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Since 24 of February 2022, military activities following the large-scale invasion of russian
troops into Ukrainian territory lead to degradation of agricultural landscapes affecting 20-30 % of
Ukrainian territory and 182 900 km2 (during the first 8 months) of arable soil. Main ecosystem
damage include soil and water pollution (including Pb, Cd, Cr, As, Hg, Cu, Ni, Zn, W), soil
compaction, breaking soil structure and reducing its water holding capacities, mixing and rotating
soil layers, creation of craters, increased erosion and desertification, damage to soil life, regional
fauna, and natural and semi-natural vegetation that increases effects of droughts and frosts and
detrimental impact of climate change on agriculture. Consolidated actions of Ukrainian and
international researchers and experts are needed to designing strategies for restoring agricultural
landscape with the aims of increasing their multifunctionality and agroecosystem service provisioning
capacities, promoting agroecological transition and support small, medium, and family farming,
regionalizing green energy production, protecting and increase biodiversity.

Our conference promoted the use of agroforestry, cultivation of bioenergy crops in diversified
systems, and the application of microbial biopreparations for accelerated bioremediation, for
transition to regenerative and carbon farming, and for increasing regional environmental resilience
and economic and energy self-sufficiency. Prioritizing these solutions which are in line to major
agrifood strategies in Germany and in the EU is not only important for the European integration of
Ukraine, but also for (over)compensating detrimental effects of military activities on carbon emission
(31 mln t during the first 7 month) and carbon sequestration (3 mln ha of affected forests).

The aim of our conference is to facilitate knowledge exchange and networking between
Ukrainian, German, and international researchers and experts and to present approaches and tools for
sustainable landscape restoration to the range of institutions and initiatives involved in the restoration
projects in Ukraine.

Electronic copy of the conference proceedings is freely accessible on the web-sites of the
International Open International University of Human Development "Ukraine" under section
"Publishing activities of materials of scientific and practical conferences, seminars, etc." and on the
web-site the NGO "Permaculture in Ukraine" (http://www.permaculture.in.ua/) under section
“Conference on Land Restoration”.

The abstracts were submitted in the author's original form, and the authors bear full
responsibility for their content.

Recorded conference presentations and slides are available.

Supported by the Kolner Gymnasial- und Stiftungsfonds and German-Ukrainian Cooperation
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1. Damage assessment approaches and tools / IHcTpyMeHTH Ta migxoamn
IJIF OLIHIOBAHHSA IIIKOIH

AT'POEKOJIOT'TYHI HACJIIKH BIITIHA TA CHOCOBH MIJIBUILEHHS
E®EKTUBHOCTI BITHOBJIEHHS IPYHTIB B ITIEPIOJ] PEABLTITALIT

ISerhii Razanov* @ , 2Mykola Kutsenko, Alla Razanova
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2graduate student, Vinnytsia National Agrarian University, Vinnytsia, Ukraine, ORCID:
https://orcid.org/0000-0003-2557-2534
3senior lecturer, Lviv National Environmental University, Lviv, Ukraine, ORCID:
https://orcid.org/0000-0002-3546-3692

Keywords: Baxxki metanu, OypkyH O1IHiN, OJKOTHHE OOHKKS

BHacniziok BOeHHHX A1l 1esiki TepuTopii YKpaiHu MOTepnaroTh BiJl BUCOKOI'O TEXHOT€HHOIO
HaBaHTXEHHA Ha JOBKULIA. OcoOnMBe 3aHENIOKOEHHS BHKJIMKAE TOPYIIEHHS TPYHTIB
CLIbCHKOTOCTIOAAPCHKOT0 MPU3HAYCHHS, SIKI BUKOHYIOTh BaXKIIMBY (DYHKIIIIO y IPOJIOBOJIBbYiH Oe3merti
nepkaBu YKpaiHH. AHaNi3 arpoeKoJOTiyHMX HACHiAKiB BIHHM CBIIYUTH MPO HETaTHBHHUN
MeXaHIYHUH, (i3UYHUI Ta XIMIYHUN BIUIMB HAa IPYHTHU CLIbCHKOTOCTIOAAPCHKUX YTi/Ib.

Jist Beix BUIiB OO€IpHIIAciB, SIKi 3aCTOCOBYIOTHCS HApa3i Ha BiifHi, XapaKTEPHUM € YTBOPCHHS
yIlapHOi XBHJII Ta MPOIYKTIB BUOYXY, SKi pO3MOBCIOKYIOTh B CEPEIOBUIII 3a0pyTHIOIOUI PEYOBHHH.
Takox BinOyBaeTbes gepopmartisi IpyHTY B yCIX HapSMKax YAapHOI XBHJII, a B pe3yJIbTaTi TOPiHHS,
BUOYXY Ta JIeTOHallii OOENpUIIaciB — yTBOPIOIOTHCSA PI3HOMAHITHI MOXiAHI MPOIYKTH, OUTBLIICTD 3
SKUX € TOKCHYHUMH Ta HEOE3MEUYHUMHU, J0 SKUX HEOOXITHO BIAHECTH, 30KpeMa, 1 BaXKKi MeTamu. 3a
TakKMX YMOB Yy TIPYHTI BifOyBa€Tbcs TMEPBUHHE HAKONMUYEHHSA 3a0pyaHIOBAuiB 13 MOAATBIIMM
NEepepo3NOoAIIOM SK y CaMOMY IPYHTI, TaK 1 MEepexoJoM iX y IHII cepeloBUIla — MOBEPXHEBI 1
MiI36MH1 BOAM, POCIUHHICTH Ta KMB1 OPTaHI3MHU.

Bkazani TepuTopii HiUIsraroTh B MepIly 4epry po3MiHyBaHHIO JJisi O6e3nedHoi poOoTH, 1110
OTPeOYIOTh IEBHOT'O Yacy, a B NOJAIbIIOMY — Y IPUMHSATTI HAYKOBO-OOTPYHTOBAHUX PILLIEHb 010
ix peaGimitanii. OfHaK, yepe3 BUCOKY HeOe3NeKy MpOoBeACHHs pealdiliTalifHuX 3aX0/1iB BHACTIIOK
3aMIHYBaHHS IPYHTIB Ta HassBHOCTI B HUX HEBUKOPHUCTAHUX OOENpPHUIAciB KOHTPOJIb 32 TEXHOI€HHUM
HaBaHTAXEHHSAM Ha IPYHTHU Ta BIJHOBJIECHHS iX POJIOYOCTI YCKIAIHIOETHCS, @ B OKPEMHUX BUIA/IKAX,
B3araji € HeMOXJIMBMUM. ToMy BHMHMKAae morpeda y MOIIyKax Ta po3poOIl OLIbIl Ai€BUX Ta
e(peKTUBHMX 3aXO0/1iB 100 KOHTPOJIIO TEXHOI€HHOI'0 HaBaHTAXXEHHS Ha IPYHTH, 5IKI 1epe0yBaloTh B
yMOBax 3aMIHyBaHHS Ta ONTHMI3aIlli BITHOBJICHHS 1X POIIOYOCTI B JAHUW TEPIOJ IS TiABUIIIEHHS
edeKTUBHOCTI 1X peadiniTailii, 1o i 0yI0 METO0 HAIINX JOCIIIKEHb.

[ToctaBneHa mMeTa BHUPILIYETHCS 3a PaXyHOK €KOTEXHOJIOTTYHOI ONTHMI3alili KOHTPOJIO Ta
BITHOBJICHHS POJIOYOCTI IPYHTIB CUIbCBKOTOCIOAAPCHKUX YIiJb B MEpioJl BHCOKOI HeOesneku
npoBeAeHHS iX peadimiTaiii. CyTh 3aIIpOIOHOBAHOTO HAMH 3aXO0/Ty MOJIATAE Y BAKOPUCTAHHI B IKOCTI
610i1HAMKATOpA KOHTPOJIO 32 BMICTOM TOKCHUKAHTIB Y I'PYHTaX OJKOJIMHOTO OOHIMNOKS, BUPOOIECHOTO
O/K0JIaMU 3 KBITKOBOTO MUJIKY OypKyHY O110T0, B SIKOCTI JIKepesia BiTHOBIEHHS POAIOYOCTI IPYHTY
— BEreTaTHMBHOI MacH W€l POCIMHM Ta 3AaTHOCTI 11 10 a3orodikcamii (A7 IOrO TEpUTOPIi
CUIbCHKOTOCTIOAAPCHKUX YT/, SIKI TMepeOyBalOTh IiJ] BHCOKUM PHU3HKOM HeOe3MeKu uepe3
3aMiHYBaHHS Ta 3aJUILKIB OOENPHUIACIB, MOTPIOHO BUKOPUCTOBYBATH MPOTATOM iX peadimiTarii mija
BUPOILIYBaHHS OypKyHY O170r0 13 BHCIBOM HOTO HAaciHHS 3a JIOMIOMOTOIO APOHIB 13 301JIbIIEHOIO
HOPMOIO BUCIBY).

3acToCyBaHHs 3alpPOTIOHOBAHMX HAMH 3aXOJIB JaCTh MOKJIMBICTh MPOBOJUTH OE3MEUHUN
KOHTPOJIb 32 TOKCUKAHTaMH y IPYHTax; MiJBUIIUTH PIBEHb a30Ty Ta OPraHiKd B IPYHTAX; 3HU3UTU
IHTEHCUBHICTh PO3IMOBCIO/PKEHHA Oyp’sHIB Ha TMOPYLWIEHUX TEPUTOPISX; 3HU3UTH XIMIUYHE
HaBaHTAXEHHA Ha IPYHTH B MepioJ iX BIJHOBJIEHHS; MOJNINIIUTA KOPMOBY 0a3zy Omxin Ta
3a0€3MeYnTH YMOBU OUIBbII €()EKTUBHOTO iX PO3BHUTKY Ta 30€pPEKEHHS IHMX KOMaxX; ITiJIBHIIATH
eKOJIOT1YHUH e(eKT BiTHOBJICHHS.
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MONITORING OF SOILS AFFECTED BY MILITARY IMPACTS
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The necessity to monitor the soils of the areas of military activities (Soils Affected by Military
Impacts — SAMI) is explained by the need for a valid assessment of their status for: 1) soil
management, in particular, determining the possibilities and ways of post-military use of soil
resources; 2) planning and development of concrete (here and now) recultivation actions; 3) formation
of a database to compensate for the damage caused by military activities; 4) research in the sphere of
soil science. All of these actions must be within the appropriate legal framework, so the adoption of
the necessary legislation and amendments to existing ones is an urgent priority. A Soil Information
System is also needed, as a platform on which data on the status of the national soil resources are
collected, stored, modelled, scaled and disseminated.

Soil monitoring in Ukraine lacks complete legislative and institutional support. Therefore, it
does not correspond to the current challenges of soil resource management, land use planning,
efficient agricultural practices, environmental protection, and innovative developments. Soil
degradation caused by the war has intensified existing problems in this area.

The need to receive verified, up-to-date information on the status of Ukraine's soils indicates
significant gaps in the content of the relevant database. russia's war against Ukraine has not only
increased the need for active soil monitoring, but also revealed new requirements for a set of soil
condition indicators. The main gaps include the lack of a verified database on soil conditions before
the war, which makes it difficult to assess the degree of soil degradation because there is no baseline
data for comparison. Secondly, the Maximum Acceptable Levels (MACs) of some soil indicators
have not been determined, and the assessments (MACs) of specific pollutants caused by military
actions have not been investigated at all. Third, methods for field surveys and soil sampling in the
areas of military activities for analysis have not been developed and tested.

There is a huge flow of information in the media and social networks about the pollution,
contamination, and destruction of soil as a result of military activities, as will be evident at this
conference. However, the theme of restoring agricultural landscapes after military activities requires
well-founded solutions. They are based on an assessment of the current status of soils, which are the
basis of agricultural landscapes. To quantitatively assess the degree of soil degradation caused by
different types of impacts, it is necessary to identify main indicators of degradation processes, which
is possible only through integrated soil monitoring. Though capability and efficiency of remote
sensing is improving, it cannot replace field and cameral surveys for soil monitoring.

Conclusions. A verified soil assessment (necessary monitoring practices and large-scale soil
surveys with development of soil status map) has not been performed even for agricultural land. Valid
information on soil quality (soil health) as a result of the impact of the military activities is currently
not available. Preliminary fragmentary assessments and conclusions indicate soil degradation
(changes), including catastrophic ones. In many areas affected by the warfare, this makes it
impossible to use the disturbed soils for agriculture or other activities. This situation only underlines
the need to implement a modern, sustainable soil monitoring system that takes into account the latest
achievements in this area. This soil monitoring should function as an integrated and sustainable
system in time and space. Due to the economic state of the Ukraine, there is a priority need to organize
soil monitoring in the areas of military activities.


https://orcid.org/0000-0002-3157-0503
https://orcid.org/0000-0001-5354-4851
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The extent of the impact of hostilities on an ecosystem and its constituent populations depends
entirely on the nature of the disturbance, the sensitivity of the biological system (its resilience), and
effect timing. Thus, human conflicts can have wide range of impacts on biodiversity, ecosystem
structure and function.

Due to the military actions taking place throughout Ukraine, an immense amount of various
toxic substances are constantly being released. First of all, it affects the soil microbiota, which leads
to changes in the composition of important ecological and trophic groups of microorganisms. But by
having the opportunity to assess changes in the composition of the most important ecological and
trophic groups of microorganisms, we will be able to understand which priority measures we need to
take for quick restoration of soil fertility. Therefore, the purpose of our work was to conduct research
aimed at identifying changes in soil microbial communities after the war.

Soil samples for the study were collected in the Kharkiv region 6 months after the outbreak of
active warfare actions. The number of microorganisms was counted by the standard method of tenfold
dilutions and cultivation on respective nutrient media.

It was found that the number of microorganisms of the main taxonomic groups (micromycetes,
non-spore bacteria, actinomycetes, cellulosolytes) significantly changed in bulk soil after active
warfare actions. In the soil samples studied, the number of microorganisms decreased by two to three
orders of magnitude, which is an indicator of a significant disruption of the natural balance and
damage to the main components of soil ecosystems. Groups of agronomically useful microorganisms,
such as phosphate-mobilizing, nitrogen-fixing, and cellulosolytic microorganisms were the most
affected. They are responsible for the formation of a fertile soil layer, natural plant protection against
diseases, and good yields. This is confirmed by the prevalence of pedotrophic microorganisms, which
reduce the amount of soil organic matter.

The obtained data will provide the basis for establishing methods to restore soil fertility, which
will require the creation of a number of recommendations for the remediation of soils contaminated
by active military actions in Ukraine. Additional research will help determine the environmental
impacts and thus identify opportunities to mitigate the negative consequences.
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USING RESULTS OF REMOTE SENSING SERVICES AND OSINT DATA
FOR IDENTIFICATION OF WAR-DAMAGED TERRITORIES
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Independent researcher, Kyiv, Ukraine (anatoliishmurak@gmail.com), ORCID:
https://orcid.org/0000-0001-8655-6066

Keywords: GIS, remote sensing, war, open source, OSINT

This topic has been prepared as a result of two elements: (1) a course of lectures and (2) international
scientific research.

The course of lectures "Using publicly available information services, modern geo-information
systems and the results of remote sensing of the Earth for the identification, verification and
processing of documents regarding environmental violations, assessment and calculation of
parameters of damages and losses" was prepared in connection with the conditions of war and read
in early April 2022 of the year to employees of the State Environmental Inspection, as a training
course. The main reasons for creating such a course are new tasks and working conditions. Since the
beginning of the war, Ukraine has closed many important sources, land and urban cadasters, transport
and property registers, address and other directories. A separate factor was the security task of the
inspection work, which requires most of the information to be obtained and checked remotely, since
a large part of the country's territory required preliminary decontamination of mines, dangerous
objects and explosives. A significant obstacle became frequent air alarms, interruptions with light,
communication, general communication and transport collapse.

The second component of this topic is the result of author participation in an international
investigation of the impact of military operations on the climate in Ukraine since the beginning of the
war [1].

Wide list of openly accessible remote sensing and OSINT data sources are appropriate and
free tools that will allows Ukrainians to identify and evaluate negative impacts of military activities.

References
1. de Klerk, L., Shmurak, A., Gassan-Zade, O., Shlapak, M., Tomliak, K., & Korthuis, A. (2022).
Climate Damage Caused by Russia’s war in Ukraine. Initiative on GHG accounting of war.
(AnrinoMmoBHa Bepcis: https://en.ecoaction.org.ua/wp-content/uploads/2023/06/clim-damage-by-
russia-war-12months.pdf YkpainomoBHa Bepcis https://ecoaction.org.ua/wp-
content/uploads/2023/07/vplyv-ros-viyny-na-klimat-2023.pdf)



https://en.ecoaction.org.ua/wp-content/uploads/2023/06/clim-damage-by-russia-war-12months.pdf
https://en.ecoaction.org.ua/wp-content/uploads/2023/06/clim-damage-by-russia-war-12months.pdf
https://ecoaction.org.ua/wp-content/uploads/2023/07/vplyv-ros-viyny-na-klimat-2023.pdf
https://ecoaction.org.ua/wp-content/uploads/2023/07/vplyv-ros-viyny-na-klimat-2023.pdf
https://orcid.org/0000-0001-8655-6066

MODEL CHAIN AND INFORMATION SYSTEM FOR SIMULATION OF
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We present chain of meteorological, wind resuspension and atmospheric transport models that
could be used for assessment and forecasting of secondary air pollution resulting from wind lift of
contaminated dust and wildfires. The presented model chain was previously successfully used for
assessment of air pollution in the vicinity of uranium tailings of the former uranium-processing
entherprise “Pridneprovsky Chemical Plant” (Kamianske, Ukraine) [1]. It was then integrated in
websystem for the real-time forecasting of air pollution resulting from wind resuspension of
radionuclides deposited on the territory of Ukraine following Chernobyl accident [2]. The potential
of the developed methods is demonstrated by the example of simulation of secondary air pollution
during simultaneous wildfires and dust storm in Chernobyl Exclusion Zone in April 2020 [3]. We
consider that the developed modeling tools could be potentially used for the assessment of air
pollution created by resuspended dust from the drained lands of the Kakhovka reservoir. Other similar
applications, namely assessment of influence of contaminated lands on air pollution by toxic
pollutants is possible.
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Currently, Ukraine is one of the most mine-studded countries in the world. The most serious
consequences are caused by large-scale minelaying of farmlands. In addition to the social and
humanitarian aspect, the problem of demining has a significant economic one: huge acreage cannot
be used because of landmines and unexploded ordnance. The existing methods for landmine detection
do not meet the actual needs for rapid demining of wide areas, as well as the requirements of the
current UN standards for humanitarian demining in such important criteria as sensitivity, selectivity
and time performance. Therefore, the development of novel methods for landmine detection using
the high-end equipment, such as small drones, is highly urgent.

The basis of the proposed technique for landmine detection is the automatic analysis of aerial
imagery acquired by a small copter-type drone. Now the statistical algorithms and the probability
fusion is used for landmine detection in co-registered multispectral and infrared images of centimeter
resolution (see figure) [1].

Statistical detection of landmines in drone-acquired images: a, b — multispectral, ¢, d — infrared

Multispectral imaging under certain conditions makes it possible to detect even buried
landmines by indirect features, such as drying grass. Infrared imaging is effective at optimal day
timing, when high thermal contrast between the landmine and the environment exists. Joint analysis
of multispectral and infrared imagery provides a higher confidence of landmines detection than either
alone [2].

However, purely optical landmine detection is not sufficient. The integration with signal
sensors, such as ground penetrating radar (GPR) and magnetometer, installed on separate drones, is
necessary.

The presented technique can be used not only for landmine detection, but also for other small-
size explosive ordnance in farmlands.
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ITicna tepakry pociiicbkux Biiicbk Ha KaxoBcbkiil 'EC 6 uepBHst 2023 poky, AyKe akTyaJbHUM
CTaJIO MUTaHHA MMOAAJIBILOT I0JIi TEPUTOPIT, IO MPOTATOM ocTaHHIX 70 Oyra 3aTorsieHa BOAaMu Terep
BXK€ KOJMIIHBOTO BOAOCXOBHUIIA. Bigkugatoun oOroBOpeHHs pyHHIBHUX HACTIAKIB 1 BTpar (B T.4.
010pi3HOMAHITTS), IO CTATHCH Y KOPOTKHH MepioJ]] 3 MOMEHTY pyHHYBaHHs Tpelii i 10 MOBHOTO
BUTOKY BOAM 3 BOAOCXOBHIIA (ONM3BKO 2 TWXKHIB), MOAANBIIN TUCKYCIl CIiJ 30CEpPEeIUTH Ha
JAJICKOTIIITHOMY PIlICHHI, 0 BKJIFYATAME MIHIMI3aIlil0 IMOJAIBIIOI K0T Oi0pi3HOMAHITTIO,
BiimoBiAaTUMe KiiMaTHYHUM 1AM Ta Linsm Cranoro Po3Butky.

B munynomy, crBopenns kackany I'EC na J[Hinpi cTamo moTy>KHUM yaapoM 1O TPUPOIHO-
icTopuuHiii cragmuHi  YkpaiHu 1 Oiopi3HoOMaHiTTIO. byno 3arorieHo 1 BHBEAGHO 3
CUIBCHKOTOCIIOIAPCHKOTO BUKOPUCTAHHS TIOHAJ 3HAYyHA IUIOMIA POAIOYMX 3€Mellb a TaKOX
KoJOocalbHa MPUPOAHA TEPUTOPisl HaWOLIbIIOro mpupogHoro jicy B CremoBid 30HI YkKpaiHu
(Bemukwuit JIyr), oo 3aiiMaB nmepeBaXkHy ILIONLY TepUTOPIi, mo Oyma 3aTomwieHa. Ha Bigcrani 20 kM
BiJl Oepera IrpyHTOB1 BOJU MiIHIMATIUCh HA piBeHb BiA 2—3 M 10 60—80 cm, Oymo migromneHo 6730 ra
caxaiB, 6700 nBopiB 3 HaceneHHAM 20600 qonoBik. OOIISHKY 11€0JI0T1B BOJIOCXOBHIIA 3BOJAWIUCH JI0
OYEBHJIHOTO MiJHOMYy MOKa3HHUKIB y BCIX rajy3sX roCloJapcTBa HE CHPaBIWINCH (KUIbKapa3oBe
301IbIIEHHS BPO>KaiB, MPOEKTH BUPOIIYBAaHHS HAa MIJIKOBOJ/II PHUCY, PO3BEJIEHHS HEOAUEHO BETMKHUX
00CSTIB OCETPOBHX 1 pUO-XMXKaKiB, SIKi B3arajil 3HUKIW 3 BOJOCXOBHINIA 1 MIBUIKO 3aMiHHIUCH Ha
MaJIOLIHHI YYXXOpiAHI BUAM pUO (a mepiie OeCATHIITTS ICHYBaHHS BOJOCXOBHINA BUJIOB pUOU
3meHmuBesd 3 90 no 13 Tuc u.). Kpim Toro, "uBiTiHHA" BOJAM, MOTIPIIEHHS KUCHEBOT'O PEXUMY
MPU3BOAUIIN JI0 TOTO, L0 3HUKAJIW a00 CKOPOTWUJIM CBOIO MPHUCYTHICTh PUOM, YYTTEBI 10 BMICTY
KHCHIO Y BOJi, 301IbIIMIIach MPUCYTHICTh MAJIOLIHHUX BHIB, 34aTHUX MEPEHOCUTH OPAKKHUCHIO 1
BUTPUMYBATH BUCOKY KaJlaMyTHICTb BoAH. OOOB'SI3KOBO CIIiJ] cKa3aTH 1 Mpo 3a0pyAHEHHs BOJAU Ta
JOHHMX BiAKIaAiB. XiMIYHMM ckiaj Boau KaxoBChbKOro BOJOCXOBHINA, K 1 BChOTO KacKamy
BOJIOCXOBHII, (DOPMYETHCSI aKyMYJIbOBAHOIO PIYKOBOIO BOJIOIO Ta TEPEHOCHTHCS 10 XEPCOHCHKOI
obmacti i YopHoro Mops y BOAHIM TOBIII (0 pedi, B yMOBax BiJICYTHOCTI BOJOCXOBHINA, BCi
HeOe3neuHl pevyoBMHU OyayTh IMOXOBAaHI POCIMHHICTIO MiJl TOBIICIO OMAaxy Ta IPYHTY Ta He
NEPEHOCUTUMYThCH.

Uu BurmsnaB O6u BumpaBganuMm y 2023 poli HOpoeKkT HOBOIO BOJOCXOBHUIIA MacHITallB
KaxoBcekoro? Ilonmpu 3Ha4HMI pe30HAHC y CYCHIJIbCTBI, BUKIUKaHUM pyiHyBaHHsM ['EC, cuin
BU3HATH, IO TOCMOJApChKe 3Ha4eHHS KaxOBCHKOTO BOJIOCXOBHINA (caMe BOJOCXOBHIIA a HE P.
Juinpo) B 2023 Oyio He3HaYHUM JUJIs Jiep KaBU. BIIIOB IITY4HO 3acesieHuX BUIB pUO, BUPOOHUIITBO
HE3HAyHOro o0csATy enekTpoeHeprii. [HIII aprymeHTH, M0 3By4aTh Yy 3asBaX MPUOIYHUKIB
BITHOBJICHHS BOJIOCXOBHIIA HACMpaB/i IIJIKOM MOXYTh KOMIIEHCYBAaTHCh 1 3BUYAlHUM pYCIOM
Huinpa. Tak, BigKadyBaHHS BOAM JUIS TUTHOTO BOJOIOCTaYaHHS Ta 3pOIICHHS BCE OJIHO
3JIIACHIOBAJIOCH 32 JONTIOMOT'OF0 HACOCIB; JUIsI BOJHOT'O TPAHCIIOPTY 3pyuHillle 03 IIUTI031B Ta BUCOKHX
XBUJIb. .. [1{0o cTOCY€EThCS KIIMAaTHYHOTO €(DEKTY, TO T€3H IPO 1€ B3araji AyKe CyMHIBHI: X04a JKUTEI1
HACeJeHUX IyHKTIB Ha Oepe3i BOJOCXOBHINA JIIHCHO BiAYyBaJM MOKpAIICHHS MIKPOKIIMATy 3a
pPaxyHOK J0JaTKOBOTO BMICTY BOJIOTM B TOBITpi, Ta JepkaBa B IJIOMY 4Yepe3 BHUIApOBYBAaHHS
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BTpayasa mopoky 1,3 kB kM Boau. BHaciiok 3aru6esni ta po3KiIaJjaHHsI CHHbO-3€JIEHUX BOJOPOCTEH
YTBOPIOETHCS 3HAYHA KUTBKICTh OTPYHHUX XIMIYHUX CIOJIYK, IO CTA€ MPUYUHOIO 3ayXH 1 3aruderi
BEJIMYE3HOI KUIBKOCTI puOM, 3aXBOPIOBaHb CBIHCHKMX TBAapHH, AKi I'IOTh L0 BOJY, YCKIIQJHIOE
pobOTy BOJOKaHATIB (3a0MBalOTHCS (GiAbTPHU) TOMO. A BUAUICHHS I1aHOOAKTEPISIMH TOKCHHIB
(remaToTOKCHHIB, HEHPOTOKCHHIB 1 AEPMATOTOKCUHIB) MOKYTh OyTH HEOS3MEUHUMH 1 IS JIFOJUHH.
3 iX aKTUBHUM PO3MHOXEHHSAM y BOJOWMAaxX 4acTO MOB’A3YIOTh PO3BUTOK KUIIKOBUX 3aXBOPIOBAHb,
aJlepriuHi JepMaTUTH, 3aXBOPIOBAHHA NEUYIHKA 1 HaBITh MiJBUILEHHS PHU3UKY OHKOJIOTTYHHX
3aXBOPIOBaHb.

B sxonniit kpaini €C HixTo 0 He (piHAaHCYBaB 1 HE peali3yBaB TaKUW MPOEKT, K OyIIBHUIITBO
HoBoi I'EC Tta 3amoBHeHHs BogocxoBuina po3Mmipy KaxoBcbkoro. O06'eM HEOOXiTHHMX BHUTpaT,
HEOOXITHUI Al TAaKOrO MPOEKTYy, BHUIVISNAE a0COMIOTHO HEPaLiOHAJIBHO, MOPIBHAHO i3 THMHU
norpedamu, sIKI MOXKHA 3a/10BOJIbHUTH BUHATKOBO 32 paXyHOK BoJocxoBuula. binpmiicts kpain €C
3aliMalOTHCS CITYCKOM 3HAQYHO MEHIIMX BOJOCXOBHIIL Yepe3 IXHIO €KOJOTIYHY HEAOLUIbHICT 1 HE
OyayroTb HOBI. 3pEIITOI0 Yac Ipa€ MPOTH BIAHOBIEHHS BOJOCXOBMIIA Ta YChOIO TIiJIpOBY3JA.
[TutanHs BOM03a0€3MEUCHHS HACEIEHUX ITyHKTIB Ta YaCTUHHU 3POIIYBAaHMX CUIBIOCHYTIiAb YKe
aKTUBHO BHUPINIYIOTHCS Uepe3 albTepHATHUBHI criocoOu moaayi Bogu. CibrocnBUPOOHUKHU 3MYIICH1
BJABATHCh JI0 3aMiHM TIEBHUX KYJIBTYp Ha TOCYXOCTiliKi, TOMY aJanTaiis J0 HOBHUX peaii
BiJIOYBa€ThCS HE3AJIEKHO 1 BPO3pi3 3 JaJIEKO HEOHO3HAYHUMHU nepcnekTiBaMu BigHoBieHHs I'EC.

binpmia yactuHa 3eMenb, 10 3a3HANIM BIUIMBY CITYCKY BOJOCXOBHINA, Hapa3i HEMpHUAaTHA IS
CUIBCBKOTOCIIOIAPCHKOI0 BUKOPUCTAHHS yepe3 3a0pyiHEHHs, 3aMiHyBaHHS 1 THMYAacOBY OKYIallilo
TOX KBAIlUTH BIJHOBJICHHS 3pPOIICHHS HAa TEPUTOPISAX, SAKI MOXKIMBO Ha3aBXAu OyIyTh BH3HaHI
HENPUAATHUMHU JUI OPAaHKH — HE Ha 4Yaci.

Menme 3 TuMm, Benmukuii JIyr sk TpUpOAHY TEPHUTOPII0 MOKHA BiTHOBUTH 1 IIe BXKe
Bi/1I0yBa€eThCs MpUpOoAHUM YMHOM. KaracTtpodiuyHa Ha mepiinii MO CUTYallisl HaCIpaB/ii JIMIIE B
KOPOTKOCTPOKOBIl TEpCIeKTHBI Ma€ OYEBHIHHMA HeratuBHU edekr s mnpupoau. Hamri
JOCHIJKEHHS, TPOBEJCHHI HA OKpPEeMMX JUISHKaX KOJMIIHBOro KaxoBChKOro BOJOCXOBHIIA,
MOKAa3aJIv IO BXKE 32 MICSIIb MIiCIs TEPAKTy Ha JACSKHUX AUISTHKAX OrOJICHOTO THA BOJOCXOBHUIIA BXKE
royajia BiJHOBJIIOBAaTHCh POCIMHHICTh, a CaMe€ MPOPOCTKM aOOpUT€HHUX BH[IB, Cepeia SIKHX
0e3yMOBHUM JIiJIepoM € BepbOa 61s1a. [0 11boro yacy MUTbOHHU BEpO 1 TOTIOIb BXKE CSTHYIH JTFOJICHKOTO
3pocty. Lle Morno 6 OyTH HEHMOBIPHO 3pYYHUM ILIAHCOM JUIsl peaiizallii B YKpaiHi Jep’KaBHUX
MJIaHIB 11010 301IBIIEHHS JIICUCTOCTI 1 MOXKJIMBOCTI BUKOHATH 111 3a/1a4l PUPOTHUM IUIIXOM, 0€3
HAHECeHHs MIKOJM IHIINM €KOCHcTeMaM (HampHKIaJ 3alliceHHsSM cTemiB). YacTuHa AIISAHOK Oyne
MPUPOJHAM YHHOM 3apOCTaTH JIyKamH. JIMHaMiYHHMK XapakTep 3aliaB pidoK CTBOPIOE TYT came
TakKMii KOMIUJIEKC BH[IB POCIUH, IO 37aTHI HaWOLIBII MIBUAKO 3alOBHUTU TEPHUTOPIi, IO
3BUIBHIOIOTHCSL BiJ BOAM (HAMUBaHHS KIC Ta OCTPOBIB y pIUKax 13 HPHUPOJHUM IaBOJKOBUM
PEXKUMOM).

VkpaiHa, sk nepkaBa 1 €Bpona B LIJIOMY OTPUMAalOTh BUTOAM BiJ CIYCKY BOJOCXOBHIIA.
Hanpuknan, Tenep BOJHHI TpaHCIOPT 3MOXKE MEPECYBATHCh Y BCi MOPH POKY, HE OYIKyBaTUME B
yeprax rnepej 1uio3aMu; 0yayTh 30y10BaH1 MOCTH Ta TOPOMHU 1 TPUBAIICTD Mepei3ly Ha 1HIIHM Oeper
Oyzne CKOpOYeHa BJECATEPO; MOMKJIMBOCTI PO3BUTKY COHSYHOI E€HEPreTHMKH Ha 3BUIbHEHIN BiX
IITYy9HOI BOJOWMH TEPUTOPii JO3BOJIATH TEPETBOPUTH OHEIAAaBHA [ETPECHBHHUN PETIOH Ha
JIOTICTUYHMNA LIEHTp, SKUN Olnbllle HE OMHHATUMYTh LEHTpPaAJbHI Marictpaii, a kUi Oyae camum
3pY4YHUM B PET10H] U1 TPaHCIOPTHOI JIOTiCTUKHU. OIHIOI0YHN PO0IeMy BUKIIOYHO B EKOHOMIYHOMY
KOHTEKCTi, HEOOXIJHO pPO3yMiTH BaroMuil moteHuian BuBUIbHeHMX 200 THC. ra 3emens s
OTPUMaHHS CLIILCHKOTOCIOAAPChKOT MPOAYKLIT (MPpUHANMHI YaCTUHHU IIUX 3eMeNb). 3BICHO, He0aueHO
IIMPOKHIA OOPii BITKPUBAETHCS MICIsI 3aBEPILIECHHS BIMHM JJIs1 pO3BUTKY peKpearlii i Typusmy.

Ile crane MaimaHYMKOM ISt JOCHIUKCHHS BiTHOBJICHHS MPHPOJHUX EKOCHCTEM, a TaKOX
PEIHTPOAYKILIT PIKICHUX TBapHH 1 pociauH. LliHHO Oyae TYT CTBOPUTH 3alOBIIHY TEPUTOPIIO, 11100
3aKpUTH MPOOJIEMYy OpaHOK Ta BIAHOBJIEHHS BOJOCXOBHIIA, sIKI i 0€3 TOr0 HHUHI 3HUILMIM Oarato
YHIKQJIbHUX €KOCHCTEM.

BigHOBIEHHA NMPUPOJHUX €KOCHCTEM TaM, Jie iX Bye He OyJI0 — CydyacHa OCHOBA CTajoro
po3Butky y €pomi. Tak, «Crpareris 6iopizHoMaHiTTs €C m0 2030 poky» MICTUTh KOHKpETHI
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30008’ s13aHHs Ta 1ii g0 2030 poky: monaiimenme 30% cyxomony Tta 30% MOpPCHKHMX akBaTOpii
MMOBUHHI CTaTH 3aMOBITHUMHU TEPUTOPisAMHU; oHaMeHIe 10% cibrocnyrias MaloTh OyTH BUBEICHI
3 00pOOITKY 1 BiIHOBJICHI 10 MPUPOTHUX €KOcUCTeM, moHaimMenine 25 000 KM pidoK TUTaHYEThCS
BIIHOBHTH 70 CTaHy BUIbHOIUIMHHHUX. OKpiM Toro, y numHi 2023 poky €BpomnapiiaMeHT yXBaJluB
3akoH “TIpo BigHOBIEHHS mpupoau”, mo mnependayae moBepHeHHs 10 2030 poxy 20 % muromti
€BPOIICHCHKUX ACPrKaB 3 JJaHIIA(TIB, AKi BXKE HE € MPUPOJHUMH — y IPUPOJIHI.

[TpuifHSTTS MOCHINTHUX PIlICHh MPO BiIHOBJICHHS BOJOCXOBUINA, 32 SKUMU HE CTOSThH aHi
BHBYCHHS MDKHApOJHOTO JOCBiNY, aHI HEyIepekeHa po3poOKa pi3HOMAHITHUX CIIEHApiiB, aHi
CTpaTeriuHa eKOJIOTiYHa OLiIHKAa MOe IMPUHECTHU JIMIIE IIKOAY, HOBI 30MTKH 1 BTpaTtu. Hanpukmarn,
MTOBTOPHE 3aTOIJICHHS BOJIOCXOBUIIA Yepe3 ACKiIbKa POKiB Oy/ie BKe HE B1IHOBJICHHSM KOJIUIIHbOI
TEXHOJIOTIYHO1 BOJJOMMH, a 3aTOTUICHHSIM MOJIOJIOTO JIiCy, HAOIBIIOTO 3 YCiX, 10 € Y CTEeNOBIii 30H1
VYkpainu, sike 3a CBOIMH MaciTabamMu OyJie IMiANagaTy i MOHATTA “‘eKouua” 1 MaTUMe OlTbIIHA
00CsIT, HIXK IKOAA JOBKIUJLTIO, CHPUYMHEHA POCIHCHKUM TEPAKTOM.

BinnoBnenns Benukoro Jlyry crane HaliMacIITaOHIIIMM €KOJOTIYHHUM IMPOEKTOM KOJIH-
HeOY/Ib pealli3oBaHUM Ha TepeHax €Bporu. BpaxoByroun MacITabHICTh IBOTO MIPUPOAO00XOPOHHOTO
MIPOEKTY, HOTO IIIKOM peasibHO MEPETBOPUTH HA 3aralbHOEBPOIICHCHKHIA.
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BiiicekoBi il CHPUYMHSAIOTH IUIMH KOMIUIGKC pPYHHIBHHX BIUIMBIB Ha MPHPOIHI 1
cibChKOrOCToapchki JanamadTu: BHOyXxH OoempuraciB, OymiBHUITBO (opTudikaiii, mpoiza
Ba)XKOI TYCEHUYHOT TE€XHIKH, TMOXKEXi, 110 BUHUKAIOTh Y MICI[IX BUOYXIB Ta BUIHHO MOIIUPIOIOTHCS
6e3 oHo1 mpoTuii 3 60Ky Nto/iel, XiMiuHe 3a0pyTHEHHS IPYHTIB 1, HAPEIITi, MAacOBE MOIIUPEHHS
qy)KOPiTHUX BUAIB-IHTPOAYLEHTIB (1i BUAM, IO paHilie Oyny MOMIMPEHI B NMPUTHIYEHOMY CTaHi
JIUIIIE B3JIOBX AOPIT 1 TICOCMYT, OTPUMYIOTh MOXJIMBICTh BUTLHO 3pOCTATH HA BCIX MOKUHYTHX MOJISAX
Ta HIIUX MOKUHYTHX 1 TOMIKO/DKEHUX TEPUTOPISX, OCKUTBKU BCIOAM c(hOpMOBaHA iXHS HACIHHEBa
0a3a) 3MIHIOIOTh 3BUYHUH JaHImadT 10 HEeBMi3HABaHOCTI. BoiHOYAC 116 KOPOTKOCTPOKOBI BILUIMBH,
a B JIOBIOCTPOKOBIH MEPCIEKTUBI 1010 JaHImadTIB Ta 610pi3HOMAHITTSA Ha HUX Oy/Je BU3HAYATH B
nepury 4epry peXxuM BHUKOPHCTAaHHS TEpHUTOpii JroAMHOI0. TpuBaza HEJOCTYIHICTb TEPUTOPIN
BHACIIIZIOK OKYyMallii i THM Olible 3aMiHyBaHHs CTalOTh MPUYMHOI MACIITAOHOTO CIIOHTAHHOTO
BiJTHOBJICHHS KBa31IPUPOJIHUX EKOCHCTEM.

HagiTh KiTbKOX THXKHIB 0€3 IHTEHCHBHOT'O TOCHOJAPCHKOTO HABaHTAKEHHS JIOCTATHBO, MI00
TEPUTOPIS NoYasa 3apOCTaTH MPUPOIHOIO POCIUHHICTIO (AOCTATHBO 3rafiaTH IUIOPIYHY OOPOTHOY 3
Oyp'stHamMH Ha OYIb-SIKIH TPUCATUOHIN JTIJISHIT).

HacnpaBai Bxke 3apa3 Macimitabu IIMX TNPOLECIB BpaxaroTb. [IOpiBHAHHS JaHUX TEIJIOBOL
3iioMku moBepxHi 3emsi MODIS 3a 2023 pik (y mepiof akTHBHOI Bereranii) 13 aHaJOrIYHUMU
nepiolaMu MOMNepeiHiX POKiB MOKa3ye, 110 BCl TepUTOPii, e BiAOyBaiuch 00ioBi aii, BigOyBarOThCs
B IIeHl yac 1 e po3MillleH] 3aMIHOBaH1 30HH — NEPETBOPUIIUCH HA 30HU MACHITA0HOTO 3apOCTAHHS
pocnuHHicTIO. Halikpamii imroctpamii mMoxemo 3ano3uuutH y €Bresii [[poszgoBoi Ta AHIpis
I'epacuma (http://surl.li/lbwhr). Binkunysmm 2022 pik, ae Oyna HETHIIOBA CUTYaIlis (PO30paHo aie
HE 3aCisIHO, a TAKOXK 0araTo MoXex), MaeEMO TaKy KapTHHY TEeII0BO1 3iioMKH moBepxHi 3a 2021 12023
POKH:

i S - Y
- < Aies SOy .
E N N } 3".;.: ‘ % ~\
' %
' 5
Jlenna memnepamypa nogepxmi 3emi, 1imo Jlenna memnepamypa nogepxmi 3emi, YepeeHb-
2021 poxky. Jani: MODIS aunensv 2023 poky. Jani: MODIS

MosxkHa KOHCTAaTyBaTH, IO BXE 3apa3 Ha IUIONIAX MpPUHAWMHI 5 MIIH Ta Big0yBaeThCs
IHTEHCHUBHE CTUXI1ITHE 3apOCTaHHs pOCIMHHICTIO. Ha KOpUCTH IbOMY TIpoIIeCy 3irpajio sSIK BIICYTHICTh
MOXKEX, 110 Oynu MacoBumu Juiie 2022 poky, Tak 1 MPaKTUYHO MOBHA BiJICYTHICTh TOCTIOAAPCHKOTO
BIUIMBY, B TOMY YHCJI TIEPEOPIOBAHHS, a TAKOK BUKOPUCTAHHS MECTHIMIIB (B T.4. TepOIIIUIIB).

Taki mporecu y KOPOTKOCTPOKOBIH MEPCIEKTHBI, 0€3 CYyMHIBY, MalOTh 3HAUYHY KOMIIOHEHTY
MOIIMPEHHS] Ha KOJIMIIHIX OPHUX 3€MJIAX 1HBa3lMHUX BHJIB POCIWH, SIKi JO IIBOTO 4Yacy
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MOIIMPIOBATIMCH JIMIIE B3J0BXK JOpIr Ta JicocMyr (Xo4a W MaloTh HAaciHHEBY 0a3y Ha BCIX
TepuTopisix). Hammi gochimpkeHHS pPIYHOTO 3apOoCTaHHA Ha JHI KOJUIMHBOTO OCKUIBCHKOTO
BOJIOCXOBHIIA HA XapKiBIIKHI MOKa3aiu, o 63% BUIIB POCINH, SKUMHU 3apOCTAIOTh HOB1 TEPUTOPII,
BCce X € abopureHHMMH BuaaMu. ToX 3 yacoM MicleBi OaraTopidHi BUAM OYAyTh MOCTYIOBO
BUTICHATH MAacHBH OJHOPIYHHUX BH[IB-IHTPOIYILEHTIB, Xxo4ya M, 0Oe3 CyMHIBYy, 3Ha4HO
HeOE3MEeYHIUMH B JJOBTOCTPOKOBIHM MEPCIIEKTHRI € 1HBa311HI BUIM JACPEB, 110 TAKOX Terep OyayTh
MacoBO TOMIMPIOBATHCh HA TMOLIKO/UKEHWX 1 3aMIHOBAaHMX TEPUTOPISIX dYepe3 BiJCYTHICTb
rOCIOIAPChKOT AiSIIBHOCTI.

B Oynp-sikomy pasi, mofii, CBiIKaMH SKUX MU € 3apa3, € YHIKaJbHHUM EKCIIEPUMEHTOM, IO
JI03BOJISIE HaM BHUBYATH CIIOHTAHHI CyKlecii Ha Oe3NpeLeeHTHO BEIMKUX IUIOIAX JOHEIaBHA
00KHUTHX, a TETep NOKUHYTUX TepuTopii. [Topsia 3 muM My MaeMO 1 TpeLeIGHT MaCOBOTO IMOIIMPEHHS
1HBa31MHUX BUIB, MaclITabu SKOT0 HE MOKHA MOPIBHATU 3 OyJIb-SKMUMH IHIIUMHU BUNAJAKAMHU Y
icTopii.

Crig BU3HATH, 1110 cepel] HOKMHYTUX TEPUTOPIH € 1 3aIHILKH MPUPOJHUX EKOCUCTEM, a TAKOXK
3aIoBi/IHI TEPHUTOPIi, 0 OyIyTh pedyrymaMu npupoaHoi (Iopu Ta JOHOPAMU JUIS ii MOIIUPEHHS Ha
HaABKOJIMIIIHI JUISTHKHA.

Ha meii wac HeBiIOMO SK JJOBIO TPUBAaTHUME OKYTAllis YaCTUHH YKpaiHu Ta 11 po3MiHyBaHHS
nicnsg okynauii (3a nonepenHiMu ouinkamu Kabinery MinictpiB Ykpainu, o3BydeHumu 2022 poky
— nonax 70 pokiB). Toxx BaxIMBO BpaxOBYBAaTH MIBUAKICTH PO3MIHYBaHHS: TaK, Ha “‘OCTaHHIX
3aMIHOBAHUX JUISHKaxX Bxke Moxe 3poctaTu 70-pidHMi Jiic, a MiHU OyayTh IOXOBaHi INIMOOKO B
IPYHTI Ta i KOpiHHAM JiepeB. Tox BiKe 3apa3 MOXKHA IOCTaBUTH ITiJ] CYMHIB JIOIUIBHICTh TIOBHOT'O
PO3MIHYBaHHS 1 3alIPONOHYBATH Ha HAHOUIBII MOLIKOJKEHUX TEPUTOPIAX Ta HABKOJO 3alOBIIHUX
00'€KTIB BHIUIMTH 30HHW, PO3MIHYBaHHS SKHX HE IUIaHyBaTH B3arani. CIOHTaHHE BiJHOBJICHHS
€KOCHCTEM Ha LIUX TEPUTOPIAX MOXKE CTATH MOTYKHUM BHECKOM YKpaiHU Y BUKOHAHHS JIEpPKaBHUX
3aBJIaHb 3 KOHCEPBAllii IerpaJloBaHIX 3e€MeJIb, @ TAKOK MIXKHAPOIHUX 3000B'13aHb B chepi 60poThOn
3 OMYCTEJIOBAaHHAM Ta OOPOTHOU 31 3MIHAMU KJIIMaTy, aJKe BC1 111 3a/1a4i Ha MPAKTHULI HOJATaloTh y
CIIOHTAHHOMY BiJHOBJICHHI TIPUPOTHOI POCIUHHOCTI TaMm, Jie BOHA OyJa JierpagoBana ado BiJICyTHS.

[InanyBaHHS LUX 3aXO0/IiB CTaHE T'OJJOBHUM BHUKIMKOM 1, MOXKJIMBO, KAMEHEM CITOTUKAHHS IS
eKCHepTiB-6iJ'IOFiB Ta TOCTIOIAPHUKIB Y HAHOIMKY1 TECATHITITTSL.

W M $ K
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CynyTHUKOBHI 3HIMOK Sentinel, Ha SKOMY BHJIHO 3apOCTaHHS B3/JI0BXK JiHIT (GPOHTY.
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3. Restoration strategies — reclamation approaches / Ctparerii
BiIHOBJICHHSI — PeKYJbTUBALIAHI MiAX0aU

3ATAJIBHOAOCTYIIHI METOJIH BIJIHOBJIEHHSA I'PYHTIB,
EKOCHUCTEM TA 3/10POB’A JIIOAUHAU

BanenTuna MoB4yan
Kanaumar 6100Ti4HMX HAYK, AUPEKTOp [HCTUTYTY O10MEIUYHUX TEXHOJIOTIH YHIBEPCUTETY
VYkpaina, wien npaininasg ['C «IlepmakynbpTypa B Ykpaini» (greendragonessl6@ukr.net), ORCID:
https://orcid.org/0000-0002-6712-7976

Kurouosi ciioBa: 6iovap, Temna rpsaka Po3yma, sicocan

Mu GaraTo mKIyeMOCh IIPO Te€, SK BIJHOBUTH I'PYHTH came Iiciisl BiifHH, Xo4a iX moTpioHO

OyJ0 BIIHOBJIIOBAaTH BXKE JyXe JaBHO, 1 06arato MOCHiPKEHb yxke OyJ0 MpoBeneHo. 30Kpema, Mij

kepiBHUITBOM 3aimMenko H.B. y HamionansHomy OotaniyHoMy cany imeni M.M. I'pumka HAH

VYkpainu po3po0aeHO TeXHOJOTIYHUN perjaaMeHT B1THOBJICHHS A€TPaOBaHUX 1 HOPYIIEHUX IPYHTIB,

10 nepeadavae Tpy €Tarm.

* Hanepmomy erami 37iiiCHIO€THCS OLIHIOBaHHS MTOTEHIIIHOT POAOYOCTI IPYHTIB 32 MOKa3HUKAMH
YHCENbHOCTI MEJIAHIHBMICHUX MIKPOMIIIETIB, aKTUBHOCTI JIaKa3u, BMICTY JTa01IbHUX 1 CTAOLIBHUX
¢dbopm rymycy.

* Ha npyromy erami Qopmyerbes iH(pOpMAIifHO-peCypcHa MAaTpHUIl 3aBASKH BHECEHHIO
KPEMHIEBMICHUX CyMIlleH, fKi 3a0e3MedyloTh ONTUMI3alilo arpodi3smyHuX, arpoxXiMivyHHX i
010JIOT1YHUX XapaKTEPUCTUK IPYHTY.

e | Ha ocTaHHBOMY, TPETbOMY, €Talll MPOBOJAUTHCA (iTOpeMesiallisi 3 BUKOPUCTAHHIM POCIIHH,
SKUM BJacTUBHM Oe30ap’epHuil epekT HakonmuueHHs 3a0pyaHioBauiB. Cepell HaIIHHIIIMX
(biTOMENOPaHTIB 3a3HAYAIOTHCA: aMapaHT (IIMPHILS), TOMIHAMOYp, MICKAHTYC, MPEACTaBHUKU
poxis ['puuns, XKusokict, Karpas.

[TinkpecmoeThCes, 110 KPEMHIEBMICHI CyMillll CTUMYJTIOIOTh PO3BUTOK KOPEHEBUX CUCTEM POCIHH,
CHPUSAIOTh 3HMKEHHIO 1HTEHCHBHOCTI TpaHCHIpalli Ta aKTUBI3YyIOTh 3aXHUCHI (EpPMEHTAaTUBHI 1
He(epMEHTATUBHI AHTHOKCHAAHTHI CUCTEMH, SIKI 3yMOBIIIOIOTH CTIMKICTh POCIMH JI0 BOJHOTO
ctpecy. s BIIHOBIEHHS POAIOYOCTI TPYHTIB HA CHHEKOJOTIYHUX 3acajax 3amporOHOBaHO
TEXHOJIOTII0 YTHIIi3allil BiAXOJIB POCIMHHHUIITBA IUISIXOM BHECEHHS KPEMHIEBMICHHX MiHEpAiB,
1HOKYJIbOBaHUX CIIOPAMU MIKPOMILIETIB-AECTPYKTOpIB [1].

Ha 6a3i mux pocnikeHb po3po0JeHO MOKPOKOBE KEPIBHUITBO ISl BITHOBJIEHHS POJIOYOCTI
IPYHTIB 32 CIIPOILLIEHOI0 CXEMOI — KOJHM Ha JUISHII € BeJIMKa KUIBKICTh BUPB IMiCas BUOYXIB
Ooemnpumnacis.

*  Kpok 1. BumipsaTH miiomnty JiIstHKH.

* Kpoxk 2. 3arotoBuTH (3aKyIUTH) JOCTATHIO KUIBKICTh MaTepialiB:

 A) meodir (6axano dpaxiis 0—1 MM, 3 po3paxyHKy 6 kr Ha 100 M%;

* B) 6iouap (3 pospaxynky 4 kr Ha 100 m?);

« B) BUHHA KHCJI0Ta — NOOIYHMI NpoayKT BHHOPoGeTBa (100 r HA 100 M?);

*  Kpox 3. IIpurorysatu 1% po3unn BuHHOI kucinoT (y 10 1 Boau pozunnHutd 100 T BUHHOI
KHUCJIOTH).

*  Kpok 4. 3a 10moMOror po3numitoBada 3B0J0KUATH IIEOJIT IIMM PO3YHHOM 1 T0OpE MepeMilaTH.

*  Kpok 5. 3mimaru 6io49ap i 1eoJIiT.

* Kpoxk 6. Po3piBHsTH OUISHKY.

«  Kpoxk 7. 3acunaTy mIomLy CyMinimio 6iodapy i neomiTy, 3 po3paxyHky 10 kr za 100 m2.

* Kpok 8. 3acisitu cyMmimimo cuaepariB Ha 3eJeHe JOOPHUBO

*  Kpoxk 9. [Iepioguyno miaciroBaTH T€, 0 OyAe pocTH HalKpaIle.

*  Kpoxk 10. IIponoBxyBatu A0 THUX Mip, KOJX HE JHILIE CUACPATH, a U 1HIII POCIUHHU JOCATHYTb
rapHOT'0 PO3BUTKY — SIK IOKA3HUK MPHUIATHOCTI IPYHTY JJIsl BUPOLITYBAaHHS C/T MPOJIYKIIIi.
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* Kpok 11. 3aciBatu 1oisi OCHOBHUMH KYJbTYPaMH.

*  Kpoxk 12. BupomryBati oBOYEBY MPOIYKITIIO JIJISi BIACHOTO CIIOKWUBAHHS Ha TEIIMX TpsiIKax
Posyma (TT'P) a6o B IHTEeHCHMBHOMY JlicOcaay, pO3TAIIOBYIOUH iX Ha JAUISHKAX 13 HaWKpaIIum
3pOCTaHHIM CHAEPATIB.

Jlnst iHTeHcudikaIii mpoleciB BITHOBJICHHS IPYHTY BapTO MPHUTaJaTH PaASHCBKHHA TOCBIT
TpaHLIEWHOTO0 Ta 3pouryBaHoro 3emiepoOcTBa B Cepenniii A3ii mpu CTBOpeHHI 0a3uCiB, Je
3H100MIach IHTPOAYKIIIS JOIIOBUX YEPBIB Ta 1HIIOI IPYHTOOI0TH, OCKIJIbKHA 0€3 IIMX KOMITOHEHTIB
IPYHT 3QJIMIIABCSA MEPTBHM. SIKIIIO MU BHECEMO y IPYHT Ha3BaHi BHILE (AKTOPU POAIOUOCTI, aie
MIKpO- Ta Me30dayHa Oyne BIICYTHS — BIJHOBJIEHHS Oyze MOBLILHUM. A caMi Il OpraHi3Mu He
3MaTHI /10 MIBHJKOTO TOUIMPEHHS: JOIIOBI YEpB’SIKM 3a CE30H HAaBITh 3a CIPHUATIMBHX YMOB
MOIMPIOIOThCS He Oumbin HiK Ha 20 MerpiB. ToMy HOIIBHO IIyKaTH y IiH e MICIEBOCTI
HETOMIKO/DKEH] JUISHKA POAIOYOro IPYHTY, Kpalle He CUIbCHKOTOCHOAApChKOTO BHKOPHCTAHHS, a
HeoOpoOIIOBaHi, 1 BHeCTH Horo Ha aiunsHKy (Kpok 8) mpu 3aciBaHH1 cuieparis.

Bapto Takox 3BepHYTH yBary Ha J0cBii B’eTHamy, A€ MOMIMpPEHO BUKOPHCTAaHHS BHPB, SKi
3aNTUIIMIUCE MICTS aMepPUKaHChbKUX O0MOapyBaHb 1 3aIOBHUIIMCH BOJIOIO, JJI11 puOOpOo3BeAeHHS. Mu
MOKEMO BUKOPHCTATH X U CTBOPEHHS KPaTEpPHUX CaJliB, A€ KOPHCHE MOEJHYETHCS 3 KPACUBUM, 1
K1 MOXYTb CTaTH peKpealiiiHiMI 30HaMHU.

SIKIIO MOIIKO/KEHB 3a3HaIM 3a00JI04€HI 3€MITi CUThCHhKOTOCIIONAPCHKOTO MPU3HAYEHHSI, HOBUH
penbed BapTO BUKOPHUCTATU ISl CTBOPEHHS YMHAMIIHM 32 MPUKJIAJA0M alTeKiB, 3aMIiCTh TOTO, 1100
ocymryBatd JUISTHKY. [loTpiOHO pO3IiIMTH BOMY 1 3€MIII0, BHPHUBIIM HETJMOOKI KaHamW 1
chopMyBaBIIH 13 BUWHATOT 3eMJIi OCTPIBIIi, Oeperu SKUxX yKpinuTu BepOooBuMU Kinkamu. Har gocBif
CBIJTYHTH, IO HACTYITHOTO CE30HY IPYHT Ha OCTPIBIIX CTAE IUIKOM MpHAATHUM st 3aknaakua TIP i
BHCAJIKU TOPOJIHIX pociuH. J[Ba poku 6e3 IOy KYIIi JOXUHH, CMOPOJUHH, arpyCcy, MaJIMHU CEPEJl
pi3HOTpaB’s pOCTYTh, BOHHM 37I0POBI 1 BpOXKaiiHi, KaHAJIM BKPUTI PICKOIO, sKa MOXeE
BUKOPUCTOBYBATHUCH JIJIs1 YOOPEHHSI Ta MyJIbYyBaHHS, & TAKOXK K KOPM JIJIsl BOJIOTJIABHOT MTHIIL.

3pemrToro 3a KilbKa MICALIB YM POKIB 3aBJASKH HNPUCKOPEHUM IPHUPOJHUM IpoOLecaM IPYHT

BiTHOBUTHCS 1 3MOKE€ JAaTHU €KOJOTIYHO Oe3MeuHy MOBHOILIHHY MPOAYKIIiIO, 3/aTHY 3a0e3MeunTu

OpratizM yciMa HeOoOXiAHMUMH eneMeHTaMmu. [licias oTpuMaHHS ypoXkar NOCTae HMUTaHHS HOro

MPaBUIILHOTO 30epiraHHs — aJpke KOPUCHI BIACTUBOCTI MOCTYIIOBO BTPAYalOThCs 3 YaCOM. AJle iCHY€

eHepro30epirarouya TEXHOJIOTIS CYIIIHHS POCIMHHOI IPOAYKIIIi 13 BUTOTOBIEHHAM (DYHKIIOHAIBHUX

Xap4yoBUX MOPOMIKIB [2]. PexuM cymiHHS mifiOpaHuii Tak, 110 KOPUCHI BIACTUBOCTI MPOAYKILIT HE

3HMKYIOTBCS, a MIJBULIYIOTHCS 3@ PaXyHOK MIJABUIIEHHS 01010CTYNHOCTI. JIJi1 IPUTOTYBaHHS 3 LIUX

MOPOIIIKIB CTpaBU MOTPIOHO MPOCTO TOJIaTH BOJU — MO>KHA HaBITh XOJIOJAHOT — 1 CMaK MOBHICTIO

BIJIOBIA€ CMaKy CBIKOIPUTOTOBJIEHOI CTpaBU. 30€piraeTbcsl TaKUM MPOJYKT KiJIbKa POKIB 0e3

BTPATH BJIIACTMBOCTEN IpH 3BUYANHIN TeMnepaTypi Ta 3aiiMae J1y>ke Majo Miclis, a co0iBapTiCTh MpU

MIOTOKOBOMY BHUPOOHHUIITBI HEBUCOKA, 1110 BIJKPUBAE HOB1 MOKJIMBOCTI JIIsl BUPOOHHUKIB €KOJIOTTYHO

0e31e4YHOi Ta MOBHOILIIHHOT MPOYKIIi.

Ane  He XJ100M €TuHUM. .. JIJIs1 BITHOBIEHHS MPUPOAH 11032 arpoyTiAIsiIMU TaKOK HEOOX1THO
BIJTHOBJIIOBAaTH IPYHT, OCKIJIbKM BIH € YIPaBIIAIOUOI0 cUCTeMOro Oiocdepu. 3BHUaiiHO, MpUPOIHA
CYKIIECisl TIOCTYITOBO BiTHOBHTBH yce€ — aje IIe JyXe JOBro. Mu MOKeMO MPHCKOPHUTH CYKIIECiIO,
BUKOPHCTABILHU JJOCBIJ] 03€JIEHEHHS TEPUKOHIB JJoHOACY 1 CTBOPUBIIH «OMOPHI AUISTHKN 13 MICIIEBUX
HIBUAKOPOCTYYHX KYIIIB Ta JIEPEB, PO3MIIIEHI y IIaxoBOMY MOpsAIKy. Bucamxkyroun pocivHu 3a
texHosorieto TIP3 BuKOpucCTaHHSAM yciX (AKTOpiB pOJIOYOCTI, MEpepaxoBaHUX BHIIE,
BUKOPHCTOBYIOYM BUPBH JUISI CTBOPEHHSA «IMKOBHX» TI'P, MM HOCATHEMO IIBHIKOTO CTBOPEHHS
POJIFOUOTO TPYHTY HA IHMX OMOPHUX IUISTHKAX 1 30UIbIIEHHS pOOIOYOCTI JOBKOJA, IO JAO3BOJIUTH
IHTEHCHUBHE BIJIHOBJICHHS POCIMHHOCTI Ha mpuiernux teputopisx. lllinpHa BHcaaka pociuH
BiIoBiAHO A0 TexHonorii TT'P cTBopuTs yMOBU i 3pocTaHHs 010pi3HOMAaHITTS (TIOAIOHO 70 JICiB
MisiBaki). A TmOegHAHHS ONOPHUX JUISHOK MDK CO00I0 Ta 3 TPUPOJHUMH OCEpPEIKaMH
610pi3HOMaHITTA (607I0TaMHU, BOJOMMAaMU, IpyraMu, JlicaM 1 T.J1.) 33 JOTIOMOT'OI0 JIICOCMYT CTBOPHUTD
YMOBHU JJIsi MOTO HIBUIKOTO BITHOBJEHHS O10p03MaiTTs TepuTOpid. BigHOBIEHI ekocucTeMHu Ha
POIOUMX I'PYHTAX OyIyTh 374aTHI HaJlaBaTH MOBHUM CHEKTP €KOJIOTTYHUX IOCIYT 1 CTAHYTh OCHOBOIO
JUTS BITHOBJICHHS 3/TOPOB’ 5T JTFOJICH.
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BucHOBOK: Ha ChOTO/IHI MU MA€EMO yCi TEXHOJIOTI1 JIsl BITHOBIICHHS HAIIUX TPYHTIB, €KOCUCTEM

Ta 3J0pOB’ sl JIFOJEH.
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HJIAXHW BITHOBJEHHA IHOIKO/>KEHUX
CIVIBCBKOI'OCIHOJAPCBKHUX 3EMEJIb XEPCOHIIMHU I/
BIIJIMBOM KIIMATHYHHUX 3MIH B YMOBAX CTAJIOI'O PO3BUTKY

Bapyaina Ipuna FOpiiBna
AcuctenT Kadenpu 3eMIIeyCTpOIO, reoie3ii Ta KafacTpy, XepCOHCHKHI Aep>KaBHUN arpapHo-
eKoHOMiuHHUH yHiBepcuTeT (irinabarulina92@gmail.com), ORCID: https://orcid.org/0009-0006-
3408-0063

KuouoBi ciioBa: nerpagoBaHi 3emili, arpoTiCIBHUAILITBO, BaJ0-KaHaBa, CTAIHN PO3BUTOK

XepcoHCchKa 001aCcTh Maike MOBHICTIO IepelyBaia B OKYIaIlii 3 MoYaTKy MOBHOMACIITa0OHO1
BiiitHM. Ha choromHimHii geHbp MicTo XepcoH Ta yactuHa obnacti (30%) Bxke IEOKYyNOBaHi, MpoTe
3HAXOASTHCS MiJl MOCTIHHUMH HEIIAQIHUMH BOPOXKUMH OOCTpiIaMU B HACHIIOK YOTO BiOYBa€ThCS
3HaYHAa JIerpajaisi ClIbChKOTOCIIOAAPCHKUX 3€MEITb.

Hanecena exkocucreMi IIKoJa BHACHIJJOK BOEHHUX i BKIIOYa€, MPOTE€ HE OOMEKYEThCH,
3a0pyIHEHHS IPYHTY Ta BOIU BaKKUMHU METAJIaMH, YIIIJIbHEHHS Ta MOPYIIEHHS CTPYKTYpPH IPYHTY 1,
SIK HaCJIiJJ0K, 3MEHIIIEHHS HOT0 BOJOYTPUMYIOUOi 31aTHOCTI, HOCUJICHHS €pO31HHUX MPOLIECIB.

HInsaxu momonaHHs IHUX HACHiAKIB MarOTh OyTH KOMIUIEKCHUMH 1 IPYHTYBaTHCS TaKOX Ha
KIIIMaTHYHUX OCOOIMBOCTSX MicleBOCTi. Po3ramnryBanHss XepCcOHCHKOI 00nacTi 0OyMOBIIOE yBary
came JI0 METO[iB, sIKi OyayTh €(DEeKTHBHI B MOCYNUIMBOMY KJIiMaTi, JIe 3eMJIi IMiIAI0ThCS CHIIbHIN
BITPOBI Ta BOAHIN epo3ii.

3Ha4yHa Jerpagamis CiIbCbKOTOCTIONAPCHKHUX 3eMeNb BHACIIOK BIHCHKOBUX Jili OKPIM BEIHKOT
IIKOJIM €KOCHCTEMI TaKOX IOCHIIIOE MPOOJIEMAaTUKY IIPOIOBOIBYOTO 3a0€3EUEHHS HACETICHHS.

[MuTanHs 301UIBIICHHS YUCEILHOCTI HACEIICHHS Ta CTPIMKOI ypOaHizailii Bxke JaBHO 00YMOBIIIH
iHTepec JTOCHITHUKIB JI0 MUTAHHS MPOJOBOJIBUOTO 3abe3meueHHsT MICT. YKpaiHa, 1 MicTo XepcoH
30KpeMa, Ha MoYaTKy MOBHOMACIITAOHOTO BTOPIHEHHS 3ITKHYJIHUCS 13 POJOBOIBIOI0 KPU3010, aJIXKe
OlTbIIIa YaCTHHA JIOTICTUYHUX IUIAXIB OyJia mepekpuTa yepes MocTiiHi 00CTpiiu.

[I106 3MEHIINUTH JIOTICTUYHY 3aJI€KHICTh MPOJOBOIBYOrO 3a0€3MEeUeHHs], MiCTa MMOBUHHI NIOYaTy
MaKCHUMaJIbHO CaMOCTIHHO 3a0e3redyBatu cede MpoayKTaMu XapayBaHHs. ToMy mocTae MuTaHHs OLIbII
PpaIioHaIbHOTO BUKOPUCTAHHS 3eMeNTh CLITLCHKOTOCTIONAPCHKOTO MPU3HAYEHHS HA OKOJIHIISX MICTa.

Jlns BUpIIIEHHS 3a3Ha4eHUX NpoOIeM MPOMOHYEThCS KOMIUIEKCHHUHM MiAXiJ] BiTHOBJIEHHS
CUIbCHKOTOCIIOJJAPCHKUX 3€MEb Ha OKOJHUIAX MICT, IO MOCTPaXKAaJd BHACIIAOK BOEHHUX i
3aCHOBAaHUI HAa METO/IaX arpoJliCIBHUITBA 13 BUKOPUCTAHHAM Bajo-KaHaB. Takuil miJIxiJl COpusTHME
arpoeKoJIOTYHOMY MEpexo/ly Ta PO3BUTKY MaJIHX, CEPEAHIX Ta CIMEMHMX (epM, sIKI B CBOIO UEpry
OyayTh MaKCUMaJIbHO HAOMMKEH1 10 CTIOKUBAYiB.

Cucrema arpojiCiBHUITBA J03BOJIMTH O/ipa3y pO3MOYaTH BITHOBJIEHHS IPYHTY MICJS BIUIUBY
OoiioBUX il HuIsIXOM (piTopemeniarii 3aBIsKA BUPOLIYBAaHHIO OJHOPIYHUX €HEPreTHUUHI KYIBTYp Y
MDKPSAIAX KYTBTYPHHUX TUTOJOBHX HACallKEHb, SKi BCTYIUISATH y a3y aKTUBHOTO IUIOAOHOIICHHS
npubau3HOo Ha 5—6 pik. CUCTEMHUN MOHITOPUHT €KOJIOT0-arpoXiMiYHOTO CTaHy IPYHTY IMOKaXe, KOJIH
HACNIJIKM XIMIYHOTO 3a0pyIHEHHS MIHIMI3YIOThCS, 1 (epMep 3MOXKE BHPOILYBaTH OIHOPIUHI
CUIBCHKOTOCIOAAPCHKI KYJIBTYPH, CIIPUSIOUH 301IbIIEHHIO 010pI3HOMAHITTSL.

VY Toli e 4Jac, CUCTeMa arpoJIiCIBHUIITBA y TOEIHAHHI 13 CHCTEMOIO Bajo-KaHAB B YMOBax
MOCYIUIMBOTO KJIIMary XepCOHCBHKOi OOJIaCTi JIO3BOJMTH CTBOPUTU CTIMKY EKOCHUCTEMY, SKa
notpedyBaTuMe MiHIMaJIbHO JIIOICHKOTO BTPYYaHHS, BIIHOBUTHU CTPYKTYPY I'PYHTY, OCKIJIbKU ONasj 3
7epeB 3abe3neuye MOCTiiiHe MiPKUBICHHS IPYHTY, a cami JIepeBa 3aXMINal0Th HUXKYl POCIUHU Bij
JITHBOI CIIEKH Ta 3a0€3MeUyI0Th YTPUMaHHS BOJIOTH. Tako 301UIbIIYETHCS 610J0TIYHE PI3HOMAHITTS
Ha JUISHIN. 3’ IBUTHCSI BEJIMKA KUTBKICTh NITaXiB Ta APIOHUX TBAPUH, IO HEMOXKIIUBO B YUCTOMY ITOJTI.

Takuii miaxig JAO3BOJUTH TIEPEHTH 1O PEreHepaTHBHOTO Ta BYIIICIIEBOTO 3eMJIEPOOCTBA,
BITHOBUTH IPYHTOBHMH IOKPUB, 30UIBIIUTH OlOPI3HOMAHITTS Ha CLIBCHKOTOCHOIAPCHKUX 3EMIISIX,
MTOCHUJIUTH TIPOJOBOJIBYY OE€3MEeKy MICT, IO BIAMOBIZAE IUISIM CTAJOr0 PO3BHTKY Ta OCHOBHHM
arponpoAOBOJIBIUM CTparerisiM €Bporneiicbkoro Cor3y.
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Kurouogi csioBa: Tpancdopmariis 3a0pyiHeHb, perysilis MikooioMy, eHIoQiT Vitasergia
svidasoma Oliferchuk PRINA 807518, BignoBnenuss CMN

3a0pyaHeHHs 3eMelb BHACIIOK arpecii pocii mpoTu YKpaiHu MOKHA MOAUTATH HAa TP TUIIH.
[Tpu mexaHiuHOMY 3a0pyJHEHHI 3MIHIOETBCS CTPYKTypa IPYHTOBOro mHokpuBy. IIpm ¢izmuHOMy
3a0pyaHEeHH] BiAOyBaeThcsl 3MiHA HOro (hi3MYHUX BIIACTUBOCTEW. BilichbkoBa TexXHIKa CIIPUYMHSE
BiOparlii, a BUOyXH 4M TOXKEXKi, KPIM MPSAMUX PyHHYBaHb, HOPYIIYIOTh TEMIIEPATYPHUHN PEXHUM, 10
HeOe3MevHo JIsl [PYHTOBOro 6i0pi3HOMaHITTS. OCTaHHii pi3HOBHA 3a0pyAHEHHS — 1€ XiMiuHe. TyT
HAeThCs PO BUTOKHU TMAIKBA, IPOJAYKTH TOPIHHS, IO OCiIal0Th HA IPYHT 3 MOBITPSI, 1 PO TOKCHHH,
1110 MOTPAIUIAIOTh TYAU Yepe3 BUOYXOBI peUyOBUHU Yy cHapsiiax. Lle mpobiema 11 310poB’°s He JuIie
3eMIIl, a ¥ TI0eH.

MikpomineTd TIpyHTY, €HAO(QITH MIKOPU30yTBOPIOBAYl BIAIrparOTh KIOYOBY pOJb Y
TpaHcopMarlii pi3HOTro pojly 3a0pyAHEHb, TOMY BaXKJIMBO BIJHOBIIIOBATH MIKOO10M I'PYHTIB IIISXOM
BIUIMBY Ha CTPYKTYPH KOMIUIEKCIB MOMYJIALIN MIKPOMILIETIB 1, TAKMM YMHOM, BIUIMBATH HA IPOILECH
camMoperyJiilii Ta 610J0T1YHOT aKTUBHOCTI Y TPYHTaX.

Hamu po3pobineHi Ta yCIHIINIHO BIPOBAKEHI HAYKOBO-TIPAKTHYHI TEXHOJIOTIT perynsuii
MIKOO1OMY IPYHTIB B @aHTPOIIOI'€HHO TPaHC(HOPMOBAHUX €KOCUCTEMAX, 1110 CIIPUSIOTH PEKYIbTUBAL]
JIeTPaJOBaHUX IPYHTIB, 3a0€3MEUEHHIO CTIIIKOCTI POCIMH 10 IPUPOAHUX Ta TEXHOT€HHHUX CTPECIB 1
M1JIBUIIIEHHIO TXHBbOI TPOYKTUBHOCTI. Hamu po3B’s13aHO akTyaibHYy TPOOJIeMy peryssiili MikoOioMy
I'PYHTIB B aHTPOIIOTEHHO TPaHC(HOPMOBAHUX EKOCUCTEMAX Ta JOBEJCHO pojib eHA0(ITIB V-cTpaTeris
SIK areHTIB BIUIMBY Ha METareHoM pusoc(epu pociauH Ha npukiaai ennodity Tuber melanosporum
Vittad Vitasergia svidasoma Oliferchuk PRINA 807518, po3poGieHO KOHIENTyajabHY MOJEINb
BIJIHOBJICHHS JieBacTOBaHUX I'pyHTIB. Ha ocHoBi Vitasergia svidasoma Oliferchuk PRINA 807518 —
HOBOTO JUIsl HAYKH BUY €H0(]iTiB, po3pobieHo npenapaT «MikoBiTam», IKHH MU BUKOPUCTOBYBAJIN
JUIS  BITHOBJIGHHS POAIOYOCTI TIPYHTIB Ha 0a3l HaBYaIbHO-IEMOHCTPALIMHOIO IEHTPY
nepmakynsTypu «Pomapis» y c¢. Topdsane boponsucekoro paiiony KuiBcekoi obmacti. Tawm, y
koioBux TPI' (termmx rpsinkax Pozyma), siki Oynu copmoBaHi HaBKOJIO BUPB, MU BUCAKyBaIH
pociuuu. [IprxuBanucs nuie pocanHH, 00poOieHi npenapatoM «MiKoBiTam», KIITHHUA eHI0]iTy
pu 1boMy Oy iMMoOiTi30BaH1 Ha Oiodapi. [Ipenapat Mae HacTyIHI XapaKTEPUCTHKU:

* HE HaKONMYYETHCS B IPYHTI;

* HE TOKCHUYHUH JUIS JFOIWHU, TBAPHUH 1 KOMax;

* MOKpaIllye BOJIOPETYI0I0Uy QYHKIIIFO POCIUH, EKOHOMHTH TOTPeOr BOU pocIrHO0 10 50%,
3MATHAN €PEKTHBHO MPOTUIISITH TPOIIECaM OMyCTEITFOBAHHS;

* CHpUsi€ HAKOMMYEHHIO POCIMHOIO MOKUBHUX PEUOBHHU;

* 30UIBIIYE PICT 1 MOKPAILYE SAKICTh POCIIUH;

* 3abe3neuye ¢iTocTabinizaiiro Ta ¢piToTpaHchopMalliio TOKCUKAHTIB IPYHTY;

* MIABUIIYE CTPECOCTIUKICTD 1 3arajJbHUN IMYHITET POCIIUH;

16


https://orcid.org/0000-0002-5549-5296
https://orcid.org/0000-0002-0603-7811

* 3amo0irae MOTPAIUIAHHIO 1H(EKIiH y KOPIHHA Ta JTUCTKH;
* MPHUCKOPIOE MPHKUBIIOBAHICTh POCIIHH;
* Crpusi€ IHTPOAYKIT pOCITUH, 30UIbIITYE BPOKAHHICTD i HAKOITMYEHHS 3€JIEHOT MAacH POCIIHH.

EdextuBHicTh 3acTOCyBaHHS MpenapaTy «MikoBiTam» BU3HAYaIacs 3a HU3KOIO TOKa3HUKIB,
OCHOBHHMMHU 3 SIKHX € TIOKa3HHK CEPEeIHBbOI MPHKUBIIOBAHOCTI JOCHTITHUX MOPiA HA aHTPONOTEHHO
TpaHCOPMOBAHHUX IPYHTaX, SIKUH CTAaHOBUB y cepenHboMy 88,2+4.5% Tta 3017bIICHHS BHCOTH
pocnuH, WO 3pocia B cepenHbomMy Ha 55,7%. Jlns arporieHo3iB e(peKTHUBHICTh BH3HAYalach 3a
MMOKa3HUKOM IPHUPOCTY BPOXkKAIO HA PI3HUX CUIBCHKOTOCHMOJAPCHKUX KYJIbTypaX y CepeaHbOMY BiJ
11,1% no 14,1% Ta moka3HUKOM SKOCTI BpOXKaro, a came 301IBIICHHSIM OJIIHHOCTI y HACIHHI COi Ha
1,7% Tta BmicTy O1ka — Ha 2,9%.

Mu maemo GaraTopidHH JOCBIJl PEKYJIbTHBAIlIl EBACTOBAHUX 3eMeIb MIC/IsI BUIO0OYBaHHS
KOPUCHHUX KOMAJIMH (CIpKH, OypIITHHY), TICIs BUPYOyBaHHS JIICIB 1 MPH BiJHOBJICHHI arpolleHO31B.
B nme mpoekTax 3acTOCOBYBAIMCH OIOTEXHOJIOTII BiTHOBICHHS 3arajbHOI MIKOPHU3HOI MEpexi B
exkocucTeMi. Pe3ynpTaTi Hammx JA0CTiHKeHB 3alIaTeHTOBAH1 Ta 3aXUIleH] 3akoHOM Y Kpainu: Criocio
MOKPAIICHHS MPIKUBIIIOBAHOCTI POCIMH TPW 3aJliCHEHHI JeBactoBaHux 3emenb (Ilatent 92182
VYkpaina), Crnoci6 Oionoriunoi pekynbTuBamii neBactoBanux 3emenb (Ilatent 88686 VYkpaina),
KommiekcHuii 610710T19HO aKTUBHUH MpeTapar uisi Peryiisiii pO3BUTKY Ta POCTY POCIMH Ha OCHOBI
CHOPOBOI cycrensii rpudiB-mikopuzoyTBoproBauiB «MikoBitam» (Ilarent 111174 Ykpaina), Cnoci6
BUPOIIYBaHHS TOPIXOIUTIHUX KYJIBTYp 13 CHCTEMOIO Mikopu3alii caguBHoro Matepiamy ([larent
127699 Vkpaina), Cnoci® BiIHOBJIEHHS 1 MIABUIIEHHS POAIOYOCTI IPYHTY 3a MPUHIUIIOM
Oioperysmii y Mikpo6o- ta mikonenozax (Ilarent 124179 Vkpaina), Crioci6 ¢ditopuzopemeniarii
neBactoBaHux IpyHTIB ([latent 111249 Vkpaina), CnociO cuiabBaTH3allli KOPIHHUX J1€PEBOCTaHIB
(ITatentr 111392 Vkpaina) ta Crmoci6 puzopemeniamii neBacroBanux 3emenb (Ilatrent 111393
VYkpaina).

Mu BHKOPHCTa€EMO Haml OaraTOpiYHWI JOCBIA JJIsi BiTHOBJICHHS TPYHTIB YKpaiHU Ta
MOPYLIEHUX BOPOroM (piTOIIEHO3IB.
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KrouoBi cjioBa: opraniuni 3a0pyIHUKH, €KOJIOTr0-(PYHKIIOHATIBHI TPYIH MIKPOOPTaHi3MiB,
(hITOTOKCUYHICTH

Ha >xanp, noBHOMacuTabHe pocCiiicbKe BTOPTHEHHs 3aBJajlo BEJIWYE3HOI IIKOAM MPHUPOJIL
VYkpainu. MiTbHOHU TE€KTapiB POIIOYMX CLIBCHKOTOCIIOAAPCHKUX 3€MeNb MOCTPAKIAAIN BHACIIIOK
BOEHHHUX [ili. BupBu BiJ BUOYXiB, OKOMH, TOKCHYHI PEYOBHHH 1 pyX Ba)KKOi TEXHIKH — OCbh JIaJICKO
HE TIOBHHUH WepeNiK 3arpo3, MmO iX pPOCIHCBKI arpecopd NPUHECIH OJHOMY 3 HANIIHHIIINX
yKpaiHCbKUX pecypciB — 3eMili. 30UTKH YKpaiHChKHX €KOCHCTEMaM Bij BiHU (Uepe3 pyiHyBaHHS
HadTOBOI IHOPACTPYKTYPH, PAKETHI OOCTPILIH Ta IMOXKEKI HA MPOMHUCIIOBHX 00’ €KTAaX, MOIIKOHKCHHS
IPYHTIB, JIICOBI MOXeXi) Bxke nepeBummin 1,743 TpaH rpH (3a maHumu [lepkaBHOI eKOIOTIYHOL
iHCHeKIii YKpainu).

Yum nebesmeunuit BuOyx Ooempumacy? lle ne numie xiMmiuyHe 3a0pyaHeHHs (BHOYXOBI
PEUOBHHH, BaXKKi METAJIN, OPraHivuHi TOKCHYHI CIIOIYKH TOIIO), a if BUOYXOBa XBHJIS, SIKA TPU3BOUTH
710 epo3ii IPYHTIB, a Jai — i A0 rI00anbHUX 3MiH KIIIMaTy i OMyCTEJIEeHHS, a TAKOX TeIUIOBUH yiap.
Bubyx koxxHoro 6oenpumnacy — e ximiyaa peakuis. 100% XiMi4HOT YaCTUHU CHApSTy TOTPAIUISIE Y
JOBKUUISL: 1IOCh Y TOBITpPs, IIOCh — OApa3y J0 IPYHTY, a IIOCh BUMHUBAETHCA BOJIOIO 1 He 10
Ha3eMHUX Ta MiJ3eMHUX BOA. Tak y 3emMiIl 3 SBISIOTHCS aTIOMIHIN, MiJlb, KOOATBT Ta 1HII BaXKKi
MmeTanu. He roBopsium ysxe po 3HayHy KUIbKICTh 3aJIMILKIB 3a1i3a. BHacIi10Kk OKUCHEHHS BUOYX1BKU
y TIOBITPS 1 TPYHT, @ TaKOX 1 BOAY MOTPAIUISIOTh, 30KpeMa, CIOJYKU CIpku U a30oTy. OCHOBHUMU
BUOYXOHEOe3eYHUMH MOJII0TaHTaMu (pedoBUHAMU-3a0pyiHIOBaYaMu) € 2,4,6 — TPUHITPOTOIYEH,
rekcariapo-1,3,5-tpunitpo-1,3,5-tpuasun ta okrariapo-1,3,5,7-rerpanirpo-1,3,5,7-reTpazonus, sxi
CTBOPIOIOTh TOKCHYHI CIIOJIYKH 3 OPTaHIYHOK PEYOBUHOIO IPYHTY (1I€ CYKYIHICTb KMBOI OiomacH,
OpPraHiuYHUX PEITOK POCIWH, TBAPUH, MIKPOOPTaHi3MiB, MPOIYKTIB IXHBOTO METa0O0I3My, a TAKOXK
crnenn(piYHUX HOBOYTBOPEHUX OPraHIuHUX PEYOBUH — I'yMYCY), Bijl IKOT HailOl1b11Ie 3a1eKUTh HOro
POJIOYICTb.

[I{oOu Bu3HAUUTH O10JIOTIYHMM TMOTEHLIAN IPYHTY, SIKUM BiJOoOpa)kae HEraTUBHHM BIUIUB
MOJIFOTAHTIB, HEOOXIJHO JOCHIIIUTH KUIBKICHMHA Ta SIKICHUM CKJIaJ IPYHTOBOI MIKpoOioTH, ii
0ioJIOTiYHY AaKTHUBHICTH 1 CIPAMOBAHICTH MiKpoGionoriuaux mpouecis. [pyHTOBHE npodias
(bopMyeTbcs COTHSMHU POKIB. Y Hac HeEMae CTUIbKM 4acy, aje MPOCTO 3arOpHYTH BHUPBHU 1 JAaii
KOPUCTYBATHUCS 3eMJIEIO, SIK 1 paHillle, He MOKHA — II€ 3aBJacTh 1€ OUIBIIOT KO, IPU3BEIE J10
MEPEHECEHHsI TOKCUYHUX PEYOBHH JIAHIFOTAMH JKHBJICHHS TOMIO. YCi TOBOPATH MPO 3arpo3y st
BiJTHOBJICHHS IPUPOHOT POIIOYOCTI IPYHTIB Micysl BIICBKOBHUX i, ajile Hapa3i BU3HAYAIOTHCS JIUIIE
arpoxiMiyHi MOKa3HUKH, a MIKPOOHY CKJIaJIOBY HIXTO HE BH3Hauae. Tomy MHU, HayKOBII IHCTUTYTY
Mikpob6iosorii i Bipycosorii im. J[.K. 3a6onotHoro HAH Ykpainu, 3BepHynu Ha 11e yBary.

Mu BiniOpanu 3pa3ku IPyHTY 3 Micllb BeZieHHsI O0HoBuX A1l y UepHiriBcbkiil, XapKiBChKiH,
Cymcbkiii obnactsx. Lle, 30kpema, IpyHT 13 BUPB Bij pakeT 1 60M0, 3-1MiJ1 MiH 1 CHaJIeHUX TaHKIB, 31
3rapuiil 1 MiCIlb, 3BIAKM CTPUISJIM TaHKU Ta MPALIOBAIM PaKeTHI YCTAaHOBKU. MU MepeBipuiid IPyHT
Ha 010JI0T1YHY aKTUBHICTb 1 BA3HAUWIIH, 1110 3MIHIOETHCS Y CTPYKTYP1 HalJIaOUTBHIIIOT JAHKH TPYHTY.
Mu 3 KojleraMu MpoaHaIi3yBalM I'PYHT 3a €KOJIOTO-(YHKI[IOHAJbHUMHU TPyNaMy MiKpPOOpPTraHi3MiB
(nenorpodHUMH, aMOHI(pIKyBaTbHUMH, aMUIOJITHYHUMH, 1i1a30TpopHUMHU (a30T(IKCYBATbLHUMH),
dbocharMoO1TI3yBaTbHUMHU, ONITOTPOPHUMHU, IENIOIO030JITUYHUMHU, MIKPOMIIIETaMH), SKI €
arpOHOMIYHO KOPUCHMMHU 1 BU3HAYAIOTH 3710POB’ s IPYHTY Ta HOr0 aKTHUBHICTb.
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Hami mocnimxkeHHs mokasainy, 0 y IIUX 3pa3kax IPYHTY 3aMiCTh MIJIbSIP/IiB MIKPOOPTaHi3MiB
— JMIIe MUIBHOHM: Ha J0Aady M0 TECTHUIUIIB 1 OTPYTOXIMIKATiB, TOKCHYHI PEYOBHHH, SIKI
MOTPANUIIH 10 TPYHTY, 30KpeMa, BHACTIAOK BHOYXY, 3SMEHIIMIN iXHIO YHCEIbHICTh HA MOPSAKH. 3a
HalllUMU pe3yiIbTaTaMU HAWYYTIUBIIIMMH JI0 [IUX HEOE3MEYHUX PEUOBUH € GochaTMoOLTI3yBaIbHI,
a30TQIKCYBAIbHI MIKPOOPTraHi3MH, a TaKOX CTPENTOMIIETH, BiJl SKUX 3aJICKUTh YTBOPCHHS
POAIOYOro Iapy IpyHTY. MU TaKoX BU3HAYHMIIA YHUCEIBbHICTh MIKPOMIIIETIB 1 HETIOI030JIITHYHNUX
MIKpOOPraHi3MiB Ta 3’SICyBaJIH, IO MICJIst BUOYXY YHCENBHICTh MEPIIUX 3POCTAE.

[[{o6u 36arnyTH, sSKi MPOIECH BiOYBAIOThCS Y IPYHTI, HEIOCTATHHO BUSHAYUTH YHCEIBHICTh
MIKpPOOPraHi3MiB y HbOMY — MOTPiOHO TaKOK BCTAHOBUTH CIIBBITHOIICHHS MK HUMH i 00YHCINTH
1HJeKC TeAoTpodHOCTI, iHAEKC MiHepami3amii-imoOitizarii Ta iHAeKe ojirorpodHocTi Tomo. He
JOCUTH 3pO3YMUTHMHE OYJIH JesKi TOKa3HUKH, aJie 3 TOro, M0 1HIeKC NeA0TPOMHOCTI HAA3BUIAHHO
BHCOKHH (TIEPEBUIIY€E OJUHUIIIO ), BUTUIMBAE, 0 Y IPYHTI Oararo rneaoTpoGHUX MiIKpOOPTaHi3MiB, SKi
3aCBOIOIOTh TYMIHOBI 1 (DYJIBBOKHUCIOTH, Y€pe3 M0 IPYHT pyHHyeTbca. ToMy Haa UM HEOOXiIHO
IIPALIOBATH.

Jiist Toro mo0 mobauuTw, K 3a0pyJHIOI0Y] PEYOBHHU MAIOTh 3[IaTHICTh MITPYBaTH i3 IPYHTY
710 POCTIMH, MU MPOBOJMIN BUBUEHHS (DITOKCUYHOCTI HA MEBHUX KYIbTypax 0 Ta Micis oOpoOku
IPYHTY HamMMH OiompernaparaMy, O[O0 MICTSITh KOHCOPIIYM MiKpOOPTaHi3MiB-IeCTPYKTOPIB
TOKCUYHHMX PEYOBHH Ta HapTOBHX 3a0pyAHEHb. 30Kpema, MiJl 4ac BU3HAUEHHS (PITOTOKCHYHOCTI
IPYHTIB 3a JOITIOMOTOIO TECTiB Ha MPOPOCTKAX MIIEHHIII JesIKi 3pa3KH HE TMPOJIEMOHCTPYBAIU 3MiH, a
B JIEKHX JIOBKMHA 1 Maca MPOPOCTKIB 3MEHUIMJIACS MOPIBHSAHO 3 KOHTPOJIBHUMH 3pa3kaMu (TOOTO
IPYHTaMH, He 00pOOIEeHUMH MIKpOOHHUM Mpernaparom). Lle Moxe CBiIIUTH PO Te, 1110 BUKOPHCTAHUHA
npenapar NPUCKOPUB PO3KIAJaHHS TOKCHUYHMX PEUOBHH, ajleé BUSABWIOCS, IO PEUYOBUHM, SKI
MOTPANWIA Yy TPYHT, OyJIM MEHII TOKCHYHHMHM, HIK MPOAYKTH IXHBOTO PO3KIIAJaHHS, SKE MOXKE
TpUBAaTU MEBHUN yac. MM TakoX MOOAUMiM, IO y BUPBAX 3-MiJl MiH, HABMAKH, 3aCTOCYBaHHS
npemapary 30UTbIINIIO 1 JOBXKUHY, 1 Macy mpopocTkiB y 1,4—1,6 paza. OCKUTbKH BMiCT TOKCHYHUX
PEUOBHH Y IPYHTI 3aJI€KUTh BiJl BUly BUOYXY I XapakTepy BUPBH, 110 Yepe3 HbOTO YyTBOpUIIACS, TO
Pi3H1 BUNIQAKK 3a0pyJHEHHS IPYHTY HOTPEOYIOTh PI3HUX MiAXO0/1IB 0 HOro 010JI0r1YHOT0 OYMILEHHS.
AJie IpoCTO 3aropHYTH BUPBY 1 BUPOILYBaHM Ha Hill CUIBCHKOTOCIIONAPCHKY MPOAYKIIIIO HE MOXHA,
00 BCi TI TOKCUYH1 PEUOBUHH, 1110 JIUIINUIIKCS B TPYHTI EPEHAYTh B pOCIIMHY Yepe3 BOMPHY 3/1aTHICTh
il KOpiHH#, a NOTIM OyayTh Ha KONMYYBaTHUCh 1y caMii mpoaykiii. HaBiTe opraHiuHi noss, e He
Benrcs OOMOBI i1, aJie H JTITaIN PaKeTH, CTalTi HETIPUJATHUMU JIJIs1 BUPOIIYBaHHS SIKICHOT MPOIYKIIi.
Tomy mo pakeTHe TOIUIMBO € HAA3BHMYAHO TOKCHMYHUM, a HOro 3aJMIIKM MOXYThb OCIAaTH,
HaIpHKIIaJ, Ha MIICHUL0, 1 B MPOIYKIT B)K€ BU3HAYAIOThCSI TOKCUYHI PEUOBUHU. | 3epHO MieHuIi
BXKE€ HE MOXKHa BHMKOPHCTOBYBAaTH JUIsl XapuyyBaHHS. A sKI0 OyJe BHUPOLICHWH COHSAIIHUK Ha
MOIKO/DKEHUX BIMCHKOBUMM JAiISIMH IPyHTaX, TO MOXKET€ MOMIPKYBaTH, Ky oo Bu Oyzaere
CIOKMBATH.

TepuTtopii, ki 3a3HaIM 3HAYHOTO 3a0pyIHEHHS, OJJHO3HAYHO HEOOXiTHO BIAHOBIIIOBATH 1
1HBECTYBaTH, a HE BUTPAUaTH Ha 11 KOIUTH. [3 HaIMX MOMepeHiX JOCTiHKeHb MOYKHA CKa3aTH, 10
MIPUCKOpPEHE BIJHOBJIEHHS MOKJIHMBE, aje po3poOKa BIAMOBIIHUX O10TeXHOJOTIH moTpeldye vacy i
IHBECTUIIIN TPOBEACHHS NOCTIIKEeHb. AJie CKIaJA0BI HEOOXITHUX MIKpOOHHUX OIOTEXHOIOTIH yke
po3po0eHi 1 HanmparboBYIOThCS B [HCTHTYTI MikpoOiosorii 1 Bipycoorii iM. J[.K. 3a6onornoro HAH
Ykpaiuu

J171s BIZTHOBIIEHHS POIIOYOCTI MOCTPAXKAATUX IPYHTIB 1 BBEACHHS 1X B €KCILTyaTallilo NOTPiOHi
KOMILJIEKCHI1 pIIIeHHS, 1110, KPIM PO3MIHYBaHHS, Tepe10ayatoTh TaKOXK:

1) aiarHoCTUKY 0610J10TTYHOT aKTUBHOCTI 3pa3KiB IPYHTY 3 MiCIlb OOMOBUX 1l Ta BU3HAYEHHS
(GITOTOKCMYHOCTI Yy  J1a0OpaTOpHUX  yMOBaX, BH3HAYCHHS  MOJMIIMBHUX  TOKCHYHUX 1
BUOYXOHEOE3eYHNX PEUOBUH;

2) po3po0JIeHHS CXeMHU 3aCTOCYBAHHS KOMIUIEKCHUX MIKPOOHHMX 010T€XHOJIOTIN 3aJ€KHO Bl
CTaHy IPYHTY, BUBHaYEHUX TOKCUYHUX PEYOBHUH 1 JOCTYITHOCTI 0OpOOKH Y MOJHOBUX YMOBAX;

3) BU3HaYeHHS M 3aCTOCYBaHHS CKJIAaJHHUKIB MIKpOOHUX OIOTEXHOJOTiH, IO CHPUSIOTH
BIIHOBJICHHIO POAIOYOCTI IPYHTY, PETYJAIIl YUCETHHOCTI MATOTEHIB 1 IMiJABUIIYIOTh aKTHUBHICTH
¢iTopemeiaHTiB;
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4) aHani3 OTpUMaHUX JAHHX JJI KOPETYBaHHS HACTYIHUX PIllICHb.

[IpaBunbHE BUKOPHCTaHHS MIKPOOHUX O10TEXHOJIOTII HE JIMIIE JAacTh 3MOTY NMPUCKOPUTH
BiJTHOBJICHHS I'PYHTIB, MTOIIKO/XKEHUX YHACHIIOK BOEHHHX Miif, a i CIPUATHME IXHbOMY IIBH/IIIOMY
MOBEPHEHHIO JI0 3EMJICKOPHCTYBAHHS SIK pEeCypcy JUIsl OTPpUMAaHHsS OpraHiyHOi MPOXYKIi —
SKICHIIINX BPOKaiB, KOPUCHUX JJIS JIFOAMHU M TOBKIILJIS.

BuBomUTH TOKCHYHI PEUYOBHHHM 3 KOJIOOOIry MOXHA TUIBKM 3a PaxyHOK MeETa0OJIYHOi
JisUTBHOCTI MIKPOOPTaHi3MiB, sIKi MIHEPaTi3yl0Th, aKyMYJIIOIOTh, TOJIIMEPU3YIOTH 11l pe4oBUHU. ToMy
HalllUMW  3aBJIaHHSAMH €. TIO-TIepIie, AaKTUBi3alis a0OpUreHHUX (MICIEBHMX) IOMYJISALII
a30T(ikcyBabHUX, (PochaTMOOUTIZyBAUIBHUX Ta IHIIUX MIKPOOPTaHi3MIB Yy TIPYHTI HUIIXOM
onTHMIi3aIii YMOB IXHBOTO ICHYBaHHS; IO-JApYyre, 3aCTOCYBaHHS MIKpPOOHHUX IIpernapariB s
CTBOPEHHSI BUCOKOTO BMICTYy KOPUCHUX MIKpOOpraHi3MiB y MoTpiOHOMY Micui i y moTpiOHMIA Yac,
10 JIa€ iM 3MOTYy PO3IIOYaTH BiJHOBHI MPOLIECH Ta 3alHATH €KOJIOTIYHI Himm (Il Himi iM HaJarTh
POCIIMHH, AKi, 10 TOTO K, 3aXUIIAI0Th MIKPOOPTaHi3MH BiJl HECIPUATIMBUX YHHHUKIB JOBKIJUIA); 11O~
TpeTe, 3acCTOCyBaHHs (iTopeMenianTiB (0000BUX, 37aKOBUX Ta IHIIUX POCIHMH) IS BHIIYYCHHS
TOKCUYHHX PEUOBHH.

51 He 3HaI0 3ampOBAIKEHUX MEXaHI3MIB BiIHOBJICHHS I'PYHTIB Ha JIep>KaBHOMY DiBHI, alie B
Mepiry 4Yepry HEoOXiJHO pPO3pOoOHUTH Ta CTaHAAPTH3yBAaTH METOAM JIarHOCTUKH TOKCHYHOCTI
3a0pyJHEHHs TPYHTIB, BHM3HAUEHHSAIX TIOTOYHOTO CTaHy, BHM3HA4YC€HHS 30UTKIB, PpPO3POOUTH
yHiIQIKOBaHMH TPOTOK BigOOpY mpoO A aHamilzy, po3poOHTH MIKpOOHI OioTexXHOJOril YU
a/IanTyBaTH iICHYIOU1 1711 MOTped BiJHOBIEHHS MOMIKOKEHUX IPYHTIB. Lle macTsb 3Mory 3po3ymitu,
3a KU Mepioj] Ta 3 KO0 MIBHIKICTh MOXE OyTH 3/iliCHEHE BiJIHOBJICHHS IPYHTIB 1 TOBEPHEHHS iX
TPYHTH J0 O€3MeYHOro BHKOpPUCTaHHSI. AJpke Hapasi Bigomo, mo Oinbmie 30% 3emenb
CLTBCHKOTOCTIOIAPCHKOTO TIPU3HAYCHHS € HEMPUAATHUMH IS BUKOPUCTAHHSI.
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NOMNEPEJHI PE3YJbTATHU JOCJALIKEHB 3A1JISI BULTHOBJIEHHS
3PYUHOBAHHUX BIMHOIO T'PYHTIB

"Basentuna Mopuan & *, 2Bosiogumup Poszym
'Kanaunat 6ionoriuaux Hayk, TUpeKTop IHCTUTYTY GiOMeIMYHUX TEXHONIOTiH YHiBepCUTeTY
VYkpaina, uinen npasiiaas ['C «[lepmakynbrypa B Yipaini» (greendragoness16@ukr.net), ORCID:
https://orcid.org/0000-0002-6712-7976
2 MaricTp KOHCTPYKTUBHOI €KOJIOTIT Ta mepMakynbTypH, unen npasiinas ['C «[lepmakyabTypa B
VYkpaini»

Kurouosi cioBa: temna rpsaka Posyma, nepMakyibTypa, rapeHoTepanis

Moguas B. O., qupexTop [HcTUTYTY GioMeaMUHMX TEXHOJOTIH YHiBepcuTeTy YKpaina, 4ieH
npasninas ['C «[lepmakynbrypa B YKpaidi»

Sk BimoMoO, HalaKTyalpHINI TI00aNbHI MPOOJIEMH — 3MIHHM KJIIMaTy, emigeMii, ToIox —
0a3yloThbcsl Ha OJHINM TMpoblemMi — pyHHYBaHHS TIPYHTIB uepe3 3JI0UMHHY HeabanicTh JlroauHu.
OcobmuBo HeOE3MeYyHNM € pyHHYBaHHS IPYHTIB BHACHINOK OOHOBMX Miif mijg uyac 30poHHUX
KOH(QUIIKTIB — aJike 0arato BHIIyYeHHX 13 OyJlb-IKOr0 BUKOPUCTAHHS 3€Mellb, CIUIIOHIPOBAHUX II€
B [lepmny cBITOBY BiifHY, JOCI 3aJIMINAIOTHCS JAJCKUMHU BiJl HOPMAIBHOTO cTaHy. Tomy, «BiIIaBIIH
111 3eMJIi Y TypOOTIUBI PyKU MPUPOAN», MU PU3UKYEMO Ha JAECATUIITTS a00 i Ha JAOBIIE 3aTATHYTH
MPOIIEC BiTHOBIICHHS — AK€ y «IIOBOEHHUX» IPYHTaX TOKCHKAHTH HEMa KOMY 3HEIIKOJKYBAaTH,
OCKUIBKU POCIMHHICTh Ta IPyHTOBa OioTa 3aruHyiau. CTaH KOHCEPBYETbCS, OTPYHHI PEYOBMHHU
MPOJOBXKYIOTh CBOIO PYWHIBHY [0 1 3 JOIIOBUMH BOJAMH PO3MOBCIO/KYIOTHCS Ha TPHIIETII
TepuTopii. SIKI10 HeOI0AKY 3aBJasIn Takoi mKoau [Tpupoai — mu, aroau, 30008’ s13aH1 JOIOMOTTH
11 BITHOBUTHUCE.

Jnis nporo yxe € 0e3niu 4yJOBHX PO3pOOOK Ta i7ei, ajge BOHU 37e01IbIIOT0 MHPHO
CIIOYMBAIOTh Ha CTOpPIHKaX HayKOBUX BHJAaHb. HuMu mnoTpiOHO ckopucTaTuch, BUNPOOYBaTH 1
BJJOCKOHAJIIOBATH BIANOBIIHO HOBUM BHMKJIMKaM. Jly)ke mHpocToro 1 BogHOYac €(EeKTUBHOIO €
texHosoris Temnux rpspok Posyma (TTP) [1; 2], sika mocTiiHO pO3BUBAETHCS BIAMOBIIHO [0
BUHUKaOUMX noTped [3]. 30kpema, BOoHa yBiillula B Mepenik HaWNepCleKTUBHIMINX TEXHOJIOT1H
OpraHiuHOro BUpOOHUITBa, pekomeHaoBaHnXx HAAH Vkpainu, ne miJKpecitoeTbes, U0 «...BOHU
YCIIIIHO MPAalolTh 32 CIEKOTHOrO KJIIMATy 1 MOCYXH, OCKUIBKH 32 BUCOKOI TeMIepaTypH Ipoliec
KOHJIEHCallli BOJIOTM HAa TJIMOMHI «OpraHidHOi JOPIKKW» € IHTEHCUBHILIE 1 POCIMHHU A00pe
3abe3neueHi BOJIOroro. I'0JI0BHOIO YMOBOIO 30€peKeHHsI BOJIOTH € CBOEYaCHE MYJIbUyBaHHs», «Temi
rpsinku B. Pozyma — 11€ He TUIBKH CIOCiO MiIBUILEHHS €()eKTUBHOCTI OPraHIYHOTO 3eMJIEpPOOCTRA,
a i rapMOHiifHa ecTeTUYHA CKJIaaoBa Janamapty» [4: c¢. 36-39].

B3sBuim Ha 030po€HHST HaMOLIBII JOLUIbHI HANpallOBaHHS YKpPAiHCBKMX HAyKOBIIIB Ta
JOTPUMYIOUUCH MPHUHLUIIB TEPMaKylIbTypd, JaHa TexHoJoris Oyna MonaudikoBaHa JUIs
SIKHAMIIBUIIIOTO BITHOBJIEHHS POAIOYOCTI IPYHTIB, SIK1 MOCTpaXK1ajau BiJ BUOYXiB Ooenpumacia — a
1€ 1 MexaHI4He pyHHYBaHHS, 1 OTPYEHHS pEUOBHMHAMHU, CKJIAJ] IKUX HEB1TOMUNA. MicuieM JOCiKeHHS
Oymno o6pano HaBuanbHO-AeMOHCTpaliifHUI IIEHTp nepMakyasTypu «Pomapis» Bipu Pogionosoi (c.
Topdsine bopoasiacbkoro paiiony KuiBcbkoi obmacrti), ae ¢axisii Y «[HCTUTYT OXOpOHHU IPYHTIB
VYkpaiauy pa3oM 3 ydacHUKaMu ceMiHapy «PexynbTuBalris 3emiti miciast BOEHHUX Jii» 29 kBiTHs 2023
p. BiiOpamu mpoOu I'pyHTY 1 BOAM Y BUPBAX JUIs TOCTIIKEHH 1X XiMiuHOTro ckiaay. IloTiMm yuacHUKH
ceMiHapy po3MoYaiy Nepiui eTan pooOiT A BiIHOBJIEHHS O010pI3HOMAHHITTS Ha OfHiH 13 BUpB (Ne
2 — niameTpoM 3 MeTpH 1 ITUOUHOI0 1 M), /1€ &KOJHA POCIMHHICTh HE 3’ IBUJIACh HaBITh yepe3 MiBTopa
POKY TiCIsl BUOYXY, Y OCEPEIOK POJIFOUOCTI.

Cranom Ha 19 numnus (depe3 S0 AHIB micis 3aKIaaHHs JOCTiAY) MOXKHA BIIMITUTH, 110 100pe
BUTJISAIOTh 1 TApHO BHUPOCIHM Ti KYJIBTYpPH, SKI Majlyd B TpoMaryjiax CBid IMOYaTKOBUHM 3armac
MOKUBHHUX PEUOBMH: Ca/DKaHIl QyHIyKa, KApTOILIs, sKa MOTpaniia y KoMnoctHy Tpanmeto TT'P i3
OpraHIYHUMHU BITXOJaMH Ta COHSAIIHUK. HaciHHS amMapaHTy Ta KOHIONIMHHU 3IANUIO 13 3HAYHUM
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3ami3HeHHAM (Ha 40—45 neHb micis BUCIBY), pelliTa HACIHHS He 31MIuIa. AJie MosiBa CXOiB CBITYUTH
po Te, mo 0i0Ta IPYHTY yKe Movayia 3HEIIKOKyBaTH TOKCHYHI pedoBuHU. Ha 40—45 nenp micis
MEepUIOro BHUCIBY OYyJI0 TOJATKOBO BHCISAHO: (heHXEb, aMapaHT, KiH3a, J1000aa YepBOHA, aMapaHT
Oinmmii, kabauku, rap0y3, kBacosisi, KoHromuHa — Ha TI'P Ta mo3a Hero.

Cranom Ha 20 sxoBTHs 2023 p. Ha TI'P HaBKOIO BUpPBU rapHO BUPOCIH YCi MOCISIHI POCTHHU
(6€3 monuBy), TOCATHYBIIHM BUCOTH 70 CM, BOHU MarOTh 3J0POBUI BHUTJISAI, TOI 5K 3a Mexkamu TT'P
Il )K POCJIMHU JIEZIBE JOCATIIA 5 CM BUCOTH 1 BUIVIAJAIOTh CYMHO, 13 3HAUHUMH TTOIIKOPKEHHIMH,
HAaIiB31B SUTi.

Jist Toro, mo6 yci 6akaroui MOTJIM JIOCSTTH aHAJOTIYHUX Pe3yJbTaTiB, CTBOPEHO OKPOKOBY
THCTPYKIIiO.
Kpoxk 1. Yamy BupBu BKpuTH TOHKUM (1-2 cM) mapom cymimni Giouapy, OeHTOHITY (ab0 mpocTo
TJIMHK) Ta IIEOJIITY, B3ITHX Y CITiBBIIHOIIEHHI 3:3:4.
Kpok 2. YknacTi Ha JHO BUPBH JPEHAKHY OCHOBY — «IOAYIIKY» TOBIIMHOIO 10 20 cM i3 T'iJIOK Ta
1HI101 Tpy0O0T OpraHikm.
Kpok 3. Yxiactu noxuity IpeHaXHY EperopoKy i3 BiIXO/iB AEPEBHHHU, CIEPIIN i HA APCHAKHY
OCHOBY Ta Ha Kpall BUpBU — JUJIs JOCTYITy MOBITPSI.
Kpok 4. Ha Bigcrans 1,0-1,2 M Big Kparo BUPBHU 3HSATH IIap IPYHTY TOBIIUHOIO 5 -7 CM pa3oM i3
YCIEI0 OPraHikoo, siIka TaM €, 1 CKWAATH HA JPEHaXHY OCHOBY IIOBEPX JIEPEB’SHOI MEPEroposKH,
noxarouu Bci ckianosi (EM-6okamri, teonapant, Mikopuzarop «MikoBiTamy, 6iodap, IEoiT Ta 1HIIi
IHTpeAIEHTH JUIA MIABUIIEHHS poItouocTi). Opraniku Mae OyTu Oible, HiXK IPYHTY.
Kpok 5. ChopmyBaru V-noniouuii pisyak 1t TI'P mmpuroro 6:1m3bko 60 M i rmunbuHoro 25-30 cm
HaBKOJIO BUPBU Ha BificTaHi 50—60 cM BiJ Kparo. 3eMJI0 CKMIaTH Y BUPBY BIIEPEMILIKY 3 OPTaHiKOIO
1 BcimMa 1HImMMH ckiagoBuMu. OpraHiku Mae OyTH OiTbINe, HIXK IPYHTY.
Kpoxk 6. [ToBepx 1peHaxy BUpBY 3alIOBHUTH MaibKe J10 BEPXY CYMIILIIIO: BUHHATHH IPYHT, OpraHika
(Ti7KH, JTUCTS, KyXOHHI BIAXO/JM, MaKyjaTypa) Ta IHIII IHTPEII€HTH JJIS IMiIBHINCHHS POJIOYOCTI
(muB. Kpok 4). Opraniku mae OyTu O1IbIIe, HIK IPYHTY.
Kpox 7. Cpopmysaru TI'P: V-noniOuuii piB4ak 3alOBHHUTH, CIIOYATKy YKJIABIIM Ha JHO Oiouap
(6mm3pko 300 T Ha MeTp), TIIMHY (0COOIMBO HA MICKY) 1 1IEoMIT (01M3bKO 1 KT Ha METp), MOTIM JIpiOHi
TUIKM, TOTIM JIMCTS, TpaBy, BIAXOAM 3 KyxHi, nepecunaroun EM-0okamamMu Ta NEpIOAUYHO
3pOILIYIOYH BOAOKO 1 MPUTONTYIOUH. 3aMyibuyBaTH. Ternep 1e — KOMIIOCTHA TpaHIIesl.
Kpoxk 8. Cmyry 3aBmnpiuku 50 cM 30BHI Bii KOMIIOCTHOI TpaHIIEi OYUCTUTHU B IPYHTY, BUKUHYTOTO
BUOYXOM, 3aKHHYBIIH HOT0 y BUPBY, TaK CaMO 3MIIIYIOUYH 3 OPraHiKOIO Ta IHIIUMU CKJIaJOBUMU (JIUB.
Kpox 4).
Kpok 9. 3acistu cyuinsHo noBepxHio Bupsu 1 TI'P cymimmto cuaepatiB (JironepHa, TOmiHaMOyp,
amapaHT (umupuus), npexncraBHuku poxaiB  [ipuuns, Karpan, JXXuBokict), nonepeaHbo
MIKOpU3YBaBIIM HaciHHA Ta OOpOOMBIIM HOTo MpemaparoM HOAy Uil POCIMHHMULTBA 3T1IHO
THCTPYKITi.
Kpoxk 10. Ha xomnoctny Tpanmero TI'P mo mipi mpociganns gogaBatu oprasiky Ta EM-6okari,
MOJINBATU TIPU HEOOX1HOCTI 1 3HOBY MYJIbUYyBaTH.
Kpoxk 11. IlepioguuHo mijciroBaTu Te, o OyJe pocTH HaiKpalle, CKOIIyBaTH Ha 3eJIeHe J00pHUBO i
3aJIMIIATH TYT JKe.
Kpok 12. JlouekaTtuch, KOJIM HE JUILE CUJEPATH, a i 1HII POCIMHU MOYHYTh FapHO POCTH.
Kpox 13. Ha nocankoBux cmyrax mupuHoro 30 cMm mo oOuaBa OOKM BiJ TpaHIIEi BUCAHKYBATH
TECTOBI OBOYEBI KYJIbTYPH. SIKIIIO BOHU FapHO POCTUMYTh — MOKHA BB)XKaTH IPYHT MPUJIATHUM /IS
BUPOIIYBaHHS TOPOAMHU. SIKIIO HI — MPOJOBKYBATH BUCIBATH CUJEpATH Ha 3eJIeHE TOOPHBO.

HeoOxigHO BpaxoByBaTH, IO B 3aleKHOCTI Big OaraThox (aKTOpiB I TOCSTHEHHS
MO3UTUBHOTO PE3yNIbTaTy MOXKYTh 3HaJJOOUTUCH MicsIll a00 i poKH.

VY nopanpmux MjaHax — Ha noyarky jaucronana 2023 p. — moBTOpHUH BifOip mpol ams
OLIIHKH 3MiH Y XIMIYHOMY 3a0pyIHEHH1 IPYHTY; 3aCiB CYMIMIIIIIO CHAEPaTiB, MONEPEeaHHO 00pOOHUBIIIN
HACiHHA IMpernaparaMi aKTHBHOTO HOAYy Ta MIKOpU3aTOPOM YOPHOTO Tprodens; MepiognyHui
KOHTPOJIb CTaHy TIOCIBIB Y 3MMOBHH MEPi0JI; TTOCaIKa OBOYEBUX KYJIHTYP HABECHI.

Kpim Toro, 3amiaHoBaHO HABKOJIO OKPEMHX BHUPB ab0 iX TpyH 3akiIaJaHHS MOIYITbHHUX
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JicocaiB, JiepeBa 1 KyIlli SKUX € HaiOUTbII IPUCTOCOBAH1 0 HECTIPUATIMBUX YMOB Ta NOTPEOYyIOTh
JUIIE MIHIMAJIBHOTO A0Tisiy. Metoau BHpoOIyBaHHsS JepeB 1 KymiiB Ha TI'P Bxke po3poOieHi Ta
BUINIPOOYBaHI B EKCTPEMAIILHUX KIIIMAaTUYHUX yMOBax Ykpainu. [lomanbina MmeTa — BUPOIITYBaHHS
MMOBHOITIHHO1 (YHKITIOHAIBHOI IMTPOIYKIIii Ta pO3BUTOK rapJeHOTepanii Ha 0a3i BIIHOBJIEHUX IPYHTIB.

Takox HeoOXiTHO po3poOIsATH HaBUANIBHI Mporpamu s mwkia i 3BO — sk mepeiitu Bin
OITYCTEJICHHS JI0 BITHOBJIEHHSI METO/IaMU MEPMaKyJIbTYpPH, /1€ BpaXOBYBAaTH HEOOXITHICTh MI3HAHHA
3aKOHIB eKojiorii, (¢GOpMyBaHHS BHCOKOTO PIBHS EKOJIOTIYHOI CBIJIOMOCTi, MOJIHBOCTI
rapJieHoTeparii, o0 AacTh MPOMOPLIHHUN PO3BUTOK OO0OX MIBKYJIb T'OJOBHOTO MO3KY, HAaOyTTA
yunsmu soft skills — 1 17151 IbOro MaemMo BCi TEXHOJOT].

BinkpuTtuii MbDKHApOJIHHUI YHIBEPCUTET PO3BUTKY JIOAUMHHU «YKpaiHa» 3ampoBaiuB y cede B
pamkax cremianbHocti 101 Ekomoris OcgitHio mporpamy «KOHCTpYKTHBHA €KOJIOTiS Ta
MePMaKyJIbTypay» — OCKUIbKY 11e (pakTruHO EKOMO0Tris cTajgoro po3BUTKY, Ta 3aIPOBADKYE Y paMKax
cneuianpHocTi 206 CanmoBo-mapkoBe rocmojgapctBo OcitHio mporpamy «TepameBruune
CaJIBHUIITBO» — 0O II€ JIIKYBaHHSI IPYHTIB, €KOCUCTEM 1 Hac. Takox yepe3 mapTHEPChKI BiTHOCHHH
i3 HarmioHameHUM ekoJioro-HarypaimictTiaauM IieHTpoM MOH VYkpainu igei mepmMakylIbTypHOTO
3eMJIepoOCTBa PO3MOBCIOKYIOThCA Uepe3 MO3alIKiIbHY poOOoTy 1o BCiit YKpaiHi, i1 40ro BUJaHO
METOJIMIHHH MOCIOHMK [3] Ta TOTYEThCS JI0 MyOITiKaIlil Apyre, po3MIMPEHe BUIAHHS JUIS CEPEIHIX Ta
BUIMX HABUAJIbHUX 3aKJaliB 32 aBTOPCTBAa OLIbII HIXK JBOX JECATKIB aBTOPIB-HAYKOBIIB 1
MpaKkTUKiB. Tam OUTBII AOKIAAHO OyJae BUCBITICHA TeMa O3JOPOBJICHHS TIPYHTIB 3a JOMOMOTOO
texHonorii TT'P, y Tomy uncii 1 3emMenb, SKi MOCTpaxaail BiJ HACTIAKIB BOEHHUX 1.

BucHoBku

1. 3a momomororw wmoaudikoanoi Texnosorii TI'P 3a oguH ce30H ymamoch NPOBECTH
PEKYJIBTUBALIIO BiJl TOBHICTIO OTPYEHOTO TPYHTY, JIe HIYOTO HE POCIIO, 10 IMHIITHOT 3apOCTi OBOUYEBUX
KYJIbTYD.

2. ITokpokoBa IHCTPYKIIiSI TO3BOJIHMTH YCIM Oa)Kar0YMM JIOCSTTH aHAJIOTIYHUX PE3YNIbTaTIB Ta
MaciTaOyBaTH 1 pO3BUHYTH TEXHOJIOTIIO.

3. Heo6xi1HO po3po0isiTH 1 BAOCKOHATIOBATH HaBUalbHI mporpamu Juis mkiia 1 3BO mono
BiJTHOBJICHHS I'PYHTIB.

H:xepena

1. www.m-dachnik.com/teplyie-gryadkirozuma-vn-kak-sozdat-plodorodie-zemli-svoim.

2. https://rodovid.me/permaculture/gryadka rozuma.html.

3. https://fomt.uu.edu.ua/wp-content/uploads/2022/10/lisosad_ukr.pdf

4. HauioHasnbHa akajieMis arpapHUX HayK Ykpainu, HamionansHuil HaykoBuil ieHTp «IHCTUTYT
3emsepooctBa HAAH: BupoOGHMIITBO OpraHiuHOi MpOAYyKIii POCIMHHUITBA B MeXaX CIIbCHKUX
CeJIMIIHMUX TepuTopid. MeTonuuHni pekomenaiii. — Yabanu, 2018. 165 c.
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5. Agroforestry and shelterbelts in restoration projects / ArpoJiiciBHUIITBO
Ta JicoMeJIiopanisi B MPOEKTAaX BiITHOBJICHHS

ECOLOGICAL RESTORATION AND BIOENERGY FEEDSTOCK
PRODUCTION WITH FAST-GROWING TREES SELECTED FOR
PHYTOREMEDIATION AND ASSOCIATED PHYTOTECHNOLOGIES
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Fast-growing trees (FGTs) such as poplars (Populus spp.) and willows (Salix spp.) are used
extensively worldwide for ecological restoration in rural and urban communities along with feedstock
production for traditional uses such as bioenergy, biofuels, and bioproducts. In addition, given their
high biomass, extensive root systems, and elevated hydraulic control potential that allows for
selection of both water-consuming and water-conserving varieties, poplars and willows are the FGTs
of choice for phytoremediation and associated phytotechnologies. When used for these environmental
applications, poplars and willows provide essential ecosystem services such as clean and abundant
water, healthy soils, and carbon sequestration, as well as numerous human health benefits resulting
from the mitigation of inorganic and organic contaminants from ecosystems. In our conference
presentation, we: 1) define the role of FGTs in phytoremediation and associated phytotechnologies,
2) provide examples of field-scale applications that are relevant to sustainable restoration of
agricultural landscapes affected by military activities, and 3) discuss the implications of using FGTs
to reduce impacts on human health and the environment.
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PEMEIIAIIA BINCbKOBUX 3ABPYJIHEHD B YKPAIHI:
®ITOPEMEIIALISA IPYHTIB BIJI BAJKKUX METAJIIB
EHEPTETUYHUMU KYJIBTYPAMU
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KurouoBi ciioBa: iTopemenialiisi, BaXKKi METaIl, CHEPreTHYHI KYJIBTYPH

IlocTanoBka npod.iemu Ta MeTa podoTu. /[o noBHOMacmTabHOro BroprueHHs Maixe 20%
BiJ yciel o kpainu Oyino 3a6pyaHeno BM. Omicist 24 mrotoro 2022 poky 11 HOKa3HUKH 3HAYHO
3pociu. 3 oIy Ha KOJOCAJIbHUH BIUIMB 3a0pyAHEHHS METaJaMU Ha €KOJIOTI0, 3/10pOB’sl JIFOJUHU
Ta EKOHOMIKY peMe/Iialis IPyHTIB IMOCTA€ K KPUTUIHHUN 1 HEBIIKJIQIHUN BUKIIUK. 317151 HOBOEHHOTO
BiJIHOBJICHHS I'PYHTOBHX pecypciB YKpaiHU MOTPiOHO HEBIIKIAAHO PO3IMOYATH MiATOTOBKY Ka/piB,
3MaTHUX (PaXOBO BIIPOBAHKYBATH HOBITHI METOAM pememialii IpyHTiB. [HCTpyMEHTOM BHKOHAHHS
i€l 3ajayl € BKJIIOYEHHS BIJNOBITHMX TEOPETHMYHHMX 3HAHb J0 OCBITHBOI IpOrpamMu, a came
HaIMCaHHS 10 AaHii TeMi pO3IiTy HaBYaJIbHOTO MmigpydHuka. Jlo yBaru Opaiu Ti METOIU peMeiaii,
K1 € eKOJIOTIYHUMH, Ta, IIOHAMMEHIIIe, EKOHOMIYHO HEBUTPATHUMU.

Marepiaan Ta meroau. /s momyky maTepialy BUKOPHUCTOBYBaJlach OiOiorpadiuna 6asa
ScienceDirect, ocHoBHUM To1ryKoBUM 3anmuToM OyB «(trees OR wood) AND (bioenergy OR biofuel)
AND phytoremediation AND heavy metals». [Tomryk 3aiiicaroBaBcs 10 25.05.2023.

Pe3yabTaTn. BiibiiicTe TEXHONOTIYHUX CIIOCOOIB OUUIIEHHS € JOPOTUMU Ta BOUBAIOTH Oyib-
Ky O10JIOTIYHY aKTHBHICTb IPYHTY, PYWHYIOTh HOro cTpykTypy. Yacto 1i METoau MOXyTh OyTH
31HCHEHHI JIMIIIE Ha HEBEJIMKHUX IUIomax. JlesKi 3 HUX J10ci € MaJloBUBYCHUMH. BiooriyHi MeTOIH €
exosoriyHimumMu. Cepes HUX iTopemMeialtisi, MOMPH CBOIO TPUBAIICTh, € HAMICIIEBIIUM METOJIOM,
10 CTUMYJIIOE BIJTHOBJIEHHS POCTY Ta MPOJYKTUBHOCTI POCIMH Ha 3a0pyJHEHMX IPYHTax, HaJae
LIIUH PsIi €KOJIOTIYHUX Ta CYCHUIBHUX MOCIYT. BUKOpUCTaHHS 010€HEPreTUUHUX POCIHH BUPIIIYE
npobaemy ¢GiHaHCYBaHHs peMesiallii IPyHTIB, OCKUIBKYM B TAKOMY BUIAJIKy € MOKJIMBUM 3aJTy4SHHS
MIPUBATHUX KOILTIB Ta CTBOPEHHA (epM. BupolyBaHHS €HEPreTHYHUX KYJIbTYp AJIs peMerialii Ta
OTpUMaHHS OlomajguBa YyJOBO TapMOHI3YEThCS 13 arpoJiCiBHULITBOM. 3aBJIsSKM HOMY Ipolec
pemeniaiii 3HaAYHO MPHUCKOPIOETHCS, CTA€ MOMJIMBHUM OXONUTH YBECh CIEKTp 3a0pyIHIOIUHX
METaJIiB, MiJABUILYETHCS 3B S3yBaHHs BYIJIEKHUCIIOIO a3y Ta HAJA€ThCs IJIa HU3KA J0JATKOBUX
€KOJIOTTYHUX MOCTYT. ArpOJICIBHULITBO Ja€ MOXKJIMBICTD MIJIBULIUTH NPUOYTOK Ta 3HU3UTH PU3HKHU
MOPIBHSHO 3 MOHOMOCA/IKAMH, ITOE€THYIOYH BUPOIIYBAHHS €HEPreTUYHUX JIEPEBHUX Ta TPaB’ THUCTUX
pOCIUH, ICTIBHUX, KOPMOBHUX Ta TEXHIYHUX KYJBTYp, 100yBaHHS METaJIB POCIMHAMU, BUPOOHUIITBO
3eJIeHHUX 100puB. BHECeHHs JOMOMIKHHUX 3ac00iB MPUIIBUALIYE (iTOpEeMeiallito, 103BOJISE SKICHO
il MOMIMIINTH, PO3MIMPHUBIIN CIHUCOK 3a0pYAHIOBAYIB, 1[0 MOTJIMHAIOTHCA 1 HAOXOASATh Y MaroHu
POCIIMH, a TAaKOX 301IbIIye BpOXkKaiHICTh OiomMacu.

BucnoBku. ®ditopemenialiisi € 41 HE €IUHUM CIIOCOOOM OYHMCTKH TPYHTIB, IO, HA TOTJIS
aBTOpa, Oyle pealiCTUYHUM EKCTEHCMBHHUM METOJIOM Yy TMOBOEHHIH VYKpaiHi 13 KPUTUYHUM
nedinutom Orojxery. JIMOOHb, HEe y BCIX BHUIAJAKaX BapTO 3aCTOCOBYBATH IOBHUN MeEpesiK
JOMOMIKHHX 3aC001B Ta arpOTEXHIUYHUX 3aX0/1iB, KEPYIOUUCH 1JICEI0 CAMOOKYITHOCTI mpotiecy. Pazom
3 THM, BapTO MPOAOBXKYBAaTH JOCHIDKEHHS 1HTeHcH]iKalli giTopemenialii, 3BepTalouu 0COOIUBY
yBary Ha BaXKi MeTalM, [0 MEHII YCHIIIHO pPEMEailoIThca, a HalNepcrneKTUBHIIINMU
IHCTpYMEHTaMH y IbOMY, HIMOBIpHO, € copToBHBeAeHHA, | MO-MiKpoopraHi3Mu Ta arpoJIiciBHULITBO.
ditopemeniallis Mae TMOTEHIaN 3a0e3MeYnUTH TIOBHE BIAHOBIEHHS TIPYHTIB YKpaiHW Ta Ha
NECIATWIITTS CTAaTH IMAHIBHUM BHUIOM €KOHOMIYHOI MISUIBHOCTI IS BEJIMKOI KUIBKOCTI CLIBCHKHUX
rpoMaj; YKpaiHu, a TaK0>XK BaroMOI0 €KCIIOPTHOIO CTATTEIO JIePKaBH.
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6. Bioenergy crops in restoration projects / bioeHepreTuuHi KyJbTypu B
MPOEKTAX BiIHOBJICHHA

PRODUCTION OF BIODIESEL FEED STOCK FROM THE TRACE
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The presented study focuses on the assessment of heavy metal pollution in Ukraine through
an extensive analysis of Ukrainian national reports and three primary scientific resources: ISI Web of
Science, Scopus, and Google Scholar. The investigation reveals that lead (Pb), chromium (Cr), and
copper (Cu) are the predominant contaminants in most regions of Ukraine. Regions such as Kharkiv,
Zaporizhia, Donetsk, and Chernivtsi exhibit elevated levels of Cr contamination due to the
concentration of industrial activities in these areas. Additionally, numerous regions across Ukrainian
territory demonstrate soil concentrations of nickel (Ni), zinc (Zn), and cobalt (Co) that fall below the
maximum permissible levels.

Notably, the violent conflict that unfolded in Ukraine in 2022 has the potential to exacerbate
heavy metal pollution in areas already affected by Pb, Ni, Cr, and Cu contamination. This study
underscores that the ongoing military conflict could lead to an increase in heavy metal concentrations
in the air, water, and soil. This trend is particularly concerning for regions in Ukraine already
burdened by elevated heavy metal levels.

To address this issue, it is recommended to implement modern phytoremediation technologies
in conjunction with crop rotation involving hyperaccumulating plants in heavily contaminated areas.
Ukraine boasts the cultivation of sunflowers, rapeseed, and soybeans, which are among the most
common crops producing non-edible vegetable oil (2G). This vegetable oil can serve a dual purpose
by being utilized for biofuel production and contributing to the phytoremediation process.

Furthermore, biodiesel production from oilseed crops in Ukraine is discussed as a potential
source of biofuel, contingent on the crops that thrive in the regional climate. This study presents a
comparative analysis of the quality parameters of biodiesel from the United States, Brazil, European
Union countries, and Ukraine, shedding light on the feasibility of biodiesel production in the
Ukrainian context.
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Some marginal lands can be considered as an essential resource for the supply of bio-feedstock
material rich in carbohydrate components, suitable for heating buildings of municipal importance and
for the production of bio-fiber, bio-plastics and biochar. Fast-growing crops and trees (miscanthus,
switchgrass, sorghum, poplar, willow, paulownia) may be the first choice for cultivation in such areas.

However, obtaining high yields of raw materials on technosols requires improving the
physical and chemical properties of the soil. The use of some municipal and agri-waste as non-
traditional fertilizers creates an additional reserve in increasing the yield of energy crops on marginal
lands. Sewage sludge, biocompost, ash, and biochar (as products of biomass burning of energy crops
and waste from agribusiness enterprises in boilers and pyrolysis furnaces) are among them. The use
of soil amendments is expedient to increase the energy yield with the biomass of fast-growing
perennial herbaceous crops on low-productivity reclaimed lands. Thus, the use of mineral fertilizers
on plantations with miscanthus can increase the energy output of miscanthus up to 360-370 GJ/ha,
switchgrass — up to 310-320 GJ/ha. The use of sewage sludge allows you to get the best result and
increase the energy output up to 370-560 GJ/ha (miscanthus) and up to 300400 GJ/ha (switchgrass).

The prospects of creating plantations of fast-growing tree with a short growing cycle (poplar,
ailanthus, elaeagnus, robinia, paulownia, etc.) on reclaimed land are obvious. At the same time,
special attention should be paid to the selection of species and cultivars. The specific properties of
technosols have a certain influence on the thermal characteristics of the biomass of herbaceous and
woody plants. The duration of thermolysis changes, there is a shift in the decomposition intervals of
hemicellulose and cellulose, and variations in the fractions of the residual mass after the combustion
of raw materials. Small changes in activation energy indicators are also possible. Volatile components
of biomass are mainly affected as substances most sensitive to environmental conditions. They, in
turn, affect the speed of reactions and the thermal stability of wood and grassy biomass.
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Tiny aquatic plants from the Lemnaceae family, commonly known as duckweeds, are often
regarded as detrimental to the environment because of their ability to quickly populate and cover the
surfaces of bodies of water. On other hand, duckweeds global distribution, high growth rate, tolerance
to various pollutants and stresses are the major factors defining their potential in remediating water
various contaminants. Duckweeds ability to rapidly remove nitrogen and phosphorous from
anthropogenic wastewaters simultaneously accumulating high amounts of biomass rich in starch,
proteins and minerals has recently attracted serious attention from academic community and business
entities. In our studies we investigated 1) duckweeds biodiversity, i1) assimilation of nitrogen, and 1ii1)
tolerance to heavy metal manganese. The biodiversity of duckweeds in Ukraine was evaluated by
characterizing 40 specimens collected in different regions on the country using chloroplast DNA
barcoding. The atpH-atpF and psbK—psbl spacer sequences were blasted against the NCBI database,
resulting in identification of six species inhabiting Ukrainian water reservoirs: Spirodela polyrhiza,
Lemna gibba, L. minor, L. trisulca, L. turionifera and Wolffia arrhiza. We demonstrated that
duckweed species can rapidly remove nitrate and ammonium from different types of wastewater,
showing a clear preference for ammonium in contrast to the majority of investigated plant species.
Moreover, ammonium interfered with the duckweeds stress response to heavy metals, alleviating
toxicity caused by high concentration of Mn. Taking advantage of the available whole genome
sequence of greater duckweed, Spirodela polyrhiza, we analyzed the key genes participating in
nitrogen assimilation, paving a way for further investigations of the broader gene networks and the
regulation of plant nitrogen metabolism and stress tolerance. In summary, duckweeds present a potent
natural solution for water bioremediation that can reduce anthropogenic pollution, including the
nitrogen-based explosives used on battle fields, in aquatic ecosystems and prevent water
eutrophication in a simple, inexpensive ecologically friendly way.
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7. Mitigation approaches — re-designing cropping and irrigation system /
NOM’SIKIIIEHHS HACJTIKIB — NeperianHyBaHHS TeXHOJIOTIi
BHPOILIYBAHHS TA CHCTEMH 3POLIYBAHHA

RESTORATION AND DEVELOPMENT OF IRRIGATION IN THE POST-
WAR PERIOD / BIJHOBJIEHHA I PO3BUTOK 3POLIEHHA Y
IMOBOEHHUM MEPIOJ|
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In English
The purpose of the study is to analyse the current state, determine the ways of restoration

and development of irrigation in Ukraine. It was determined that as a result of the armed aggression
of the russian federation, the area of actual irrigation decreased by more than 6 times, compared to
the base year of 2013. Despite this, the reform of the reclamation industry is successfully underway
in the country, regulatory documents are being developed, and water user associations are actively
being created. Both state support in the form of grant programs and financial support from non-state
institutions contribute to this process (WB-IFC, EBRD, USAID, FAO-UN, EastFruit). It is
substantiated that the reconstruction and development of irrigation in Ukraine should be based
exclusively on a new technical and technological basis, including through the introduction of
innovative resource- and energy-efficient methods of irrigation, which, today, are impulse drip
irrigation technologies and subsurface drip irrigation.

In Ukrainian

CraTucTU4HI JaHi 00 AWHAMIKH IUIOLI 3pOIIyBaHHUX 3eMellb B YKpaiHi 3a octaHHi 10—12
POKIB BKa3ylOTh Ha BKpall HEraTMBHI TE€HJIEHIIi A0 iX ckopoueHHs. OCHOBHUI (DakTOp BILIUBY —
3a31XaHHs POcCii Ha TEPUTOPIATIbHY LITICHICTh IepKaBU YKpaiHa, 1 caMe OKpeMHUX PETrioHiB MiBAHS Ta
cxony Ykpainu. Tomy nepiiie CyTTeBE CKOPOUCHHS TI0111 3potieHHs (3 613 10 482 Tuc. ra) BIAMIYEHO
y 2014 poui — micns anekcii Kpumy, gactun Jloneupkoi ta Jlyrancpkoi obnacteil. Hactymne
CYTTEBE CKOPOUYEHHS IUION 3polIeHHs Bia0ynoch npotsarom 2022-2023 pp. (3 525 tuc. ray 2021 p.,
1o 296 tuc. y 2022 p. ta 100 tuc.ra — y 2023 p.), yHacmigok THMYAacOBOi OKYyMallii 4acTUH
XepcoHCchKOoi Ta 3anopi3bkoi obOnacteid. Oco0aMBO HEraTUBHUI BIUIMB Ha rajly3b 3pOIICHHS Majo
saumeHHs rpedni Kaxosebkoi ['EC 06.06.2023 p. YHacHiA0K bOTO 3710YHHY 0€3 BOJIN 3aTHIINIIHChH
94 % 3pomryBalbHUX CHUCTeM B XepcoHChKid, 74 % — y 3anopizekii Tta 30% — vy
JIHIPOTeTPOBCHKiil 00JIACTSIX, 3arajloM MPU3YIMUHEHO BOJONOCTayaHHs 31 3poIryBajgbHOI CUCTEMHU
y IIUX PETiOHaX.

KpiM 11p0ro, OCHOBHMMH MpoOieMaMH, SIKI 3aBaKajd arpapisiM IbOropid po3MoyYaTH
3pOILIEHHS, Oyl BIJCYTHICTh €JIEKTPOEHEeprii, mpobiieMu 3 He PO3MIHOBAHHUMHU TEPUTOPISIMU,
BIJICYTHICTb CEpBICHOTO OOCITYTOBYBaHHS Ta IMIOPTHUX KOMIUIEKTYIOUHX B HAsSBHOCTI.

[Topsin 3 TakuMu CKJIaJHMMHU TpOLECaMH, IMOB’sI3aHUMU 31 30poiHOIO arpecielo pd, B
VYkpaini TpuBae pedopma MenmiopaTHUBHOI ramysi. Tak, Ha BUKoHaHHA «CTparerii 3poIIeHHS Ta
npeHaxy B Ykpaini Ha niepioq 10 2030 poky» Tta «Ilmany 3axoziB 3 peamizaiiii CtpaTerii 3poIeHHs
Ta ApeHaxy B Ykpaini Ha nepiox 10 2030 poky», po3pobieno 3akoH Ykpainu Bix 17 mororo 2022
poxy Ne 2079-IX «IIpo opranizaiiii BOJOKOPUCTYBadiB Ta CTUMYJTFOBAHHS T1IPOTEXHIYHOT MeJioparii
3eMenby». HuM BU3HAaYeHO IPpaBOBUI cTAaTyC OpraHisanii BOJOKOPUCTYBaviB, YHOPMOBAHO MPOLEAYPY
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CTBOPEHHS, [IiSUIBHOCTI Ta HAOyTTd HUMHM TpaB Ha OO €KTH I1HXKEGHEPHOI I1H(pacTpyKTypu
MDKTOCTIOJIAPCHKUX ~Ta  BHYTPIITHBOTOCIOMAPCHKUX  METIOPAaTUBHUX CHCTEM, OCOOJIMBOCTI
eKCIUTyaTallil MeJliopaTUBHUX MEPEXK, IpaBa Ta 000B’I3KU YICHIB OpPTaHi3aIlii.

3 METOK YJAOCKOHAJICHHS CHCTEMH YIPaBIiHHA 00’ €KTaMHu 1HXEHEPHOI 1H(pacTpyKTypu
MEJIIOPAaTUBHUX CUCTEM, SIKI 3aJIMIIAIOTHCS Y JIEP)KaBHIN BIACHOCTI MICJsl CTBOPEHHS OpraHizamii
BOJIOKOPHUCTYBauiB, MIiHarponoMiTHKA 3IHCHIOE CYHpoBiaA TpoekTy 3akoHy Ykpainu «IIpo
BHECCHHSA 3MIH JI0 JESIKHX 3aKOHOJABUMX aKTIB LIOJ0 BJOCKOHAJICHHS CHUCTEMHU YIIPaBIIHHS
00’ekTamMH 1H)KEHEPHOT 1H(PPACTPYKTYpH METIOPATUBHHUX CHCTEM JEP>KaBHOI BIACHOCTI», SKHUMA
Hapasi rOTYEThCS HA JIpYTre YUTAHHS.

P03BUTOK 3pOIICHHS B CY4acCHUX YMOBaX € MOXKJIMBHM 3aBJISTKU TIATPUMIL 3 OOKY JeprKaBH
B paMKax TPaHTOBHX mporpam. Takumu €, y nepiury uepry, « paHTu AJis caJliBHUIITBA, ST1THALITBA Ta
BUHOTPAJapCTBay, MMO3UKH 32 JIEP’KaBHOI Mporpamoro «JloctymHi kpeautu 5—7-9».

Mo cTocyeThCsl HE AEPKABHUX IHCTUTYLIN, TO HAUOUIBII aKTUBHY (DiHAHCOBY HMIATPHUMKY
npotsirom 2022-2023 pp. ramy3i 3pomieHHs HagaBaiau: CitoBuit bank (International Finance
Corporation (IFC), €Bponeiicbkmii 6ank pexoHcTpykiii Ta po3Butky (EBRD), Food and Agriculture
Organization of the United Nations, Arenrcto CIIA 3 mi>kaapogHoro po3Butky (USAID), mpoekt
EastFruit (ananiTiuna rurardgopma po3BUTKY IJI0J00BOYEBOTO Oi3HECY) Ta iH.

HacamkiHenb, aklIEHTyeMO yBary Ha MOJOXeHHS 3ragaHoi «Crparterii 3poIieHHs Ta
npeHaxky B Ykpaini Ha niepiox 10 2030 poky», a came: BiOy10Ba 1 pO3BUTOK 3POIICHHSA B YKpaiHi
MMOBHHHI 0a3yBaTHCh BUKJIFOYHO HA HOBIM TEXHIKO-TEXHOJOTIYHIA OCHOBi, y TOMY YHCII IUIIXOM
VIIPOBAPKCHHS 1HHOBALIMHUX PECypco- Ta eHeproeEeKTHBHUX CIIOCOOIB 3pOITYBaHHS, SIKUMU, Ha
ChOTOJIHI, € TEXHOJIOTIl IMITyJbCHOTO KpPAIUIMHHOTO 3POIICHHS, MiJIPYHTOBOTO KpPAIUIMHHOTO
3pomenHs (subsurface drip irrigation).
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ExoHOMiKa TOBOEHHHMX TEPUTOPIH mepedyBae B cTarHaiii i He MOXKEe CaMOCTIHHO MEPEeTOMHUTH
HEraTUBHI TCHCHIII, 110 BUHUKJIM IiJ] 4YaCc BOEHHUX Nii. Lle moB’s3aH0 31 3HIKEHHSIM KYIiBEIbHOT
CIPOMO>KHOCTI HAcCeJICHHsI, MOPYIIEHHAM KOMEPLIMHMX JIAHIIOTIB, BTPATOI0 BUPOOHMYUX AKTHBIB,
HEaICKBATHICTIO 1HPPACTPYKTypH, BIITOKOM KBali(hikoBaHOi poOOYOI CHIIM, pPH3UKAMH Ta
HECTaOUIBHICTIO, IO TaJbMYIOTh i1HBecTHIi. Pasom 3 TuUM, TakuM MICHEBOCTSIM HEOOX1THO
MMOCTYIIOBO 3MEHIIYBAaTH 3aJICKHICTh BiJl 30BHINIHLOI JOMOMOTH Ha OCHOBI ONTHMAaJIBHOTO
BUKOPHUCTAHHS TEPUTOPIAILHOTO KamiTany (JIF0JCHKOT0, MPUPOAHOTO, (PI3UYHOrO, IHCTUTYIIIITHOTO,
€KOHOMIYHOTO Ta COILIaJbHOI0) Ta BKIIIOYCHHS B €KOHOMIYHI Mepexi Ta MmoTokdu. B Toil wac, sik
TEePUTOPIAIbHUHN KamiTall, HasSBHICTh PECYPCIB Y IEBHOMY MiClli B IEBHUI MOMEHT 4acy, IPEICTaBIsE
CTaTUYHUN BUMIp MiCLIEBOT EKOHOMIKH, TOOTO «3a1acy, «IIOTOKH» CTOCYIOThCS TUHAMIYHOTO aCIIEKTY
€KOHOMIYHUX B3a€EMOJIiH, 110 YaCcTO NEPETHHAIOTH I'eorpadiuyHi KOPAOHH.

Y KOPOTKOCTPOKOBIH MEPCIICKTUBI METOO JIOKAITBHOTO €KOHOMIYHOTO BiIHOBJICHHS Ma€ CTaTH
BiJIHOBJICHHS JKUTTEBO HEOOX1THOTOMIHIMyMY BUPOOHUYMX 1 KOMEPIIHHUX (YHKIIH Ha MiCHEBUX
pUHKaxX. Y JOBrOCTPOKOBIM IE€PCIIEKTUBI BOHO MAa€ IIEPETBOPHTUCS HA CTpaTerii MiCHEBOTO
€KOHOMIYHOT'O PO3BUTKY.

¥ 2012 poui B €Bponeiicbkkomy Corosi (€C) po3noyanacs iHillaTHBa, 0 JaJli MOIUpPUIacs Ha
HIIl KpailHM Ta pPErioHH, MOB’sA3aHa 3 (POpMYyBaHHSAM HAlIOHATBHUX Ta PEriOHAJBbHUX CTpaTerii
JOCHI/DKEHb Ta 1HHOBAIlM Ui po3yMHoi cremiamizaimii. Taki cTpaterii 0a3yrOTbCsl Ha TpbOX
NpiOpUTETax: PO3yMHHUI PO3BUTOK Ha OCHOBI 3HAaHb Ta 1HHOBAILIIH; CTaNNi PO3BUTOK, L0 3a0e3nedye
OB e(DEKTHBHE BUKOPHUCTaHHS PECYPCIB Ta KOHKYPEHTOCIIPOMOXKHICTD; BCEOXOILTIOIOUNI PO3BUTOK,
1110 3a0e3neuye 3pOCTaHHs PiBHS 3aHHATOCTI, COLIAJIHOI Ta TEPUTOPIATIBbHOI 3TYPTOBAHOCTI.

VY 2016 pout cinyx0amu €Bponeiicbkoi Komicii ctBopeno Temarnuny miaTtdhopMy po3yMHOI
crieniaiizaiii moao cuibebkorocnogapebkoi mponaykuii (S3P Agri-food) 3 meToro mpuckopeHHs
pPO3pOOKM CHUIBHUX 1HBECTULINHUX TPOEKTIB, MOB'SI3aHUX 13 CLICHBKUM TOCIOJAPCTBOM Ta
npoaoBoabCTBOM. Hapa3i wieHamu wi€i TematnyHoi muatpopmMu € 59 HalioOHaNBHUX Ta
cyOHalioHanpHUX opranizaiii 3 23 kpain (19 kpain €C Ta 4 kpainu, mo He Hanexats 10 €C). Ha
ChOTOJIHI CTBOPEHO 6 TeMaTHMYHUX MapTHEPCTB: 1) 3alyuyeHHs CHOXHBa4yiB (MeTa — 3aJy4UTH
CIOKMBaYIB JI0 IHHOBAII! Y CUTLCBKOMY TOCIOIapcTBi); 2) BucokoTexHonoriune gpepmepcTBo (MeTa
— BIIPOBA/DKEHHS CTAJIOTO TOYHOTO 3€MJIEpOOCTBA B €BPOIEHCHKUX CLIBCHKOIOCHOJAPCHKUX
cuctemax); 3) IHrpemieHTH s HUPKYISIPHOI E€KOHOMIKM (Me€Ta — pO3poOKa i1HHOBAITIWHUX
IHTpeNIiEHTIB JJIS MIXKTaly3eBUX J10JIaTKIB Ha OCHOBI LHUPKYJsipHOCTI); 4) Po3ymHi natuuku 4 Agri-
food (meta — 3HMKEHHS Oap’epiB AJs arporpoI0BOJIBYMX KOMIAHIM y TOCTYIl Ta BIPOBaIKEHH]
HOBITHIX PO3YMHHUX EJEKTPOHHUX CHUCTeM); 5) BimcrexeHHs Ta BenwKi JaHi (MeTa —CHpPUSHHS
BIIPOBA/DKEHHIO HEOOX1THUX LU(POBUX TEXHOJIOTIN 1 3aCTOCYBaHHS JAHUX Y JIAHIIOTaxX JOJaHOL
BapTOCTI B arponpoI0BOJIbUYOMY CEKTOpPi); 6) YIakoBKa XapyOBUX MPOAYKTIB K BaKJIHUBHHA €JIEMEHT
JUTSI BUPIIICHHS TPOOJIEM CTAJIOTO CIIOKUBAHHS XapuOBUX MPOIYKTIB.

JloenHaHHs TepUTOpii YKpaiHH 10 TaHOTO IHCTPYMEHTY JI03BOJIUTH OTPUMATH JIOCTYII JIO PECYPCIB,
HABUYOK, 3HaHb, MOXKIHBOCTEH €C, 30KpeMa JIOCTYII 0 €KCIIEPTHUX 3HaHb, METOOJIOTII, 00JIaTHAaHHS.
Taka MiKperioHaJdbHa TEeMaTHYHA CIIBIPAIlI MOXE OYTHM KOPHCHOIO SIK 3aci0 CKOpOYEHHs BHUTpAaT B
pe3ynbTari eKoHOMIi MaciiTaly, 10 B MiJICYMKY CHPHUSITAME MOKPAIIEHHIO KOHKYPEHTOCITPOMOXKHOCTI,
€KOHOMIYHOT CTIMKOCTI Ta CTIKOCTI PEeTi0HAIbHUX 1IHHOBAIIIHHIX €KOCHCTEM.
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The issue of sustainable restoration of agricultural landscapes after military operations is very
relevant for the Ukrainian economy and requires the development of tools and mechanisms for its
implementation.

Ukraine accounts for 11% of the global wheat market, 16% of barley, 15% of corn, 16% of
rapeseed, 50% of sunflower oil, 9% of sunflower seed trade and 61% of sunflower oil cake; while for
Russia these figures are 20% (wheat), 16% (barley), 2% (corn), 3% (rapeseed) and 20% (oil cake).
Ukraine has become an important supplier to the EU, being the main supplier of corn (9.2 megatons
on average — 57% of supplies), rapeseed (2 megatons — 42% of European imports by volume),
sunflower seeds (0.1 megatons — 15%) and sunflower cake (1.3 megatons — 47% of imports), and
to a lesser extent wheat (1 megaton — 30% of imports); whereas russia is also, but to a lesser extent,
an important supplier to the EU of wheat (0.5 megatons — 11%), but mainly of rapeseed cake (0.2
megatons — 50%), sunflower cake (0.9 megatons — 34%) and sunflower seeds (0.3 megatons —
35%).

Ukraine has a major role and potential to play in solving the global food crisis. To do this, it
is necessary to restore agricultural landscapes after the war. The bioeconomy, which is a mechanism
for achieving sustainable development goals, can become a tool for restoring and building a new
innovative economy. The bioeconomy — an economy based on the sustainable and circular use of
biological resources and processes to produce food, feed, bio-based products and services — has
major untapped potential to support both climate change mitigation and adaptation.

Bioeconomy will allow to reduce emissions of greenhouse gases in the agro-food system.
Around one-third of global greenhouse gas (GHG) emissions currently come from agrifood systems.

The bioeconomy offers opportunities to reduce GHG emissions along the agrifood system by
replacing fossil-based resources and processes with biological ones, from microbiome innovations,
biofertilizers and biopesticides, to new food sources, bio-based plastics and textiles, and biological
waste management, to name just a few.

A sustainable and circular bioeconomy also presents opportunities to improve climate change
adaptation and resilience, through promoting ecosystem restoration and nutrient and water retention
in soils, supporting indigenous and local livelihoods based on biological products and services, and
building the conditions for more sustainably managed forests and fisheries.

More than 60 countries and regions now have bioeconomy or bioscience-related strategies
which, among objectives such as increasing food and energy security, supporting livelihoods and
incomes, and fostering innovations, contribute to their efforts to meet their nationally determined
contributions (NDCs) to cut GHG emissions and adapt to climate change.

Policymakers at local, national, regional and global level should pay urgent attention to how
the bioeconomy could shape the climate path going forward — the resource efficient circular
bioeconomy alone is projected to reach a value of USD 7.7 trillion in 2030 (WBCSD, 2020), and it
is important that the right structures are put in place at all levels so that bioeconomy development
supports climate action and the achievement of the Sustainable Development Goals (SDGs).

A sustainable bioeconomy should aim to achieve land degradation neutrality and restore
degraded land. Realizing this potential requires investment, innovation, policy development and
systemic change.
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@DakTOpHHUI aHANI3 TO3BOJISIE 3BECTH BEIMKY KIJIBKICTh OKPEMHUX MapaMeTPiB IPYHTY B KiIbKa
OUTBIIMX TPYIT O3HAK (Tak 3BaHi «pakTopu»). Lle 1ae MOKIMBICTh 3HAYHO 3HU3UTH BUTPATH HA BIJIOIP
1 a"ayi3 mpoO IPYHTOBHX 3pa3KiB Ta HAJAATH OUTBIN SKICHI MTOSCHEHHS SIBUIIL.

DakTOpHUH aHANI3 € CTATUCTUYHUM METOJIOM, IO JO3BOJISIE€ BUSIBUTH JIATEHTHI (PaKTOpH, 110
BIUIMBAIOTh HA KEpOBaHI mMapaMeTpu. ToMy SKICTh NPOBEACHOrO aHaji3y, aJeKBAaTHICTh Ta
3pO3yMUIICTh OTPUMAHMX PE3YNIbTATIB CHIIBHO 3aJIeKUTH BiJl MPaBUIIBHOI iX iHTepnpeTalii. Lleii eTan
aHaJli3y BEJIbMU BIJIOBIIAJIbHUN, BUMArae 4iTKOro ysBJIE€HHS IIPO CEHC MOKA3HUKIB, 3AJIyYE€HUX IS
aHaTI3y 1 Ha OCHOBI IKUX BUAUICHO (DaKTOPH.

O0’extn Ta MeronM. JlocmijpKyBanucs YOpPHO3EMH THIIOBI TIHOOKI CepeIHBOTYMYCHI
CepeHbOCYTTIMHKOBI muiyBaTo-mimiani Ha Jjeci JliBoOGepexoxks Jlicocrermy VYkpaiHu y Mexax
3iHbKiBCBKOTO p-HY. IlonTaBchkoi o0, J{s mociimkeHs 00paHo Taki 00’€KTH: OpraHiYHa CHCTeMa
3emsiepoOCTBa (CHaepar); OpraHiyHa cucTemMa 3emiiepoOcTBa (KOMIIOCT), 1HTEHCHUBHA CHCTEMa
3emiiepoOcTBa (MiH. JOOpHBa), TIEpeIoroBa IUIsSHKA, MO He o0pobisacs nmonan 30 pokis. Binodip
3paskis (0—-10, 10-20, 20-30, 30—40 cm) npoBoAMBCS B MEPLIil JjeKai TpaBHs, CEpIIHs Ta JIUCTOINAAA
npotsaroM 2018-2020 pokiB. 3pa3ku I'PyHTY JOCIIKEHO Ha yncenbHICTh Me3odaynu (Collembola,
Oribatida), 4MCeNbHICTH €KOJIOTOTPO(IUHMX TPyH MIKpOOpPraHi3MiB 1 AaKTHBHICTb KaTallasu,
1HBEpTa3H, ypeas3u, AT IpOreHas3 , MpoTeasH 1 1elojia3u. AHaII31 MTPOBEACHO CTaHIAPTH30BAHUMU
METOAAMHU y TPhOX KpaTHil moBTOpHOCTI. O0’€KTaMU CTaTUCTUYHOrO aHamidzy € 540 mepBHHHUX
3MIHHHX, 1110 XapakTepu3ytoTh 180 1HIUBIIyalbHUX 3Pa3KIB IPYHTY.

Mertoro nociiyKeHHs € BU3HAUEHHS PI3HUII MK YOPHO3EMaMHU THUIIOBUMH 32 PI3HUX CHCTEM
3emyIepoOCTBa Ha OCHOBI JJAaHUX O10JI0T1YHOT aKTUBHOCTI 32 JIOTIOMOTOI0 (DAaKTOPHOTO aHai3Yy.

PesyabTaTn jocaimskenHsi. Ha ocHOBI  MeTOAy TOJNOBHMX KOMIIOHEHT, ILUIIXOM
OpPTOTOHANILHOTO 00epTaHHs MaTtpuli Equimax, oTpumaHo Tpu ¢akTopu, 110 MOSCHIOWTh 66,44 %
aucnepcii qochimkyBaHux 3MiHHUX (Tabn. 1). AnexBartHicts BuOipku (Tests Kaiser-Meyer-Olkin)
ctaHoBuTh 0,85, 110 CBITYUTH PO JOCTATHIO a/ICKBATHICTh MOKA3HUKIB, 10 aHATI3YIOTHCS.

Crnig po3yMiTH, IO MPOLEAYypU OOEpTaHHS HE 3MIHIOIOTH YaCTKHU TOSICHEHO! IUCIepcii,
B1JI0YBA€THCS JIMILE TIEPEPO3NOILT TUCHIEPCii, IKY MOSICHIOE KOKEH 3 OTPUMaHUX (PaKTOpiB, a TAKOK
(akTOpHE HaBaHTAXEHHS KOXKHOI 3MiHHOi. TakuM UYMHOM, METOI0 JOCHIJHHKA, IO 3aCTOCOBYE
MpoLeaypH 00epTaHHs, € OTPUMaHHS OUIBII 3pO3YMITIOL JUIsl IHTEepIpeTalii CTPYKTYpH JaHUX, 0
aHAI3yI0ThCsA. Y HAIIOMYy BUMAJKy, OOepTaHHS MaTpuli 3a MerogoM Equimax mano HalOimbIn
KOHTpacCTHI 3Ha4eHHs (aKTOPHUX HABaHTAKEeHb. Hanmpukiiaz, mokasHUK YMCETbHOCTI aKTUHOMIIIETIB
3a Pi3HOrO OO0EepTaHHS MOKE HaJeXKaTH O Pi3HUX (PAKTOPIB 1 JIMIIE y TPEThOMY Ma€ HaWOUIbIINIA
koeirieHT GaKTOPHOTO HAaBAHTAKEHHSI.

PesynbraTtoM (hakTOpHOro aHamizy CTajJo BUAUICHHS TPhOX TPYyIN IOKA3HUKIB, IO
XapaKTepu3yloTh: 1) dHCeNbHICTH OakTepiil 1 MIKPOCKOMIYHUX TpuOiB; 2) YHCENbHICTD
MIKpOapTpoOIoJl Ta AaKTUBHICTh 1HBEPTa3M, MpOTea3H, LENI0Na3u, JAEriIporeHasu, ypeasu;
3) uKMcenbHICTh AKTUHOMILIETIB 1 aKTUBHICTh KaTajas3u.

OTtpumani pakTopu YMOBHO MOKHA Ha3BaTH:

Factor 1 mikpoO10JIOTT1YHUI PO3KIIa POCIUHHUX PEIITOK

Factor 2 bepMeHTaTUBHUI PO3KJIa/l OPTaHIYHUX PEUYOBUH
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Factor 3 oKUCHO-BITHOBHI peakIlii

Tabnuus 1. Marpuis pakTOpHUX HABAaHTAKEHB MicIs 00epTaHHS

Hazea Factor 1 Factor 2 Factor 3
AKTHUBHICTH KaTajaa3u -0,0495319 {0,232032 0,779786
AKTHBHICTH IHBEpTa3U 0,197606 0,829073 0,308418
AKTHUBHICTb ypea3u -0,123982 0,713833 0,122013
AKTHBHICTb JIET1IpOTeHa3N 0,457178 0,625961 0,236435
AKTHUBHICTb IIPOTEA3U 0,0887796 0,711949 0,32102
AKTHBHICTb IICITIOJIA31 0,346157 0,630957 0,275041
YuncenbHICTh MIKPOCKOIIIYHUX TPUOiB 0,744176 0,272379 0,252882
YucenbHICTh aKTHHOMILIETIB 0,344876 0,234571 0,789935
YuncenbHICTh aMUJIOTITHYHUX MIKPOOPTaHi3MiB 0,600907 0,262003 0,568257
YucenbHICTh aMOHI(IKYyBaTIBHUX MIKPOOPTaHi3MiB 0,832065 0,154342 0,22231
UrcenpHICTh ONMTOHITPOMIIFHUX MIKPOOPTraHi3MiB 0,694672 -0,0447918 [0,500284
YncenpHICTh 01irokapoogiTbHUX MIKpPOOPTaHi3MiB 0,864686 0,0376275 |-0,106616
UuncenpHICTh TyMaT-po3KiIaiadbHUX Mikpoopranizmis |0,707975 -0,0320164 {0,529001
YucenpHICTh HOTOXBICTOK -0,0115971 ]0,706543 -0,0492296
UncenpbHICTh MAHIUPHUX KITIIIIB 0,243242 0,429458 0,202458
Bincorok nosichennst BuOipku gaHux 66,44% 43,34 15,93 7,16

[IpoBenenunii anamiz MO3BOJIUB BHUSIBUTH BKJIMBI 3aKOHOMIPHOCTI MPOSIBY BHIIICHHX
(dakTopiB 3a OKpeMuUMH 3pa3kamu i ce3oHamu. Tak, y 2018 p. HaiiBaromimmm ¢pakropom y 0-20-
CaHTHMETPOBIii ToBII OYB (hakTop 1, TOOTO MiKPOOIOTOTTUHMI PO3KIIA] POCIUHHUX PEIITOK. 3pa3KH,
BiiOpaHi 3 1HIMX TIMOWH, 3aCBIMYIIN PO OUTBII BAarOMHU BIUTUB I'PYHTOBUX (epMeHTIB ((pakTop
2). IcTOoTHOMO PI3HUIICIO MK BapiaHTaMu OyB MPOSB TPETHOro (HaKTOpPy, TOOTO OKMCHO-BITHOBHUX
peaxiliil y OCIHHIX 3pa3Kax BapiaHTa IHTEHCHBHOI cuctemu 3emiiepodctBa. Lllo cTocyeThes 3paskis
IpyHTY Bigiopanux y 2019 i 2020 pp., BiiMi4aeMO MOCHJIEHHS MPOSIBY OKMCHO-BIIHOBHUX PEaKIii
(dakTop 3) B ycixX rpyHTax, 10 MiIAI0THCS 0OPOOITKY.

BucHoBku. YopHo3eMH 3a OpraHiuHOro 3eMJepoOCTBa XapaKTEpPHU3YIOThCS BUILIUMHU
MTOKa3HUKaMH 010JI0TTYHOI aKTUBHOCTI MOPIBHSAHO 3 TPAJULINHOIO IHTEHCUBHOIO TEXHOJIOTIEIO, alie
HIDKYMMM, HIXK Ha NEepeNoroBiil aAinsgHIl. B pe3ynprari npoBefieHHs (pakTOpHOro aHali3y BAAIOCs
o0’enHatu 15 mMoOka3HUKIB O10JIOTIYHOI AKTUBHOCTI, OOpaHMX Ul JOCHIIKEHHS O10XIMIYHHUX
MPOIIECIB, 1110 MPOTIKAIOTh Y IPYHTaX, Y 3 GakTopu. AHami3 3B’A3KIB Ta IHTEpIIpeTaLis uux (Gpakropis
JI03BOJIMJIA BCTAHOBUTH HAsABHICTh ICTOTHOI PI3HHUII MK YOpPHO3EMaMH, IO OOpOOIISIIOTHCS 1
JUISHKOIO TIE€peJory 3a 30UIbIIEHHSIM MpPOSBY TPEThOro (akTopy (OKHMCHO-BIAHOBHHUX peakiiil) y
IPYHTax, M0 MIJAAIOThCA OO0poOITKy. BusiBmeHo OLIbIN ICTOTHHH BIUIMB TPETHOTO (HaKTOpy Yy
YOPHO3€eMi 32 IHTEHCHUBHOT CUCTEMH 3eMJIepOOCTBaA.
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Problem definition. In Ukraine, there was an acute problem of restoring agricultural
landscapes after hostilities, which requires concentration of efforts of a wide range of stakeholders.
As aresult of hostilities, large areas of agricultural land were damaged and polluted, resulting in lower
agricultural productivity, reduced incomes of local communities and losses for the national economy.
With this in mind, it is necessary to develop and implement effective strategies for sustainable
restoration of agricultural landscapes. This will contribute to ensuring food security and economic
growth of the country, as well as achieving environmental goals such as improving soil fertility,
conservation and restoration of biodiversity and the development of sustainable agriculture.

The current state. The war in Ukraine has caused significant damage to the environment of
the country, in particular to agricultural land, which over 100 thousand square kilometers of territory
of being mined (UNEP, 2022; OECD, 2022).

As a result of the conflict, many agrolandscapes are subject to devastating effects, including
destruction of soil structure and biota, burning of forests and forest strips, pollution of water sources
and land with hazardous substances, etc. Scientists investigating soil and agriculture in Ukraine argue
that as a result of hostilities, at least 10.5 million hectares of agricultural land were destroyed. This
makes up 25 % of the agricultural land of Ukraine (Matveev et al., 2023; Prysedska & Shramovich,
n.d.).

According to the State Environmental Inspectorate, during the war, more than 280 thousand
square meters of soil are contaminated with the toxic compounds (Imenko, 2023). More than 59
thousand hectares of forests and other plantations are burned by missiles and shells. In general, the
estimated calculations of losses established by the State Environmental Inspectorate in accordance
with the approved methods amount to 2 trillion 65 billion of UAH (Exo3arpo3a, n.d.; Jleonos, 2023).

The invasion of Russia in Ukraine caused an extremely negative effect on Ukrainian
agriculture. Military actions and consequences of the conflict led to serious losses in the agricultural
sector (MatBeeB, 2023). The cultivation of grain has significantly decreased, the land area that can be
mined has increased. The blockade of the Black Sea and damage to agricultural enterprises also led
to increased costs and risks to the production and export of grain. The negative consequences of the
war affected both large agricultural enterprises and small producers, which have lost the opportunity
to conduct their activities due to the increase in the cost of production and general losses (FAO, 2022).
All these factors have caused serious challenges for Ukraine and its agricultural sector. As of February
2023, the total losses of Ukrainian agriculture are estimated at 40.2 billion US dollars, of which direct
losses amount to $ 8.7 billion (Kulish, 2022; World Bank et al., 2023.
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FAO estimates that 33 % of agricultural land in Ukraine have suffered significant degradation,
a 13 % increase compared to the pre-war period, and the rest of the land is under threat (FAO, 2022).

The destruction of the Kakhovka hydroelectric power plant led to a significant deepening of
the ecological crisis. This destruction caused the fall of the Kakhovka hydroelectric power plant water
reservoir by 72 %, or 14395 cubic kilometers of water. The amount of direct losses caused by the
explosion of the Kakhovka hydroelectric power plant is at least $2 billion. Agriculture suffered losses
of $25 million to the environment and the environment suffered losses of $1.5 billion. 150 tons of oil
flowed during the explosion of the dam (Kulish, n.d.; [Ipuceaceka & lpamosuy , n.d.))

The impact of the war on the objects of the environmental network was also significant. As a
result of the Russian attack, 20 % of the protected areas of Ukraine with a total area of about one
million hectares were affected. 2.9 million hectares of Emerald Network — areas that need protection
on the pan-European level were at risk (Cnoso 1 Jlino, 2022).

Programs and initiatives for the restoration of agrolandscapes.

The state of Ukraine is actively working to solve the problem of restoring agricultural
landscapes affected by hostilities. However, it is a complex and long process that requires
considerable effort and resources. Thus, Ukraine is actively working on several strategic initiatives
to restore it's natural and agricultural environments after the war. Key strategies include the
development of a post-war recovery and development plan focused on green economy and emission
reduction, as well as priority recovery of more than 470000 hectares of agricultural land, including
their inspection and demining. The first initiative, presented by CSIS Ukraine Economic
Reconstruction Commission (Welsh & Dodd, 2022), is aimed at creating a political framework for
attracting private investment in the reconstruction of the Ukrainian economy, in particular in
agriculture, energy and transport. The second initiative addresses the environmental impacts of war
and the development of green reconstruction (OECD, 2022) including plans to reduce emissions and
reduce health and environmental risks in the short term. Also, there is an initiative AGRI — Ukraine
(AGRI — Ukraine, 2023), launched by the United States through USAID to support agricultural
production and exports in Ukraine and mitigate the global food security crisis caused by the war
against Ukraine. The Ukrainian authorities are also developing several strategies to restore
agricultural landscapes and the environment after military operations.

Other programs for the restoration of rural landscapes in Ukraine include the Comprehensive
Recovery Programme of Regions and Territorial Communities, which defines the priorities of the
recovery policy and includes a set of measures to restore the territories affected by armed aggression
(Kabiner MinictpiB Ykpainu, 2022). This program is developed in the format of an electronic
document and can be initiated by the head of the regional state administration or the executive body
of the local council.

There is also a Program for the comprehensive restoration of communities’ territories
(KomiteT nepkBiaay, MiCLCAMOBpPSIyBaHHS, PErpO3BUTKY Ta MictoOyayBanHs, 2023), which
provides communities with a methodological basis, examples of documentation and an algorithm of
actions to develop their own recovery programs. This program helps communities to develop an
action plan for the restoration of their territories.

Addendum 1 provides a list of initiatives aimed at restoring agrolandscapes after hostilities in
Ukraine. This information can help in determining the current state of recovery efforts, as well as in
identifying possible directions for further research.

Below are the main recommendations of the conference participants organized by thematic
conference sections. These recommendations supported by references to publications are collected
for development of strategies and programs aimed at the the restoration of war-affected
agrolandscapes of Ukraine by the organizations involved in these activities.

1. Assessment of harm to agrolandscapes

In order to adequately assess the losses of natural resources during the war, the evaluation
methodology must be established and tested with broad involvement of scientific experts. The results
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of such an assessment will allow projecting severity of damage and developing plans for rehabilitation
of the environment after the end of hostilities (Alieksieienko et al., 2023; Burkynskyi et al., 2021;
Cherchyk, 2022). The main tools for assessing harm to agricultural landscapes, taking into account
the security factor, should be:

a. Methods of remote sensing and broad use of geographic information systems (GIS) —
for determining the risk zones and identification of possible degree of damage and severity of their
impact (EarthStat, n.d.; GIS University, n.d. Satellite Imaging Corp, n.d. El Jazouli et al., 2017).

b. Modeling: use of mathematical models to predict possible losses and assess their
impact on agrolandscapes (IISD, n.d.; MathWorks, n.d. Skydan et al., 2023. Methods for assessing
war-related damage include predictive modeling and post-war ground-based model validation
techniques (KOBAN & Pfluger, 2023).

c. Economic approaches: assessment of economic losses associated with damage to
agricultural landscapes, including crop loss, recovery cost and impact on agricultural enterprises
(Kumar & Verma, 2022; Liselotte, 2022).

d. Ecosystem restoration monitoring as an indicator of the restoration of degraded
landscapes (FAO, n.d.; Food Tank, 2023; Simelton et al., 2021).

2. Monitoring of contamination in food and feed

About 70 % of the acreage for major exported crops in conflict zones may be subjected to
additional heavy metal pollution (Sytar, 2022). The accumulation of heavy metals and other toxicants
in food and feed is associated with soil status, especially humus content and soil biota state. It should
be noted that over the past 25 years, the average humus content in the soils of Ukraine has decreased
from 3.36 % to 3.16 % (Superagronom.com, 2021), but how much this figure will change after the
end of hostilities — is not known.

It is recommended to monitor the content of toxicants in crop and livestock products not only
in areas that have been imposed to direct destruction due to the conduct of hostilities, but also on
those on the route of missiles that can be zonally or discretely contaminated with highly toxic rocket
fuel. Special attention is needed to monitor products with high potential accumulation of heavy metals
(Simelton et al., 2021; Tiodar et al., 2021), horticulture and organic products. Highly polluted crop
produce should be withdrawn from food market or used for bioenergy production. Produce where the
content of pollutant is reaching upper limits of permissible levels can be used for animal feed
production following mandatory monitoring of pollutant accumulation in livestock food products
(which requires further research).

Monitoring requires establishment of mobile laboratories for heavy metal monitoring in soils
(Davidson, 2013; Inobeme et al.,, 2023; Moor et al., 2001; Wierzbowska et al., 2018), and
development of sensors and test systems for self-use by landowners. It is necessary to develop
sampling techniques both for agriculture fields and food products. Cheaper alternatives for of pre-
assessment of potential pollution level include modeling (Breus, 2022) and the use of plant indicators,
when the high content of pollutants is monitored by visual symptoms (Saber et al., 2015), and in some
cases phytoindication can be used for quantitative determination of the level of pollutants (Altaf et
al., 2021; Best & Haeck, 1983; Posthumus, 1983. Saha et al., 2021)

3. Emergency measures to reduce harm
In the short term, Ukraine should focus on eliminating and reducing the greatest risks that war
poses to human health and the environment. First of all, the following steps should be taken:

a. To establish safety zones and restrict access to hazardous zones in agricultural land
(Dias et al., 2021).
b. To develop a plan of emergency measures to minimize the impact of military actions

on agrolandscapes, in particular to prevent the spread of pollutants in the environment, pollution of
watercourses and accumulation in trophic chains (OECD, 2022).

C. To conduct a rapid assessment of losses for the initiation of restoration of the most
important objects of agricultural infrastructure.
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d. Organize monitoring of water sources and soils to detect pollution.

e. Introduce phytoremediation to clean contaminated soils as the most affordable
measure.
f. Financially support affected communities during the period when safe agricultural

production can not be conducted.

4. Recovery strategies — conservation and rewilding

Taking into account Ukraine’s foreign policy course to join the European Union and Ukraine’s
commitment to preserve and expand protected areas, wetlands and reduce arable areas, it was
established:

- The total area of the nature reserve fund of Ukraine is insufficient and remains much smaller than
in most of the European countries, where the average percentage of reserve is 21 %. Expansion
of these territories at the state and local levels is necessary to ensure the long-term survival of
ecosystems, protect endangered species and mitigate the effects of climate change.

- Preservation of wetlands can save Ukraine from catastrophic floods. The EU Strategy on
Biodiversity by 2030 states that natural-oriented solutions such as the protection and restoration
of wetlands, peatlands, will be crucial to mitigate the effects of climate change.

- As part of the overall efforts to protect the environment and biodiversity conservation, measures
can be taken to optimize land use, including reducing the area of arable land.

Thus, during the development of strategies for the restoration of affected regions, nature
conservation and rewinding solutions should compose a significant part of landscape management
decisions.

Nature Conservation — the withdrawal of land from economic use and planting in these
territories of perennial grasses, reforestation or re-naturalisation, i.e. gradual unmanaged return to the
natural state — is one of the cheapest and most affordable ways of handling areas that have most
suffered from hostilities (van Noordwijk et al., 2020; Edrisi et al., 2022). The main measures to restore
biodiversity of agrolandscapes are as follows:

a. Promoting nature protection approaches to the restoration of rural landscapes,
including rewilding, i.e. restoration of natural ecosystems and biodiversity (Anderson and Gough,
2021; Egoh et al., 2021). Priority areas for conservation are those adjoining the existing protected
areas, organic farms (the productivity of which depends on the surrounding biodiversity) and
landscapes with concentration of of large agricultural enterprises and arable areas, with severe lack
of natural and semi-natural habitats for providing agroecological services and establishment of
biocorridors.

b. To develop and apply approaches for establishment of ecologically balanced
landscapes tailored to zonal-natural characteristics, economic, social, and ecological conditions and
features of the areas where natural recovery takes place (Dong et al., 2022; Egoh et al., 2021;
Yermolenko et al., 2021).

c. Promoting the spread of the novel technologies of agricultural production, accounting
for environmental considerations and are focused on achieving ecological balance (no/lowtill,
contour-meliorative land use, organic production, etc.) (Vincent-Caboud et al., 2019);

d. Planting or nudersowing plants which support wildlife food chain (Frontiers, 2023)
and can be used for phytoremediation;
e. Surcharges from the local budget to producers implementing organic production

systems, increase the rate of pasturelands and perennial wood plantations on their farm (Cosgrove et
al., 1985; PLOS Collections, 2021; Rewilding Europe, 2022; Attra, n.d.);

f. Strengthening international cooperation — cooperation with international experts in
determining criteria for defining future use strategy for territories between their reclamation or
conservation (European Commission, 2023; Transparency International Ukraine, 2022). Activate
participation in international consortia and collaborative project activities aimed at addressing the
specified tasks within grant programs (e.g., Horizon Europe);
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g. Restoration (with a focus on self-recovery) of natural ecosystems in border and former
front-line areas, since agro-landscapes of these areas are likely to be seriously damaged and heavily
mined, therefore their reclamation can be difficult and costly (EUROPARC Federation, n.d.; Lurgi et
al., 2016). At the same time, the land removed from cultivation, in particular the steppe zone, may be
subjected to a significant spread of invasive species, so preventing the spread of the latter requires
development of coordinated strategies by ecologists and agriculture scientists;

h. Development of strategies for restoring agrolandscapes at the state and community
levels to create and restore ecologically balanced landscapes;

i. Continued modernisation of environmental institutions at the national and regional
levels to increase their capacity administrative capacity to implement measures for sustainable
landscape restoration.

S. Recovery strategies — reclamation approaches

In the de-occupied territories, the agro-landscapes after demining require further measures to
minimize environmental risks. An algorithm should be developed, including comprehensive
aroecological monitoring of the state of agrocenoses, identification of potential sources of pollution,
evaluating degree of physical, chemical, and biological degradation of soils, establishment of
ecotoxicological assessment of local pollution sources, and if necessary — condinting all stages of
soil reclamation in agrocenoses for resuming their agriculture management.

Reclamation - carrying out a set of organizational, technical and biotechnological measures
aimed at restoring the soil cover and improving condition and productivity of affected lands with
possible restoration of aboriginal species diversity for improving biodiversity (Buczynska, 2020;
Kaur et al., 2021).

On-site phytoremediation is a cost-effective, environmentally friendly, solar-based promising
approach with broad broad public recognition (Shikha, 2021). It is recommended to use contemporary
technologies of phytoremediation using crop rotation with heavy metal hyperaccumulators in war-
affected territories (Sytar, 2022). It is proposed to use multifunctional bioremediation plants, which,
for example, can serve as a fodder base for wild animals or used for bioenergy production.
Phytoremediation may include additional measures to improve its effectiveness (e.g., the use of
microbial preparations, application of nutrients and organic matter etc.). Reclamation may also
include groundworks (e.g., the cultivation and establishment of earth structures for water retention,
establishment of perennial wood plantations for improving environmental conditions for growing
crops on recultivated lands) (Gerwing et al., 2022).

6. Microbial preparations in reclamation projects

Human economic endeavors are progressively emerging as a catalyst for heightened
intervention in the inherent processes governing soil formation, consequently inducing substantial
alterations in the operational dynamics of soil biota (Rieznik et al., 2021, 2023). The aftermath of
prolonged, rigorous soil utilization within biocenoses manifests as a noteworthy depletion in the
diversity of soil biocenosis, accompanied by a reduction in the abundance and, in some instances, the
extirpation of specific taxa of beneficial organisms (Bulyhin & Tonkha, 2018).

The soil microbiota plays a pivotal role in sustaining vegetative plant growth. Beneficial
microorganisms, through the decomposition of root residues, post-harvest remnants, manure, cover
crops, and more, enhance soil content of humus, mobile compounds of nitrogen, phosphorus,
potassium, and other essential elements. Their activity leads to the formation of biologically derived
substances acting as biocatalysts — enzymes, vitamins, free amino acids, and plant growth regulators.
These compounds stimulate growth processes and fortify resistance against phytopathogenic
microorganisms. The impact of warfare negatively affects both the agrochemical properties of soils
and their microbiota. Therefore, strategic restoration through increasing the abundance of
saprotrophic microflora beneficial to agricultural crops becomes crucial. An effective solution in this
direction involves the application of destructors containing fungi of the Trichoderma genus, bacteria
of the Bacillus, Azotobacter, Enterobacter, and Enterococcus genera. Their use significantly reduces
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the presence of pathogenic fungi and enhances saprotrophic species (BTY-Lleatp, 2017).
Experimental findings affirm the efficacy of microbial preparations such as Rodex, produced by
BTU-CENTER, in increasing the speed and percentage of hydrocarbon residue degradation during
soil remediation processes. Consequently, the application of Rodex biopreparation for bioremediation
of oil and diesel-contaminated soil emerges as an environmentally friendly and effective method
(bonoxoBcekwii et al., 2022). It is widely known that microbial preparations can be used to accelerate
the recovery of degraded land, to improve the growth of phytoremediator, as well as for the restoration
of resident microbial biodiversity (Dai et al., 2023; GU et al., 2023; Maestre et al., 2017; Saha et al.,
2021).

The application of microbial preparations for soil restoration, increasing crop productivity
(Borzykh et al., 2022; Shahid et al., 2023), and as an alternative to chemical pesticides (Saeed et al.,
2021) contribute to the preservation and improvement of soil quality and fertility (Volkohon, 2012).
Effective inoculants and beneficial microorganisms used for supporting plant growing and reducing
the use of chemical pesticides (Elnahal et al., 2022) can improve condition of war-damaged soil
(previously degraded by intensive agricultural production) and its microbiological activity (Behera et
al., 2021). Microbial inoculants and bioprotectors, as well as the use of more efficient microbial
strains can improve crop productivity (Ben MriD et al. 2021; Zakharchenko et al., 2023) and
communities of microorganisms to restore degraded soils (Nwankwegu et al., 2022) jointly contribute
to sustainable and environmentally friendly plant cultivation.

7. Agroforestry and Forestry in Recovery Projects

To improve the ecological state of agrolandscapes after hostilities in Ukraine, increase their
productivity and sustainability, it is necessary to increase the shelterbelt coverage to the minimum
required level of ecologically adapted land use, including:

a. Wider use of less-common agorforestry practices in Ukraine as an integrated approach to reduce
greenhouse gas emissions, increase water retention, soil structuring and reduce erosion, and for
phytoremediation, in particular from heavy metals (Nair et al., 2022; Rani J. & Paul B., 2023;
Ranjan, 2021; Zhang et al., 2023). Developing guidelines on mixed cropping including selection
of cash, technical, medicinal crops or honey plants for areas with different illumination (shade
tolerance) (Dubey & Dubey, 2022; Sydorenko, 2020;

b. Develop solutions for safe demining, restoration (in particular using robotics) and assessing the
status of shelterbelts (Jaradat et al., 2018; Muscat, 2005; Pearson et al., 2022;

c. The use of introduced drought-tolerant trees (after investigating their invasive potential in the
harsh steppe conditions and considering the impact of climate change (Pantera et al., 2021; Raj,
2017,

d. Initiate interagency cooperation and coordination during inventory, monitoring and protection of
protective plantations (Congjuan et al., 2022), involving local communities.

8. Bioenergy Crops in Restoration Projects

Remediation using energy crops allows the farmer to retain profitability during the soil
detoxication and restoring their fertility, help communities to develop their energy autonomy, and
provides nature with additional habitats when cultivating perennial crops with a long rotation cycle.
Successful implementation of bioenergy projects requires local infrastructure, advocacy and advisory
support.

A permaculture solution (resistant and multifunctional) for any agricultural (including
bioenergy) project lies in establishing dense plantations with diverse genome rather than choosing the
single most productive variety (Ferguson & Lovell, 2014; Q. Li & Yan, 2020). Therefore, the most
appropriate solution in designing bioenergy crop plantations lies in combining grassy and woody
crops on the site using agroforestry technology. The practice of mixed cropping has a special
advantage over other methods on soils contaminated with heavy metals (Barbosa et al., 2018;
CORDIS, n.d. For example, joint cultivation of sunflowers (Helianthus annuus), soybeans (Glycine
max) or willow (Salix spp.) and poplar (Populus spp.) significantly increases the rate of migration of
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heavy metals in the soil and the efficiency of phytoremediation (Jha, 2017; Amabogha, 2023).
However, a specific combination of crops that can be grown together for phytoremediation will
depend on specific soil conditions, types of available pollutants and specific characteristics of crops.
To ensure maximum efficiency of phytoremediation, effective spatial distribution of plants is also
important (Wu, Peng, Sheng et al. 2021). There are different ways to combine species on the site,
when plants grow over the same time interval or alternately (Gomes, 2012)

9. Mitigation — redesign of cultivation technologies and irrigation systems

Post-war recovery means agriculture management in conditions of limited resources (in
particular, water). This causes the need to change the growing technologies to more resource-
efficient, change the set of cultivated crops (for example, with preference to more drought-resistant
for unirrigated or more profitable for irrigated fields) and farm management (e.g. earning a portion
of profit from solar or wind farming and compensation from state or grant programs for increasing
biodiversity support areas). Priority measures are:

a. Transition to resource-efficient digital agriculture (including the use of sensors, satellite images,
drones and artificial intelligence) to mitigate its impact on climate and environment (Liu, 2023);

b. Introduction of precision farming: real-time weather forecasting will help land users make daily
decisions about when and how much to irrigate, fertilize and how to optimally apply pesticides to
their crops (Bendre et al., 2015; Fathi et al., 2022; Raimundo et al., 2021);

c. Optimisation of water supply, in particular identification of potential local irrigation sources
(career lakes, ponds) (Paria, 2021; Vallejo-Gomez, 2023); creation of small ponds and contour
tillage to retain snow and rainwater (Shepard, 2020), applying philosophy of joint irrigation
management with active participation of citizens in decision-making;

d. Supporting transition to organic and ecological agricultural production, in particular through
preferential recovery support for organic producers (or those who plan to convert to organic
production);

e. Development of sustainable and decentralized agri-food systems to ensure food and
environmental security of Ukraine;

f. Financing green investment plans with appropriate and long-term support (McKinsey
Sustainability, n.d.; The World Bank, n.d.

Thus, Ukraine has a number of challenges for sustainable restoration of agricultural
landscapes affected as a result of Russia’s military invasion. However, solving these problems is a
complex and long process that requires considerable effort, resources and developing consensus
solutions with a wide range of stakeholders and beneficiaries — agrarians, representatives of local
authorities, scientists, environmentalists, international and local NGOs.

In the long term, “green” postwar should be a priority for the fundamental transformation of
Ukraine towards a green economy (OECD, 2022; Welsh & Dodd, 2022). The priority direction of
Ukraine’s foreign policy should lie in harmonization of national legislation with the European
directives (Yakymchuk et al., 2023) and its implementation in the regions affected by the war.
Rational scientifically sound risk assessment, combined with new economically feasible recovery
methods, should be an incentive for the wider application of environmental solutions (Fernandez-
Lopez C. et al., 2022).

Survey of conference participants and governors of amalgamated territorial communities
regarding agrolandscape restoration strategies

The conference organizers conducted a survey with 35 conference participants (Fig. 1) and
13 representatives of the governing bodies of the amalgamated territorial communities (Fig. 2) for
initial determination of public approval of proposed agrolandscape restoration strategies.

Scientists (agriculture and ecology), as well as residents of Odessa, Kherson and Kyiv
oblasts predominated among the survey participants (although other oblasts and occupations were
also represented, Fig. 1D). The plots of a quarter of the respondents were affected by hostilities
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(eruptions from shell explosions, fragments of ammunition and military equipment, mining, usage

as a military training ground).
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Fig. 1. A. Evaluation of postmilitary agrolandscape restoration strategies by the participants
of the AgRes2023 conference (n=35). The columns represent the evaluation of the strategies in %
(plotted on the left ordinate). Scatter plot and error bars indicating means (based on the scale below)
and standard deviations, respectively are plotted on the right ordinate. Answers defining the strategy
as absolutely important (5) and rather important (4) are located below the upper abscissa, and those
defining strategies as rather unnecessary (2) and absolutely unnecessary (1) are located below the
upper abscissa. The answers "I don't know / Indifferent" (3) are plotted above the lower abscissa.
B.The optimal number of clusters determined using the within-cluster plot of the sum of squares
(tot_w_ss). C. Clustering of respondents' answers using the k-means method. D. The structure of
survey respondents. Numbers in parentheses indicate the number of participants in each category;
participants could indicate several places of residence and occupations.
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After the conference, preferences of participants on general strategy for managing the most
damaged land (removal from agricultural circulation and restoration of natural ecosystems or
reclamation and return to cultivation) remain polar (Fig. 1A).

Proponents of rewilding believe that it is necessary to reduce imbalance between agrosystems
and natural/semi-natural systems in agrolandscape and to prioritize reclamation of less contaminated
and mined lands. In order to do this, it is necessary to develop criteria for assessing degree of damage
and danger. Meanwhile, supporters reclamation of heavily polluted lands and returning them to
agricultural circulation emphasize the importance of reclamation to prevent migration of pollutants
in the environment and potential of using existing technologies for rapid reclamation (considering
availability of funding).

The participants had more consensus regarding the importance of extensive land restoration
technologies (phytoremediation using energy and other technical crops), noting the importance of
accounting for the local economic, ecological and social needs, developing tailored solutions and
controlling pollutant content in technical crops in certain situations.

Participants understand that a systematic approach and a complex rehabilitation of agro-
landscapes are important (provided that resources are available and the focus is placed on the most
climate-vulnerable areas of the South and East of Ukraine), applying the principles and strategies of
agroecology, restoring forest strips (from 10% of the total land area), carrying out measures to combat
erosion and practice crop rotation, cultivating cover crops (at least 1 season — from 90 days of
continuous vegetation — for 3 years) and other approaches for soil building and increasing its water-
holding capacity.

Emphasis is placed on the importance of using biological preparations that contribute to
development of soil biota and on establishment of perennial plantations (pastures, hayfields, orchards)
on slopes in order to stabilize them. According to the majority of participants, the agro-ecological
transformation of the country may be supported by prioritizing restoration of agro-ecological farms
affected by the war and those transitioning towards agroecological production. At the same time,
concerns are expressed about selectivity of land restoration under this scenario and about the limited
financial capacity of the state (it is proposed to involve international funding aimed at de-
carbonization, conservation and natural restoration, reparations, etc.). It is proposed to develop
transformational programs with initial state finding and subsequent co-financing by land users for
implementation of agro-ecological measures, or purchasing the damaged lands by state and/or
communal funds for carrying out agro-ecological restoration measures. Long duration of the land
restoration process was also emphasized making them unprofitable or low profitable for landowners
and thus requiring state support.

Conference participants are concerned about the danger of food production on
contaminated land, therefore, the majority support the suspension of food production until
completion of remediation measures and/or analysis of the content of toxicants in food products,
where the safety of land and its produce must be documented. At the same time, the lack of existing
long-term controlling mechanisms and controlling bodies is emphasized, as well as the importance of
preventing abuses, the priority and financial feasibility of such measures for organic farming, in
particular those exporting their produce abroad.

Acknowledging the priority for cultivating non-food crops on the most polluted lands
(provided they are fully demined), the vast majority of participants agree with the right of landowners
to receive state compensation from Ukraine's carbon subsidies during the period of reduced
profitability. At the same time, it is noted that there is no agreed methodology for monitoring the
actual carbon sequestration in soil, and the absence of clear indicators, a legal framework, and
mechanisms for communicating this strategy to landowners (at both production and administrative
levels). A combination of carbon subsidies and concessional crediting is proposed to cover farmers'
seasonal costs.

Conference participants support restoration and re-design of irrigation systems with
increased resource efficiency using precision farming technologies and alternative energy sources.
At the same time, the importance of drainage systems for preventing the ingress of toxicants to the
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ground and surface waters is also emphasized. Participants also support changing the set of cultivated
crops, improved crop rotation with perennial grasses, and limiting irrigated areas to 4-20 ha,
depending on capacity of the local water resources. They also propose to improve the microclimate
through optimization of a shelterbelt network on territories with destroyed irrigation systems, which
should be encouraged by state subsidies as part of a long-term public strategy for adaptation to climate
change. The need to solve the systemic problem of non-compliance with existing Water Code is also
noted.

As for the funding for damage assessment procedures and restoration measures,
participants generally agree on the importance of state funding and the role of state coordination of
these processes. However, they are concerned about corruption risks. It is important to monitor the
process at all stages, including assessment of the effectiveness of land remediation involving
international expertise and resources. Most of participants do not support funding of these procedures
from tax funds and local budgets. The possibility of using differentiated tax incentives to encourage
priority land restoration strategies is noted. For example, from complete lax exemption for lands
subjected to rewilding and temporary tax exemption for a period of land conservation for their natural
decontamination and fertility restoration to tax benefits for those implementing agro-ecological
measures.

Although the responses of the conference participants do not clearly group (Fig. 1B), 5
clusters can be loosely formed (Fig. 1C):
1, 3 - Supporters of conserving heavily polluted lands and controlling the safety of their produce.
2 - Supporters of agro-ecological restoration, whose land plots were not affected by military
operations.
4 - Scientists and consultants working in agriculture and mainly opposing withdrawal of heavily
polluted land from cultivations and opposing establishment of free state damage assessment service.
5 - Mainly scientists of various specialties who oppose the removal of highly polluted lands from
cultivation, but support quality control of their produce as well as agro-ecological restoration and

sustainable transformation of agriculture.
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g SRPAWS plan to develop such a plan. Unfortunately, most
-~ ga 55 communities do not have strategies for restoring and
) 5 T . . . . . .
58 o8 o preserving biodiversity, adapting to climate change,
x - . . .
= %ﬂJ developing green energy and cultivating energy crops. Such
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a lack of the request and of the content defined by communities makes it difficult to implement
sustainable strategies for agrolandscape restoration proposed by the conference participants. Only 3
communities currently cooperate with scientific, public and international organizations in developing
above-mentioned strategies, yet most of communities (9) wish to establish such cooperation.

In order to obtain a more representative picture, it is recommended to conduct surveys and
strategic discussions involving a wider range of beneficiaries and stakeholders. For the development
of solutions and strategies, international cooperation, long-term projects, innovative solutions (for
example, transfer of land to special funds for restoration), pilot projects (to assess technological,
economic, social and ecological components of restoration at the level of agro-landscapes), and
community training are important.
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IlignucanTu pesosronii KoH(pepeHmil

IIpo6aema. B Ykpaini BUHHMKIA roctpa mpodiiemMa BiJHOBICHHS CLIbCHKOTOCIIOAAPCHKHX
naaamadTiB micist BIICBKOBUX JTiH, SIKa BUMArae KOHIEHTPAIII1 3yCHIIb ITUPOKOTO KOJIa 3aIliKaBICHUX
cTopiH. BHaci10k BOEHHUX [ii 3HAUHI IUIOMII CLTbCHKOTOCIIOAAPCHKUX 3eMeNb OyNU MOMIKOKEH1
Ta 3a0pyAHEH], 0 MPU3BEJIO JI0 3HIKECHHS MTPOYKTHBHOCTI CLTBCHKOTO TOCIIOAAPCTBA, 3MEHIIICHHS
JIOXO/JIIB MICIIEBHX T'pOMaJl Ta 30MTKIB JUIs HalllOHAJIbHOT €KOHOMIKH. BpaxoByroun e, HeoOXiaHO
po3poduTH Ta peaizyBaty e(YEKTHBHI CTpATETil IJIs CTAIIOTO BiTHOBJICHHS CITbCHKOTOCIIOIAPCHKUX
nanamadrie. Lle cnpustume 3a0e3neueHHI0 MPOJOBOJIbYOI OC3MEKH Ta EKOHOMIYHOMY 3POCTaHHIO
KpaiHu, a TaKOoX JIOCSITHEHHIO €KOJOTIYHHMX ITUIeH, TaKUX SIK IOKPAIICHHS POJIOYOCTI TPYHTY,
30epekeHHs Ta BiIHOBIEHHS 010pi3HOMAHITTS Ta PO3BUTOK CTAJIOTO CUTHCHKOTO TOCIOIAPCTBA.

Cyuacnmii cran. BiitHa B YkpaiHi 3aBaana 3Ha4HOI IIKOJM HABKOJIHMIIHBOMY CEPEIOBHIILY
KpaiHu, 30KpeMa CUIbCbKOTOCIIOAAPCHKUM YT1JIISIM, SIK1 Hapasi 3aMiHOBaHi, a 11e noHaa 100 tuc. kB.
kM teputopii (UNEP, 2022; OECD, 2022).

Buacninok koHmikty Oararo arpojanamadTiB 3a3HalOTh PYHHIBHUX BIUIMBIB, 30KpeMa
pYHHYBaHHS CTPYKTYpH Ta O10TH IPYHTIB, CHAJIEHHS JIICIB Ta JICOCMYT, 3a0pYAHEHHS BOJHUX JKepell
Ta 3eMelb HeOe3NeYHMMH pEeYOBHHAMHU Tol[0. BueHi, sKi AOCHIKYIOTh I'PYHTH Ta CUIbCHKE
roCHoJapcTBO B YKpaiHi, CTBEp/UKYIOTb, IO B pe3yiabTaTi BOEHHUX il Oyia0 3pyiHOBaHO
moHaimenmie 10,5 MIH TekTapiB CUIbChKOTOCHOAapchkux yriab. lLle cranoButh 25%
CUIBCBKOTOCTIOApChKUX Yrinb YKpainu (Matsees et al., 2023; Ilpucenceka & Hlpamosuy, n.d.).

3a nanumu Jlep>kaBHOI €KOJIOTIYHOI 1HCHEKLIi, 3a yac BiifHM moHaj] 280 TUC. KB. M IPYHTY
3a0pyIHEHO CIIOIYKaMU, 0 CTaHOBISITH 3arpo3y (lmenko, 2023). [Tonax 59 Tuc. rekrapis miciB Ta
IHIIMX Haca/p)KeHb BUMAJICHI PaKeTaMM Ta CHapsJaMu. 3arajoM OpIEHTOBHI PO3paxyHKU 30UTKiB,
BCTaHOBJICHUX J[ep>KaBHOIO EKOJOTiYHOI0 I1HCIEKLIEK BIAMOBIIHO JI0 3aTBEPIKEHHX METOMK,
cTaHOBJIATH 2 TpiH 65 mupa rpH (Exo3arposa, n.d.; Jleonos, 2023).

IloBHe BTOprHeHHs pocii B YKpaiHy BiJOWUJIOCS Ha CUIBCBKOMY TOCHOJApCTBI KpaiHu
HaJ3BUYailHO HeraTuBHO. BificbKOBI i1 Ta HACHIIKU KOHQIIIKTY MPU3BEIH 10 CEPHO3HUX 30UTKIB B
arpapHomMy cektopi (MatBees, 2023). BupouiyBanHs 3epHOBUX 3HAYHO CKOPOTHJIOCS, 301IbIIMIIACS
3eMenbHa IUJIOlIA, sfKa Mo)ke OyTH 3amiHoBaHa. binokama YopHoro mopsi Ta NOLIKOIKEHHS
CUIBCHKOTOCIIOIAPCHKUX MIMPUEMCTB TAKOX TPHU3BEIN 10 30UIbIIEHHS BUTpPAT Ta PU3MKIB IS
BUPOOHUITBA M eKcropTy 3epHa. HeraTuBHI HacHiAKK BIMHU BIIYYTHI AK JJI BEJIMKHUX arpapHHUX
MiIPUEMCTB, TaK 1 A ApiOHUX BUPOOHMKIB, SIKi BTPATHIIM MOXKIIMBICTh BECTH CBOIO AiSUIbHICTH
YHACIIIOK 3pOCTaHHS BapTOCTI MpOAyKIlli Ta 3arampHux 30utkiB (FAO, 2022). Yci i daktopu
CIPUYMHUIIN CEPHO3H1 BUKIIUKY JUIs YKpaiHu Ta ii arpapHoro cekropy. Cranom Ha motuit 2023 poky
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3arajibHi 30UTKM YKPaiHCBKOTO CUIBCHKOTO TocmoaapcTBa ouiHoooThes B 40,2 muipa gon. CHIA, i3
HUX TpsiMi 30UTKH cTaHOBIATH 8,7 Mipa nonapis (Kulish, 2022; World Bank et al., 2023).

3a omiakamu ®AQO cyrreBoi aerpananii 3a3Hanmu 33 % CUIBCHKOTOCIIONAPCHKHUX 3€MEIlb B
VYkpaini, mo Ha 13 % Ouibliie y mopiBHIHHI 3 JOBOEHHUM I1E€P10JI0M, a PeIITa 3eMelib repeOyBae il
ii 3arpozoro (FAO, 2022).

3uumenHs KaxoBcbkoi ['EC mpusBeno a0 3HAYHOTO MOTVIMOJICHHS EKOJIOTIYHOI KPH3H.
3rajane 3HUINECHHS CIIPUYHHIIIO NaAiHHs pe3epByapy Kaxoschkoi 'EC Ha 72%, abo 14 395 xy0. kM
Boau. CyMa npsMux 30UTKIB, cripuarHenux migpuBom Kaxoscbkoi 'EC, ckianae monaiimenme $2
mipa. CiibCbKOMY T'OCIIOaPCTBY 3aBIaHO 30MTKiB Ha $25 MutH. JIOBKI/UTIO Ta €KOJIOTIT 3aBIaHO BTpAT
Ha $1,5 muipa Brpar. 150 TonH HadTH BUTEKIO MMi7 yac BuOyxy nam6um (Kulish, n.d.; [Ipucenceka &
pamoBuu , n.d.)

BrumB BiliHM Ha 00’€KTH TPHUPOJIOOXOPOHHOI Mepeki OyB TaKoXX 3HAYHMM. BHacmimgok
Hamaxy pocii mocrpaxkaanu 20% TpUpPOIOOXOPOHHUX TEPUTOPIA YKpaiHU 3arajibHOIO IUIOIICIO
0JIN3BKO MUIBHOHA TeKTapiB. Y 30HI pU3UKY OoMUHMIKCS 2,9 MITH rektapiB CmaparioBoi Mepexi —
TEPUTOPIiH, AKi MOTPEOYIOTh OXOPOHH Ha 3araibHO€eBpoIeiickkoMy piBHi (CroBo i [ino, 2022).

IIporpamu Ta ininiaTuBu BiiHOBJIeHHs arposanamadTis.

Jlep)xaBa ~ aKTUBHO Opaloe  Haj ~ BUpPIIIEHHSAM  [poOJeMH  BiJIHOBJICHHS
CUIBCHKOTOCIIOIAPCHKUX JIAHAMA(TIB, SKI MOCTPaXJadW BHACIIJOK BOEHHUX [il. OpHak, 1e €
CKJIaJJHUM 1 TPUBAJIUM IIPOLECOM, KM NOoTpedye 3HAUHUX 3ycuib Ta pecypciB. Tak, B YkpaiHi
aKTHBHO MPAIIOIOTh HAJl HU3KOIO CTPATETIYHMX 1HIMIATHB 1010 BiIHOBJICHHS TOBKIJLIS, €KOJIOTII Ta
CLIbCHKOTOCTIONAPCHKUX YIiAb micis BiifHM. OCHOBHI cTpaTerii BKIIOUYaloTh po3podky Ilmany
MICIIIBOEHHOTO BiJTHOBJICHHS Ta PO3BHUTKY, OPI€HTOBAHOTO Ha 3€JICHY EKOHOMIKY Ta 3HIKCHHS
BUKH/IIB, @ TAKOX npioputeTHe BigHoBIeHHs noHaa 470 000 rektapiB ClIbCHKOTOCIOIAPCHKUX YT1/1b,
BKJIIOYAIOUM iX IHCHEKIilo Ta neminyBaHHs. llepma imimiatmBa, mpencrasiena CSIS Ukraine
Economic Reconstruction Commission (Welsh & Dodd, 2022) , cnpsMoBaHa Ha CTBOPEHHS
MOJIITHYHUX PaMOK JJIsl 3&JIy4€HHS NpPHUBAaTHUX I1HBECTHUILIM Yy PEKOHCTPYKIIO YKpPaiHCHKOI
€KOHOMIKH, 30KpeMa B CLIbCBKOMY TOCIOAAPCTBI, eHepreTuli i TpaHcmopTti. [pyra iHinmiatuBa
CTOCY€ETbCS €KOJIOTTUHUX HACHIJKIB BIfHM Ta po3BUTKY '"3eneHoi" pexkoHcTpykuii (OECD, 2022),
BKJIIOYAIOUHM TUTAHU 3HWKEHHS BHKHUJIB Ta 3MEHILUEHHS PU3MKIB JJIS 3/I0pOB'S Ta HABKOJIMIIHBOI'O
CepelloBUIlla B KOPOTKOCTPOKOBIM mepcnektuBi. Takox € inimiatuBa AGRI — Ukraine (AGRI -
Ukraine, 2023), sky 3anyctuiaun Cnomydeni IHrtatm wepe3 USAID ans  miaTpuMku
CLIbCHKOTOCTIOAAPCHKOI0 BUPOOHMIITBA Ta €KCIOPTY B YKpaiHi 1 MOM'SKIIEHHS CBITOBOI KpHU3U
IIPOIOBOJIBLYOT O€3IeKH, CIPUYMHEHO] BIHHOIO MPOTH YKpaiHu. YKpaiHChKa Bilajia TaK0X po3po0uise
K1UJIbKa CTpaTerii Ajs BIJHOBJIEHHS arpojaHamadTiB Ta JOBKULIS MIiCIs BOEHHUX OINEpallii.

Jlo 1HIIKX TporpaM Ui BITHOBJICHHS CUIbCHKUX JaHAma@TIB B YKpaini Bxoaats [Iporpama
KOMIUIEKCHOTO BIJTHOBJIEHHSI 00JIacTel Ta TEpUTOpIaJIbHUX TPOMaJ, sfKa BU3HAYAE MIPIOPUTETU
MOJIITUKM BIJTHOBJICHHS Ta BKIIOYa€ KOMIUIEKC 3aXOMiB I BIJHOBJIEHHS TEpPUTOpid, MI0
nocTpakaaiu BHacHiZoK 30poitHoi arpecii (Kabimer MinictpiB Ykpainu, 2022). g mporpama
pO3pobIIsAeThCS y (hOpMATI EEKTPOHHOTO TOKYMEHTA Ta MOKe OyTH iHiIilloBaHa TOJIOBOIO 00JIaCHOT
JiepKaBHOI aaMiHICTpallii a00 BUKOHABYMM OPraHOM MICIEBOI pajH.

Takox po3pobnena Ilporpama KoMIUIEKCHOTO BiHOBIEHHS TepuTopiit rpoman (Komiter
JepKBJIaad, MICIICAMOBPSIYBaHHS, PErPO3BUTKY Ta MicToOyayBaHHs, 2023), sika Hajae rpomajiaM
METOOJIOTIYHY OCHOBY, 3pa3KH JOKYMEHTAIl Ta aJrOpPUTM Jiil A po3poOKM BIACHUX MPOrpam
BimHOBNIEeHHA. Ll mporpama momomarae rpomagamM poO3pOOUTH TIaH Aid ISl BITHOBJICHHS iXHIX
TEPUTOPIH.

YV Jonarky 1 HaBOOUTHCS CHCTEMAaTHM30BaHWUN NEpeNiK I1HILNIATUB, IO CHpPSAMOBaHI Ha
BiJIHOBJICHHS arpojaHamadTiB mcis BilicbKOBUX il B YkpaiHi. Jlana iHdopmaliist Moke TOIOMOTTH
y BU3HAYEHHI MOTOYHOTO CTaHY BiJHOBIIOBAIGHUX 3YCHIIb, @ TaKOX Yy BHSBICHHI MOXKITUBUX
HaNpPSAMKIB JUI TOJANIBIINX JOCITIIKEHb.

Hwxkue 3i0paHo OCHOBHI peKOMEHJAIlli ydYacHHUKIB KOH(EpEeHIlii BIAMOBIIHO O
MPEJCTaBICHUX Ha KOH(epeHLii TeMaTHUHUX ceKuiil. Pexkomenanii miakpirieHo MocuiaHHAMHU Ha
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aKaJeMivHi myOJtiKanii 3 MeTOr0 iX BUKOPUCTaHHSA 7Sl pO3pOOKHU CTpaTeriii Ta mporpaM BiJHOBJICHHS
MOCTPAKIATUX Bl BilfHH arpojaHAmadTiB YKpaiHu 3aTydeHUMH JI0 IIHOTO MPOIIECY OpraHi3aIisaiMu.

1. OuiHlBaHHA WIKOAU arpoJanamagdram

Jlnsi aieKBaTHOTO OLIHIOBAaHHS 30MTKIB MPUPOAHMM pecypcaMm IiJ 4ac BiiiHHM, Mae OyTu
CTBOpEHA Ta anpoOOBaHa METOJIOJIOTIS OLIHIOBAHHS 13 IIMPOKUM 3ITy4YCHHIM HAYKOBHX EKCIIEPTIB.
Pe3ynbrati Takoro OIIHIOBAHHS JIO3BOJIATH 3a37alieriib BU3HAYUTU IOBHI OOCATH 30WTKIB 1
po3poOuTH MIaHu peabimiTamii JOBKI/UISA Ticis 3aBepiieHHs BiiickkoBuX ik (Alieksieienko et al.,
2023; Burkynskyi et al., 2021; Cherchyk, 2022). OcHOBHMMH IHCTpyMEHTaMH Ui OI[IHIOBaHHS
IIKOJY arpoJiaHamadTaM 3 BpaxyBaHHSIM O€3MEKOBOT0 (aKTOPY MArOTh CTaTH:

a. Metoau JUCTaHIIHOTO 30HAYBaHHS 3eMili Ta I1HTEHCHMBHE BHKOPHCTAHHS
reorpadiuaux iHpopmaniaux cucteM (I'IC) — Bu3HAYeHHS 30H PHU3MKY Ta iAeHTH KAl
MOKJIMBHX 00CSTiB KoM Ta i iX BiutuBy (EarthStat, n.d.; GIS University, n.d.; Satellite Imaging
Corp, n.d.; El Jazouli et al., 2017).

b. MogpemoBanHsi: BukopucTaHHS MaTeMaTHYHAX MOJENEH Ui TPOTHO3YBAaHHS
MOKJIUBUX 30MTKIB Ta OI[iHKU X BIuBY Ha arpoianamadtu (IISD, n.d.; MathWorks, n.d.; Skydan
etal., 2023). MeToau OIiHKY OB’ A3aHOT 3 BITHOIO ITKOJIM BKIIFOYAIOTh IIPOTHOCTHYHE MOJICITFOBAHHS
Ta METOJIU MICIIABOEHHOI Ha3eMHO1 nepeBipku Moeneii (Koban & Pfluger, 2023).

c. ExoHoMiuHI migXomW: OIIHKA E€KOHOMIYHHX 30MTKIB, IIOB'I3aHHX 31 IIKOIOIO
arponanmmadTaMm, BKJIIOYAOYH BTPAaTH BpPOXKAK, BAapTICTh BIIHOBICHHS Ta BIUIMB Ha
cibepkorocmoaapchki mignpuemctsa (Kumar & Verma, 2022; Liselotte, 2022).

d. CucremMa MOHITOPUHTY CTaHy €KOCHCTEM SIK IMOKA3HUK BiIIHOBIICHHSI JIEIPaIOBAHUX
nanamadtiB (FAO, n.d.; Food Tank, 2023; Simelton et al., 2021) .

28 MoHiTopuHT 3a0py/AHeHb B Xap40BHUX MPOAYKTAX Ta KOpMax

bauzpko 70% mMOCIBHUX IUIONI JUIi OCHOBHHUX EKCIOPTHHUX KYJIBTYpP y 30HaX KOH(DIIKTY
MOKYTh 3a3HATH JIOJIATKOBOTO MOCUJIEHOI'O BIUIMBY BaXKUX MeTamniB (Sytar, 2022). HakonuueHHs
3a0py/HEHb BOXKMMH MeTajlaMM Ta IHIIMMU TOKCHKaHTaMH B XapuOBHMX MpPOAYKTaxX Ta KopMmax
OB’ sI3aHUH 13 CTAHOM TPYHTY, OCOOJIMBO 3 BMICTOM T'yMyCy Ta CTaHOM IPYHTOBOiI 0ioTu. Bapto
3a3HAYMTH, 110 32 OCTaHHI 25 POKIB cepelHid MOKa3HMK BMICTy T'yMyCy B IpyHTax YKpaiHu
3meHmuBes 3 3,36% no 3,16% (Superagronom.com, 2021), mpore Ha CKIIbKUA LEH MOKa3HUK
3MIHUTBCS MICHs 3aBEPILEHHS BIMICHKOBUX JIiif — HE B1IOMO.

PexoMeH10BaHO TPOBOAUTH MOHITOPUHT BMICTY TOKCUKAHTIB Y MIPOJYKTaX POCIMHHUIITBA 1
TBapUHHUITBA HE JIMILIE Ha TEPHUTOPIAX, L0 3a3HATU Oe3MOoCepeIHbOr0 PYyHHIBHOTO BIUIUBY
BHACJII/IOK BEJICHHS BIMCHKOBHX i, ajie i Ha THX, 1110 3HAXOJWINCS Ha NUIAXY NPSIMYBaHHS pakeT 1
MOXYTb OyTH 30HAJILHO YU TOUYKOBO 3a0py/IHEHI BUCOKOTOKCHYHUM PaKeTHUM NaibHUM. Oco0aMBOT
yBaru notrpedye MOHITOPHHT MPOJAYKIIi 3 BUCOKUM IMOTEHIIAJIOM HAKOTMYEHHS BAXKKHUX METAIIB
(Simelton et al., 2021; Tiodar et al., 2021), npoaykuii OBOYIBHUIITBA Ta OPraHiuHOi MPOIYKIIi.
Bucoko3abpynHeHa TpOMYyKINisi POCTMHHHIITBA Ma€ BHIy4YaTHCs a00 BUKOPUCTOBYBATHUCS IS
6ioeHepretuku. [Ipoaykuis 3 BMICTOM 3a0pyAHMKIB OJM3BKHUM JI0 BEPXHIX MEX JOMYCTHMHX
3HaY€Hb MOXXE€ BUKOPHCTOBYBATHCS AJIi BUPOOHMIITBA KOPMIB 3 OOOB'SI3KOBUM MOHITOPUHIOM
HAKOMHWYEeHHS 3a0pYyAHMKIB y IPOJIOBOJIBYMX MPOAYKTaX TBAPMHHUITBA (110 MOTPeOye MOJAIBIINX
HAyKOBHX JOCIII’KEHB).

JU1s MOHITOPUHTY MOTPIOHO SIK CTBOPEHHS MOOUIBHUX J1a00paTOpPii st BU3HAYEHHS BaXKKUX
MetainiB B IpyHTax (Davidson, 2013; Inobeme et al., 2023; Moor et al., 2001; Wierzbowska et al.,
2018), Tak i po3poOKa CEHCOPIB Ta TECT-CUCTEM IS CAMOCTIITHOTO BUKOPUCTAHHS 3eMJICBIIACHUKAMH.
[ToTpi6Ha po3pobka MeToUK B1AOOpPY MpoO SK Ha AUISHIN, TaK 1 B MapTiAX XapuOBUX NMPOIYKTIB.
JlenmeBmuMI METOJUKAaMH TTOTNePEIHbOI OI[IHKHM MOTEHIIHOTO BMICTY 3a0pyJHHMKIB MOXYTh OyTH
monemtoBanHs (Breus, 2022) Ta BUKOpPHCTAaHHS POCIMHU-IHIUKATOPIB, KOJU BUCOKHUH BMICT
3a0pyIHUKIB 3aCBIIUYIOTh BereTaTHBHI cummTomu (Saber et al., 2015), Ta B okpemMux BUMAAKaX
po3po0JIeH1 METOIMKHU KUTbKICHOTO BU3HAYCHHS IHTCHCUBHOCTI BIUTMBY 3a0pyaHtoBadiB (Altaf et al.,
2021; Best & Haeck, 1983; Posthumus, 1983; Saha et al., 2021)
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3. Excrpeni 3axoam 1151 SMeHILIEHHSA IIKOIU

Y KOpPOTKOCTPOKOBIii IEpCNeKTUBI YKpaiHa MOBHHHA 30CEPEIUTHCS Ha YCYHEHHI Ta
3HI)KCHHI HAWOUTBIINX PHU3MKIB, SIKI BifHA CTBOPIOE VIS 370POB'S JIIOJAWHH Ta HABKOJIUIITHHOTO
cepenosuia. [leproyeproBUMI MarOTh CTaTH HACTYITHI KPOKHU:

a. BcranoBuTH 30HM O€31EKH JUIS CLITBCHKOTOCIIOAAPCHKHUX YTih Ta OOMEKUTH JOCTYII
no nebe3neunux 30H (Dias et al., 2021).
b. Po3pobuTi mimaH ekcTpeHuX 3axoJiB 3 MiHIMI3amii BIUIMBY BIMCHKOBHX il Ha

arponangmadTH, 30KpeMa Ui 3arno0iraHHs MOUIMPEHHIO 3a0pYAHMKIB JOBKLUIAM, 3a0pyIHEHHS
BOJIOTOKIB Ta HaKonu4eHHs y Tpodiunux naniorax (OECD, 2022).

c. [IpoBecTn MIBWAKE OIIHIOBaHHS 30WTKIB Ui IHILIIOBAaHHS  BiJHOBIICHHS
HaWBaXKJIMBIIIKUX 00'€KTIB ClIIbCHKOTOCTIONAPCHKOI IHPPACTPYKTYpH.

d. Oprani3yBaTi MOHITOPUHT BOJHUX JDKEPEN Ta IPYHTIB Ul BUSBICHHS 3a0py/IHEHb.

e. 3anpoBagutu  (QiTopeMesianio Uil  OYMIIEHHS 3a0pyIHEHHX TIPYHTIB 5K
HAWUOCTYITHIIIUH] 3aXiI.

f. @diHaHCOBO MIATPUMYBATH MOCTPAXKAATIl TPOMAAN IPOTATOM IMEPioly HEMOKIUBOCTI

BEJICHHS OE3MEeYHOro arpoBUPOOHHMIITBA. 30KpeMa MiATPUMYBaTH (epMepchKi Ta TMpPUBATHI
rOCIIO/IapCTBa, IO 3HAXOATHCS Ha 3a0pyIHEHUX 3eMJISIX, B TOMY YMCIIi CHPUSIOUN AUBEpCUdiKalii
1X OISUTBHOCTI.

4. Crparerii BiTHOBJICHHSI — NPUPOJ00XOPOHHI MiIX0IM TAa peBAWJIIMHT

3 ypaxyBaHHSM 30BHIIIHBOMOJITUYHOIO Kypcy YKpaiHU Ha BXOJDKEHHs 10 €BponeichbKoro
Coro3y Ta 3000B’s3aHHS YKpaiHM 1100 30€peXeHHS Ta PO3IIUPEHHS IPUPOJIOOXOPOHHUX
TEPUTOPiH, BOAHO-00JOTHUX YIi/lb Ta 3MEHIIEHHS OPHUX IUIOLI, BCTAHOBJICHO:

- 3arampHa IUIONOIA TPHPOIHO-3AMOBIMHOTO (GOHAY YKpaiHW € HEAOCTAaTHHOIO 1 3aJUIIAETHCS
3HaYHO MEHILIO0, HIXK y OLIBIIOCTI KpaiH €BpoIy, /1€ cepeHii BiICOTOK 3aM0BiIHOCTI CTAHOBUTh
21%. Po3mupeHHs IUX TEPUTOPI Ha JEpKAaBHOMY Ta MICIIEBOMY pIBHSIX HEOOX1JIHE JUIs
3a0e3MeueHHs] JJOBFOCTPOKOBOI'O BIJKMBAaHHS €KOCHCTEM, 3aXHCTy 3HHUKAIOUUMX BHUAIB Ta
MOM'SIKIIICHHS HACJI1/IKIB 3MIHU KJIIMATY.

- 30epekeHHs BOJHO-00JOTHUX YTi/ib MOXE BpATYBATH YKpaiHy BiJl KaTacTpOopIUHUX MOBEHEH. Y
Crparerii €C 3 6iopizHOMaHITTA A0 2030 poky 3a3Ha4yeHo, 1110 MPUPOJOOPIEHTOBAHI PILICHHS,
Taki K 3aXUCT 1 BIIHOBJICHHS BOAHO-OOJIOTHUX YTiJb, TOP(OBUIL, MATUMYyTh BUpIlIAIbHE
3HAYEHHS JJIs1 TOM'SIKIIICHHS HACJIIJIKIB 3MIHU KJIIMATYy.

- B pamkax 3arajbHuX 3yCHJIb 13 3aXHCTY JOBKULIS Ta 30€peKeHHs 010p13HOMAHITTS MOXXYTb OYTH
BXKUTI 3aXOAM 3 ONTUMI3aLll 3eMJIEKOPUCTYBAHHS, BKJIIOYAIOYM CKOPOYEHHS IUIOIIl OpPHUX
3eMellb.

Omxe, mig yac po3poOKU cTpaTerii BiJHOBJIEHHS MOCTPAXKIAJIUX PETIOHIB 3HAYHE MiCIle
MaroTh MOCIIaTH MPUPOJOOXOPOHHI MiAXOIU TA PEBAIIIUHT.

Koncepesayia — BUBeIeHHS 3eMeIb 13 TOCIIOAAPCHKOTO BUKOPHUCTAHHS Ta HACA/HKCHHS Ha
UX TEepPUTOpisIX OaraTopiyHUX TpaB, 3aJiCHEHHS ab0 peHarypaii3aliio, TOOTO IOCTYIOBE
CaMOCTiifHE TIOBEPHEHHS 10 MPUPOJHOTO CTAaHY, € OJHHUM 3 HaWJEHIEBIIUX Ta HANUJOCTYMHIIINX
Croc00iB MOBOKEHHS 13 AUISHKAMH, 110 3a3HaJIM CHIIBHOTO TOIIKOKEHHS Yepe3 BIHCHKOBI Ail (van
Noordwijk et al., 2020; Edrisi et al., 2022). OcHoBHUMH 3aX07aMH BiTHOBJICHHS O10pI3HOMAHITTS
arposanmadTiB € HACTYIIHI:

a. CrnpusiHHS ~ TPUPOJOOXOPOHHHM  MIJAXOAAM  IIOAO  BIIHOBICHHS  CUIbCHKHUX
maHamadTiB, BKIIOYAIOYM PEBAMIAMHI, TOOTO BIJHOBICHHS NPUPOAHUX EKOCHCTEM Ta
61opizHomaHniTTs (Anderson Ta Gough, 2021; Egoh et al., 2021). [IepuioueproBuMu TepuTOpisiMuU ISt
KOHCepBallii € HaOJIMKeH1 10 ICHYIOUMX 3allOBIIHUX TEPUTOPIi, opraHidyHuxX Gepm (IpOoayKTHBHICT
SKUX 3aJI&KUTh BIJl HABKOJMIIHHOTO OIOPI3HOMAHITTS Ta TEPUTOPli 30CEpePKEHHS BEIMKUX
arpomiANpPUEMCTB Ta CUIBHO PO30paHi MICIEBOCTI, e OpaKye MPUPOTHUX Ta HAMIBIPUPOIHUX 30H
JUTsl BUKOHAHHSI arpoeKoJIOTIYHUX (YHKIHN Ta PyHKITiH O10KOpUIOPIB.
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b. Po3pobutu Ta 3acTOCOBYBaTM MiIXOAM MO0 (OPMYBaHHS  EKOJOTIYHO
30aaHCcOBaHUX JaHAMA(TIB B 3aJI€KHOCTI BiJl 30HATLHO-TIPUPOIHUX XaPaKTEPUCTUK, CKOHOMIYHO-
COIIIAJIbHUX, EKOJIOTIYHUX YMOB Ta OCOOJIMBOCTEH TEPHUTOPIA HAa SKUX BIJOYBA€THCS NPHUPOIHE
BimHoBieHHs (Dong et al., 2022; Egoh et al., 2021; Yermolenko et al., 2021).

c. CrpustHHS ~ BIOPOBA/DKCHHIO  HOBHUX  TEXHOJOTIH  CUIBCHKOTOCTIOAAPCHKOTO
BUPOOHHMIITBA, SIKI MaKCUMalbHO BKJIOYAIOTh HPUPOJOOXOPOHHI BHMOTH, Ta OPIEHTOBaHI Ha
JOCSITHEHHST eKOoJIoTiyHOro OamaHcy (6e3monuieBuil 0OpoOITOK IPYHTY, KOHTYPHO-MeNiOpaTHBHA
oprasizarisi TEpUTOpPii 3eMJIEKOPUCTYBaHHS, OpraHiyHE ClIbrOCIBUPOOHUIITBO Ta iH.) (Vincent-
Caboud et al., 2019);

d. [TizciB abo BHCIB HA MOJISIX POCIWH, SIKI MIATPUMYIOTh KOPMOBUM JIAHITIOT MiCIIEBUX
tBapuH (Frontiers, 2023) Ta MOXyTh BUKOPUCTOBYBATHUCS Il (piTOpemeniartii;
e. Jlomatu 3 MiCIIEBOTO OFO/PKETY TOBApOBHPOOHUKAM, ITI0 BIIPOBAKYIOTh OpraHidHi

CHCTEMH BHUPOOHUIITBA, 3MIHIOIOTH CTPYKTYpPY MOCIBHHUX IUion] B OiK 30UIbIIEHHS MAcOBUII,
Oararopiunnx nepeBHuX HacamkeHb Tomo (Cosgrove et al.,, 1985; PLOS Collections, 2021;
Rewilding Europe, 2022; ATTRA, n.d.);

f. [TocunenHst Mi>KHApPOHOI CHIBIpalll — CHIBIpaId 3 MDKHAPOJIHUMHU €KCIIEpTaMU y
BH3HAYCHHI KPUTEPIiB BUOOPY CTpATETIi MOJAIBIIOT0 BUKOPUCTAHHS TEPUTOPIH, SIKI 3a3HAH BILTUBY
0olioBHX Jil Ta iX TOBOEHHOIO BijHOBIICHHS abo koHcepmalii (European Comission, 2023;
Transpanancy International Ukraine, 2022); akTuBi3yBaTH  BXOKCHHS 1O MDKHAPOTHHUX
KOHCOPIIYMIB Ta CIUIbHY IPOEKTHY AISUIbHICTH COPSIMOBAHY HA BHUPILICHHS 3a3HAUYECHUX 3aBJaHb Y
Me)Kax rpaHTOBUX mporpam (Hanpukian, Horizon Europe)

g. BinHoBnenHs (3 akIEHTOM Ha CaMOBIJHOBIICHHS) MPUPOAHUX EKOCHCTEM Ha
MIPUKOPJIOHHUX Ta KOJHIITHIX TPU(PPOHTOBUX TEPUTOPISX, OCKLIBKH arposiaHAmad Ty X TEPUTOPIM,
HMOBIpPHO, 3a3HAJIM CEPHO3HUX IMOUIKOIKEHb, € CHJIBHO 3aMIHOBAHHMHU, TOMY IMOBEPHEHHS iX B
00po0OiToK Moxke OyTu ckinamHuM Ta ekoHomiuHo HemomnutbHuM) (EUROPARC Federation, n.d.;
Lurgi et al., 2016). IIpu oMy BuityueHi 3 00poOiTKy TepUTOpii, 30KpeMa CTENOBOI 30HU, MOXKYTh
3a3HaBaTH 3HAYHOTO TMOILIMPEHHS 1HBa31MHUX BUJAIB, TOMY 3alo0iraHHs TMOMIMPEHHIO OCTaHHIX
noTpedye po3poOKH CKOOPIMHOBAHUX CTPATETii €KOJIOTaMH Ta HAYKOBIISIMH CLITbCHKOTOCTIOAAPCHKOI
crierianisanii;

h. Po3pobka crpareriii BiJHOBJIEHHS arpoianamadTiB Ha PiBHI JepkKaBH Ta rpoMaj s
CTBOPEHHS il BIIHOBJICHHSI €KOJIOTTYHO 30a1aHCOBaHUX JaHAIa(TIB;
1. ITponoBxkeHHsT MoJepHizallii NPUPOJOOXOPOHHUX YCTAaHOB Ha HAIllOHAJIBHOMY Ta

pErioHaNbHOMY PIBHSX, 1100 3a0€3MeUnTH IM BUCOKY aIMIHICTPATUBHY MOTY>KHICTh JIJIs1 €(PEKTUBHOL
peautizarlii 3aX0iB 3 €KOJIOT1YHO CTIMKOTO BiIHOBJICHHS JaHAIIA(TIB.

5. Crparerii BiTHOBJIeHHSI — peKy/JIbTHBALINHI MiAX0AH

Ha neoxkymoBaHux TepUTOpisSiX arpojaHAmia@Td Micis pPO3MIHYBaHHS MOTPEOYIOThH
MOIAJIBIINX 3aX0/IiB 13 MiHIMi3aIlil €KOJIOT1YHUX PU3HKIB. [IJIs IIbOTO BApTO BU3HAYUTH alITOPUTM JIiid,
SKW Mae TrependadaTd TPOBEACHHS KOMIUIEKCHOTO apOEKOJIOTIYHOTO MOHITOPHUHTY CTaHy
arpoleHO31B, BU3HAYEHHs MOTEHIIMHUX JoKepen 3a0pynHeHHs, CTyneHs (i3u4Hoi, XiMiuHOi Ta
010JI0T1YHOI JAerpajarlii IPyHTIB, BCTAHOBJICHHS EKOTOKCHKOJOTIYHOTO OIlIHFOBAaHHS JIOKAJTHHUX
JpKepen 3a0pyJHEeHHS 1 MPOBAKEHHs, 3a HEOOXiHOCTI, yCiX €TamiB PeKyJIbTUBAIl IPYHTOBOTO
MOKPHUBY arpoIieHo31B JIIs IX MOBEPHEHHS y FOCMOAAPChKUNA 0OIr.

Pexynomueayia: NpoBeICHHS KOMIUIEKCY OpraHi3allifHUX, TEXHIYHUX 1 010TEXHOJIOTIYHUX
3aX0[iB, CHIPSMOBAHWX HA BiIHOBIECHHS IPYHTOBOTO TIIOKPHBY Ta TIOJNINIIEHHS CTaHy Ta
MPOAYKTUBHOCTI MOPYIIEHUX 3eMelb 13 (OKYCOM yBarum Ha 30epekeHHs a0OpUIreHHHMX BHJIB Ta
MOXJIMBUM BKJIFOYCHHSM  HOBUX BHUJIB JKMBUX OPTraHI3MIB JUIsl TOKpAIIEHHS O10J0TIYHOTO
piznomaniTTs(Buczynska, 2020; Kaur et al., 2021).

diTopemMenialilisi Ha MICIl € EKOHOMIYHO €(EeKTUBHUM, €KOJIOTIYHO YHCTHM, 0a30BaHUM Ha
COHSYHIA eHeprii MEepCHeKTUBHUM IIIXOJO0M, SKUH KOPUCTYETbCS IIUPOKUM BHU3HAHHAM
rpomaacekocti  (Shikha, 2021). Ha mnocTpakmamux Big BIHHM TEPUTOPIIX PEKOMEHIOBAHO
BUKOPHUCTOBYBAaTH Cy4YacHi TEXHOJIOTIi ¢iTopeMenianii 3 BUKOPUCTAHHSAM CIBO3MIHHU POCIUH —
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rinepakymynsTopiB  Baxkux wMetamiB  (Sytar, 2022). IIpomoHyeTbcsI BHUKOPUCTOBYBATH
OararoyHKIIIITHI poCITMHU-O10pEeMeIiaHTH, K1, HalPUKIIA, MOXKYTh CIYTYBaTH KOPMOBOIO 0a3010
IUI TUKUX TBApUH YM BUKOPHCTOBYBATHCS Ut OloeHepreTuku. DiTopeMenianis MOKe BKIOYATH
JOIAaTKOB1 3aXO0Ju I IMABHINCHHS i1 e()EeKTUBHOCTI (HANPHUKIA, 3aCTOCYBaHHA MIKpPOOHHUX
npernapariB, BHECEHHS MOXUBHUX PEUYOBHMH Ta OPraHiKH TOIIO). PexynbTHBalLis MOXeE TaKOX
BKIIOYATH JTaHMmadTHI poOOTH (HANPHKIAL, CTBOPEHHS BOJOYTPUMYBAIBHUX CTPYKTYD,
OaraTopiuHi JepeBHI HaCaPKEHHS 317151 TOKPAILCHHS €KOJIOTO-METiOPAaTUBHUX YMOB BUPOIYBaHHS
CLIBCHKOTOCTIONIAPCHKHUX KYJIBTYP Ha PEKYJIbTHBOBaHUX 3eMiIsiX) (Gerwing et al., 2022).

6. Mikpo0OHi npenapaTu B NPOEKTAX BiIHOBJICHHS

I'ociogapcbka MisUTbHICTh JIOAMHU CTAE MIPUYUHOIO JIealli O1IbpIIOro BTpyYaHHs B IPUPOIHI
MPOIIECH IPYHTOYTBOPEHHSI, IO MPU3BOJIUTH J0 3HAYHUX 3MIH y (DYHKIIIOHYBaHHI IPYHTOBOI O10TH
(Rieznik et al., 2021, 2023). HacmigkoM JTOBrOTPHBAJIOTO IHTEHCUBHOTO BUKOPUCTAHHS TPYHTIB Ha
0lomeHO3 € CcyTTeBe 301MHEHHS CKJaay OIOIEHO31B IPYHTIB, 3MEHIICHHS YHCEIBHOCTI 1 HaBITh
3HUKHEHHS OKpEMHX BUIiB KoprcHUX oprani3miB (Bulyhin, & Tonkha, 2018). Illupoko Bizomo, mo
MIKpOOHI ITperapaTd MOKYTh BUKOPUCTOBYBATHUCS JUIsl IPUILIBHIIIEHHS BIIHOBJICHHS JIETPaJOBAHUX
3eMeJIb, IS TIOKPAIICHHS POCTY POCIUH-(ITOMEPUIIATOPIB, a TAKOXK JIJIS BIAHOBICHHS PIHOMAHITTS
MmicueBoi Mikpo6OioTu (Dai et al., 2023; Gu et al., 2023; Maestre et al., 2017; Saha et al., 2021).
MikpobioTa IrpyHTY Mae HalOiUIbIIe 3HAUYSHHS U1l BETETYIOUNX pociauH. KopucHI MiKpoopraHnizMu
PO3KJIaJlaloul PEIITKH KOPEHEBOi CHCTEMHM, NICISHKHMBHI DPELITKH, THIH, cuaepaTtd, TOILO,
MiABHUIYIOTH BMICT y IPYHTI TYMYCY, PYXOMHX CIIOJIYK a30Ty, (pocdopy, KaJito, IHIINX eJTeMEHTIB. Y
pe3ynbTaTi iX MiSIbHOCTI B IPYHTI YTBOPIOIOTHCSI PEUYOBHHH O10JI0TIYHOTO MOXOKEHHS, SIKI MalOTh
BJIACTHBOCTI OloKaTamizaTopiB — (epMeHTH, BiTaMiHU, BUIbHI aMiHOKHCIIOTH, PETYJSITOPH POCTY
pOCIUH, fKI aKTHUBI3yIOTh PpOCTOBI MPOIECH, MIABHILNYIOTh CTIMKICTh 10 (hITOMATOreHHUX
MiKpooprasi3miB. BoeHHi [1ii HEraTHBHO BIUIMBAIOTH SIK HA arpOXiMi4YHI BIACTHBOCTI I'PYHTIB, TaK i
Ha Horo MikpoOioTy. Tomy 11 BiZIHOBJIEHHS LUIAXOM 30UIBLIEHHS KUIBKOCTI KOPHCHOI [UIs
CUIbCHKOTOCTIOAAPCHKUX KYJIBTYp CanpoTpopHOi MIKpPOQIIOPHU € CTPATETIYHO AYKE BAXIUBUM. Y
[IbOMY HAIPSIMKY JI€BUM PILICHHSM € 3aCTOCYBaHHS JIECTPYKTOPIB, SKi MICTATh y CBOEMY CKJaJli
rpubu pony Trichoderma, Oakrepii ponaiB Bacillus, Azotobacter, Enterobacter, Enterococcus,
3aCTOCYBAaHHS SKUX CIPUSE 3HAYHOMY 3HUKCHHIO BUIB MATOr€HHUX TPHUOIB 1 MiJBUIECHHIO BUIIB
canporpopuux BumiB. (BTY-Llentp, 2017). ExcnepuMeHTanbHO BCTAaHOBJIEHO €(EKTUBHICTD
3acTOCyBaHHA MiKpoOHuX mpemnapatiB Ponekc, BupoOHuurTBa BTY-LIEHTP s nigBumieHHS
IIBUAKOCTI Ta BIJACOTKY JAECTPYKIIi 3aJIMIIKIB HAQTONPOAYKTIB y MPOILIECAX OYHUIIECHHS IPYHTY BiJl
Ha(TO3a0pyHEHb. TakuM YMHOM, 3acTOCyBaHHs OiompenapaTiB Pogekc s 3xificHeHHs
OlopemMenianii 3a0pyAHEHOT0 HA(PTOI Ta [WU3EJIBHUM MAJIUBOM TIPYHTY € €KOJIOTIYHMM Ta
edextuBHUM MeTos1oM (BbonoxoBebkwii et al., 2022).

Buxopuctanuss MIKpoOHHMX TpemapaTiB  Juisl  BIJHOBJIEHHS TIPYHTY, IiJIBUILEHHS
npoayktuBHocTi (Borzykh et al., 2022; Shahid et al., 2023), Ta B sIKOCTi anbTEpPHATUBU XIMIYHUM
nectunuaaM (Saeed et al., 2021) cnpusitoTh 30€peKEHHIO Ta TOJIMIICHHIO SKOCTI W POAIOYOCTI
rpyaty (Volkohon, 2012). EdexTuBHI 1HOKYISHTH Ta KOPUCHI MIKpOOPTaHi3MH B MIiATPUMIL
BHUPOILIYBaHHS POCJIMH Ta 3MEHIIEHHI BUKopucTaHHs XiMmiuHux nectunuais (Elnahal et al., 2022)
MOXYTh IOKpPAIIMTH CTaH TIOMIKO/DKEHOTO BIMHOIO Ta  JErpaJoBaHOIO  IHTEHCHBHUM
arpoBHUPOOHUIITBOM TPYHTY Ta Horo mikpoOionoriuny aktuBHIcTh (Behera et al., 2021). Mikpo6GHi
010CTUMYIATOPH Ta OIOMPOTEKTOPH, a TAKOXX BHUKOPHCTAaHHS OIbll e(EeKTUBHUX IITaMiB
MIKpOOPTaHi3MiB JUIsl TIABUILIEHHS TPOIYKTUBHOCTI KyIbTyp (Ben Mrid et al., 2021; Zakharchenko
et al., 2023) Ta cniTFHOT MIKPOOPTaHi3MiB JJIs BiTHOBJICHHS JeTpajoBaHux rpyHTiB (Nwankwegu et
al., 2022) ciipHO CIPUSIOTH CTIHKOMY Ta €KOJIOTTYHO O€31eYHOMY BHPOIITYBAHHIO POCITHH.

7. ATpoJIiciBHHITBO Ta JiicomeJiiopanisi B IPOEKTAX BiIHOBJICHHS

Jnist MOKpalieHHsI eKOJIOTIYHOTO CTaHy arpojaHamadTiB micis BiHCHKOBHX il B YKpaiHW,
MIJIBUIICHHS. TPOAYKTUBHOCTI Ta CTIHKOCTI JiaHama@dTiB, HEOOXIMHO CHPHUSITH ITiIBHIICHHIO
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MOJIE3aXUCHOI JICHCTOCTI 10 MiHIMAaTbHO HEOOXIHOTO piBHS €KOJOTIYHO-aAalTOBAHOTO

3eMJICKOPHCTYBAHHS, BKITFOUAIOYH:

a. llupmie BUKOpUCTaHHS MaJIOTIOIIMPEHUX B YKpaiHi MPAKTHUK arpoIiCiBHULITBA K IHTETPOBAHOTO
MiIX0My IS 3MEHIIEHHS BUKHJIIB TApHUKOBUX Ta3iB, 30UIBIICHHS BOJAOYTPUMAaHHS,
CTPYKTypyBaHHS IPYHTIB Ta 3MEHIIIEHHS epo3ii, Ta GiTopemeniallii, 30KpeMa BiJ] BAKKHX METAJIiB
(Nair et al., 2022; Rani J. & Paul B., 2023; Ranjan, 2021; Zhang et al., 2023). Po3pooutu
METOJIMYHI  pEeKOMEHJAlii  [0J0  CTBOPEHHS  CYMICHHX  IOCaJ0K Ta  miabopy
CLIbCHKOTOCTIOIAPCHKHX, TEXHIYHUX, JTIKAPCHKHUX KYJIBTYp a00 MEIOHOCIB JUIsl IUITHOK 3 PI3HUM
OCBITIIEHHSM (3 pi3HOIO TiHbOBUTpHBaIicTIO) (Dubey & Dubey, 2022; Sydorenko, 2020);

b. Po3pobutu pimeHHss 0e3meYHOro po3MiHYyBaHHS, BITHOBJIEHHS (30KpeMa 3 BHKOPHCTAHHSIM
POOOTOTEXHIKH) Ta OI[IHIOBAaHHS €KOJIOTIYHOT0 CTaHy MOJIEe3aXUCHHX JicoBUX cMyT (Jaradat et al.,
2018; Muscat, 2005; Pearson et al., 2022);

c. BukopucranHs B JicocMyrax HOCYXOCTIHKHMX IHTPOAYKOBAHHUX JI€PEBHUX POCIHMH (Ticis
MPOBE/ICHHSI HAYKOBUX JOCIIDKEHD IIOJO0 iX MOTEHI[IHHUX 1HBa3MBHUX BIUIMBIB), aJJalITOBAaHUX
710 JKOPCTOKUX YMOB CTEIy 3 ypaxyBaHHSM BIUTHBY 3MiH kimiMaty (Pantera et al., 2021; Raj, 2017);

d. 3amouaTkyBaTH CHCTEMHY MDKBIZIOMYY CIIBIpPALIO Ta KOOPIAMHAINIO MiJ Yac iHBEHTapH3allii,
MOHITOPUHTY Ta OXOpPOHM 3axucHUX HacampkeHb (Congjuan et al, 2022) i3 3any4eHHIM
TEPUTOPIATBHUX TPOMA]I.

8. BioeHepreTu4Hi Ky 1bTypH B IPOEKTAX BiIHOBJICHHS

Pemeniariis 3 BHKOpPHCTaHHSIM EHEPreTUYHHX KYJIbTYp [103BoJsie (epmepy 30epiratu
NpUOYTKOBICTh MiJl Yac MPOIECY OYHUIICHHS Ta BiAHOBIEHHS POAIOYOCTI IPYHTIB, TpOMali —
PO3BHBATH CHEPreTHYHY AaBTOHOMHICTh a TPHPOJI HATa€ JOAATKOBI OCENHUINA Y BHIIAIKY
BUPOIIYBaHHS 0araTopiuHUX KyJIbTyp 13 JOBIMM [HMKJIOM pOTamii. YCHIIIHUN pPO3BUTOK
OloeHepreTukn MOTpedye MICHEeBOi 1HPPACTPYKTYpH, TPOBEACHHS aaBOKAlii Ta Jopamyoi
MiATPUMKH.

VY po0oTi 3 OyIb-sIKOIO KyJIbTYypOIO, B TOMY YHCII €HEPreTHMYHOI0, MEPMAaKyJIbTypHUM
(cTifikuM Ta OaraToQyHKIIOHAJbHUM) pIIIEHHSAM € YOIUIbHEHI MOCAaJKd 3 MaKCHMAJIbHO
PI3HOMaHITHUM F€HOMOM, a HE BHOIp OJJHOTO HAMOUIBII MPOAYKTUBHOTO copTy pociuHu (Ferguson
& Lovell, 2014; Q. Li & Yan, 2020). ToMy HaitO11b111 JOLIBHUAM PILIEHHSM Y IJIAHYBaHHI MOCaI0K
€HepreTUYHUX KYJIbTYp € KOMOIHaLlig TPaB SHUCTUX POCIUH Ta JAEPEBHUX KYJIbTYpP Ha OJHIN AIISHI
B paMKax TEeXHOJIOTii arpoiiciBHUITBA. OcoOMMBY mepeBary Haja IHIIMMU METOJIaMH IPAKTHUKA
3MIIIAaHUX TOC3J0K Ma€ Ha 3eMJsiX, 3a0pyaHeHuX BakkuMHM Mertanamu (Barbosa et al., 2018;
CORDIS, n.d.). Hanpuknap, criiibHe BUPOILYBaHHS COHAIIHUKY (Helianthus annuus), coi (Glycine
max) abo BepO (Salix spp.) Ta Tonoas (Populus spp.) 3HAYHO 301IBIIYE MBUAKICT MITpallii BAXKKUX
MeTaJiB y IpyHTI i eexTuBHIcTh piTopemenianii (Jha, 2017; Amabogha, 2023). OnHak, KOHKpeTHa
KOMOIHAIs KyJIbTyp, fKI MOXXHA BHPOLIYBAaTH pa3oM s QiTopemeniaiii, 3anekaTUME Bij
KOHKPETHUX YMOB IPYHTY, THUIIIB HasIBHUX 3a0pyIHIOBAUIB 1 CIIEU(IYHUX XapaKTEPUCTHK KYIbTYP.
Jlna 3abe3nedeHHss MakCUMallbHOT e(heKTHBHOCTI (piTopemenianii BaKJIMBUN TaK0X €(EeKTUBHUN
npocTopoBuit posmozin pocnun (Wu, Peng, Sheng et al. 2021). IcHyIOTh pi3HI cIOCOOU MOETHAHHS
BU/IIB HA JIISHI[, KOJU POCIHUHU POCTYTh BIPOJOBXK OJHOTO 1 TOTO » YAaCOBOIO MPOMIKKY abo
noueproso (Gomes, 2012)

9. ITom’sIKIIEHHS HACTIAKIB — NepeniaHyBaHHS TEXHOJIOTI BUPOLIYBAHHS TA
CHCTEMHM 3POLIYBAHHS

IToBo€HHE BiTHOBIIEHHS O3HAYA€ rOCIIOIAPIOBAHHS B yMOBaX 0OMEKEHUX pecypciB (30Kkpema,
BoaHMX). lle BukiMKae moTpedy 3MiIHM TEXHOJOTINH BUPOLIYBaHHSA Ha OUIBII pecypcoeeKTUBHI,
3MiHYy HaOOpy BHPOIIYBAHUX KYJIbTYp (HAampUKIaa, HAa OUIBLI MOCYXOCTIiHKI /s Oe3MOJUBHUX Ta
npuOyTKOB1 Ji 3pOIIYBaHUX IOJIB) Ta XapakTepy TOCHOJaproBaHHS (HaNpUKIad, OTPUMAHHA
dbepMepaMu yacTUHU NMPHUOYTKY 3aBISKA BCTAHOBJICHHIO COHSYHHMX a00 BITPOBHX (epM, 3aBISKU
JIEp’)KaBHUM Ta TPAHTOBUM KOMIICHCAIlISAM JJIS 301UIBIICHHS TUJIONI MATPUMKH O10pi3HOMAHITTS).
[TpiopuTeTHUMH 3aX0/1aMH €:
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a. Ilepexim Ha pecypcoedekTuBHEe IUPPOBE CUIBCHKE TOCIMOAAPCTBO (30KpeMa BUKOPHCTAHHS
CEHCOPIB, 3HIMKIB 3 CYNYTHHKIB, JPOHIB Ta IITYYHOTO IHTEJEKTY) 3aJI1 IMOM SKIICHHS HOTO
BIUTUBY Ha KJIiMaT 1 HaBkoaumrHe cepenosuine (Liu, 2023);

b. BnpoBamKeHHS TOYHOTO 3eMJIEPOOCTBA: TMPOTHO3YBAaHHS MOTOJM B PEXHMI PEAbHOTO Yacy
JIOTIOMOKE 3EMIIEKOPHCTYBadaM MPUHUMATH IMOACHHI PIMIEHHS MIOJ0 TOTO, KOJIU Ta CKUIBKH
3pOIITYBaTH, Y0OPIOBATH Ta SIK ONITUMAIILHO 3aCTOCOBYBATH IIECTUITUIN JI0 CBOIX mociBiB (Bendre
et al., 2015; Fathi et al., 2022; Raimundo et al., 2021);

c. OnTuMmi3ailisi BOJOIIOCTaYaHHs, 30KpeMa BU3HAYCHHS OTESHIIIMHUX MICIIEBUX JKEPEN 3pOLICHHS
(xap’epHi o3epa, ctaBkn) (Paria, 2021; Vallejo-Gémez, 2023); cTBOpEHHS HEBEIMKUX CTABKIB Ta
KOHTYPHHH 0OpOOITOK IPYHTY JUIsl 3aTPUMAaHHs CHITOBOTO Ta JIOIIOBOTO BOJOCTOKY (Shepard,
2020), 3actocyBaHHs (inocodii CHITPHOTO YHPABIiHHS 3pOIICHHSIM 33 AaKTHBHOI Y4acTi
IPOMAJISIH Y MpoLecax MPUHHATTS PillicHb;,

d. TlinTpumka mepexomy Ha OpraHidHe Ta EKOJIOTIYHE arpOBHPOOHHIITBO, 30KpeMa 3aBISKU
MEePIIOYEPTroBOi MIATPUMKHU TOBOEHHOTO BITHOBJICHHS YTiJb OPraHIYHUX BUPOOHUKIB (200 THX,
10 TUIAHYIOTh PO3MOYaTH OPTaHidYHEe BUPOOHHUIITBO);

e. PO3BUTOK CTIMKHMX Ta JEIEHTPai30BaHHX arporpojOBOJIBYHX CHCTEM 33l 3a0e3redeHHs
MIPOJOBOJILYOT Ta EKOJIOTIYHOT Oe31ekn YKpaiHy;

f. dinaHcyBaHHS 3el€HUX 1HBECTHIIMHMX IJIAHIB 3 BiAMOBIAHOIO 1 JOBIOCTPOKOBOIO MiATPUMKOIO
(McKinsey Sustainability , n.d.; World Bank, n.d.)

OTmxe, YkpaiHa Mae HU3KY BUKJIMKIB IIOJI0 CTAJIOTO BIAHOBJICHHS CLIBCHKOTOCIIOAAPCHKIX
JaHamadTiB, MOCTPAKIATMX BHACHIIOK BOEHHUX dii pocii. IIpore, po3B's3aHHs 1uX mpodiieM €
CKIaJHUM 1 TPUBAIMM IIPOILECOM, SKUH MOTpedye 3HAYHMX 3YCHIb, PECYpCiB Ta pPO3pOOKH
KOHCEHCYCHUX DIIIeHb 13 IMIMPOKUM KOJIOM 3alliKaBJICHUX CTOpiH Ta OeHediliapiB — arpapisimu,
MPEJICTABHUKAMH MICIICBUX OpPTaHiB BIIaIH, HAYKOBIISIMH, €KOJIOTaMH, MDDKHAPOIHIUMH Ta MiCIIEBUMU
IpPOMaJICBKUMH OpraHi3alisiMu.

Y OBrocTpokoBiii mepcrekTuBi '"3eneHe" BIAHOBIEHHS MICHs BIMHUM TOBHHHO OYyTH
npiopuTeTHUM At PyHAaMeHTaabHOI TpaHchopmarii YKpaiHU Ha HMUISIXY A0 3€J€HOT eKOHOMIKU
(OECD, 2022; Welsh & Dodd, 2022). IlpiopureTHUM HampsMKOM 30BHIIIHBOI MOJIITUKH Y KpaiHU
Ma€ CTaTd TapMOHI3allis HaIllOHAJIBHOTO 3aKOHOJABCTBA 3 €BPOMNEHCHKUMU JTUPEKTHBAMHU
(Yakymchuk et al., 2023) ta iioro iMmiaeMeHTallis y perioHax nmocTpaxjaaiux BijJ BiiHU. PaiioHanbHe
HayKOBO-OOTPYHTOBAaHE OI[IHIOBAHHSA PH3UKIB B IMOEIHAHHI 3 HOBHUMH €KOHOMIYHO JOIUIBHUMU
METOJaMH BiJTHOBJICHHS, MAIOTh CTaTH CTHMYJIOM JUTSI IIUPIIOTO 3aCTOCYBAHHS IPUPOIOO0XOPOHHUX
pimens (Fernandez-Lopez C. et al., 2022)

OnutyBaHHA YYaCHUKIB KOH(epeHLil Ta NpeIcTaBHUKIB KepiBHUX opraHiB ciibecbkux OTT
11010 cTpAaTeriil BiiHOBJIeHHs arposanamadTis

Opranizaropamu KoHpepeHiii Oys0 MpoBeIeHO OMUTYBAHHS, B IKOMY B3sUTH y4acTb 35
yyacHUKIB koH(pepenuii (Puc. 1) Ta 13 npencraBuukiB kepiBaux opradis OTI (Puc. 2) s
MOTIePETHHOTO BU3HAYCHHS TPOMAJICHKOT M ATPUMKH 3aIPOIIOHOBAHUX BHUIIIE CTPATETiH
BiJTHOBJICHHS arpojaH/magris.

Cepen y4acHHMKIB ONHUTYBaHHS MepeBakall HAYKOBIIl (CLIIbChKE FOCIOAAPCTBO Ta €KOJIOTIs),
a Takosx >kuteni Oxecbkoi, XepcoHebkoi Ta KuiBebkoi obnacTeii (xoua iHII 06JacTi Ta pOAH 3aHATh
Oynu Takox mpenctasieHi, Puc. 1T'). [insHKky uBEepTI PECHOHACHTIB MOCTPAXKIAIN BiJl BEICHHS
OoifoBux niif (BupBM BiJ BHOYXiB CHapsliB, yJdaMKH OOempumaciB Ta BiMCHKOBOT TEXHIKH,
3aMiHYBaHHS, BUKOPUCTaHHS B SIKOCT1 BIlICbKOBOTO MOJIITOHY).
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Puc. 1. A. Oninka yyacHukamu koHdepeniiii AgRes2023 (n=35) crparteriii BiqHOBIECHHS
arpoanamadTiB micas BIACBKOBUX Mid. CTOBMIN MPEACTABISIOTH OI[IHIOBAHHS cTpaTerii y %
(BimoOpaskeHo Ha JiBiit opauHarti). Jliarpama po3citoBaHHs Ta IJIAHKU MOMUJIOK BKa3yIOTh Ha CepeiHi
3Ha4YeHHs (Ha OCHOBI HM)KYCHABEICHOI IIKAJIK) 1 CTAHAAPTHI BIAXUIIEHHS, BIAMOBITHO, B1I0OpakeH1
Ha IpaBii opauHati. Biamosiai, 110 BU3HAYAIOTh CTPATETiIO SIK a0COJIOTHO BaXKJIMBY (5) Ta pajie
BAOXJIUBY (4), 1 po3TaiioBaHi Iij] BEpXHBOIO BICCIO a0CIIHC, a Ti, III0 BU3HAYAIOTH CTPATETIIO SK PaIIIie
HenoTpiOHY (2), 1 abcomoTHO HenoTpiOHY (1) — mix BepxHbOIO Biccto abciuc. Binnosiai “He 3Hato
/ banmyxke”(3) BigoOpaxkeHl Haj HWXKHBOIO adciucoro. b. OnTumanbHa KUIBKICTH KIIACTEpIB,
BHU3HAUEHA 3a JOMOMOIOI BHYTPIIIHHOKIACTEPHOTO rpadika cymu kBaapariB (tot w_ss). B.
Kinacrepuzamisi BiAmoBijed pecnoHIeHTIB MeToaoM K-cepeaHix. I'. CTpykTypa pecHoHIEHTIB
onutyBaHHA. L{udppu B qyxKax MO3HAYAIOTh KIJIBKICTh YYAaCHHMKIB B KaTETrOpisx; YUaCHUKH Malld
MOMJIMBICTh BKa3aTH KiIbKa 00J1acTel TPOKUBAHHS Ta POIB 3aHSITh.
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[Ticnss mpoBeneHHs KOH(EpeHIl MOrIsIau YYacHHKIB Ha BHUOIp 3arajbHoOi cTparterii
MTOBOKCHHS 13 HaWOLIBII MOIIKOPKEHUMH 3€MIISIMH (BUJITYYEHHS 3 ClIChKOTOCIIOIaPCHKOTO 00iry
Ta BiIHOBJICHHS IPUPOJHUX EKOCHCTEM UM PEKYJIBTHUBALIS T TIOBEPHEHHS B 00pOOITOK) JIUIIAIOTHCS
nossipaamu (Puc. 1A).

[TpubiuHMKKM peBaAMHTY BBaXKAIOTh, IO Tpebda 3MEHIICHIIMTH JUcOaNaHC MiX
arpocucTeMamu Ta IPpUPOJHUMU/HAIIBOPUPOAHUMH CUCTEMaMH B JaH ATl Ta HaJaTH IPIOPUTET
MOBEPHEHHIO B OOpOOITOK MEHII 3a0pyJHEHHMX Ta 3aMiHOBaHUX 3eMenb. s Iboro moTpiOHO
pO3poOUTH KpUTEpii OIIHKM CTYNEHS TOIIKO/KEHHsT Ta HebOe3neku. Toai SK NPUXUILHUKH
MOBEPHEHHSI CHJIBHO 3a0pyIHEHHX 3€Mellb B CLIbCHKOTOCHOJAPCHKUN 00ir, HArojomyroTh Ha
BKJIMBOCTI MPOBEJICHHS PEKYJbTHUBAIIT JIJIs1 3a1100IraHHsI MTOMIMPEHHIO 3a0pyIHEHHS JOBKULISAM Ta
MOJKJIMBOCTI 3aCTOCYBAaHHSI HassBHUX TEXHOJIOTiH MIBUIKOI PeKyIbTHBAIl (32 HASIBHOCTI KOILTIB Ha
iX BUKOPHCTaHHS).

BinbIn oqHOCTaHO YYaCHHUKH OILIHUIN BAXKIMBICTh €KCTCHCUBHHUX TEXHOJIOTIH BIAHOBICHHS
3emMenb — (itopemenianii 3 BUKOPUCTAHHSAM CEHEPreTUYHUX Ta IHIIMX TEXHIYHUX KYJIBTYD,
3ayBaXYIOUM TPH [[bOMY Ha BaXXJIMBOCTI BPaxyBaHHS MICIEBUX EKOHOMIYHHMX, €KOJOTIYHHX Ta
CcoLliaTbHUX MOTPeD, a TAKOXK MOTPedy pO3pOOKH IHIUBIAyaTbHUX PIllIEHb Ta HEOOX1AHICTH B IEBHUX
CHUTYaIisX KOHTPOJIOBATH BMICT 3a0py/IHUKIB B TEXHIYHUX KYJIbTypax.

Y4acHUKH PO3yMiIOTh, 110 CUCTEMHHUI MiIX11 Ta KOMIUIEKCHA peabimiTalis arpoaanamadTis
€ BOXJIMBUMH (32 YMOBH HAassBHOCTI PECypCiB 1 Ha OpI€HTAII€I0 HA HAHOLIBII KIIMATHYHO BPa3JIMBi
teputopii IliBqus Ta Cxomy VYkpaiHu) 1 HONAralOTh y 3aCTOCYBaHHI MPUHIUIIB Ta CTpaTerii
arpoekoJiorii, BiAHOBIEHHI JicoBux cmyr (Bim 10% 3araspHOI TUTONI), TPOBEICHHI 3aXOIiB
060poTHOM 3 epo3i€ro Ta 3amPOBaHKEHHI CIBO3MIHHU, BUPOIYBaHi cujeparis (He piame 1 ce3ony —
Bi 90 nmHIB CymuTbHOI Bereramii — Ha 3 POKH) Ta IHINMX MiIXOJaX I CTPYKTYpyBaHHS Ta
1BHUILEHHS BOJAOYTPUMYBAJIBHOI 3JaTHOCTI IPYHTY.

Haronomryerscsi Ha Ba)XJIMBOCTI BUKOPUCTaHHS O10JOTIYHMX NpenapariB, IO CHPHUSIOTH
PO3BUTKY IPYHTOBOI 0O10TH Ta CTBOPEHHS 0araTopiyHMX HAacaJHKEeHb (MMacOBUINA, CIHOXKATI, caJi) Ha
cxuiax 3auid ix crabumizamii. Ha nyMKy y4yacHHMKIB, arpoekojoridyHa TpaHchopmallis KpaiHu
notpedye MpiOpUTETHOrO  (DIHAHCYBAHHS  BIJHOBJCHHS IOCTPAKAAIMX  arpOEKOJIOTTUHHX
rOCIO/IapCTB Ta TUX, 110 3000B’SA3yIOThCS MEPENTH Ha arpoeKosioriune BUpoOHUNUTBO. [Ipu npomy
BHUCIIOBIIIOIOTHCS 3aHETIOKOEHHS 111010 BUOIPKOBOI cTparterii HaJlaHHs Jep>KaBHOI JOIOMOTH 3a IIUM
CIIEHapieM Ta MO0 OOMEXEHOCTI (PIHAHCOBUX pECypciB JAepxaBU (IIPOMOHYETHCS 3alydyUTH
MiKHapoJHe (iHaHCYBaHHS 3 (DOHJIB Je-KapOoHi3allii, KOHCepBallii Ta MPUPOJHOTO BiHOBIIECHHS,
penapariii  Tomo). IlpomonyeTrcs po3pobnsATH 3aoxouyrodl  (TpaHcdopmarlliiiHi) TporpamMu
JIep>KaBHOTO  CMIB(QIHAHCYBAHHSA 3 TMOJAAJBIIMM TPUBAaTHUM (DiHAHCYBaHHSM, HPOBEIECHHS
arpoeKoJIOTIYHUX 3aX0/1iB a00 BUKYI MOIIKO/PKEHHUX 3€Melb Jep>KaBHUMHU Ta/ab0 KOMyHaJIbHUMU
dboHIaMHM JUTs TPOBEJICHHS HA HUX arpoeKOJIOTIYHUX 3aXO/1B BIHOBJIECHHSA. TakoX HarojoueHo Ha
JIOBrOCTPOKOBOCTI MPOIIECY BiTHOBJIEHHS MOMIKOKEHUX BIICHKOBUMH JiISIMU 3€MEJIb, Yepe3 0 Taki
IPOEKTH MOXXYTh OYTH HENpHOYTKOBUMH a00 30MTKOBMMHM JUIS 3€MJIEBJIACHUKIB, TOMY MalOTh
¢biHaHCYyBaTHCA JEPKABOIO.

VYdacHUKH KOH(QEpEeHIil yCBIIOMIIOIOTE He0e3leKy BHPOOHHITBA MNPOI0BOJIbYUX
NPOAYKTIB HA 3a0pyAHEHHMX 3eMJISIX, OTXKE B IEPEBAXKHIN OUIBIIOCTI MIATPUMYIOTh TPU3YITHHEHHS
MIPOJOBOJIBYOTO BUPOOHHUIITBA J0 MPOBEACHHS PEKYJIbTHBALIWHUX 3aX0JliB a00/Ta aHali3y BMICTY
TOKCHUKAHTIB B MPOJOBOJIBUMX TNPOAYKTaX, J€ OE3MeYHICTh 3eMelb Ta MPOAYKTIB MaloTh
MiATBEP/XKYBATUCS JTOKyMEHTalnbHO. IlpM IbOMy Harojiomyerbcs Ha BiJICYTHOCTI HasBHUX
MEXaHi3MIB JIOBTOCTPOKOBOTO KOHTPOJIIO Ta KOHTPOJIIOIOUUX OPTaHiB, BaKJIMBOCTI MONEPEIKEHHS
37I0B’KUBaHb, IPIOPUTETHOCTI Ta (hiHAHCOBIHM JOLITBHOCTI TAKMX 3aXO0/iB JJIS1 OPraHivHOTO, 30KpeMa,
€KCIIOPTHOTO BUPOOHHUIITBA.

Bu3Hayaroun npiOopUTETHICT, BHPOLLYBAHHSI HENPOJ0OBOJBLYMX KYJAbTYP HAa HailGlibII
3a0pyAHeHUX 3eMJIAX (32 YMOBU iX MOBHOTO PO3MIHYBaHHS), MepeBakHa OUIBIIICTh YYaCHHKIB
MOTO/DKYETHCS 3 TPABOM 3aMJICBJIACHHUKIB OTPUMYBATH JEp)KaBHY KOMIICHCAIlI0 3 KapOOHOBHUX
cyOcunii Ykpainu B mepioJi 3HMKEHHSI TPUOYTKOBOCTI BUPOOHHIITBA. [Ipyu 1IbOMY 3ayBaKyeThCs
BIJICYTHICTb Y3TO/IKEHOT METOJAMKH KOHTPOJIIO 332 PEATbHOIO0 CEKBECTPAIli€l0 IPYHTAMHU BYTJIELIO U
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BIJICYTHICTh YITKHUX I1HAMKATOPIB, 3aKOHOAaBuUOi 0a3W Ta MeXaHi3MiB JOHECEHHs IIi€i cTpaTerii
3eMJICBJIACHUKAM (Ha PIBHAX BiJl BAPOOHUYOTO 0 aaMiHICTpaTUBHOTO). [IponoHyeThCs o€ THAHHS
KapOOHOBUX CyOCHIIN Ta MIIBIOBOIO KPEIUTYBAHHS IS TOKPUTTS CE30HHUX BUTPAT (hepMepiB.

YyacHuku KoH(epeHlii NIATPUMYIOTh BiJHOBJIEHHS Ta NepPelIaHYBAHHA CHCTEM
3polieHHs B Oik miiBMIEeHHS iX pecypcoedeKTHBHOCTI, 3 BUKOPUCTAHHSAM TE€XHOJIOTIH TOYHOTO
3emJiepoOCTBa Ta aJbTEPHATHBHHUX JKepen eHeprii. Ilpu IboMy TakoX HaroJIonIyeTbcs Ha
BXXJIUBOCTI APECHAKHUX CHCTEM, IO MPUTUAISTUMYTh HOTPAIJISTHHIO TOKCUKAHTIB JI0 IPYHTOBUX Ha
MOBEPXHEBUX BOJA. YYAaCHHKU TaKOX MIATPUMYIOTh MacHITa0Hy 3MiHY KYJIbTYp BKIIOUAIOUU
MOKpAIeHy CIBO3MIiHY 3 0araTOpiYHHUMH TpaBaMH, TEXHOJIOTii BHPOIIYBaHHS, SK-OT, OOMEKECHHS
3porryBaHuXx 1oy 10 4—20 ra, 3ajeKHO BiJ] MICLIEBUX BOJAHUX pecypciB. BoHU Tako MPOMOHYIOThH
MOKpallyBaTH MIKpPOKJIIMAT 4Yepe3 ONTUMI3aIlil0 arpoiicosanamadTiB Ha TEPUTOPISX 31
3pyHHOBAHOIO 3POIIYBAILHOIO CHUCTEMOIO, IO MAa€ 3a0XOUyBATHUCS JAEPKABHUMH CYOCHIISIMU B
paMKax JIOBrOCTPOKOBOi JEp)KaBHOI CTpaTerii ajmanTamii 10 3MiHM KJIIMaTy. 3a3HAuyaeTbCs Ha
HEOOX1HOCTI pO3B'A3aHHs CUCTEMHOI Mpo0OIeM HeJOTpUMaHHs BoiHOTO KOZeKCy.

Amnanizyroun ¢iHaHCyBaHHSI TIpOUeIypP OWIHKH TNOLIKOJ:KeHb Ta BilHOBJIEHHS
NOCTPANKAAIMX 3eMelib, YYaCHHKM 3arajioM IOTO/DKYIOThCS Ha BaXKIMBOCTI JEp>KaBHOTO
¢dinaHCyBaHHS Ta KOOPAMHYBAHHS IMX MPoLEciB. BoHM, IpoTe, YCBIAOMIIIOIOTh KOPYILIHHI PU3HKH.
Bax1uBUM € MOHITOPUHT MPOLIECY Ha BCIX €Tamax, BKJIIOYHO 3 OLIHKOI0 €eKTUBHOCTI pemesiarii
3eMeNb Ta 3aJy4eHHS MIDKHAPOIHOTO JOCBIAy Ta pecypciB. BiibIIiCTh y4acHUKIB HE MiATPUMYE
(diHaHCyBaHHS 3a3HAUYEHUX MPOLEAYP 3 MOJATKOBUX KOIITIB Ta MiCIIEBUX OIO/KETiB. 3a3HAYAETHCS
MOJKJIMBICTh BUKOPUCTAHHS TU(EPEHIIHOBAHIX MTOAATKOBUX IUIBT Ui 320XOYECHHS MPIOPUTETHUX
CTpaTeriil BiTHOBIICHHS 3eMelib. Hanpukiaz, BiJ] MOBHOTO 3BUILHEHHS OMOIATKYBaHHS 3eMellb A7 1X
PEBAMIIMHTY Ta THMYACOBOTO 3BUTRHEHHS Ha MEPioJ] IX KOHCepBalii UIst iX IPUPOIHOTO OYUIIICHHS
Ta BIIHOBJICHHS POJIOYOCTI JI0 MOJATKOBHX MBI IPY BTUICHHI arpOeKOJIOTIYHUX 3aXO/iB.

Xoua BIIMOBI/Il YYaCHUKIB KOH(EPEHIIi1 He J03BOJIAIOTh C(POPMYyBATH YITKO BU3HAUEH] IPYNH
(Puc. 1B), moxHa ymoBHO BuAUIUTH 5 KkiaacTepiB (Puc. 1B):
1, 3 — IIpuXuiIbHUKH KOHCEpBallli CHUIBHO 3a0pyIHEHHX 3€MelIb Ta KOHTPOJII Oe3MeuHOCTI
MIPOIYKTIB, BUPOLICHUX HA HUX.
2 — IIpuXHUIbHUKHM arpoeKOJIOTIYHOTO BiJHOBJIEHHS, YMi 3eMeJbHI AUISHKM HE MOCTPa)XJalu Bij
BIFCHKOBHUX [IH.
4 — HaykoBui Ta KOHCYJbTAHTH, IIO MPAlOIOTh B CUIBCBKOMY T'OCIOJAPCTBI 1 IMEPEeBaXKHO
BUCTYNAIOTh TPOTH BWIIyYEHHSI CHJIBHO 3a0pyJHEHHX 3eMellb 3 O0Iry Ta MPOTH 3alpOBaKEHHS
3arajibHOJEPKABHOTO OE3KOIITOBHOI'O CEPBICY OLIIHKM MOLIKO/KEHb JUISHOK.
5 — [IlepeBakHO HAyKOBLI pI3HHUX CHEIIAJIbHOCTEH, M0 BHUCTYNAIOTh MPOTH BUIYYCHHS
CHJIbHO3a0py/IHEHUX 3eMelb 3 00iry, aje 3a KOHTPOJIb SKOCT1 MPOYKTIB, BUPOLICHNX HA HUX, Ta 3a
arpoeKoJIOT1YHe BIIHOBJIEHHS 1 CTaly TpaHC(OpPMallilo CUIICHKOIO TOCIOIapCTBa.

Cepen 13 00’e¢anannx tepuropiaabHux rpomajn (OTT), mo B3sin ydacTh B ONMUTYBaHHI
(Puc. 2, mo 1 3 JuinponerpoBchkoi, XepcoHcbkoi Ta KuiBcbkoi obmacreit ta 10 3 XapkiBchbKoi
obnacrti), 3emsi 11 OTI' 3a3Hanu MOMIKOJKEHb B pe3ysbTaTi BIMCHKOBUX il (3aMiHyBaHHS Ta
3acMiueHHs BHOYXOHEOE3NeUHUMH MpeaMeTaMd Ta XIMIYHMMHU CIIOJIyKaMH  BiHCHKOBOTO
MOXOJKEHHSI, 3aJTUIIKAMHU PAKETHOTO TaJbHOTO). JInIe o/1Ha 3 ONMUTaHUX TPOMAJI Ma€ CTpaTeTiYHAN
IUTaH BIJIHOBJIEHHS MOIIKOJDKEHMX arpojaHamadris, npore Ouiblie TpeTUHH (5) MJIaHYIOTh HOTro
po3pobasti. Ha »amb, OUIBIIICTH TpOMaja HE MAlOTh CTpATErid BITHOBJICHHS Ta 30€peKCHHS
010pi3HOMAHITTS, ajanTauii J0 3MIHM KIiMaTy, pO3BUTKY 3€JE€HOI €HEepPreTHUKH Ta BHPOLIYBAaHHSI
SHePTeTUYHUX KYJIbTYp, IO YCKJIATHIOE BTUICHHS 3alpONOHOBAHHMX YYaCHHKAMU KOH(EpeHIl
CTaJIMX CTpATerii BiHOBJIEHHS arpojaHamadris, 3a BiICYTHOCTI ¢(hOPMOBAHOTO IPOMATaMH 3aITUTY
Ta KOHTeKcTy. Jlume 3 TpoMaam Hapas3i CIIBHPAIOIOTh 3 HAYKOBUMH, TPOMAJCHKUMH Ta
MDKHAPOJHUMHU OpTraHi3allisiMH y pPO3poOIll BHIIETIEpEpaxOBaHUX CTPATETIYHHUX IUIAHIB, MPOTE
OuTbIIicTh TpoMas (9) 6axaroTh HaJIarOIUTH TaKy CITIBIIPAIIIO.
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Puc. 2. Ominka roToBHOCTI 00’€IHAHUX TEPUTOPIATIBHUX
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