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1. AHani3 nMHaMIKU KIiIMaTUYHUX MIOKA3HUKIB PETIOHY AOCIIKEHD 3a AecaTypivni nepiogu 3 1961 mo 2024 poku
3aCBiTYMB KJIIMATU4HI 3MiHU, TOJIOBHOIO IPUYMHOIO SIKUX CTAJIO 3POCTAHHS BUCOKUX TEMIIEPATyP MOBITps. Pik
[I0JIbOBUX JIOCJIiIKE€Hb CTaB IEPIIMM KaJleHIapHUM POKOM, kUil Ha 1,5 °C nnepeBUIIUB NOTENJIiHHS TOPiBHSIHO 3
IOiHAYyCTpiaJIbHUM PiBHEM. AHANITUYHUN aHasli3 IPOTHOCTUYHMX MOJI€JIEN BKa3y€e Ha IMOBIpHE IifBULIECHHS
TeMIIepaTypH MoBiTps B YKpaiHi me Ha 1-1,5 °C yepe3 HactynHi 30 pokiB. BusiBieHi TeHneHii 3MiH Kiimaty
HeoOXifHi /17151 po3po6JieHHsT peKOMeH Iallill BIpOBayKeHHs iHHOBALliHOTO arpoJliCiBHUIITBA 3 BBEJIEHHSIM
IIOCYXOCTIMKMX [I€PEBHUX BUAIB MIOJ0 afanTalii arposanamaTis 4o KIiMaTUYHUX 3MiH. JJOCTiI)KeHHs onTuMisarlii
IIapaMeTpiB N0JI€3aXMUCHUX HACaIPKEeHb B paMKax iX TpaHcdopmallii B cucTeMu arpoJliciBHULTBA, Cy4aCHOTO CTaHY i

MeJliOpaTUBHUX BJIACTUBOCTEN JIICOBUX CMYT ITpOBeeHo y repiog 2023-2025 pp. JocimKyBaHi rose3axucHi



HacamkeHHd VI-VIII KiaciB BiKy [MOBHICTIO 34iICHIOIOTh MEJIIOPATUBHUN BILJIMB Ha Mi’)KCMYTOBUI IIPOCTIP. 3aXUCHI
BUCOTU TPAaHC(HOPMOBAHUX JIiCOBUX CMYT Ha 2-4 M MeHIIe TPaJAULIifHNX HACA/IKEHB, 110 BiJOOpaXKaeThCs HA
3HIDKEHH] ix mponykTuBHOCTI Ha I-1I kyac 6oHiTeTy. BusBieHo, 1o TpaHcpopmalist TpagyLifiHUX JIICOBUX CMYT Y
JIiHIMHI HaCaJI)KEHHSI CUCTEMU OPHO-TI0JIbOBOTO arpoJIiCiBHULITBA IPU3BOAUTD 1O 3MiHU SIK [TaPaMETPUYHO]
CTPYKTYPH JIiCOBUX CMYT, TaK i iXx KOHCTPYKTUBHUX OCOOIMBOCTEN. 3arajiom Bci TpaHC()OPMOBaAHI N0JI€3aXUCHI
HacaJ)KeHHs HabyJIu a’KypHOI Ta IIPOyBHOI KOHCTPYKIL, 1110 3AiliCHIOE e(PEeKTUBHNUII BIIJIMB Ha BITPOPEryJIOBaHHS,
MeJIiOpaTUBHUM 3aXUCT IPWIETINX TePUTOPii. TpaHc(hOpPMOBaHi J1iCOBi CMYTM XapaKTePU3YIOThCS KpallluM
CaHiTapHMM CTAaHOM Ha BiJMiHHY BiJ TpaguLiliHUX. [Ipo Lie CBINYNTD iHAEKC CAHITAPHOTIO CTaHYy, SIKUM KOJIMBAETHCS
y mexax 2,0-2,9 Ta 1,5-2,4 y TpapuniiiHux i TpaHcOpMOBaHUX JIICOBUX CMyTax BilIIOBiAHO. BincyTHIiCTD
CYXOCTIMHUX JiepeB abo ix HeBesrMKa yacTka (10 2,6 %) y TpaHCPOPMOBAHUX JIICOBUX CMYTax IIOKPallyIOTh CTaH LUX
HacaJkeHb. Llelt (pakT niATBepAXyIOTh i MEHIII 3HaY€HHSI CePeIHbO3BKEHUX KiaciB Kpadra, siKi 3acBigdyloTh
6inbly 4aCTKy NaHIBHUX i TOMIHAHTHUX AepeB y TPAaHCPOPMOBAHUX HACAIKEHHSIX. ArpOXiMIYHUI aHAJIi3 IPYHTIB
I10J1€3aXUCHUX JIICOBUX CMYT ITOKa3asB, 10 3alaCcy I'yMyCy Y JIiCOBUX CMyTax II€PEBULIYIOTh aHAJIOTIYHUI [IOKa3HMUK
opHux 3emesb Ha 10,7 i 3,4 % na Bigpansax 3H i 10H BinnosigHo. HrK4i MOKa3HUKYM BMICTY r'yMycy 3a(iKCOBaHO y
TPaHC(POPMOBAHUX JIICOBAX CMYTax, 10 MOSICHIOETHCS! 3MEHIIEHHSIM TOBLUIVHMU MiJCTUJIKY, a JeiHge ii TOBHOI0
BTPaTOl0. BUSIBIEHO iCTOTHE NepeBakaHHS JIETKOTiIPOJIi30BAHOTO a30Ty y BepXHbOMYy 0-10 CM rOpPU3OHTI IPYHTY ¥
BCiX JIiICOBUX CMyrax IOPiBHSIHO 3 10T0 BMiCTOM y IJIMOIINX FOPM30HTax. BiiMiyeHO 3HAYHO HMKYMI BMICT a30Ty Y
BEPXHbOMY HIAPi I'PYHTY TPAaHC(HOPMOBUX JIICOBUX CMYT MTOPIBHSHO i3 TpaguLiitHUMU cMyraMu. Llent peHomeH
MIOSICHIOETBCSI GiJIbILIOI0 HASIBHICTIO i aKTUBHICTIO I'PYHTOBUX MIKPOOPraHi3MiB y TpafuLiliHUX JIiCOBUX CMYTaXx,
IIOB'SI3aHOI0 3 OiIbIIOI0 MOTY)XHICTIO JIicOBOi MifcTUIKY i onany. Hait6inbie HakonuyeHHs Gocdopy BUSBIEHO
TPaAULIiHUX JIiICOBUX cMyrax y BepxHboMmy 0-10 cM mapi rpyHTy, fie fioro 3anac cTaHoBuB 156,80 mr/kr. Takuit
3anac ¢poc@opy 3yMOBJIEHUI CJ1a00-KUCIIOI0 peakiieto IpyHTy (Ph - 6,47) i HasBHICTIO BUCOKOI KOHLIEHTpaLlii
OPTaHiYHOI pEYOBUHY i MiKOPU3HUX IPUGIB, SIKi CTBOPIOIOTh CepeNoBUIIe /1Jisl TOTIMHAHHS (PocdOpHUX i0HIB
KOPEHSIMU POCJIVH. Y TpaHCPOPMOBAHUX JIICOBUX CMyrax yMmicT ¢pocopy y BepxHbOMY L1api IPYHTY Y BCixX
BUMNagkax Ha 11,4-14,5 % MeHIe NOPiBHSIHO 3 aHAJIOTIYHUM ITOKA3HUKOM TPAAULiMHUX JICOBUX CMYT. 3HaYHe
HakonuuyeHHs $pocdopy 3adikcoBaHO B OPHOMY LIapi IPYHTY Ha BificTaHax 3 i 10 BUCOT Bif, J1icOBUX CMYT, Jie 10TO
BMicCT KosiuBaBcs Bif 117,60 no 170,40 mr/kr. Taki 3anacy OSICHIOIOTbCS. HEUTPaJIbHOIO KUCJIOTHICTIO IPYHTY Ta HOTO
iHTEHCUBHUM OOGPOGITKOM. [ PYHTH IIif| JTICOBUMU CMYTraMu XapaKTePU3YIOTHCS KUCIIOK PEAKIIE0 TPYHTOBOTO
posuuny, ne pH HabyBae 3HayeHs Bif 4,64 10 5,50. [PYHT HUKHIX TOPU3OHTIB JICOBUX CMYT XapaKTePU3Y€EThCS
MEHIIOK KUCJIOTHICTIO, Hi’K BEPXHiX IapiB I'PYHTY. Lle MOSICHIOEThCS MPUCKOPEHOIO MiHepai3alielo OpraHiyHoi
pevyoBuHU. KUCTIOTHICTb I'PYHTY TPaHC(POPMOBAHUX JIICOBUX CMYT CYTTEBO BiJJPi3HSETHCS Bill KUCJIOTHOCTI IPYHTIB
TPaIULIMHUX JIICOBAX CMYT 3 TPEHIOM ii IOHKEHHS. 3arajiom JaHi JOCigKeHb MigTBEPIKYIOTh TI03UTMBHUN
BIUJIMB $SIK TPAAULIVHUX, TaK i TPaHCPOPMOBAHMX JIICOBUX CMYT Ha NIPUJIETJI OPHi TepUTOPii. AHaJI3 HEHOTUYHO]
CTPYKTYPH >XKMBOTO HAJII' PyHTOBOI'O IIOKPYBY BUSIBYB II€PEBA’KAHHS YACTKU CUJIbBAHTIB i PYLEPAHTIB SIK B
TpaOULilHUX, TaK i B TpaHC(OPMOBAHUX JIiICOBUX cMyTax. [IpoTe B TpafuLifHUX [10J1€3aXMCHUX HACAIP)KEHHSIX
yacTka cuiabBaHTiB (39,0-49,4 %) 6y7a 6inbiIolo 3a YacTKy pyAepanTis (20,3-42,0 %), a B TpaHC(POPMOBAHUX
JIICOBMX CMyTaX BXXe YiTKO ITPOCTEXYETHCS NepeBasKaHHS pyiepasbHOI pOoCanHHOCTI (22,1-41,3 %) Han sicoBoio
(17,3-31,7 %).

2. Analysis of the dynamics of climatic indicators of the research region for ten-year periods from 1961 to 2024
showed climate changes, the main cause of which was the increase in high air temperatures. The year of field
research was the first calendar year that exceeded the warming by 1.5 °C compared to the pre-industrial level.
Analytical analysis of prognostic models indicates a probable increase in air temperature in Ukraine by another
1-1.5 °Cin the next 30 years. The identified trends in climate change are necessary for the development of
recommendations for the implementation of innovative agroforestry with the introduction of drought-resistant
tree species to adapt agricultural landscapes to climate change. The study of the optimization of the parameters of
windbreaks within the framework of their transformation into agroforestry systems, the current state and
amelioration properties of windbreaks was carried out in the period 2023-2025. The studied windbreaks of age
classes VI-VIII fully exert amelioration on the inter-strip space. The protective heights of transformed windbreaks



are 2-4 m lower than traditional plantations, which is reflected in a decrease in their productivity to the class of
productivity I-II. It was found that the transformation of traditional windbreaks into linear plantations of the silvo-
arable agroforestry system leads to a change in both the parametric structure of the windbreaks and their
structural features. In general, all transformed plantations have acquired an sieve-looked and blown disigns which
has an effective effect on wind regulation and meliorative protection of adjacent territories. Transformed
windbreaks are characterized by a better health condition than traditional ones. This is evidenced by the health
condition index, which varies within 2.0-2.9 and 1.5-2.4 in traditional and transformed windbreaks, respectively.
The absence of dead trees or their small proportion (up to 2.6 %) in transformed windbreaks improves the
condition of these plantations. This fact is confirmed by the lower values of the average weighted Kraft classes,
which indicate a higher proportion of pre-dominant and dominant trees in transformed stands. Agrochemical
analysis of soils of windbreaks showed that humus reserves in windbreaks exceed the similar indicator of arable
lands by 10.7 and 3.4 % at distances of 3H and 10H, respectively. Lower humus content was recorded in
transformed windbreaks, which is explained by a decrease in the thickness of the forest litter, and elsewhere by its
complete loss. A significant predominance of easily hydrolyzable nitrogen was found in the upper 0-10 cm soil
layer in all windbreaks compared to its content in deeper horizons. A significantly lower nitrogen content was
noted in the upper soil layer of transformed windbreaks compared to traditional belts. This phenomenon is
explained by the greater presence and activity of soil microorganisms in traditional windbreaks, associated with a
greater capacity of forest litter and precipitation. The greatest accumulation of phosphorus was found in
traditional windbreaks in the upper 0-10 cm soil layer, where its stock was 156.80 mg/kg. Such a phosphorus stock
is due to the slightly acidic soil reaction (pH - 6.47) and the presence of a high concentration of organic matter and
mycorrhizal fungi, which create an environment for the absorption of phosphorus ions by plant roots. In
transformed windbreaks, the phosphorus content in the upper soil layer is in all cases 11.4-14.5 % lower compared
to the similar indicator in traditional windbreaks. Significant accumulation of phosphorus was recorded in the
arable soil layer at distances of 3 and 10 heights from the windbreaks, where its content ranged from 117.60 to
170.40 mg/kg. Such stocks are explained by the neutral acidity of the soil and its intensive cultivation. Soils under
windbreaks are characterized by an acidic reaction of the soil solution, where the pH takes on values from 4.64 to
5.50. The soil of the lower horizons of windbreaks is characterized by lower acidity than the upper soil layers. This
is explained by the accelerated mineralization of organic matter. The acidity of the soil of transformed windbreaks
is significantly different from the acidity of the soils of traditional windbreaks with a trend of its decrease. In
general, the research data confirm the positive impact of both traditional and transformed windbreaks on adjacent
arable lands. Analysis of the coenotic structure of the living aboveground cover revealed a predominance of the
share of sylvans and ruderants in both traditional and transformed windbreaks. However, in traditional
windbreaks, the share of sylvans (39.0-49.4 %) was greater than the share of ruderants (20.3-42.0 %), and in
transformed windbreaks, the predominance of ruderal vegetation (22.1-41.3 %) over forest (17.3-31.7 %) is already
clearly visible.
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BiamoBiganbHUH 32 MiZITOTOBKY Bosipuyk Cepriit BacunboBud
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToOJiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi IOpyenko TeTsHa AHaToliiBHA

OisiIBHOCTI




