH PO
HAsBHICTh KOPEILIHHOIO 3B’SI3KY MK TOTOBHICTIO
TUTATUTH Ta BIKOM, TOXOJIOM, TTOIH(GOPMOBAHICTIO B Ta-
Ty31 eKOTYypU3MYy, 3aiHSTICTIO B €KOTYpU3Mi Ta 4acTo-
TOIO TIOKEPTB.

Takox y BCiX TPhOX KaTeropiii pecIoHACHTIB MH Ii-
3HABAJIUCS, YM TOTOBI BOHU B3STH Y4acTh y MMOKPAICH-
Hi €KOJIOT1YHMX MapuipyTiB. [lonoBrHA OMUTaHUX TO-
TOBI OpaTy ydacTh y TOKpAIIeHHI €KOMapIIpyTiB Ha
BOJIOHTEPCHKUX 3acamax (49%), a 27% pecnonaeH-
TiB — 3a BUHaropony. Usepts onuranux (24%) He roto-
Bi OpaTw y4acTh y TIOKpaIeHHI €KOJIOTIYHUX MapIIpy-
TiB HA TEPUTOPIi MAPKY.

Oxpemo mpoaHnamizoBaHo kareropito III pecron-
JIEHTiB (HE TOTOBI BHUIIJISATH KOIITH Ha TIOKPAIICHHST
KOJIONYHHX MapIIPYTiB HA TEPUTOPIi r[apKy) 1 BCTa-
HOBJICHO, IO TPETHHA PECIOHICHTIB wie€i Kareropii
HEe TOTOBa OpaTH y4yacTh Yy MOKpAIIeHHI eKOJOTIYHUX
MapIIpyTiB Ha TEPUTOPIl HAI[IOHAIEHOTO TIPUPOIHOTO
napky (36%), tperuna (30%) rotosa OpaTH y4acTh Ha
BOJIOHTEPCHKHX 3acanax i TpernHa (34%) — Ha ymo-
Bax oruiatd. Ha Taki BillOBiAl MOXKYTh BIUTUBATH Pi3-
Hi YMHHUKH, Cepell HUX, HU3bKUI PiBEHb €KOJIOTTYHOL
CBIZIOMOCTI TPOMAJISIH, MIMPIIE — HECHOPMOBAHICTH
TPOMaITHCHKOTO cycminberBa. Ha cporomni Takox 3
BHCOKOIO HMOBIpHICTIO MOKe OyTH He3aI0BITbHUN (i-
HAaHCOBH CTaH PECIOHACHTIB a00 X 3MiHa TIpiopuTe-
TiB, KOJIA TIEpEBary HaJar0Th, HAIPUKIIA/, ITOKEPTBAM
Ha apMito.

Pesynmbprat mocmimpKeHHS 3acBiTUMIIN, IO OiTb-
IIICTh PECIIOHJIEHTIB TOTOBI JOOPOBUIEHO BHUIIIATH
MEBHI KOIITH Ha PO3BUTOK €KOTYPH3MY 1 pekpearii B
HIIIT «CxomiBerki beckuamy», a Takox OpaTH y4acThb y
PI3HUX EKOJIOTIYHUX aKIIisX sIK BOIIOHTepH. He3Baxaro-
Y1 Ha BIZIHOCHO HEBEJIMKY BUOIPKY pECIIOH/ICHTIB, BBa-
JKAEMO, 110 OTPUMaHI Pe3ylIbTaTH CTAHOBIATH JOCTO-
BipHY 0a3y JJIs aHaJi3y Ta po3pOoOJIeHHS 3aX0/IiB 010
MOKpaIeHHs (DIHAHCOBOTO CTAaHY IMApPKY.

Pexomenoayii wiooo nokpawenns opeanizayii exo-
noeiunoco mypusmy 6 HIIII «Ckoniécoki beckuouy.
TepuTopist napKy Mae 3HaYHUN MMOTEHIIIAJ JUISI PO3BU-
TKy eKoJiorigHoro Typm3My. [lapk xapaxrepusyerbcs
OaraTum OGiopo3maiTTsaM ((praopa HAIiOHATEHOTO TAPKY
Haniyye noHaa 1200 BUAIB CyIMHHHUX POCIHH, O1IH3b-
Ko 235 BUAIB XpeOeTHHUX, Ie O6araTmoro € (ayHa Ko-
Max 1 nraxiB). Bemuky KinmbkicTb ¢opu mapky BHe-
ceHo /10 YepBoHOi KHUTM YKpaiHu Ta €BpomneichKo-
0 YepBOHOIO CIUCKY. TyT BUSABIEHO €MHE B YKpa-
iHI ocenuIe AEKOPATUBHOTO KYIIMKA — OpyKeHTaii
roctponuctoi. [IpencraBuuku daynu, 3okpema 35 Bu-
IIiB KOMax, TaKO)K 3HAUIIIITN BioOpaskeHHs y UepBoHI

ka3 Ykpainn (Carpathians, 2003). B paifoni posra-
mryBanHg HIIII € Benmka KinmbKicTh 00’ €KTIB PUPOI-
HOI CIaJIIMHH, @ TAKOX [aM’ITOK KyJIbTYPH, 30Kpema,
CakpaJbHOTO MHUCTELTBA, K1 € T0JaTKOBUMHU MOTHBA-
IHHUMU YMHHUKAMH JIJIS] TPUXUIBHUKIB €KOJIOTIYHO-
T'O TYpU3MY.

AKTHBHHH PO3BHTOK €KOTypH3MY Ha TepUTOpil
HIIT «CxomiBchki beckuawm» CIpUATAME BHUPIIICH-
HIO TTPOOJIEMH 3alHATOCTI HaceJIeHHs Ta HU3KH COollia-
JHHUX MHUTaHb, 3MEHIICHHIO EKOJIOTIYHOT IIKOAH, SIKa
MO€ CyIPOBOIKYBATH peKpealiifHy IisuibHICTh. Exo-
TYpU3M MOXKE CTaTH TaKOX JDKEPEIOM HaJIXOKEHHSI
KOIIITIiB JJIsT BUKOHAHHS OE3MMOCepeqHiX 3aBIaHb Imap-
Ky, TOOTO 30epe)KeHHsI Ta BiATBOPEHHSI TPUPOTHUX Pe-
cypciB. st 11boro, Ha Hally OYMKY, BapTO aKTHBHI-
1I€ 3arpoBaKYBaTH peKIaMHO-iHGOpMaLiiHy Iisiib-
HICTh; TICHO CHIBIIpaIfoBaTu 3 TypdipMaMu HE JIHIIE
JIbBiBCBHKOT 00JIACTI, ajie ¥ 1HIIUX perioHiB YKpaiHw;
CTBOPHUTH BIIACHE EKCKYypCiiiHe 0I0po; po3poOHuTH HU3-
Ky MapuipyTiB i3 3aJy4eHHSIM iCTOPHUKO-KYIBTYPHOI
CHaJIIMHU KPalo; 1HILiI0BaTH PO3BUTOK aKTUBHHUX BH-
JiB EKOJIOTIYHOTO TYpHU3MY (BEJOCHIICAHUH, KIHHUN);
MOJIIIIIMTA  €JIEMEHTH 1H(PACTPYKTYpy, 30Kpema,
TPaHCIIOPTHY.

Icaye kareropis TypHuCTiB, SKi TOTOBI BHIIIJISITH KO-
TH Ha p036yz[0By napky Ta 6paTH y4acTh y TOKpa-
HIEHH] Horo HisIbHOCTI. Y 3B’S3Ky 3 UM HEoOXif-
HO aKTUBI3yBaTH 3yCHIUIS, CIIPSIMOBaHI Ha 3allyycH-
Hsl OJIaro/iiHUX BHECKIB Ha PO30yIOBY IapKy; opra-
Hi3yBaTH MTPOEKT 13 3aJTyUeHHsI BOJIOHTEPIB JIsl pO30y-
JIOBH TTApKy Ta €KOMapIIPYTiB; BIIKPUTH OaHKIBCHKUN
paxyHOK, Ha SIKHH MO)XHa BHOCHUTH ONarofiifHi BHe-
CKHM Ha PO3BUTOK EKOTYypHU3MY; OOJaIiTyBaru iHGpOp-
MaliifHi cTeHau; Ha OQiliifHOMY caiTi 3ampoBaguTH
PyOpHKY 3 iH(pOPMAIIIEID CTOCOBHO MPOrpaM, KOIIITIB,
iX BUTpa4yaHHS Ta 3BITYy PO BUKOHAHHS TUIAHY POOIT;
3aMpOBAIUTH PYOPUKY TIPOIIO3HIIIH MO0 TTOKPAIICH-
HS pOOOTH TapKYy.

Hismeaicte HITIT «CxomiBebki beckuany moBUHHA
OyTH CIIpsIMOBaHa TaKOXX Ha 3alpPOBAKEHHSIM €KOJIO-
TIYHOTO TYpHU3My B HAceJIGHUX IMYHKTaX, SIKI BXOISTh
y 30HY AisuIbHOCTI mapky. st 1mporo morpiobHo pos-
poOuTH MPOMO3HIIii 3 PO3BUTKY €KOTypr3My B CKOIIB-
CHKOMY paiiOHi Ta BU3HAYUTH HAIIPSIMH JisUTBHOCTI aJi-
MiHicTpamii mapKy y miil ramysi; nmpoBectu iHdopma-
WiiHUN ceMiHap Ui JKUTeIiB paioHy, sIKi 0axaroTbh
3aliMaTHCsl €KOJIOTTYHUM TYPH3MOM; YKIIACTH JI0rOBO-
pHY 3 IPHBATHAMH BIACHUKAMHU i TYpUCTHUYHHMH q)lp-
MaMmH, SIKi PO3BHBATUMYTh €KOTYPH3M Ha TEpPUTOPIi
HAaIIOHAJIEHOTO TIPUPOTHOTO TapKy; BUIATH PEKIaMHI
Marepiajiy 3 METOIO MPOMAaraHIu eKOJOTIYHOTO TYPH3-
My B PErioHi.

YMOBOIO PO3BHUTKY €KOJIOTIYHOTO TypU3MY € IIiJ-
BUIIICHHS PIBHsI €KOJIOTTYHOT CBIIOMOCTI rpoMajisiH. Y
3B’SI3Ky 3 I[IM BapTO CTBOPHUTH TPOMAJICHKY €KOJIOTid-
Hy OpTaHi3ailiio B palioHi MisTIFHOCTI MapKy Ta CIPHS-
TH ii (hyHKIIOHYBaHHIO. MeToro opraHizaiii Mae OyTH,
HacaMIiepes, Nporaraiia eKoJOTiYHUX 3HaHb 1 Mpo-
BE/ICHHSI MACOBHX EKOJIOTTYHUX aKLiil y pailoHi Aisiib-
HOCTI HaIllIOHAJIBHOTO TIPUPOIHOTO MApKYy.
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[lle oHUM BaXXJIIMBUM KPOKOM ISl pOo30YIIOBH TY-
pusmy B HIIIT «CxomiBebki beckumm» moxe OyTh
CTBOPEHHSI BI3UT-IIEHTPY Ta MYy3€I0 IPUPOAN TAPKY.

BaxxnuBum unHHUKOM moKpamieHHs podotu HIIIT
«CxomiBcbki beckuam» Ta mMigBUINEHHS PIiBHA AOBI-
pu rpoMaisiH € iH(GOpMyBaHHS NPO AiSUTBHICTH TapKy.
Jlist 1OTO BAPTO: YKIACTH yromu 3 pelaKiisiMi Mic-
LeBUX raser (obmacHux 1 pailoHHMX — CKONIBCHKOTO,
Jporobuipkoro, TypKiBChKOrO paiioHIB) MpoO pery-
JIIpHE BUCBITIIEHHS TPHUPOIOOXOPOHHOI W EKOJIOTO-
MIPOCBITHUIBKOI JisSUTBHOCTI; 3a0€3MEeYUTH MiATOTOBKY
MarepiajiB [Jisi myONikaiii Ha IPUPOJOOXOPOHHY Ta
€KOJIOT0-OCBITHIO TeMaTuKy cmiBpoOiTHukamu HIIII;
HaJIATOJUTHU CHIBIpaLo 3 00JIACHUM LIEHTPOM Tesela-
YCHHS Ta PaiOMOBJICHHSI 3 METOO ITiJITOTOBKH MaTepi-
aJTiB MPO JISUTbHICTH TAPKY.

BaxnuBuM KpPOKOM € TakoX BH3HAYCHHs Hal-
OUIBII JIOIUIBHUX Ta €(PEKTHBHHX METOJIIB €KOJIOTO-
MPOCBITHUIBKOI JISUTBHOCTI MApKy 3 METOro (opMmy-
BaHHsI €KOJIOTIUHOIO CBiTONIALY HacesneHHs. s pe-
anmizauii i€l MeTH BapTO MPOBECTH COLIOJOTIYHI J0-
CJIJKEHHS 3 METOIO 3’ sICYBaHHS CTABJICHHS HaceJeHHS
10 [AiIBHOCTI IApKy, HPOBEICHHS HNPUPOJOOXO-
POHHHX 3aXOiB 1 BIIPOBA/KCHH EKOJIOTIYHOTO TY-
pU3MY; PO3POOHMTH IEPCIICKTHBHI METOLHM EKOJIOTO-
MPOCBITHULBKOT pOOOTH.

BucnoBku. HamioHanpHi mpHpoAHi TapKuH —
CKIIQJHI E€KOJIOTO-€KOHOMIYHI (hOpMyBaHHS, B SIKUX
reperuienucst pi3Hi ¢popMu Ta piBHI oprasizarii ce-
penoBuina — abioTuyHi, Oi0OTWYHI, 0IOTU30BaHI, aH-
TporHi # anTpomizoBani. HIIII nmpusnaveni mist oxo-
pOHH JIOBKiLISA, 30epekeHHs 0i0pO3MaiTTs, MiaTpH-
MaHHS Y pIBHOBa31 MPUPOJHUX EKOCHCTEM, 311HCHEH-
HS MIPOCBITHUIIBLKO1, HAYKOBOI 1 KYJIIBTYpHOT JisUTBHOC-
Ti, PO3BUTKY TypHU3MY.

BaxnuBuM 3aBgaHHsSM (QYHKIIOHYBaHHS HaIlio-
HaJBHUX TPUPOJHUX TMApKiB € BU3HAUYEHHS MEXI, fKa
po3aiise HepauioHaJbHE BUKOPHUCTAHHS HPUPOTHHUX
pecypciB 1 cTanuii po3BUTOK TypU3My Ha iXHiil Tepu-
Topii. OCHOBOIO TIONIIYKY € PO3MEXyBaHHS (DYHKIIiH,
mpaB i 000B’sI3KiB (BiJMOBIMATBFHOCTI) B CHCTEMI B3a-
€MHH HaliOHAaJbHHUX MAapKiB 3 MICIHEBHMH OpraHaMu
BJIa/IM 1 HACETICHHSIM.

OOMexeHHS TOCTIoIapChKOl AisTEHOCTI Ha TEPUTO-
pii HIIIT npu3BomuTh 10 MEBHUX EKOHOMIYHHUX 1 colia-
JBHUAX BTpAT, 3HIDKEHHS PiBHSA MT0OpOOYTYy MiCIIEBOTO
HaceJieHHsl. Take OOMEXEHHS € HaciKOM BHKOHAH-
HSl mapkamMu (QYHKLOIT CBOEPITHUX «EKOJOTIYHHX JI0-
HOpiBY». [ 3a6e3nedeHns epeKTUBHOCTI (PYHKITIOHY-
BanHs1 HIIIT y moBrorepMiHOBIi# mepcrekTruBi moTpio-
HE PO3pOOJICHHS opraHisauiﬁHo C€KOHOMIYHOIO Me-
XaHi3My KOMIICHCALil perionam-10HOpaM (OKpeMHM
raiyssam CKOHOMIKH, HACEJICHHIO) T {BUIICHUX BUTPAT,
MOB’SI3aHKUX 3 HAJJAHHSM €KOJIOTTYHHX MOCIIYT 3 METOIO
36eperkenHs noBkULI (Biserova, Tereshyna, Maksy-
miv, & Potravny, 2005).

B ymoBax oOMexeHOCTI OrOIKETHOro (QiHaHCY-
BaHHS HaIllOHAJIBbHI MPUPOIHI MAPKH 3MYIIIEHI IIyKa-
TH MOXJIMBOCTI JiIsi piHAHCYBaHHSA 3 IHIIUX JKEPEl.
TakumMu JOAATKOBUMHU JiKepenaMu (iHaHCYBaHHS,
JO3BOJICHUMH JIIFOYMM 3aKOHOJABCTBOM, € HaJaHHS

MJIATHAX TIOCHIYT Ta iHMWX (OpM MOTIOBHEHHS BIIac-
HUX KOIITIB.

OmanmM i3 xepen nonoBHeHHs Oromxety HIIIT mo-
KyTb OyTH JOOpOBUTBHI IMOXEPTBU BiABiIyBadiB Ha
MiATPUMaHHS Ta PO3BUTOK EKOJIOTIYHOTO TYpPHU3MY.
Jus 1poro HOTp16H0 aKTI/IB13yBaTI/I lH(bOpMaIIII/IHO-
MPOCBITHUIBKY JISUTBHICTH Cepej BiJBiAyBadiB map-
Ky, 3aJTy4aloud iX 0 yCBIJIOMIIEHHS TOTped mapKy Ta
iX OKpHUTTS. 3a3Ha4MMO, 1O (piHAHCOBA CIIIBYyYacTh y
MiATPUMaHHI TApKy B HAJIEKHOMY CTaHi € 3aITOPYKOI0
NIaHOOMBIIIOTO CTABJICHHS JI0 HOTO pecypciB Ta [i-
SJIBHOCTI 3arajioM.

CamopisutbHI BUIU TYpPU3MY, 30KpeMa €KOJIOTi9HO-
r0, a TAKOXK BiJIMOYMHKY Ha TEPUTOPIl HAILIOHAILHOTO
MIPUPOIHOTO TAPKY MPAKTUYHO HE IOTOBHIOIOTH MicC-
1ieBi OrokeTH. D1HAHCOBUI KOHTPOJIb 32 BUKOPUCTAH-
HSIM TIPUPOTHO-PEKPEalliiHOro TOTEHINaly HeI0CTaT-
Hil, BIH 0OMEXY€ThCS JIUIIE 300pOM KOIIITIB Ha KOPAO-
ui KIIIT mapkis.

BaxnmuBy ponb B edekTHUBHOMY (HYHKITIOHYBAHHS
HaIllOHAJILHOTO PUPOIHOTO MapKYy € MINPOKE 3aTy4eH-
HSI TPOMaJICHKOCTI. 1151 IbOTO BapTO MPOBOIUTH Bi/IIIO-
BiJIHI COIIIOJIOTTYHI JOCII/PKEHHS TPOMAJICHKOT TyMKH,
BHBYATH TTO3UIIIT MiCIIEBOTO HACEJICHHSI 1 Bi/IBiyBaviB
10710 TOMIMIIeHHs (PyHKI[IOHYBaHHS 1 PO3BUTKY Map-
Ky, (hopMyBaTu rpoMajicbKi 00’ € JHAHHSI.
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Couno-3Konoro-aKoHomMmmnyeckme
acnekTbl pa3BUTUA SKONIOTMYECKOro Typnusma
B YKpanHcknx Kapnartax

N.WN. Makcbimug', T. A. Tapmatuin?, M. T. ber?

[Ipoananu3upoBana poyib Typu3Ma B COITHATIBHO-
SKOHOMHUYECKOM pa3BUTHU cTpaHbl. OnpeneneHs
0COOEHHOCTH HKOJIOTHYECKOTO TypH3Ma U €ro poib
B JKOHOMHUKE permoHa. HaBeneHa XapakTepucTHKA
COCTOSIHUS W TIPOOJEM pa3BUTHS DKOJIOTHIECKOTO
Typusma B HIIIl «CxonmBcku beckbiapl», a Tak-
)K€ HaNpaBICHUS Pa3BUTHS OKOJIOTHYECKOTO TYy-
pu3Ma. OKOJOTHYECKHA TYpPHU3M PpacCMOTPEH Kak
HEOThEMJIEMas COCTaBHAs YaCTh YCTOMUYUBOIO TypU3-
ma. OmpeneneHa B3aUMOCBSI3b IKOJOTHUECKOTO TY-
pusMma ¢ IlensiMu yCTOMYMBOIO pPa3BUTHS, WU3JI0KEH-
vbeiMu B [loBectke nusa — 2030. IIpu momomwm pas-
paboTaHHO! aBTOpaMH aHKEThI TIPOBENICH OIpPOC
3aMHTEPECOBAHHBIX JIUI[ OTHOCHTENHFHO HX TOTOB-
HOCTH JOOpPOBOJIBHO (PMHAHCOBO IMOIJEPKUBATH
pa3BUTHUE DKOJIOTUYECKOTO TypH3Ma Ha TEpPPHUTO-
pun HIIT «CxomuBckm beckbimpl»y. 3HAUUTETHHAS
YacTh OIPOILICHHBIX PECIOHJACHTOB TIOTOBAa >XEPT-
BOBATh OMNPEJCICHHYIO YacTh JIMYHBIX JOXOIOB Ha
pa3BUTHE MPHUPOTOOXPAHHBIX TEPPUTOPHUNA, a TaK-
K€ y4acTBOBaTh B PAa3JIMUHBIX HKOJOTMUYECKHX aK-
IUSIX B KauecTBe BOJMIOHTEPOB. [Ipu momoru SWOT-
aHaJwM3a OINpeZeNieHbl CHIbHBIE W clladble CTOPOHBI,
BO3MOKHOCTH U YTPO3bl, CONPSIKEHHBIE C Pa3BUTHU-
€M DKOJOTHYeCKOro Typusma. Ha ero ocHoBanum
pa3paboTaHbI MPEITOKEHUST OTHOCUTENBHO TIepPCITeK-
TUB Pa3BUTHUSL YCTOMUUBOTO KOJIOTUUECKOTO TypU3Ma
B Ykpannckux Kapmnarax.

Hesrenprocts HIIIl  «CkonmuBcku  BecKbIIbI»
1enecooOpa3Ho HAIMpaBUTh TaKKe Ha BHEIPEHUE
9KOJIOTHYECKOTO TYPHU3Ma B OJTM3JICIKAIINX HACEIICHHBIX
MMyHKTaX, BXOJSAIINX B 30HY AeSITeThHOCTH mapka. Jlis
9TOTO HEOOXOUMO Pa3padOTaTh MPEUIOKEHUS 110 pa3-
BUTHIO 3KOTypu3Ma B CKOJIEBCKOM paiioHEe WU Ompes-
eNUTh HANpPaBICHHUS JIEATEIbHOCTH aJIMHHHUCTpA-
MU TIapKa B 3TOW cdepe, MPOBECTH COOTBETCTBYIO-
mee 00ydeHne MECTHBIX JKUTENCH, JKeTaloluX pa3Bu-
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BaTh JKOJIOTUYECKUIH TYpH3M; yCTAaHOBHTH KOHTAKTHI
C YaCTHBIMH COOCTBEHHMKAMH W TypQHUpMaMmH, CIie-
HUATH3UPYIOIMMHUCS Ha 3KOTypU3ME Ha TeppPUTOPUU
HIIIT; mu3nate pexyiaMHble Marepualbl C 1eJIbI0 Po-
JIBUKEHUS HKOJIOTHUECKOTO TYpU3Ma B PETHOHE.

OrpaHudeHue X034HCTBEHHON JEATEJHOCTH Ha
TEPPUTOPHH HAIMOHAIBFHOTO MPHUPOIHOTO IapKa CO-
NOPSDKEHO C  ONPEACNICHHBIMU SKOHOMUYECKUMH U
COLMAILHBIMU TIOTEPSIMH, CHIDKCHHEM YpOBHsS Oia-
TOCOCTOSIHMSI MECTHOTO HaceneHus. Bce »To sB-
JSETCS  CHEJCTBHEM BBIMIOJIHEHUS IMapkamu (DyHK-
UM CBOEOOPA3HBIX <«OKOJIOTHYECKHX JOHOPOB». B
9TOH CBSI3M BAXHO pa3padoTaTh OpraHU3aIOHHO-
SKOHOMUYECKUA MEXaHU3M KOMIICHCAIlMU PErHoHaM-
JIOHOpaM (OTAENBHBIM OTPACISIM KOHOMHKH, MECT-
HOMY HACEJIEHUIO) TOBBIIICHHBIX 3aTparT, CBA3aHHBIX
C MPEAOCTABICHUEM JKOJIOTMUECKUX YCIYr C LENbI0
OXpaHbl OKPY’KarolIeil Cpeibl.

YcnoBueM pa3BUTHSA 3KOJIOTHYECKOTO TypH3Ma SB-
JII€TCS MOBBIIIEHUE YPOBHSI SKOJOTMYECKOM IpaMoT-
HOCTH TpakaaH. B cBsi3u ¢ 3TuM 11e7ecoo0pasHo co-
31aTh OOIIECTBEHHYIO AKOJIOTUYECKYIO OPTaHU3aAIHI0
B pailoHE NEATEIbHOCTH HALMOHAJIBHOIO MPUPOAHO-
O MapKa M BCIYECKH CIIOCOOCTBOBATh €€ (DyHKIUOHU-
poBanwuto. L{enpio Takoil opraHu3anuu J0HKHA OBITH B
MEPBYIO OYepelb MPOCBETUTEILCKASA NEATEILHOCTh B
0051acTi OXpaHbl OKpY)KAIOLIeH CPeAbl M MPOBEICHHE
MAaCCOBBIX YKOJIOTHYECKUX aKIIUH.

KuaroueBble cj10Ba: HalUMOHAJIBHBIA IPUPOAHBII
napkK, TOTOBHOCTh Iatuth, SWOT-ananus3, ycTroiunBbIi
TypH3M, (prHAHCHPOBAHNE MTPUPOTOOXPAHHBIX TEPPUTO-
pHIii, TypUCTHYECKast OTPACIb, OJIAr0COCTOsSHHE.

Socio-ecological and economic aspects
of the ecological tourism development
in the Ukrainian Carpathians
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The role of tourism in the socio-economic

development of the country is analyzed. The features
of ecological tourism and its role in the economy of the
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region are determined. The characteristic of the state
and problems of the development of eco-tourism in
the NPP Skole Beskyds, as well as the direction for the
development of ecotourism are presented. Ecotourism
is considered as an integral part of sustainable tourism.
The interconnection of ecological tourism with the
Sustainable Development Goals set out in Agenda —
2030 is determined.

Using the questionnaire developed by the authors,
a stakeholders’ survey was conducted regarding their
willingness to support financially the ecological
tourism development on the territory of the National
Nature Park Skole Beskyds. It was found that a
significant part of the respondents surveyed is ready
to donate a certain part of their personal income to the
development of nature conservation areas, as well as
to participate as volunteers in various environmental
campaigns. Using the SWOT analysis, strengths and
weaknesses, opportunities and threats associated with
the development of ecological tourism are identified.
On its basis, the proposals were developed regarding
the prospects for the ecological tourism development
on a sustainable basis in the Ukrainian Carpathians.

According to the results of the survey, half of the
respondents expressed their willingness to participate
voluntarily in the improvement of eco-routes (49%),
and 27% to do it for a certain fee. A quarter of
respondents (24%) are not ready to participate in the
improvement of ecological routes in the park. A total of
80 people were interviewed. An in-depth analysis of the
responses of respondents who are not ready to allocate
funds for the improvement of ecological routes in the

park showed that more then one third of respondents of
this category are not ready to participate in improving
ecological routes in the national nature park (36%), a
nearly one third of them (30%) are willing to volunteer
and a third (34%) — on terms of payment.

The limitation of economic activity on the territory
of the NNP is associated with certain economic and
social losses, a decrease in the level of well-being of
the local population. All this is a consequence of the
performance of the parks as a kind of «environmental
donors». In this regard, it is important to develop an
organizational and economic mechanism to compensate
the donor regions (some sectors of the economy, the
local population) for the increased costs associated
with the provision of environmental services in order
to protect the environment.

It is advisable to direct the activities of the Skole
Beskyds National Nature Park to the establishment
of ecological tourism in the nearby settlements that
are part of the park’s area of activity. To do this, it is
worth developing proposals for the development of
ecotourism in the Skole district and determining the
direction of the park’s administration in this area,
conducting appropriate training for residents of the
district who want to be engaged in ecological tourism;
conclude agreements with private owners and travel
agencies specializing in ecotourism on the territory of
NNP; publish promotional materials to support eco-
tourism in the region.

Key words: national nature park, willingness to
pay, SWOT-analysis, financing of conservation areas,
tourism industry, sustainable tourism, well-being.
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MnaHyBaHHA CTanoro semneKopucTyBaHHsA Ha OCHOBI Teopii nocnyr
eKoCucTeMm: NpuKnag o6rpyHTyBaHHA TEXHONOTNIYHOIO pilleHHA

I.11. Conosgin', P.O. Ko3ak?, T.A. KynewHmnk?

Baoicnusicmo nociye exocucmem 0nsi 000podymy noounu y 6ce OLnbulitt Mipi 8USHAEMbCSL Y noximuyi 6a2amvox Kpain Ha
MICYeBOMY, HAYIOHATLHOMY Ma MIdCHApOOHOMY pisHsx. B Vkpaiui ys konyenyis eéce we ne ompumana nanexcroi yeazu, a
Momy i He 3HAUWLA NPAKMUYHO20 3acmocysanist. Hezeaocaiouu na desiki oomedcenns ma Memooono2iuni npoonemu oyinio-
8aHHA NOCTIY2 eKocUucmem, inme2payis makux oyiHoK y npoyecu NPUtiHAMms ynpasiinCbKux pilleHs Mac cmamu npiopumem-
HUM 3080AHHAM Y Chepi MEeHeOHCMENNTY NPUPOOHUX Pecypcis, 30Kpema y chepi nianysanus semiexopucmysanns. Ponv ni-
C0B020 MA ASPAPHO20 CEKMOPIE OCOONUBO BANCIUBA Y YbOMY KOHMEKCMI, OCKIIbKU 8 YKpaini nociyeu exocucmem y aicogo-
MYy 20Cno0apcmei 00 ysazu ne 6epymvbCsl, a mepMiH «NOCY2U Ad2POeKOCUCTEeMY We HABIMb He HAOYE NOUWUPEHHSL Y HAYKOBUX
nyonikayisx, a mum oinouie na npaxmuyi. OYIHIO8AHHS NOCTY2 eKOCUCMEM HeObXIOHO 30IUCHI0O8AMU HA 3ACA0aX CUCMEMHO-
20 NiOX00Y WLISXOM [HmMeSpayii eKoloSiUHUX, eKOHOMIYHUX [ COYLOKYIbMYpHUX OYiHoK. Lle dacmb 3mo2y 3abe3neuumu po3y-
MIHHSL 81200, OMPUMAHUX 810 eKOCUCMEM, [ UMPAm, No8 3aHuUX 3 ix eukopucmanuam. Bpaxyeanns eapmocmi nociye exo-
cucmem BHACAIOOK 30ePedNCceHHs. NeGHUX MUNI8 POCIUHHOCI Y T1aHOwagmi (Hanp., 1icig) ma eueio 6i0 IOMOBU 3aNOOISIHHSL
WKOOU QOBKIILIIO OA€ 3M02Y PO3PAXYBAMIL eKOL020-eKOHOMIYHI GU200U IO BNPOBAOINCEHHS. HOBUX MEXHOLO02I GUPODHUYMEA.
Ax npuxnad y cmammi po3apaxo8ana ekoio20-eKOHOMIYHA 8U200a 8I0 8NPOBAONCEHHSL MEXHONO2I 6UCOMOBIEHH S 0EPEGUHHO-
CONOM "SIHUX NAUM HA OCHOBL 8PAXYEAHHS 6APMOCMI NOCLY2 AICOBUX eKOCUCIEM MA 8APMOCMI eKONO2IUHUX U200 8I0 GIOMOBU
3aN00IsSHHSL WKOOU OOBKILIIO CRANIOBANHAM COLOMU | NICANCHUBHUX PEUMOK.

Knrouogi cnosa: sapmicme nocnye ekocucmem, 8u200u; 0epesUnHO-CONOM AHI NAUMU,; 3eMeNbHa NOAIMUKA, Nicoge oc-
nO0apcmeo, CibCbke 20CR00apCmeo.

Beryn. I'moGanbHa cuctema 3eMIIEKOPHUCTYBAaHHS
3a3Ha€ OE3NMPEeLEeACHTHOTO aHTPOIOI€HHOI0 HaBaHTa-

BOJIHOTO TOCIIOAAPCTBA MPUTHIYYIOTh KUTTEBO BAYKIIH-
Bi ITIOCIIYT'H €KOCHCTEM, THM CAMUM OOMEXKYIOUH 371aT-

JKCHHSI 4epe3 3a0pyIHEHHS JOBKIUIS HACTIKAMU JIi-
SUTBHOCTI 0a30BaHOi Ha BHUKOITHUX JKEpETax EKOHO-
MiKH, He0aYeHHX TEMIIiB 3MiH KIIIMaTry Ta 3pOCTaHHS
KUTBKOCTI HacesieHHs. barato cy4acHuUX CLIbCHKOTOC-
MTOIapCHKUX TPAKTUK, METOIB BEACHHS JIICOBOTO Ta

HICTh 3raJIaHUX CEKTOPIB TMPOTOAYBaTH HACEJICHHS,
MIIBULTUTH TPOAYKTUBHICTH TIpalli, 30eperTu TOBKiJI-
JISL Ta CIIPUATH TOOPOOYTY JFOTUHH.

Po3ymiHHS HAcHiKIB IMX BIUIMBIB € HEOOXIJTHUM
IUIST PO3POOTICHHST CTpaTeriii ympaBIiHHS 3EMEITbHH-
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MH pecypcamu, SKi 3a0e3medyBaTUMYTh IPOJOBOIIb-
yy Oe3neky, e()eKTUBHE HaJaHHS IMOCIYT EKOCHCTEM
Ta YCIHIHY ajanTaiito 10 3MiH kiaimary (Holman,
Brown, Janes, & Sandars, 2017). [InanyBaHHs 3emite-
KOPHUCTYBaHHS — LI€ CHCTEeMaTHYHa OLlIHKa 36MEJIbHOTO
HOTeHuiaJIy, aNETCPHATUB BUKOPUCTAHHS 3eMJIi Ta eKo-
HOMIYHHX i COLIa/IbHIX YMOB 3 METOIO BHOOPY i npu-
MHATTS HaWKpalux BapiaHTiB BUKOPHCTAHHSI 3EMEJb.
Horo mera nonsrae y BuGopi Ta 31ilicCHeHHi Ha IPaKTH-
Il THX 3€MJIEKOPUCTYBaHb, SIKI HAWKPAIIUM YHHOM 3a-
JIOBUTBHATH TIOTPEOU JIFOZIeH, 30epiraroun pecypeu s
MaiOyTHbOr0. PymiifiHOIO CHJIOI0 IUIaHYBaHHS € IO-
Tpeba y 3MmiHax, morpeda y MOJIMIIEHOMY YHpaBiiH-
Hi a0o morpeba y 30BCIM iHIIIH cXeMi BUKOPHCTaHHS
3eMeJlb, 3yMOBJICHI MIHJIUBUMH 00CTaBUHAMH ChOTO-
JeHHs. Y IbOMY TpoIrieci 0epyTh y4acTh yCi BUIH 3eM-
JICKOPUCTYBAHHS: CLITECHKE TOCIIONAPCTBO, JCOBE roC-
TOZIaPCTBO, OXOPOHA NPUPOHN, MICEKI Ta IPOMUCIIOBI
00’eKTH, Typu3M i pekpeauis. [lnanyBanHs Takox j1ae
BKAa3iBKM y BUMNAJAKY KOHQMIIKTIB MK pi3HOMaHiTHH-
MU aJbTepHATUBAMH, BKa3yIO4H, sIKi pailoHH € HaWIliH-
HIIIUMHU JJIs KOHKPETHOTO BUKOPUCTAHHS 3eMelb. 3a-
rajioM IUIaHyBaHHSI 3€MJIEKOPUCTYBaHHS, 3 METOIO 3a-
0e3meveHHs! CTajJoro po3BUTKY, IOBUHHO IEPEPOCTH Y
Mi)KlecuHHniHapHm‘/'I LUTICHUH MAX1J, SIKUH HpI/I)IiJISIC
yBary BCIM (YHKLISIM 3eMITi Ta aKTHBHO 3aJly4a€e BCIX
3eMIICKOPUCTYBAYIB 1 CTGI/IKXOJII[eplB HUISIXOM  yJac-
Ti B IPOLECI NIEPErOBOPHOI MIATGOPMH YK TO Ha Ha-
LIOHAJILHOMY, Y1 Ha MICLIEBOMY piBHIX. MeTOI0 IbOTO
NpoIecy € CTBOPESHHS YMOB JJIsl TOCATHEHHS €KOJIOT14-
HO Oe31mevHoi, coIiaibHO 0akaHOoi Ta EKOHOMIYHO J0-
UTBHOT (POPMHE 3eMIIEKOPHCTYBAHHS.

BinnoBijHO Cy4acHi MOMISIN HA TOJIITUKY 3eMIIe-
KOPHCTYBaHHsI TPAKTYIOTb ii sk 3aCi0 JOCATHEHHS TPH-
BaJIOi rapMOHI3alii eKOHOMIYHHX, COLIATbHHX Ta KO-
JIOTIYHHUX 1HTEPECIB y CYCIHiJIbCTBI HA PETiOHAIBHOMY
Ta MicrieBomy piBHsAX. OpHAK Taki cipoOM Ha Tpak-
TUIL MOXYTb MOTPANUTH i 3arpo3y MPOBaILy 4Yepes3
MOCWJICHHS! KOHQIIIKTIB 1HTEpECiB MIOA0 3eMIICKOPHUC-
TyBaHHSA MK pi3HMMH cekTopamu. CycCHilbCTBa 4ac-
TO OTPUMYIOTH CKOHOMIYHY BHMIOXLY BiJi €KOJOTIYHHMX
¢GyHKLIHM 1 mpoueciB, TaKUX SIK €HEPreTHYH] MOTOKH,
KpPYTooOir Mo>KUBHUX _petiOBHH Ta TiApOJIOTivHI TIpoTIe-
cu (Rlng, 2008), moB’s13aHUX 3 HaJIAHHIM HE0OXiTHUX
JIOJIMHI MTOCITYT eKOCHCTEM (Haygarth & Ritz, 2009).
OzHax 3BMYHA CKOHOMIYHA JisUIBHICTE BPAXOBY€ JIAIIIC
Ti 3 OTPUMAaHMX BiJ €KOCHUCTEM IOCIYTH 1 TOBApH, SKi
OOMIHIOIOTBCSI Ha TPOIIi Ha PUHKY (HANpHKIAMA, 1Ka,
BOJA, JEPEBUHA), aji¢ 3a3BUYAN ITHOPYE MIHPIIE KOJIO
HeMaTepiallbHUX MOCIYT, SIKi HE OXOIUICHI PUHKOBUMH
TpchaKHiﬂMI/I (HampuK/Iaz, 3axXuCT IPYHTIB Bif epo-
3ii, peryoBaHHs KiliMary, 3a0e3IeueHHs CepeloBHIIa
HpO)KI/IBaHHH) HaBITh y BHITQJKAaX, KOJNM iXHi BTpaTH
CTal0Th HE3BOPOTHUMH. 3a OIIHKAMHU EKCIIEpPTiB, II0-
pidHI BTpaTH BiJl BUCHAXJIUBOTO BHUKOPHCTAHHS IPH-
POIHMX pecypciB i 3a0pymHeHHsS IOBKULISA B YKpaiHi
CTaHOBJATH BiJ 15 10 20% 11 HaIIOHAIILHOTO JTOXOMY, 1
HapOITyBaHHS 00CSTIB BHPOOHUIITBA 32 YMHHMX ITiIXO-
IIiB Bege 1o exonoriunoi katactpodu (Rudneva, 2013).
SAx posogutk Veklych (2019), oniHroBaHHSI €KOHOMIY-
HOTO 30MTKY BiJ MOTIpIICHHS/3HUIICHAS €KOCHCTEM-

HUX TIOCJIYT i 3apOBA/DKCHHs OTPHMAHNX pesyssTa-
TIB y NPAaKTHKY yNPABTiHHS, MONPH HaI3BUYAHHY aK-
TyasbHICTh 1 Ba)KIIMBICTh TAKOTO 3aBJAHHs, Ma€e Oe3/id
HEBHPIIICHUX NIUTaHb Y YaCTUHI HAYKOBOTO, METOINY-
HOTO, HOPMaTHUBHOTO, 3aKOHOJIABYOTO Ta iH(OpMAIIili-
HOTO XapakTepy.

Bomnouac gepe3 yce OLIBIIMI CYCHUTBHUN THCK,
SIKMHM YMHUTH TPOMaJIChbKa JyMKa Ha Jep:KaBHI CTPYK-
Typu Ta 0i3HeC y BCbOMY CBiTi, CIPOOM HaJaHHs €KO-
HOMIYHOT OLIIHKM aKTHUBaM €KOCHCTEM IIOCHJIIOIOThCS,
1 IOJITHYHI CTPYKTYPH BCE OLIBIIOIO MIpOI0 3MyIIeHi
X BKJIIOYATH JI0 iHimiaTHB y cepi iaHyBaHHs 3eMiie-
xopuctyBanus (Viglizzo, Paruelo, Laterra, & Jobbagy,
2012). 3Bakaroun Ha Te, IO KOHIEIIIi EeKOoJori3a-
il eKOHOMIKH Ta TIEpexXoy A0 CTaIOro PO3BHTKY BCE
OLIBIIOKO MIPOIO TIOUIMPIOOTE CBOKO MOJITHYHY BILIH-
BOBICTb, TOMITHKH, 3EMIICKOPHCTYBA4l, 3alliKaBICHI
CTOPOHH Ta BYEHI 3MYIICHI BU3HATH, L0 TOCIYTH €KO-
CUCTEM, HMOBIpHO, OyAyTh Y IEHTPI MaiiOyTHROT 1mOTi-
THKH L0Z0 BUKOPUCTAHHS 3EMEb.

Toii (akt, MO0 CHOTOJHI METOOJOrII OIiHIOBAaH-
HS 1 MOHITOPMHTY TIOCIYT €KOCHCTEM IIle HeIoCTar-
HBO OTIPAI[bOBaHI i MAOTh HEMIOIIIKH, HE € BATOMUM ap-
TYMEHTOM JJIsl BiIMOBH BiJ] IXHBOI ampoOarii i BIpo-
BaJDKEHHS Y TIONITHKY 3emiiekopuctyBanus (Viglizzo,
Paruelo, Laterra, & Jobbagy, 2012). HaykoBe oOrpyH-
TYBaHHS MIIXOJIIB, K1 3/IaTHI 3a0€311EUYNTH IHTETPAIli0
pe3yNbTaTiB OIIHIOBAHHS MOCIYT €KOCHUCTEM Y TIPOTIIe-
cH (pOpMyBaHHSI MOMITHKH, CTPATEriii PO3BUTKY Ta 00-
TPYHTYBAHHs YIPABIIHCEKUX PILICH € OJHI€I0 13 HaM-
AKTyaJIbHIIIUX HAYKOBUX TPOOJieM 3a0e3ledeHHs Tie-
peXoLy 10 EKOJOTiYHOT EKOHOMIKH 1 CTaJI0ro PO3BUTKY.

MeTonuka Ta pe3yabTaT A0cTimKeHHs1. 00 ‘ckm
docnidxcensb — TIOCITYTH €KOCHUCTEM, TTOB’s13aHi 3 DyHK-
LIOHYBaHH;IM CHCTEMH 3E€MJICKOPHCTYBaHHA. [Ipeo-
Mem docniodcens — MPUUHATTS pilieHs y cdepi 3em-
JICKOPUCTYBAHHSI 3 ypaxyBaHHSIM BapTOCTI IMOCIYT
EKOCHCTEM.

Mema pobomu nonsarae y po3poOJIeHHI TeopeTHd-
HUX TTOJIO’KEHb 1 TPUKIAIHAX PIIIeHB MO0 TpaHchop-
Mauii CHCTEMH IJIaHyBaHHS 3€MJICKOPUCTYBAaHHS Ha
3acafax CTaJoro PO3BUTKY Ha OCHOBI TeOpii mociyr
EKOCHUCTEM.

Y OISy TOMY HIDKYE anKnam JiSUTBHICTD TIpO-
MHCJIOBOTO MiJANPUEMCTBA TICHO ITOB’S3aHa 3 BUKOPHIC-
TaHHSM 3€Mellb, SIKi, 3 OMHOTO OOKY, € peCcypCcHOIO Oa-
3010 BUPOOHMKA, a 3 IHIIOTO — IMOTIMHAYeM 3a0py/-
HEHb, 110 BHHHUKAIOTH y pE3YyJbTaTi MEepPEeTBOPEHHS
BXIIHUX TIOTOKIB y KIHIEBHUI MpoAyKT. BuroTtoBnen-
HS1 IGPEBUHHO-COJIOM SIHUX IIJIMT Ha 3aBOJIAX CTPYKKO-
BUX IUIAT CYNPOBO/KYBATUMETHCS HE JIMIIE BUTOJAMHU
MIIITPUEMCTBA BiJl 3aCTOCYBAaHHS JIOJAaTKOBOTO BHIY
CHUPOBHMHHU — COJIOMHM, IO Ma€ €KOHOMIYHHUH iHTepec,
asie i MO3UTHBHUM EKOJIOTTYHUM acleKTOM — IIePETBO-
PEHHSIM COJIOMH 3 BIIXOMIB Y TEXHIYHY CHPOBHHY, IO
crpuATAME 30epeKEeHHIO JTOBKIUIA Ta e(pEeKTUBHOCTI
MIOCITYT JIICOBUX EKOCHUCTEM.

Hampwukitam, ekooriaHi BUTOIU TSI CYCITITBECTBA Bif
3aIpOBAPKCHHS] BUPOOHUITBA ACPEBUHHO-COIIOM STHUX
IUTUT MOXXYTh OyTH TIPEJCTaBICHI EKOHOMIYHOIO BHUTO-
JIOI0 BiJ] TTOCITYT JIiICOBOI Ta arpo- eKOCHCTEM 3 TMOTJIH-
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HanHs CO, yHAC/IIIOK BIJIMOBH BiJl CIATIIOBAHHS COJIO-
MU Ta BHPYOyBaHHS JICY, SIK €KBiBaJICHT 3MEHIICHHS
00CATIB BUKOPUCTAHHS AEPEBUHHOI CUPOBHUHH B IPO-
11eCi BUTOTOBJICHHS JICPEBUHHO-COJIOM STHUX TITUT:

EB = EBII,L’.C, + EB,"LE,C. (1)

ne EB — exonoriyHa BUTO/A BiJ MOCTYT €KOCUCTEM,
TpH;

EB,, — exosoriuHa BUrojia Bijl 30€pexkKEHHS arpo-
eKOCI/ICTeMI/I I'pH;

EB , - eKonorqua BHTO/Ia BiJ| 30€peKEHHS JIiCO-
BOT €KOCUCTEMH, TPH.

opiuno micist 30MpaHHs 3epHOBHUX KYJIBTYp y Oa-
raThOX YKpaiHCHKUX arporipHeMCTBaX COJIOMY Clia-
JIOIOTH, TOCHIIAIOYNCHh HA TE€, IO 3a0PIOBAaHHS CTEp-
Hi Ta COJIOMH — TEXHOJIOTIYHO CKJIAJTHUI arpo3axin i,
OlIbIIIe TOrO, BUTpATHUH. BiaMOBY Bij mianatoBaH-
HS CTEPHI Ta COJIOMH BHECEHO 0 HU3KH pPEKOMEHIAITii
1 cucTeM 3eMJiepo0CTBa, SIKi pO3pOOISIOTH HA 00iac-
HOMY PIiBHI, OCKUIBKHM TaKUi arpo3axij 3aB/1a€ 3HA4YHO1
IITKOIHM TOBKIJITIO Ta BCik arpoekocucteMi (Demidov et
al., 2012).

3okpema 3a nanumu Zhovnir (2012), crianroBaHHs
OiomMacy 3yMOBITIOE BUKHUJHW, Y CKJIaJi SIKUX 30Cepes-
skeHo 32% okcuny Byrento, 20% TBepAHX YacCTHUHOK,
50% KaHIEepOTeHHHX TMOJIapOMATHYHHUX BYIJICBOJHIB Y
cBiTi. JIMMOBI rasu Bij crajrOBaHHS 010MAacH € HaJI3BH-
YaiiHO HeOE3MEeUHUMHU ISl 310POB’ S JTFOAMHH, OCKIJIbKH
3HAYHA YacTKa TBEPAMX YACTUHOK MAlOTh PO3MIp MEH-
me 10 MKM i JIerko IPOHHUKAIOTh Y AWXAIbHI MUISXH,
CIPUYHUHSIOUN PI3HOMaHITHI 3axBoproBaHHs. Cnaito-
BaHHS COJIOMH CIIPHYMHSIE 3TOPSIHHS HaiBpO3KIajie-
HUX OPTaHIYHUX PEIITOK, TIEPETBOPIOIOYH X Ha ITOIILI.
[Tix yac cnamoBaHHS COJIOMH BUTOPaEe TyMyc, 0coOIu-
BO KOJTM COJIOMA JIXKHTH y BaJikax abo crorax. BinOysa-
€THCS HE3BOPOTHA BTPATA OPTaHIYHUX BYIJVICIIIO 1 a30TY.
OkpiM TOro Take CHaJIOBaHHS MPU3BOAMUTH [0 3arubeni
KOPHUCHHUX MiKpoopraHi3MiB Mesoq)ayHH 0COOJIHMBO J10-
LOBUX YEPB’KIB Ta IHIIMX MEIIKAHIIB IPYHTY, SIKi Bi-
JIrpaloTh BXJIMBY POJIb B YTBOPEHHI OpraHiuHOi pedo-
BUHH, Y (OPMYBaHHI CTPYKTYPH IPYHTY. [ MIHYTh TaKkoX
kopucHi komaxu i ntaxu (Demidov, Datsko, Panasenko,
Bulygin, & Tymchenko, 2012). Hacninkom Taxoro mpo-
1eCcy € 3HIKEHHs MOTEHIIHHOT POIIOYOCTI TPYHTY 1,
BiJINIOBITHO, BTpaTa MOCIyT arpoexocucteMu. [lopsn 3
1M, CHIAJIIOBaHHS COJIOMH CTAHOBHUTD MOTEHLINHY He-
OesreKy 3 MOMIsy BUHUKHEHHS TIOKEXKI Ha CyCiIHIX
MOJISIX, Y JTICOCMYTax, JIicax, CTenax i, HaBiTh MOXe CTa-
HOBUTH 3arpo3y AJISl JIFOJCHKOTO JKUTTSL.

3a pospaxyHkamu (axiBIiB, pO3MIp MOBHOI
€KOJIOTO-TOCIIOIAPCHKOT IITKOAM BiJl CHIAITFOBAHHS COJIO-
MU 1 HICISDKHUBHHUX PeIUTOK Ha mionti nois B 100 ra
Moxe csraru 830 tuc. rpu (Demidov et al., 2012).

VY 1npoMy BHITQJKy €KOJOTidHA BUTONA BiJ BiAMOBHU
CHAJIIOBaHHS COJIOMU MOXKE OyTH pO3paxoBaHa TaKUM
YHHOM:

EB, =S _-BEI )

cn.con.
ne S . — MIoma IMociBiB 3¢pHOBHUX, COJOMY SAKHX
BUKOPUCTOBYIOTh JUII BHUTOTOBJICHHS JICPEBUHHO-
COJIOM’ STHUX TLJTHUT, Ta;

BEII, .~ — BapTiCTh MOCIYT arpOeKOCHCTEMHU BiJl
BIJIMOBH CHAJIFOBAaHHS COJIOMH, SIKa YHCEJIBHO piBHA
€KOJIOTO-TOCTIONAPCHKIiH IIKOAL Bi/I CIIAIOBaHHS COJO-

MU 1 TCISDKHUBHUX PEIITOK, TPH/TA.

MexaHi3M HaTaHHS JIICOM IMOCITYT €KOCUCTEMH T10-
JsTae y B3a€MOJIII Jricy 3 aTMOC(eporo, BOAOK, TPYH-
TOM Ta y HiI[TpI/IMaHHi iXHIX SKICHUX 1 KIJIbKICHUX Ta-
paMeTpiB Ha CKOJONiYHO ONTHMAIBHOMY PiBHI. }10
MOCIYT JIICOBUX €KOCHCTEM BiIHOCSITH peKpeauiiHy
(0310pOBYY) IHHICTH JTICOBUX MACHUBIB, 3aXHCT IPyH-
TiB BiJ epo3ii, MABUIIECHHS YPOXKAHHOCTI CUIBCHKO-
TOCIIOJIAPCHKUX KYIBTYp, 30epekeHHs Oiopi3HOMa-
HITTSI, PETYJIIOBaHHSA BOASIHOTO CTOKY, MPOJAYKYBaHHS
KHCHIO, TIOTIMHAHHS JIBOOKHCY BYTJICIIO Ta iH.

Ha ocobnuBy yBary 3aciyroByrOTh TiApOJIOTiUHI
MOCIYTH JIICOBUX €KOCHCTEM (BOJOOXOPOHHI Ta BO-
)IoperynﬂmBHl) NOCIyTH 31 30epexkeHHs OiopizHOMa-
HITTS Ta MOCIYTH, OB’ 53aH1 3 MOJIMHAHHAM JABOOKH-
cy Bymremto. Lli mociayru MOXyTh 3HWKYBaTtucs abo
6yTH BTpaueHUMH (y BHITAJIKY 3py6yBaHH51 4y Jierpa-
Jauii JiciB), 110 NpU3BEAE A0 CKOJOTIYHHUX HeOe3MeK
1 JOaTKOBUX BHTpAT Jisl CYCIIbCTBA HAa MiCLIEBO-
My piBHI (HaIp., 3yMOBHUTH TIOBEHI 1 3CYBH, MPHUIIIBH]I-
IIUTH KJIIIMaTUYHI 3MiHHM Ha TII00AIBHOMY PiBHI TOIIO)
(Soloviy, 2016).

Buromu Bim 36epeskeHHSI JTiCOBOi €KOCHCTEMH MO-
KyTb OyTH OOUYHMCIICHI Yepe3 BapTiCTh il MOCIYr Ta
IUIONLY JIicy, 30€peKeHy BHACIIJIOK BUTOTOBJICHHS
JIEPEBUHHO-COJIOM’ STHUX TITUT:

EB__ =S -BEIN _ K 3)

30.0ep. 30.0ep. Jic.ex.c. 2pH
ne BEII .~ — piuHa BapTiCTh €KOJOTIYHUX MOCIYT
micoBoi exkocuctemu, $/ra/pik;
S 50, — TLIOIIA Jicy, 30epexeHa Bix 3py6yBaH—
HSl BHACJIJIOK BUTOTOBJICHHS JIEPEBUHHO-COJIOM SIHUX
IUINT, T'a;

K, — Kypc rpuBHi CTOCOBHO JI011apa, TPH/J0M.

ExoHOMi4Ha BapTicTh MOCIYT JIICOBOT €KOCUCTEMH
CTaHOBHTH B cepeanboMy 1127 $/ra B pik ajst JiciB
momipHoi 30HU (Costanza et al., 2014), mo skux Haje-
JKathb 1 J1icu YKpainu.

OO0csTH BUTOTOBJICHHS CTPY>KKOBUX TUTUT B YKpaiHi
3a OCTaHHi pOKM CTaHOBIATH 1,3-1,6 mmH M*/pik (State
Statistics Service of Ukraine, 2019). 1y11 BUTOTOBJICH-
HSl TAKUX OOCSTIB IUTUT 32 MUTOMOT BUTPATH CUPOBUHH
1,4-1,5 m*/m* 3aBOIM BUKOPHCTOBYIOTH 1,9-2,4 MitH M3
nepesunHOi cupoBuHH (Otlev, 1989). BurotoBneHHs
JICPEBUHHO-COJIOM STHUX TUTUT 3 BMicTOM cojiomu 40%
IIOPIYHO AaCcTh 3MOTy BUBLIBHSTH 0,76-0,96 MitH M 1ie-
peBunu 1 3amyqaru 0,32-0,44 muH T conomu. 3a cepen-
HBOTO 300py cosiomu 4,2 T/ra (Tarariko, 2005; Klyus,
2012) mromia MmociBiB 3€pHOBHX, COJIOMa SIKUX BHKO-
PHUCTOBYBAaTHMETbCS JJIsl BUTOTOBJICHHSI JIEPEBUHHO-
COJIOM SIHHMX TIIWT, CTAaHOBUTH 76,2-104,8 THC. ra.

30epekeHy B TpOIECi BUTOTOBJICHHS JEpEBUHHO-
COJIOM SIHUX IUTUT Bl BUPYOyBaHHS IJIOMLY JIICiB MOX-
Ha BU3HAUUTH 3 CEPEIHIX 3aIaciB JepPEeBOCTaHIB YKpa-
{HM Ta BUBLIBHEHOTO Yepe3 3aCTOCYBaHHS COJIOMH 00-
cATy JAepeBHMHU. 3TiTHO 3 JaHUMHU 3BiTy JlepxaBHOTO
areHTCTBa JIICOBUX pecypciB YKpaiHH, cepenHi 3ama-
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CH JIepeBOCTaHiB Ykpainu cranoBiasaTh 218 m*/ra (The
Public Report..., 2016). Toni 30epesxeHa Bij 3pyOyBaH-
Hsl IUIOMIA JIicy craHoButuMe 3,5-4,4 tuc. ra. Iliacra-
BUBIIH JaHi y ¢popmymnu (1)—(3) orpumaemo:

— eKOJIOTiYHA BUTOJIA BiJl 30€peKeHHS JIICOBOT €KO-
CHCTEMH:

EB =(3,5..4,4)-10°-1127,0-26,7* =

30.0ep.

(105,3...132,4), mutH TpH;
* —xype USD 3a nanumu HBY cranom Ha TpaBens 2020 poky

— EKOJIOTIYHA BHTOJA BiJl 30epeKeHHS arpoeKoCcHc-
TEMU:

EB . =(76,2..104,8)-10°-8,3 = (632,5...869,8),

giom.cn.
MJIH TPH;
— EKOJIOT1YHI BUTO/IU BiJI TOCITYT €KOCUCTEM:

EB=(105,3...132,4) + (632,5...869,8) =
=(737,8...1002,2), MJH TpH.

Ha ocHOBI eK0I0T0-eKOHOMIYHOT OIiIHKH BUPOOHMU-
LTBa AEPEBUHHO-COJIOM SIHUX IUTUT PO3POOJICHO CXEMY
€KOJIOr0-CKOHOMIYHUX BHUI'OJl BiJl BIIPOBA/DKCHHS TEX-
HOJIOTi1 IX BUTOTOBJICHHSA (PHC.), IKa MiCTUTh TPH OJI0-
KM, 10 BiJOOpaKaloTh MPUYMHHO-HACTIIKOBI 3B S3KH
MDK TOCIYraMd €KOCHCTEM, iX BHKOPHUCTAHHSIM 1
€KOJIOTO-eKOHOMIYHUMH HaCITiIKaMH.

Cxema UTIOCTpYy€E BapTiCHY OILIIHKY Cy4acHOTO CTa-
HY €KOJIOI'YHHX 30WMTKIB BiJl CHAJIOBAHHS COJIOMH 1
BUKOPUCTAHHS JICPCBUHH JIJISI BUTOTOBJICHHS CTPYX-
KOBUX TUIHT, & TAKOXX BAPTICHUI €KBIBaJICHT €KOJIOT14-
HUX BUTOJ] BiJl BIIPOBAPKEHHS TEXHOJIOTIT IEPEBUHHO-
COJIOM STHUX IUIWT, AKUHA cTtaHoBHTH 737,8...1002,2
MJIH TPH.

HMuckycisi. [IpoanasizoBanuii npukiam 1o0pe iiro-
CTPY€ JOPEUYHICTh 3aCTOCYBAaHHS KOHIICMINT TOCTyT

eKOCHCTEM JUIsI OOTpYyHTYBaHHA TMOJITHKH CTajoro
3eMJICKOPUCTYBaHHsI Ta IPUUHATTSI TEXHOJOTIYHUX Pi-
meHb. MU CBiZJOMi CTOCOBHO NEBHHX OOMEXEHb Ha-
BEJICHOTO PO3PaxyHKy, KA HE MICTUTh YCiX eTarliB
€KOJIOTO-eKOHOMIYHOTO OOTPYHTYBaHHSI, aJKe JI0 yBa-
'y He Opayiu BUPOOHUYI BUTPATH, (PAaKTOP Yacy TOIIO.
AJie MI MaJli 32 METy 30CepelUTH yBary came Ha I1o-
CIyraX eKOCHCTEM JiCOarpapHoOro Janamadry, ki Ha
ChOTOJTHI HE OEepYThCs 0 YBAT SIK y CLIBCHKOMY, TaK i
B JIICOBOMY TOCIIOAAPCTBI YKpaiHH.

ExocucremMHi ociayru crpusioTh CTBOPEHHIO J0XO-
IiB 1 100po0yTy, a TAKOX 3armo0iraHHIo0 30U TKIB, SKi 3a-
BJIAIOTh CYCITIIBCTBY BArOMHX BTpAT. YCi BHJIM BUTOJI, &
TAKOX 1 BUTPAT, OB’ 3aHUX 13 BAKOPUCTAHHIM €KOCHC-
TEMHHUX MOCIYT, TOBUHHI TaK YW 1HAKIIEe BpPaxoByBaTH-
csl y mpouecax NpuUHHATTS pimeHb. OUiHIOBaHHS I10-
CIIyT €KOCHCTEeM JOIoMarae€ BU3HaYUTH OeHedimiapiB
Ta OTPUMATH JaHi MO0 OOCSTIB MOXJIMBHX BHILIAT.
Le nomomoske oTpuMaTy iHGOPMALIIO MPO HaEKHHM
PiBEHb IIIATEXIB 32 TOCIYTH €KOCUCTEMH 1 BU3HAYMTH,
9y BapTo iX 3actocoByBatH (Nijnik, 2020).

JocBij mokasye, 10 BUKOPUCTAHHS IOA0 €KOCHC-
TEM Ta IXHIX MOCIYT TAKUX O3HAYCHb SIK «HE3aMiHHI»,
«0e3miHHIDY abo K «HeMaTepiaibHi» O1ara BUSIBHIOCH
JUIsL CYCIIJIbCTBA HEOCTATHIM 3 MOMISTY MPUITHHEH-
Hs1 JIeTpaJiallii eKOCHUCTEM. PO3pO6HI/IKI/I MMOTITHKH, pi3-
Hi 3MIICKOPHCTYBa41 Ta 3aIiKaBICHI CTOPOHH TIOBUHHI
YCBIIOMHTH, IO TIOCTYTH €KOCHCTEM CTaioTh Aeiali
JNeQIMUTHIIIAMH 1 IO HE BAACThCS KEpYBaTH THUM, IO
HE Ma€ [iHA (Viglizzo et al. 2012)

1106 BupinryBaTy akTyasbHi MPOOIEMH CHOTOACH-
HSl, JOCTIKEHHS TOBUHHI CTaBaTu MpOOJIEeMHO-, a He
iHCTpyMeHTadbHO-opienToBannMu (Hahn, 2000). Ilo-
CTa€ MHUTaHHs, a JI0 SKOi MipH HAayKOBIIl TOTOBI CTaTH
BHILIYBaYaMi NPOOIIEM, a HE JIHIIE TeXHITHUMH (a-
XIBISIMH — BUKOHABLISIMH ITOCTABJICHUX 3aBAaHb?
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BucnoBku. He3anexHo Bij BiAMIOBiaI Ha IMOCTaB-
JICHe BUILEC 3allUTaHHs, HAyKOBIIl 3MYILEHI aHali3yBa-
TH, YOMY 1 SIKHM YMHOM YHMCIICHHI IHTEpECH Pi3HUX 3a-
IIKaBJICHUX CTOPIH 1 CEKTOPIB Y CYCHIIBCTBI MOXKYTh
BILJIMBATH HA 3aCTOCYBAaHHS METOJIB 1 IPUIOMIB y T10-
JITHLI SK OI00 3€MJICKOPUCTYBAaHHS, TaK 1 CTOCOBHO
MEHEDKMEHTY TMPUPOIHUX PECYPCIB Ta BUKOPHUCTOBY-
BaHUX TEXHOJIOTiH Ha3arain.

Po3paxoBaHa eKOJIOTO-CKOHOMIYHA BHIOAA BiJ
BIIPOBAJKEHHS TEXHOIIOT1i BUTOTOBIICHHS JIEPEBUHHO-
COJIOM STHHX TUTHT Ha OCHOBI BpaxyBaHHS BapTOCTI TI0O-
CJIYT JTICOBHX €KOCHCTEM Ta BAPTOCTi CKOJIOTTUHUX BU-
TOJI BiJT Bi/IMOBH 3alIOIsIHHSI ITKO/IX CIIAJTFOBAHHSM CO-
JIOMH 1 TICISHKHAUBHUX PEIITOK, CTAHOBUTH OJM3BKO Mi-
TBspAa rpuBeH Ha pik. OAHAK CHOTOAHI MOCIYTH €KO-
cUCTEeM He OepyThCsl 0 yBaru MOBHOIO MipOIO B JIi-
COBOMY TOCTIOapCTBI YKpaiHW, TPaaulliitHO HIeThcs
natie mpo (GYHKINT JTciB. Y CLTBCHhKOMY TOCIIOAApPCTBI
TEPMiH «IIOCIYTH arpoeKoCUCTEM» IIie He 3HANUIIOB BU-
KOPHCTaHHS HaBiTh Y HAYKOBUX MyOJiKalLisfx, HE KaXy-
Y1 B)KE PO 3aKOHOJABYO-HOPMATUBHY 0a3y Ta MpaKTH-
Ky OOIpYHTYBaHHS TOCIIOJIAPCHKUX PillICHb.

SIKUM K€ YMHOM JOCSTTH TaKUX CYTTEBUX 3MiH Y
migxogax 10 (GopMyBaHHS CEKTOPAIBHOI IONITHKH,
o0 pe3yibTaTH OIIHIOBAHHS MOCITYT €KOCHCTEM CTa-
T KOPHCHUMH, 000B’SI3KOBUMH JJIs1 (POpMYBaHHS 110~
JITUKHA CTAJOr0 3eMJICKOPUCTYBAaHHS, NPUHHATTS pi-
IMEeHb Y CUTBCBKOMY 1 JlicoBoMy rocmomapctsi? Lleit
BUKJIMK BHMAarac BijJ IOCIIJAHUKIB 3HAYHO OLIBIIMX
3ycuib, HDK BHCYBAaHHs TapHHX iell Ta reHiaJbHUX
METO/I1B OLIIHIOBAHHS, sIK1, Ha KaJib, HE BIIMBAIOThH BH-
pilIansHO HA TPOMAJICHKY TyMKY Ta Jiii TIOJITHKIB.

VY ToOM e yac moTpiOHO BU3HATH, IO IOTHT HA T10-
CIIYTH €KOCHUCTEM IIBHKO 3pOCTaTuMe B Mipy 30i11b-
IIICHHS HACEJICHHS Ta PIBHS JKUTTS Y CBITOBOMY BHMIpI.
ToMy HEOOX1JIHO YITKO KOHCTATyBaTH, 1110 OIIHKA I10-
CIIyT €KOCUCTEM — I1€ IHCTPYMEHT JJIsl TBOPEHHS OIITH-
MaJbHHUX CIIEHapiiB 3eMJIEKOPHCTYBaHHS Ha 3acajax
CTaJIOr0 PO3BHTKY.
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nﬂaHIIIPOBaHI/Ie YCTOI‘/'I‘-II/IBOTO
3emnenosib30BaHNA Ha OCHOBaHUN Teopun
SKOCUCTEMHbIX ycnyr: npumep 060CcHOBaHMA
TexXHoNornyeckKoro peweHmAa

N.1. Conosuin’, P.O. Ko3zak?, T.A. KynewHbIk?

BaxnocTp ycayr skocucTteM i 01arococrosi-
HUsI YeJloBeKa BO BCe OONbLICl CTENEeHW MpH3HACT-
Csl B IOJIMTHMKE MHOIMX CTpaH Ha MECTHOM, Hally-
OHAJbHOM M MEXIyHapoIHOM YpoBHiIX. B VYkpa-
WHE 3Ta KOHUENIMs BCEe elle He MOoIy4usa JOJK-
HOI'O BHHUMAaHUs, I0O3TOMYy M HE HallUla IPaKTH-
YecKoro npuMeHeHus. BerienctBue Bce Oombliero
0O0IIECTBEHHOTO JaBJICHHUSI, KOTOPOE OKa3bIBaeT 00IIe-

CTBEHHOE MHEHHE Ha TOCYIapCTBEHHBIE CTPYKTYPHI U
OM3HEC BO BCEM MHpPE, BO3PACTAIOT MOMBITKH OCYIIECT-
BIICHMSI S)KOHOMHUYECKOHN OLIEHKH aKTHBOB DKOCHCTEM, a
MTOJIUTHYECKHUE CTPYKTYPHI BO BCe OOINBINEH CTETIeHH
BBIHYK/ICHBI BKIIIOUATh MX B WHUIIMATHBHI B 00JIACTH
IJIAaHUPOBAHUs 3eMIIeNoNb30BaHud. HecmoTps Ha To,
YTO KOHIIEMIINH KOJIOTHU3AIIUN SKOHOMHUKH U TIePexo-
Jla K yCTOWIUBOMY Pa3BUTHIO BO BCE OOJBINCH CTEIIEHN
YCHJIMBAIOT CBOE BIUSHHE Ha MOJUTHKOB, 3eMJIETIONb-
30BaTely, pa3IUYHbIC HE3aMHTEPECOBAHHBIE CTOPOHBI,
B YaCTHOCTH YyYEHBIC, BBIHYXJIEHBI TPU3HATH, UYTO
YCIIyTH 3KOCHCTEM, BEPOSITHO, OyIyT B LEHTpE Oymy-
1€} MOJUTHUKHY 110 HCITOJIb30BAHHIO 3€MEITb.
HecMoTtpst Ha HEKOTOpbIE OrpaHUYEHUS U METOJO-
JIOTHYECKHE MPOOJIEMBI OLIEHKH yCIyT SKOCUCTEM, MH-
Terpamus Takux OIIeHOK B IPOLIECChl MPUHATHUS YIIPaB-
JICHYECKHX PENICHUH JTOJHDKHA CTaTh IPUOPUTETHOMH 3a-
nmadeil B cpepe MEHEKMEHTa IPUPOTHBIX PECYPCOB, B
YaCTHOCTH B OOJIACTH TJIAHWPOBAHUS 3EMJICTIOIB30Ba-
Husl. Ponb jecHOro m arpapHoro CeKTopoB 0COOCHHO
Ba)KHA B 9TOM KOHTEKCTE, ITOCKOJIBbKY B YKpawmHe yCiTy-
TH DKOCHCTEM HE MPUHUMAIOTCS BO BHUMaHHUE B JIeC-
HOM XO35IIICTBE, a TEPMHH «YCIIyTH arpo3KOCUCTEM» HE
YHOTpeOIIIeTCS HU B HAYYHBIX IyOIHMKANNAX, HA TEM
6onee Ha mpakTuke. OTIEHKH yCIyT SKOCHCTEM HE00XO0-
JTUMO TMPOBOAMTH HA OCHOBAaHMM CUCTEMHOTO MOAXO/a
IyTeM HMHTErPalud SKOJIOTMUYECKHX, YKOHOMUYECKUX
W CONMOKYIBTYPHBIX OIICHOK. DTO ITO3BOJHUT obecrre-
YUTHh MOHUMAHNE BBITOJI, TTOJYUYEHHBIX OT 3KOCUCTEM,
1 pacxolloB, CBSI3aHHBIX C UX HMCIIOJIB30BaHUEM. YYeT
CTOMMOCTH YCIYT DKOCHCTEM B pe3yibTaTe COXpaHe-
HUS OTPENEICHHBIX THUIIOB PACTHTEIHHOCTH B JIAH]I-
madre (Harp., JIECOB) M BBITOJ OT OTKa3a MpPUYHHE-
HUSl BpeJa OKpYXKarolleld cpele IMO3BONISIET PacCdh-
TaTh HKOJIOTO-YKOHOMHYECKHE BBITOIBI OT BHEIPEHUS
HOBBIX TEXHOJIOTMH NpPOU3BOACTBA. B KkauecTBe npu-
Mepa B CTaTbe€ pacCUUTaHa HKOJIOT0-IKOHOMUYECKAs
BBITOZIa OT BHEJPEHUS TEXHOJOTHHA W3TOTOBICHUS
JPEBECHO-COJIOMEHHBIX IUIMT HAa OCHOBAaHUHU Yyde-
Ta CTOMMOCTH YCIYT JIECHBIX KOCHUCTEM M CTOMMOC-
TH DKOJIOTHYECKMX BBITOA OT OTKa3a NPUIHMHEHHUS
Bpella OKpYKalollel cpene CXKUTaHHeM COJIOMBI U
ocTaTKoB cOopa ypokas. Paccumrannas skojoro-
9KOHOMMYECKAs BBITO/Ia OT BHEAPEHUS TEXHOJIOTHH 13-

Conosuut  Heopv Ilagnosuy — axagemuk JlecHol akameMuun
HayK Ykpausel, Buue-ipe3uaeHT JIAH Vkpaunsl, poxrop
IKOHOMHYECKHX HayK, mpodeccop Kadenpsl 3KOIOTHICCKOI
OKOHOMUKH. HalMoHaNbHBI JIECOTEXHUYECKHH YHUBEPCUTET
VYkpaunsl, yi1. renepana Yynpunky, 103, r. JIbBos, 79057, Ykpauna.
Tem.: 032-287-03-88, +38-097-284-08-81. E-mail:  soloviy@
yahoo.co.uk ORCID: https://orcid.org/0000-0001-5885-6264.

Kosax Pycnan Onecoéuu — NOKTOp TEXHHYECKHX HAyK, JOLEHT
Kageapbl TEXHOJIOTHH JPEBECHBIX KOMIIO3HILIMOHHBIX MAaTEPHAIIOB,
He/utoNio3bl M Oymaru. HanmoHanmbHBIA — JIE€COTEXHUYECKUI
yHUBEpcUTeT YkpauHbl, yi. renepana Uynpuuku, 103, 1. JIbBoB,
79057, Vkpauna. Ten .: 032-238-44-99. E-mail: kozak ruslan@
ukr.net ORCID: https://orcid.org/0000-0003-1297-9810

Kynewnux Tapac Hpkosuu — couckarenb Kadeapbl SKOTOTHYECKO
OKOHOMUKH. HalMOHaNbHBIA JIECOTEXHUYECKHH YHUBEPCUTET
VYkpaunsl, yi. renepana Uynpunku, 103, JIsos, 79057, Ykpauna.
E-mail: kuleshnyk@gmail.com ORCID: https://orcid.org/0000-
0003-3386-8634

I. Soloviy, R. Kozak, T. Kuleshnyk. Sustainable Land Use Planning on the Basis of Ecosystem Services Theory: the Case... 167



HaykoBi npaui /liciBHnyoi akagemii Hayk Ykpainu, 2020, sun. 20

TOTOBJICHHUSI JIPEBECHO-COJIOMEHHBIX IIIMT Ha OCHOBA-
HUU y4eTa CTOUMOCTH YCIIYT JIECHBIX SKOCHCTEM U CTO-
MMOCTH JKOJIOTMUECKHUX BBITOJI OT OTKa3a MPUYHHCHUS
Bpe/ia COKMTaHUEM COJIOMBI U MOCJICYOOPOUYHBIX OCTaT-
KOB, COCTABIISIET MIJUTHAP] TPUBEH B TOJ.
Pa3paboTurku NMOJIUTUKH, Pa3IUYHBIC 3eMJICTIONb-
30BaTe/IM U 3aMHTEPECOBAHHBIC CTOPOHBI IOJKHBI 0CO-
3HaTh, YTO YCIYTH HKOCHCTEM CTaHOBATCS Bce Ooiee
Je(PUIUTHBIMU, U JIOJDKHBI OBITh OIICHEHBI, TaK Kak
He ynactes 3G(HEeKTHBHO yIPABIATH TEM, UTO HE UMe-
eT IeHBl. B To e BpeMst CIpoc Ha yCIyTH SKOCHCTEM
OyzeT ObICTPO BO3pacTaTh MO MEPE YBEIUUCHUS YHC-
JICHHOCTH HAaCeJICHHsS W YPOBHs >Ku3HH. [losTOomMy
OIIEHKA YCITYT SKOCUCTEM — 3TO HE3aMEHUMBI UHCTPY-
MEHT JUIsl CO3[aHUsI ONITUMAJIbHBIX CIICHAPUEB 3eMIIe-
0JIb30BaHMSI HA TPUHIUIIAX YCTOWYMBOTO PA3BUTH.
KaroueBbie ¢JioBa: CTOUMOCTh YCIYT SKOCHCTEM;
BBITOJIbI; JPEBECHO-COJIOMEHHbBIC IUTUTHI; 3eMEJIbHAs
MOJIMTUKA; JIECHOE XO34MCTBO; CEJILCKOE X035HCTRO.

Sustainable Land Use Planning on the Basis
of Ecosystem Services Theory: the Case with
Technology Decision Substantiation

. Soloviy’, R. Kozak?, T. Kuleshnyk?

The importance of ecosystem services for human
well-being is increasingly recognized in the policies of
many countries at the local, national and international
levels. In Ukraine, this concept has not yet received
due attention, and therefore has not found practical
application.

Many modern agricultural, forestry and water
management practices suppress vital ecosystem
services, thereby limiting the ability of these sectors
to feed the population, increase work productivity,
preserve the environment and promote human well-
being. Understanding the mature of these impacts is
essential for developing land management strategies
that will ensure food security, broad array of ecosystem
services and successful adaptation to climate change.

As the concepts of greening the economy and
transitioning to sustainable development increasingly
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extend their influence to global politicians, land
users, stakeholders and scientific community they all
are forced to recognize that ecosystem services are
likely to be at the heart of future sustainable land use
policy.

Despite some limitations and methodological
problems in the evaluation of ecosystem services,
the integration of such assessments into management
decision-making processes should become a priority
in the field of natural resource management, in
particular in the field of land use planning. The role
of the forest and agricultural sectors is particularly
important in this context, as ecosystem services are not
taken into account in forestry in Ukraine, and the term
«agroecosystem services» has not become widespread
in scientific publications or even not mentioned in
practice. Evaluation of ecosystem services should
be carried out on the basis of a systems approach by
integrating environmental, economic and socio-cultural
assessments. This will provide an understanding of
the benefits derived from ecosystems and the costs
associated with their use. Taking into account the cost
of ecosystem services due to the preservation of certain
types of vegetation in the landscape (eg forests) and
the benefits of avoiding environmental damage makes
it possible to uncover the environmental and economic
benefits of the introduction of new production
technologies. As a case study, we calculated the
environmental and economic benefits of implementing
technology for the production of wood-straw boards
based on the cost of forest ecosystem services and the
cost of environmental benefits from the refusal to harm
the burning of straw and post-harvest residues.

Ecosystem services help generate income and
well-being in broad sense and prevent loosing costs
to society. All kinds of benefits (and costs) must be
taken into account in one way or another in decision-
making processes. Evaluation of ecosystem services
helps to identify beneficiaries and obtain data on the
recommended scale of possible payments for ecosystem
services (PES). This helps to obtain information on the
appropriate level of PES and to determine whether they
should be applied or not in concrete case.

How to achieve such significant progress in the
approaches to the sectoral policies formation, so that
the results of ecosystem services evaluation became
useful tool and mandatory requirement for the
formation of sustainable land use policy, decision-
making in agriculture and forestry? This challenge
requires researchers to work harder for influencing on
public opinion and politicians vision. To address current
real-world problems studies must become much more
problem-oriented rather than instrumental-oriented.
Therefore researchers will have to analyze the interests
of different stakeholders and sectors and politicians
in society and in which way they can influence
the application of their methods and techniques in
policy to both land use planning and natural resource
management in general planning.

Key words: ecosystem services value; benefits;
wood-straw boards; land policy; forestry; agriculture.
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Visions, Missions and Strategies of selected International
Forest Research Organizations

A. Koller’, N. Weber?

This paper provides a comparison of current visions, missions and strategies of three international forest research
organizations. European Forest Institute (EFI), Center for International Forest Research (CIFOR) and International
Union of Forest Research Organizations (IUFRO). Against the background of theoretical conceptions of visions,
missions and strategies, a qualitative tabular content analysis is applied. A special focus lies on the thematic work areas
of the organizations and their connection to the Sustainable Development Goals (SDGs).

Visions and missions provide an important guidance for employees and other people in the organization, but also for
communication to outsiders. Within strategies, Non-Profit Organizations can define their mission and vision as well as
strategic goals. Recent missions and visions of EFI, CIFOR and IUFRO are analyzed with a textual analysis, while for
their strategies a summarizing content analysis is used.

The comparison discloses differences between the three organizations with regard to their orientation towards
societal impact and/or advancement of science. However, all of them strive for improving living conditions for people.
CIFOR clearly focuses on the SDGs and covers all of them, while IUFRO and EFI do this only partially. Except for
doublings, EFI and IUFRO together address 12 SDGs out of 17 SDGs. This finding is especially important in the light of
the current cooperation between EFI and IUFRO. Both organizations signed a Memorandum of Understanding in 2019,
where they claim to account for achieving the SDGs by strengthening the role of forest conservation and sustainable

forest management.

Key words: Research networks; international organizations, strategic planning; epistemic communities.

Introduction. In a globalized and rapidly changing
world, forests are facing numerous expectations and

on regional and global level. The International
Organization of Forest Research Organizations

threats. Climate change, illegal trade of wood and invasive
species as well as land use changes have an influence
on forest areas and ecosystems. Population growth and
urbanization place increasing demands on forests and the
ecosystem services they are providing. For effectively
addressing the challenges of global change, itis necessary
to understand these challenges and to find solutions.
That is why, in addition to national organizations, forest
research networks and organizations are occurring

(IUFRO) was founded in 1892 already, while both the
Center for International Forestry Research (CIFOR) and
the European Forest Institute (EFI) were established
in 1993.

Two of these organizations, i.e. EFI and CIFOR,
recently announced their collaboration to support
sustainable development and the United Nations
Sustainable Development Goals (SDGs). On May
24 2019, CIFOR and EFI signed a Memorandum
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of Understanding explicitly listing the following
areas of priority collaboration (European Forest
Institute, 2019b): a) The role of forest conservation
and sustainable forest management for achieving the
SDGs; b) Climate smart forestry and bioeconomy for
mitigation and adaptation to climate change and their
contribution to the Paris Agreement targets; c) Global
forest governance.

The sustainable development goals are an important
tool to face the problems of globalization and global
change in the social, economic and ecological
dimension. They were introduced by the United
Nations in 2015 in the 2030 Agenda for Sustainable
Development (United Nations General Assembly,
2015).

The objective of this paper is to contrast and compare
current missions, visions and strategies of the selected
forest research organizations. Both a summarizing and
an inductive content analysis after Mayring & Fenzl
(2019) are applied to provide an overview as well as to
develop a tabular analytical scheme.

Data and Methods. Selected organizations.
The European Forest Institute is an international
organization with a pan-European focus, uniting 120
Associate and Affiliate Member organizations in 38
countries. Its headquarters are located in Joensuu,
Finland, with regional offices in Barcelona, Bordeaux,
Bonn and Brussels. Besides, EFI has project offices in
Malaysia and China. EFI has its work field in conducting
research and providing policy support based on forest-
related research (European Forest Institute, 2019a).
Advocacy activities have been intensified since 2010.
A specialty of EFI is the high-level forum on forests
called Think Forest where policy makers and forest
scientists convene in a science-policy dialogue.

The Center for International Forestry Research
is part of the Consultative Group on International
Agricultural Research (CGIAR), a global research
partnership that aims to reduce poverty, enhance food
and nutrition security, as well as to improve natural
resources (Consultative Group on international
Agricultural Research, 2019). CGIAR, constituting
the roof organization of CIFOR, laid great emphasis
on developing a «future vision, goal, mission and
strategy» (CGIAR, 2000). As a non-profit, scientific
institution, CIFOR leads the CGIAR Research Program
on Forest, Trees and Agroforestry. In addition to the
headquarters of CIFOR in Bogor, Indonesia, offices are
located in Nairobi, Yaounde, Lima and Bonn. CIFOR
works in more than 50 countries mostly in the southern
hemisphere, e.g. Brazil, the Democratic Republic of
Congo and Mozambique, parts of Asia and the Russian
Federation. CIFOR states to conduct innovative
research, to develop their partners” capacity and to
engage in a dialogue with all stakeholders (Center for
international Forestry Research, 2019).

The International Union of Forest Research
Organizations is a member of the International Science
Council (ISC), the latter constituting a non-profit, non-
governmental organization that unites international,
national and regional scientific unions and associations.

Its members belong to the natural and the social
sciences (International Science Council, 2019a). The
Council s activities focus on three principal areas of
work: (1) science-for-policy to communicate science
that is relevant to policy, (2) policy-for-science to
enable science to contribute in the international public
domain, and (3) scientific freedom and responsibility
(International Science Council, 2019b). IUFRO,
the forest branch of ISC, counts almost 700 member
organizations in over 125 countries and unites about
15.000 scientists. The headquarters are located in
Vienna, Austria. It is the global leading network, both
for forest science cooperation and research in forest-
focused and forest-related topics. As a non-profit and
non-governmental international network of scientists,
it «enhances the understanding of the ecological,
economic and social aspects of forests and trees»
(www.iufro.org, accessed April 4, 2020; International
Union of Forest Research Organizations, 2019).

Methods. In this paper, current strategies are
examined that are displayed at the official websites
of IUFRO, CIFOR and EFI. The regarded visions and
missions in all documents are introduced by the caption
«Vision» or «Missiony.

Forthestrategies of each organization,asummarizing
content analysis is used. In this qualitative content
analysis method after Mayring & Fenzl (2019), the
content of a document is paraphrased and generalized.
Furthermore, an inductive content analysis is used. For
this method categories based on the document are set
up. In a second step the content of the document can
be assigned to these deductive developed categories. A
distinction is made between two categories, i.e. «societal
impact — oriented» and «science — centered», where the
visions and missions are assigned to. For categorization
of the work areas of the strategies, the SDGs from
«The 2030 Agenda for sustainable Development» of
the United Nations General Assembly (2015) are used.

Current state of research on strategies, visions and
missions. In this chapter, the authors give a definition
of vision and mission, since the terms and their
purpose are often unclear (Baetz & Bart, 1996). For
simplification the terms «vision» / «vision statement,
as well as «missiony» / «mission statement» are equated.

According to Slyusarenko (2015), the concept of
«vision» can be defined «as a strategic vision of itself
by any institution due to its capacity to most effectively
and fully realize its own mission (purpose, generic
calling) under certain institutional slogan (motto — short
formulation of the main guiding idea, action program)».
As stated by Collins & Porras (1996) a vision should
provide guidance on: a) The core ideologies: «(...) what
we stand for and why we exist». They contain the core
values and the core purpose of the organization; b) The
envisioned future: «(...) what we aspire to become, to
achieve, to createy.

This is a bold goal that should be reached within 10-
30 years and a vivid description of what it will be like
to achieve the goal.

While the core ideology remains unchanged, the
envisioned future requires adaption and progress to
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be achieved. A core value is an intrinsic value for the
people that work in an organization by which they can
identify themselves and that is important for them.
The core value is not formed by markets or other
environmental factors but only by the inner beliefs of
the company’s leaders. The core purpose should guide
and inspire an organization by showing the deeper
and fundamental purpose of this organization (Collins
& Porras, 1996). A vision should be inspirational
and easy to remember, so it should be no longer
than twelve words (Raynor, 1998). In a similar vein,
Papulova (2014) recommends vision statements in
strategic managements to be easy to understand, easy to
remember, positive, motivational, inspiring, attractive,
challenging and future-oriented. For developing a
vision, several ways are possible: (i) discovering by
intuition, (ii) team approach, (iii) rational approach, (iv)
adapting the vision of other subjects (Papulova, 2014).

Specifically for Non-Profit-Organizations (NPOs), a
vision is «an organizational aim that guides strategies,
policies and tasks; it is also a key source of cultural
formation and sustainable management.» (Liao &
Huang, 2016: 21). There are two dimensions of vision,
i.e. leadership philosophy and specific impression.
Moreover, an organization’s vision points to the beliefs
and values, both of its leader(s) and the enterprise
(ibid.). In contradiction to enterprises, for NPOs only
few organizational strategies have been developed.
One of these focuses on three key issues: (i) the public
value to be created, (ii) the sources of legitimacy and
support for the organization, and (iii) the operational
capacity for delivering value (Liao & Huang, 2016).

According to Pearce (1982) a mission statement
has three components: a) The company’s basic product
or service; b) The primary market; ¢) The technology
used for the production and delivery of the product or
service.

In the case of NPOs there is no market in the
traditional sense, but still an addressee that shall receive
the product or service provided. Unlike the vision, the
mission is shaped by inside and outside claimants. The
internal input comes from f.e. the executive officers as
well as the employees. The external input is given by
customers, competitors, governments, general public
and others (Pearce, 1982). Raynor (1998) puts it even
simpler: The mission of an organization should define
its core competencies and values.

There is an overlapping between the definition of
«mission» from Raynor (1998) and Pearce (1982):
both agree that a company’s mission includes its core
competencies, the basic product or service it delivers for
the primary market. But while Raynor (1998) assigns a
company’s core values to the mission, Collins & Porras
(1996) assign it to the vision. This example shows that
there are many views what a vision and mission should
contain. The authors agree with the opinion of Raynor
(1998) that different definitions of vision and mission
are equally useful in their contexts.

In their meta-analysis, covering 20 years of research
on mission statements, Desmit et al. (2011) summarize
frequently cited benefits. Mission statements are

«providing a sense of the organizations’s direction and
purpose», «focusing the allocation of organizational
resourcesy, «communicating effectively with important
internal and external stakeholders», and «describing the
values of the organization that will guide and inspire
organizational members».

Obviously, there are strong linkages between
visions and missions. Normally, missions are created
from visions, but that is not always the case. While
the vision of an organization should describe how it
adds value to society, the mission tells what it will do
for external clients and society that these goals will
be achieved (Moore et al., 2011). Hence, a mission is
easier recognized than a vision. «But when the vision
of an organization is recognized, it will help clarify
its mission and its planning efforts. Without vision,
there cannot be a mission» (Taiwo et al., 2016). Other
authors claim that the main difference between these
two concepts are the temporality and the order of
application. Notwithstanding, to ensure the success and
the survival of an organization, they should «contribute
to positive societal-level impact» (Moore et al., 2011:
22) and be consistent with each other (Loépez-Morales
& Ortega-Ridauro, 2016).

In a company’s strategy specific goals are defined
that drive actions to achieve the vision (Raynor,
1998). Based on the vision, a strategy has a set time
frame, where the goals should be achieved. Within a
strategy, a company can define its mission and vision
as well as strategic goals. Strategies are necessary
for Non-Profit Organizations for several reasons:
increasing complexity, heterogenic stakeholders,
discontinuity, technological change, pressure in
competition and privatization, demand of constituents,
increasing pressure for interaction, cooperation,
professionalization (Schneider et al., 2007).

With regard to the linkages between visions,
missions and strategies, Papulova (2014) puts it simply
as following: «Vision and mission should explain why
we chose the specific strategy«.

Vision, mission, strategy and action are the four
components of strategic planning (Taiwo et al., 2016).
Obviously, these three catchwords found entry into
the documents of the selected organizations in recent
years only. For instance, in an article where leaders
of the three mentioned organizations presented their
views and plans, the words »vision» and «strategy» are
mentioned only once while «mission» does not occur at
all (cf. Burley et al., 2001).

Results. Summary of the Strategy of EFI. The
strategy of EFI (European Forest Institute, 2016)
comprises six pages, a cover sheet and a decorative
reverse side. The headings are as following: Connecting
knowledge to action; Global context; Thematic
framework; Strategic goals; Strategic activities.

Vision and mission of EFI are located on the
first page «Connecting knowledge to action» of the
document. The organization is introduced with its
Main Themes, i.e. Bioeconomy, Resilience and Gover-
nance, and its Strategic Goals.
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The Global Context highlights the importance of
forests for a circular, biobased society. The circular
biobased economy is necessary for a sustainable future
that is threatened by factors of global change caused
by fossil-based economy.

The Thematic Framework explains the need of
research in the fields of Bioeconomy, Resilience
and Governance. According to EFI, the European
bioeconomy relates to other factors like the international
policy framework and the dynamics of global biomass
demand by globalization. Interdisciplinary, cross-
sectoral research is needed to identify markets,
products, policies and forest resources. The global
change and urbanization have a big impact on the
socio-ecological resilience of Europe. It is necessary to
connect forest science with other land-use disciplines
and urban studies to maintain intact, sustainable used
forests and landscapes in an urbanized global connected
Europe. Another threat to the European forests is the
increasing conflict around land resources. EFI also
supports forest governance in a changing environment.
A new programme called NewGo! was deliberately
established to provide «a platform to collaborate with
other global international organisations like CIFOR
and ICRAF and networks like ITUFRO» (European
Forest Institute, 2019c¢).

The thematic framework is meant to help EFI to
achieve its strategic goals. Under ‘Strategic Goals’
each goal and its relevance to build a circular bio-
based economy is explained in detail. EFI wants to
build a European forest research and innovation area,
to inform policies, to address societal challenges and
opportunities and to raise the awareness in society of
the importance of forests (Fig. 1).

Under ‘Strategic Activities’, advocacy, research and
foresight, knowledge networking, capacity building
and building bridges are listed. These activities should
contribute to the achievement of the strategic goals.

R
@ S
Q“ND INNO‘“’SXo

Figure 1: Strategic goals and thematic framework
of the EFI Strategy 2025
Source: https://efi.int/sites/default/files/files/about/
efi_strategy2025 14112016.pdf

Summary of the Strategy of CIFOR. The strategy
of CIFOR (Center for International Forestry Research,
2016) includes 40 pages in total. The first six pages
contain a cover page, a contents page, list of figures,

tables and boxes as well as a list of abbreviations. The
chapter headlines of the strategy are: Introduction;
CIFOR’s aspirations; How we work; Thematic work
areas; CIFOR’s outcomes and impacts; Implementation
and geographic focus.

In the introduction CIFOR explains the background
of the strategy. In view of the Sustainable Development
Goals (SDGs) and the Paris Agreement from 2015,
CIFOR had to revise and adapt its previous strategy
that would have ended 2018. The updated strategy
includes the integrated landscape approach and shows
a strong connection to the SDGs.

CIFOR specifies the vision, mission and values that
the organization relies on. The values are concretized
as following: Commitment to impact; innovation and
critical thinking: integrity and professionalism; respect
and collaboration.

How we work highlights CIFOR’s principles and
thematic work areas, CIFOR’s theory of change, and
CIFOR's three pillars: (1) Research for impact, (2)
Capacity development, (3) Outreach and engagement.
The thematic work areas are connected to CIFOR’s
theory of change, their pillars and related SDGs.
According to its theory of change, CIFOR wants to
contribute to reduced poverty, improved food and
nutrition security, and improved natural resource
systems and ecosystem services through demand-
driven research that leads to knowledge-based policy
and practices.

To use its resources most efficiently, CIFOR focuses
on six thematic work areas that the organization
believes have the greatest impact potential (Fig. 2).
Each of the thematic work areas has linked sub-themes
where the research goals are specified. The thematic
work fields relate to different SDGs so that a total of
16 SDGs can be covered. Adding the leading role of
CIFOR in the Global Landscape Forum, the SDG 17:
Partnership on all goals is addressed. Consequently,
CIFOR includes all 17 SGDs into their strategy.

The theme Forests and human well-being focuses
on improvement of people’s livelihoods and wellbeing
through forest use and conservation. The natural
resources of forests shall help reducing poverty in
developing countries. The research aims to inform and
influence forest policy on the regional and global level.

Sustainable landscapes and food investigate the
role of forest foods for improved nutrition and food
security as well as the interaction of forest ecosystem
services and agriculture. CIFOR aims to study and
describe the importance of forest products, forest
attributes and tree-based agricultural systems for
healthy and diverse diets.

In Equal opportunities, gender, justice and tenure
CIFOR seeks to integrate all genders in their research
and action initiatives. The organization wants to
understand the factors that inhibit rights transfer to
indigenous people and other minorities and to evaluate
the effects of this devolution on forests, livelihoods and
local governance, including women'’s participation.

The topic of Climate change, energy and low-
carbon development is the two-sided relationship of
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forests and agricultural land with carbon: Forestry and
agriculture can be sinks but also sources of carbon
dioxide. Further research is needed to understand the

interactions between forests, other landscapes and
climate, to reduce the impacts of climate change and to
protect local livelihood as well as ecosystem services.
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Figure 2: SDGs addressed by CIFOR Strategy
Source: http://'www.cifor.org/publications/pdf files/Books/CIF ORStrategySummary2016.pdf

Value chains, finance and investments faces the
challenges of economic growth. Social inclusion and
sustainability must be maintained by more sustainable
value chains, and by support of small- and medium-
scale enterprises. So they can compete in a global
industry, while aiming at high environmental and social
standards. CIFOR wants to support sustainable public,
private and public—private governance arrangements
along with inclusive business models.

In the field of Forest management and restoration,
CIFOR mainly conducts research on carbon-rich
wetlands, mangroves and peat lands, regarding their
role in climate mitigation, nutrient cycling and other
ecosystem services. For improved forest management
and restoration, CIFOR investigates in diversified
forest management and forest landscape restoration.

CIFOR'’s outcomes and impacts lists measurable
key impacts that should result within the 10 years of
the strategy. The table links indicators with associated
work areas and SDGs.

Implementation and geographic focus describes
how CIFOR wants to achieve the strategic outcomes
in which ecological regions. Each thematic work area
has a research team. Additionally, a seventh research
team carries out the monitoring, evaluation, assessment
and coordination of approaches and data management
and a further team is established for outreach and
engagement.

Summary of the Strategy of IUFRO. The strategy
of IUFRO (International Union of Forest Research
Organizations, 2015) comprises 28 pages in total, of
these 17 pages of text. Pictures related to forests are

embedded in the text as well as on the front cover and
on the last two pages.

On the first pages, the readers are provided with
a foreword, a table of contents and the executive
summary in four different languages. The main content
is structured as following: Vision/Mission/Core Values;
Overview; Five Themes; Institutional Goals.

The Overview presents the background behind
the five chosen themes. IUFRO wants to provide a
knowledge base to face the main challenges forests
are experiencing and thereby promote sustainable
development and human well-being. Each theme
relates to the threats affecting forests. The themes are
briefly explained in the overview.

Each Theme features a problem statement, where a
short introduction to the topic is given, followed by a
justification why research is necessary, and emphasis
areas, where concerted research targets and areas are
proposed.

The Topic of Theme 1: Forests for People is the
changing relationship between people and forests and
the emerging consequences for social values of forests,
people’s livelihood and quality of life depending on
forests. It is important to understand the drivers of
change to develop a more sustainable relationship
between people and forests, to improve management of
forests and forest-related landscapes, to enhance forest
ecosystem services and to inform policy makers for
policy decisions that lead to a fair delivery of forest
benefits for all people. The four emphasis areas are: (1)
Forests for livelihood, (2) forests for quality of live, (3)
Social values of forests and (4) forest governance.
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Theme 2: Forests and Climate change deals with
mitigation and adaptation options of forests mitigation
and adaption options of forests to climate change.
Mitigation and adaption strategies are an important
research field to ensure forest ecosystems and its
services. The emphasis areas are (1) Impacts of climate
change on forest ecosystems and forest-dependent
people, (2) Feedbacks between climate, land cover,
forest disturbance and provision of energy and water,
(3) Biodiversity and invasive species, (4) Mitigation
and adaption strategies.

Theme 3: Forests and forest-based products for
a greener future circle around woody biomass and
ecosystem services as important products of forests that
will play a key role in the emerging bio-based economy.
The products and services of forests and their potential
are still undervalued and not enough understood. The
three emphasis areas (1) New forest products and
services, (2) Use of forest-based products and services
and (3) Valuing forests and their ecosystem services
shall help in understanding the role of forest products
and services for the future well-being of the world’s
population.

In Theme 4: Biodiversity, Ecosystem Services and
Biological Invasions the focus lies on the biodiversity
associated with forests and its threads from
globalization, climate change and invasive species.
The effects of forest and biodiversity loss are poorly
understood and demand further research in this matter.
Another important research area is the development
of conservation strategies for forest biodiversity and
associated forest ecosystem services. The emphasis
areas of this theme are: (1) Trends, causes and impacts
of biodiversity loss at all levels, (2) Landscape-level
strategies for biodiversity conservation and sustainable
use, (3) Ecosystem services, (4) Contribution of
restoration to the conservation on and sustainable use of
biodiversity and ecosystem services and (5) Biological
invasions threatening biodiversity and ecosystem
services of forests.

The areas of Theme 5: Forest, soil and water
interactions are the ecosystem services of the forest
providing fresh water, water conservation, water
regulation and soil protection. The integrity of these
ecosystem services is put at risk by deforestation, forest
degradation, land-use changes and climate change.
It is necessary to find multi-sectoral and integrated
landscape approaches to stop the loss of these ecosystem
services and to meet the growing demands. For a better
understanding and protection of the resources more
research on the interactions between forest, water, soil
and climate is needed. Four different emphasis areas are
listed: (1) Macro-level land management and impacts
on the water cycle, (2) Climate change adaptation and
mitigation, and interactions with water yield and quality,
nutrients and soil resources, (3) Forest ecosystems and
water conservation and (4) Forest ecosystems and
disaster prevention and reduction.

The topic Institutional Goals describes areas in
which IUFRO wants to perform better or to be more
active. To reach these goals [UFRO is going to diversify
its funding base by creating a fundraising culture

within [TUFRO’s decision-making bodies, develop a
fundraising strategy and to strengthen its institutional
capacity for donor intelligence and fundraising. Three
different institutional goals are defined. Each of them
has three different objectives with specific actions that
shall lead to fulfillment of the respective goal. The
goals are: Goal 1 — Research excellence: Strive for
quality, relevance and synergies; Goal 2 — Network
Cooperation: Increase communication, visibility and
outreach; Goal 3 — Policy impact: Provide analysis,
insights and options.

Comparison of Strategies, Visions and Missions
of the Selected Organizations. Comparing the content
of the strategies each of the organizations states
their visions, missions and thematic work areas in
the strategy document. ITUFRO and EFI display
strategic/institutional goals, while CIFOR lacks them.
Core values are disclosed by CIFOR and IUFRO.
Outstanding about the strategy of CIFOR is that it
includes implementation plans and key measurements
for the success of their goals in the strategy. EFI
provides an implementation plan, too, but in an extra
document.

Inthe tabular analysis (Tab. 1,2, 3) it is recognizable
that EFI has the shortest vision, mission and strategy.
Due to the length of the strategies of CIFOR, 40 pages,
and IUFRO, 28 pages, both organizations have an
executive summary. CIFOR’s executive summary is
an extra document with 12 pages available in English,
French, Indonesian and Spanish while TUFRO’s
executive summary counts one page. The available
languages are English, French, German and Spanish.
The strategy covering the shortest time period is the
strategy of IUFRO with four years. The strategies of
CIFOR and EFI were designed for ten years, both the
period 2016-2025. While IUFRO states its vision and
mission on the official website and strategy, CIFOR’s
and EFI’s vision and mission are only included in the
organization’s strategies.

Obviously, there is an overlapping of the thematic
areas of CIFOR and IUFRO. Both aim at «Forests
and climate change» and on the «Interactions between
forests and humans». A linkage between EFI and
IUFRO can be seen in the topic «Bioeconomy». EFl and
CIFOR have no overlapping thematic work areas. The
results of the inductive analysis on the categorization
of the work fields from EFI and IUFRO into different
SDG goals can be found in table 4 (EFI’s work areas
and associated SDGs), and table 5 (IUFRO’s work
areas and associated SDGs).

Some goals like «SDG 4: Quality education» or
goal «SDG 5: Gender equality» are not included in
both organizations’ working areas. EFI’s working areas
can be assigned to seven and IUFO’s working areas to
nine SDGs.

SDGs 8, 12, 13 and 15 are addressed both by EFI
and [UFRO. In the thematic work areas of [IUFRO the
SDGs 13 and 15 can be assigned each to two work
areas. Except for the doublings within and between the
organizations work areas EFI and IUFRO together can
cover twelve out of 17 SDGs.
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Table 1
Comparison of the strategy of EFI, CIFOR and IUFRO
Examined feature EFI CIFOR IUFRO
Number of pages 8 40 28
Available languages English English English
Short/Executive summary? No Yes Yes, in the first pages of strategy
. English, French, English, French,
Available languages B Indonesian, Spanish German, Spanish
Number of pages — 12 1
Implementation Plan? Yes Yes No
Period 2016-2025 2016-2025 2015-2019
Thematic work areas (1) Resilience; (1) Forests and human (1) Forests for People;
(2) Bioeconomy; well-being; (2) Forests and Climate Change;
(3) Governance. (2) Sustainable landscapes and (3) Forests and Forest-based
food; Products for a Greener
(3) Equal opportunities, gender, Future;
justice and tenure; (4) Biodiversity, Ecosystem
(4) Climate change, energy and Services and Biological
low-carbon development; Invasions;
(5) Value chains, finance and (5) Forest, Soil and Water
investments; Interactions.
(6) Forest management and
restoration.
Table 2
Comparison of the vision of EFI, CIFOR and IUFRO
Examined feature EFI CIFOR IUFRO
Number of words 9 17 17
A world where forests CIFOR envisions a more The leading global network
significantly contribute to  equitable world where forestry for forest-related research
Wording sustainable wellbeing and landscapes enhance the that serves the needs of all
environment and wellbeing forest researchers and
for all decision-makers
Found on website? Yes, but other wording No Yes
Found in strategy? Yes Yes Yes
Table 3
Comparison of the mission of EFI, CIFOR and IUFRO
Examined feature EFI CIFOR IUFRO
Number of words 4 33 25
Connecting CIFOR advances human well-being, IUFRO advances research
knowledge equity and environmental integrity excellence and knowledge
to action by conducting innovative research, sharing and fosters the
Wording developing partners’ capacity and development of science-based
actively engaging in dialogue with all solutions to forest-related
stakeholders to inform policies and challenges for the benefit of

practices that affect forests and people  forests and people worldwide

Found on website? No No Yes

Found in strategy? Yes Yes Yes
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Table 4
EFIs work areas and associated SDGs

Work area Associated SDGs

SDG 8: Decent work and economic
growth

SDG 12: Responsible consumption
and production

SDG 13: Climate action

Bioeconomy

Resilience SDG 9: Industry, innovation and
infrastructure

SDG 11: Sustainable cities and
communities

SDG 15: Life on land

Governance SDG 16: Peace, justice and strong

institutions

Table 5
TIUFROs work areas and associated SDGs

Work area Associated SDGs

Forests for people SDG 1: No poverty
SDG 2: Zero hunger
SDG 3: Good health and well

being

Forests and climate SDG 13: Climate action

change

SDG 8: Decent work and
economic growth

SDG 12: Responsible
consumption and production

Forests and
forest-based products
for a greener future

SDG 14: Life below water
SDG 15: Life on land

Biodiversity,
Ecosystem Services
and Biological
Invasions

SDG 6: Clean water and
sanitation

SDG 13: Climate action
SDG 15: Life on land

Forest, soil and water
interactions

Regarding the visions of the forest research
organizations two divisions are noticeable. While
CIFOR and EFI focus on forests contributing to a
well-being for all, [IUFRO primarily wants to serve the
needs of researchers and politicians. Consequently,
the addressees of the visions are different. While EFI
and CIFOR are focusing on the whole humanity with
phrases like «a world» or «for all», IUFRO speaks
specifically to «all forest researchers and decision-
makers». Regarding the inductive categories ‘societal
impact — oriented’ and ‘science — centered” IUFROs
vision can be classified as belonging to the latter category
while the visions of the other two organizations are
primarily societal impact — oriented.

In its mission, IUFRO changes the addressees and
wants to achieve benefits for people. Still IUFRO has
a more research — focused approach: In this mission
statement, three words out of 25 have research-related
meaning, while CIFOR dedicates one word out of 33
to research. In IUFRO’s mission human wellbeing
is also an aim of their activities, but mentioned on
last position, after the benefits for forests. Therefore,
IUFROs mission is classified as science-centered. In
EFI’s mission statement, research plays a superior role
with one out of four words. But in this vision drawing
conclusions of research for policy is seen as important,
too. EFIs mission can be ranged as science-centered,
too. Regarding CIFOR’s mission, at least with regard to
the wording, human wellbeing is seen more important
than conducting research. The activities are mainly
focusing on the human dimension, i.e. developing
capacities of CIFOR’s partners and engaging in a
dialoge with stakeholders about topics that affect as
well forests as people. The mission of CIFOR is clearly
societal impact — centered.

In conclusion, IUFRO displays a vision that is
different from the other two organizations. However,
its thematic work fields overlap with CIFOR and EFI,
while EFI’s and CIFOR s working areas do not overlap
despite a similar vision. With regard to the mission, the
situation is different. In each of the missions, science
related activities are mentioned. Benefits for society
are part of the missions of CIFOR and IUFRO, but
not explicitly mentioned in EFI’s mission. Out of the
organizations, CIFOR has the most societal — oriented
mission.

Discussion. Discussion of Methods. Since in our
opinion this paper is the first one comparing visions,
missions and strategies of forest research organizations,
own approaches had to be developed. Some authors
already conducted research on mission and/or vision
statements of organizations. Most of these studies aim
at enterprises (e.g. Papulova, 2014, Lopez-Morales &
Ortega-Ridaura, 2016, Taiwo etal., 2016). In their meta-
analysis, Desmit et al. (2011) take a closer look at 20
years of research about the value of mission statements
for organizations’ performance. Others scholars are
focusing on institutions of education. For example, 81
private and public schools were compared regarding
their vision or missions with a content analysis
(Boerema, 2006). In a similar vein, Slyusarenko (2015)
compared visions of world-class universities with their
missions.

In a study with a setting more related to forests,
Campagna & Fernandez (2007) analyzed vision and
mission statements of 24 environmental organizations
mostly working in the field of wildlife and natural
habitats. The authors therefore conducted a textual
analysis against a framework of ethos, logos and pathos
as three distinct value judgements on nature.

However, the goal of the mentioned study is different
than in the present paper. Campagna & Fernandez
(2007) performed a quantitative analysis on how the
organizations portray nature. Moreover, no strategies
are included in the considerations. In the present
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paper, an analysis focused on qualitative aspects is
conducted. Missions and visions are analyzed with a
textual analysis regarding the addressees, but for the
analysis of the strategies a framework was not enough.
The authors therefore select a tabular analysis and a
summarizing content analysis as well as a deductive
content analysis after Mayring & Fenzl (2019). The
summarizing and deductive content analysis are
techniques of the qualitative content analysis according
to Mayring (2015). For comparison with other surveys
it should be noted that not all of the eight steps of the
full qualitative content analysis are performed in this
paper as only the analysis techniques of the qualitative
content analysis after Mayring (2015) have been
applied.

Discussion of Results. Thematic Work Areas and
Sustainable Development Goals. As shown in the
results, CIFOR clearly focuses on the SDGs, while
IUFRO and EFI do this only partially. CIFOR covers
all SDGs due to the deliberate goal of its strategy to
integrate them into their research. The purpose behind
this could lie in CIFORs working radius. CIFOR works
in the southern hemisphere, while ITUFRO operates
worldwide and EFI more in the pan-European area.
However, many of the SDGs are not achieved yet in
the global south. For example, in least developed and
landlocked developing countries at least one quarter of
workers live in extreme poverty, despite having a job.
Two thirds of undernourished people worldwide life in
sub-Saharan Africa and southern Asia (United Nations,
2019). Many countries of this region are part of the
working radius of CIFOR (Center for International
Forestry Research, 2019). Therefore it is a top priority
for CIFOR to work towards achieving the SDGs with
the help of research on forests, trees and agroforestry
as well as capacity building and engaging in a dialogue
with all stakeholders.

Except for the doublings, EFI and IUFRO together
address twelve SDGs out of 17 SDGs. This is especially
important considering the current development
between EFI and IUFRO. As already mentioned, both
organizations signed a Memorandum of Understanding,
where they claim to account for achieving the SDGs
by strengthening the role of forest conservation and
sustainable forest management (European Forest
Institute, 2019b). This seems to be a promising step,
as this cooperation covers twelve SDGs assigned to
the work areas of both organizations and an additional
SDG, «SDG 17: Partnership for the goals». This makes
a total of thirteen included SDGs. Besides, IUFRO
must develop a new strategy with actualized fields of
work because the past strategy ran out in 2019. The
new strategy might provide a chance to incorporate
more SDGs into the work of IUFRO.

Vision and Mission. First, it must be emphasized
that each of the forestry research organizations has a
vision and mission stated in their strategy, at least partly
displayed on their websites. Some other international
environmental research organizations, like e.g.
the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES), lack

a vision and mission. According to Bridgewater et al.
(2019) «[t]here is a need for a more explicit and formal
IPBES vision and mission that is linked to an overall
strategic framework, (...). The lack of a unified vision
and mission results in different views and expectations
among the various experts, members, partners and
other stakeholders taking part in the Platform regarding
what IPBES is, what it is trying to achieve and where
it should focus.» This statement illustrates that vision
and mission are an important guidance for employees
and other people in the organization, but also for
communication to outsiders. This circumstance is
also acknowledged by other authors like Baetz & Bart
(1996) or Collins & Porras (1996).

The vision and mission of CIFOR are societal
impact — oriented. This could be due to the same reason
as CIFOR works towards all SDGs. Their work field
lies in the southern hemisphere, therefore it is a top
priority to secure the well-being of people before other
activities can be carried out successfully.

EFI’s vision is societal impact — oriented but
the mission statement is science-centered. The
organization mostly works in the pan-European region,
consisting of more or less industrialized countries.
It is a common assumption that the wellbeing of
people in industrialized countries is higher than in
developing countries. According to the Cambridge
advanced learner’s dictionary «wellbeingy» is defined
as «the state of feeling healthy and happy» (Mcintosh,
2013). In neither of the visions and missions of the
organizations, the term «wellbeing» is defined.
For easier comparison, the following discussion is
based on wellbeing as state of health, because in
the SDGs wellbeing is assigned to SDG 3 that also
includes human health. As showed in the examples,
the wellbeing in the European region is higher than
in development countries. This could be a possible
explanation for the science-centered mission of EFI.

Despite working worldwide, IUFROs vision and
mission are science-centered as well. Regarding
the communication to outsiders, with its vision and
mission [IUFRO at first sight seems to focus on research
for researchers and politicians only. However, a closer
look at the strategy of IUFRO makes clear that one of
the five research areas is directly related to human
wellbeing: «Forests for People» with two out of four
emphasis areas i.e. (1) Forests for livelihood and (2)
Forests for quality of live. Other emphasis areas from
the remaining four topics are indirectly inked to human
wellbeing, for example impacts of climate change on
forest ecosystems and forest-dependent people; use of
forest-based products and services; ecosystem services;
or forest ecosystems and water conservation. It remains
to be seen if [IUFRO incorporates the societal impact-
centered view explicitly into their new vision and
mission in the updated strategy for 2020.

For future research, it would be fruitful to assess
(i) how the visions, missions and strategies have
been modified and adapted to changing framework
conditions along time; (ii) how they become visible
in the manifold outputs of the organizations, e.g.

A. Koller, N. Weber. Visions, Missions and Strategies of selected International Forest Research Organizations 177



HaykoBi npaui /liciBHnyoi akagemii Hayk Ykpainu, 2020, sun. 20

publications, conferences and think tanks; and (iii)
which kind of attention they receive from constituents,
internal and external stakeholders, and how they are
evaluated by these groups.
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BaueHHs, micii Ta cTparerii
OKpeMMX MbKHapOAHNX NicOBUX AOCAIAHNX
opraHisauin

A. Konnep', H. Bebep?

KokHa 13 iCOBUX MOCTIMHUX OpraHi3aiiii mMae 0a-
YeHHsI 1 Micifo, BUKJIJIeHI B IXHiH cTpaterii. OxpemMum
MDXKHApPOJHUM OpTraHi3alisM 3 JOCIIPKCHHS HaBKO-
JUITHBOTO CEPEAOBUINA, TAKUM SIK, HAPHUKIAL, Mix-
YPSIOBiil HAyKOBO-TIOJNITHYHIHN 1iardopMi 3 GiopizHO-
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MaHITTS Ta ekocuctemMuux nociayr (IPBES) ne Bucra-
yae OadeHHs 1 Micii. BixcyTHicTh eauHOTO OadeHHS i
Micii IPU3BOJUTH JI0 Pi3HUX MOIIISAIB 1 OYiKYBaHb Ce-
pen pi3HUX eKCTepTiB, WICHIB, MAPTHEPIB Ta IHIIHX 3a-
I[IKaBJICHUX CTOPiH, sKi OepyTh y4acts y Ilmardopmi
mono Toro, mo take IPBES, yoro Bona Hamaraerncs
JIOCSITH i HA YOMY BOHA TOBHHHA 30cepeautucs. Lle
TBEP/DKCHHSI TOKA3YE, IO Oa4eHHS 1 MiCis € BaKIu-
BUM KEpiBHUIITBOM [0 Mii JUIsl CIiBPOOITHUKIB Ta iH-
IITUX JIIOJICH B OpraHi3allii, a TaKoXK IS CITUTKYBaHHS 3
ocobamu, SIKi He Halle)aTh JI0 OpraHizaii.

HaBejieHO MOpPIBHSHHS [MOTOYHUX MOMISAIB, MiCid
1 cTparerii TppOX MDKHAPOIHUX OpraHizariil, sKi 3a-
HMaroThCsl TOCIHIHKEHHSIMU JTiciB: €BPOTNEHCHKOTO iH-
crutyty nicy (EFI), Llentpy MiXHapogHuX OCHi-
mxens icy (CIFOR) i M1>1<Hap011Horo COTO3Y JTICOBHX
JIOCHITHULIBKUX opraH13au1H (IUFRO) Ha i Teope-
TUYHUX KOHIEMIH OadeHb, Miciii i cTpateriii 3acTo-
COBYETHCS SIKICHMHM KOHTeHT-aHami3. OcoOnuBy yBary
MIPUJIIICHO TeMaTHYHUM cdepaM JisSUTbHOCTI opraHiza-
uiit Ta ixapomy 3B‘si3Kky 3 Llimsimu Cranoro Po3BuTky
(Sustainable Development Goals — SDGs).

badenHs 1 Micis € BaXJIMBUM KePiBHUILITBOM [0 JTil
IUIsl CIIBPOOITHHKIB MIXKHApOIHUX OpraHizamii, a Ta-
KOX JIUTS CITUTKYBaHHS 3 0c00aMu 1o3a oprasizaiiiero. B
pamKax cTpareriii HeKOMepIIiliHI opraHi3aIii MOXYyTb
BU3HAYaTH CBOIO MICil0 1 Oa4eHHs, a TaKOXK CTpareriv-
Hi mim. Octanni Micii 1 6auerns EFI, CIFOR 1 IUFRO
MPOaHaIi30BaHO 3a JONOMOI'OI0 TEKCTOBOTO aHali3y, B
TOM 4ac sIK I iXHIX cTpaTeriii BAKOPUCTAHO y3aralb-
HIOIOYHI KOHTEHT-aHaTi3.

HaBeznene mopiBHSHHS pO3KPUBAE BiIMIHHOCTI MiXK
TpbOMa OpraHi3alisiMH 00 1X Opi€HTali]l Ha CYCHiJb-
HUI BIUIMB 1 PO3BUTOK Hayku. OnHAK BCi BOHM Ipar-
HYTh MOJNIIUATH YMOBH uTT moxend. CIFOR dgitko
(hoxycyerbest Ha SDGs 1 0XOIUTIOE BCI 111J11, B TOH Yac siK
IUFRO 1 EFI po0nsaTh 11¢ TiTbKA 9aCTKOBO. 32 BUHST-
koM nofBoeHb, EFI i IUFRO crinbHO posmismators 12
SDGs 3 17 SDGs. Lleii BUCHOBOK 0COOJIMBO BaXKITMBHI
y cBiTii motounoi cmiBmpari Mixk EFI 1 [IUFRO. O6uasi
opranizauii mianucaat MeMopanayM Ipo B3aEMOPO3Y-
MmiHHA Big 2019 poky, B SIKOMY BOHH CTBEPKYIOTb, IO
BIZITOBIIAIOTE 3a HocaraeHds SDGS nIIsixoM MmoCHIIeH-
HS1 pOJTi 30epeKeHHS JIiCIB Ta BEJIEHHS CTaJIOro JIiCOBO-
'O TOCMOAapCTBa.

HesBakatoun Ha IisUTBHICTH Y BCHOMY CBITI, Oa-
yenHs 1 Miciss IUFRO Ttakox 30cepemkeHi Ha Hay-
ui. lllo crocyeTbest crijikyBaHHS 3 0CO0aMM 332 MexKa-
MU opranizaiii, To 6adenusaM i micist [IUFRO na mep-
MM TOTIISA, 3AA€THCS, 30CEPEIKEHOI0 Ha JOCIIHKEH-
HSIX JIMIIE U1 JOCHIAHUKIB 1 HOMTHKIB. OqHaK OLIbII
yBakHu# po3rsia crparerii [UFRO nmoxkasye, mo oxgna
i3 m'str cdep DoCiKeHb OB sI3aHa 0e3MoCepeTHbBO
3 100poOyToM stronuuu: «Jlicu Jyist Jiroei» 3 ABoma i3
YOTUPHOX TIpiopuTeTHUX cdep, To0To (1) «Jlicm mns
3aco0iB icHyBaHHS» 1 (2) «Jlicum s SKOCTI KHUTT.
[Hmi npioputeTHi 007acTi 3 PeIITH YOTHPHOX MOOIY-
HO TTOB's3aH1 3 J0OPOOYTOM JTFOIEH, HAIIPUKITAl, BIUTHB
3MiHH KJIIMaTy Ha JIiCOBI €KOCHCTEMH 1 JIFOICH, 3aIIexK-
HUX BiJ] JTicy; BAKOPUCTAHHS JTICOBHX TOBapiB 1 HOCIYT;
MOCITYTH €KOCUCTEM; JIICOBI €KOCHCTEMH 1 Bomo30epe-
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xkenns. llle nesimomo, un BrmounTh IUFRO cBoE co-
LiasbHe OaueHHsI, 30CepePKCHE Ha BIJIMBAX, B OHOBJIC-
Hy cTparerito 2020 poky.

KurouoBi cioBa: mociimHWIBKI MEpexi; MiKHA-
POIHI opraHizalii; cTpaTeriyHe TUTaHyBaHHS, eIlicTe-
MIYHI CIIJILHOTH.

BuaeHune, muccun n cTpaTernn
OTAEJIbHbIX MeXXAYHAPOAHDbIX JIeECHbIX
ncaiepoBaTesibCKnX opral-unsal.wu‘il

A. Konnep', H. Bebep?

Kaxxnas u3 JecHBIX HCCIIeAOBAaTEIbCKUX OpTaHU-
3alUil UMEeT BUICHUE U MHCCHUIO, U3JIOKECHHBIE B UX
crparerud. OTIOETBHBIM MEXIYHApPOIHBIM OpraHu3a-
LUSAM 110 MCCIIEIOBAHHUIO OKPY)KAIOIIEH Cpenbl, TAKUM
Kak, Hamnpumep, MeXNpaBUTEIHLCTBEHHOW Hay4YHO-
MOJIUTHYECKON TuaTgopme Mo OHOpazHOOOpasHio |
skocucteMHbIM yeiryram (MIIBOY) e xBaraer Buze-
HUs 1 Muccuu. OTCYTCTBUE €IMHOTO BUACHUSI U MHUC-
CHM TPUBOAUT K HEOOMHAKOBBIM B3IVISIIAM M OXKHIa-
HUSAM CPEI Pa3IUYHbIX SKCIEPTOB, WIEHOB, MApTHE-
POB ¥ APYI'MX 3aUHTEPECOBAHHBIX CTOPOH, Y4aCTBYIO-
mux B [Inardopme o Tom, uto Takoe MIIBDY, uero ona
MBITAETCS TIOCTHYb M HA YeM OHa JIOJKHA COCPEOTO-
YUTHCS. DTO YTBEPKICHUE [IOKA3BIBAET, YTO BUICHHUE U
MUCCHS SIBJISICTCSI BaYKHBIM PYKOBOACTBOM K JACHCTBHIO
JUIS COTPYIHUKOB U APYTUX JIFOJEH B OpraHu3aiuy, a
TaKXKe 17151 OOIEHHs C JINLAMH, KOTOpbIE He IIPUHAIe-
KaT K OpraHu3aliH.

[IpuBoauTCS CpaBHEHUE TEKYIIMX B3IVISIIOB, MHC-
CUM U CTpaTeruil Tpex MeXIyHapOJIHbIX OpraHu3alui,
3aHUMAIOLINXCS UCCIIeI0BaHUAMH JiecoB: EBpomnelicko-
ro uncruryta jgeca (EFI), LlenTpa MexnyHapogHBIX HC-
cnemoBanuii neca (CIFOR) m MexxmyHapoaHOTO COrfo3a
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JIecHBIX uccnenoBarenbcku oprannzannii (IUFRO). Ha
(hoHE TEOPETUYECKUX KOHIENINA BUACHWUH, MUCCHUI
U CTpareruil MpUMEHSIOTCS KauyeCTBEHHbI KOHTEHT-
anam3. Oco0oe BHUMaHWE yAEISeTCs TEMaTHYeCKUM
oOmacTsiM pabOThI OpTaHU3aIlui U UX CBSI35AM C o0mac-
Tamu pazsutus (L[YP).

Bunenne n Muccusi — BaKHOE PYKOBOJICTBO K J€H-
CTBUIO AJI1 COTPYAHUKOB MEXAYHAPOIHBIX OpraHu3a-
LU, a Taxoke Ui OOIEHHS C JIOAbMH, HE SBIISIFOIIH-
MMCS WICHAMU OpraHu3anuu. B paMmkax ctpareruii He-
KOMMEPYECKHUE OPTaHU3ali MOTYT ONPEACIATh CBOIO
MHUCCHIO M BHJEHHE, a TAK)KE CTPATeTHYECKHE LeNH.
ITocneanue muccuu u Buaenus EFI, CIFOR u IUFRO
AHAJIM3UPYIOTCS C MOMOILBIO TEKCTOBOTO aHAN3A.

CpaBHEHHE pacKpbIBaeT pasIUyUs MEXAYy Tpems
HaTpPaBICHUSIMH B OTHOIICHUH OOIIECTBEHHOTO BIHSA-
HUS U / unn pa3Butusl Haykd. OHAKO BCE OHU CTpe-
MSTCS YITy4IIUTh ycinoBus xkusHu jgroneid. CIFOR get-
ko (okycupyercs Ha LIYP n cocpenmoraumBaercs Ha
Hux, B To Bpems kak IUFRO u EFI nenatot 310 TONIBKO
gacTu4HO. 3a uckimodenueM yasoenuit, EFI u IUFRO
coBMecTHO paccmarpuBatotr 12 uz 17 LIYP. O1oT BEIBOI
0COOCHHO Ba)KEH B CBETE TEKYIETO COTPYIHHUYECTBA
mexay EFI u IUFRO. B 2019 rogy noanucan Memo-
paHIyM O B3aNMOIIOHHMAaHHUH, B KOTOPOM OHH yTBEPK-
JIAfOT, 4TO oOecneunBaroT goctkenue [[YP.

Hecmotps Ha paboty no Bcemy mupy, IUFRO Tak-
’KE COCPEIOTOYMIIa CBOM YCHITUS Ha Hayke. UTo kacaet-
cs1 OOIICHUS C TUIIAMH 3a TIpeelIaMHi OpTraHu3aIiH, TO
Bunenue u muccust [IUFRO, Ha nepBbIil B30I, KaKyT-
Csl COCPEOTOUYEHHBIMU Ha UCCIIETOBAHMIX TOJIBKO IS
uccienoBareneil 1 nonmutukoB. OnHaKo Oosiee BHUMA-
TenbHOoe paccmoTrpenue crpareruu [IUFRO nokasbiBa-
€T, 4TO OJlHA U3 TIATH cep UCCIECAOBAaHUH CBsI3aHa He-
MMOCPEACTBEHHO ¢ OnarococTosiHeM YenoBeka: «Jleca
JUTSL JIFOJIei» C ABYMSI M3 YETBIPEX MPHOPUTETHBIX cep,
To ecth (1) «Jleca mms cpeACTB CyIIECTBOBAHUS» H
(2) «Jleca must kauecTBa KU3HWY. J[pyrue mpuopurer-
HbIe 00IaCTH M3 OCTABIIMXCS YETHIPEX KOCBEHHO CBSI-
3aHBI ¢ OJIarOCOCTOSTHUEM JTIO/IeH, HapuMep, BIHUSIHNE
W3MEHEHMSI KJIMMaTa Ha JIECHbIE DKOCHUCTEMBI U JIIO-
Jiell, 3aBUCUMBIX OT Jieca; UCIIOJIb30BaHMsI JIECHBIX TO-
BapoOB M YCIIYT; YCIYTH YKOCHUCTEM; JIECHBIE DKOCHCTE-
MBI U BojiocOepekeHue. Eile Hen3BecTHO, BKITFOUHT JIH
IUFRO cBoe comnuanbHOE BUIEHUE, COCPETOTOUCHHOE
Ha JCHCTBUAX, B 00HOBIEHHYIO cTpareruio 2020 roxa.

KiroueBble cj10Ba: HCCIENIOBAaTENIbCKUE CETH;
MEXlyHapOJHbIE OPraHM3aLUHU; CTPATErnYecKoe Iuia-
HUPOBAHHE; SITUCTEMUYECKHE COOOIIECTRA.

180 A. Konnep, H. Bebep. baueHHs, micii Ta cTpaTerii okpemMux MixkHapoAHUX NiCOBUX ZOCAISHNX OpraHi3auii



Proceedings of the Forestry Academy of Sciences of Ukraine, 2020, vol. 20

a”“anew” Ha, . Core e = .
o *'u,z Hayxosi nipai JliciBHHYO1 akajiemMii Hayk YKpaiHu
Proceedings of the Forestry Academy of Sciences of Ukraine

A

N2

S

&

wn!

http://fasu.nltu.edu.ua
https://doi.org/10.15421/412017
Article received 2019.11.14
Article accepted 2020.06.04

ISSN 1991-606X print
ISSN 2616-5015 online
@ P4 Correspondence author
Vitaliy Soloviy
vitsoloviy@yahoo.com
General Chuprynka st., 103, Lviv, 79057, Ukraine

Forestry Academy of Sciences
of Ukraine

VIIK 504:33

Urban Governance and Decision-making under Climate Change:
a Critical Review of Frameworks, Methods and Tools from the Perspectives
of Ecological Economics and Sustainability Science

V. Soloviy', I. Dubovich?

Over the past 10-15 years, cities have emerged as clear leaders in global climate action. The wealth of frameworks,
methods and tools aimed to support urban climate governance and decision-making have created a picture of progress
on the topic, however, practical examples of success are limited to a limited group of forerunners. This research aims to
address the gap between needs, theory and practice, by providing a critical review of the current developments from the
lenses of sustainability science and ecological economics. Based on their integration, we developed ten minimum criteria
for development and selection of actionable means: (1) legitimacy, salience and credibility; (2) consideration of social-
ecological-economic dynamics, (3) critical pluralism; (4) inclusivity; (5) equality; (6) nexus, (7) transparency; (8)
usability, (9) VUCA-fit; 10) transformative potential. The minimum criteria were used to assess 10 selected frameworks,
13 methods and 9 tools, providing decision-makers initial guidelines for making better choices. The analysis revealed
that while comprehensive urban climate governance frameworks already exist, sophistication and usability of decision-
support methods and tools require further work, while common reliance on simple means limits available opportunities.
Thus, it is important to make multi-criteria, multi-objective, adaptive and robust approaches better accessible to urban
decision-makers beyond the expert circles to support more effective climate action, while the suggested minimum criteria
can be used to provide initial guidelines for such developments.

Keywords: sustainable cities; just transition; climate economics, adaptation; mitigation; transdisciplinarity; action
research; user-centred design, robustness, multi-criteria; no-regret solutions.

Introduction. The unprecedented scale human
impacts on the planet over the past few centuries has
triggered unseen social and ecological dynamics of
high volatility, uncertainty, complexity and ambiguity,
which some call the Anthropocene (Steffen etal., 2018).
One of its most vivid manifestations is the rapidly
escalating climate change, which requires urgent action
across multiple levels and scales (Huitema et al., 2016).
Over the past two decades and most significantly,
since the adoption of the Paris Agreement, cities have

become leading actors in ambitious attempts to curb
emissions and adapt to climate change. Their role is
particularly unique, considering their responsibility
for 75% of global emissions (Couture et al., 2019) and
the fact that they are home to over half of the global
population (UN DESA, 2019). Large cities are hotspots
of climate impacts and vulnerability, which requires
particularly responsible and well-calibrated action
(Hunt & Watkiss, 2011). Despite significant progress
in urban climate governance over the past decade, it
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often remains constrained, fragmented and ineffective
in regards to the magnitude and scope of the challenges
faced by cities, which has led to the context where old,
new and emerging frameworks, methods and tools
coexist, complement each other, as well as clash and
compete (Broto & Westman, 2020).

Multiple studies have addressed the development of
urban climate governance from several different angles
(Van Der Heijden, Patterson, Juhola & Wolfram, 2019),
such as meta-reviews and systematic reviews of urban
climate governance and plans (Hughes, 2015; Araos et
al.,2016;Reckienetal.,2018) orintegration of mitigation
and adaptation (Grafakos et al., 2020). However,
when it comes to the analysis of relevant frameworks,
methods and tools the studies are rather scarce and
limited in their scope, often focusing on general tools
(Bours, McGinn & Pringle, 2014) or those tailored for
a single component of urban climate governance, such
as adaptation (Geneletti & Zardo, 2016), developments
not tailored to urban context (Palutikof, Street &
Gardiner, 2019b) or used primarily at the community
level (Sharifi, 2016; Nkoana, Verbruggen & Hugé,
2018). The literature on the specific topic is still in its
early stages, focusing on systematizing information
and comparing particular tools, identifying gaps and
relevant directions of research, however with only
emerging critical reflection on broader implications
of using particular frameworks, methods and tools
(McEvoy, van de Ven, Blind & Slinger, 2018) or their
linkages and connection to broader social contexts or
paradigms they operate within.

To address this discrepancy, this study focuses on
the analysis of the available frameworks, methods
and tools for urban climate governance and decision
making from the perspectives of ecological economics
and sustainability science. These two fields provide
powerful complementary perspectives that allow
looking beyond comparison of cost-effectiveness to
critically review potential drawbacks and nuances
of applying available developments. The key aim of
the study is to achieve a better understanding of the
paradigmatic and practical implications posed by
different frameworks, methods and tools for better
urban climate governance and decision-making and
to improve the processes of developing and selecting
particular frameworks, methods and tools.

Materials and methods. Theoretical lenses. This
paper intersects the perspectives of two fields —
ecological economics and sustainability science, which
were chosen considering their mutually enriching
agendas and different lenses they provide for analysis
of relevant methods and tools.

Sustainability Science represents a heterogeneous
set of research programs aiming at the transdisciplinary
understanding of the complex social ecological-systems
and discovery of transformative and sustainable socio-
economic pathways that integrate multiple drivers,
pressures and impacts across different levels and scales
(Miller et al., 2014).

Ecological economics is a transdisciplinary research
field studying relationships between ecological and

economic systems (Spash,2020). Ecological economists
underline the importance of recognizing biophysical
reality while aiming to support ecosystem health
and human wellbeing as preconditions and goals of
economic activity. Itis focused on developing economic
mindsets, frameworks, methods and tools that are
compatible with sustaining life on Earth and supporting
genuine human flourishing beyond maximizing profits.
Ecological economics provides a highly relevant
counter-narrative to the neoclassical economic
paradigm which dominates current discussions around
climate action. Sustainability science and ecological
economics have overlapping agendas, however, their
distinct and unique contributions will be emphasized
and effectively considered.

Key definitions. Urban climate governance
represents a broad discursive approach to urban climate
action integration, involving multiple stakeholders,
arecas of impact and sectors (Gordon, 2018) and
integrating cross-level and cross-scale interactions
regarding modes of urban mitigation and adaptation to
climate change.

Decision-support frameworks, methods and tools
provide opportunities to make aware and informed
decisions in contexts of high complexity, where
individual or group human capacities may prove limited
in grasping the scope or magnitude or a particular
issue. Approaches that are important for guiding urban
governance and decision-making under climate change
can roughly grouped into three categories (Tab. 1).

The key difference between tools and methods is
that tools have a much lower focus on scientific rigour
and more on practical relevance and applicability to
real-life.

Data selection. This research was based on critical
and integrative review approaches (Snyder, 2019) to
assess progress made in the area of decision-support
for urban climate change governance. Following the
establishment of research aims, scope, theoretical
lenses and key concepts, the data selection process
was designed, including stages, keywords, keyword
groups and criteria. An initial verification search
was conducted for all basic combinations to exclude
keywords that didn’t provide significant results. The
further process was as follows:

1) Initial search through Google Scholar and
Google Search for groups with a combination of all in
the title (each keyword combination divided by coma
was searched separately) with Boolean search in title to
identify both academic and policy/practice perspectives
(Tab. 2). For standard Google Search (group 3), the
first 100 search results from each search were selected
for further stages. Websites, software, tools, guides and
reports by authoritative organizations were included at
this stage.

2) Minimum criteria. Exclusion of publications
based on minimum criteria of five citations per year on
average using Publish or Perish tool for groups 1 and 2.
Only articles published in peer-reviewed journals were
included, while books or other types of publications, as
well as duplicates, were excluded.
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Table 1

Key definitions

Concept

Description

Frameworks represent a comprehensive and often inter- or transdisciplinary approach outlining a

Framework

process or a structure for urban climate governance and/or decision-making, incorporating various

stages and sectors, as well as multiple methods and tools.

Methods provide a way of acquiring knowledge and the analytical instrument used to help find
answers and solutions for urban climate challenges; grounded in a rigorous and accurate scientific

Method

process and theory, resembling a specific type of logic and featuring several well-defined steps.

Methods can be classified by disciplinary focus, degree of integration, stages of the decision-
making process and suitability for particular types of issues.

Tools are practical and hands-on decision-support instruments tailored for policy-makers and

Tool

convenient formats.

practitioners, with focus on convenience, user-friendly features and effective communication
results. Tools are often implemented in particular software, spreadsheets, web-platform or other

Table 2

Search groups. Groups 1 and 2 were used for search in Google Scholar and group 3
was searched in Google search

All in the title (AND)

Boolean search in the title (OR)

Group 1. Urban climate governance and decision-making frameworks, methods and tools

climate city, climate cities, climate urban, climate authorities,
climate municipal, climate municipalities, climate
municipality, climate local, climate community

meta review critical analysis systematic assessment decision
evaluation framework index indicator indicators method
methods tool tools economic concept concepts conceptual
governance

Group 2. Ecological economics, sustainability science and climate decision making

tool tools method methods framework economics economic

ccological economics, sustainability science, sustainability decision decisions evaluation assessment indicator indicators

climate, sustainable climate

index urban city cities review meta systematic

Group 3. From science to practice (web)

climate city, climate urban, climate municipal climate local,
climate community

framework tool toolkit database knowledge hub guide
guidebook handbook manual platform software

3) Initial screening. We performed screening of all
search results based on fit into at least one of the specific
themes relevant for this study: (1) elaboration or use
of particular frameworks, models, methods and tools
for supporting decisions in urban climate governance;
(2) frameworks, methods and tools developed within
sustainability science or ecological economics or
on the topic decision making under climate change
more broadly when relevant for the urban climate
governance and decision-making; (3) meta-reviews,
systematic, semi-systematic and critical reviews of the
current urban climate governance and decision making
literature. The criteria were used to classify academic
articles and search results within two separate databases
into three categories: (a) first priority (b) second priority
(c) irrelevant (to be excluded).

4) Full screening. All articles from category (a)
were screened in terms of their full texts and further
included into the review or removed based on thematic
fit. Articles from category (b) were screened for
abstracts and then full-text if the abstracts showed their

fit to one of the outlined themes. They were further
either considered for review based on their relevance
or excluded. The same procedure was adopted for
web search results, with those from category (a)
being screened based on the review of contents and
functionality and results from category (b) screened
based on the loading page, executive summary or
description, and, if relevant, further full screening
leading inclusion or exclusion.

5) Extra search. Based on the full screening of all
articles and web results from category (a) extra reviews
and search were performed. For articles, select articles
were included using reverse snowballing, while for web
results, tools were amended by search through selected
platforms, including Climat-ADAPT, C40 Cities Hub,
Climate Toolbox and Climate Adaptation Knowledge
Exchange (CAKEX) and weADAPT.

6) Final selection of frameworks, methods and
tools was made based on reviewing them for internal
consistency, quality of references, originality, usability,
relevance and ongoing support.

V. Soloviy, I. Dubovich. Urban Governance and Decision-making under Climate Change: a Critical Review of Frameworks, Methods...
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This review aimed to provide a critical review on
the current landscape of frameworks, methods and tools
and thus, we excluded overly similar samples and those

Google Scholar Google Search

without actual value for urban climate governance and
decision-making. The summary of the data selection
process is provided in the graph below (Fig. 1).

Initial
search

Minimum
criteria

Initial
screening

Full
screening

Extra
search

Final

9684 papers identified based on
keyword groups 1-3 search in titles

9304 articles excluded according to
citations and duplicates

272 articles excluded according to
thematic fit based on titles screening

74 articles excluded due to thematic
using abstract or full text screening

30 articles added based on forward
snowballing

74 articles selected for the review

6598 search results identified based
on keyword group 3 search in titles

6098 web results excluded based
on 100 first results for each search

442 web results excluded based
on thematic fit and categorization

50 web results excluded based on
the full review

5 web results added based on new
search within select platforms

13 web results selected into the review

selection based on final criteria

based on final criteria

85 sources selected for review

Figure 1. Summary of the data selection process

Minimum  criteria. Based on integrating
perspectives of sustainability science and ecological
economics a set of minimum criteria was developed
for consideration when selecting relevant methods
and tools for supporting urban climate governance and
decision making. Based on the current frameworks,
reviewed literature, critical perspectives (Hallegatte,
Henriet & Corfee-Morlot, 2011; Whitehead, 2013;

Vogel & Henstra, 2015; Romsdahl, Blue & Kirilenko,
2018; Frantzeskaki et al., 2019) and integration of
key provisions of sustainability science (Sala, Farioli
& Zamagni, 2013; Fazey et al, 2018) and ecological
economics (Spash, 2020; Pirgmaier & Steinberger,
2019) it was possible to outline ten minimum criteria
which decision support frameworks, methods and tools
should strive to align with (Tab. 3).

Table 3

Ten minimum criteria for development and selection of urban climate governance and decision making
frameworks, methods and tools

Minimum criteria

Key references

1

2

1. Validity. Legitimacy, salience and credibility as defined within sustainability
science, being an intersubjective, rather than actor-determined features.

von Wehrden, Luederitz, Leventon
& Russell, 2017

2. Holism. Recognition of biophysical, social-ecological and ecological-

economic dynamics, inter/-transdisciplinary approach

Pirgmaier & Steinberger, 2019;
Mi et al., 2019

3. Critical pluralism. Consideration of different values and frames e.g. both

monetary and nonmonetary, ethical and cultural awareness

Zografos & Howarth, 2010; Brink
& Wamsler, 2018

4. Inclusivity providing space for participation, deliberation, co-creation and
contestation and difference, particularly in regards to vulnerable groups

Klenk, Fiume, Meehan & Gibbes,
2017; Brink & Wamsler, 2019
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Continuation of table 3

1 2
5. Equality. Integration of equality, fair distribution, justice and the every-day Hughes, 2015; Anguelovski et al.,
politics of climate change in cities from the perspective of urban 2016

political ecology.

6. Nexus. Consideration of multiple exposures, perspectives, sectors,

criteria, objectives and scales, as well as connections, synergies, co-benefits and

trade-offs

Moallemi et al., 2020; Bennett,
Blythe, Tyler & Ban, 2016

7. Transparency. Transparency and clarity of the structure, process, roles,
parameters, interests, influences and results, as well as debiasing

Sudmant, Gouldson,Millward-
Hopkins, Scott, & Barrett, 2018

8. Usability. Balancing of sophistication and smooth user experience, without
falling into the ‘everything matters’ trap while considering different needs

Kim et al., 2017; Lawrence, Bell &
Stroombergen, 2019

9. VUCA-fit. Capacity to work with no-regret and safe-to-fail options,
flexibility, adaptability, learning, innovation and reflexivity.

Ryan, 2015; Webb, Rissik, Petheram,
Beh & Smith, 2019

10. Transformation. Capacity to support thinking outside of the everyday

policy and practice, including coverage of such aspects as lock-ins, path-

dependencies, politics and transformative change beyond status quo

Holscher, Frantzeskaki, McPhearson
& Loorbach, 2019

It should be noted that those minimum criteria
are not considered to offer silver-bullet solutions, but
rather identify low-regret options among available
frameworks, methods and tools, which can be used
across a wide range of contexts.

Results. Overall, 10 frameworks, 13 methods
and 9 tools were selected for the critical review and
analysis. They were further assessed in regards to their
alignment with minimum criteria identified earlier.
Each entry was assessed according to each criterion
based on a full review of structure and functional
possibilities, case studies. Alignment with minimum
criteria was assessed based on formal descriptions,
as well as analysis based on search results for at least
two relevant key-words and their variations within key
references. For each criterion, the entry could gain
from 0 to 2 points (Tab. 4) and from 0 to 20 points
overall (Tab. 5), leading to the assessment (Tab. 6).

Table 4

Alignment scoring for single minimum criteria

Color

Points

Level of alignment

Alignment is not mentioned,
isn’t possible or was never featured
in case studies

Alignment possible, however,
requires efforts from the user
to ensure it

Alignment is embedded and makes
up one of the essential features or
stages

Table 5

An overall minimum criteria alignment score

Spectre

Points

Level of alignment

Low level of alignment suggests that it is not recommended to use particularly entry or use only as
complementary means for specific occasions, themes or stages without sole reliance on its results
or guidance for making final decisions. Combining few means with low score requires either expert
decision or thorough reflection on their complementarity.

Medium level of alignment suggests that even though the entry can serve as a helpful element of

7-13

the governance and decision-making platform, it is best to combine it with other elements to ensure
robust results. It may also mean dependence on the user’s capacity to effectively utilize its features
and thus may not serve as a universal solution for every case.

14-20

decision-making.

High level of alignment suggests that the entry can be effectively used as core element of the
governance and decision-making platform, with other aspects added depending on its weaker
points as well as context-specific-needs. The use of means even with the highest score will however
depend on the quality of facilitation, data collection and the capacity to apply gained insights in

V. Soloviy, I. Dubovich. Urban Governance and Decision-making under Climate Change: a Critical Review of Frameworks, Methods... 185



HaykoBi npaui NliciBHuyoi akagemii Hayk Ykpainu, 2020, Bun. 20

Frameworks, methods and tools that had a broad
provided integrative perspective
and were capable of guiding the full governance or
decision-making process were prioritized. Examples
aimed at climate aimed primarily at monitoring, data
collection, risk or vulnerability assessment, monitoring

thematic scope,

and reporting were excluded from the review. This
allowed us to narrow down the analysis and focus on
the most relevant examples. Meanwhile, some non-
integrated examples were included if they provided
a comprehensive and highly insightful perspective,
structure or process.

Table 6

Assessment of selected frameworks, methods and tools on alignment with minimum criteria
(S — the sum of points per each criterion)

Decision-support means

RESIN Decision Framework
Urban Planning Support System
Building a Climate-Resilient City
Values-Based Strategic Framework
Urban Climate Resilience

Climate Action Planning
Social-Ecological Systems

Urban Climate Action Impacts

Planning and Evaluation of Nature-Based
Solutions

Decision-Support Structure and
Evaluation

Be =ssz50xccHE

. Cost-Benefit Analysis
. Cost-Effectiveness Analysis
. Real Options Analysis

9 Portfolio Analysis

9 Multi-Criteria Decision Analysis
9 Integrated Assessment Modeling

Multi-Scalge Relational Risks &
Opportunities

10 Agent-Based Modeling
11 System Dynamics Modeling

10

12 Dynamic Risks and Opp. Sim. Evaluation
12 Dynamic Adaptive Policy Pathways

. Many-Objective Robust Decision Making
. Urban Climate Experimentation

[ | TOOLS AND PLATFORMS

7| CURB

9 UKCIP Adaptation Wizard

10 Urban Resilience Roadmap
11 Urban Adaptation Support Tool
11 Climate Change Adaptation Workshops

12 Climate Action Co-benefits

I OpenMORDM

. Exploratory Modeling Workbench

Coastal Climate Adaptation Decision
Support

FRAMEWORKS

Minimum criteria (numbers)

Acronym :
1 2 3 4 5 6 7 8 9 10

Key reference

RESIN .- Chapman & Nieuwenhuijs, 2018

UPSS Salas & Yepes, 2019
BCRC 1ISD, 2017
VBS ... .. Ingram & Hamilton, 2014
UCR ...... ... Tyler & Moench, 2012
CAP C40, 2020
SES Flynn & Davidson, 2016

RAMBOLL, 2019
Raymond et al., 2017

Moallemi et al., 2020

s HHNEEEE B
ol | | | [ [[]]]

METHODS

CBA

Estrada et al. 2017

CEA .. ..... Raucher et al., 2013
ROA ] B Kwakkel, 2020
PA l Aerts, Botzen, van der Veen,
Krywkow & Werners, 2008

MCDA . Cohen et al., 2019
1AM Balint et al., 2017
MS-ReRO II I Salas & Yepes, 2019
ABM . Lamperti et al., 2019
soMm [0 ] Balint et al., 2017
D-ROSE .. . Salas & Yepes, 2019
DAPP ... Lawrence & Haasnoot, 2017
MORDM .. . ... Dittrich, Wreford & Moran, 2016
UCE BERR Smeds & Acuto, 2019

- B World Bank, 2017
AW Street, Pringle, Lourengo &
Nicolletti, 2019

URR B ] weADAPT, 2017
UAST B B Climate-ADAPT, 2020
CCAW BE ] Church & Sherikar, 2019
CACB l ll l Jones, Jenkinsons & Bramzn(;%
) I I II Hadka, Herman, Reed & Keller,
2015

emw [ ] Kwakkel, 2017
CCADC Palutikof et al., 2019
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Community-level examples have been mostly
excluded from the review due to a focus on governance
and decision-making at the city scale. Learning tools
not tailored for the policy or practical applications were
also not included. If a particular framework was paired
with a particular tool developed together with it, only
the framework was mentioned in the table, with the
tool considered as its element. Some of the examples
not included in the table above are however mentioned
in the discussion. The final list comprises entries that
are either commonly used, best practices or provide
new, promising perspectives.

Critical review and analysis. Frameworks. The
analysis of frameworks revealed a medium-to-high
level of alignment with the outlined minimum criteria.
While particular frameworks still fall behind on
usability, inclusivity or integration of social-ecological
and ecological-economic dynamics, half of the selected
examples would comply with all minimum criteria
under proper use. Despite high levels of alignment,
many frameworks are both limited and strong in their
unique focus and scope. The majority focus only on
certain facets of urban climate governance, with the
particular proliferation of adaptation and resilience
frameworks.

Frameworks created with participation of C40
(RAMBOLL, 2018; C40, 2020) provide effective
guidance on inclusivity, integration and transformation,
being among the most user-friendly and comprehensive
means available. Under the rise of practice-focused
frameworks, work done by the academic community
remains important, where the evaluation and planning
framework for nature-based solutions (Raymond et
al., 2017) supports climate choices that are aligned
with ecological processes, while social-ecological
systems analytical framework (Ostrom, 2009) allows
considering system boundaries, spatial and temporal
distribution and social dynamics among users. It also
allows systematizing complex data, including urban
resource flows, relations, productivity, infrastructure
and capacities. The Decision-support structure and
evaluation by Moallemi et al. (2020) is different from
most of the other examples featured since it is a meta-
framework, dedicated to the design of the governance
and decision-making process per see, and allowing to
accurately outline multiple facets and stages of urban
climate governance and decision-making.

A particular challenge in regards to the effective
development of frameworks is the absence of
databases dedicated to scientific collaboration on this
topic, with only individual reviews, as compared to
large databases of tools. Very limited reflection and
comparison of the available frameworks have been
conducted to date and very often older frameworks
are replaced by new ones without case studies to
reflect on their effectiveness, And while such a rapid
development might be what we need at this point,
it also requires new ways of analyzing the complex
landscape (Lamb, Creutzig, Callaghan & Minx, 2019).

Methods. Common types of methods identified
include conceptual framing, modelling, analysis,

evaluation, assessment, ranking, participation,
verification, visualization and experimentation, while
integrative rather than partial methods have been
chosen for the review.

One of the simplest and common economic
evaluation methods, CBA is used for calculating the
effectiveness of policies and projects under a single
monetary criterion. Standard CBA provides a set
of clear benefits, such as simple structure, speedy
analysis and clear conclusions (Estrada, Botzen & Tol,
2017). However, it is prone to many drawbacks, the
most common of which include strong dependence
on accurate data, commodification and monetization
of all climate impacts, common ignorance towards
distribution and highly questionable discount rates,
which create challenges of possible maladaptation or
delayed mitigation.

A more comprehensive standard method is cost-
effectiveness analysis, which allows calculating
alternative ways to use available resources, provides
relative ranks per unit of a particular outcome or the
least-cost path for a particular goal, as well as cost-
effectiveness tipping points (Raucher et al., 2013).
It can be used for short-term planning of particularly
targeted interventions under constrained resources.
Some of the benefits include the possibility for effective
combination with sensitivity analysis and probabilistic
modelling, focus on non-economic outcomes, and
relative simplicity. Meanwhile, it requires low levels of
risks, low complexity and significant predictability of
the outcomes and thus its utility in VUCA-contexts is
questionable, creating the possibility of narrow framings
that do not consider important positive and negative
outcomes. No recognition of complex dynamics or
biophysical limits, complex choice in regards to the
relevant metrics and no simple way to integrate co-
benefits constrain its effectiveness. Overall, those two
simple methods are some of the most commonly used
guidance for urban climate decision-making, despite
being quite limited in their capabilities.

Some of the more complex methods include Real
Options Analysis (ROA) and Portfolio Analysis
(PA). ROA allows arranging options considering
their flexibility to future changes and viability across
different time horizons. It also allows comparing
consequences, benefits and tradeoffs, and it may be
particularly relevant for a long term and complex
choices, such as the development of urban adaptation
infrastructure or pacing the transition to renewable
energy. Clear structure, flexibility, applicability to
high-risk context, quantitative and qualitative analysis
possibilities are among its strongest sides, however, a
complex methodology, high resource and information
demands, as well as monetization or ignorance
towards non-market values limit its applications and
effectiveness. It has also been criticized for a common
lack of baselines and overreliance on the probability
of different scenarios, which is problematic (Kwakkel,
2020). Meanwhile, PA allows combining different
viable options bundles that satisfy the risk-return
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preferences and avoiding underperforming portfolios.
Effective visualization, applicability to both monetary
and non-monetary goals are some of its key features,
however high demand towards expert knowledge,
dependence on data and lower effectiveness under deep
uncertainty make it less applicable to the context of
climate change in cities, which requires more flexible
methods.

Multi-criteria decision analysis (MCDA) is one of
the most systematic, transparent and inclusive methods
available to date. It is used as the foundation for a wide
range of urban climate governance decision-support
frameworks and tools (Balouktsi, 2019). MCDA allows
arranging options and making decisions based on
value- or decision-trees, which incorporate weighted
criteria and indicators of various types, and can include
diverse stakeholder perspectives. Its variations include
analytical hierarchy process (AHP), multi-attribute
utility theory (MAUT), elimination and choice
expressing the reality (ELECTRE), preference ranking
organization method for enrichment of evaluations
(PROMETHEE) and dominance based rough set
approach (DRSA), among others (Cinelli, Coles &
Kirwan, 2014). MCDA is also used within multiple
software packages, such as DECERNS, Expert Choice,
Make It Rational and Super decisions.

During the past few years, MCDA has become one
of the key methods suggested for climate decision-
making, being capable of balancing different co-benefits
and trade-offs (Cohen et al., 2019) as well integrating
with other approaches (Munaretto, Siciliano & Turvan,
2014). However, subjectivity and high demand for
organizational capacity can make it hard to implement
in real life (Ellen, Yager, Hanson & Bosher, 2016).
Moreover, transparency and inclusivity may happen
on paper but not be reflected in the results, while for
those who are embedded into the context it is often
hard to identify and address discriminatory treatment
of viewpoints (Bradley & Steele, 2015).

Another similar in many respects method is Multi-
objective robust decision-making (MORDM), which
reveals options that are robust under a wide range of
possible futures and multiple goals (Lawrence et al.,
2019). Instead of maximizing utility, it focuses on no-
regret and good-enough options, being particularly
effective under deep uncertainty and applicable
upon multiple temporal scales. MORDM is also
specifically suited to deal with deep uncertainty and
avoid maladaptation. However, complexity, significant
demand for expert knowledge and quality data, as well
as subjectivity are its common drawbacks. Among
other methods created to work within the contexts of
complexity and uncertainty are Dynamic Adaptive
Policy Pathways (DAPP), Multi-Scale Relational Risks
& Opportunities (MS-ReRO) and Dynamic Risks
and Opportunities Simulation Evaluation (D-ROSE).
D-ROSE is particularly effective in scenario-planning
and grasping trade-offs, MS-ReRO is tailored for multi-
scale assessments (Salas & Yepes, 2019) and DAPP is
suited to the elaboration of future policies, defining

prospective measures and tipping points leading to
policy shifts. Despite their benefits, complex structure
and high requirements towards expert support make
them unlikely options for decisionmakers without extra
training.

Many of the methods outlined above are usually
coupled with models of different complexity and size.
Simple integrated assessment models (IAMs) such as
Dynamic Integrated model of the Climate and Economy
(DICE), are widely used and mostly aim to optimize
the system in terms of specific indicators (Balint et
al., 2017). However, they have often been criticized
for oversimplifying social-ecological and ecological-
economic interactions, adopting questionable discount
rates and ignoring non-monetary aspects of wellbeing
(Spash, 2013). Complex systems models that feature
nonlinear system dynamics and agent-based models
allowing for heterogeneous perspectives have been
considered more promising in addressing modeling
challenges (Lamperti et al., 2019). While some of the
methods allow for participation, most of the complex
methods are used by a limited number of experts in
select contexts. One of the ways this challenge is being
overcome is through the creation of tailored decision-
support tools.

Tools and platforms. Tools represent a policy or
practical perspective on decision-making within the
context of urban climate governance. They are often
based on well-recognized frameworks, methods
and models, however, may modify their functional
attributes or add extra analytical, decision-support or
communicative elements. The most common types of
tools identified during this review include platforms,
dedicated software, analytical tools, strictly decision-
support tools and guidelines or manuals. A large share
of the tools identified relied on CBA-based approaches
and monetary valuation, however, a clear shift towards
more complex and considerate tools has been witnessed
in the post-Paris years.

The CURB tool allows assessing multiple low-car-
bon options across five steps: setup, inventory, context,
action and results. It also allows for conducting cost and
impact assessments across six sectors. OpenMORDM
and Exploratory Modeling Workbench (EMW) are two
similar tools for MORDM that with the first one focusing
on analysis (Hadka et al., 2015) and the second one on
experimentation through programming via exploratory
modelling (Kwakkel, 2017).

While many of the complex offer extended
capabilities in return for expert knowledge, accessible
platforms are starting to make their way through,
covering aspects like climate justice, consumption-
based emissions and transformative perspectives.
Some of the decision-making tools, such Urban
Adaptations Support Tool (UAST) are actually
systematic frameworks with a collection of guidelines
for action, different approaches and assessment
methods, providing a clear process with a large
database of references but little guidance on the
selection of viable tools among the wide range of
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options (Climate-ADAPT, 2020). Most of the other
identified tools, such as UKCIP Adaptation Wizard
(Street et al., 2019), Urban Resilience Roadmap
(weADAPT, 2017) and Coastal Climate Adaptation
Decision Support (Palutikof et al., 2019) focused on
providing users with a similar intuitive and simple
web interface with a clear process and references to
relevant resources.

Discussion. Based on the analysis of the results, it
was possible to identify three general axes over which
the frameworks, methods and tools aimed to support
urban climate governance and decision-making have
developed. The first signifies the transition from data
monitoring and accumulation to action-focus (Palutikof
et al., 2019a). With the increasing accessibility of
data, its mere presence is becoming less significant
compared to the extraction of relevant insights. The
second significant shift is the move from simplicity
and multidisciplinarity towards complexity and inter/
transdisciplinarity. It is particularly vivid in the more
recent frameworks, methods and tools, featuring
not simply a combination of metrics from different
disciplines but opportunities to reveal and analyse
important relations and interdependencies (Moallemi
et al., 2020). The third important shift is movement
from top-down centralized approaches to participation,
and inclusivity significantly featured in some of the
most recent frameworks, such as C40’s Climate Action
Planning Framework. Such developments provide new
possibilities to engage stakeholders, mitigate risks and
make more informed and aware decisions.

A significant challenge, however, is that many of the
shifts happened much more vividly in the theoretical
realm, while practical transitions are often stillunderway
(Piggott-McKellar, McNamara, Nunn & Watson,
2019). The prevalence of scientific over practical
focus is highly obvious, despite the fact of essentially
practical necessity for climate action (Palutikof, Street
& Gardiner, 2019a). Hewitson et al. (2017) suggest
that available resources are often far more complex
for users than perceived by their developers, while the
review by Newman et al. (2017) suggests a significant
gap between the development of decision-support
systems and their actual use. It is particularly important
to consider the nonhomogeneous nature of users,
which is challenging to address with tools developed
from a global perspective, leading to the case that
some tools may not always be considered legitimate or
relevant by local users (Palutikof et al. 2019a). There
are also emerging examples of effective application of
complex and hybrid methods (such as the combination
of ROA, MCDA and DAPP), which however requires
highly supportive conditions, leadership and effective
monitoring (Lawrence et al., 2019).

Despite significant theoretical progress and
networking, only a small share of leading cities bear
the benefits of most up to date developments, while
those with limited access to expertise are left to catch
up in the increasingly complex landscape (Lamb et
al., 2019). Rapid development, commercialization

and tendency towards «black-box» configuration may
undermine the availability of novel tools to those who
have limited capacities and are often most vulnerable
towards climate change (Palutikof et al., 2019a).
Developers are not interested in disclosing their
methodologies with full detail, which can undermine
progress, transparency and integration. Meanwhile,
urban climate governance and decision making are
often to a large extent determined by people who have
limited knowledge about the peculiarities of effective
climate mitigation or adaptation (Palutikof et al.,
2019a).

One of the most significant insights from the recent
literature is that the choice of particular frameworks,
methods and tools may lead to significantly different
outcomes (McEvoy et al., 2018), while the act of
choosing certain method or tool itself may be highly
arbitrary, even with all the filtering criteria on a
particular platform are well-aligned. In this competitive
space, where usability, comfort, access to networks and
effective marketing may be far stronger factors than its
analytical capacity or inclusivity, many cities may end
up using simple tools leading to maladaptation, loss and
damages. From an ecological economics perspective,
the dominance of CBA-based tools is one of the key
challenges since it leads to achieving fragmented
perspectives which may limit our understanding of
challenges and provide a limited view on solution
pathways. The danger to settle for means that work
best under current political and institutional systems
by «commodifying, quantifying and pricing nature»
(Spash, 2013) or «fixing» the climate through negative
emissions (Carton, 2019) are particularly significant.
This, however, remains a common practice in many
global reports and highly-cited analyses on economic
dimensions of urban action on climate change (Estrada
etal., 2017).

A set of minimum criteria applied to both the
development and selection of particular frameworks,
methods and tools guiding urban climate governance
and decision-making is suggested to address those
challenges. Application of such a set of simple minimum
criteria can secure against most crucial mistakes and
help develop awareness of the aspects not covered
by particular means and point to complementary
perspectives. In the light of growing rigour of present
methods, tools and frameworks, practical solutions can
be developed through design thinking, participatory
prototyping and engaged user-testing considering the
set of suggested criteria. Outside of those minimum
criteria, as important is also to develop and use meta-
frameworks, such as the one suggested by Moallemi et
al., 2020 to arrive at particular combinations of methods
and tools that work best under given factors, relevant
time horizons or the range of available parameters.

Conclusion. Urban climate governance and
decision-making frameworks, methods and tools
are implicated into their political, academic and
cultural contexts, with significant impacts on both
theoretical development and practical applications.
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While a wealth of available means to frame and steer
urban climate trajectories exist, the use of advanced
applications remains limited to specific cases, where
a clear leadership on climate action is present, while
a general lack of integration is vivid. Considering the
urgency and significance of climate challenges, making
decisions by solemn economic and at the interest of
narrow stakeholder groups interested in supporting the
status quo can no longer remain an option for urban
governance and decision-making under climate change.

Wider accessibility of well-balanced yet more
complex frameworks, methods and tools is needed to
allow decision-makers to develop necessary and timely
responses. Some of the emerging frameworks, methods
and tools are starting to address the need for this
complexity, covering such important issues as justice,
reflection, displacement and capacity for transformative
change, among others. To support those positive trends,
minimum criteria was elaborated within this paper and
is suggested as a prospective way to both develop
actionable means and make good choices in regards to
the available ones.

Research limitations. As the focus of this review
was to integrate perspectives and critically reflect on
the developments and not to systematize or provide
a historical viewpoint, mostly qualitative review and
analysis were performed. Readers are welcome to use
the outlined methodology, keywords and selection
process to perform other types of analysis, which can
help reveal other relevant trends, as well as broaden the
scope of covered frameworks, methods and tools.
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YnpaBniHHA Ta NPUAHATTA pilleHb WoA0
PO3BMTKY MiCT B yMmOBaX 3MiH Knimary:
KPUTUYHWUI OMNAJ PaMKOBUX YMOB, MeTOAiB
Ta iIHCTPYMEHTIB Kpi3b Npu3My eKonoriuHoi
€KOHOMIKMU i CTanoro po3sBuTKy

B.l. Conogiit', I. A. ly6osiu?

Buponosx munynux 10-15 pokiB micta cTamm 6e3-
MEPEYHUMH JIiZiepaMH B JIiSIX MO0 MIOOATBHHUX 3MiH
KJTimMaty. Pi3HOMaHITTSl paMKOBHX YMOB, METOJIIB Ta iH-
CTPYMEHTIB, CHPSIMOBAaHUX Ha MIATPUMKY yIpPaBIIiH-
Hs Ta MPUAHSTTS PillIEeHb 00 PO3BUTKY MICT B YMO-
Bax 3MiH KHiMaTy, CTBOPHJIM BPAXKCHHSI IIBUJIKOTO TPO-
rpecy, BTiM peasibHi NPUKIIa/N yCIIiXy 0OMexKeHi HeBe-
JIMKOIO KUTBKICTIO MEPeoBHX MICT. CTaTTs CripsiMoBa-
Ha Ha MOJI0JaHHs pO301KHOCTI MiXk MoTpedamu, Teopi-
€10 Ta BIPOBAHKCHHSIM HassBHUX 3aCO0IB KPi3h MIPU3MY
EKOJIOT1YHO{ eKOHOMIKH 1 cTanoro po3BuTKy. Po3pobie-
HO JIeCSITh MiHIMaIbHUX KPUTEPIiB Al BUOOPY A1€BUX
3aco0iB, a came: 1) JETITUMHICTD, 3HAYYIIICTH Ta Ha-
IIAHICTH; 2) BpaxyBaHHS COIII0-EKOJIOT0-EKOHOMIYHOT
JMUHAMIKW; 3) KPUTUYHUE TUTIOpaii3m; 4) 1HKIIO3WB-
HICTB; 5) piBHICTB; 6) HEKCYC; 7) MPO30PICTh; &) 3pyU-
HicTb BUKOpHCcTaHHS; 9) nmieBictb B ymoBax VUCA-
cBity; 10) moTteHmian ans Tpancopmariiit. Binmnoia-
HO 10 ITUX KpuTepiiB Oyio ominero 10 paMKoBUX YMOB,
13 meroniB Ta 9 iHCTPYMEHTIB, II0 MOXKE HaJaTH 0CO-
0aM, sIKi MPUIMAIOTh PIllICHHS, OCHOBY JJIsl PO3YMIHHS
0a30BUX TIepeBar i HeJOMIKIB OKpeMuXx 3aco0iB. [Tomo-
BHHA BUSBJIICHUX PAMKOBUX YMOB, a TAKOX JICSIKI METO-
JIM Ta IHCTPYMEHTH YaCTKOBO BIJIOBIA0Th MiHIMAaJIb-
HUAM KpHUTepisM. BTim, HalTIommMpeHimmi MEeToau Ta iH-
CTPYMEHTH TIATPUMKH TPUHHATTSA PIllIEHb EepEeBaXK-
HO TIOTPeOYIOTh JIOOMPAIIOBaHHS a00 3aMiHU TaKHMH,
SIKI Kpalle aJanToBaHi 0 CyJyaCHHX YMOB i mOTpeO,
0COOJIMBO B TAaKHUX aCIEKTaX, K KOPUCTYBAIbKUHA J10-
CBiI, TpaHChOpMaIiitHUI MOTEHIIIaN Ta HaJIeKHE Bpa-
XyBaHHS COITI0-€KOJIOTO-€KOHOMIUHOT THHAMIKH.

BamBo 3a3Ha4MTH, IO NPUHHATTS PIlICHb 00
CTAJIOro PO3BMTKY MICT B yMOBaX 3MiH KiimMary Bizi0y-
BAETECS y PAMKAX PI3HHX MOMITHYHHX, aKaJCMIYHHX i
KYJBTYpHUX KOHTEKCTIB, 1[0 MA€ iICTOTHUHN BILIUB SIK Ha
TEOPETHUYHY PO3POOKY, TaK 1 Ha MPAKTUYHE 3aCTOCYBaH-
Hi. He3Ba)karouu Ha Te, 10 iCHy€ 0e371i9 TOCTYITHUX 3a-
c00iB, BUKOPUCTAHHS JJOCKOHATIIINX 3 HUX 3aJTUIIAETh-
Csl IPEpPOTaTHBOIO0 BY3bKOTO KOJIa KOPUCTYBadiB, B TOU
Yac SIK BUKOPUCTAHHS TPAJUIIHUX EKOHOMIYHHUX Me-
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TOJIB y TOEAHAHHI 31 CHPOIICHUMH PAaMKOBUMH yMO-
BaMHM 3QJIMILIAETHCS 3arajbHOI0 MPaKTHKo. OcobnuBo
3HAUYIIO0 € HeOe3IeKa pO3pOOKH 1 3aCTOCYBaHHS 3aC0-
0iB, 3acHOBaHMX Ha 0OMEXEHHX 3acanax Komoaudika-
111, KabKYJIAIIi Ta CyTO MOHETAPHOT OIIHKH, SKi JIETKO
Ta 3py4HO BTUTIOBATH B CY4acHHX MOJITHYHUX peani-
six. i mizxin MPH3BOUTH /0 CIIPOLICHOTO CTIPUIHSAT-
Ts KIIMATY, SIK TAKOTO, SIKMif MOXHA «BIAPEMOHTYBATI
HIISIXOM BTUJICHHS KUTBKOX ONITUMAJIBHO TiIi0paHuXx 3a-
XO[liB, IO BTIM 3arpoXKy€ HETOMPABHOIO IIKOMOI0 Ta
BTPAaTOI0 MOXJIIMBOCTI focsarty uineit [lapuspkoi yroau
1 30eperTy KUTTE3JaTHUH KIliMaTr.

3BakalouM Ha aKTyaJIbHICTh BUKJIHKIB, MTOB’SI3aHUX
31 3MiHaMH KJIiMaTy, TOTPiOHO TOKpalIyBaTd J0-
CTyNHicTh 100pe 30alaHCOBaHMX, ajne OUIbII CKIaj-
HHX PaMKOBHX YMOB, METO/IiB Ta IHCTPYMCHTIB, 11100
MpHUiiMaTH Kpalle MoiHpOpMOBaHi, 3BaXeHi i BdacHi
pimenns. Po3BuTok 6aFaTOKpI/ITeplaJII)HI/IX Oararoi-
NBOBUX, AJANTHBHUX, CTIHKWX i TpaHC(OpMaIifHIX
METOZIB Ta IHCTPYMEHTIB y HampsMi Kpaioi AOCTyI-
HOCTI Il HEEKCIIEPTHOI ayAuTOopii cpusiTuMe edek-
THBHIIIAM JisIM CTOCOBHO 3MiH KJIIMaTy, a 3allpOITOHO-
BaHI MiHIMaJbHI KpUTEPil MOXKYTh HaIaTH IS IIHOTO
0a30Bi1 JOPOTOBKA3H.

KuarouoBi caoBa: crami MicTa; chpaBeIMBUN
Mepexig; eKOHOMiKa 3MiH KIiMary;, TIOM’ SIKIICHHS;
ajlanTailis; TPaHCIUCIUILTIHAPTHICTD; JOCHIKCHHS,
CIIpsIMOBaHI Ha 3MIiHHM; IW3alH, OPIEHTOBAaHWI Ha KO-
pUCTyBaya; CTIMKICTh, OararOKpHUTEpiallbHICTh; 0€3-
MPOTpaLIHi PilICHHS.

YnpaBneHUA v NPUHATUA pelleHnii no
pa3sBUTMIO FOPOAOB B YC/IOBUAX U3MEHEHMIA
Knmmara: Kputnyeckuii 063op paMoyHbIX
YC/I0BUiA, METOZ0B N NHCTPYMEHTOB yepes
NPU3My 3KONIOrMYeCcKoi SKOHOMUKM U
YCTOMYNBOro pa3BUTUSA

B.W. Conosuin', N. A. ly6oBuny?

Ha npotsixkenun npousix 10-15 et ropona cranu
0e3ynpeyHbIMU JTUACPAMH B JICHCTBUAX OTHOCHTEIb-
HO M100aJbHBIX M3MEHEHUH KiuMarta. MHOrooopasue
PaMOYHBIX YCJIOBHH, METOIOB U MHCTPYMEHTOB TOJ-
JEP>KKU YIPABICHUS U MPUHATHUSL pELICHUH MO pa3BU-
THIO TOPOJOB B YCIOBUSX M3MEHECHUN KIMMara co3/a-
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JM BIIeYaTIeHHe OBICTPOrO Tporpecca, HO pealbHbIe
IpUMephl ycrexa OrpaHHYCHbI HEOONBIINM KOJIHYe-
CTBOM INEpPENOBBIX TOPOJOB. JTO HCCIEOBAHUE Ha-
MIPaBICHO Ha MPEOIOICHNE PACXOKICHHUS MEXIy TO-
TPEOHOCTSIMU, TEOPUEH U MPUMEHUMOCTH UMEIOLIHX-
Csl CPE/ICTB CKBO3b MPU3MY IKOJIOTMYECKON SKOHOMHUKHU
U yCTOMYHMBOTO pa3BUTHA. Pa3paboTaHbl deciITh
MHUHHMMAJIBHBIX KPUTEPHUEB IUIs BHIOOpA JAEHCTBEHHBIX
CPEJICTB, @ UMEHHO: 1) JErHTUMHOCTh, 3HAYUMOCTh U
HAJISKHOCTD; 2) YUET COIHO-IKOIOTO-2KOHOMHYIECKOMH
TUHAMHKH; 3) KPUTHUSCKHUU TUTIOpan3M; 4) WHKIO-
3MBHOCTb; 5) paBEeHCTBO; 6) HEKCYyC; 7) MPO3padHOCTh;
8) ymob6cTBO; 9) meiictBeHHOCTH B ycimoBuax VUCA-
mupa; 10) morennman ans tpancopmanuii. Cormac-
HO 3THM KpUTEpHUsM, ObLTH OlleHeHO 10 pamMouHbIX
ycioBuii, 13 MeTonoB 1 9 HHCTPYMEHTOB, YTO MOXKET
MOMOYb JIUIAM, NPUHUMAIOIUM pPELIEHHs, MOHATh
0a30Bble MPEUMYLIECTBA U HEIOCTaTKH OTIENIbHBIX
CPEICTB.

ITonoBHHA BBISIBIEHHBIX pAMOYHBIX YCIOBUH, a TaK-
JK€ HEKOTOpBbIE U3 METOJIOB U MHCTPYMEHTOB IO Kpaii-
HEll Mepe YaCTHYHO COOTBETCTBYIOT MHHHMAJHHBIM
kpurepussM. Hambonee pacmpocTpaHeHHBIE Ha ce-
TOAHALIHUMA JI€Hb METOABI U MHCTPYMEHTHI MOJACPK-
KA TIPUHATHS peleHui TpeOyroT nopaboTKu WIu
3aMEHbl TaKUMH, KOTOpPBIE JIy4lle aJanTHPOBAaHBI K
COBpPEMEHHBIM YCIIOBUSIM U TOTPeOHOCTSIM, 0COOEH-
HO B TaKMX acCIeKTaX, KakK IOJb30BaTEIbCKUI OIIBIT,
TpaHCc(hOPMALMOHHBIN TOTEHIIM A, HHTETPALIUS COLIHO-
9KOJIOT0-3KOHOMUYECKOM IMHAMUKHU U B3aUMOCBS3EN.

BaxxHO y4uTBIBaTh, YTO HPHUHIATHE PEIICHUHA IO
YCTOHYMBOMY DPa3BUTHIO TOPOJOB B YCIOBHUSAX H3Me-
HEHHH KJIMMaTa MPOUCXOANUT B PaMKax paziINYHBIX TO-
JUTHYECKNX, aKaJeMUYECKUX U KYJIbTYPHBIX KOHTEK-
CTOB, YTO OKa3bIBAET CYLIECTBEHHOE BIUSHHE KaK Ha
TEOPETHUECKYIO Pa3paboTKy, TaK M Ha MPaKTHYECKOE
npuMeHeHne. HecMoTpst Ha To, 9TO CyIIECTBYeT MHO-

JKECTBO JOCTYNHBIX CPEICTB, WCIOJB30BaHWE Ooee
COBEPIIICHHBIX U3 HUX OCTAETCs MPEePOraTHBON Y3KOTO
Kpyra I0JIb30BaTeNel, B TO BpeMs KaK HCIIO0JIb30BaHUE
TPATUITMOHHBIX IKOHOMHUYECKHE METOIOB B COUCTa-
HUU C YIPOIIEHHBIM PaMOYHBIMH YCJIOBHSIMH OCTaET-
cs1 oOmelt mpakTukoi. OcoOeHHO 3HAaYMMa OMAaCHOCTh
pa3paboTKi W TPUMEHEHHsI CPEACTB, OCHOBAHHBIX
Ha OTPAaHUYCHHBIX HJEAX KOMOAW(DHUKAINH, KaIbKy-
JSAUAA U YUCTO MOHETApPHOW OLIEHKH, KOTOpPBIC JIET-
KO ¥ YIOOHO BOIUIOIIATH B COBPEMEHHBIX TOJUTHYEC-
KHX peanusiXx. DTOT IMOIXOJl MPUBOIUT K YIPOIICH-
HOMY BOCHPUSITHIO KJIMMAaTa, KaK TaKOBOTO, KOTOPHIi
MOJKHO «OTPEMOHTHPOBAThLY» ITyTEeM BHEAPCHUS He-
CKOJIbKAX ONTHMAJIHO MOMO0OpaHHBIX Mep, YTO T'Po-
3UT HEBOCIIOJIHUMBIM YIIIepOOM, TIOTepeii BO3ZMOKHOC-
TH nocTudb 1esnei [Maprkckoro cornamieHus u coxpa-
HUTH )KU3HECTIOCOOHBIN KITMMAT.

YuuThiBas aKTyaldbHOCTh BBI30BOB, CBSI3aHHBIX
C UW3MCHCHHSMH KJIMMAara, HYXHO YIyYIIaTh JdO-
CTYITHOCTH XOpOIIO cOajJaHCUPOBaHHBIX, HO Ooiee
CIOHBIX PAMOYHBIX YCJIOBHM, METOAOB M HHCTPY-
MEHTOB, YTOOBI MPUHUMATH JyUIllle WHHOPMHUPOBAHEI,
B3BEIIICHHBIE W CBOEBPEMEHHBIC peleHus. PazBurue
MHOTOKPUTEPUATLHBIX, MHOTOIICJICBBIX, aJalTUBHBIX,
YCTOWYUBBIX U TPaHC()OPMAIMOHHBIX METOIOB U WH-
CTPYMEHTOB B HaNpaBJICHHUW JIYYIIEH TOCTYIMHOCTH
JUIsL HEOKCTIEPTHOM ayAMTOPHH OyAeT CriocoOCTBOBATh
3¢ (eKTUBHBIM JICHCTBUSAM 110 U3MEHEHHIO KIIMMara, a
MPEUIOKEHHBIE MUHUMAJIbHBIE KPUTEPUU MOTYT TIPEJI-
OCTaBUTb 15l 3TOT0 0A30BBIE yKa3aTelu.

KiawueBble  cjoBa:  yCTOMUYMBBIE  TOpOJa;
CIPaBEeNIUBBIN TIEPEXO0/l; IKOHOMHUKA M3MEHEHUH KIIH-
MaTa; CMSATYCHMS; aAanTaius; TPAHCIUCUUILIMHAPT-
HOCTbB; WCCIICZIOBAHUS, HANpABICHb HAa W3MEHEHUS;
JTU3aiiH, OPUEHTUPOBAHHBIN Ha TOJB30BATENs; yCTOM-
YUBOCTH;, MHOTOKPUTEPUATBHOCTh; OCCIIPOUTPHIIIHBIC
pernieHusl.
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Productivity Analysis of Modified Farm Tractors in Forwarding
Industrial Wood Products
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Public demands for forest products and services have been increasing gradually in many countries all over the
world. Among the forest products, mostly round woods are produced in Turkey due to high economic value. On the other
hand, there is a significant increase in demand for industrial woods in the domestic market in recent years. The reason
behind this increase is the need of domestic companies in the wood-based panel industry for a large amount of wood
raw material. . Farm tractors are the most widely used forest machinery in the extraction of industrial wood in Turkey.
Farm tractors can be effectively used in mechanized harvesting operations after receiving some modifications and
additional attachments. The modified farm tractors are affordable machinery for small logging contractors since their
initial purchasing costs and hourly operating costs are quite low comparing with the forest harvesting equipment (i.e.
skidder, forwarder, cable yarder). In this study, productivity of a modified farm tractor was analyzed during forwarding
of industrial wood products. The study was implemented in Pinus nigra stand located in (?) the city of Afyonkarahisar
in Turkey. In the study, the effects of forwarding distance on productivity were evaluated using statistical analysis. The
results indicated that the most time-consuming work stage was unloading the truck and piling the wood products at the
landing area, followed by (in terms of time-consumption) collecting woods and loading the tractor at the stump. The
average productivity of the forwarding operation was 6.06 stere/h (stere is the amount of wood pile with the height,
width, and depth of one meter). It was also found that the productivity of the forwarding was significantly affected by
the forwarding distance.

Key words: Forestry;, Ground-based harvesting, Mechanized logging, Timber extraction, Skidding; Time study;
Efficiency, Black pine; Afyonkarahisar, Turkey.
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Introduction. Due to the high economic value,
round-wood harvesting takes a leading position among
the forest products in Turkey. On the other hand, there
has been a significant increase in the demand for
industrial wood in the domestic market in recent years.
One of the reasons for this increase is that domestic
firms need a large amount of wood raw materials in
the wood-based panel industry (Bilici, Akay, & Abbas,
2019). Factories processing industrial wood raw
materials have to satisfy their increasing raw material
needs timely and regularly for the continuity of their
production. Most of the wood raw material demand
(60%) in the domestic market is satisfied by the General
Directorate of Forestry (GDF) (Tiirk, 2016). Under
conditions of increasing competitiveness in Turkey’s
forest products industry, in order to respond to the
demand for raw materials of the forest products sector
and, on the other hand, to meet the need for community
forest products, forests are to be managed and function
on the principles of sustainability.

According to the OGM 2017 annual report (GDF,
2017), it is stated that annual wood consumption in
Turkey is around 31 million m?, approximately 21
million m* of it is produced by GDF, and the rest is
covered by private sector and imports. According

to GDEF’s production plans for 2018 (URL-1), it was
reported that the target stumpage sale was 25.7 million
m?® in which 20 million m* was industrial wood and
5.7 million m* was firewood. The production amount
for 2018, where the realization rate is 99%, was 24.85
million m*. Approximately 19 million m? of this amount
was industrial wood and the rest was firewood. The
largest amount of wood products was fiber-chip board
and followed by the log production (Tab. 1). This also
corresponds to 75% of the industrial wood produced.

The forested areas in Turkey generally have a steep
terrain, which increases the costs of traditional logging
method based on human and animal power, compared to
machine-based logging operations (Eroglu, Sartyildiz,
Kiiciik, & Sancal, 2016). The fragmented structure
of the forest lands and operating in small harvesting
units are also the key factors that increase the cost
of timber extraction. In addition, traditional logging
methods are limited in terms of amount of extracted
wood per unit area. In today’s social and economic
conditions, various mechanized logging equipment is
used in forestry activities in Turkey in order to increase
the productivity while protecting the forest ecosystem
and to improve the socio-economic life of the forestry
workers who mostly live in forest villages.

Table 1
Distribution of wood production regarding product types in 2018 (x1000)
Production Planned Sale Actual Sale
Product types
Planned Actual Amount Amount Profit (YTR) Amount Profit (YTR)
Log (m?®) 7,000 6,996 4,409 1,256,067.54 4,179 1,646,924
Wire pole (m?) 60 71 54 20,014.45 56 23,328
Mining pole (m?) 775 707 464 110,169.17 357 115,889
Industrial wood (m?) 1,035 864 636 129,624.90 478 130,381
Pulp wood (m?) 3,033 3,099 1,958 361,309.93 1,629 366,261
Fiber-chip (m?) 8,085 7,316 5824 675,291.72 6,079 738,880
Pole (m?) 12 12 11 1,909.79 8 1,675
Rod wood (stere) 0.00 0.00 0.15 20.80 0.12 18
Fire-wood (stere) 5,700 4,832 4,317 132,347 3,837 115,457

The forest operations in which mechanization
is most commonly used are tree felling and the
extraction of forest products from the felling sites
(Erdas Acar, & Eker, 2014). However, the utilization
rate of mechanized logging methods in Turkey is still
quite low, while the target is to increase this rate to
around 15%. Farm tractors are used in many countries
in the concept of small-scale forest harvesting (Yu,
Gallagher, Mitchell, & O’Neal, 2016). In Turkey, the
mechanized equipment that is most frequently used in
timber extraction is the modified farm tractors as well
(Giilei & Akay, 2017). Proto et al. (2018) reported
that the modified farm tractors are also widely used in
European countries such as Italy, Croatia, etc.

The modified farm tractors are used in_different
ways as a skidder, loader, and forwarder (Oztiirk &

Akay, 2007). Cable systems can be also applied in
both uphill and downhill directions by farm tractors
(Marence & Kr¢, 2016; Lee et al., 2017). Transporting
forest products from stump to landing is a difficult
and dangerous job. For the farm tractors to be used in
these hard works, especially motor power, tail shaft
and hydraulic equipment are of great importance. The
tractor must be structurally and powerfully suited to
forestry works. For instance, there should be a correct
ratio between the tractor’s engine power and weight.
Besides, the weight has a positive effect in terms of
increasing the pulling force of the tractor and decreasing
wheelslip.

Since farm tractors have proportionally more engine
power than their weight, wheelslip increases in heavy
jobs such as skidding and winching in the forest. In this
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case, it can cause work accidents and damage to the
machines. In order to eliminate the drawbacks caused
by the decrease in the weight of the tractor, additional
weights are attached to various parts of the tractors.
When extracting industrial woods, carrier saddles are
attached in the front and at the back of the tractor to
carry wood products, which also help to balance the
weight. Besides, additional measures can be taken
to empower traction such as reducing tire inflation
pressures and using an open profile tire or attaching a
chain to the rear tires (Oztiirk & Akay, 2007). Due to
the drums attached to the back of the farm tractors, they
can be used as a skidder. The rotation of these drums,
which depend on the steel cable rolling capacity of a
certain length, is carried out with the power taken from
the tail shaft of the tractor.

Tractors can get the logs out of the forest by moving
in the forest along skid roads, and they can pull the logs
from the slopes under the road to the side of the road
with their drums by standing on the roadside landing
(Fig. 1). In areas where the slope of the land is less than
30%, the products can be removed from the felling site
by skidding them on the skid roads with the farm tractor

Figure 2. Extracting stere woods with a saddle attached
to the tractor

Time studies are applied in three different
ways; continuous time measurement, repeated time
measurement and work sampling (Giilci, 2014). In

Figure 1. Cable winching (left) and skidding (right) with farm tractor

(Figure 1). Since the farm tractor’s mobility is limited
in mountainous areas where the slope is more than
30%, the tractor stands in a suitable place on the forest
roadside and removes the products from the stump
by cable winching method (Tiirk, 2011). When the
transported products are industrial wood in the unit of
stere (i.e. height, width and depth is a meter of wood),
removal operations are carried out by means of a saddle
attached to the tractor (Fig. 2). In this way, wood is
loaded on the saddles mounted on the front and rear part
of a tractor and carried to the landing (Ttirk, 2016).

The productivity of the equipment and methods
used in the logging operations are generally determined
depending on the operation time. The most commonly
used work measurement technique in calculating the
operation time is the time study method. Within the
scope of the time study, the work is divided into sub-
sections or stages, and the standard time is determined.
In order to apply the time study, the work needs to be
subdivided into stages. Basic tools used in time studies
are chronometers and time study forms. Besides,
distance measuring instruments, clinometer, and metal
compass are also used in time study.

the continuous time measurement technique, the work
is constantly monitored and the value read from the
chronometer is recorded at the end of the work stages.
In the repeated time measurement technique, the
chronometer is read at the beginning of the stages, and
itis reset at the end and restarted. In the work sampling,
the work is observed with equal time intervals and
the current work stages are recorded. In this study,
the productivity of a modified farm tractor during the
extraction of stere wood products was analyzed. The
study was carried out in a Black pine stand in the city
of Afyonkarahisar in Turkey. In the study, the effects
of the skidding distance on productivity were also
evaluated using statistical analysis.

Material and Methods. Study Area. Afyonkarahisar
Forest Enterprise Chief (FEC), chosen as the study area,
is located within the boundaries of Afyonkarahisar
Forest Enterprise Directorate (FED) in Eskisehir Forest
Regional Directorate (Fig. 3). Forest resources of the
Afyonkarahisar FED are given in Tab. 2. Afyonkarahisar
FED is about 172,000 hectares, of which 43,000 hectares
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are covered with forests. The dominant tree species in
the section 428 where the extraction study was carried
out was Black pine. The average ground slope in the
field was determined as 30%.

Time Study. The productivity of the mechanized
logging equipment and systems used in harvesting
operations are determined depending on the operation

time. In this study, the repeated time measurement
method, which is one of the most common time study
methods in forestry, was used in order to analyze the
productivity of the timber extraction carried out with
the New Holland 55-56 S farm tractor (Giilci, 2014).
Technical features of the farm tractor used in the study
are given in Tab. 3.

Legend
0_ 125_ 250 500 750 "mrgn l:i FEDs
Figure 3. The location of the Afyonkarahisar FED
Table 2
Forest resources of the Afyonkarahisar FED (ha)
FECs Productive Unproductive Forested Unforested Total
Forest Forest Area Area Area
Hocalar FEC 9,664.50 19,754.80 29,419.30 29,890.50 59,309.80
Emirdag FEC 10,170.90 36,230.20 46,401.10 217,629.60 264,030.70
Sinanpasa FEC 11,241.20 9,218.70 20,459.90 658,78.90 86,338.80
Sandikli FEC 15,255.80 17,778.00 33,033.80 101,018.20 134,052.00
Cay FEC 14,183.40 18,804.70 32,988.10 236,379.20 269,367.30
Afyonkarahisar FEC 18,789.40 24,282.70 43,072.10 129,265.40 172,337.50
Suhut FEC 5,331.50 9,764.10 15,095.60 170,752.00 185,847.60
Total 84,636.70 135,833.20 220,469.90 950,813.80 1,171,283.70
Table 3
Technical features of the New Holland 55-56 S tractor evaluated in the study

Engine unit ofmeasmeasure Values

Max horse power (HP) 55

Cylinder / Aspiration 3/ Turbo / Intercooler

Cylinder volume (It) 2.9

Max torque (Nm) 226

RPM at max torque (r/min) 1,400

Tail Shaft

RPM of tail shaft (r/min) 540

Engine RPM (r/min) 1,967

Weight (kg)

Total weight without cabin 2WD / 4WD) (kg) 2,100 /2,300

Total weight with cabin 2WD /4WD) (kg) 2,220/ 2,420
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The work measured in timber extraction is divided
into sub-sections and work stages. In this study, a digital
chronometer was used to measure the operation time in
four work stages; 1) the time for the unloaded tractor
to reach the point where the wood products are located,
2) the time to collect and load the products at the stump,
3) the time for the loaded tractor to reach the landing area,
4) the time of unloading tractor and stacking the wood
products at the landing (Figure 4). The first stage starts

., fas

Figure 4. The work stages of the tractor skidding: 1) the unloaded tractor to reach the point where the wood products
are located; 2) collect and load the products at the stump; 3) the time of the loaded tractor to reach the landing area;
4) the time of unloading tractor and stacking the wood products at the landing.

Time study forms were used to record time
measurements for the extraction method evaluated in
the study. In addition to the time measurements, the
skidding distances measured by a steel tape and the
quantity of products (stere) stacked on the ramp were
recorded on the forms. A total of 45 turns were recorded
during timber extraction. The amount of product per
turn in the study was 5.5 stere in 40 turns, 5 stere in four
cycles, and 4 stere in one cycle. Hourly productivity (P)
in stere per hour for each turn is calculated as follows:

P =260
‘ (1)

v = Timber volume per turn (stere)

t = Total time per turn (min)

Statistical Analysis. Within the scope of hourly
productivity and time measurement studies, to
examine the total cycle time and the factors affecting
efficiency, firstly the correlation and then regression

with the tractor being unloaded on the ramp and ends
when it stops for loading the products at the harvesting
site. At the second stage, the forest workers collect the
products at the stump and load them on the tractor. The
third stage starts with the movement of the tractor from
the harvesting area and ends when the tractor reaches the
landing area. At the last stage, the tractor is unloaded on
the landing and the wood products are stacked. The lost
time and delay time was not evaluated in the study.

2)

“4)

analyzes were conducted. As the skidding (forwarding)
distance varied in the study, only the skidding distance
was evaluated as an independent variable since the
amount of product transported remained constant in
89% (5.5 stere) of the cycles. The relationship between
the skidding distance variable and the cycle time and
productivity were examined with the one-way ANOVA
analysis at 0.05 significance level.

Normality test based on the Skewness and Kurtosis
coefficients was performed to examine the normality
of the variables. In order to investigate the effect of
skidding distance on cycle time and productivity,
skidding distance was evaluated in three classes
(short: <200 m, medium: 200-300 m, long: > 300 m).
The investigation of the relationships between the
variables was carried out with the Pearson Correlation
Test and the determination of mathematical models for
the independent variables using the Linear Regression
Analysis. SPSS 16.0 software was used to conduct
statistical analysis in the study.
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Results and Discussion. The basic statistical values
(average, maximum, minimum and standard deviation)
obtained for the productivity and the skidding
distance factor are given in Tab. 4. It was found that
the average skidding distance was 250 m while the
average productivity of transporting stere wood with
a saddle attached to the tractor was determined as
6.06 stere/hour. In a similar study where the average
skidding distance was 320 m, the hourly productivity
was reported as 7.7 m*h in the skidding operation

with a farm tractor (Oztiirk, 2010). The Skewness
and Kurtosis coefficients were examined to check if
the variables showed normal distribution. The closer
these values are to zero, the closer the data is to the
normal distribution. In addition, when the skewness
and kurtosis coefficients are divided by their standard
deviation values, the data is normally distributed if
the result is in the range of -2 to 2 (George & Mallery,
2003). The results revealed that variables show normal
distribution (Tab. 5).

Table 4

Basic statistical findings of productivity and skidding distance

Variables Unit Mean Min Max Standard Deviation
Skidding distance m 250 396.00 163.00 65.39
Productivity stere/hr 6.06 10.27 2.73 2.01

Table 5
Findings of normality test
Skewness Kurtosis
Variables Unit
Statistics Standard Dev. Statistics Standard Deyv.
Skidding distance m 0.643 0.354 -0.651 0.695
Productivity stere/hr 0.024 0.354 -1.297 0.695

The basic statistical values (mean, maximum,
minimum and standard deviation) of the time
measurements of the work stages in the tractor
skidding study are given in Tab. 6. According to
the results, the average total time for skidding with
the tractor was determined as 59.12 minutes. When
the work stages are evaluated, it was found that the
most time-consuming stage in a skidding cycle was
unloading tractor and stacking the wood products at
the landing (35.97%), followed by (in terms of time
consumption) collecting and loading the products at
the stump (33.14%).

Pearson Correlation Test was applied to reveal the
relationship between hourly productivity and skidding
distance with the tractor. Correlation test results are
given in Tab. 7. The results showed that there was a
significant (p < 0.001) relationship between skidding

distance and total cycle time and productivity at the
99% confidence level. Accordingly, it was determined
that as the skidding distance increases, the total cycle
time increases and consequently the productivity
decreases. In similar studies, it has been stated that the
increase in tractor skidding distance increases the total
cycle time which decreases the productivity (Behjou,
Majnounian, Namiranian, & Dvorak, 2008; Kulak,
Arkadiusz, & Grzegorz, 2017; Oztirk, Varsak, &
Bilici, 2019). In the study, the distances were divided
into three classes (short: <200 m, medium: 200-300 m,
and long: > 300 m) to examine the effect of skidding
distance on total cycle time and productivity in more
detail. Then, using the One-Way ANOVA with 0.05
significance level, the relationship between skidding
distance classes and total cycle time and productivity
was evaluated (Tab. 8).

Table 6
Basic temporal (min) findings of work stages in skidding operation
Work stages Mean Min Max Standard Dev.
The time of the unloaded tractor to reach the point where the wood 6.30 1.85 18.45 380
products are located
The time to collect and load the products at the stump 19.59 12.45 26.93 4.22
The time of the loaded tractor to reach the landing area 11.96 4.97 32.68 6.81
The time of unloading tractor and stacking the wood products at the 2107 10.43 36.57 6.80
landing
Total Cycle Time 59.12 32.14 87.88 17.28
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Table 7
Findings of correlation analysis
Variables Coefficient used Skidding distance Total Cycle Time Productivity
o Pearson Correlation Coefficient 1 0.905 -0.875
Sidding Sig. (2-tailed) 0.000 0.000
N 45 45 45
Pearson Correlation Coefficient 0.905 1 -0.978
roalCyelesig. (2-tailed) 0.000 0.000
N 45 45 45
Pearson Correlation Coefficient -0.875 -0.978 1
Productivity  Sig. (2-tailed) 0.000 0.000
N 45 45 45
Table 8
Basic statistical values for skidding distance classes
Variables Skidding Distance Class N Mean  Standard Dev. Standard Error Min Max
<200 m 23 48.32 13.01 2.71 32.14 77.57
Total Cycle Time 200-300 m 11 61.32 12.47 3.76 35.18 80.29
(min) >300 m 11 79.50 7.43 2.24 6570  87.88
Total 45 59.12 17.28 2.58 32.14 87.88
<200 m 23 7.27 1.75 0.364 4.25 10.27
Productivity 200-300 m 11 5.65 1.50 0.45 4.11 9.38
(stere/hr) >300 m 11 3.96 0.63 0.19 2.73 5.02
Total 45 6.06 2.01 0.30 2.73 10.27

When skidding distances were classified, it was
found that total cycle time increased from short skidding
distance (48.32 min) to medium (61.32 min) and long
skidding distance class (79.50 min). On the other hand,
it was determined that the productivity value increased
from long skidding distance class (3.96 stere/hour) to
medium (5.65 stere/hour) and short skidding distance
class (7.27 stere/hour).

Considering the correlation test results, the Linear
Regression Analysis was used to reveal the relationship
between independent variable (skidding distance) and
dependent variable (total cycle time and productivity).
According to the One-Way ANOVA results, it was
found that the regression model related to the total
cycle time and skidding distance was statistically
significant at 99% confidence level (p < 0.001)
(Tab. 9). The R? value obtained (0.819) showed that the

time for the farm tractor. The regression model with the
dependent variable (y) representing the total cycle time
and the skidding distance (x), which is the independent
variable effective on the productivity, is shown in the
following equation:

y =-0,645 + 0,239« ©)

According to the One-Way ANOVA results,
it was found that the regression model related to
total productivity and skidding distance was 99%
confidence level (p < 0.001 (Tab. 10). The R* value
obtained (0.875) showed that the regression model
adequately explained the productivity for the tractor.
The regression model with the dependent variable (y)
representing the productivity and the skidding distance
(x), which is the independent variable effective on the
productivity, is shown in the following equation:

regression model adequately explained the total cycle y=12,789-0,027x 3)
Table 9
One Way Variance Analysis results for total cycle time
Model Sum Square df Mean Square F Sig.
Regression 10,750.87 1 10,750.87 194.11 0.000
1 Residual 2,381.56 43 55.39
Total 13,132.43 44
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Table 10
One Way Variance Analysis results for productivity
Model Sum Square df Mean Square F Sig.
Regression 136.01 1 136.01 140.91 0.000
1 Residual 41.50 43 0.965
Total 177.51 44
Conclusions. A significant increase in industrial wood Retrieved  from  https://www.researchgate.net/

demand is observed on the global scale. In Turkey, the
main reason for this increase is the high need for wood in
the wood-based panel industry. Farm tractors that have
been modified in accordance with forestry activities
can be used effectively in removing industrial wood
product from the forest. Modified farm tractors are more
affordable machines in terms of initial purchase price and
hourly operating costs compared to advanced harvesting
machines (e.g. harvester, feller-buncher, forwarder, etc.).
In this study, the productivity of a modified farm tractor
during the extraction of industrial wood products was
analyzed by time analysis method. In addition, the effect
of skidding distance on total cycle time and productivity
was investigated. The study was carried out in the Black
pine stand located in Afyonkarahisar Forest Enterprise
Chief. In the study, the skidding distance was accepted
as an independent variable and regression models were
developed for total time and productivity estimates in
the study of transporting products in saddles attached
to the farm tractor. As a result of statistical analysis, it
was determined that the most time-consuming working
stage was the unloading and stacking of products on
the landing. It was determined that the collecting the
products and loading the products to the tractor was the
second most time consuming stage. The results of the
analysis showed that the productivity of wood extraction
was significantly affected by the skidding distance.
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AHanis npoayKTnBHOCTIi MogudikoBaHnx
cinbcbKorocnopgapcbKux TpaKTopiB nig yac
TPaHCNOPTYBaHHA NlicomaTtepianis

. Taw', A.E. Akai?

Y Oararbox KpaiHax CBITY IIONHT HACENEHHS i
JICP’)KaBHOTO CEKTOpa Ha Jicomarepialii i TOCIyTH,
OB’ s3aHi 3 JIICOM, ITOCTYTOBO 301BIIYETHCSA. 3 JTiCO-
MarepianiB y TypeyunHi B OCHOBHOMY 3aroTOBJISIOTH
KPYIJIUiL JTic BHACHIZIOK OTO BUCOKOT €KOHOMIYHOT LiH-
HOCTI. 3 1HIIOTO OOKY, B OCTaHHI POKH CITOCTEPIracThes
3HAYHEe 3pOCTAHHS IONUTY Ha JJIOBY IEPEBUHY Ha BHY-
TPILIHEOMY punKy. [[punHOI0 1BOTO € BHCOKA MOTpE-
6a B iepeBHiii CHPOBHHI 3 OOKY BITYM3HSIHHMX KOMIIaHi
y raysi BUpOOHHITBA JIEPEBHUX TUIHT. CinbebKoroc-
MOAAPChKi TPAKTOPH € HAWIIMPILE BUKOPUCTOBYBAHUM
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JCO3aroTiBeIbHAM OOIaTHAHHAM T 9ac TPEITIOBAH-
HSl 3aroTOBJIeHO] AinoBoi aepeBunu B TypeuunHi. Cinb-
CHKOTOCTIOIAPCHKI TPAKTOPH MOXKYTh OyTH €(EeKTHBHO
BUKOPHCTaHI B MEXaHiI30BaHUX JIiCO3arOTiBEIIBHUX PO-
0oTax, 0COOJMBO JJI1 BUBE3CHHS IJIOBUX JIicOMare-
piaiiB 3 Jicy, micis 3MIHCHEHHS JESIKUX MOIU(IKaIii
1 BCTAaHOBIICHHSI OAATKOBUX HaBICHHUX MPUCTOCYBAHb.

JInsi HEBENHMKHUX JIiCO3arOTiBENIbHUX MiJPSTHUKIB
Monu(]ikoBaHi CiTBCHKOTOCIIONAPCHKI TPAKTOPU € HO-
CTYIHIIIIMMHY MallTMHAMU 3 TIOTVISTY TTOYaTKOBOT ITOKYTI-
HOI I[iHU 1 TOTOMUHHUX EKCIUTyaTalliiHIX BUTPAT TI0-
PIBHSIHO 3 Cy4acHOIO JIiC03aroTiBeIbHOIO TEXHIKOIO (Ha-
MIPHUKIIaJ], KOMOAWHOM, 3BaJIIOBAILHO-MIAKETYBAIBHOIO
MaIlUHOIO, (hopBapAepoM 1 T. I1.).

MeToz0M 4acoBOTO aHai3y MpOaHATI30BaHO TIPO-
OYKTUBHICTh ~ MOAM(IKOBAHOTO  ClIBCHKOTOCIIOAAp-
CBKOTO TpaKTOpa I Yac TPEITIOBaHHS IIJIOBOI Aepe-
BUHM Yy TOBHICTIO 3aBaHTakeHOMY cTani. Kpim Toro,
OyJ10 BUBYCHO BIUTMB BiJICTaHI TPEIIOBAHHS HA 3aralb-
HUH Yac MKy 1 TPOAYKTHBHICTh. JJocmimKeHHs npo-
BOJIMJIA Y JIEPEBOCTaHI YOPHOI COCHH, PO3TAIIOBAHO-
My B Jicrocmi Adifonkapaxicap B Typeuuuni. Y npo-
CIIiKEHH1 BiIICTaHI) TpETIOBaHHS OYIIO HpnﬁH;ITo SIK
HE3aJIeXKHY 3MiHHY, Oy1u po3polieHi perpeciiiii Mo-
jeni Juis OLIHKH 3arajibHOro 4acy i MpOXyKTHBHOCTI
NpY AOCHIHKEHHI TPaHCHIOPTYBaHHsI JIEPEBUHH B Cif-
J1aX, IPUKPITUIEHUX 10 CUTECHKOTOCIONAPCHKOTO TPaK-
Topa. B pe3ynbrari cTaTHCTHYHOIO aHajily BCTAaHOB-
JICHO, IO HAHOUTBII TPYIOMICTKUM €TarioM po6om €
BHBAHTAKCHHsI 1 YKIIAJaHHs JICPCBUHH Ha MalilaH4u-
Ky. BcTanoBneno, mo 30ip nepeBuHU i 11 HaBaHTaXeH-
HSl Ha TPaKTOp € JAPYTuM 3a TpuBajicTio etamoM. Ce-
penHs ToAMHHA MPOAYKTHBHICT TPETIOBAIILHOT oTiepa-
wii ckana 6,06 3.

Pesynbrati aHamizy TakoK MOKasajid, M0 Ha IMpo-
JMYKTHBHICTh TPEJFOBAHHS JICPCBUHH ICTOTHHN BIUIUB
BUABIISIE BiICTAaHb TPEITIOBAHHS.

KuarouoBi cioBa: nicoBe TOCIoOAapcTBO; Jico3aro-
TIBJIS 3 HA3EMHUM TPENTIOBAHHSAM; MEXaHi30BaHA 3aro-
TIBJIS JIICY; BUBE3CHHS JCPEBUHU; TPEIIOBAHHS; aHa-
J1i3 THMYaCOBHUX BUTpAT; e(PeKTUBHICT; COCHA YOPHA;
Adwonkapaxucap; TypeuunHa.
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CBSI3aHHBIE C JIECOM, IIOCTEIIEHHO yBeanuuBaercs. 13
necoMarepuaioB B TypLii B OCHOBHOM 3aroTaBIMBa-
IOT KPYIVIBIM JIEC U3-3a €r0 BBICOKOM SKOHOMHYECKOMN
ueHHocTd. C Opyrol CTOpOHBI, B MOCIEOHUE TOJbI
HaOogaeTcsl 3HAUMTEIBHBIM POCT cIpoca Ha Jie-
JIOBYIO NIPEBECHMHY Ha BHYTpPEHHEM pbiHKe. [Ipuun-
HOM 3TOTO SBJISETCS BBICOKAas MOTPEOHOCTH B JApe-
BECHOM CBIPbE CO CTOPOHBI OTEUECTBEHHBIX KOM-
IIaHUM B OTpaciv IPOU3BOJACTBA JPEBECHBIX ILIUT.
CelbCKOXO03STHCTBEHHBIE TPAKTOPHI SBISIOTCS HAauOO0-
Jlee IIMPOKO HCIIOIB3YEMBIM JIECO3arOTOBUTEIbHBIM
000pyI0BaHUEM TIPU TPEJIEBKE 3arOTOBIEHHOM €10~
BoU npeBecuHbl B Typrmn. CeabCKOXO3SUCTBEHHBIE
TPAKTOPEI MOTYT OBITH 3(PPEKTUBHO UCTIOIH30BaHEI B
MEXaHM3UPOBAHHBIX JIECO3arOTOBUTEIBHBIX padoTax,
0CcOOEHHO JIJTsI BBIBO3a JICJIOBBIX JIECOMATepHAIOB H3
jeca, Mmoclie MPOBEJCHUSI HEKOTOPBIX MOTU(BUKAIIIA
YU YCTAHOBKHU [OMOJHUTENbHBIX HABECHBIX IMPHUCIIO-
coOJieHuH.

Jns HeOONBIINX JIeCO3aTrOTOBUTEIBHBIX TOAPSA-
YUKOB MOJU(PHUIIMPOBAHHBIC CEIbCKOXO3SIMCTBEHHBIC
TPaKTOPBI SBJISAIOTCS Ooyiee JOCTYIMHBIMH MallluHa-
MU C TOYKHM 3pPEHHUsI HAuyaJbHOW MOKYIHOW UEHbI U
MOYACOBBIX AKCIUTYaTaIllMOHHBIX PAcXOJO0B MO CpaBHE-
HUIO C COBPEMEHHOM JIECO3arOTOBUTENBHON TEXHUKON
(Harmpumep, KoMOaHOM, BaJIOUHO-TIAKETHPYIOIIEH Ma-
HIMHOM, (hopBapaepoM H T. 11.).

B at0i#i paboTe mpoaHanM3MpOBaHa METOIOM Bpe-
MEHHOT'0 aHAJIM3a TPOU3BOIUTEIILHOCTh MOAU(HUIIUPO-

BAaHHOTO CEJIbCKOXO3SUCTBEHHOTO TpPaKTOpa TMPH Tpe-
JIEBKE JI€JIOBOM APEBECUHBI B MOJIHOCTBIO 3arpy>KeH-
HOM TOJOKeHWH. Kpome TOoro, OBIIIO M3Yy4EHO BIIH-
STHHE PAcCTOSIHUS TPENIEBKH Ha oOlee BpeMs IUKIa
U TIPOU3BOAUTENHLHOCTh. VcciemoBaHue mpoOBOIU-
JIOCh B JPEBOCTOE YEPHON COCHBI, PACIOJIOKCHHOM
B necxo3e Adiionkapaxucap B Typmun. B mccnmemo-
BaHUM PACCTOSTHHE TPEJIEBKH ObUTO MPHHATO B Kade-
CTBE HE3aBHCHUMOH NepeMeHHO!, 1 ObLTH pa3paboTaHbl
pEerpeCcCUOHHBIC MOJICIH ISl OIICHKH OOIIEero BpeMe-
HU U MPOU3BOIUTEIBHOCTH MPU UCCIEAOBAHUU TPaH-
CIIOPTUPOBKHU JIPEBECHUHBI B CEITaX, MPUKPEIIICHHBIX
K CEIIbCKOXO3STHCTBEHHOMY TpakTopy. B pesymbra-
T€ CTATUCTUYECKOr0 aHalIu3a YCTAHOBIIEHO, YTO HAU-
Oosee TPyTOEMKUM 3TanoM paboThl OblIa BEITPY3Ka U
YKJIaJKa IPEBECUHBI HA IUIOIMIAAKE. YCTAHOBICHO, YTO
cOOp JIPEBECUHBI U €€ MOrpy3Ka Ha TPAKTOP SIBJISIOT-
Cs1 BTOPBIM 0 JUTUTEILHOCTH 3TarnoM. CpeqHsis 9aco-
Bas IPOU3BOAUTEILHOCTh TPEJICBOYHOM OTEepaIliu Co-
craBuia 6,06 M3,

Pe3ynbraThl ananusa Takke Mokas3ajiu, YTo Ha Ipo-
U3BOAUTEIBHOCTh TPENICBKU JIPEBECUHBI CYIICCTBCH-
HOE BIIMSIHUE OKa3aJI0 PACCTOSIHUE TPEICBKHU.

KuroueBbie cjioBa: jiecCHOE XO034MCTBO; JI€303aro-
TOBKa C Ha36MHOM TpPEeJIeBKOM; MeXaHU3UpOBaHHAs 3a-
TOTOBKA JIECA; BBIBO3KA JPEBECUHBI; TPEJIEBKA; aHAIU3
BPEMEHHBIX 3arpar; 3PQeKTHBHOCTh; COCHA YepHas;
Adénkapaxucap; Typuus.
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Bnane Temnepatypm TepMi4HOro ywinbHeHHA NigKnagKkv, Tuny naky
i KinbKOCTi MOro wapis Ha 6NCK onopAAKeHOI NOBepPXHi

M.A. bexta', 0. B. Makcumis?, T. Kpuctod'sak?

B ocnosnomy, nosepxms niokiaoku wiighyemucs neped HaneceHHsaM Ha Hei 1aKogoeo nokpumms. Memoto docii-
O0JICEHHS € 3 'SCYBAHHSA MOACTUBOCMIE 3AMIHU ONEPayii Wni(yeanHs niOKIaoKu neped HaHeCeHHsM HA Hel 1aK08020 No-
Kpumms onepayicto mepmivHo20 YWiibHeHHs | 6CIMAHOGIeHH GNAUBY MeMNepamypu mepmiyHo20 YuiNbHeHH, Muny
AaKy i KilbKOCmi 1020 wapié Ha O1uUcK onopsaodicenoi nogepxui. Ak nioknaoxy 6yno suKopucmauo JayujeHull 8Libxo-
eul wnon (Alnus glutinosa), npuknecnuti 0o 8010KHUCMOT naumu cepednvoi winbnocmi (MDF). [leped npuxnerosan-
HAM WnoHy 00 nosepxui MDF 6in niodasascs mepmiunomy ywjinonennto 3a memnepamyp 150, 180 ma 210°C i mucky
2 MIla énpoodosaic 3 x6. Bukopucmano mpu munu 1axy: eéooopozuunnutl (10-HY1330-15), noriypemanosuii (R533-2-
15) i akpunosuii (UV120-45) ynompaghionemogozo 3ameepdinns. Ha mepmiuno ywinoreny nosepxuio niokiaoku HaHo-
cunu 00uH abo 08a Wapu 1aK08020 NOKPUMMSL, 3 MIDCULAPOSUM WLIPY8AHHAM a00 De3 Hb020. OYiHKY OIUCKY 30TUCHIO-
sanu npu Kymi nadinnusi ceimaa 60° 3a donomozoio onuckomipa Erichsen PICOGLOSS 503. /[na nopienanns euznaua-
S GAUCK TAKO8O20 NOKPUMMSL HA wilighosaniil niokiaoyi. Bemawnosneno, wo 6ci asminni pakmopu cymmeso (p < 0,05)
BNIUBAIOMb HA (POPMYBAHHSL ONUCKY TAKOBAHOT NOBEPXHI HA MEPMIUHO YUinbHe il nIOKAa0yi. AKpurLo6uil 1axK yiompa-
Gionemosoeco 3ameepoinnsa 0ac amo2y chopmysamit 1aKo8e NOKPUMMS 3 HAUGUUIUMU 3HAYEHHAMU OuUCKy. Booopos-
YUHHULL MA NOALYPEMaHo8Ull 1aKu GopmMyoms Mmamosge i HanieMamoge NOKPUmMmsi NOGepxHi. 13 30inbuleHHIAM KilbKOC-
mi wapis naxy énuck nioguuyemscs. Mixcuiapoee winigpysanns ne 0ae 8iouymno2o eghekny Ha OAUCK 1aK08aAHOI no-
6EPXHI HA MEPMIUHO YWinbHeHil NIOKIA0YI.

Knwuosi cnoea: mepmo-mexaniune YwjinoHeHHA, ONOPAONCEHHs, OIUCK, 8000POIUUHHUL IAK, NOALYPEemAaHO8Ull
AaK; AKpuiro8ull idax.
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Betyn. Ha croromui 03m0071€HHS TEpEBUHA B OCHO-
BHOMY BHMKOPHCTOBYIOTb JUISl TOTO, II00 MOKpAIIUTH
€CTETUYHICTh 1 3aXUCTHTH MOBEPXHIO BiJ HABKOJIHII-
HiX BIUIMBIB — TeILIa, CBITIA, TEMIIEPaTypH, BOJIIOTOCTI,
BITpY, CTUpaHHs Too. O3100IeHHS MOXKE ITiIBUIIATH
CCTeTHYHI XapaKTCPUCTHKH JCPEBHHH MOKPALICHHAM
il 6.HI/ICKy bruck e BnacTuBicTiO HOBerHl sKa BiIOU-
BA€ CBITJIO 1 BUKOPUCTOBYETHCS IJIS1 OLIHKHU SIKOCTI TO-
TOBOTO BUPOOY. SKICTh OJMHMCKY 3alIe)KUTh BiJl HH3KH
(akTOpiB, BKIIOYAIOYH MOPOIY ACPEBHHH, XiMi4HHMIA
CKJaJ 1 THUI CHCTEMH IMOKPHUTTS, THI JIaKy, KiJIbKiCTb
miapis i croci6 migroroBku cyocrpary (Zivkovic 2004;
Cakicier, Korkut, & Korkut, 2011; Bekhta et al., 2014).

HeomHOpigHICTh CTPYKTYpH MOBEPXHI BIUIMBAE Ha
BiIL6I/IBHy 30aTHICTh MIAKIAAKH 1 TPOSIBIISETLCS Y He-
piBHOMipHOMY 6III/ICKy cq)opMOBaHHx Ha HIH JaKo-
(hapOoBHX OKPUTTIB. MeTa NPOLECiB MirOTOBKH I10-
BEpXHi (BKJIIOYAIOUM CTPYTraHHS Ta IUTIQyBaHHS) Tie-
pell HAHCCCHHSIM TIOKPUTTS — CTBOPHTH BHPIBHSHY
Ta OYHMIICHY TOBEPXHIO, K HEOOXI/IHY YMOBY sKic-
HOi B3aeMOJii MOKPUTTA 3 MigKjiankoro. [maaka mo-
BEPXHS BXIIMBA JIJISI TAPHOTO 30BHINIHHOTO BHIIISLY,
OCKIJTbKH 03/100JIeHHS TiAKpecitoe Oynb-sKi HEPiBHO-
cti mopctrocTi B moBepxHi (Williams, 2010). Richter,
Feist, & Knabe (1995) BcTranoBuim, mo 6e3 miaroTos-
KH MOBEPXHi 301IBIIYETHCS IPOCOUCHHS aKohap6o-
BHX MaTepiajiB y IepeBHHY, IO IPH3BOIUTH 10 3011b-
LWICHHs BUTPAT LUX MaTeplamB [midyBanua poOUTH
TOBEPXHIO PIBHOMIPHILIIOIO Ta 3MEHIIY€ BILIHB aHATO-
Mii gepeBuHH Ha mpodine mopcrrocTi (Richter, Feist,
& Knabe, 1995). fxmo mopcTkicTh MOBEPXHI 3MEH-
mryeThesi, To onmuck 30imbmyetses (Lee et al., 2003).
Opnnax Hmi(byBaHH;I € OJTHI€I0 13 HAWOTBII TPYIOMICT-
KHX Ormepariii y ﬂep63006p06Hm ramysi. Kpim toro,
i 9ac nutiyBaHHs 3HIMA€ThCS YacTHHA (mIap) Je-
PEBHHH, JIy’KE€ 4acTO LIHHHUX MOPiJ, SKa 0e3MOBOPOT-
HO HJe y BiIXOIH, TOOTO BTpAvYaeThCs, 3a0pyTHIOIOTH
JeTaib, 00IaJHaHHs, CTBOPIOIOYH HECTIPUSTIANBI yMO-
BU 1151 poboTH niepconany. Kpim toro, nutidysanbauii
MTOPOX 3a0PyAHIOE TOBKIJUIA.

BripomoBx ocTaHHIX POKIB CIIOCTEPIraeThCs MIBHUI-
K 3pOCTAHHS 3aCTOCYBaHHSI PI3HUX METOAIB Mozm(bi-
KYBaHHs (30KpeMa, TEPMiYHOTO, TEPMO-MEXaHi4HOIo
Ta TEPMO-TiJPO-MEXaHIYHOIO0) s JICPEBUHH Ta Jie-
PEBHHHUX MarepiaiiB 3 METOIO TOKPAIIeHHs iX Biac-
tuBoctei. Aksoy, Deveci, Baysal, & Toker (2011)
3’sCyBald, MO TepMiYHe MOAU]IKYBaHHS 3HMKYE T10-
Ka3HUK OJNMCKY MOBepXHi cocHH (Pinus sylvestris) Bin
5 1o 36%, 3anexHo Bix "acy i Temreparypu Monudi-
kyBaHHs. Cakicier, Korkut, & Korkut (2011) BcTano-
BWJIM, 110 OJIMCK TepMiuHO MOAM(]IKOBaHOI JepEeBUHH
3a Temneparyp 150 ta 180°C, moBepxHs K01 Oysa 1mo-
KPHTa JIJAKOBUMH MaTepiajaMu, € BUILUM, HIK OBEPX-
HSl HeMO/IM(IKOBAHOT JJAKOBaHOT IepeBUHU. SIKIIO TeM-
neparypa 30iTbITyBaachk — OJMCK TIOBEPXHI 3MEHIITY-
BaBcs. [loBepxHs OepeBUHM € €CTETHMYHO NPHUBAOIH-
BOIO cama 1o co0i, a TepMiYHe yIIUIbHEHHS HaAIse 11
MPUBAOIMBAM TEMHIIINM KOJIBOPOM 3 HiTKillle BUpa-
JKEHUMH 0COONMMBOCTAMHE 11 TekcTypu. Komip nepesu-
HU € BaKJIMBUM YMHHUKOM JUisl cpepH ii 3acTOCyBaH-
HS, @ TPO30Pi MOKPUTTS AAOTh 3MOTY HAOyTHM rapHUM

€CTETUYHUM BIIACTHBOCTSIM JICPEBUHH 3aJIMIIIATHCS BH-
JuMuMH. CyKyIHO 1€ MOXKe€ 301IbIIUTH IIOINUT Ha TaKy
JEPEBHUHY, & TAKOX MIABUILIUTH 11 BapTICTB

VY mnonepeanix Hammx gochimkeHHsx (Bekhta,
Proszyk, & Krystofiak, 2014a; Bekhta et al. 2014b;
Bekhta, Proszyk, Lis, & Krystofiak, 2014c; Bekhta et
al., 2017) 6yno moka3zaHo, 10 30BHINTHIN BUTTISA Tep-
MIYHO YIIUTBHEHOI NIePeBHUHH CYTTEBO 3MIHIOETHCS
(3a7eKHO BiJ] 3HAUEHHS MapaMeTpiB YIIUTEHEHHS) T10-
PIBHSIHO 3 HEYIIUIBHEHOIO AepeBUHOO. Lli 3MiHN cTO-
CYIOTBCSI, Hacamrepen, OIHCKY, KOJIbOpY, IOPCTKOC-
Ti IOBEPXHi, & TAKOK TIOBEPXHEBOT TEKCTYpH (OyIOBH)
JICPEBUHH.

Slkmio B mitepaTypi 1€ MOXKHA 3HAUTH J1eAKy 00-
MEXeHY KUIBKICTh iH(opMalii mnpo QopMyBaHHS
nako(apOOBUX TMOKPUTTIB Ha IOBEPXHI TEPMIUHO
00po0bnenoi nepesunu (Aksoy et al., 2011; Cakicier,
Korkut, & Korkut, 2011; Pelit, Budak¢i, Sonmez, &
Burudurlu, 2015), To aBTOpam He BAaI0Cs BiANTyKaTH
1H(pOopMAIIiTo npo 0COOJTMBOCTI cpopMyBaHHﬂ naKO(bap—
0OOBHX MOKPHUTTIB HA TEPMIYHO-YIIIIbHEHIN HOBerHl
nepeBuHu. Tomy axkmyanrbHum € TUTaHHS 3 SICYyBaTH
ocobnmuBocCTi (hopMyBaHHS JTakoPapOOBUX MOKPUTTIB
Ha TePMIYHO-YIIIJIbHEHIH MOBEPXHI JePEBUHHU.

Marepiaau Ta MeToaMka AociigxkeHb. 006 'ekm
odocnidocertss — TEXHOJOTIIHUH TIPOIIEC OMOPSIKCHHS
nepeBuHu. [Ipeomem docniodicenHsi — 3aKOHOMIPHOCTI
BIUIMBY THITY JIaKy, KiJIbKOCTI IIapiB JIaKy 1 Temmepa-
TYPH TEPMIYHOTO YIIIJIbHEHHS AEPEBUHHOI MiAKIAAKH
Ha OJTUCK MOKPUTTS. Memoto pobomu Oyio 3’ sicyBaHHS
BIUTUBY HOBOI TEXHOJIOTii IMATOTOBKU TMOBEPXHI CyO-
CTpaTy TepMO-MEXaHIYHHM YIIIJIbHEHHSM Ha SKICTh
OTIOPSA’KEHOT ITOBEPXHi.

Hns nocmimpkennst OyB oOpaHui JyIIEHWH LITOH
BUTOTOBJICHUH 3 MOpoju Biibxa (Alnus glutinosa), 6e3
BUJIMMUX TOLIKO/PKEHbB, po3mipoM 300 x 300 MM, TOB-
mHOO 1,5 MM, BiTHOCHOIO BoJjioricTio 6%. Bukopuc-
TaHO TPH THIH JIakiB: Bomopozunuuuii [Q-HY 1330-15
(WB), momiyperanosuii R533-2-15 i3 nomaBanusm 10%
3arBepkyBada RLH6110 Tta 10% po3unnnuka V721
(PUR), akpunosuit UV120-45 ynerpadioneroBoro 3a-
tBepainHs (UV). TepmiuHe yIIinbHEHHS JHCTIB IO~
HY 3I1MCHIOBANIN B JaOOPATOPHOMY rapsaoMy mpeci 3a
Temneparyp 150, 180 ta 210°C, tucky 2.0 MPa, TpH-
BQJIOCTI YIIIIbHEHHS 3 XB. HICJ'ISI TEPMIYHOTO YIIiJIb-
HEHH JINCTH IIIOHY HaKJIeIoBaIX Ha mimutu MDF pos-
mipom 300 x 300 x 16 mm. [Ticis bOro Ha MOBEPXHIO
TEPMIYHO YUIUIFHEHOTO IITIOHY HAHOCHIIH JaK. Bomjo-
PO3YMHHUH 1 MONIypeTaHOBUH JTAKW HAHOCHJIM Ha TI0-
BEPXHIO HIAKJIAIKU IYIbBEPU3ATOPOM, AKPUIOBUH —
BaJIBLIOBAHHSM, a 1Or0 ONPOMiHEHHS 3I1HCHIOBANH 32
nornoMororo obnagHandsa Bix xkommanii MIKON, mo-
nens UVC-250%2. HlnidyBaHHS KOHTPOJIBHHUX 3pa3KiB
nepesl HAaHECEHHSIM JIAKOBOTO TOKPUTTS Ta MIXKIIIApOBE
nutihyBaHHS Bi}I6YBaHOCL BPY4YHY 32 JIOTIOMOTOF0 I~
(byBanLHoro namnepy i3 SCpHI/ICTlCTIO #240. SIkicTh mMO-
BerHl OLIIHIOBAJIN BI/IMlpIOBaHHSIM 6J11/101<y Takox no-
CIII/DKYBAJIM BIUIMB THITY JIaKy, KUIBKOCTI HIapiB JIaKy
1 TeMmepaTypy TEpMIYHOTO YIIiIbHEHHS Ha OJHCK I10-
KPHTTSL.
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Buwmiprosanns onucky. BIHCK OTOPSIHKEHOI TIO-
BEpPXHI BU3HAYAIM HA TEPMIYHO YIIUTPHEHIM Ta ILTi-
¢doBaHiil (KOHTPONBHIN) MiAKIAAKAX: 0 Ta MiCis Jia-
KyBaHHS 3pa3KiB. J{7s1 BUMiproBaHHS OJUCKY BUKOpPHC-
tano Omuckomip PICOGLOSS 503 Bin xommnanii Er-
ichsen. birck moBepxHi TEPMIYHO YIIUILHEHOT Ta HEY-
IIUTPHEHOT MITKITAIKA 0€3 JIAKy Ta 3 HAaHECEHUM JIaKOM
BHUMIPIOBAJIM ITiJ] KyTOM BiIOUTTs cBiTiia 60°, B3IOBK
(I) Ta Bomepek (L) BOJOKOH BiAMOBIIHO 10 CTaHAAp-
1y ISO 2813. OmiHKy IMOBEpXHi 3MIHCHIOBAIH 33 BUMi-
PSHUM 3HA4EeHHSAM ONHCKY 3TigHO naHux Tadm. 1. [ns
OIIHKHU BiTHOCHOI Ba)KJTMBOCTI BIUIMBY 3MIHHHX (hak-
TOpIB JTOCIIJKCHHSI Ha OJINCK JIAKOBOTO TIOKPUTTS Ha
TEPMIYHO YIIIJIBHEHINA MIAKIAII MPOBOIUIH JUCTICP-
cittanit anamiz (ANOVA) mist piBas 3Hauymocti 0,05
3 BUKOPUCTAHHSAM IpOrpaMHOrO 3abesmedeHHs [IBM
SPSS Statistics. CepenHi 3HaueHHS ONMHUCKY IS pI3HAX
3MiHHUX (JaKTOPiB TIOPIBHIOBAJIH 32 JIOTIOMOTOIO TECTY
MHOXXUHHHX MOPiBHIHB [lyHKaHa.

Tabnuys 1
Kaacndikanisa 0Onmcky noBepxsi

Pe3yﬂbTaTu AOCJHiKeHb. Y pe3ym,TaTi TepMiT-I-
HOTO YIIUIbHCHHS MiJl Ti€I0 TEMIePaTypH i THCKY i
Yac KOHTaKTy JEPEeBHUHU 3 BIILHOJ'IlpOBaHI/IMI/I TUTATA-
MU TIpeca BiJI0yBa€ThCSl BUPIBHIOBAHHS MOBEPXHEBOTO
nrapy J€peBUHH 1 YTBOPEHHsI TOHKOI TUIIBKH 32 paxy-
HOK TUTacTHuHOI Jedopmariii i po3ruiaBieHHs aMopgd-
HUX pedoBrH camoi nepesunn (Bekhta et al., 2017).
TepmiuHe yIIiTbHEHHS IMiIKIAJAKH POOHUTH IMOBEPXHIO
PIBHOMIPHIIIIOIO, ITUTBHIIIO, TIIAJKIIIO, TIISTHCOBOIO
Ta 3MEHIIye BIUIMB aHaromii JICPEBUHM Ha npodine
HIOPCTKOCTI. CprKTyle HeplBHOCTl 3MEHIIIYIOThCS B
Mexkax ~50% 1 TOBEpXHIO YIIUILHEHO! JepeBUHH
BXE HE MOTPiOHO TNUTIPyBaTH TEPEI OMOPSHKCHHIM
(Bekhta et al., 2014b).

Hucnepciitnuit = anamiz  (ANOVA)  mokaszas
(Tabm. 2), mo yci HOCHIJKYBaHI YHUHHHKH CYTTEBO
(p £ 0,05) BrITMBaKOTh HA 3HAYCHHS OJIMCKY JIAKOBO-
IO HOKPUTTS HA TEPMIYHO YINIJIbHEHIN TAKIa/I1, BU-
MIpSTHOTO SIK B3JIOBX, TaK 1 BIIOIIEPEK BOJIOKOH JIepe-
BHHH. HalicuuipHIIINY BIUIMB HAa 3HAYEHHSI OJIMCKY J1e-
MOHCpr€ THII 3aCTOCOBAHOTO JIaKy (F = 841,041 i

= 873,409, BIAMOBIAHO B3I0BXK 1 BIIOTIEPEK BOJIO-
KOH), Jauti 1y Th KUTbKICTh HAHECEHUX IIapiB JAaKOBO-

Oautnp Ganeky (GU) Ouirika nosepxiil ro nokputts (F = 108,800 i F = 72,538, BiAmnoBigHO
<10 Marosa B3JIOBXK 1 BIIOIIEPEK BOJIOKOH) i TEMIIEpaTypa TepMid-
10— 35 HamisMaTosa HOTO YIIUTbHeHHS migkimanaku (£ =5,182 1 F = 3,209,
. BiJIMOBIIHO B3A0OBX 1 BIonepek BoyIokoH). Kpim Toro,
35-60 Hanisbimer CYTT€BO BIUIMBAIOTh HA 3HAUCHHS OJHCKY SIK B3JIOBIXK,
60— 80 Brmck TaK 1 BIIONEPEK BOJIOKOH, JIBA MOE€JIHAHHS YMHHUKIB:
> 80 IneanbHuil 6IHCK TUITY JIaKy X KUTBKICTh MIAPiB, TEMIIEPATypH YIIiIb-
HEHHS X THII JIAKY.
Tabnuys 2
ANOVA TecT nipu g0CJTiIKeHH]I 0IncKy
®daxrop Hampsimox BoJIOKOH SS df MF F Sig.
T B3/I0BXK 1068,855 3 356,285 5,182 ,002
BIIOMEPEK 647,960 3 215,987 3,209 ,023
1 B3/I0BXK 115653,245 2 57826,622 841,041 ,000
BIIOTEPEK 117556,811 2 58778,405 873,409 ,000
I B3JIOBXK 14961,266 2 7480,633 108,800 ,000
BIIOTIEPEK 9763,324 2 4881,662 72,538 ,000
T x JI B3IIOBXK 2237,532 6 372,922 5,424 ,000
BIIOTIEPEK 1824,730 6 304,122 4,519 ,000
T x LI B3/I0BXK 549,859 6 91,643 1,333 ,241
BITOTIEPEK 374,045 6 62,341 ,926 ,476
T x 10 B3/IOBXK 8914,472 4 2228,618 32,413 ,000
BITOTIEPEK 7325,976 4 1831,494 27,215 ,000
B3/IOBXK 1003,832 12 83,653 1,217 ,269
TxJIx I
BIIONIEPEK 1010,573 12 84,214 1,251 ,246

Ipumimra: T — Temmieparypa TepMIYHOTO yIIiIbHEHHS miakaaaku; JI — tun naky; 111 — kinekicTs mapis jaky; SS — cyma kBazaparis; df — cry-
niHb BinbHOCTI; MS — cepenniit kBaapar; F- kputepiii ®imepa; Sig. — 3Ha4ywicTh BaKTopy.

TumoBUM pe3yabTaToM BHUMIpPIOBaHb OJWCKY TSI
BCIX JOCTI/DKyBaHHX 3MIHHUX € Te, IO CepelHi 3Ha-
YeHHs1 OJIMCKY JIAKOBAHOI MOBEPXHi, BUMIPSIHI B3IOBXK
BOJIOKOH JICPEBHHH € BUIIMMH, HIK 3HAYCHHS OJIHC-

Ky BTIOTIEpeK BOJIOKOH (puc. 1-3). Lle MOoXkHA TTOSICHUTH
aHATOMIYHOIO OYJIOBOIO Ta HEPIBHOCTSIMH Ha MOBEPXHi
nepeBrHU. OCTaHHI CyTTEBO BIUIMBAIOTH HA MOLIMPEH-
HS TIPOMEHS CBiT/Ia, HOTO PO3CIIOBAaHHS 1 BiIOWBAHHS.
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BrmuB mopcTkocTi TIOBEpXHI Ha PO3CIIOBaHHS CBITIIA
CYTTEBININHA Y BUTIAJIKY BUMIPIOBAHHSI OJIMCKY BIIOTIEPEK
BOJIOKOH JiepeBuHU. Lle mpu3BomuTh 10 OLIBIIOTO Po3-
CIIOBaHHS CBITJIA, 301TBITYI04M IH(Y3HY KOMITOHEHTY.

Pesynbratu mopiBHsHHS Tecty JlyHKaHa, mpoBe-
JICHOTO JUIsl JOCHI/DKYBaHUX 3MIHHUX, HaBEJCHI B
Tabn.3. Tun naxy, sIKuil 3aCTOCOBYBaBCS, Ma€ HaCyT-
TEBIMMIA BIUTUB Ha (OpPMyBaHHS OJMCKY Ha JIaKOBa-
Hill moBepxHi. HaiiHmk4i 3HaYeHHs1 OJIMCKY criocTepi-
Taf0ThCSl Y Pa3i BUKOPUCTAHHS BOJOPO3YMHHOTO JIAKY
(GU = 9,52 i GU = 6,45, BiANoOBiZHO B3IOBX 1 BITO-
MEepeK BOJIOKOH), IO BIiJIIOBIJJa€ MAaTOBIM MMOBEPXHIi
(tabm. 1). IlomiyperanoBmii ymak 3abesneuye Gopmy-
BaHHS MaTOBOI Ta HAIiBMAaTOBOI MOBEPXHIi 3a CepenHixX
3Ha4YeHb OJIUCKY B3JIOBXK 1 BIOINEPEK BOJOKOH, BIJIO-
BimHo GU = 11,3 ta GU = 9,09. AxpuioBwii 1aK yib-
TpadioneroBoro 3arBepainns (UV) Hangae nakoBaHiit
MOBEPXHI HaIiBOJIKMCKY 32 HAMBHINMX CEPEAHIX 3Ha-
YeHb OJMCKY B3IOBXK 1 BITOTIEPEK BOJIOKOH, BiITIOBII-
HOo, GU = 45,34 Ta GU = 42,93. TakuM 4UHOM, JIAKH
CTBOPIOIOTH TIOKPHUTTS 3 PI3HUMH 3HAYEHHSMH OJvcC-
Ky. Bizmomo, 1m0 cTpyKTypHi BiIMIHHOCTI JIaKiB 1 METO-
I HAHECEHHsI MOXXYTh BIUIMBAaTH Ha e()eKT IVISIHCYBa-
tocri (Pelit et al., 2015). Bogopo3uunHi jgaku, Ha Mpo-
TUBAry Jiakam yanpa(bloneTogoro 3aTBEP/IHHS, Hera-
TUBHO BIUIMBAIOTh HA IVIaJKICTh MOBEPXHIi, 3MECHLIYIO-
uyn O6imck mapy (Sonmez, Budaket, & Pelit, 2011).

Tabnuys 3
Pe3yabraTn ananizy tecty lyHkana nis 0JucKy
Binck
B3nomx BosOKOH Bnonepek BosiokoH
®dakrop
S sg S g
Tun naky
WB 9,52 A 6,45 A
PUR 11,30 A 9,08 B
uv 45,34 B 42,93 C
Temneparypa, °C
Control 26,03 A 24,80 B
150 26,33 A 21,77 A
180 27,20 A 24,80 B
210 25,62 A 23,79 AB
KimpkicTs mapis
1 15,16 A 14,40 A
2NS 30,95 B 27,14 B
N 31,13 B 28,33 B

Ipumimxa: Pi3Hi OykBU 1I03HA4alOTh 3Ha4Hy pisHUmI0. SG: cra-
THCTHYHA IPyTIa.

Ilonibui  pesynsratu  omepxani  Slabejova,
Smidriakova, & Fekia¢ (2016) iz yac oIiHIOBaHHS ec-
TETHYHHX BJIACTUBOCTEH MPO30pOro MOKPHUTTS Ha TO-
BEpXHi JepeBrHU Oyka. BoHn mokaszanu, mo OJmck mo-

BEpXHi 3 BOJOPO3UMHHHUM MTOKPHUTTSAM OyB BHIIIUM, HIXK
ONMUCK TIOBEPXHI 3 MOJIypeTaHOBUM MOKPHUTTAM. [lo-
BEpXHIi, NITioBaHI MEPIEHIUKYIAPHO 10 ACPECBUHHMIX
BOJIOKOH, Maji¥ 3MEHIIEHHH ONMCK MOPIBHSHO 3 IO-
BEPXHSMH, BIANUTI(DOBAHUMH MapajesbHo JI0 HApsM-
Ky JICPEBUHHHUX BOJIOKOH.

Brue TeMneparypu TepMidHOTO YIIiITBHEHHSI ITiJI-
KJIaJIK1 Ha OJIMCK JJaKOBaHO1 MOBEPXHi OyB CTaTHCTUYHO
3HauymuM (p < 0,05). YirinesHeHnH ImoH, OKpiM Toro,
110 XapaKTePU3Y€ETHCS TNIAAKOI0 TIOBEPXHEIO 3 MEHIIIOIO
HIOPCTKICTIO, JIO TOTO JK XapaKTePH3yeEThCs IIe i BU-
MIMMH 3HAYEHHSIMHU OJMCKY, 110 OyJI0 MOKa3aHO y I0-
nepennbomy nociipkenHi (Bekhta, Proszyk, Lis, &
Krystofiak, 2014c). Ha 3araun, i3 30i7bIIIEHHSM TeMIIe-
patypu YUIUIBHEHHS IIMOHY HOTO MOBEPXHS € IIaJKi-
11010, OAHAK OJINCK MOKPUTTS HAa TAKOMY YIIIJIbHEHOMY
ITIOHI HE BiAPIZHAETHCS BiJ OJMCKY HA HEYNIUILHEHIN
MOBEPXHI, 110 € HEOYiKyBaHUM (IuB. Tab. 3, puc. 1-3).
OueBUIHO, IO B IIbOMY BHIIAJIKY IIOPCTKICTh TTOBEPX-
Hi Mae MEHIIMH BIUTUB Ha OJUCK, HIXK 3MiHa KOILOPY.
ToOTo 3MiHa KOJIBOPY (MOTEMHIHHS TIOBEPXHi) B JJAHO-
My BUNAJKy € BUPIIIAaJbHUM YHHHHUKOM, LI0 BIUIMBA€E
Ha Omuck. JloOpe BijiomMo, 110 ONKMCK TIOB’s3aHUN Ta-
KOX 13 KOJTbOpOM TOBepxHi. [IeBHOIO Miporo 30BHiII-
Hill BUTJISIL KOJIBOPY Ta CBITIICTH 3pa3Ka BIUIMBAIOTH Ha
3HA4YeHHs ONMUCKY. BizoMo, 1110 3 mMiIBUIIICHHSM TeMIIe-
parypH YUIUIbHEHHS, OKPIM TOTO, IIO TIOBEPXHS CTaE
IJIaJIKOF0, BOHA POOHTHCs Takoxk TeMHimor (Bekhta et
al., 2014a). [muOvHa MPOHUKHEHHS CBITIA € OLIBIIO0
JUTSE TEMHHX, HIX JUTS CBITIIMX TIOpia AepeBuHU. CBITIO0
OlJTBIIIE TTOTIIMHAETHCS 1 OIMCK 3MEHITYEThCS.

KinbkicTh mrapiB CyTTE€BO BILUTMBAE HA 3HAYCHHS T10-
BEpXHEBOro Onucky. HasBHICTH UM BiJICYyTHICTH MiXK-
[IapOBOTO NLTiI(YBaHHS HE MAE€ CYTTEBOTO €(eKTy Ha
OJIMCK JIAKOBaHOT MOBEPXHI Ha TEPMIYHO YIIUILHEHIN
migkmami. 13 30UIbMIeHHSIM KUTBKOCTI IIapiB OIUCK
nifBUINy€eThcs. HaliBuii 3HaueHHs Onucky Oyio oaep-
JKaHO ISl IBOLIAPOBOTO, HAHHMKYI — AJIS1 OHOMIAPO-
BOTO OKPUTTS. 1]e MOKHA TIOSICHUTH THM, 110 HA 3Ha-
YeHHsI OJIMCKY CYTTEBUI BIUTUB Ma€ SIKICTh cyOcTpa-
Ty, 30KpeMa HOro MmopcTKicTh. OCKIJIBKH TTOKPHT-
TS HE € ONTUYHO IIIAJAKUM, HEPIBHOCTI CTPYKTYPH TIO-
BEPXHI MOXyTb BIuIMBaTH Ha Ginck. [Tpu oxHourapo-
BOMY HAHECEHHI JIaKy MOro TOBIIMHA € HE3HAYHOIO 1
TOMY OlIbLIE NPOSBIATUMEThCS BIUIUB LIOPCTKOCTI 10~
BEPXHI CyOCTpaTy, 110 B KIHICBOMY BHITA/IKy 3MCHIIIY€
OnucK. 3 eKOHOMIYHHX 1 €KOJIOTIYHUX MipKyBaHb BH-
pOOHUKH MeOITiB MOXKYTh BUKOPUCTATH Pi3HY KiIBKICTh
mIapiB Ha Pi3HMX TUIOMIAX OJHOTO MeOJIEBOrO eleMeH-
Ty. BiJIBII BIIKPHUTI TOBEPXHI MAIOTh OUTBITY KiIbKICTh
mrapiB, HiXK iHmI momi. Lei dakT Moxe mpu3BoIuTH
JIO Pi3HMINI Y 30BHIIIHEOMY BHIVISI/II B ME€KaX OKPEMOTO
eJIeMeHTa BUPOOY, PI3HUX 3HAUCHb OITUCKY.

AHaJOTiUHI pe3yiapTaTH IIOI0 BIUIMBY KIUTBKOC-
Ti MIAPIB JIAKYy HA 3HAYCHHs OJIMCKY OJieprKaHi B po0o-
Ti Slabejové et al. (2016). Sk 3a3Ha4aIOTH aBTOPH, BH-
COKHI OHCcK TIOKPHTTS MOXe 6yT1/1 CTBOPECHHH TEXHO-
JIOTI€I0 TMOCIIIOBHHUX WIAPIB 1 MONIpyBaHHM. KO
HIIbHICTB MIAPIB 30LIBITYETHCS, TO 301IBIITYETHCS TOB-
IMHA TOKPUTTS 1 3MEHIY€ETHCSI LIOPCTKICTh MOBEPXHI.
SIKIIO IOPCTKICTh 3MEHIIYETHCS, TO OJIHMCK 301IbIIy-
etbes (Lee et al., 2003).
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KinmpkicTe mapiB ¢opMyIoTh TOBIIMHY ITOKPHUTTS.
Ha naBenenux puc. 1-3 9iTko MO’KHA TTOOAYHTH, B KO-
My BUIAJIKy Ha OJIMCK BIUIMBAE SIKICTbH HOBerHl cy6—
CTpary, a B SIKOMY caM JiaK, HOro SIKiCThb 1 XIMIUYHHH
ckiaa. Uum Ouibla KUIBKICTh IIApiB, a, OTXKE, OLIb-
11a BUTPATa JaKy, THM O1JIbIIOI0 MipOFO OJHCK OBEPX-
Hi BU3HAYAETHCS SAKICTIO JIaKy, a He cyOcTpary; y 1mbo-
My BHITQJKy BIUTUB CyOCTpary HiBEIbOBAHO OiJIBIIIOIO
KUTBKiCTIO JIaky. UUM MeHIIa KiTbKiCTh IIapiB, TUM
CYTTEBILIMI BIUIMB Ha OJMCK Mae MOBEPXHs cyOcTpa-
Ty. [losicHeHHsI moMsirae B TOMY, 10 B TAKOMY BUTAJIKY
CUIIbHIIIE OyJe MPOSIBISATHCS BILTUB IIOPCTKOCTI IMO-
BepxHi. Maja KiNbKicTh mapiB (HanpuKIaa, OAHH), a,
OTXe, MaJla BUTPATa JIaKy 1 LIOPCTKA HMOBEPXHs MPH-
3BOJSATH A0 HEPIBHOMIPHOI TOBIIMHHU HOKPHTTS, SIKa
TaKOK MOXKE BIUTUBATH HA 3HAYCHHS OJIUCKY.

BucnoBku. ucnepciitauii ananiz ANOVA noka-
3aB, 10 HAWOUIBII BiqUyTHUI eeKT Ha OIHMCK JaKo-
BaHOI MOBEPXHI HAa TEPMIYHO YIIUTBHEHINW ITiIKIIAIITL
MaloTh (B Mipy MOCIa0IieHHs ) TaKi YNHHUKHU — THUII JIa-
KOBOTO TOKPHTTS, KUJIbKICTh HAHECEHUX ILIApiB JIAKY,
TeMIeparypa TepMIiYHOro yuIiibHeHHS. Buxopucran-
HSl aKpUJIOBOTO JIAKy, 3aTBEPALIOTO 3aBISKH YIbTpa-
¢ioneToBOMy BHUIIPOMIHIOBAHHIO, cepell YCiX OCIi-
JOKYBAHHX JIaKiB J1a€ 3MOTY c(hOpPMyBaTH JIAKOBAHE T10-
KPUTTS 3 HAMBUIMMU [TOKa3HUKaMU OJIMCKY HE3aJIex-
HO BiJT KIJTbKOCTI HAHECEHHX IIapPiB, TEMIIEPATYPH TeP-
MIYHOTO YIIUIBHEHHS Ta HAMPAMKY BOIOKOH JCPEBH-
HU. Bomopo3unHHuii Ta HOJ]lypeTaHOBI/II/I JIaKW J1aJIH
3MOTy cq)opMyBaTH MaroBe 1 HamiBMaroBe MOKPUTTS.
I3 30iMbIICHHSIM KITBKOCTI IIApiB JIaKy OJHMCK JaKo-
BaHOI HOBerHi MiABUINYEThCsA. HasgBHICTD 9n BiACyT-
HICTb MIXKILIAPOBOTO Lumq)yBaHH;[ HE CYTTEBO BILTHBAE
Ha OJMCK JIaKOBaHOI MOBEPXHI Ha TEPMIUHO YIIiIbHE-
Hill i AKIaa.
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BnusHmne Temnepatypbl TepMNYECKOro
YNNOTHEeHNA APeBeCHON NOAN0XKKN, TUNA
Naka M KOIn4yecTBa ero c/oeB Ha 6neck
oTAeNaHHON NOBEPXHOCTHU

M.A. baxTta’, H0.B. Makcbimne?, T. KpbicTod'sik®

B nepeBooOpabarbiBatoliel MpOMBIILIEHHOCTH T10-
BEPXHOCTb TOJIJIONKKHU MPHHATO ILIH(OBATH TIepeT Ha-
HECEHHUEM JIAKOBOTO MOKPHITHI. OCHOBHAS II€]Ib 3TOTO
WCCIIEZIOBAaHUS — BBISICHUTH, MOXKHO JIM 3aMEHUTH OTIe-
paryro nUIHQOBaHUS TOMJIOKKH TIepel HaHeCEHHEM
JIAKOBOTO TIOKPBITHS H OMTPE/IEIIUTh, HACKOJIBKO CHIIbHBI
BIIUSIHUE TEMIIEpaTypbl TEPMHUUYECKOrO YIUIOTHEHUS,
THUTIA JIaKa U KOJMUYECTBA CJIOEB Ha OJIECK OTIeIaHHON
MMOBEPXHOCTH. B KadecTBe MOMIONKKM HCIOIB30BAIN
OUHIIEHHBINA TMNOH Alnus glutinosa pazmepamu 300 x
% 300 x 1,5 MM O3 BUIUMBIX TTOBPEKICHUH U BIAKHO-
cTh10 6%. JINCTHI MIITOHA OBUTH PUKJICCHBI K BOJIOKHH-
cro tumate cpeaneit miotHoctu (MDF). Tlepen mpo-
[IeCCOM HAKJICUBAHUS IITIOHA HA MOBEPXHOCTH TUIUTHI
€ro MO/IBEPTajIy MPOIecCy TEPMHUECKOTO YINTIOTHEHUS
mpu Temmeparype 150, 180 u 210°C mpum naBineHUH
2 Mlla B Teuenue 3 MuHyT. VMcnonap3oBanu Tpu TUIA
nakoB: BofmopactBopumbiil (1Q-HY 1330-15), momuype-
tanoBbId (R533-2-15) ¢ nobasnenuem 10% orBepauTe-
ns RLH6110 u 10% pactBoputenst V721 u akpuinoBslii
(UV120-45) ynsrpaduoneroBoro 3arsepiaeBanus. Jis
OIIEHKH BIUSHUS NUTH(OBaHUSA Ha OJECK OTAeNaHHON
MMOBEPXHOCTH HAa TEPMHUYECKH YIUIOTHEHHYIO MOBEpX-
HOCTb TOJJIOKKA HAHOCWIIM OMH WJIW JIBa CIIOS JIaKa,
C MEXCIOWHBIM nutndoBaHueM wiu 0e3 Hero. bieck
OIICHUBAJIM IOl YIJIOM OTpaskeHus cBera 60° ¢ momo-
mpto Oneckomepa Erichsen PICOGLOSS 503. [lns
CpaBHEHHS M3Mepsuih ONecK JTaKMpOBAHHON MOBEpX-
HOCTH Ha NIIHN(OBAHHOW MOIJIOKKE. AHAJIHN3 Pe3yb-
taroB ucciaenopanud ANOVA nokasai, 4to Bce nepe-
MEHHbIC (DAKTOPBI, TAKKE KaK TeMIepaTypa YIUIOTHE-
HUS IITOHA, TUTT HAHECEHHOTO JIaKa M KOJTUYECTBO CJI0-
eB J1aKka, cymiectBeHHO (p < 0,05) BiustoT Ha GopMuUpo-
BaHHUE OJecKa JIAKHPOBAHHOW MOBEPXHOCTH TEpMHUYE-
CKH YIIJIOTHEHHOH ITO/UTOKKH. THIT HaHECEHHOTO JIaka
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SIBIISIETCST (DaKTOPOM, HMEIOITUM HAHWOOJIbINECE BITHS-
Hye Ha Oneck rmoBepxHocTH (F = 841,041 Bmons Boo-
koH, F = 873,409 nonepek BomokoH). CoyeTanne BO3-
NEUCTBUI TakuX (DaKTOPOB, KaK TEMIEpaTypa YIUIOT-
HEHUS ¥ HAJIMYUE WU OTCYTCTBHE MEXKCIIOHHOTO IIITH-
(oBaHUs, HE UMEIOT CYIIECTBEHHOTO BJIMSHHSI Ha T10-
BepxHocTHbIN Oneck (F = 1,333, p = 0,241 Bnons Bo-
mokoH; F = 0,926, p = 0,476 nonepek BoyokoH). Ta-
Kasl )K€ CHTyallusi U C KOMOWMHUPOBAaHHBIM JEHCTBAEM
BCex uccnenoBanHbX akropos: F = 1,217, p = 0,269
BIOJb BosokoH, F = 1,251, p = 0,246 nomnepek Bojo-
KOH. Pe3ynbrarsl Tecta JlyHKaHa Takke MoKas3ajiu, 4YTo
THIT HAHECEHHOTO JlaKa OKa3bIBaeT HAMOOJbBINES BITHS-
HUE Ha CO3/IaHUE MMOBEPXHOCTH C BBICOKHM ITOKa3are-
nem Onmecka (GU). Cample HHU3KWE 3HAYEeHUs HaONFO-
JAI0TCS B CIy4yae HCIOJIb30BAHMSI BOJOPACTBOPUMOTO
naka (GU = 9,52 Baons Bonokon u GU = 6,45 nonepek
BOJIOKOH), YTO COOTBETCTBYET MATOBOM IMOBEPXHOCTH.
Hcrionp30Banme MOMWYPETAHOBOTO JIaKa ITPHBOIIIIO
K MaTOBOHM WJIM IOJIyMarOBOM MOBEPXHOCTH CO Cpell-
HuM 3HaueHueM Onecka GU = 11,3 B1osb BOJOKOH U
GU = 9,09 nomnepek BOJIOKOH. AKPHIIOBBIH JIAK YJIBTpa-
(hMONETOBOTO 3aTBEPICBAHNUS IO3BOJISIET (POPMHUPOBATH
MMOBEPXHOCTH C BHICOKUM 3HAYEHUEM Oliecka (CpemHee
snayenune GU = 45,34 pnoas BosokoH u GU = 42,93
MTOTIEPEK BOJIOKOH). 3HaUCHHE OJIecKa yBEIIMUNBACTCS C
YBEIMYEHUEM KOJIMYECTBA CIIOEB JTAKOBOTO ITOKPBITHSL.
MexcioliHoe UM OoBaHNE HE OKa3bIBACT CYIIECTBEH-
HOTO BJIMSIHHSI Ha 3HaUeHUE OJiecka JJaKHPOBAaHHOM T10-
BEPXHOCTH TEPMHUUECKHU YIUTOTHCHHON TTOIOKKH.

KuioueBblie c10Ba: TepPMO-MEXaHUIECCKOE YIUIOTHE-
Hue; OJIeCK; BOAOPACTBOPUMBIH JIaK; TIOIHYPETaHOBBIN
JIaK; aKpPHJIOBBIH JIaK.

The effect of temperature of thermal
densification of wood substrate, type
of lacquer and number of its layers
on gloss of finished surface
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The surface of the wood substrate is needed to be
sanded before applying required amount of lacquer. The
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main purpose of this study is to find out if it is possible
to replace the sanding process of wood substrate before
applying a lacquer, and to determine how strong are
effects of the thermal densification temperature, type
of lacquer and number of lacquer layers on the gloss
of the finished surface. As a substrate, were used
rotary-cut alder veneer sheets with dimensions of
300x300%1.5 mm, without any visible damage, with
relative humidity 6%. Veneer sheets were bonded to a
medium density fiberboard (MDF). Before the bonding
process, veneer sheets were exposed to the thermal
compression between the platens of the hot press at
150 °C, 180 °C and 210 °C at the pressure of 2 MPa
within 3 minutes. Three types of lacquers were used:
waterborne lacquer (IQ-HY1330-15), polyurethane
lacquer (R533-2-15) with adding 10% of hardener
RLH6110 and 10% of solvent V721, and acrylic
lacquer (UV120-45) cured by ultraviolet radiation. On
the thermally densified surface was applied one or two
layers of lacquer with or without interlayer sanding for
evaluation of the effect of sanding on the gloss of the
finished surface. The gloss was evaluated at an angle of
light reflection of 60 ° using an Erichsen PICOGLOSS
503 glossmeter. For the comparison, gloss of lacquered
surface was also measured on the sanded substrate. The
ANOVA analysis of the obtained results showed that
all the variable factors like temperature of densification
of veneer, type of applied lacquer and number of
lacquer layers are significantly (p < 0.05) affecting
the formation of gloss of the lacquered surface on the

thermally densified substrate. Type of applied lacquer
is the factor with the highest effect on surface gloss
(F = 841,041 along fibers, F = 873,409 across fibers).
Combined effect of such factors like temperature of
densification and absence of interlayer sanding don’t
have significant effect on surface gloss (F = 1,333,
p = 0,241 along fibers; F = 0,926, p = 0,476 across
fibers). The same situation was observed for combined
effect of all investigated factors — F = 1,217, p = 0,269
along fibers, F = 1,251, p = 0,246 across fibers. Results
of Duncan’s test also showed that the type of applied
lacquer has the greatest effect on the creating surface
with the highest gloss unit (GU) number. Lowest values
of gloss were observed in case of using waterborne
lacquer (GU = 9,52 along fibers and GU = 6,45 across
fibers) which is corresponding to be a matte surface.
Polyurethane lacquer is forming matte and half matte
surface gloss with average gloss value number of
GU = 11,3 along fibers and GU = 9,09 across fibers.
Acrylic lacquer cured by ultraviolet radiation allows
to form the lacquer surface with the highest gloss
value (average value GU = 45,34 along fibers and
GU = 42,93 across fibers). The gloss value increases
as the number of lacquer layers increases. Interlayer
sanding does not have a significant effect on the gloss
value of the lacquer surface on a thermally densified
substrate.

Key words: thermo-mechanical densification;
gloss; waterborne lacquer; polyurethane lacquer;
acrylic lacquer.
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AHanis meTopaiB BUSHaYEHHA TPUBANOCTi CYLiHHA COCHOBUX
HeoO6pi3sHUX Nnunomartepianis

0. M. Ty6ep', 3.T1. KonuHeub?, 0. P. Napak?, XK. fl. TymeHiok*

3a pesynomamamu OOCHIOHUX NPOYeCi8 CYWIHHA, NPOBEOCHUX y GUPOOHUUUX YMOBAX Y KOHBEKMUGHIL CYULUTbHILL
kamepi nepioouunoi 0ii gipmu LeKo muny LK-ZDR-50 3 06’ emom 3asanmadicennsn onuzoko 50 m° nuromamepianis,
BCTNAHOBIEHO MPUBANICIMb CYWITHHA 6A2amMOCHYNEHEeGUM PEICUMOM COCHOBUX HEOOPI3HUX NULOMAMEPIanié 3a8MmosuKu
30 mm ma 3a6008xcku 3...3,2 m. 11i0 uac 6UKOHAHHA eKCNEePUMEHMATbHUX OOCTIOHCEHb NOYAMKO8A B0L02ICTNb NULOMA-
mepianié cmanosuna W, = 45%, xinyesa — W_~ 9%. Temnepamypa acenma cywinns (60102020 nosimps) na nepuio-
My cmyneHi pexcumy cywina cmanoguna t,= 52°C, gionocna éonocicme acenma cywinua — ¢ =73,5%, na ocmannwvo-
my ecmyneni — t,= 68°C, 9=32,5%. Cxema yuprynayii acenma cyulinms 6 Kamepi — nonepeuHo-8epmuKaibhd, cepeo-
HsL WBUOKICMb 11020 pYX)Y uepe3 wimabensb 3a 801020CMI BUCYULYBAHUX nuiomamepianie oinvuwe 31% —v = 2,5 m/c, 3a
gonozocmi menwe 31% —v = 1,5 m/c. Cepedne 3nauenns mpusaniocmi 00CaiONCYBaAHUX NPOYECI8 CYWTHHA CIMAHOBUMD
T = 146,28 200.

s ananizy 06pano 00uHaoysims po3paAxXyHKOGUX MemoOi8 GU3HAYEHHS MPUBAIOCTE CYULTHHS RUTOMAMePIanis.

Tlopisniorouu pe3ynomamu po3paxyHKie mpueaiocmi CYuiHHa 3 eKCNEPUMEHMATbHUMU OAHUMU 8CINAHOBIEHO, WO
07151 COCHOBUX HEOOPIZHUX NULOMANEPIANI8 Y CYUACHUX KOHBEKINUBHUX CYUUUTbHUX KAMepax nepioouyHoi 0ii MoxicHa pe-
Komenoysamu maxi memoou. epagoananimuunuii I1. C. Cepeogcvkozo — ioxunenns cmanogums -2,32%, ananimuy-
nuti William T. Simpson — gioxunenns cmanogums -7,25 % ma ananimuunutl L. Vorreiter — 6ioxunienHs cmanogums
-2,46%.

3’acosano, wo memoo 3eiono 3 T. Triibswetter mamume 0ocmammio O GUPOOHUUUX YMOE MOUHICMb (GIOXUIEeHHS
cmanosumume -7,82%) 3a yMO8U 8HECEHHS 3aNPONOHOBAHUX Y Yiti pOOOMI NONPABOK.

Kniouogi cnosa: napamempu pesicumy cyuwinus, memnepamypa azeHma CyuinHs, 8i0HOCHA 0102ICMb, WUBUOKICb
DPYXY aceHma CywinHs yepe3 wmaodenb, KOHBEKMUBHA CYWUTbHA Kamepd nepioouyHoi Oii.
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Betyn. [Ipomec cymiinHs mioMarepiaiiB € OTHAM
13 KIFOYOBUX €TamiB BUPOOHWUIITBA, BiJl SKOTO CYTTE-
BO 3aJIGKHTh SIKICTh BUPOOIB 3 AepeBUHU. ToMy Homy
NPUAUISIOTh 3HAYHY yBary Iij 4ac MPOEKTYBaHHS HO-
BUX JEPEBOOOPOOHUX TMiAMPHEMCTB, iX PO3MIUPEHHS
a00 PEeKOHCTPYKIIII.

CywiHHs THIOMarepiaiB y KOHBEKTHBHHX Ka-
Mepax nepioxuuHoi Oii € Hainomwumpenimumm (Biley,
Sokolovsky, Pavliust, & Kunynets, 2010; Biley, 2005;
Huber, 2003). /lnsa 3a0e3nedenHs BUKOHAHHS BUPOOHU-
401 IporpaMu BaKJIMBUM € BU3HAYEHHS KIJIBKOCTI TAKHX
CYWIMIIBHUX Kamep, MiJl 4ac pO3paxyHKy HPOAYKTHUB-
HOCTI SIKUX BPaXOBY€ThCS TPUBANICTh CymIiHHA. Takoxk
BCTAHOBJICHHSI TPUBAJOCTI CYIIIHHS € BaXJIMBHUM IS
TUIAaHYBaHHS POOOTHU BIKE JIIFOUUX CYIIWIBHUX IIEXIB.

PoGiT 11010 TOPIBHSHHS Pi3HAX METOLIB BH3HA-
YEeHHSl TPHUBAJIOCTI CYLIIHHSA NHJOMAaTepialiB HE Tak
Oararo. 3okpema, Andreeva & Petrovskaya (1970) mo-
piBHIOIOTH 1Ba Tpadoanamitnyni meromu: I1.C. Cep-
roBcekoro Ta E. A. Mikita. Y 3raganomy J0CHiIKeH-
HI PO3IISIHYTO MPOLECH KOHBEKTHBHOTO CYIIiHHS
COCHOBHUX THJIOMATepiaiiB Pi3HUX MOMEPEUHHUX Mepe-
TUHIB 1 32 PI3HUX MapaMeTpiB areHTa CymiHHs. 3aJ0-
BIJIBHOIO TOYHICTIO PO3PaxyHKIB BBa)KaJIM BiIXHUIICH-
HSl PO3PAXyHKOBHX JAaHUX BiJl €KCTICPUMEHTAILHUX B
Mexax +15%, TMOSCHIOWYH 11e aHI30TPOTIE 1 MIHIH-
BICTIO BJIACTUBOCTEW JepeBUHM. BiamoimHO 10 pe-
3yABTATIB, OTPUMAHUX Y I POOOTi, TOYHIIINM BHSI-
BuBcs metop [1. C. Ceprocbkoro.

VY po6orti (Huber, & Kopynets, 2009) mns Bu3Ha-
YEHHSI TPUBAJIOCTI CYIIiHHS AyOOBUX MUIIOMAarepiasiB
3aBTOBIIKH 8§ MM 1 3aBmmpiuku 180 MM Oararocryre-
HEBUMHU HHU3BKOTEMIEPaTypHUMHU DPEKUMaMH PO3IJIs-
HYTO rpa(boaHamTHqu/I metox I1. C. CCpFOBCBKOFO Ta
agamiTiaai Mmetonu William T. Slmpson 1 F. Kollmann.
st yMOB, IpoaHali3oBaHUX y CTaTTi, pe3yabTaru 00-
YUCJICHHS 32 BCIMa METOJIaMH BiIPI3HSIIOTHCS BiJ €KC-
NepUMEHTANbHUX Oinbie Hik Ha 20%.

[MopiBHsiHHS TpboX aHamiTHYHHX MetoxiB F. Koll-
mann, L. Vorreiter Ta William T. Simpson y po0ori
(Fortuin, 2003) BUABMIIO, IO BCI METOIW BHU3HAYCHHS
TPHUBAJOCTI CYIIiHHS JAIOTh PE3YyNIbTaTH, SKi 3HAYHO
BIJIPI3HSIFOTHCST MK CO00I0. 32 OIHAKOBUX YMOB TIPO-
LeCy CYIIiHHS HaHMEHIIy TPUBAJICTb MPOLECY OTPH-
maHo metoqioM F. Kollmann, a Hai0iIbIy — MeTO0M
William T. Simpson.

OTxe, akmyanrbHumM HanpsamMom AOCHTIHKEHb € aHa-
J1i3 METO/IiB BU3HAYCHHS TPUBAIOCTI CYIIIHHS TMJIOMA-
TepiasiB 3 BUKOPUCTAHHAM CYYaCHHUX PEXHUMIB CYIITiH-
HSl Y KOHBEKTUBHHUX KaMepax MepioguyHOi Aii.

Ha TpuBamicte mporecy KOHBEKTHBHOTO CYIIiH-
HSl TIMJIOMATepiaiiB BIUIMBA€ HU3KAa YHHHHKIB: 3 SKOI
JepeBHOI MOPOAM BUTOTOBJIEHO Marepiai, HOro pos-
MipH, TIOYaTKOBa 1 KiHIIEBa BOJIOTICTh, PEKUM CYIIiH-
HS (TeMrieparypa Ta BiIHOCHAa BOJIOTICTh areHra cy-
IIHHSA), a TaKOXK MIBUIKICTh PyXy areHTa CyIIiHHS
yepe3 mTabenb BUCyIIyBaHOTO MaTepiany (Andreeva,
& Petrovskaya, 1970; Huber, 2003; Biley, 2005; Huber
& Kopynets, 2009; Biley et al., 2010). Tomy mocuri-
JOKCHHS 3[[IHCHEHO Ui OKPEMOTO BUIAJIKy 3 MOCTIH-
HUMH 3HAYCHHSIMH HaBEJICHUX BHIIEC ApaMeTPiB.

O0’exTH Ta MeToAMKAa AocaifzkeHHs. O0’cxm
00Cai0dCceHHs: — TIPOLEC CYIIIHHS HEOOPi3HUX COCHO-
BUX IHUJIOMarepiaiiB 3aBTOBIIKHA 30 MM y KOHBEKTHB-
Hill CyIIITBHIN Kamepi nepiognyHoi 1ii. /lpedmem oo-
CI0JICeHHsT — TPUBAIIICTH CYIIIHHS COCHOBUX HEoOPi3-
HUX MHJIOMaTepiajiiB y KOHBEKTUBHIN CYIIMIbHINA Ka-
Mepi nepionuvHoi Aii. Memorw pobomu € BCTAaHOBJICH-
HSl MAaKCHUMaJIbHO TOYHOI'O CIIOCOOY BM3HAYEHHS TPH-
BaJIOCTI CYIIIHHS 3a BIJIOBIJIHUX YMOB IPOBEJCHHS
HPOLIECY.

i1 nOCATHEHHS MOCTaBIEHOT METH 3iHCHEHO
HHU3KY EKCTICPUMEHTAIBHUX OCHIIKEHb Y BUPOOHHU-
YHX YMOBAaX, 3a pe3yJbTaTaMH SIKHX BCTAHOBJICHO TPH-
BaJliCTh CYIIIHHS COCHOBHUX HEOOpI3HUX IHIIOMAaTe-
pianiB 0araToCTyNEeHEBHM PEKUMOM CYIIIHHSI Y KOH-
BEeKTHBHIA CYyNIMIBHIN KaMepi mepionnyHoi nii ¢ip-
mu LeKo Ty LK-ZDR-50 3 06’eMmoM 3aBaHTa)KeHHS
Onm3bko 50 M? HIIOMaTepiaiB.

Y nporieci A0CIiHKEHb BUCYIITYBaJId COCHOBI HE00-
pi3Hi THIoOMarepiany 3aBTOBIIKHA 30 MM Ta 3aBIOBKKH
3...3,2 M. ¥V cylInibHy KaMepy 3aBaHTaKyBaju IMUJIO-
Marepianu 3 moyarkoBoto Bojorictio W, = 45%. Kin-
1eBa BoJoricTs cranoBmina W, = 9% .

Temmieparypa areHTa CymriHHs (BOJIOTOTO MOBITPS)
Ha IepLIOMYy CTyIEHi pexumy craHoBuna t, = 52°C,
fioro BiJHOCHA BOJIOTICTb — @ ="73,5% (piBHOBa)kHA BO-
JOTIiCTh JIepeBUHN 3a IuX Tapamerpis — W, = 12 %);
Ha OCTaHHbOMY CTymeHi — t = 68°C, (p—32 5%
W, = 5 %). 3MiHy mapameTpiB MpoIECy 3iHCHIOBa-
J¥ 32 cepenHboapu(METHIHNM 3HAYCHHSIM BOJIOTOCTI
II’ITH KOHTPOJILHUX THJIOMAaTepiaiiB BIPOJOBXK yChO-
TO TIPOIIECY CYITiHHS.

Hupkyssiiisg areHTa CyIiHHs B KaMepi — IoIepeyHo-
BepTuKaitbHa. CepemHsi MBHUAKICTE WOTO PyXy depe3
mradenb BUCYIIYBAaHOTO MaTepiay, BUMipsiHa 3 BUKO-
PHUCTAaHHAM KPHJIBIACTOrO aHEMOMETpa 3 TEJEeCKOMiy-
HUM 30HIIOM Testo 416, 3a BOJOTOCTI BUCYIIyBaHUX
nuomarepiainis oubine 31% cranosmwia v = 2,5 M/c,
3a BosorocTi menme 31% —v = 1,5 m/c.

Jiis mopiBHSHHS, 00 BU3HAYUTH TPHUBAIICTH CY-
LIiHHS COCHOBMX TNHJIOMAarepiaiiB, MNPOaHalli30BaHO
OQUHAALATH BIJJOMUX METOIB.

TpuBajicTh CyUIIHHS MHIOMAaTepialliB Ta 3aroTo-
BOK, 1110 BPaXxOBY€ TPHUBAJIICTh ITOYATKOBOTO TPOTPiBaH-
HS 1 TEeIJIOBOJIIOTOOOPOOOK BU3HAYAIOTH 32 (HOPMYIIOI0
(Biley et al., 2010; Sergovskiy, & Rasev, 1987):

T = T A A AL A A TO, (1)

c

J€ T,, — BHXIJHA TPUBAIICTh CYIIiHHS ITHIOMATE-
piaiiB 3a1aHOT IOPOAH i p03M1plB HOPMAIbHIM PEXKH-
MOM BiJ mouaTkoBoi Bojorocti 60% mo xiniesoi 12% B
Kamepax 3 PeBEPCHBHOIO quKmemeIo areHTa CyIliH-
Hs CepelHbOi IHTCHCUBHOCTI 3 PO3PaxyHKOBOIO HOTO
HIBUJIKICTIO Yepe3 mTaldesb BUCYIIyBAaHOIO MaTepiany
1 m/c, Toz; Ap, AL ALALA - BI1AIIOBIAHO Kogq)iuigH-
TH, SIKI BPaXOBYIOTh KaTETOPII0 PEKUMY CYIIIHHS, 1H-
TEHCUBHICTh IUPKYJALIl areHTa CylIiHHS, TTOYaTKOBY
Ta KIiHIIEBY BOJIOTICTh IEPEBUHU, SIKICTh BHCYITyBaHO-
ro Marepiaiy i Horo JOBXHHY.
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Ile#t Merox BiIOMHM IIiJI HA3BOKO «TaOTUIHHUID,
OCKUIBKM ISl BU3HAYCHHSI KOMIIOHEHTIB, SIKI BXOISTb
y dopmyny (1), BUKOPUCTOBYIOTH TaOJIUII 1 BiH peKo-
MEHIIOBaHWH 10 3acTocyBaHHsS «KepiBHUMH TexHid-
HUMH MarepiaJiaMd 3 TEXHOJOTil KaMEepHOTO CYIIIiH-
Hs1 muioMarepianiBy (Biley et al.,, 2010). Ockinbku
#0ro po3poGIeHO JUIsl PO3PAaXyHKY TPUBAIOCTI CyIIiH-
HS 13 3aCTOCYBaHHSIM TPHUCTYIIEHEBHX PEKUMIB 3Tif-
HO 3 Sergovskly & Rasev (1987) TO 33 YMOBH BHKO-
pucTaHHs THIIUX PEXKUMIB, BiH J1a€ 3HAYHI BIAXUICHHS,
TOMY 3/1HCHIOIOTH pOOOTH 3 HOTro ajanTarii AJs cyvac-
HuX pexxumiB (Snopkov, & Babich, 2008; Pinchevska,
Koval, Buyskih, Spirochkin, & Kompanets, 2012).

VY po6oti Snopkov, & Babich (2008) 3anpononosa-
HO YTOYHEHHS KoedilieHTa Kareropii peKuMy cymiH-
HA y Gopmymri (1) 3 YPaxyBaHHAM Tpali€HTa CyIIiHHS
Ha KOKHOMY CTYIeHi pexumy I OTPUMAaHO EKCIIOHEH-
HiaJIbHY 3aJI€KHICTh ISl HOTO BU3HAYCHHSL:

A, =4,5641 - ¢03200Gs @)

ne G, — cepeJHbO3BaKEHU IPali€HT CYILIIHHS.
W, +W
Z ;_W = '(Wni _Wxi)
G, = - 3
. e e O
ne W, W, W, — BIINOBIIHO I0YaTKOBA, KiHIEBA i

piBHOBaHCHa BOJIOTICTH JIEPEeBUHU HA KOXKHOMY 13 CTY-
nenis pexumy cymians; W,, W, — BIANOBigHO modar-
KOBa 1 KiHIIEBa BOJIOTICTh HI/IJIOMaTeplaJ'IlB Ha MOYaTKy 1
B KiHIII ITPOIIECY CYIIIHHS.

VY neskux poborax (Pinchevska et al., 2012;
Spirochkin 2013)y (bopMyny (1) BBeCHO Koe(biuieHT
A, SIKUIl BpaxoBye HeplBHOMlpHICTB POBIOJIIICHHS
aepOAMHAMIYHOTO IO Y CYIIMIIBHIi KaMepl Ta AuC-
MEePCil0 MOYaTKOBOI BOJIOTOCTI y mapTii muiomarepia-
niB. Tomi hopmyna (1) HabyBae BUTIISIY:

T =T A AU A A A A L TOL,  (4)

JlonaTKoBO y 3raflaHuX IOCIIKCHHSIX BCTAHOBIIC-
HO, TII0 KOE(IIiEHT, IKAI BPaXOBYE KaTETOPII0 PEKUMY
JUISl Cy4acHUX HU3bKOTEMIIEPAaTYPHUX PEKUMIB CyIIIiH-
Hsl, CTAHOBUTH A = 2,5.

Andrashek (2011) POTIOHY€ BU3HAYATH TpI/IBaHiCTL
CYWIiHHS ITHIONPOAYKILii 0€3 ypaxyBaHHs TPHBAIOCT
MOYAaTKOBOTO MPOTPIBaHHS 1 TEIIOBOJIOTO0OPOOOK 3a

hopmyroro:
’ An ’ IAxt1 ’ lgt2 ’ AK.C ’ Av ’ AB.H ’ AK.B’ ron, (5)

1€ T,,, — BUXiJJHAa TPUBAIICTb CYILIIHHSI XBOHHUX MU-
JIoMaTepiaiiB 3aJaHOi TOBIIMHHU BiJ MEBHOI ITOYATKO-
BOI BOJIOTOCTI JI0 KIHIIEBOI BoJjiorocti 8% 3a Imoyarko-
BO1 Temrieparypu cymmibHoro areara 70°C 1 KiHIeBoOi
temneparypu 80°C; A, A, A AL A, ALLAL -
Bi/IIIOBiTHO Koe(buneHTH ki BanOByIOTL nopoay -
JoMarepianiB, BIIXHWICHHS MOYATKOBOI TeMIIepaTy-
pHu BHOPAHOTO PEXXHUMY CYIIIIHHS Bif] [IOYaTKOBOi TEM-
neparypi, o cranoButh 70°C; BIAXUICHHS KiHIICBOI
TEeMIIEpaTypHu BUOPAHOTO PEKMUMY CYIIIHHA Bij KiHIle-
BO1 TemreparypH, 1o ctanoButh 80°C; kareropiro pe-

TC = TBI/IX

UMY CYIIIHHS; MBUAKICTh NUPKYJISAMI] areHTa CyriHHs
yepe3 mrabeib BHCYIIYBAHOTO Marepiaiy; BHJ IHIIO-
npoaykuii (00pizHa, HeoOpi3Ha JIONIKa, 3aT0TOBKA); 3Ha-
YCHHS KIHIIEBOT BOJIOTOCTI BUCYIITYBAaHOTO Marepiay.
Opi€eHTOBHY TPUBAIICTh CYLIiHHA 0€3 ypaxyBaH-
HSl TIOYaTKOBOT'O HarpiBaHHs Ta BOJOTOTEILIOOOPOOOK
Glijer (2011) mpomoHye BU3Ha4YaTH 3a 3aJIEKHICTIO:

T, = T Ky Kok k- K K Tox1, (6)

ze T, — BUXiZHA TpI/IBaJ'IiCTB CYIIHHS XBOHHHX ITH-
JoMarepiaiiB 3aJaHOi TOBIIMHM BiJl IEBHOI MOYaTKO-
BOI BOJIOTOCTI 10 KiHIEBOi Bostorocti 8% 3a modar-
KOBOI Temneparypu arenra cymrinus 80°C i kiHueBoi
rioro Temneparypu 90°C; k;, k,, ks, k,» ks, ki, — Biamo-
BiJTHO KOe(ili€EHTH, SKi BPAXOBYIOTh MTOPOIY MHIOMA-
TepiaiiB; KaTeropito pexuMy; BiAXUICHHS TOYaTKOBOT
TeMITepaTypy BUOPAHOTO PEKUMY CYIIIHHS BiJl TTOYaT-
KOBOi TeMIIepaTypy BU3HAYEHHS BHXIIHOI TPHBAJIOC-
Ti, 0 cTaHOBUTH 80°C; MBUAKICTD IUPKYJIAIIT arcH-
Ta CyIIiHHS Yepe3 MTa0eb BUCYIITYBAaHOTO MaTepiaiy;
BUJ] IIJIOTIPOAYKIIii (0Opi3Ha, HEOOpi3HA JOIIKa, 3ar0-
TOBKA); pEBEPCUBHICTh IUPKYJISLIII.

I'padoanamitnanuit merox I1. C. CeproBcbKoTro T10-
JSIra€ y BU3HAYCHHI TPUBAIOCTI HU3bKOTEMIIEpaTypHO-
O IPOILIeCy CYIIiHHS Ha KOKHOMY CTYIIEHI pexXuMy 6e3
ypaxyBaHHs II0YaTKOBOTO HArpiBaHHS Ta BOJIOTOTEILIO-
00pobok (Sergovskiy, & Rasev, 1987):

.q2 W . —-W
=0 ,K Slﬁ'cl'Au'lg 081- m = , (1)
aMl ‘10 WKI _Wpl
K-S} Wi =W
=C, , ——C, -A -l
T2.4.n 12,1 a;v[z___i‘loé g W _W (8)

ne C, — nompaBka Ha 0araTOMipHICTb, 1110 BPaXOBYy€

ITUPHUHY TAJIOMAaTePialliB (BU3HATAIOTH 32 TpadikoM 3a-
WKL...i - Wpl...i
W - Wp].,..i

nl..i
1 BITHONICHHS TOBIIMHHU IO IIHPUHU MHIOMaTepiary

JISKHO BiJl Oe3p03MipHOT BOJIOTOCTI O, ; =

S . .
Sfl Ha KOYKHOMY CTYIIEHI1 PEKUMY CylIiHHs; K — MHOX-
2

HUK, KM BPaxOBY€ CITIBBIJIHOIICHHS OJWHHIL BU-
MIipIOBaHHs; S, — TOBIIMHA TWJIoMarepianis, cM; C; —
koe(illieHT, SKUI BpaxoBy€ CIIOBUILHEHHS IpOIe-
Cy cywiiHHs y mTa0eli pi3HOi MUpUHH (BU3HAYAIOTH
JUISL KOKHOTO CTYTIEHs); A — KOe(illieHT, IKnii Bpaxo-
By€ PEBEPCUBHICTD IMPKYJIALIL; a7, — KOe(DillieHT BOIO-
TONPOBITHOCTI AEPEBUHU 3a TEMIIEPaTypy 3MOYEHOTO
TEPMOMETpa Ha KOXKHOMY 13 CTYIIEHIB PEXKUMY CYIIiH-
Hs, cM?/c.

Jlyis BU3HAUEHHS TPUBAJIOCTI CYLIIHHS SIK OKPEMHX
MUJIOMAaTepialiB, TaK 1 MIJIOMaTepiatiB, BKIAJIEHUX Y
mrabesb Ha MPOKIAIKKA 3aBTOBIIKH 22...25 MM 3a 10-
MEPEYHOI PIBHOMIPHOI LUPKYIALIi areHTa CyIIiHHS
(BoIOTOTO TIOBITPSI, BOMSIHOT TTApH, TOIKOBHUX Tra3iB) 3a
temneparypu Bumoi sk 40°C, E. A. Mikirt 3anponony-
BaB 3anexHicts (Mikit, 1968):
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t=(+a)-K,-C, -A K -S" K -
A n W, - W,
B W,-w, % ©)
ne a — koe(ilieHT, KU BpaxoBye CYLIiHHS MH-
JomarepianiB, BKIaJeHuX y mmradens; K — koediri-
€HT, KM BpaxoBye nopofy aepesunn; C —— koedii-
€HT, SIKUM BPaxoBy€ MIMPHUHY MITA0EIIS; A " Koe(plul—
€HT, SIKUH BPaxoOBY€ PEBEPCHBHICTh quKyns[un areH-
Ta CYLIIHHS 4Yepe3 mTadeslb BUCYIIYBAaHOTO MaTepiairy
(3a peBepCHBHo'l’ wupkysinii A = 1,0); K Koe(biui—
€HT, SIKUH BPAaXOBY€E TOBILUHY HI/IJ'IOMaTepIaJ'IlB BKJIa-
JeHMX y IuTabenb; n — BEIMYHMHA, KA 3aJICKUTh Bif
OTOYHOI 1 PIBHOBAXHOI Bosorocti aepesuny; K o —
Koe(iLi€eHT, SKUIi BpaXOBY€ BiTHOIICHHS IIMPHUHU MH-
JioMarepiaiiB, 10 X TOBIIMHHU (JJ1s1 HEOOPI3HUX JOIIOK
K, =1 0)' A - KOC(i)iHiCHT SIKUHI BPAXOBy€ TeMIIepa-
Typy i Bl]J;HOCHy BOJIOTICTh areHTa CyuriHHs; B — koe-
(inieHT, KMl BPaXoBye MIBHAKICTh LUPKYIALI areH-
Ta CyILiHHS.

Lleii mMerox Takok MOKHA Ha3zBaTté TpadoaHali-
THYHHUM, OCKUIBKH HU3KY KOMITOHEHTIB, SIKI BXOJATH Y
dopmyiy (9), BU3HAUAIOTH 3a BiAMOBITHUMH Tpadika-
mu (Mikit, 1968).

PiBHSHHA TpWBalIOCTI CYIIiHHS 32 METOJOM
F. Kollmann (Brunner-Hildebrand. Die schnittholz-
trocknung. 5 auflage, 1987, Fortuin, 2003) mae Bursiz:

1,5

t =L, (S ] [65] (p‘)j cron,  (10)

ar Wy \25 c Poa
J1€ Oy — KOPHTyBaIIbHHUIA KoecbluleHT SIKUH 3aJIE)KUTh
BiJl TOPOJTU JICPCBHHH 1 MOYATKOBOT BOJIOTOCTI BUCYIITY-
BaHOTO MaTepiary, KOHCTPYKTUBHUX 0COOIHBOCTEH Ka-
MepH, BiTHOCHOI BOJIOTOCTI areHTa CYIIiHHS W 1HIIHX
YUHHUKIB: o = 0,0477 — anst XBOHHHUX TIOPiJT Z[epeBI/IHI/I

FYCTI/IHO}O B a0CONIOTHO cyxoMy cTaHi p, = 0,45 r/cm’,

= 0,0265 — g JTHCTIHUX HOplI[ JE€PEBUHU ryc—
TI/IHO}O B abComoTHO cyxoMy cTani p, = 0,65 r/cm’;

t. — TemIeparypa aresra cyuinss, °C.

Amnamitnaauit Meton William T. Simpson mosisitae y
MOCTYIIEHEBOMY BU3HAUCHHI TPUBAIOCTI CYIIIHHS IMH-
JoMarepiaiis 3a BupaszoM (Simpson, 1996):

W, . -W

kl.i pl..i

1,52
_Sl . le

Tn =7 -in
b, by (W

, mio,  (11)

s ul.i pl..i

ne b, — emmipuyHAi Koe(iLi€HT, SKUH BpaxoBye
YMOBHY T'yCTHHY JCPCBHHH; by eMHlpI/I‘lHI/II/I Koeqn—
LiEHT A7 Temneparypu 49 OC b — eMIIipUYHHUN Koe-
diuienT s Temmeparyp y Mexax 38...82 °C.

Jlns BU3Ha4YeHHS TPUBAJIOCTI CYIIIHHS 32 BOJIOTOCTI

nonay 30% ta menme 30% T. Triibswetter (2009) na-
BOJHUTBH (POPMYJIH:

n 15
Wui S lso_tc
Ta ZIHW'(QISJ £y £ ot fo, ron, (12)

Ki c

n 1,5
Td:]n&. S £, f, - 10—t " 30
W, \25 t TG

K1 C

fo, rom, (13)

nef » f,f, f — BIJITOBITHO Koe(biuieﬁTH SIKi BpaxoBy-
IOTL BI/II[ 06p061<1/1 HI/IHOMaTeplaJIlB TIOPOJY Ta PEKUM
pobotu kamepw; TG — rpamieHT CyIIiHHS.
Vorreiter (1958) 3ampornoHyBaB BU3HAYaTH TOCTY-
MIEHEBY TPHUBATICTh CYIITHHS 32 3aJI€KHICTIO:

i

2
T.=In R, -5,

S
dH06 . L .0,03-sin T Po
100

, o1, (14)

puep.peq

ne R, — ryctuna jiepeBuHM B a0CONIOTHO CyXOMy
CTaHi, Kr/M p, — TYCTHHA JIEPEBUHH B a0COIIFOTHO Cy-
XOMYy CTaHi, TeM?; ;P — I'yCTUHA JEPEBUHHOI pedo-

ziep. ped
BHHH, T/CM°.

Pe3yabratn Ta o0roBopennsi. Bracnigok oopo0-
JIEHHS Ta aHani3y JECSTH TMPOTOKOMIB CHOCTEPEKEHb
TPOLECIB CYILIIHHS COCHOBHX HCO6p13HI/IX nmuiioMare-
plaJ‘IlB y KOHBEKTHBHIM CyIIMJIBHIM KaMepi mepioguy-
Hoi aii ¢ipmu LeKo tuny LK-ZDR-50 orpumano exc-
MepUMEHTaIbHI KPUBI CYyIIIHHS Ta BUKOHAaHO po3pa-
XyHKH TPUBAJIOCTI CYLIIHHS 32 JOCIiIXKYBaHUX YMOB
HaBEJCHUMHU METOAMH.

Sk Bimomo (Huber, 2003), mporiec cymriHHS MOXKHA
MPOBOJIMTH 33 BOJIOTICTIO HaMBOJIOTIIIOro 3paska (3a-
3BHUaii, HA MI0YATKy MPOLECY CyLIiHH), a00 3a cepes-
HBOKO BOJIOTICTIO MMJIOMATEpialiB, B SIKHX BCTAHOBIIC-
HO JlaBa4i BOJIOTOCTI (3a3BMYaid, HANPHKIHLI MpoLe-
cy cymrinns). [Ipouec CymiiHHS y HbOMY AOCIHIKEH-
Hi 3IICHEHO 3a CEPEIHBOI0 BOJIOTICTIO I SITH KOHTP-
OJIbHUX MWJIOMAaTepialliB, B SIKUX BCTAHOBJICHO JaBadi
BOJIOTOCTI.

Hageneni Ha puc. 1 rpadiku BizoOpaxaroTh KpuBi
CYIIIHHS OKPEMHX JOCIIDKYBaHHUX TporeciB (0e3 Ha-
IpiBaHHs, TIOYaTKOBOT BOJIOTOTEILIOO0POOKHU, KOHIHIII-
OHYBAHHSI Ta OXOJIOJKCHHS).
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Puc. 1. Kpusi cymiHHS COCHOBHX HEOOPI3HUX
MUIIOMaTepiaiB 3aBTOBIIKH 30 MM

TpuBajicTe CyIIiHHSA COCHOBHX HEOOPI3HHX IIH-
JomarepianiB 3aBTOBIIKK 30 MM y KOHBEKTUBHil Cy-
HIMIBHIA KaMepi nepioanynoi aii ¢ipmu LeKo tumy
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LK-ZDR-50 Bim cepenHpoi TOYAaTKOBOI BOJOTOC-
i W, = 45% no kinuesoi W, = 9% cranoBuia Bix
7=131,2 rog no t =155,3 ron. Cepente 3HaAUCHHS TPU-
BaJIOCTI JAECSTH AOCIITHUX IMPOIECIB CYIIIHHS CTaHO-
BUTh T = 146,28 rox. Pe3ynbraru po3paxyHKIB 3a HaBe-
JICHUMH METOJIaMH [TOJAHO ¥ Tadm.

HOplBHHHHH pe3yabTaTiB po3paxyHK113 TpHUBAJIOC-
Ti CYIIiHHS 32 TAOJMYHUM METOJIOM 1 32 pe3y/ibTaTaMu
eKCTIepUMEHTY Yy CymmiIbHIN kamepi dipmu LeKo mo-

Ka3ye 3HaYHY po30D1KHICTH. Llei MeTon mae 3aHmkeHi
pe3yNbTaTH — PO3paxoBaHa TPUBAIICTH CYLIIHHS MEH-
mia Ha 28,23% BiJl eKCIIEpUMEHTAILHON.,

VYIockoHaJICHHS I[bOTO METOJY 32 PaxyHOK YTOu-
HEHHS Koe]illieHTa, KU BPaXOBY€ KaTEropito Ta kKop-
CTKICTb PEKHMY CYIIiHHS 4yepes BEJTUUNHY rpagieHTa
CYIIIHHS, HE 1€ MOTPIOHKX Pesy/IbTaTiB JUIS 3aJaHHX
YMOB JOCHTIUKEHHs. TpUBaiCTh CYLIiHHS € MEHILIOO
Ha 34,72%, HIK eKCTIepUMEHTaJIbHA.

Tabauys

Pe3yabTaTi po3paxyHKiB TPUBAJIOCTI CYyILIiHHSI COCHOBHX HEOOPIi3HUX MUJIoMAaTepiaiiB
3aBTOBIIKHU 30 MM Y KOHBEKTHBHIH CylINJIbHIN KaMepi nepioanyHoi aii

Mo oy T, iy
Tabmuaanii 3rigHo 3 «KepiBHIMHU TEXHIYHIMHA
1 MaTepianaMH 3 TEXHOJIOT11 KAMEPHOTO CYIIIiHHS (N 105 -28,23
nusioMarepiasiny
2 Tabnuauuii (3 yTOYHCHHAM A ) 1), (2),3) 95,5 -34,72
3 TabnwuHwmii (3 yTOYHESHHIM Ap Ta BBEJICHHSIM AHAp) 4) 211,7 +44,70
4  TaGmuunuii 1. B. Anapairexa %) 199,8 +36,57
S Tabnuunnii L. Glijer (6) 86,0 -41,22
6  I'padoananitnunmii I1. C. CeproBcbkoro ), (8) 142,9 -2,32
7  I'padoananitnunmii E. A. Mikita ) 84,9 -41,97
8  Amnamitnunuii F. Kollmann (10) 30,1 -79,43
9  Anamitumuanit William T. Simpson (1D 135,7 -7,25
10  Amnamitnynui 3rigHo 3 T. Triibswetter (12), (13) 89,7 -38,69
11 Awnamtuunwmii L. Vorreiter (14) 1427 -2,46

3icTaBICHHS PE3YILTATiB CKCIICPUMEHTAIBHHX J0-
CII/DKCHB 1 PO3PAaXyHKIB 3riHO 3 TAOIMYHAM METO-
JIOM 13 BUKOPHCTaHHSIM Koe(illieHTa, SKHH Bpaxo-
By€ HEPIiBHOMIPHICTH PO3MOAIICHHS aepOIUMHAMITHO-
ro MoJisl y CyWIWIbHIA Kamepi Ta AMCIEPCiI0 MovaT-
KOBOT BOJIOTOCTI B MapTii muijomarepiajiiB, MOKa3alo
TepEeBUIIIEHHS PO3PaXyHKOBUX MaHuX Ha 44,70%. Llei
MeTOZ po3po0JIEHO HA MiACTaBl EKCIEPUMEHTAIbHUX
JOCIII/DKCHD Y CyIIWIbHUX Kamepax «Termolegnoy,
«Copcal» Ta «Nardi», 0COONMHBICTIO TEXHOJIOTIIHUX
MPOLIECIB B SIKMX € TIOPIBHSIHO M’SIKI peXUMHU. Buxo-
pHUCTaHHS ILOTO METOJy BUMarae JA0JaTKOBUX EKCIIe-
PUMEHTAIBHUX TOCIIHKCHB PO3MOITICHHS acpOIHHA-
MIYHOTO MOJIsl y CYIIMIBHIN KaMepi, a 0TKe, € He3py-
HUM Y pealbHUX YMOBaX.

JLtst 3a7aHX YMOB JTOCTIKEHHS pe3ysbTaT 00uuc-
JIEHHs TPUBAJIOCTI CyIIiHHSA 3a TaOJHYHUM METOIOM
W.B. Anjpanieka e 3aBuiiieHuM Ha 36,57%, a Tabmud-
uuM MetonoM L. Glijer — 3anmxkennm Ha 41,22%. Tomy
B 000X BHIaJKaX JOLIIBHO 3IIHCHUTH HOMATKOBI J0-
CIIIJDKEHHS 3 YTOYHEHHS BUXIJHOT TPUBAJIOCTI CYyIIIiH-
Ha. Y Tabmuaromy metomni L. Glijer He BpaxoBaHO KiH-
LIEBY BOJIOTiCTh BUCYIIYBaHUX MHUJIOMATEpPiaiB.

I'padoananitnunmnii merox E.A. Mikita € Tpo-
MI3IKUM IS PO3PAXYHKIB, HaBITh 3 BHKOPHUCTAHHSIM
koM toTepHOi TexHiku. Koxken koediieHT y dopmy-

i (9) moTpiOHO 3HAXOMUTH SK CEPEIHE 3 JTBOX BEIH-
YHMH — HA TI0YATKy 1 HAIIPUKIHLI KO)KHOTO CTYTIEHSI, 1110
i Jac 3actocyBaHHs rpadikiB 3aiiMae Oarato yacy.
TouHicTh BU3HaYCHHS KOC(IIi€HTIB 3a TpadikaMu CyT-
TEBO BIIMBAE Ha pe3yibTar. TpUBajicTh CymIiHHSA, 00-
YHCIIeHA 33 IMM MeToIoM, Ha 41,97% MeH1a B oTpu-
MaHO1 EKCIIEpUMEHTAITBHO.

3rigHo 3 pPO3paxyHKaMH 3a aHAJITHYHUM MeETO-
nom F. Kollmann, TpuBajicTe CylIiHHs COCHOBHX He-
00pi3Hux muioMarepiamiB Ha 79,43% meHIa, mopis-
HSTHO 3 pe3ylibTaTaMy eKcriepuMeHTy. Y dopmyny (10)
BXOJIUTh KOPUTYBaJbHUN KOC(DIIIEHT, SIKUH 3aJICKUTh
BiJl TTIOPOIM JACPEBHHM 1 MOYATKOBOI BOJIOTOCTI BHCY-
LIYBAaHOTO Marepiaiy, KOHCTPYKTHBHHX OCOOIHMBOC-
TeH KaMepH, BIJIHOCHOI BOJIOTOCTI areHTa CyIIiHHS Ta
IHITUX YUHHHUKIB, 30KpeMa, BimmoBigHo 10 (Brunner-
Hildebrand. Die schnittholztrocknung. 5 auflage, 1987)
o, = 0,0477 nuist XBOWHUX MOPij AepeBUHU. Binkputum
€ IUTaHHS, UL SIKUX caMe KOHCTPYKLIH CYIIHMIbHUX
Kamep, I04aTKOBO1 BOJIOTOCTI IEpEBUHH, BITHOCHOI BO-
JIOTOCTI areHTa CyIIiHHS BCTAaHOBJICHO Iei KOS(IIi€HT.
PesynbraTi po3paxyHKiB 3a 3aIPOIIOHOBAHOI0 METOIH-
KOO 3aCB1TUMIIH, IO JJIs1 yMOB IIbOTO JAOCIIIPKEHHS BiH
MOBUHEH cTaHOBUTH o = 0,0098.

3a pe3ynpTaTaMu PO3paxyHKy 3TiAHO 3 aHATITHY-
HuM MetonoM T. Triibswetter BUsIBICHO 3Ha4YHE Bif-
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XUJICHHS B OiK 3MeHIIeHHS — Ha 38,69% MOpiBHAHO 3
OTPUMAHVMHU EKCIIEPUMEHTAIbHUMH JTaHUMH. AHai3
¢dopmyn (12) ta (13) naB 3MOry BCTAHOBUTH, IO SKILO

W, W, -W,
y HUX 3aminuTd In—* Ha In
Ki Ki pi
TpHBaJicTh cylriHHs 136,7 rox, sKa € MEHILIOIO BiJT eKC-
MepUMEHTAIBHOTO 3Ha4eHHA Ha 7,82%.

, OTpUMAEMO

Bin3bKi 10 eKCIIepUMEHTAIBHIX PE3YIBTATH PO3pa-
XYHKIB TPHBAJIOCTI CYIIiHHS 3a JOCITIKYBaHUX YMOB
OTPUMAHO 3 BUKOPUCTAHHSM rpadoaHaliTHYHOTO Me-
tomy II. C. CeproBchkoro (BiaxuiaeHHS B OiK 3MEHIIICH-
HSl CTaHOBUTH 2,32%), aHanmituaaoro Metoxy William
T. Simpson (BixxuieHHsS B Oik 3MCHILICHHS] CTAHOBUTH
7,25%) Ta amamituanoro meroxy L. Vorreiter (Bigxu-
JIeHHs B OiK 3MEHIIIeHHS CTAaHOBUTH 2,46%).

Ho6yzl013aHi KPHBI CyILIiHHA 32 pe3yJbTaraMu po3-
PaxyHKIB 3riIHO 3 METOIaMHU, SIKi JaF0Th 3MOTI'Y TIOCTY-
TIEHEBOTO OOYMCIIEHHS TPUBAIOCTI CyIIIiHHS, HABEICHO
Ha puc. 2.
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Puc. 2. ExcriepuMeHTalbHI Ta pO3PaxyHKOBI KPUBI
cyrinust: 1 — rpadoananituunuii I1. C. CeproBcbkoro;
2 — anamitnunauit William T. Simpson; 3 — anamitnununii
L. Vorreiter; 4 — ananitnaanii F. Kollmann;
5 — anamitnuanii F. Kollmann 3a o= 0,0098;
6 — ananitTnaauii 3rigHo 3 T. Trilbswetter; 7 — anamiTHYHNK
sriguo 3 T. Triilbswetter 3 ypaxyBaHHSAM 3apOIIOHOBAHOTO
yIoCKoHaeHHs; 8 — rpadoananituunuii E. A. Mikita

BucnoBku. s BH3Hau€HHS TPUBAJIOCTI CYIIiH-
HS COCHOBHX HEOOpI3HHMX IHJIOMAaTepialiB y cydac-
HHUX KOHBEKTHBHUX CYIIMJIBHHX KaMepax HepioaudHol
Iii MO’KHa PEKOMEH/IyBaTH TakKi METOAH: rpadoaHai-
tuanuit 1. C. Ceprosebkoro, anamitnuanii William T.
Simpson Ta anamitTruHni L. Vorreiter.

Jist 3aaHuX YMOB AOCIHIDKEHHS 38 BUKOPUCTAHHS
metony F. Kollmann kopuryBanbpHuii koedillieHT, Ik
3QJICKATH BiJl TTOPOAM JIEPEBUHHU 1 MOYATKOBOI BOJIO-
TOCTI BUCYLIyBaHUX MHUJIOMAaTepianiB, KOHCTPYKLIil Ka-
MEpH, BIJIHOCHOT BOJIOTOCTI areHTa CyIIiHHS, TOBUHECH
cranoButu o, = 0,0098. OgHak, 3a 3MiHM YHHHUKIB,
BT IKHX 3AJICKUTB Lei KOSILIIEHT, pe3y/IbTaTi po3pa-
XYHKIB MOXKYTh 3HAYHO BiJJPi3HSATHCS BiJ €KCIICPUMEH-
TaJIbHUX JaHUX.

3a meromom 3rigHo 3 T. Triibswetter pesynsraTu
PO3paxyHKiB JalOTh JOCTATHIO TOYHICTh 32 YMOBH 3a-

y dopmymnax (12), (13) na

WW
WW
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AHanus meTofoB onpepeneHns
NPOAOMKNTENIbHOCTY CYLUKN COCHOBbIX
Heo6pe3HbIX NUIoOMaTepuanos

0. M. Ty6ep’, 3.1. KonuHeu? 0. P. Japak?,
K.A. TymeHok*

KoHBEKTHBHBII CITIOCOO CyIIKM MHJIOMarepua-
JIOB B KaMepax NCPHOAMYECKOrO JCHCTBUS SIBISICT-
csi HambOonee pacmpocTpaHeHHbIM. Jlns obecrieue-
HUS BBIIOJHEHUS MPOU3BOACTBEHHOW IPOrpaMMbl
Ba)KHBIM aCIIEKTOM SIBISICTCSI OIPEJIeIeHne Heo0Xo-
JUMOTO KOJIMYECTBA CYIIMJIBHBIX Kamep, a B pacue-
T€ HUX MPOU3BOJUTEIBHOCTA YUYUTBHIBAETCS MPOJO-
JKUTEIBHOCTD MpoLiecca CyIIKH. DTO OCHOBHOM 3Tarl
KaK JIJIsl TUTAHUPOBAHUS Pa0OThI Y)KE CYIIECTBYIOIIUX
CYLUWJIBHBIX LIEXOB, TAK U JJI1 IPOECKTHPOBAHUSI HOBBIX
JIepeBO00PadaTHIBAOIINX MPEANIPHUSITAN, UX pacIIupe-
HUS JINOO PEKOHCTPYKIIUU.

[To pe3ynbraTamM UCCIIEJOBAHHBIX HPOLECCOB CyLU-
KM, MPOBOAMMBIX B TNPOU3BOICTBEHHBIX YCIOBUSAX B
KOHBEKTMBHOW CYIIMJIBHOM KaMmepe MNEPUOINYECKOrO
nevictus upmbl LeKo tuma LK-ZDR-50 ¢ o6pemMoM
3arpy3KH MUJIOMAarepuanoB okoso 50 M°, ycTaHOBIe-
HO TPONOJDKUTEIHHOCTh CYIIKH MHOTOCTYIIEHYATHIM
PEKMMOM COCHOBBIX HEOOPE3HBIX MHIOMATEPUAIOB
tonuuHo 30 MM u amuuoit 3...3,2 m. B mpouecce
AKCIIEPUMEHTATBHBIX UCCICTOBAHII HadaIbHAS BIAXK-

HOCTB musTomMarepuasos cocrasuna W, = 45%, koxeu-
Has — W_~ 9%. Temneparypa areHra cymku (Biax-
HOTO BO3/yXa) Ha TEPBOM CTYNEHH peXuMa CyII-
Ku — t,=52°C, oTHOCUTENNbHAs BJIAKHOCTh areHTa Cyll-
K1 — ¢=73,5%; Ha nocaenneil crynenu — t, = 68°C,
0=32,5%. Cxema IUPKYIAIUN areHTa CyIIKH B KaMme-
pe — MonepeyHO-BEPTUKANIbHAS, CPEAHSS CKOPOCTh €ro
JBWKEHHS B 1Ta0ese, n3MEpeHHas C UCTI0NIb30BaHUEM
KPBITBYaTOTO aHEMOMETpa C TeeCKOMMYECKUM 30H-
nom Testo 416, mpu BIa)KHOCTH BBICYIIMBAEMBIX IMH-
momarepuaiion 6onee 31% cocraBisia v = 2,5 m/c, ipu
BiaxkHoctu menee 31% — v = 1,5 m/c. Cpennee 3Ha-
YeHHE TPOOTDKUTEIBHOCTH UCCIIEAYEMBIX TIPOIIECCOB
CYILIKH COCTaBWIO T = 146,28 yacos.

C menpro aHanmu3a W30paHO ONMHHAIIATH pac-
YETHBIX METOJIOB ONPEAETCHHs MPOJOJIKHUTEIHHOC-
TH CYUIKH THJIOMaTepHalioB, a UMEHHO: TaOJUYHBIM,
peKOMeHTyeMblil « PyKoBOIAIIIMMI TEXHUYECKUMH Ma-
TepruajaMy 10 TEXHOJIOTMM KAMEPHOW CYLIKH IHJIO-
MaTepuanoB» U J[Ba €ro BapHaHTa ¢ HEKOTOPBIMH I10-
npaBkamu, TabnuuHblid W. B. Annpamieka, TabnudHbIi
L. Glijjer, rpagoananuruyeckuii I1.C. Ceprosckoro,
rpadoanamuTHueckuil J. A. MukuTa, aHaTUTHYCCKUN
F. Kollmann, amamutugeckmit William T. Simpson,
a"HanuThueckuii cornacHo T. Triibswetter, anaiuTHyec-
kuii L. Vorreiter.

Io pe3ynbTaraM cpaBHEHUS IPOBEICHHBIX PACUETOB
MIPOIOJIKUTEIBHOCTH CYIIKH C IKCIIEPUMEHTAILHBIMU
JAHHBIMH ~ yCTAHOBJIEHO, YTO Ui  COCHOBBIX
HEOOPE3HBIX  MUJIOMATepPHaioB B  COBPEMEHHBIX
KOHBEKTHBHBIX CYLIMJIBHBIX Kamepax IepHoguyec-
KOrO JAEHCTBHUS MOXKHO PEKOMEHJIOBATh CIIEIYIOLIHE
MeTonsl: rpadoananurnyeckuii Ceprosckoro I1.C. —
OTKJIOHEHHEe cocTaBmsieT -2,32%, aHaTUTUYSCKUN
William T. Simpson — oTkiioneHue cocrasinsiet -7,25%

Iy6ep FOpuu Mupocragosuu — KaHIUIAT TEXHUYECKUX HayK, J0-
LeHT Kadeapbl TCXHOJIOTHH 3aIUThI OKPYIKAIOIIeH CPEIbI U peBe-
CHHBI, 0€30IaCHOCTH KU3ZHEACATEILHOCTH U COLMAIBHBIX KOMMY-
HuKaiui. HanmoHaabHbIHN 1ecOTeXHUUECKUI YHUBEPCUTET YKpau-
HbI, yi1. renepana Uynpunku, 103, r. JIsBoB, 79057, Ykpauna. Ten.:
+380678117118. E-mail: yuriy.huber@nltu.edu.ua ORCID: http://
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u a"Hanuthueckui L.Vorreiter — OTKJIOHEHHE COCTaB-
aseT -2,46%.

YCTaHOBIEHO, YTO [IJIsl TIOMY4YEHHUs JOCTaTou-
HO TOYHBIX B YCJOBHSX IPOU3BOJCTBA PE3YILTATOB,
MOTIPaBOYHBIN KO3(DPHUIIMEHT, 3aBUCAIIUN OT TOPOABI
JIPEBECUHBI, HAYAJIbHOW BIAXXHOCTHU, KOHCTPYKUUU
KaMephbl, OTHOCHTEIHFHON BIIAKHOCTH areHTa CYIIKU
o metony F. Kollmann s 3amaHHbBIX ycinoBUi Hc-
CJIeJIOBaHUM, MOHKEH MMeTh 3HaueHue o = 0,0098.
IIpyu u3MeHeHuu YCIOBMM, OT KOTOPBIX OH 3aBUCHT,
pe3yabTaTbl MCYUCIECHUSI IO STOMY METOAY MOTYT
OTIUYATHCA OT DKCIIEPUMEHTATBHBIX JAaHHBIX.

Merton cormacuo ¢ T. Triibswetter Oyner mocrarod-
HO TOYHBIM ]ISl TPOU3BOJICTBEHHBIX YCIOBHM (OTKJIIO-
HEHHe CcoCTaBUT -7,82%) MpH YyCIOBUM BHECEHUS
MIPEIJIOKEHHBIX B JAHHOW paboTe MOIPaBoK.

KuroueBble ciioBa: mapaMeTpbl pexuma CYLIKH;
TeMIlepaTypa areHTa CYIIKW; OTHOCHUTEIbHAs BIIaXK-
HOCTB; CKOPOCTh JIBIDKCHHUSI arcHTa CYIIKH B TTabde-
Jie; KOHBEKTHUBHASI CYLIMIbHAS KaMepa MepruoInyecKo-
IO JIEHCTBUS.

Analysis of methods for determining
the time to dry unedged pine lumber

Yu. Huber', Z. Kopynets? Yu. Dadak?,
Zh. Humeniuk*

A convective method to dry lumber is the most
common in batch kilns. To ensure the implementation
of the production plan, it is important to determine
the required number of drying chambers, and in the
calculation of their productivity, the duration of the
drying process is taken into account. This is the main
stage both for planning the work of existing drying
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shops and for designing new woodworking enterprises,
their expansion or reconstruction.

According to the results of experimental drying
processes carried out under production conditions
in a LeKo convective drying batch kiln of the LK-
ZDR-50 type with a loading volume of about 50 m? of
lumber, determined was the drying time for the multi-
stage schedule of drying unedged pine lumber with a
thickness of 30 mm and a length of 3...3.2 m. During
the experimental studies, the initial moisture content of
the lumber was W, = 45%, the final - W_~ 9%. The
temperature of the drying agent (moist air) at the first
stage of the drying schedule was t, = 52°C, the relative
humidity of the drying agent — ¢=73,5%; at the last
stage —t,= 68°C, ¢=32,5%. The circulation scheme of
the drying agent in the chamber is transverse-vertical,
the average speed of the drying agent movement through
the stack, measured using a vane anemometer with a
Testo 416 telescopic probe, for moisture content of the
lumber being dried is more than 31% — v = 2,5 m/s,
with moisture content less than 31% — v = 1,5 m/s.
The average time of the study drying processes is
7=146,28 h.

For the purpose of analysis, eleven calculation
methods for determining the duration of lumber drying
process were selected, namely: tabular, which is
recommended by the «Guiding technical materials on
the chamber drying technology of sawn timber» and
its two variants with certain refinements, tabular by
Yo.V. Andrashek, tabular by L. Glijer, graphoanalytical
by P.S. Sergovsky, graphoanalytical by E.A. Mikit,
analytical by F. Kollmann, analytical by William
T. Simpson, analytical according to T. Triibswetter,
analytical by L. Vorreiter.

Comparing the calculations results of the time for
drying with experimental data, it was found that for
unedged pine lumber in modern convective drying batch
kilns, the following methods can be recommended:
graphoanalytical by P.S. Sergovsky — the deviation
is 2.32%, analytical by William T. Simpson — the
deviation is 7.25%, and analytical by L. Vorreiter — the
deviation is 2.46%.

It was found that in order to obtain results that are
sufficiently accurate under production conditions, the
correction coefficient, which depends on the wood
species, initial moisture content, chamber structure,
and relative humidity of the drying agent using the
F. Kollmann method, should be o, = 0,0098 for given
research conditions When changing the factors on
which it depends, the calculation results by this method
can significantly differ from experimental data.

It was found that the method applied according
to T. Tribswetter will have sufficient accuracy for
production conditions (deviation will be 7.82%),
subject to the amendments proposed in this paper.

Key words: drying schedule parameters; drying
agent temperature; relative humidity; drying agent
moving speed through the stack; convective drying
batch kiln.
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11. CTOPIHKU NAM'ATI

Mam’ari akapemika JIAH YkpaiHum, uneHa-kopecnoHpeHta HAH YkpaiHnm
Mwukonu NasnoBunuya KosnoecbKoro
(28.10.1956 - 24.05.2020)

MN.T. AweHko, I. M. lLnakiscbka, O.T. Mapuckesny, |. M. Jannnuk, O. 0. Karano, [0. B. KaHapcbkunn

24 mpasns 2020 poky 6iditiuos y 3aceimu Muxona Ilaerosuu Koznoscokuil — akademix Jlicienuuoi axademii nayk
Vrpainu, uren-xopecnonoenm Hayionanvroi akademii nayk Yxpainu, 0okmop 6ionoziunux Hayk, oupexmop Incmumy-
my exonoeii Kapnam HAH Ypainu. Homy 6yno auwe 63 poku — meopuuil 6ix 01 HAYKOGYA: MINbKU 6 dCUmi, niio-
HO Npayosamut, 6MIinio8amu 8 Jcummsi Haykoei 3a0ymu, Hadymi 00ceio i 3nanns. [Ipome, na sicanw, € 6 npupoodi noKu
wo Henepebopui x6opobu. Bidiiiuios y eiunicms 8i0oMull ueHull I OP2aHi3amop HAYKU, THOOUHA MEOPHA, AHATIMUYHO20
PO3YMY, HANONLE2IUBA Ul YITECNPAMOBAHA. 3000V6uly KIACUYHY YHIGEPCUMENCHKY 0CEIMY, 6IH CMas cneyianicmom y 2a-
ay3i 300710211, 30kpema — napasumonozii. Pazom 3 mum, ecst naykoea oisnohicms Muxonu [lasnosuua 6yna nepospusHo
nos’s;zama 3 aicom. Bin 1100ue nic, HamMaeascs Ha CUCMEMHUX 3acadax Ni3HAmMu 6Cro eUOUHY OIOMUYHUX NPOYecis y Ji-
cosux exocucmemax Kapnam i 3axionoeo Iloniccs, eucmynas na 3axucm Jicie i uykas wiisaxu ix 0300poeieHHs 810 X60-

P00, AKI 6 OCMAHHI POKU Y YUX PeCiOHAX 3HAYHO AKMUBIZYEATUCH.

Hapomuscss Muxona [laBmoBuu KosznoBchkuii 28
xoBTHS 1956 p. Ha BommHi, y c. JlobauiBka ['opoxis-
CBKOTO paiioHy B cimM’i BunTemniB. TpynoBy AisUTbHICTH
pO3I0YaB y PiTHOMY Celi — JIEKiIbKa MiCSIiB MPaIlio-
BaB IOMIYHUKOM KoBass. HameBHO 1i oOctaBuHM — 1
nepur KUTTEB Hephadwi, 1 crenudika poOOTH B Ky3-
Hi 3arapryBajm xapakrep Muxkonu [laBnoBuuya, BU-
pobmmm moTpely TepeOopIOBaHHS TPYAHOIIIB, YCBi-
JOMIJICHHSI BKJIMBOCTI OCBiTH 1 Hayku. Y 1974 p. BiH
MOCTYNUB Ha Olonoriyaui ¢axynsreT JIbBIBCHKOTO
JIep’KaBHOTO YHiBepcHTeTy imMeHi IBana dpanka, sAKwii
3akinuuB y 1979 p. 3a cnenianbHicTio «30070ris 1 60-
TaHiKay», 3700yBIIM KBajidikaiito «bionor, Bukiamga4
6iostorii Ta XiMmii».

HayxoBy nistmenicts M.I1. Koznocekuit posmo-
yaB y 1979 p. y JIbBiBCbKOMY BijiiicHHI [HCTUTY-
Ty OotaHikn iM. M.T. Xomomnoro AH YPCP nHa mo-
caji iHXeHepa-eKoJIora Bifaiay 010reoneHoNorii, Ky
3aiiMaB 710 oceHi 1984 p., ToOTO 10 Yacy MOCTyIUIEHHS
B acCIlipaHTypy 3 BiIpWBOM Bijx BupoOHUIITBAa. Hayko-
BUM KEpiBHUKOM acIipaHTa CTaB AWPEKTOP BiafisieH-
Hs1, 1.0.H. mpodecop M. A. TonmyGenb: ApykHi 1 TBOp-
9i BITHOCHHU MK YUHUTEIEM Ta YIHEM MOEIHYBAIH 1X
BIIPOJIOBXK YCHOTO YKUTTAL.

[Ticns 3akinveHHs acnipantypu Mukosna [TapnoBuy
NesIKWi 4ac 3HOBY mepeOyBaB Ha IOCajai iH)XKeHepa-
exosiora Bijiny OioreoreHonorii, a B 1986 p. iioro
00paHO 3a KOHKYpCOM Ha MOCajy MOJOIIIOTO HAyKO-
BOTO criBpobiTHHKa. Y 1988 p. y JHINIpomeTpoBchKo-
My JIEp’KaBHOMY YHIBEPCUTETI BiOyBCS 3aXUCT HOTO
KaHJIMIaTChKOT nucepraltii Ha Temy «HemaromHi komri-

JeKcu rpaboBuxX Ji0poB BepxiB’s Oaceitny J{HicTpa Ta
ix OioreorieHOTHYHA PoJIby. Bripomorxk 1989-1991 pp.
M.II. Ko3noBcbkuii 00iiMaB mocaay HayKOBOTO CITiB-
poOiTHUKa. Y 11ei yac OyB BUKOHABIIEM HAyKOBOI TEMHU
Binminy «JlicoBi exocucremn BepxiB’s Oaceiiny JlHi-
CTpa, iX CTPYKTYypa, NPOAYKTHBHICTH 1 BOAOPETYIISLIH-
Ha POJIbY.

[Ticnst ctBopenHs y sxoBTHI 1991 p. IHCTHTYTY €Kko-
norii Kapnar HAH VYkpainu, nepeGyBaioun Ha moca-
Il HAYKOBOTO CIIBPOOITHHUKA BiJILTY €KOCHCTEMOJIOT1,
M.II. Ko3noBchkuii OpaB akTHBHY y4acTh y BHBYEH-
Hi ekosoriyHoi cutyauii y Kapnarcekomy perioni, 30-
Kpema II07I0 PO3BUTKY TpaHCHOPMAIIMHUX MPOLECIB,
B OITPAIFOBAHHI METOJIOJIOTI] aHAi3y €KOJIOTIYHOTO TI0-
TEHIiay TipchbKUX perioHiB. Bin 3acTocoBye GioiHau-
KaI[ii{Hi METO/IM OLIIHKU CTaHy IPYHTIB Ha OCHOBI aHa-
T3y (piTOHEMaTOMHUX YTPYIIOBAHb.

[parroroun 3 ciunsg 1993 p. Ha mocani crapuoro
HAyKOBOTO CITIBPOOITHHKA BiJIiTy, BUKOHYBaB HU3KY
BOXJIMBUX 0a30BHX TeM: «AHTPOITOTeHHA TpaHc(op-
Malisg 0i0reoleHOTHYHOTO TOKpuBY B Kapmarcbko-
My PETiOHI Ta MUIIXH HOTO pariioHaTbHOTO BHUKOPHC-
Tta"Hs» (1992-1996); «ba3oBa XxapakTepuCTHKA €KOJIO-
riunoi cutyauii B Kapnarcekomy perioHi y 3B°s3Ky 3
mpoOjeMaMyu MOHITOPUHTY Ta ONTHMI3allil JOBKULIY
(1997-2001); «KonnenrtyansHi 3acaayd BHKOPUCTAHHS
MOKa3HUKIB EKOJIOTYHOTO MOTEHIIially B OOTpyHTYBaH-
Hi TIPOTpPaMHU CTallOTO PO3BUTKY TIPCHKOTO PETrioHy»
(2003-2007). V 1me#t yac BEHXOAWTHh HHU3KAa BAKIUBUX
nyOumikanid M. II. Ko3noBcbkoro, B SKMX pPO3IISHYTO
acrekTd (QyHKIIOHAJIBHOI OpraHi3allii rpyHTOBUX Oe3-
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XpeOeTHNX Ha OCHOBI (PITOHEMATOTHHX YrpynoBaHb;
Knacmbu(auu (biTOHEMaTOMHUX KOMIUICKCIB TICPBHH-
HHUX 1 BTOPMHHUX Ha3eMHHX EKOCHCTEM YKpalHChKUX
Kapmnar i nepcriekTiBH i MPakKTHYHOTO BUKOPUCTAHHS;
ocobnuBocTeit (byHKulOHyBaHH;[ CTOB6ypOBI/IX HeMaroJ
SIK YMHHHUKA 3HIKEHHS CTIMKOCTI 1 BCUXaHHS CMEpPEKH
Ta sIK O101HIMKATOPa SKICHOTO CTaHy TPYHTIB.

3 1996 p. M.I1. Ko3noBchkuii BUKOHY€E 00OB’SI3KH
3aBijyBaua BiJIUTy eKocucTeMornorii. Baximsi Hayko-
Bi 3JJ00YTKH CTaJIK IiJICTABOKO JUIsI IPUCBOEHHS HOMY
y 2000 p. BueHoro 3BaHHs «CTapiinii HayKOBHH CITiB-
poOiTHUK» 3a crienianpHicTIoO «Exonorisy Ta oOpaHHs
y 2007 p. Ha 1TOCaay BUKOHYIOYOTO O0OB’SI3KH TUPEK-
topa IHCcTHTYTY exonorii Kapmatr HAH VYkpaiau. Bin
2003 p. M. I1. Ko3noBchKuii movas 3iHCHIOBATH KePiB-
HUIITBO acIipaHTaMHU.

Huceprariiiiny po0oTy Ha 3/100yTTsI HAYKOBOT'O CTY-
neHs JokTopa 0ioJoriyHux Hayk Ha Temy «bioiHmuka-
IiHI BIACTUBOCTI (DITOHEMATONHUX YTPYIIOBAaHL Ha-
3eMHHX ekocrcteM Kapmarcekoro periony» M. I1. Kosz-
noBcbkuit 3axuctuB y 2007 p. y JHIIporneTpoBchKo-
My HallOHaJbHOMY YHIBEpCHUTETI 3a CIELialbHICTIO
03.00.16 — Exomnoris.

[epiox miciis 3axucTy AucepTailii BiJ3HAYAETHCS
0COOTMBOIO TBOPUYOIO AKTHUBHICTIO BUeHOTrO. BiH aHa-
Ji3ye NpUYMHU BCUXaHHA cMepeku B Kapmarax Ta
cocHu — Ha [lomicci. Buxonuts npykoM HU3Ka myOIti-
Kallii, IPUCBIYCHUX BUBYCHHIO JICOBHX 0i0reOIeHO03-
HuX ekocucreM Kaprar ta ix OioiHaMKallii Ha OCHOBI
HEMAaTOJHUX KOMIUICKCIB, JAOCIIKCHHIO aHTPOIIOICH-
HOI TpaHcQopmarlii yrpynoBaHb I'PyHTOBHX Oe3xpe-
OeTHHUX y TOXITHUX eKocucreMax YkpaiHncbkmx Kap-
TaT, pO3pOOJICHHIO MiIXO/IB /10 KiIacu(ikallii JicOBHX
EKOCHCTEM, 1X OXOPOHHM Ta BiAHOBIICHHS Ha MPUPOIO-
OXOPOHHUX TEPUTOPIAX SK OCHOBU 30EpeiKeHHS
010pI3HOMAHITTSI.

3a Baromi HaykoBi 3m00yTKH M. I1. Ko310BCchKOTO ¥
2018 p. obpano wrenom-kopecnonaeaToM HAH Ykpa-
HM 3a cremianbHICTIO « EKOMOTist KapnaTChKUX JIiciBy.

3aramom TBopumit mopodok M.II. KoznoBcekoro
cTaHOBUTH TOHAJ 180 HAyKOBUX TMpallh y rajy3i eko-
JOTii, EKOCHUCTEMOJIOTii, OXOpOHU OiOpiI3HOMAHITTS,
TPYHTOBOI 300110Tii, Tapa3zuToiorii. Bin € aBropom Mo-
Horpadii «DitroHemMaronn HazeMHUX ekocucTeM Kap-
MATCHKOTO PETiOHY», CIiBaBTOpoM MoHOrpadii «Me-
30(ayna cocHoBux JjiciB lllampkoro HaiioHaJIbHOTO
NPUPOTHOTO MapKy» 1 CIiBAaBTOPOM IT'SITH KOJIEKTHB-
HUX MoOHOTpadili: «AHTpONOreHHI 3MiHH Oioreore-
HOTUYHOTO TOoKpuBY B Kapmarcekomy perioni», «Exo-
JIOTiYHA CHTYyAaIlisl Ha MiBHIYHO-CXITHOMY MaKpOCXWIIi
VYkpaincekux Kapmary, «Exonoridyanii moteHIian Ha-
3eMHHUX €KOCHCTEM», «DKOJIOTHA U (ayHa MOYBEHHBIX
6ecno3BoHOUHBIX BonbiHo-Ilononssy, «KonuenTtyans-
HI 3aCajM CTAJIOr0 PO3BUTKY TPCHKOTO PETIOHYY.

BiteHO BONIOmiIOYM HIMENBKOIO Ta MOJIBCHKOIO
MOBaMH, BYEHHH OyB CITiIBKEpIBHUKOM HIMEIBKO-
YKpaiHCBKOTO HayKOBOTO MpoeKTy «Tpanchopmariiini
npolecu B ekocucteMax BepxiB’a [uictpax. 3a iioro
yudacTio omyOmikoBaHa moHorpadis «Transformation
processes in the Western Ukraine — Concepts for a

sustainable land use. (WeinfBensee Verlag, Berlin,
2008).

M.II. Ko31noBChbKM 3AiHCHIOBAB 3HAYHY HE JIMIIE
HAyKOBY, aje W TPOMaJChKy MisubHICTh. byB loro-
BOIO crewnianizoBaHoi BueHOi pagu IHcTUTYTYy ekoso-
rii Kapnar HAH VYkpainu 3a cneniansHicTio «Ekoo-
TisD», WICHOM CEKIIii <<EHepreTHKa Ta exonoris» Ko-
miTeTy 3 JlepaBHuX mpemiii Ykpainnm B ramysi Ha-
VKU 1 TexHiku, 4ieHoMm Otopo BukoHkomy 3HL[ HAH
VYkpainu Ta MOH VYkpaiHu, BUKOHYBaB OOOB’S3KH
TOJIOBHU CEKIT <§'EKOJ'IOFi$I, 3arajbpHa 010JI0TiS Ta 0XOPO-
Ha npupoan». Moro HeogHopazoBo obupanu ['omoBoio
JepxaBHOi ex3aMeHaliiHo1 Komicii reorpadignoro ta
Oionoriunoro (akynereTiB JIbBIBCHKOTO HAIliOHATBHO-
ro yHiBepcureTy iM. [IBaHa ®@panka.

Ha »xanp, xutts Mukonu [laBnosmuua obipBasiocs i
HECIIOiBaHo, 1 paHo. Lle sikock HecnpaBeIMBO, KO Y
BIYHICTE BIXOAATE JIFOAU, CIOBHEHI TBOPYHX 3aJIyMiB 1
OaxxanHs mpartoBat. Komern ta y4uni mupo CYMYIOTh
3 IPUBOJY TaKoi HCHOHpaBH01 BTpaTtu. CBiTia nam’ath
npo Muxony [laBrnoBuua ta iforo no0Opi cnpaBu Ha3za-
BK/IM 3aJIMIIATHCS B HAIITUX CEPISX.

TToxosano M. II. Ko3snoscekoro Ha kinagoBui «lo-
J0cKo» y M. JIbBOBI.

In Memory of the Member of Forestry
Academy of Sciences of Ukraine,
Corresponding Member of the National
Academy of Sciences of Ukraine
Mykola Pavlovych Kozlovsky
(10.28. 1956 - 05.24. 2020)

P.T. Yashchenko, I. M. Shpakivska, O.G. Maryskevych,
I.M. Danylyk, O.0Q. Kagalo, Y.V. Kanarsky'

Mykola Kozlovsky is a well-known Ukrainian
zoologist, biologist, and ecologist. He studied forest
ecosystems of the Ukrainian Carpathians and the
Western Polissya, their bioindication on the basis of
nematode complexes, anthropogenic transformations
of the communities of soil invertebrate in derivative
ecosystems of the Carpathians. He developed
approaches to forest ecosystems classification, their
protection and restoration on nature protected areas as
a foundation for biodiversity conservation.

The reaserch work of the scientist is summarized
in more than 180 scientific publications in the field
of ecology, ecosystems, biodiversity protection, soil
zoology and parasitology, which are published in
Ukrainian and foreign editions.

' Researchers, Institute of Ecology of the Carpathians, The National

Academy of the Sciences of Ukraine, Lviv

Pro memoria
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A0 YBAITA ABTOPIB

VY «HaykoBux mpausax JliciBHuuoi axanemii Hayk
VYkpainuy myOmiKyroTbCs opnriHanLHi HAyKOBi CTarTi
Ta HAYKOBI OIVISIM 3 TCOPSTHYHUX | NMPHUKIAHIX ITH-
TaHb JIICOBOTO Ta CaJI0BO-MAPKOBOTO ToCIoaapeTBa, 0i-
0JIOTii, eKOJIOTi] Ta MPUPOIHO-3aII0BITHOI CTIPaBH, KO-
HOMIKH IPUPOTOKOPHCTYBAHHS 1 MCHEUKMEHTY, JIiCO-
BOI 1H)KEHepii, pecypcoola HiX Ta ekojorodesmney-
HUX TEXHOJIOTiH JIepeBOOOPOOKH, MAILIMH 1 MEXaHi3MiB
JIICOTOCTIOAPCHKOTO KOMIUICKCY, 1HPOPMAIIHHAX TeX-
HOJIOTiH ramys3i.

Penakuis npuiimae 1o omyOnikyBaHHS CTaTTi 00Cs-
roM 15-20 cTOpiHOK KOMII FOTEPHOTO TEKCTY, HAAPyKO-
BaHOTO uepe3 1,5 inrepBana. @opmar mokymeHta — A4,
¢dopmar daiiny — *.doc, *.docx (MS Word 2003, 2010,
2013). [Tomst — 2 cM 1o mepuMeTpy. B penmakiiito moma-
€THCS CJICKTPOHHUM BapiaHT CTATTI.

TekcT HaykoBOi (€KCTIEpUMEHTAILHOT) CTaTTi Moja-
€THCS 32 TAKOIO CTPYKTYPOIO: BCTYIT; 00’ €KTH Ta METO-
JMKa JOCTIJKEHHS; pe3ynbTaTH Ta 0OrOBOPEHHS; BU-
CHOBKH; MOJsIKa (3a moTpedun); Gibmiorpadiyni mocu-
JIAHHS.

OrnsimoBa cTaTTs MOXKE MaTH Pi3HY KiJIBKICTb CTPYK-
TYpHHUX PO3IUTIB 13 JIOBUILHUMH Ha3BaMmH, aje BKaza-
Hi MyHKTH € 000B’I3KOBUMU: BCTYIT; BUCHOBKH; 010i-
orpadiuni nocunanss. B 00ox Bumankax indopmarris
PO aBTOPIB MOAAETHCS TPHOMa MOBaMH.

Y «Bcrymi» moBuHHa OyTH copMmyrTboBaHa ak-
TyanbpHICTh TeMHd, a B «OO0’€KTi Ta METOMUIN JOCHi-
JDKEHBY» — 00’ €KT JIOCIIJKCHHS, TPEJAMET JIOCITIIKCH-
HS Ta MeTa POOOTH.

Jlo ApyKy NpUHMalOTbCs CTaTTi yKpaiHCHKOIO, Po-
CIHICHKOIO Ta aHIIIIWCHKOI MOBaMH. J[0 KOXHOI cTaTTi
[OAAI0THCSI aHOTALIl TPbOMa MOBaMH.

VY BHWHOCII MONAIOTh BiIOMOCTI IPO BCiX aBTOPIB,
B SIKI BKa3ylOTh WICHCTBO B AKajeMii (32 HasiBHOC-
Ti), HAyKOBUH CTYIiHBL 1 HAyKOBE 3BaHHS, MICIIE PO-
6oTH, pobody azapecy, TenedoH, eIeKTPOHHY aJpecy
Ta BIAKpUTHH ieHTH(]IKATOp HAyKOBOTO JOCIIIHUKA
ORCID.

OO6csr aHoTtanii yKpaiHCHKOIO MOBOIO — 22-25 psn-
kiB a0o 1400-1600 3nakiB. OOcsar aHoTaIii pociii-
CcbKOI0 MOBOIO — 40-45 psnkiB a6o 2600-2900 3HaKiB.
OO0csr a”orarii aHIINCHKOI0 MOBOIO ITOBUHEH CTAHO-
BuTH He MeHure 40 psakiB abo 2600 3nakiB. Kitouosi
CJIOBa B 00CAT aHOTALil HE BXOAATE.

Jns crareii, HAaMMCAHUX AHMTIHCHLKOK MOBOIO, ITO-
TpiOHO MoAaTH NBI pO3LIMPEHi aHOoTAalil (YKpaiHCHKOO
Ta pociiicbkoro MoBaMu) — 1o 40-45 psnkiB. AHOTaIIA
AHTIIIACHKOI0 MOBOIO cKiafae 22-25 psaaxiB (0e3 Kirto-
YOBHUX CIIiB).

B aHoTaIisx MakcuMallbHO TTOBHO B MEXKaX 3a3Ha-
YeHOro o0csTy MOBHMHHI OyTH BigoOpakeHi OCHOBHI
pesynsrati gociiukens. IlorpiGHo ynnkaru saralib-
HUX BUPa3iB («Y CTATTi HABECHI pe3ynbTari. ..», «00-
TPYHTOBaHO BHCHOBKH...», «HaBeneno nani mojo...»
1 T.1I.). AHOTAIIil TOBUHHI OyTH HAMKCaHI 9iTKO, 3p03Yy-
MLJIO 1 JIAKOHIYHO.

Knrouosi cnoa/cioBocnionydensst (10-12 mr.) He
MTOBUHHI AyOJIIOBaTH 3arojIOBKa CTaTTi.

biGmiorpagiuanii CrMCOK TOBHHEH BMIIaTH HeE
MeHme 15 mitepaTypHux mkepen. bakano HaBomu-
TH MOCHIIAHHS Ha JDKepera, omyOnikoBani micst 2010
POKY, 0COOIIMBO Ti, IKi MarOTh iHAECKC doi. CaMOIHTYy-
BaHHS — HE 61JII>HI€ 15 %. Ilix yac popMyBaHHS CITUCKY
JTEPaTypHUX HKEpel HeOOXiTHO KOPHCTYBAaTHUChH BH-
moramu APA 6™ Edition.

VY «bibniorpadiuHuX MOCUIAHHAX» HEOOXiTHO Ha-
BOJINTH JIIHK, 32 IKUM JDKEPEIIO JOCTYITHE B Mepexi [H-
TEpHeT, a0o iHJeKC doi. 3a MOKIIMBICTIO BApTO YHHKA-
TH MIOCHJIAHb Ha JIiTepaTypHi JpKepena, sKi BiACyTHI B
iHTepHET-pecypcax.

TpaHcmiTepartis JTiTepaTypHUX JDKEpENT B CTaTTIX
He pomyckaeTbes. Crucok 6Oibmiorpadiynux mocu-
JIaHb TOBMHEH OyTH HaBEJCHWH aHTIIIHCHKOIO MOBOIO.
VY nyxkax HEoOXiJTHO BKazaTH MOBY, Ha SKili BHUIaHO
JiTeparypHe Jukepeno (Hamp., in Ukrainian). fIxmio po-
0oTa BHIaHa aHIIIHCHEKOI0 MOBOIO, TO MOBY B Ty)KKax
BKa3yBaTH HE MOTPiOHO.

OcoOuBy yBary aBTOPIB 3BEpPTAEMO Ha TPaBHJIb-
He nofaHHs «bibmiorpadiyHIX MOCWIaHB) Ta aHTIIN-
CBKOMOBHY 4acTHHy myOmikanii. Crartio 4uTaTume
Ml)KH&pOI[Ha ayuTOopist HayKOBmB TOMY TEKCT aHOTa-
i1 TOBUHEH OyTH YITKHUM 1 3B’SI3HUM, a 11 3MICT — 3po-
3yMinuM 0e3 03HAHOMIICHHS 3 OCHOBHUM 3MICTOM ca-
MOI cTtarti. Y CTarTi MmoTpiOHO 3aCTOCOBYBAaTd (haxo-
BY TEPMIHOJIOTII0, SIKY BUKOPHUCTOBYIOTh Y TIPO(ITbHIX
MDKHApOHUX aHIJIOMOBHUX BUIAHHSX.

Texct cTarTi, aHOTAIlil, HA3BU TAOIUIb, CITUCOK JTi-
Teparypu nogaroTecs mpudToM Times New Roman 14.
[Migmucn no pI/IC}’HKIB — mpudTom Times New Roman
12, BupiBHsiHi 1o neHTpy. @ororpadii Ta pucyHKH mo-
TTAtOThCsT OE3MMOCEPENHBO B CTATTI, a TAKOXK B OKPEMO-
My ¢aitm y ¢opmari *.jpg, un odopmileHH] y cepeno-
Buil MS Exel.

He moxHa mozmaBaté NOCWIAHHS Ha TaOnuio ado
PUCYHOK OKpPEMHM peueHHSIM. 3a HasBHOCTI y TEKCTi
JIMIIE OfIHI€T TaOMUI YM PUCYHKY iX HE HYMEpYIOTh, a
B TEKCTi JArOTh BIAINOBiTHE MOCHJIAHHS: Ta0m. (puc.).
3a MOBTOPHOTO TIOCHUJIAHHA Ha €JIEMEHT MOTPIOHO BKa-
3yBaru: AMB. Ta0J. (JUB. puC.).
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HazBu Tabnump i pruCyHKIB (a TaKOX TPUMITKH JI0
HUX) MalTh OyTH BHYCPITHUMH 1 4iTKO ccpopMynLOBa—
HUMH, 00 YHTA4 3MIr 3pO3YMITH iXHIil 3MICT, HE Ba-
I0YUCh JI0 TIONTYKY BiIMOBIHUX MOSICHEHb Y PO3/iax
CTarTi.

VY Tabnuugx moBHHHI OyTH BiJCYTHI BEpTHKaJbHI
ninii. I[logaroTbes nuire ropu30HTAIBHI JTiHIT — B «II1ar-
i» Ta B KIHII TaOIHUI.

[ToTpiOHO PO3PI3HATH CUMBOJIA «—», «—» Ta «-».
[lepmmif 13 HUX y PyKOIHUCI CTaTTi HE BUKOPUCTOBYIOTb.

HeoOximHO 3BepHYTH yBary Ha MpaBHIBHICTh BKHU-
BaHHSIM CITY’KOOBUX YAaCTHH MOBH: «BY», KY»; «1», «Tay;
«3», «i3», «31» Tomo. I1lix gac popmymoBaHHs peueHb
MOTPIOHO YHUKATH CJIOBa «Oyno»: 0e3 HhOTO, 3a3BU-
Yaii, 3MICT PEUCHHS HE 3MIHIOETbCA. Y CTaTTi OakaHO
HE BUKOPHCTOBYBATH CKOPOYCHHSI HAYKOBHX TeleHlB

He pekoMeHI0BaHO BKMBATH y TEKCTI MACHBHHIi
dopMar: «IOCHiIKEHHST TPOBOAMIINCSY, «PE3YJIbTaTH
OTIPAIbOBYBAIMCSY TOIIO; MOTPIOHO — «IIOCIIHKCHHS
MPOBOAMINY, «PE3YIBTATH ONPALLOBYBAIM» 1 T.JI.

OTpuMaHi pe3yJibTaTh JOCHIKeHb MMOBUHHI OyTH
OTIpanbOBaHi MATEMATUIHUMH METOIaMH, IO TATBEP-
JDKy€e iXHIO TO0CTOBipHiCTh. be3 Takoro ompauroBaHHs
CTaTTi 0 APYKY HE MPUUMAIOTHCS.

HaliBa)XTHBIIIIOI0 YaCTHHOIO HAYKOBOI CTATTi € BUC-
HOBKH, € HaBOASATH ITJICYMKH 3iMCHEHOTO JIOCIi-
JOKCHHSI, y3arajibHCHHS 1 npono3nui’1’ IIOJI0 3aBJaHb,
c@opMynBOBaHHx y BCTyHl BucHoBku (bOpMymO}OTL
4ITKO, TAKOHIYHO 1 3p03yMiJIO, BOHH IIOBHHHI BUIIINBA-
TH 13 pe3yJbTaTiB MPOBEACHUX TOCIiIKEeHb. Y BUCHO-
BKax 3a3HaualOTh CTYIIHb JOCSATHEHHS MOCTaBICHOT
METH pOOOTH 3a JOMOMOTIOI0 BUKOPHCTAHUX METOMIB 1
METOJIMKH JIOCIiKeHb. Brnano copMyboBaHi BUCHO-
BKH JIOTIYHO 3aKiHYYIOTh HAayKOBY poOOTY, poOsTh ii
IUTICHOIO 1 3aBEPIIEHOIO.

BuricHOBKY TIOBHHHI OyTH KOPOTKHMH 1 IOIAHUMH Y
BUIJISAII TEKCTY 03 Hymepaiii.

Y 30ipHUKY HaykoBUX mpaib «HaykoBi mpari
JliciBHn4O1 akagemii Hayk YKpaiHM» HE MOXYTh OyTH
oryOJTiKoBaHi1 Marepiaiy, siKi BKe paHilie myoriKyBa-
JUCs B IHIIMX HAyKOBUX 30ipHUKax. PenakiiiiHa koje-
Tisl HAayKOBOTO BUAAHHS 3aJIMIIA€ 32 COOOI0 MPaBO BiJl-
XHWJISITU CTAaTTI, SIK1 HE BIAIMOBIJAIOTH BUMOIaM 1 TeMa-
TULI 36ipHHKa HaykoBi crarTi, mo Hagiinum 1o pe-
JaKmii, TPOXO/IATH MPOLEC PELCH3YBAHHS. dopmu pe-
[EH3YBAHHSI CTATCH: BHYTPILITHS;, 30BHIIITHSI.

3aCTyIIHUK TOOBHOIO DEIAKTOpa BH3HAYA€ Bill-
MOBIHICTh CTATTI Npodio KypHaAIIYy 1 cKepoBye ii
Ha peleH3yBaHHs (axiBIIO — JOKTOPY YW KaHIUAATY
HayK, IKHI Ma€e OJIM3bKY 10 TEMH CTaTTi HAYKOBY CITe-
iaxizario.

Marepianu peueH3yloTh YiICHH pPeAakUiiHOI Ko-
JIeTii HayKOBOTO BUAAHHS Ta/ab0 CTOPOHHI HE3aJeX-
Hi €KCTIePTH, BUXOSYH 3 TIPUHIIAITY 00’ €KTUBHOCTI 1 3
MO3UIIIH BUIIUX MIKHAPOAHKUX aKaJIEMIYHUX CTaHAap-
TiB SIKOCTi. TepMiHU perieH3yBaHHsS B KOXKHOMY OKpe-
MOMY BHITQJIKy BH3HAUAIOTHCS BIAINOBIAAJBHUM pe-
JAKTOPOM 3 ypaxyBaHHSM CTBOPEHHS YMOB JUIS MaK-
CHMAaJIbHO OTIEPATUBHOI IMyOmiKaIii CTarTi.

HasBHiCTH MO3UTHBHOT peLieH3ii He € JOCTAaTHBOIO
miIcTaBoo It MyOmikauii crarti. OcTaTtodHe pillieHHs
npo JIOUTBHICTh OMYOTIKYBaHHS MPHUMAETHCS pelak-
LiI{HOIO KOJIETIETO.

[licns mpuiHATTS A0 APYKYy HAyKOBI Marepiaiu
IPOXOJISITh TIPOLIEC pearyBanHs. Penakiiist 3anumiae 3a
c000I0 PaBO HA CTUJIICTUYHY MPABKY PYKOIHUCY, JIiTe-
parypHe peaaryBaHHs Ta CKOPOUYCHHS TEKCTiB 3i 30epe-
JKCHHSIM aBTOPCHKOTO CTHITIO. 3 aBTOPOM Y3TOKYIOTh-
sl IPaBKH, sKi, Ha JYMKY pEIaKIlii, MO)KyTh HE 30BCiM
TOYHO MEPEAATH 3MICT TEKCTY.

BinnosinanbHicTs 32 K0CTOBIpHICTE iHdOpMaii y
CTaTTAX, TOYHICTh HAa3B, CTATUCTUYHUX NaHMX, Mpi3-
BUIIl Ta LIUTAaT HECYTh aBTOpH. /lJisi YHUKHEHHSI HEKO-
PEKTHHUX 3amo3uyueHb ad00 BUKOPWCTAHHS PE3YNIbTaTiB
JOCITIPKEHHS TPETiX 0cid aBTOpM 3000B’si3aHI JOTPH-
MYBaTHCh €TUKH HayKOBOTO IIUTYBaHHS.

V BuMagkax BUSBICHHS IUTATiaTy BilMTOBITATBHICTh
HECyTb aBTOPHY HAJaHUX MarepiaiB.

[Micns NPUAHATTS penKoneriefo piHIeHHﬂ po J1o-
MYCK CTATTi JIO MyOiiKarii BiJIOBiJabHAN ceKpeTap
1H(1)0pMy€ npo 1e aBTopa 1 BKazye TepMiHU r[y6n11<a—
uii. Opurinanu penensiii 30epiratoTbCst y peaaxiii-
HI{ KoJerTii 1 B pemakiiii HaykoBoro >kypHauy. [Ipu-
WHATI 10 IPYKy HAYKOBI Marepiaiy He MOBEpPTAIOTh-
Csl Ta HE MOXKYTh OyTH HaJpyKOBaHi B iHIIMX HAayKO-
BUX JKypHaJax.

JeranbHima iHpopMarist A1t aBTOPiB MIOA0 ITPABHUII
nozadi crareit 1o 36ipHuka «Haykosi npami JliciBHr401
akazeMii HayK Ykpainu», opopmiteHHs «bibmiorpadiy-
HHUX [OCHUJIaHbY, MOJITUKU BIIKPUTOTO JOCTYIY MOJa-
Ha Ha caiiTi 30ipHUKa HayKOBHX Ipals: http://fasu.nltu.
edu.ua/index.php/nplanu
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