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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 min t during the first 7 month) and carbon sequestration (3 min 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”.

Recorded conference presentations and slides are available.

Supported by the Kdlner Gymnasial- und Stiftungsfonds and German-Ukrainian Cooperation
in Organic Agriculture.
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1. Damage assessment approaches and tools / IancrpymenTs Ta migxoau
IJISl OLIHIOBAHHSA IIIKOIH

ATPOEKOJIOTTYHI HACJIIIKHA BIMHU TA CIIOCOBH IIJABUIIEHHS
E®EKTUBHOCTI BITHOBJIEHHS IPYHTIB B [IEPIOJ PEABLJIITALIIT

1Serhii Razanov*, 2Mykola Kutsenko, 2Alla Razanova
!Doctor of Agricultural Sciences, Professor of the Department of Ecology,
Lviv National Environmental University, Lviv, Ukraine (razanovsergej65@amail.com)
2graduate student, Vinnytsia National Agrarian University, Vinnytsia, Ukraine
3senior lecturer, Lviv National Environmental University, Lviv, Ukraine

Keywords: Baxkki MeTanu, OypKyH Oinuii, 65KOIHHE OOHINOKS

BHacinifok BoeHHUX A1 fesiki Teputopii YKpaiHu MOTepnarTh BiJl BUCOKOI'O TEXHOT€HHOIO
HaBaHTXEHHA Ha JOBKULIA. OcoOnMBe 3aHENOKOEHHS BHKJIMKAE TOPYIIEHHS TPYHTIB
CLIbCHKOTOCTIOAAPCHKOT0 MPU3HAYCHHS, SIKI BUKOHYIOTh BaXKIIMBY (DYHKIIIIO y IPOIOBOJIBbYiH Oe3merti
nepkaBu YKpaiHH. AHaNi3 arpoeKoJOTiyHMX HACHiAKiB BIHHM CBIMYUTH MPO HETAaTHBHHUN
MeXaHIYHUH, (I3UYHUI Ta XIMIYHUN BIUIMB HAa IPYHTHU CLIbCHKOTOCTIOAAPCHKUX YTi/Ib.

Jist Beix BUIiB OO€IpHIIaciB, sSIKi 3aCTOCOBYIOTHCS HAapa3i Ha BiifHi, XapaKTEPHUM € YTBOPCHHS
yIlapHOi XBHJII Ta MPOIYKTIB BUOYXY, SKi pO3MOBCIOKYIOTh B CEPEIOBUII 3a0pyIHIOIOUI PEYOBHHH.
Taxox BinOyBaeTbes gepopmartisi IpyHTY B yCIX HapSMKax YAapHOI XBHJII, a B pe3yJIbTaTi TOPiHHS,
BUOYXY Ta JIeTOHallii OOENpUIIaciB — yTBOPIOIOTHCS PI3HOMAHITHI MOXiAHI MPOIYKTH, OUTBLIICTD 3
SKUX € TOKCHYHUMH Ta HEOE3MEUHUMHU, J0 SKUX HEOOXITHO BIAHECTH, 30KpeMa, 1 BaXKKi MeTamu. 3a
TakKMX YMOB Yy TIPYHTI BifOyBa€Tbcs IMEPBUHHE HAKONMUYEHHS 3a0pyIHIOBAUiB 13 MOAATBIINM
MEPEPO3MOJIJIOM SIK Y CaMOMY IPYHTI, TaK 1 MEPEeX0J0M iX y IHIII CepeIOBUINA — IOBEPXHEBI 1
MiJ3eMH1 BOJM, POCIMHHICTD Ta JKHB1 OpPraHi3MHU.

BxkazaHni TepuTopii miAasAraoTh B MEpILy Yepry pO3MiHYBaHHIO il Oe3neyHoi poOOTH, LI0
noTpeOyoTh IEBHOTO Yacy, a B MOAAIBIIOMY — Y IPUHHATTI HAYKOBO-OOTPYHTOBAHUX PILlIEHb 1110]10
ix peaOimitanii. OHaK, yepe3 BUCOKY HeOe3IeKy MPOBEACHHS peaduliTaliiHUX 3aX0/11B BHACTIIOK
3aMiHYBaHHS IPYHTIB Ta HasBHOCTI B HUX HEBUKOPHUCTaHUX OOEMPUIIACiB KOHTPOJIb 3a TEXHOT€HHUM
HaBaHTAXXCHHSM Ha IPYHTHU Ta BiJHOBJICHHS iX POMIOYOCTI YCKIAIHIOETHCS, & B OKPEMHX BUIA/IKAX,
B3arajli € HEMOXJMBMM. TOMy BHMHHKae MoTpeba y Momrykax Ta po3poOri Oiibll Ti€EBUX Ta
e(eKTUBHUX 3aXO0/(1B II0J0 KOHTPOJIIO TEXHOTEHHOTO0 HaBAHTAXEHHS HA IPYHTH, SIK1 Nepe0yBatoTh B
YMOBax 3aMiHYBaHHS Ta ONTHUMIi3allil BIIHOBJICHHS iX POIOYOCTI B JaHHUM MepioJ s MiJBUIICHHS
e(eKTUBHOCTI iX peabiiiTaliii, o 1 0yJI0 METOI HAIIUX JOCIIIKEHb.

[TocTaBnena mMera BHUpPINIYETHCSA 33 PaXyHOK €KOTEXHOJOTIYHOI ONTUMI3allil KOHTPOJIIO Ta
BIJIHOBJICHHS POAIOYOCTI TIPYHTIB CLIbCHKOTOCHOAAPCHKUX Yrifb B TeEpiojl BUCOKOI HeOe3nmeKu
npoBesieHHs iX peabinitanii. CyTh 3alpOIIOHOBAHOTO HAMHU 3aX0/1y MOJISATa€e y BAKOPUCTAHHI B IKOCTI
0101HUKAaTOpa KOHTPOJIIO 32 BMICTOM TOKCUKAHTIB y IPYHTaxX OJKOJIUHOTO OOHDKKS, BUPOOJIEHOTO
0J1KOJIaMu 3 KBITKOBOTO MUJIKY OypKyHY O1710T0, B SIKOCTI JKepesia BiIHOBJIEHHS POJIOYOCTI IPYHTY
— BEreTaTUBHOI MacH 1€l pOCIMHM Ta 3/JaTHOCTI ii 10 a3otodikcamii (I IBOTO TEPUTOPIT
CUIBCBKOTOCIIOIAPCHKUX  YTifb, SIKI Tepe0yBalOTh MiJ BHCOKUM pPHU3MKOM HEOE3MeKH uepes
3aMiHYBaHHS Ta 3aJIMIIKIB OO€NpPUIIAciB, TOTPIOHO BUKOPUCTOBYBATHU MPOTATOM iX peadimiTamii mij
BUPOIILYBaHHS OypKyHY OL10T0 i3 BHCIBOM HOro HaciHHS 3a JIOTIOMOTOIO JIPOHIB i3 30UIBIIECHOIO
HOPMOIO BHUCIBY).

3acTocyBaHHS 3alpONIOHOBAaHMX HAMHU 3aXOIB J1aCThb MOJXKJIHMBICTb MPOBOJUTH Oe3MeuHuit
KOHTPOJIh 32 TOKCHKAHTaMH y TPYHTaX; MiJBUIINTH PIBEHb a30Ty Ta OPTraHiKd B IPYHTAX; 3HU3UTH
IHTEHCUBHICTb PO3MOBCIO/KEHHST Oyp’sHIB Ha TMOPYIIEHUX TEPUTOPISIX; 3HU3UTH XIMIYHE
HAaBaHTAKCHHS HAa TPYHTH B TepioJa iX BIAHOBICHHS, TOJIMIIUTA KOPMOBY 0a3y OmkiI Ta
320e3MeUnTH yMOBH OUIbII €(EKTUBHOTO iX PO3BUTKY Ta 30€pEeKEHHS LUX KOMAaX; IMiJBUIIUTH
€KOJIOTIYHUHN e(EeKT BiJHOBICHHS.
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MONITORING OF SOILS AFFECTED BY MILITARY IMPACTS
YYuriy Dmytruk*, 2Vasil Cherlsnka*

Doctor of Biological Sciences, Professor, Professor of Ecology and General Biological,
Department of Podillia State University, Kamianets-Podilskyi, Ukraine (dmytruk.yur@gmail.com)

2Doctor of Biological Sciences, Associate Professor, Researcher at Pavel Josef Safarik
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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 (MACSs) 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.



ASSESSMENT OF THE IMPACT OF ACTIVE MILITARY ACTIONS ON
SOIL MICROBIOCENOSIS

Hryna Gumeniuk*, 2Alla Levishko, 3Olena Demyanyuk

IPhD, Institute of Agroecology and Environmental Management of NAAS, Kyiv,
Ukraine(gumenyuk.ir@gmail.com)
2PhD, Institute of Agroecology and Environmental Management of NAAS, Kyiv, Ukraine
3 Doctor of Agricultural Sciences, professor, Correspondent member of NAAS, Institute of
Agroecology and Environmental Management of NAAS, Kyiv, Ukraine

Keywords: war, soil, microorganisms, biodiversity

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.



USING RESULTS OF REMOTE SENSING SERVICES AND OSINT DATA
FOR IDENTIFICATION OF WAR-DAMAGED TERRITORIES

Anatolii L. Shmurak
Independent researcher, Kyiv, Ukraine (anatoliishmurak@gmail.com)

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.
(AnrnomoBHa Bepcis: https://en.ecoaction.org.ua/wp-content/uploads/2023/06/clim-damage-by-
russia-war-12months.pdf YkpainomoBna BepCis https://ecoaction.org.ua/wp-
content/uploads/2023/07/vplyv-ros-viyny-na-klimat-2023.pdf)
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MODEL CHAIN AND INFORMATION SYSTEM FOR SIMULATION OF
SECONDARY AIR POLLUTION RESULTING FROM WIND
RESUSPENSION OF CONTAMINATED DUST AND WILDFIRES

llvan Kovalets*, 2Svitlana Maistrenko, 'Oleksandr Khalchenkov, Roman Syknevych,
?Taras Dontsov-Zagreba, *Kostyantyn Khurtsilava, 2Oleg Udovenko
1PhD, head of department, Institute of Mathematical Machines and Systems Problems NAS of
Ukraine, Kyiv, Ukraine (ivkov084@gmail.com)
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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.

References

1. Mokrov, Y. G., & Mokrov, K. Y. (2019). Modeling of atmospheric transfer of radionuclides in
the form of water aerosols from the surface area of water bodies using the example of Lake
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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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[Ticnsa Tepakry pociiicbkux Biiicbk Ha KaxoBcbkiit 'EC 6 uepBHs 2023 poky, AyKe aKTyalbHUM
CTaJIO MUTaHHS MOAAJBILOT 10J11 TEPUTOPIT, 1110 IPOTAroM ocTaHHiX 70 Oyia 3aTonsjeHa BoJaMH Terep
BXKE KOJMIIIHBOTO BOJOCXOBHINA. Bifkumaoun oOrOBOpEeHHs PYHHIBHHX HACIHiAKIB i BTpar (B T.4.
010pI3HOMAHITTSI), 1[0 CTATUCh Y KOPOTKUU MEPioJl 3 MOMEHTY pyHHYBaHHS rpelii i o MOBHOTO
BUTOKY BOAM 3 BOAOCXOBHIIA (OJIM3BKO 2 THIKHIB), MOJANBIN JTUCKYCil CIIJ 30CEpeIUTH Ha
JANIEKOTJIATHOMY PILIEHHI, 10 BKJIIOYAaTUME MiHIMI3allil0 MOAATbIIOI IIKOAU O010pi3HOMAHITTIO,
BimoBigaTMe KiiMaTHIHUM Ii1sM Ta Limssm Cranoro Po3Butky.

B munynomy, ctBopenns kackany ['EC Ha JIHinpi cTano MoTy)XKHUM yJapoM IO HPUPOAHO-
icTopuyHii cnammmui  YKpainm 1 OiopizHoMaHiTTIO. bymo 3aromneHo 1 BHBEOEHO 3
CUIBCBKOTOCIIOIAPCHKOI0 BUKOPUCTAHHS IIOHAJ 3HAyHAa IUIOIIA POJAIOYMX 3€Mellb a TaKoX
KoJIOCaJIbHA MPHUPOJIHA TEPUTOpPisS HaWOUmbImIoro mpupoaHoro yjicy B Crenosii 30HI Ykpainu
(Benukwuit JIyr), mjo 3aiimaB nepeBaxkHy ILUIOILY TEPUTOPIi, 10 Oyna 3aTroruieHa. Ha Bincrani 20 kM
BiJ Oepera IpyHTOBI BOJIH ITiTHIMAUCh Ha piBeHb Bix 2—3 M 10 60—80 cMm, Oymno miaromneHo 6730 ra
canis, 6700 nBopiB 3 HaceneHHsIM 20600 gonoBik. OOILSHKH 11€0JI0TiB BOJOCXOBHINA 3BOUINCH J0
OYEBHJIHOTO IMMOMY MOKa3HUKIB y BCIX Taly3sX TOCIOJApCTBa HE CHPABAMINCH (KIJIbKapa3oBe
301IbILIEHHS BPO’KaiB, IPOEKTH BUPOILYBaHHS Ha MUIKOBOAJII PUCY, PO3BEJICHHS HE0au€HO BEIMKHX
00CATIB OCETPOBUX 1 pUO-XIIKAKIB, SIKI B3arajil 3HUKJIM 3 BOJOCXOBHINA 1 HMIBUIKO 3aMIHUJIUCH Ha
MaJIOIiHHI 4yKOpigHi BHIM pub (a mepiue NeCATWIITTS ICHYBaHHS BOJOCXOBHINA BHIIOB PUOU
3meHmuBes 3 90 no 13 tuc 1.). Kpim Toro, "uBiTiHHS" BOAM, MOTIPIIEHHS KUCHEBOTO PEXKUMY
MNPU3BOJWIN IO TOTO, IO 3HUKAIMU a00 CKOPOTWIM CBOIO MPUCYTHICTh PUOHU, YYTTEBI 0 BMICTY
KHCHIO y BOJ1, 30LIbIIMIIACh MPUCYTHICTh MAJIOLIHHUX BUJIB, 3JaTHUX MEPEHOCUTH OPAKKUCHIO 1
BUTPHUMYBATH BUCOKY KaJlaMyTHICTb Boau. OOOB'SI3KOBO CIliJ] cKa3aTu 1 Mpo 3a0pyJHEHHS BOJU Ta
JOHHUX BIAKJIAMIB. XIMIYHMM ckiax Boau KaxoBCBKOTO BOJOCXOBHINA, SIK 1 BChOTO KacKamay
BOJIOCXOBHIL, (DOPMYETHCSI aKyMYJIbOBAHOIO PIYKOBOIO BOJIOIO Ta MEPEHOCUTHCS JI0 XEPCOHCHKOT
obnacti 1 YopHoro Mops y BOAHIM TOBIII (10 pedi, B yMOBax BiJICYTHOCTI BOJOCXOBHINA, BCl
HeOe3neyHi peyoBUHU OyJyTh TMOXOBaHI POCIMHHICTIO IiJl TOBIICIO OMagy Ta IPYHTY Ta He
MEPEHOCUTHUMYThCH.

Uu Burnsmas Ou BunpaaaHuM y 2023 poli HpPOEKT HOBOTO BOJOCXOBHINA MAacIITabiB
Kaxoscbkoro? Ilonpu 3HayHUIl pe30HAHC y CYCHUILCTBI, BUKJIMKaHUN pyHHyBaHHsAM ['EC, cnin
BU3HATH, L0 rOCHoJapchke 3HaYeHHs KaxoBCHKOrO BOJOCXOBHINA (CaMe BOJOCXOBHINA a HE P.
Huinpo) B 2023 Oyno He3HAYHUM JUIs JepKaBu. BuioB mTyyHo 3aceneHux BUAIB pud, BUPOOHUIITBO
HE3HAYHOro 00cAry enekTpoeHeprii. IHIm aprymeHTH, 1o 3By4yaTh Y 3asBaX NPUOIYHHKIB
BIIHOBJICHHSI BOJIOCXOBHINIA HACIIPaBIl IIIJTKOM MOXYTh KOMIIEHCYBAaTHCh 1 3BHYAHUM PYCIOM
Huinpa. Tak, BiAKauyBaHHS BOAM JUIS MUTHOTO BOJOINOCTAYaHHS Ta 3POIICHHS BCE OIHO
3/11HCHIOBAJIOCH 32 JIONIOMOT'OF0 HACOCIB; /111 BOJHOTO TPAHCIOPTY 3pYy4uHille 0€3 IITI031B Ta BUCOKHX
XBHWJIb. .. I1]0 cTocyeThes KiliMaTHYHOTO e(heKTy, TO TE3H PO 1€ B3arai AyKe CyMHIBHI: X0ua XKHUTeN
HaceJeHUX IMYyHKTIB Ha Oepe3l BOJOCXOBHINA IWCHO BIIMUyBAJIM IMOKpAIIEHHS MIKPOKIIMATy 3a
pPaxyHOK JIOJJaATKOBOTO BMICTy BOJIOTHM B TIOBITpi, Ta JepikaBa B LIJIOMY 4Yepe3 BUIIAPOBYBAHHS
BTpavasia mopoky 1,3 kB kM Boau. BHacminok 3aru0esi Ta po3kiagaHHs CHHO-3EJIEHUX BOJIOPOCTEN



YTBOPIOETHCS 3HAUYHA KUJIBKICTh OTPYHHHUX XIMIYHHX CIIOJIYK, III0 CTA€ MPUYMHOIO 3alyXH 1 3arubderni
BEJIMYE3HOI KITBKOCTI puOM, 3aXBOPIOBAaHb CBIMCHKUX TBAapWH, SKi ITIOTh IO BOAY, YCKIIAIHIOE
po0oTy BOJOKaHANIB (3a0MBAarOThCSA (DUTBTPH) TOMIO. A BHUAUICHHS I1aHOOAKTEPISIMH TOKCHHIB
(TernaToTOKCHHIB, HEUPOTOKCHHIB 1 IGPMAaTOTOKCHUHIB) MOXYTb OyTH HEOC3MEUHUMU W JUISI JIFOTHHH.
3 1X aKTUBHUM PO3MHOXEHHSAM Y BOJOWMAX 4acTO MOB’A3YIOTh PO3BUTOK KUIIIKOBUX 3aXBOPIOBAHb,
aJepriydl JepMaTUTH, 3aXBOPIOBAHHS TIEYIHKM 1 HaBITh MIABUINCHHS PHU3HUKY OHKOJOTIYHUX
3aXBOPIOBaHb.

B xonniit kpaini €C HixTo 0 He ¢iHAHCYBaB 1 HE pealli3yBaB TaKUW MPOEKT, K OYIBHUIITBO
HoBoi I'EC Ta 3amoBHeHHs BojocxoBuina po3mipy Kaxocekoro. OO0'eM HEOOXiTHHX BHTpAT,
HEOOXITHUMA JUISI TaKOTO MPOEKTY, BUIIISAAE aOCONIOTHO HEpalliOHAJIBbHO, TOPIBHSIHO 13 THUMHU
norpebamu, SKi MOXKHA 33/I0BOJILHUTH BHHATKOBO 32 PaXyHOK BojocxoBumia. binemricts kpain €C
3aliMarOThCsl CIIYCKOM 3HA4YHO MEHIIMX BOJOCXOBHIL 4Yepe3 IXHIO €KOJIOIYHY HEAOLUIBHICTh 1 HE
OyIyloTh HOBi. 3pEIITOI Yac rpa€ MPOTH BiAHOBICHHS BOJOCXOBHUINA Ta YCHOTO TiAPOBY3IIA.
ITutanHa BOmO3a0e3MEUEHHs HACENEHMX IYHKTIB Ta YAaCTUHM 3POIIYBAaHMX CUIBIOCHYTib YyiKe
aKTHBHO BHPIIIYIOTHCS Yepe3 albTepHATHBHI CriocoOn mogadi Boau. CiTbrociBUpOOHUKH 3MYIIEH]
BJIaBaTUCh [0 3aMiHU TMEBHUX KYyJIbTyp Ha TOCYXOCTiHKi, TOMYy ajamTallis A0 HOBHUX peaii
BiJOYBa€THCS HE3AJIEKHO 1 BPO3pi3 3 JaJIeKO HEOTHO3HAYHUMH NiepcriekTiBaMu BigHoBieHHs ' EC.

binbia yactuHa 3eMelnb, 110 3a3HAJIM BIUIMBY CIYCKY BOJOCXOBHILA, HAapa3l HeMpHUaaTHA A
CUIBCHKOTOCIIOIAPCHKOT0 BUKOPUCTAHHS Yepe3 3a0pyAHEHHS, 3aMiHyBaHHS 1 TAMYACOBY OKYMAI[iI0
TOK KBAIlUTH BIJHOBJIECHHS 3POLUCHHS HAa TEPUTOPIAX, AKI MOXKIUBO Ha3aBXAM OyayTh BHM3HAHI
HEMPUAATHUMH U OPAHKH — HE Ha Yaci.

Menme 3 tum, Benukuit JIyr sk NpupoAHY TEpPUTOPII0 MOKHA BIJHOBUTH 1 I BXe
BiOyBa€eThCsl MpUPOJHUM YnHOM. KaracTpodivuna Ha mepInii MOTJIs CUTYyallis HaCIpaB/Ii JIHIIE B
KOPOTKOCTPOKOBIl IepCleKTUBI Mae OYEeBUIHMM HeratuBHUil edekr g mnpupoau. Hami
JOCII/UKCHHS, TPOBEJICHHI HA OKPEMHX AUISHKaX KOJMIIHBOTO KaxoBCHKOTO BOJOCXOBHIIA,
MOKa3aJIy 110 BXKE 3a MICSIb Micis TEPaKTy Ha AEIKUX TUISTHKAaX OTOJIEHOTO JHA BOJOCXOBHIA BXKE
royasja BIJHOBIIIOBAaTHCh POCIHMHHICT, @ CaM€ IPOPOCTKHM aO0OPUT€HHUX BUJIB, CEpell SKUX
0e3yMOBHHUM Ji/iepoM € BepOa 61a. J{o 11boro yacy MilbiiOHM BepO 1 TONOJIb BXKE CATHYIH JIFOJCHKOTO
3pocty. Ile mMoryiio 6 OyTu HEHMOBIpPHO 3pYyYHUM IIAHCOM I peanizaiii B YKpaiHi JepKaBHUX
TUTaHIB 11010 301IBIISHHS JTICUCTOCTI 1 MOKIIMBOCTI BUKOHATH Il 33/1a4i MPUPOJHUM LUISIXOM, 0e3
HAHECEHHsI MIKOJM IHIIMM €KOCHCTeMaM (HaIpHKIaJ 3alliceHHSM cTemniB). YacTuHa AUIAHOK Oyne
IPUPOJHUM YHMHOM 3apOoCTaTd JyKamH. J[MHaMI4HMHA XapakTep 3amjiaB pidyoK CTBOPIOE TYT came
TaKui KOMIUIEKC BH[IB POCJIHMH, IO 3JaTHI HAWOUIBII IIBUJIKO 3alMOBHUTH TEPUTOPIi, IO
3BUIBHIOIOTHCSl BiJl BOJAM (HAMMBaHHS KIiC Ta OCTPOBIB y piYKax 13 HPUPOJHUM MaBOIAKOBUM
PEXUMOM).

VYkpaiHa, sik JepxaBa 1 €Bpora B LIJIOMY OTPUMAaIOTh BHUTOJM BijJ CITyCKY BOJOCXOBHILA.
Hanpuknan, Termep BOJHHIA TPaHCIOPT 3MOXKE TMEPECYBATHCh Y BCi IOPH POKY, HE OYIKyBaTUME B
yeprax rnepej nuio3amu; Oy1yTh 30y10BaHi MOCTH Ta IOPOMHU 1 TPUBAIICTb Nepei3ny Ha iHIui 6eper
OyZe CKOpo4YeHa BJIECATEPO; MOKJIMBOCTI PO3BUTKY COHSIUHOI €HEPreTMKM Ha 3BUIbHEHIM BiX
IITY4YHOI BOJOWMH TEpUTOPIi J03BOJIATH NEPETBOPUTU JOHEIABHA JENPECHUBHUN pETiOH Ha
JIOTICTUYHUNA LIEHTp, KWW OLbllle HE OMMHATUMYTh IIEHTpalbHI Marictpaii, a sSkuil Oyne camum
3pYYHHMM B PETiOHI ISl TPAHCIIOPTHOI JIOTicTUKU. OLiHIOI0YH TPOOIIeMy BUKIIOUHO B EKOHOMIYHOMY
KOHTEKCTI, HEOOXIZIHO PO3YyMITH BaroMui MoTeHuian BuBUIbHeHHX 200 Tuc. ra 3emenb Ais
OTpPUMaHHS CUIbCHKOTOCIIOAAPCHKOT MPOAYKIIiT (MPUHANMHI YaCTUHU ITUX 3eMeJb). 3BICHO, HeOaueHo
HIMPOKUN 00piil BIAKPUBAETHCS MICHSI 3aBEPILIEHHS BIHHU JJI PO3BUTKY peKpeallii 1 Typusmy.

Ile crane MmaiaHYMKOM MJIsi JOCHIJKEHHSI BIJTHOBJIEHHS NPHPOJHUX €KOCHCTEM, a TaKOX
pelHTpoAyKLIi piAKICHUX TBapuH 1 pociuH. L{iHHO Oyne TyT CTBOPUTH 3allOBIIHY TEPUTOPIIO, 11100
3aKpUTH MPOOJIEMYy OpaHOK Ta BiAHOBIEHHS BOJAOCXOBHIIA, SIKI ¥ 0€3 TOr0 HUHI 3HUIIMIN OaraTo
YHIKaIbHUX €KOCUCTEM.

BinHOBNIEHHS MPUPOIHUX EKOCHCTEM TaM, Jie¢ iX Bke He Oylo — cydacHa OCHOBa CTaJiOro
po3BuTKy y €Bpomi. Tak, «Ctpareris 6iopizHomaHITTs €C 10 2030 poky» MICTUTh KOHKPETHI
30008’ s13aHHs Ta 1ii g0 2030 poky: monaiimenmie 30% cyxomony ta 30% MOpPCHKHMX akBaTOpii
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MOBHMHHI CTATH 3aIllOBIIHUMH TepUTOpPisiMH; moHaliMeHIe 10% cinbrocmyrifb MaloTh OyTH BUBEJICHI
3 00pOOITKY 1 BIAHOBJICHI IO MIPUPOJHUX €KOCUCTEM, IoHaimeHIIe 25 000 kM pivoK MIaHyEThCS
BITHOBUTH J0 CTaHy BUIBHOIUIMHHUX. OKpiM TOro, y numHi 2023 poxy €BpomapiaMeHT yXBalluB
3akoH “IIpo BijIHOBIEHHS mpupoaw , 1o nependadae nmoBepHeHHS 10 2030 poky 20 % rmommi
€BPOIIECHUCHKUX JepXkKaB 3 JaHIMATIB, sKi BXKE HE € IPUPOAHUMHU — Y IPUPOJIHI.

[TpuiHATTS MOCHIIIHUX pillIEeHb PO BIJHOBJIEHHS BOJOCXOBHILA, 332 AKMMU HE CTOAThH aH1
BUBYCHHS MDKHApOJHOTO JOCBiJy, aHI HeylepeKeHa po3poOKa pi3HOMaHITHHX CLEHapiiB, aHi
CTpaTeriyHa eKOJIOT1YHA OIliIHKa MOKE NMPUHECTH JIMIIE IIIKOAY, HOB1 30MTKH 1 BTpaTtu. Hanpukiasn,
MOBTOpPHE 3aTOIJICHHS BOJIOCXOBHIIA Yepe3 JeKiIbKa POKiB Oy/ie BXKE HE BIIHOBJICHHSIM KOJIHUIIHBOT
TEXHOJIOTTYHOI BOJIOMMH, a 3aTOIIJIEHHSIM MOJIOJIOTO JIiCY, HAMOUIBIIOTO 3 yCiX, IO € Y CTETOBiH 30H1
VYkpainu, sike 3a cBoiMu MacmTabamu OyJne MiANagaTd Mg MOHATTS “‘eKouua’” i MaTHMe OUTbIIHN
o0csr, HIX IIKOa TOBKULIIO, CIIPUYMHEHA POCIHCHKUM TEPAKTOM.

Binnosnennst Benukoro Jlyry craHe HaiimMacmTaOHIIIMM €KOJIOTIYHUM TPOEKTOM KOJIH-
HeOy/ib peali3oBaHUM Ha TepeHax €Bponu. BpaxoByroun MacmTabHICTh IbOTO IPUPOIOO0XOPOHHOTO
MPOEKTY, HOTO LIJIKOM peajbHO MEPETBOPUTH Ha 3arajibHOEBPOIICHCHKHIA.
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WAR-WILDING: IIEPCIHHEKTUBH TA PUBUKU ITPUPOJHOT' O
BIJHOBJIEHHA BIOPI3BHOMAHITTA HA OKYIIOBAHUX I
3AMIHOBAHUX TEPUTOPIAX
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BiiicekoBi nii CIPUYMHSIOTh [UIMKA KOMIUIEKC PYWHIBHUX BIUIMBIB Ha MPUPOJHI 1
CUIBCBKOTOCTIONAPCHKI aHamadTi: BUOYXH OoempwumaciB, OymiBHUITBO GopTudikamiii, mpoi3s
BAKKOI T'YyCEHMYHOI TEXHIKH, IMOYKEXIi, 10 BUHUKAIOTH Y MICIIX BUOYXiB Ta BUIHHO MOIIMPIOIOTHCS
6e3 sxonHoi nmpoTuaii 3 60Ky JroeH, XiMiuHe 3a0pyAHEHHS IPYHTIB 1, HAPEIITi, MaCOBE MOIMINPEHHS
YyXOPIAHUX BUIIB-IHTPOAYLEHTIB (11 BUIH, 10 paHimie Oylu MOIIMPEHI B MPUTHIYEHOMY CTaHi
JIMIIIE B3/IOBXK JIOPIT 1 JIICOCMYT, OTPUMYIOTh MOKJIMBICTh BUILHO 3POCTATH HA BCIX MOKHHYTHX IMOJISX
Ta IHIIMX MOKMHYTUX 1 MOLIKOKEHUX TEPUTOPISLX, OCKUIBKU BCOAM chopMoBaHa iXHS HaciHHEBA
0a3a) 3MIHIOIOTh 3BUYHUI JaHAmAaQT 10 HEBMi3HaBaHOCTI. BogHOYaC 11€ KOPOTKOCTPOKOBI BILIMBH,
a B JIOBI'OCTPOKOBIH MEPCIEKTUBI MO0 JaHAmAPTIB Ta 010pi3HOMaHITTS HAa HUX OyJe BU3HAYaTH B
nepury 4epry pekuM BHKOPHCTAaHHS TEPHUTOpii JoAuHOI0. TpHBajma HEJOCTYIHICTH TEPUTOPIN
BHACIIOK OKymamii i TUM Oijplle 3aMiHyBaHHS CTalOTh MPUYMHOK MAcCIITaOHOTO CIIOHTAaHHOTO
BiJTHOBJICHHS KBa3IMPUPOJIHUX EKOCHCTEM.

HaBiTh KiIBKOX THOKHIB 0€3 IHTEHCHBHOI'O T'OCIIOJAPCHKOT0 HABAaHTAKEHHS JOCTAaTHBO, 100
TEPUTOPIis TToYalia 3apOCTATH MPUPOIHOIO POCIUHHICTIO (JOCTATHBO 3rajjaTh LiJIOPiuHy OOpPOTHOY 3
Oyp'stHamMu Ha OyIb-sIKIH TpUCATUOHIN TUTSHII).

HacnpaBni Bxke 3apa3 MacmTaOu IMX TPOIECIB BpaKaroTh. [IOpIBHSHHS AaHHUX TEIIOBOI
3iiomku noepxHi 3emsi MODIS 3a 2023 pik (y mepioJl akTUBHOI Bererarlii) i3 aHaJIOTIYHUMHU
nepiojjamMu MonepeHiX pokiB MoKa3ye, M0 BCl TEPUTOPIi, A€ BiOyBanuch O0HOBI Aii, BITIOYBalOTHCS
B IIeHl yac i1 Jie po3MillleHi 3aMiHOBaH1 30HH — TMEPETBOPUIUCH HA 30HU MACIITA0HOTO 3apOCTaHHS
pociunHicTIO. Haiikpami imroctparii mMokemo 3amo3uuutd y €Bredii [po3goBoi Ta AHIpis
I'epacuma (http://surl.li/lowhr). Binkurysmm 2022 pik, ne Oyna HeTHIIOBa CHTYalis (pO30paHo ajie
He 3aCisiHO, a TAKOK 0araro Mokex), MaeMO TaKy KapTUHY TEII0BOi 3oMKH noBepxHi 3a 2021 12023
POKH:

S

if - "' f *
Jlenna memnepamypa noeepxmi 3emaui, 1imo Jlenna memnepamypa noeepxmi 3emi, YepeeHb-
2021 poxy. Hani: MODIS aunensv 2023 poky. [ani: MODIS

MoskHa KOHCTAaTyBaTH, L0 BXE 3apa3 Ha IUIONIAX NpUHAaMHI 5 MIJIH ra BinOyBae€Tbcs
IHTEHCUBHE CTHXIiIHE 3apOocTaHHs pOCIUHHICTIO. Ha KOpHUCTH IIbOMY Mpo1LIecy 3irpalio K BiICYyTHICTb
MOXKEX, 110 Oynu MacoBumH Juie 2022 poky, Tak 1 MPaKTUYHO MMOBHA BIACYTHICTh FOCIIOAAPCHKOrO
BIUIMBY, B TOMY YHCJIi IEPEOPIOBAHHS, @ TAKOXK BUKOPUCTAHHS MECTULUIIB (B T.4. repOiluIiB).

Taki mporiecu y KOpOTKOCTPOKOBIH MEpCreKTHBl, 03 CyMHIBY, MalOTh 3HAYHY KOMIIOHEHTY
MOIIMPEHHS] Ha KOJHINHIX OpHUX 3€MIIAIX 1HBa3iWHUX BHIIB POCIHH, SKI 1O LBOrO dYacy
MOIIMPIOBATIUCEH JIMIIE B3JO0BX JOPIT Ta JICOCMYT (XO04a W MarTh HACiHHEBY 0a3y Ha BCIX
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teputopisix). Hamn gocmimkeHHS PpIYHOTO 3apoCTaHHS Ha JHI KOJMMIIHBOTO OCKUIBCHKOTO
BOJIOCXOBHIIA Ha XapKiBIIHHI TTOKa3aH, 1110 63% BHIIB pOCIIHH, IKHMH 3apOCTAIOTh HOBI TEPUTOPIT,
BCE X € abopureHHMMHU BHAaMH. TOX 3 YacoM MicieBi OaraTopiuHi BUAM OyIyTh HOCTYIIOBO
BUTICHATH MAacCUBU OJHOPIYHUX BHUIIB-IHTPOIYLIEHTIB, Xoua M, 0©0€3 CyMHIBY, 3HAa4YHO
HeOe3NMEeYHIIMMH B IOBITOCTPOKOBIN NEPCHEKTHBI € 1HBa31iHI BUIU IEPEB, IO TAKOXK Terep OyayTh
MacoBO IIONIMPIOBATUCHh Ha TIIONIKO/PKCHUX 1 3aMiHOBAaHUX TEPUTOPIAX Yepe3 BIJICYTHICTh
TOCIOIAPCHKOT MisTEHOCTI.

B Oynb-sxomy pasi, mojii, cBiAKaMH SKHX MH € 3apa3, € YHIKaJIbHUM €KCIEPUMEHTOM, II0
JIO3BOJISIE HAaM BUBYATH CIIOHTAaHHI CyKIecii Ha Oe3MpeleeHTHO BEJIMKUX IUIOIAX JOHEIaBHA
0O’KUTHX, a TeTIep MOKUHYTUX TepUTOPii. [lopsa 3 1M MU MaEMO 1 TpeeICHT MaCOBOTO IMOIINPEHHS
1HBa31MHUX BUJIB, MacIITabW SKOTO HE MOKHA TOPIBHATU 3 OyJb-SIKMMH IHIIUMU BUNAJKAMH Y
icTopii.

Crin BU3HATH, IO cepell MOKUHYTUX TEPUTOPIH € 1 3aJUIIKH MPUPOTHUX EKOCHCTEM, a TAKOX
3aroBiH1 TePUTOPIi, 110 OyAYyTh pedyrymamu NpupoaHOi GJIopu Ta JOHOPAMU A 11 MOIIUPEHHS Ha
HABKOJIUIIHI JUISTHKH.

Ha neit yac HeBiIOMO SIK JOBrO TPUBATUME OKYMallisl YaCTUHM YKpaiHM Ta Ii po3MiHYBaHHS
micis okymanii (3a nonepenHimu ouinkamu Kabinery MinicTpiB Ykpainu, o3BydeHumu 2022 poky
— noHaa 70 pokiB). Toxx BaXJIMBO BpaxOBYBAaTH IIBUAKICTb PO3MIHYBAaHHS: TaK, Ha “OCTaHHIX’
3aMIHOBAHUX JUISHKAX BXKe MOXe 3poctaT 70-pidHMiA Jlic, a MiHM OyayTh MOXOBaHI ITMOOKO B
I'PYHTI Ta i KOpiHHAM JiepeB. Tox Bke 3apa3 MO>KHA OCTaBUTH I1iJ] CYMHIB JOLUIbHICTh IOBHOT'O
PO3MiHYBaHHS 1 3alIPOMOHYBATH HA HAWOUIBII MOMIKOIKEHUX TEPUTOPISIX Ta HABKOJIO 3aIOBIIHUX
00'eKTIB BUJUIMTH 30HH, PO3MIHYBaHHS SKUX He IJIaHyBaTH B3araji. CHOHTaHHE BiJAHOBJIEHHS
€KOCHCTEM Ha [IUX TEPUTOPIAX MOXKE CTATH IMOTY)KHUM BHECKOM YKpaiHU y BUKOHAHHS I€P’KaBHUX
3aBJlaHb 3 KOHCEpBallii 1erpaJloBaHUX 3€Melb, a TAKOK MI)KHApOIHUX 3000B's13aHb B chepi 60poThOU
3 OMYCTETIOBAaHHAM Ta OOPOTHOM 31 3MiHAMH KJIIMaTy, a/Ke BCi IIi 3a/1a4i Ha MPAKTHUII TOJSTAIOTh Y
CIIOHTAaHHOMY Bi/IHOBJIEHHI PUPOIHOT POCIIMHHOCTI TaM, Jie BOHa OyJia ierpajoBaHa abo BIACYTHSL.

[TmanyBaHHS WX 3aXO0/IiB CTaHE TOJIOBHUM BHKIIMKOM 1, MOXIIMBO, KAMEHEM CIIOTHKAHHS JIJIS
eKcnepTiB-6iJ10riB Ta TOCTIOJAPHUKIB y HAHOIMKY1 JECATUIIITTSL.
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CynyTHuKoBuit 3HIMOK Sentinel, Ha sskoMmy BUIHO 3apOCTaHHsI B3JJOBX JIiHIT (DPOHTY.
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3. Restoration strategies — reclamation approaches / Ctparerii
Bi/IHOBJICHHSI — PeKYJIbTUBALIAHI MiAX0aH

SATAJIBHOAOCTYIIHI METOIH BIJHOBJIEHHA I'PYHTIB,
EKOCHUCTEM TA 3/10POB’A JIIOAUHHU

BanenTuna MoByan
Kanaumar 610y10T19HUX HAYK, AUPEKTOp [HCTUTYTY Ol0OMEIUYHUX TEXHOJIOTIH YHIBEPCUTETY
VYkpaina, wien npasiinas I'C «Ilepmakyiprypa B Ykpaini» (greendragoness16@ukr.net)

KurouoBi ciioBa: 6iouap, Teruta rpsaka Pozyma, sicocan

Mu Garato miKJIyeMOCh PO Te, SIK BIIHOBUTH I'PYHTH caMe MICJs BIHM, X04a iX MOTpiOHO

OyJi0 BIHOBIIIOBATH BKE JY)KE JaBHO, 1 OaraTo JOCITIKEHb YK€ OyJjo MpOoBEACHO. 30Kpema, ITij

kepiBHMLITBOM 3aimenko H.B. y HamionansHomy OotaniuHoMy caay imeHi M.M. I'pumka HAH

VYkpainu po3po0aeHO TEXHOIOTIYHUN pETrJaMeHT BiTHOBIICHHS AETPa0BaHUX 1 MOPYIICHUX IPYHTIB,

1110 nependayvae TpU eTaru.

* Hanepmomy erami 37iiiCHIOETHCS OLIIHIOBAHHS MOTEHIIIIHOT POIIOYOCTI IPYHTIB 32 MOKa3HUKaMU
YHCEIHHOCTI MEJIAHIHBMICHUX MIKPOMIIIETiB, aKTUBHOCTI JIAKa3H, BMICTY JTaOUTbHUX 1 CTAOLIBHUX
¢dbopMm rymycy.

* Ha ngpyromy etam ¢opmyerbes iHQOpMaIiiiHO-peCypcHa MATpUIll 3aBISKH BHECCHHIO
KPEMHIEBMICHUX CyMilIel, siki 3a0e3meuyroTh ONTHUMI3AIii0 arpoi3UuHUX, arpoXiMiYHHUX 1
010JIOTIYHUX XapaKTEPUCTUK IPYHTY.

* | Ha ocTaHHBOMY, TPETHOMY, €Talli MPOBOJAUTHCS (iTOpeMesiallisi 3 BUKOPUCTAHHIM POCIIHH,
SKUM BJacTuBHil Oe30ap’epHuil edekT HakomuueHHs 3abpyaHioBauiB. Cepell HaIIHHIIIMX
(b1TOMENIOPaHTIB 3a3HAYAIOTHCS: amMapaHT (IIMPHILS), TOMHAMOYp, MICKAaHTYyC, MpPEICTaBHUKU
poxis 'ipunis, XKusokict, Katpasn.

[TinkpecmtoeTbes, 0 KPEMHIEBMICHI CyMIIT CTUMYJTIOIOTh PO3BUTOK KOPEHEBUX CUCTEM POCIIHH,
CIPUSIOTh 3HWKEHHIO 1HTEHCHUBHOCTI TpaHCHipalii Ta aKTHUBI3yIOTh 3aXHCHI (pepMEHTaTHBHI 1
He(epMEHTATUBHI AHTHOKCHJAHTHI CHUCTEMH, SIKI 3YMOBIIIOIOTH CTIHKICTh POCIHMH JI0 BOIHOIO
crpecy. i1 BIAHOBJIIEHHS POJIOYOCTI IPYHTIB Ha CHHEKOJOTIYHUX 3acajiaX 3alpONOHOBAHO
TEXHOJIOTII0 YTHIII3alii BiAXOJIB POCIMHHULITBA LUISIXOM BHECEHHS KPEMHIEBMICHUX MIHEpaiB,
1HOKYJIbOBaHHMX CIIOPaMHU MIKPOMILIETIB-AeCTpYKTOpiB [1].

Ha 6a3i nux mocinipkeHb po3po0IeHO MOKPOKOBE KEPIBHUIITBO IS BIAHOBIICHHSI POIOUYOCTI
IPYHTIB 32 CIIPOIIEHOI0 CXEMOI0 — KOJM Ha JIUISHII € BeJIMKAa KUIbKICTh BHPB MICIs BUOYXIB
Ooernpunacis.

* Kpox 1. Bumipstu nioury JUISIHKY.

* Kpok 2. 3arotoButH (3aKynuTH) JOCTATHIO KUTbKICTh MaTepialiB:

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

+ B) 6iouap (3 pozpaxyHky 4 xr Ha 100 M?);

 B) BUHHA KHCJI0Ta — N0BiYHMii MpoayKT BuHOPo6cTBa (100 T Ha 100 M?);

* Kpok 3. [IpuroryBatu 1% po3uun BuHHOI kuciaoTd (y 10 1 Bogu pozunHutd 100 T BHHHOI
KHUCJIOTH).

* Kpoxk 4. 3a 1onomororo po3nuintoBaya 3BOJI0KUTH HEOTIT UM PO3UMHOM 1 100pe nepemimiaTy.

*  Kpoxk 5. 3mimatu 6ioyap i 1eoutir.

* Kpoxk 6. Po3piBHSTH OUISIHKY.

« Kpok 7. 3acumaTy Moy CyMminmmio 6iogapy i eomiTy, 3 po3paxyHky 10 kr Ha 100 M2,

* Kpoxk 8. 3acistu cymimmio cuiepariB Ha 3eJieHe J0OpuBO

*  Kpok 9. Ilepioguuno miacitoBaTH Te, 10 Oyae poCTH HalKparle.

*  Kpok 10. [IpogosxyBaTtu 10 TUX Tip, KOJW HE JIMIIIE CUJEPATH, a W 1HIII POCIUHU JOCATHYTH
TapHOI'0 PO3BUTKY — SIK IOKA3HUK MPUIATHOCTI IPYHTY JJIsl BUPOLIYBAaHHS C/T MPOIYKIIii.

* Kpok 11. 3aciBatu 1oisi OCHOBHUMH KYJbTYPaMH.
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*  Kpoxk 12. BupomryBatu oBOYEBY NPOIYKITIIO JIJIi BIACHOTO CIIOKWBAHHS Ha TEIIMX TpsIKax
Posyma (TT'P) ab6o B IHTeHCHMBHOMY Jlicocaay, pO3TAIIOBYIOUHM IX Ha AUISHKAX i3 HalKpaium
3pOCTaHHSIM CUAEPATIB.

Jns iHTeHcHdiKalii MmporeciB BiTHOBICHHA IPYHTY BapTO MNPHUTaAaTH PaASHCBKUN JTOCBiJ
TpaHIIEHHOTO Ta 3polnyBaHoro 3emiiepodbctBa B Cepemniii A3ii Nmpu CTBOPEHHI Oa3HCIB, e
3HaI00UIaCch IHTPOAYKIIiSI JOIIOBHX YEPBIB Ta 1HIIOI IPYHTOO10TH, OCKIIBKH 0€3 IIUX KOMITOHCHTIB
IPYHT 3aJIMLIaBCA MEPTBUM. SIKIIO MU BHECEMO y IPYHT Ha3BaHI BHILE (AKTOPU POAIOUOCTI, ajie
Mikpo- Ta mMe3o(dayHna Oyae BiCYTHS — BIiJHOBJICHHA OyJe MOBUIBHMM. A cami IIi OpraHi3MH HE
3aTHI /10 HIBMJIKOTO MOLIMPEHHs: JOIIOBI YEpB’SIKM 3a CE30H HAaBITh 3a CIPHUATIMBUX YMOB
MOIIMPIOIOTEC He Oinbmn HiXK Ha 20 MeTpiB. ToMy AONIIBHO WIyKaTH y Il kK€ MiCLEBOCTI
HETOUIKO/DKEH1 JUISHKUA POIIOYOro IPYHTY, Kpallle He CLIbCHKOIOCIOAAPCHKOrO0 BUKOPHCTAHHS, a
HeoOpoOroBaHi, i BHecTH Horo Ha aiunsHky (Kpok 8) mpu 3aciBanHi cunaeparis.

Bapto Takox 3BepHyTH yBary Ha J0cBii B’eTHamy, A€ NMOIIMpPEHO BUKOPUCTaHHS BUPB, SKi
3aJIMIIWINCH MICJIA aMEPUKAHCHKUX O0MOap IyBaHb 1 3alI0OBHUIIMCH BOOIO, JIsl puOopo3BeaeHH. Mu
MO’KE€MO BUKOPHUCTATH iX Ul CTBOPEHHS KpPaTEPHUX CaJliB, € KOPUCHE MOEJHYEThCS 3 KPACUBUM, 1
SIKI MOXKYTb CTaTH PEKpeaiiiHuMHI 30HAMH.

SIKII0 MOIIKO/KEHb 3a3HaIM 3a00JI04€H1 3eMJll CUIIbCHKOTOCIIOIaPChKOI0 MIPU3HAUEHHSI, HOBUH
penbed BapTO BUKOPUCTATH IJISi CTBOPSHHSI YMHAMITM 32 TMPHUKJIAIOM alTeKiB, 3aMICTh TOTO, 1100
ocymryBatd AUISIHKY. [loTpiOHO pO3IUIMTH BOMY 1 3€MIII0, BHUPHUBIIM HErMMOOKI KaHamu 1
cOpMyBaBIIH i3 BUMHATOI 3eMITi OCTPIBIIi, OEPEru IKUX YKpiUTH BepOOBUMH KisTkamu. Ham mocBin
CBIIYUTD, 1110 HACTYITHOTO CE30HY IPYHT Ha OCTPIBIIIX CTA€ LUIKOM NpUAAaTHUM Juisd 3akiuaaku TI'P 1
BHCAJIKM TOPOJIHIX pociuH. J[Ba poku 6e3 I0TIsi1y KyIili IOXUHH, CMOPOJIMHH, arpycy, MaJIMHU Cepesl
pI3HOTpaB’s PpPOCTYTh, BOHH 3JO0pPOBI 1 BpOXKalHi, KaHAIM BKPUTI PICKOIO, fKa MOXKeE
BUKOPHCTOBYBATHCH JIJISl YAOOPEHHS Ta MYJIbUYBaHHS, a TAKOXK SIK KOPM JIJIsl BOAOIUIABHOT MITHIII.

3pelToro 3a KijlbKa MICALIB YU POKIB 3aBASKH NPUCKOPEHUM IMPHUPOJHUM MpoOLecaM IPYHT

BIJIHOBHUTHCS 1 3MOXE JaTH €KOJIOTIYHO Oe3MeYHy MOBHOIIHHY MPOAYKII0, 3/aTHY 3a0€3MeUUTH

OpraHizM yciMa HeoOXiZHMMHU eneMeHTaMu. [licisi oTpuMaHHS ypokaro MOCTa€ MHUTAaHHS Horo

MIPaBWJIBHOTO 30€piraHHs — a/1ke KOPUCHI BJIaCTUBOCTI TOCTYIIOBO BTPAYaIOTHCS 3 4aCOM. AJie ICHY€

eHeprozoepiratoya TEXHOJOTIs CYIIIHHS POCIMHHOI MPOYKIi 13 BUTOTOBICHHIM (PYHKIIIOHAIBHUX

Xap4yoBHUX MOpouIKiB [2]. PesxuM cymiiHHS migiopaHuil Tak, 110 KOPUCHI BIACTUBOCTI MPOJYKIIII HE

3HUXKYIOThCS, @ MIIBUIYIOTHCS 332 PaXyHOK IiJBUIIEHHS 01010CTYMHOCTI. [IJI1 NpUTOTYBaHHS 3 LIUX

MOPOIIKIB CTpaBU MOTPIOHO MPOCTO 0JIaTH BOJU — MO>KHA HaBITh XOJIOJHOI — 1 CMaK MOBHICTIO

BIJINIOBIJJa€ CMAaKy CBLKOIPUTOTOBIICHOI CTpaBU. 30epiraeTbCcsi TakUi MPOAYKT KiJIbKa POKiB 0e3

BTpaTH BJIACTUBOCTEHN MpHU 3BUUYANHIN TeMIepaTypi Ta 3aiiMae 1y>ke Majo Micls, a co0iBapTICTh NpU

MIOTOKOBOMY BUPOOHMIITBI HEBHUCOKA, 110 BiIKPUBAE HOBI MOKJIMBOCTI /151 BAPOOHUKIB €KOJIOT1YHO

0e31evHO1 Ta MOBHOLIIHHOT IPOAYKIII].

Ane x He xJ1I00M €MHUM. .. JIJ1 BiIHOBJICHHS NPUPOAM 1032 arpoyTiAsIMU TaK0X HEOOX1THO
BIJIHOBJIIOBAaTH TPYHT, OCKUIBKHM BiH € YIPaBIIsIOUOI0 cHcTeMOlo Oiocdepu. 3BHUUaliHO, MPHUPOIHA
CYKIIECiSl TIOCTYIOBO BITHOBHUTH yce — aje LI JyXe JO0Bro. Mu MoKeMO MPHCKOPHUTH CYKIIECIIO,
BUKOPHUCTABIIHU JIOCB1J] 03€JIEHEHHS TepUKOHIB JJoHOAcy 1 CTBOPUBILHN «OMOPHI JUISTHKH 13 MICLIEBUX
IIBUJIKOPOCTYYUX KYILIB Ta JE€PEB, PO3MIIIEHI Y IIaXOBOMY HOpsAKY. Bucamkyroun pociavHu 3a
texHosorieto TI'P 3 BUKOpUCTaHHAM YCiX (akTOpIB PpOMAIOYOCTI, IEPEPaxOBaHUX BHIIIE,
BUKOPHUCTOBYIOUM BUPBM Ul CTBOPEHHA «IMKOBHX» TI'P, MM JOCATHEMO IIBHIKOTO CTBOPEHHS
POMIOYOr0 TPYHTY Ha IMX OTMOPHUX IUISHKAX 1 30UTbIIEHHS POOIOYOCTI JOBKOJIA, IO JTO3BOJIUTH
IHTCHCUBHE BIJJHOBJICHHS POCIMHHOCTI Ha mnpwiernux tepuropisx. LllinmpHa BHcagka pociuH
BioBiAHO 70 TexHonorii TT'P cTBopuTh yMOBU 11 3pOcTaHHs 010pi3HOMAaHITTS (TIOAIOHO 70 JICiB
MisiBaki). A TmO€gHAHHS OMNOPHUX MAUISTHOK MDK CO000 Ta 3 TPUPOJHUMH OCEpeIKaMu
610pi3HOMaHITTA (607I0TaMHU, BOIOMMAaMHU, ipyraMu, JlicaM 1 T.J1.) 33 JOTIOMOT'OI0 JIICOCMYT CTBOPHUTH
YMOBH JJI1 MOro MIBUJKOTO BiJHOBJEHHSI 0O10pO3MaiTTs TepuTopiid. BigHOBIEHI ekocucTeMu Ha
POIIOUMX I'PYHTAX OyIyTh 34aTHI HaJJaBaTH MOBHUM CHEKTP €KOJOTTYHUX MOCIYT 1 CTAHYTh OCHOBOIO
JUTS BITHOBJICHHSI 3/TOPOB’ 5T JTFOJICH.
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BucHOBOK: Ha CLOTO/IHI MU MA€EMO yCi TEXHOJIOTI1 AJIsl BITHOBIICHHS HAIIUX TPYHTIB, €KOCUCTEM

Ta 3J0pOB’ sl JIFOJEH.
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HJIAXHW BITHOBJEHHA IO KO/KEHUX
CIUVIBCBKOI'OCIHHOJAPCBKHUX 3EMEJIb XEPCOHIIMHU I/
BIIJIMBOM KIIMATHYHUX 3MIH B YMOBAX CTAJIOI'O PO3BUTKY

Bapyaina Ipuna IOpiiBna
AcucreHT Kadeapu 3eMIICYCTPOIO, reojie3ii Ta KalacTpy, XepCOHChKUH JIepKaBHUI arpapHo-
eKOHOMiuHHU# yHiBepcuTeT (irinabarulina92@gmail.com)

Kuro4oBi ciioBa: nerpaaoBani 3emili, arpoJIiCiBHUIITBO, BaJlo-KaHaBa, CTAIUNA PO3BUTOK

XepcoHchbKa 00JIacTh Maiike TOBHICTIO TiepedyBajia B OKyMallii 3 MoYarKy MOBHOMACIITAOHOT
BiiiHU. Ha choroanimHii geHp Micto XepcoH Ta yactuHa obnacti (30%) Bxke 1e0KyNoBaHi, MpoTe
3HAXOIATHCS MiJ MOCTIHHIUMH HEIIAJHUMU BOPOXHMH OOCTpilaMH B HACTIJIOK YOTO BilOYyBa€ThCS
3HAYHA JIerpajiallis ClIbChKOTOCIIOIAPChKUX 3eMEllb.

Hanecena exocucreMi IIKoJa BHACHIJOK BOEHHUX i BKIIOYAE, MPOTE HE OOMEKYETHCS,
3a0pyIHEHHS IPYHTY Ta BOAU BaXKUMHU METaJlaMU, YUIUIbHEHHS Ta TOPYIIEHHS CTPYKTYPH IPYHTY 1,
SIK HACJIiJJOK, 3SMEHIIIEHHS OTO BOJIOYTPUMYIOUOi 3IaTHOCTI, MOCHIICHHS €PO31HHUX MPOIIECIB.

[Insxu momoNaHHA LMX HACHIJIKIB MalOTh OyTH KOMILJIEKCHUMH 1 TPYHTYBAaTHCS TaKOX Ha
KIIIMaTHYHUX OCOOJIMBOCTSX MICIIEBOCTi. Po3ranryBanHs XepCOHCHKOT 00JacTi 0OYMOBIIOE yBary
came JI0 METO[iB, sIKi OyayTh €(eKTHBHI B MOCYIUIMBOMY KJIiMari, e 3eMJIi MiJHat0ThCsl CHIIbHIN
BITPOBIli Ta BOIHIH epo3ii.

3HayHa Aerpajallis ClIbChbKOTOCIIOAAPChKUX 3€Meb BHACIOK BIHCHKOBHX I OKPIM BEJIMKOI
IIKOJT! €KOCHCTEMI TaKOX IOCHITIOE TIPOOJIEMATHKY MTPOIOBOIBYOTO 3a0€3EUCHHST HACETICHHS.

[TuTanHs 301IBLICHHS YUCENBHOCTI HaCEJICHHs Ta CTPIMKOI ypOaHizallii Bxke 1aBHO 00yMOBUIIU
iHTEepeC MOCIHIAHMKIB 0 MUTAHHS IMPOAOBOIBIOTO 3a0e3nedeHHs MICT. YKpaiHa, i micto XepcoH
30KpeMa, Ha 1MoYaTKy OBHOMACIITAOHOIO BTOPIHEHHS 31TKHY/IHCS 13 IPOIOBOJIBYOI0 KPU30I0, a/IkKe
O1sIb1IIa YaCTHHA JIOTICTUYHUX IIIAX1B Oylia IepeKpuTa yepes MOCTiitHI 00CTpiu.

{06 3MEHIINUTH JTOTICTHYHY 3aJI€KHICTh MPOIOBOJIBIOTO 3a0€3MMeYeHHs], MiCTa TOBHUHHI IIOYaTH
MaKCHMaJbHO CaMOCTIHHO 3a0e3redyBaTH cebe MPOAyKTaMu Xap4yyBaHHA. TOMY IOCTa€ MUTAHHS
OUTBII PallioHAILHOTO BUKOPUCTAHHS 3€MeNb CLIbCHKOTOCIONAPCHKOr0 MPU3HAYCHHS HA OKOJIMIIIX
MICTa.

Jlns BUpIIIEHHS 3a3Ha4eHUX NpoOIeM NPOMOHYETbCS KOMIUIEKCHMH MIJIXiJ BiJHOBJICHHS
CUIbCHKOTOCIIOJJAPCHKUX 3€MEJIb Ha OKOJIMISAX MICT, 110 MOCTPaXJaldu BHACIIJOK BOEHHUX JiH
3aCHOBAaHUI HAa METO/IaX arpoJIiCIBHUITBA 13 BUKOPUCTAHHAM Bajlo-KaHaB. Takuil miaxiJl COpusTHME
arpoeKoJIOTYHOMY MEpexo/ly Ta PO3BUTKY MaJIUX, CEPEAHIX Ta CIMEMHMX ()epM, sIKI B CBOIO YEpry
OyAyTh MaKCUMAaJIbHO HAOMMKEH1 10 CIIOKHBAYiB.

Cucrema arpojiCiBHUITBA J03BOJIMTH O/Ipa3y PO3MOYaTH BITHOBJIEHHS IPYHTY MICJS BIUIUBY
OoitoBuX il HuIsIXoM (iTopemeniarii 3aBASKU BUPOLIYBAHHIO OHOPIYHUX €HEPreTUYHI KYIBTYp Y
MDKPSAIAX KYTBTYPHUX TUTOJJOBHX HAaca/KEHb, SIKi BCTYIUIATH y a3y aKTHBHOTO TUTOJOHONICHHS
npubau3HO Ha 5—6 pik. CUCTEMHUN MOHITOPUHT €KOJIOT0-arpoXiMiYHOTO CTaHy IPYHTY IMOKaXe, KOJIH
HACNIJIKK XIMIYHOTO 3a0pyIHEHHS MIHIMI3yIOThCs, 1 (epMep 3MOXKE BHPOILYBaTh OIHOPIUHI
CUIBCBKOTOCHOAAPCHKI KYJIBTYPH, CIIPUSIOUH 301IbIIEHHIO 010pI3HOMAHITTS.

VY Toii e 4Yac, CUCTeMa arpoJliCIBHUIITBA y TOEIHAHHI 13 CHCTEMOIO Bajo-KaHAB B YMOBax
MOCYIUIMBOTO KJIiIMary XepCOHCHKOT 00JacTi JO3BOJIMTH CTBOPUTH CTIHKY €KOCHCTEMY, SKa
noTpedyBaTuMe MiHIMAJIbHO JIIOICHKOTO BTPYYaHHS, BIIHOBUTHU CTPYKTYPY I'PYHTY, OCKIJIbKU ONasj 3
nepeB 3abe3nedye MOCTiiiHe MiPKUBICHHS IPYHTY, a cami JIepeBa 3aXMINal0Th HUXKYl POCIHUHU Bij
JITHBOI CIIEKH Ta 3a0€3MeUyI0Th YTPUMaHHS BOJIOTH. TaKko 301UIbIIYETHCS O107I0TIUYHE PI3BHOMAHITTS
Ha JUISHIN. 3’ IBUTHCSI BEJIMKA KUTBKICTh MITaX1B Ta APIOHUX TBAPHUH, 10 HEMOXKIIMBO B YUCTOMY ITOJTI.

Takuii miaxig JAO3BOJUTH TIEPEHTH 1O PEreHepaTHBHOTO Ta BYIIICIIEBOTO 3eMJIEPOOCTBA,
BITHOBUTH IPYHTOBHMU IOKPUB, 30UIBIIUTH OlOPI3HOMAHITTS Ha CLIBCHKOTOCHOJAPCHKUX 3EMIISIX,
MMOCUJIUTH TIPOJOBOJBYY O€3MeKy MICT, IO BIAMOBIZAE IUISIM CTAJOr0 PO3BHTKY Ta OCHOBHHM
arpomnpoAOBOJIBIUM CTparerisM €Bporneiicbkoro Cor3y.
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4. Microbial perparation in restoration projects / MikpoOHi npenapatu B
MPOEKTAX BiIHOBJIEHHA

PET'YJISALISI MIKOBIOMY I'PYHTIB TEPUTOPIH, SIKI HOCTPAXK AN
BIJ pp ATPECI]

IBikropisn Ouaigepuyk™, ZHaraais Kenazwopa*, °Bb.I. Lo’ ax™

! noxrop Giomoriumux mayk, nonenT kadenpu ekonorii HJITY Vkpainu, JIbBiB, Ykpaina
(victorijaoliferchuk@gmail.com)

2 xauj. c.-T. HAyK, AUpeKTop BoTamiunoro camy 3aranpHoaepxkaBHoro 3HaueHHs HJITY Vkpainu,
JIsBiB, Ykpaina (nataly _kend@ukr.net)

8 marictpant kapeapu exonorii HITY Ykpainu, JIbpis, Ykpaina (bzupyah@gmail.com)

KuarouoBi ciioBa: tpancdopmailtis 3a0pyaHeHb, peryisiis Mikodiomy, eanodir Vitasergia
svidasoma Oliferchuk PRINA 807518, sinnosiaenns CMN

3a0pyaHeHHs 3eMellb BHACIIIOK arpecii pocii mpoTu YKpaiHu MOKHA MOJUIUTH Ha TPH TUIIH.
[Tpu mexaniuHOMY 3a0pyJHEHHI 3MIHIOETBCS CTPYKTypa IpYHTOBOrO mokpuBy. Ilpu ¢izuunomy
3a0pyaHeHH] BiAOyBaeThcsl 3MiHA HOro (i3MYHUX BIACTUBOCTEW. BilicbkoBa TeXHiKa CIPUYHHSIE
BiOparlii, a BUOyXH 4M TOXKEXKi, KPIM MPSMUX PyHHYBaHb, HOPYIIYIOTh TEMIIEPATYPHUHN PEXHUM, IO
HeOe3MevHo JIs [PYHTOBOro 6iopizHOMaHITTsS. OCcTaHHii pi3HOBH 3a0pyIHEHHS — 1€ XiMiuHe. TyT
HAeThCsl PO BUTOKH IMAIMBa, IPOAYKTH TOPIHHS, IO OCiAAI0Th HA IPYHT 3 MOBITPS, 1 PO TOKCHUHH,
1110 MOTPAIUIAIOTh TYAU Yepe3 BUOYXOB1 peuyOBHHU Yy cHapsiax. Lle mpobiema 11 310poB’°s He Juiie
3eMIIl, a ¥ TI0JeH.

MikpomineTn IpyHTY, €HAO(QITH MIKOpPHU30yTBOPIOBaUl BIJIrparOTh KIIOUOBY pOIb Yy
TpaHcopMarlii pi3HOTro pojly 3a0pyAHEHb, TOMY Ba)KJIMBO BITHOBIJIIOBATH MIKOO1OM I'PYHTIB IIUIIXOM
BIUIMBY Ha CTPYKTYPH KOMIUIEKCIB MOMYJALiN MIKPOMILIETIB 1, TAKMM YMHOM, BIUIMBATH HA MPOILECH
camMoperyJiilii Ta 610J0T1YHOT aKTUBHOCTI Y TPYHTaX.

Hamu po3pobieHi Ta yCIHIIIHO BIPOBAPKEHI HAYKOBO-TNPAKTHYHI TEXHOJIOTIT peryisuii
MIKOO1OMY I'PYHTIB B @aHTPOIIOI'€HHO TPaHC(HOPMOBAHUX €KOCUCTEMAX, 1110 CIIPUSAIOTH PEKYIbTUBALT
JIeTPaJOBaHUX IPYHTIB, 3a0€3ME€UEHHIO CTIKOCTI POCIMH 10 IPUPOAHUX Ta TEXHOTEHHUX CTPECIB 1
M1JIBUIIIEHHIO TXHBbOT TPOYKTUBHOCTI. Hamu po3B’s13aHO akTyalibHY IPOOJIEMY PEryssili MikoOioMy
I'PYHTIB B aHTPOIIOTEHHO TPaHC(HOPMOBAHUX EKOCUCTEMAX Ta JOBEJCHO poiib eHA0(ITIB V-cTpaTeriB
SIK areHTIB BIUIMBY Ha METareHOM pu30c(hepu pOoCiIHH Ha npukiaai enaodity Tuber melanosporum
Vittad Vitasergia svidasoma Oliferchuk PRINA 807518, po3po0yieHO KOHIENTYalbHy MOIEIb
BIJIHOBJICHHS ieBacToBaHUX IpyHTiB. Ha ocHoBi Vitasergia svidasoma Oliferchuk PRINA 807518 —
HOBOTO JUIsl HAYKHU BUY €H0(]iTiB, po3pobieHo npenapat «MikoBiTam», IKHH MU BUKOPUCTOBYBAJIU
JUIS  BITHOBJIEHHS POAIOYOCTI TIPYHTIB Ha 0a3l HaBYaJIbHO-IEMOHCTPALIMHOIO IEHTPY
nepMakynsTypu «Pomapis» y c. Topdsane boponsucekoro paiiony KuiBcekoi obmacti. Tawm, y
koioBux TPI' (termmx rpsinkax Posyma), siki Oynu copmoBaHi HaBKOJIO BUPB, MU BHCAIKyBaIH
pociuuu. [IprxuBanucs nuie pocauHH, o0poOieHi npenapatoM «MiKoBiTam», KIITHHUA eHI0]iTy
pu 1boMy Oy iMMoOiTi30BaH1 Ha Oiodapi. [Ipenapat Mae HacTyIHI XapaKTEPUCTHKU:

* HE HAaKONHMYYETHCS B IPYHTI;

* HE TOKCUYHUH JUTS JFOIWHU, TBAPHH 1 KOMaX;

* MOKpaIllye BOJOPETYII0I0UY (GYHKIIIIO POCIUH, EKOHOMHUTH TOTPeOU BOIU pociarHOo 10 50%,
3MATHAN €EKTHBHO MPOTUIISITH IIPOIIECaM OITyCTEIIOBAHHS,

* CHpUsi€ HAKOMMYEHHIO POCIMHOIO MOKUBHUX PEUYOBHHU;

* 30UIBIIYE PICT 1 MOKPAILYE SIKICTh POCIIUH;

* 3abe3neuye ¢iTocTabinizamiro Ta GpiToTpaHcHOpPMalIil0 TOKCUKAHTIB IPYHTY;

* MIJABUIILYE CTPECOCTIUKICTD 1 3arajJbHUN IMYHITET POCIIUH;
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* 3amo0irae MOTPAIUIAHHIO iHEKIiH y KOPIHHA Ta JTUCTKH;
* MPHUCKOPIOE MPHKUBIIOBAHICTh POCIIHH;
* Crpusi€ IHTPOAYKIT pOCIUH, 301IbIITYE BPOXKAHHICTD i HAKONTMYEHHS 3€JIEHOI MacH POCIIUH.

EdextuBHicTh 3acTocyBaHHS npenapaTty «MikoBiTam» BU3HAYaIACs 32 HU3KOIO MOKa3HUKIB,
OCHOBHHMMHU 3 SIKUX € TIOKa3HHK CEPEeIHBbOI MPHKUBIIIOBAHOCTI JOCHTITHUX MOPiJ HA aHTPOIOTEHHO
TpaHCOPMOBAHUX IPYHTaX, SIKUHA CTAaHOBUB y cepenHboMy 88,2+4.5% Ta 30LIbIICHHS BHCOTH
pocnuH, WO 3pocia B cepenHbomMy Ha 55,7%. Jlyis arpoiieHo3iB epeKTUBHICTh BHU3HAYANACh 3a
MMOKa3HUKOM IPHUPOCTY BPOXkKAIO HA PI3HUX CUIBCHKOTOCHMOJAPCHKUX KYJIbTypaX y CepeqHbOMY Bif
11,1% no 14,1% Ta moka3HUKOM SKOCTI BpOKaro, a came 30UTbIIEHHSIM OJIIHHOCTI Y HACIHHI COi Ha
1,7% Ta BMicTy Oinka — Ha 2,9%.

Mu maemo GaraTopiuHH JOCBIJl PEKYJIbTHBAIlIl EBACTOBAHUX 3eMellb MICIsI BUIOOYBaHHS
KOPUCHHUX KOMAJIWH (CIpKH, OypIITHHY), TICIs BUPYOYyBaHHS JIICIB 1 MPU BITHOBJICHHI arpoIeHo3iB.
B nme mpoekTax 3acTOCOBYBAIMCH OIOTEXHOJIOTII BiTHOBICHHS 3arajbHOI MIKOPHU3HOI Mepexi B
exkocucTeMi. Pe3ynpTaTi Hammx JA0CiHKeHb 3alIaTeHTOBAaH1 Ta 3aXUIleHI 3akoHOM Y kpainu: Criocio
MOKpAIICHHS MPIKUBIIIOBAHOCTI POCIMH TPU 3ajiCHEHHI JeBacToBaHux 3emenb (IlatenTt 92182
VYkpaina), Crnoci6 Oionoriunoi pekynbTuBauii neBacToBaHux 3emenb ([latent 88686 Vkpaina),
KommiekcHuii 610710T19HO aKTUBHUI Mpemapar isl Peryiisiii pO3BUTKY Ta POCTY POCIMH Ha OCHOBI
CIOPOBOI cycrnensii rpubiB-mikopuzoyTBoproBauiB «MikoBitan» (Ilarent 111174 Vkpaina), Criocid
BUPOIIYBaHHS TOPIXOIUTIIHUX KYJBTYp 13 CHCTEMOIO Mikopu3alii caauBHoro matepiany (Ilarent
127699 Vkpaina), Cnoci® BiTHOBJIEHHA 1 MIABUIIEHHS POAIOYOCTI IPYHTY 3a MPUHIUIIOM
Oioperymsnii y Mikpo6o- ta mikonenozax (Ilarent 124179 Vkpaina), Crnoci6 diropuzopememiarii
nesactoBanux IpyHTIB (Ilatent 111249 Vkpaina), Croci0 cunbBaTH3allii KOPIHHUX JEPEBOCTaHIB
(ITatentr 111392 Vkpaina) ta Crnoci6 puzopemeniamii neBacroBanux 3emenb (Ilatrent 111393
VYkpaina).

Mu BHKOpPUCTa€EMO Haml OaraTOpidyHWI JOCBIJ /IS BiIHOBJICHHS IPYHTIB YKpaiHu Ta
MOPYIIEHUX BOPOTOM (PiTOIEHO31B.
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INPUCKOPEHE BITHOBJIEHHA I'PYHTIB, IOCTPAXKIAJIUX Y
HACIAOK BO€HHHUX 11U, AK BUK/INK CbOI'OJEHHA HE JIMIIE
JJISA YKPAIHA

JIroamuia BUISIBCBKA
JTOKTOp 010JI. HAYK, CTApIINK HAYKOBUW CHIBPOOITHUK, 3aBBIIIIJIOM 3araibHOI Ta IPYHTOBOL

MikpoOiosnorii [HcTuTYyTY Mikpo6iosorii 1 Bipycosorii iMm. [I.K. 3a6onornoro HAH Ykpainu
(bilyuvskal@ukr.net)

KurouoBi cjioBa: opraniuni 3a0pyIHUKH, €KOJIOr0-(QyHKIIOHATIBHI TPy MiKPOOPTaHi3MiB,
(ITOTOKCUYHICTh

Ha »xanp, noBHOMacuTabHe pociiicbke BTOPTHEHHsI 3aBJA0 BEJIMYE3HOI IIKOAM MPUPOIL
VYkpainu. MiTbHOHU TE€KTapiB POMIOYMX CLIBCHKOTOCIIOAAPCHKUX 3€MeNb MOCTPAKIAAIN BHACIIIOK
BOEHHHUX [iii. BupBu BiJ BUOYXiB, OKOMH, TOKCHUYHI PEYOBHHH 1 pyX Ba)KKOi TEXHIKH — OCbh JIaJICKO
HE TIOBHHUH NepeNiK 3arpo3, Mo iX pPOCIHCHKI arpecopm NPUHECIH OJHOMY 3 HANIIHHIIINX
yKpaiHCbKUX pecypciB — 3eMili. 30UTKH YKpaiHCHKHX €KOCHCTEMaM Bij BiHU (Uepe3 pyiHyBaHHS
HadTOBOI IHQPACTPYKTYPH, PAaKETHI OOCTPILIH Ta IMOXKEKI HA MPOMHUCIOBHX 00’ €KTaX, MOIIKOKCHHS
IPYHTIB, JIICOBI MOXEXi) Bxke nepeBuInuian 1,743 TpaH rpH (3a nanumu Jlep:kaBHOT €KOJIOTIYHOT
iHCHeKIii YKpainu).

Yum nHebesmeunuit BuOyx Ooempumacy? lle ne numie xiMmiuyHe 3a0pyaHeHHs (BHOYXOBI
PEUOBHMHH, BaXKKi METaJIN, OPraHivuHi TOKCHYHI CIIOIYKH TOIIO), a if BUOYXOBa XBHJIS, SIKA TPU3BOIUTH
710 epo3ii IPYHTIB, a Jai — ¥ A0 rI00anbHUX 3MiH KIIIMaTy i OMYCTEJICHHS, a TAKOK TEILIOBU yap.
Bubyx koxxHoro 6oenpumnacy — e ximiyaa peakuis. 100% XiMi4HOT YaCTUHU CHApSTy TOTPAIUISE Y
JOBKUUISL: LIOCh Y TOBITpPS, IIOCh — 0O/pa3y A0 IPYHTY, a II0Ch BUMHUBAETHCSA BOJOIO 1 He 10
Ha3eMHUX Ta MiJ3eMHUX BOA. Tak y 3emill 3 SBISIOTHCS aTIOMIHIN, Mib, KOOAJIBT Ta 1HINI Ba)Ki
MeTanu. He roBopsium ysxe mpo 3HayHy KUIbKICTh 3aJIMILKIB 3a1i3a. BHacIi10Kk OKUCHEHHS BUOYXIBKU
y TIOBITPS 1 TPYHT, @ TaKOX 1 BOAY MOTPAIUISIOTh, 30KpeMa, CIOJYKH CIpKU ¥ a30Ty. OCHOBHUMU
BUOYXOHEOe3eYHUMH MOJTI0TaHTaMU (pe4oBUHAMHU-3a0pyiHIOBaYaMu) € 2,4,6 — TPUHITPOTOIYEH,
rekcariapo-1,3,5-tpunitpo-1,3,5-tpuasun ta okrariapo-1,3,5,7-rerpanitpo-1,3,5,7-reTpa3onuH, sKi
CTBOPIOIOTh TOKCHYHI CIIOJYKH 3 OPTaHIYHOIO PEYOBUHOIO IPYHTY (II€ CYKYIHICTb KHBOi OioMacH,
OpPraHiuYHUX PEIITOK POCIUH, TBAPUH, MIKPOOPraHi3MiB, IPOAYKTIB IXHBOTO METabO0I13My, a TaKOXK
crnietn(piYHUX HOBOYTBOPEHUX OPraHIuHUX PEYOBUH — I'yMYCY), Bijl IKOT HailO11b11Ie 3a1eKUTh HOro
POJIOYICTb.

[IToOu Bu3HAUMTH O10JOTIYHHMM MOTEHLIAN IPYHTY, SKUN BigoOpa)kae HEraTUBHHUM BIUIUB
MOJIFOTAHTIB, HEOOXIJHO JOCIITUTH KUIBKICHUHA Ta SIKICHUH CKJIaJ IPYHTOBOI MIKpoOioTH, ii
0ioJIOTiYHY AaKTHUBHICTH 1 CIPAMOBAHICTH MiKpoOiomoriuaux mpouecis. [pyHTOBHE npodinas
(bopMyeTbcs COTHSAMHU POKIB. Y Hac HeEMae CTUIbKM 4acy, aje MPOCTO 3arOpHYTH BHUPBHU 1 Jajl
KOPUCTYBATHCS 3eMJIEIO, SIK 1 paHillle, He MOYKHA — II€ 3aBJacTh I OUIBIIOT IIKOIU, PU3BEE J10
MEPEHECEHHs] TOKCUYHUX PEYOBHH JIAHIFOTAMH JKHBJICHHS TOMIO. Y Ci TOBOPATH MPO 3arpo3y IJist
BiJTHOBJICHHS IPUPOIHOT POIIOYOCTI IPYHTIB Micis BiICBKOBHX [iii, ane Hapa3i BU3HAYAIOTHCS JIUIIIE
arpoxiMiyHi MOKa3HUKH, a MIKPOOHY CKJIaJIOBY HIXTO HE BH3Hadae. Tomy MU, HayKOBII IHCTUTYTY
Mikpob6iosorii i Bipycosorii im. J[.K. 3a6onotHoro HAH VYkpainu, 3BepHynu Ha 11e yBary.

Mu BiniOpanu 3pa3ku IPYHTY 3 Micllb BeJleHHs 00ioBuX Aiil y UepHiriBcbkii, XapKiBChKiil,
Cymchkiii obnactsx. Lle, 30kpema, IpyHT 13 BUPB Bij pakeT 1 60M0, 3-1MiJ1 MiH 1 CHaJIeHUX TaHKIB, 31
3rapuil 1 MiCIib, 3BIAKM CTPUISIIM TaHKU Ta MPaLOBaJId paKeTHI YCTAaHOBKU. MU MepeBipuiid IPyHT
Ha 010JI0T1YHY aKTHBHICTb 1 BU3HAYMIIM, 1110 3MIHIOETbCS Y CTPYKTYp1 HailIaO1IbHIIIOT TaHKH TPYHTY.
Mu 3 KojleraMu MpoaHaIi3yBalIM IPYHT 3a €KOJIOTO-(YHKI[IOHAJIbHUMU TPyNaMy MiKpPOOpraHi3MiB
(nenorpodHUMH, aMOHI(iIKYBaTbHUMH, aMUIOMITHYHUMH, N1a30TpoHUMH (a30T(iKCYyBaTbHUMH),
dbocharMoOLTI3yBaTbHUMHU, OMITOTPOPHUMHU, IETIOJIO030JITUYHAMU, MIKPOMIIIETaMH), SKi €
arpOHOMIYHO KOPMCHUMH 1 BU3HAYAIOTH 3710POB’sI IPYHTY Ta HOr0 aKTHUBHICTb.
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Hami mocnimkeHHs mokasainy, 0 y IUX 3pa3kax IPYHTY 3aMiCTh MIJIbSIP/IiB MIKPOOPTaHi3MiB
— JIMIIe MITBHOHU: Ha J0Jady J0 TECTUIUIIB 1 OTPYTOXIMIKaTiB, TOKCHYHI PEYOBHHH, SIKI
MOTPANUIIH 10 TPYHTY, 30KpeMa, BHACTIAOK BHOYXY, 3SMEHIIMIN iXHIO YHCEJIbHICTh HA MOPSAKH. 3a
HaIlllUMU pe3y/IbTaTaMU HAWYYTIMBIIIMMU JI0 IIUX HEOE3MEUYHUX PEUOBUH € (ochaTMoO1TI3yBaIbHI,
a30T(iKCyBaNbHI MIKPOOPTaHi3MH, a TaKOX CTPENTOMILETH, BiJl SKHUX 3aJCKUTh YTBOPEHHS
pPOAIOYOro MIapy IPyHTY. MU TakoX BU3HAYHMIIM YHUCEIBbHICTh MIKPOMIIIETIB 1 HETIOI030JIITHYHNUX
MIKpPOOPraHi3MiB Ta 3’SICyBaJIH, 110 MICJIs BUOYXY YHCENBHICTh MEPIIUX 3POCTAE.

[[{o6u 30arnyTH, SIKi MPOIECH BiIOYBAIOThCS Y IPYHTI, HEIOCTaTHHO BUSHAYUTH YUCEIHHICTh
MIKpOOPraHi3MiB y HbOMY — MOTPiOHO TaKOK BCTAHOBUTH CIIBBITHOIICHHS MK HUMH i 00YHCINTH
1HIeKC neAoTpodHOCTI, 1HAEKC MiHepami3amii-imoOuTizalii Ta iHjaeKe oJirorpodHocTi Tomo. He
JOCUTH 3PO3YMUTHMH Oy JesKi TOKa3HUKH, aJie 3 TOTO, [0 1HAEeKC MeA0TPO(MHOCTI Ha3BUYAITHO
BHCOKHH (IIEPEBUIILY€E OJUHUIIIO ), BUTUTMBAE, IO Y TPYHTI Oararo rneaoTpoHUX MiIKpOOPTaHi3MiB, SKi
3aCBOIOIOTh TYMIHOBI 1 (DYJIBBOKHUCIOTH, Y€pe3 W0 IPYHT pyHHyeTbca. ToMy Haa UM HEOOXimHO
IIPALIOBATH.

Juist Toro mo06 nobauuTH, K 3a0pyTHIOI0Y] PEUOBHHH MAIOTh 3/IaTHICTh MIrpYBaTH i3 IPYHTY
710 POCTIMH, MU MPOBOJMIN BUBUEHHS (DITOKCUYHOCTI HA MEBHUX KYIbTypax A0 Ta Micis oOpoOku
IPYHTYy HamIMMH OiompernaparaMy, O[O0 MICTSITh KOHCOPIIYM MiKpOOPTaHi3MiB-IeCTPYKTOPIB
TOKCUYHHUX PEYOBHH Ta HAadTOBHX 3a0pyAHEHb. 30KpeMa, IiJi 4ac BU3HA4YEHHS (DITOTOKCHMYHOCTI
IPYHTIB 3a JJOTTIOMOTOIO TE€CTiB Ha MPOPOCTKAX MIIEHHUIII JesIKi 3pa3KH HE TMPOJIEMOHCTPYBAIU 3MiH, a
B JIEKUX JIOBKMHA 1 Maca IMPOPOCTKIB 3MEHUIMJIACS NOPIBHSAHO 3 KOHTPOJIBHUMHU 3pa3kamu (TOOTO
IpYHTaMH, He 00pOOIEHUMH MIKpOOHHUM Mpernaparom). Lle Moxe CBiTIUTH PO Te, 1110 BUKOPHCTAHUHA
Ipernapar NPUCKOPUB PO3KIAJaHHS TOKCHUYHMX PEUOBHH, ajleé BUSABWIOCS, IO PEUYOBUHM, SKI
MOTPANUIA y TPYHT, OyJIM MEHII TOKCHYHHMH, HDK MPOAYKTH IXHBOTO PO3KJIAJaHHA, SKE MOXKE
TpUBATU MEBHUH yac. MM TakoX MoOAauyMiM, 110 y BUpPBAaX 3-MiJ MiH, HaBIAKH, 3aCTOCYBaHHS
npemapary 30UTbIINIIO 1 JOBXKUHY, 1 Macy mpopocTKiB y 1,4—1,6 paza. OCKiTbKH BMIiCT TOKCHYHUX
PEUOBHH Y IPYHTI 3aJI€KUTh BiJl BUYy BUOYXY i XapakTepy BUPBH, 110 Yepe3 HbOTO YTBOPHJIIACS, TO
P13H1 BUNIQAKU 3a0pyJHEHHS IPYHTY HOTPEOYIOTh PI3HUX MiJIXO/IB /10 HOTO 610JI0TTYHOTO OUHUIIIEHHS.
AJie IpoCTO 3aropHYTH BUPBY 1 BUPOILYBaHU Ha Hill CUIBCHKOTOCIIONAPCHKY MPOAYKIIIIO HE MOXHA,
00 BC1 TI TOKCUYH1 PEUOBUHH, 1110 JIMIIUIIUCS B TPYHTI IEPEHyTh B POCIMHY Yepe3 BOUPHY 3/1aTHICTh
il KOpiHHS, a NOTIM OyayTh Ha KONMYYBAaTUCh 1y caMiil nmpoaykuii. HaBiTh opraniuni noss, e He
BeJmcs O0MOBI 11, aje H JIITalu paKkeTH, CTaJId HEMPUIATHUMU JUIsl BUPOIITYBaHHS SIKICHOT TPOAYKIIIi.
Tomy 1m0 pakeTHe TOIUIMBO € HAJA3BHMYAHO TOKCHMYHUM, a HOro 3aJMIIKM MOXYThb OCIAaTH,
HaIpHKIIaJ, Ha MIICHULO, 1 B MPOIYKIT B)K€ BU3HAYAIOThCSI TOKCUYHI PEUOBUHU. | 3epHO MieHwuI
BXKE€ HE MOXKHa BHMKOPHCTOBYBAaTH JJsl XapuyBaHHSA. A sKio OyJae BHPOLIEHMH COHSALIHMK Ha
MOIKO/DKEHUX BIMCHKOBUMM JAISIMH IPyHTaX, TO MOXKET€ MOMIPKYBaTH, Ky oo Bu Oyzaere
CIOKMBATH.

Teputopii, K1 3a3HAIM 3HAYHOTO 3a0pyIHEHHS, OJHO3HAYHO HEOOXIJHO BIAHOBIIIOBATH 1
1HBECTYBaTH, @ HE BUTpAUaTH Ha 1€ KOIUTH. [3 HaIMX MOMepeHiX JOCTiHKeHb MOKHA CKa3aTH, 110
MIPUCKOpPEHE BIJIHOBJIEHHS MOKJIHMBE, aje po3poOKa BIAMOBIIHUX 010TeXHOJOTIH moTpedye yacy i
1HBECTUIIIN TPOBEACHHS TOCTiIKEeHb. AJie CKIaJ0BI HEOOXITHMX MIKpOOHUX OIO0TEXHOIOTIH yke
po3po0eHi 1 HanpaIbOBYIOThHCA B [HCTUTYTI MikpoOiosorii 1 Bipycodorii iM. J[.K. 3a6onornoro HAH
Ykpaiau

J171s BIZTHOBIIEHHS POIIOYOCTI MOCTPAXKAATUX IPYHTIB 1 BBEICHHS 1X B €KCILTyaTallilo OTPiOHI
KOMILJIEKCHI pIIIeHHS, 1110, KPIM PO3MIHYBaHHS, epe10adaroTh TaAKOXK:

1) aiarHOCTUKY 010J10TTYHOT aKTUBHOCTI 3pa3KiB IPYHTY 3 MiCIb OOMOBUX 1l Ta BU3HAYEHHS
GITOTOKCMYHOCTI Yy  J1a0OpaTOpHUX  yMOBaX, BH3HAYCHHS  MOJMJIMBHUX  TOKCHYHUX 1
BUOYXOHE0E3eYHNX PEUOBUH;

2) po3po0JIEHHS CXeMHU 3aCTOCYBAHHS KOMIUIEKCHUX MIKpPOOHHMX 010T€XHOJIOT1H 3aJ€KHO Bl
CTaHy IPYHTY, BUBHaYEHUX TOKCUYHUX PEYOBHUH 1 JOCTYITHOCTI 0OpOOKH Y MOJHOBUX YMOBAX;

3) BHU3HAa4YEHHS MW 3aCTOCYBaHHS CKJIAaJHHUKIB MIKpOOHUX OIOTEXHOJOTiH, IO CHPUSIOTH
BIIHOBJICHHIO POAIOYOCTI TPYHTY, PETYJAIii YHUCEIbHOCTI MATOTEHIB 1 MIABUIIYIOTh AKTHUBHICTH
¢iTopemeiaHTiB;
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4) aHani3 OTpUMaHUX JAHUX JJI KOPETYBaHHS HACTYIHUX PIllICHb.

[IpaBunbHE BUKOPHCTaHHS MIKPOOHUX O10TEXHOJIOTII HE JIMIIE JAacTh 3MOTY NMPUCKOPUTH
BiJTHOBJICHHS I'PYHTIB, MTOIIKOKEHUX YHACHIOK BOEHHHX Jiii, a i CIpUATHME iIXHHOMY HIBHALIOMY
MOBEPHEHHIO JI0 3EMJICKOPHCTYBAHHS SIK pEeCypcy JUIsi OTPUMAaHHsS OpraHiyHOi MPOXYKIii —
AKICHIIINX BPOKaiB, KOPUCHUX JJIS IFOAMHU ¥ TOBKIILIIS.

BuBOIUTH TOKCHYHI PEUYOBHHHM 3 KOJIOOOITY MOXKHA TUIBKM 3a pPaxyHOK MeTaboJiuHOT
JisUTBHOCTI MIKpPOOPTaHi3MiB, sIKi MIHEPaJIi3yl0Th, aKyMYJIIOIOTb, TOJIIMEPU3YIOTH Il pe4OoBUHU. ToMy
HalllUMW  3aBJIaHHSAMHM €. T[IO-TIepIle, AaKTUBi3alis a0OpUreHHUX (MICHEBHMX) IOMYJISALII
a30T(ikcyBaIbHUX, (PochaTMOOUTIZyBAUIBHUX Ta IHIIUX MIKPOOPTaHi3MiB Yy TIPYHTI HUIIXOM
ONTHMI3aIll YMOB IXHBOTO ICHYBaHHS; IIO-JpPYyre, 3aCTOCYBaHHS MIKpPOOHHUX IIpernapariB s
CTBOPEHHSI BUCOKOTO BMICTYy KOPUCHHUX MIKPOOpraHi3MiB y MOTpiOHOMY Micui i y moTpiOHMIA Yac,
110 J1a€ iM 3MOTYy PO3IIOYATH BiAHOBHI MPOLECH Ta 3alHATH €KOJIOT14HI Himm (I Hilmll iM HaJaloTh
POCIIMHH, Ki, 10 TOTO XK, 3aXUIIAI0Th MIKPOOPTaHi3MH BiJl HECIPUATIMBUX YMHHUKIB JOBKIUJUIA); 11O~
TpeTe, 3acCTOCyBaHHs (iTopeMenianTiB (0000BUX, 37aKOBUX Ta IHIIUX POCIHMH) IS BHIIYYCHHS
TOKCUYHHX PEUOBHH.

51 He 3HaI0 3ampOBAKEHUX MEXaHI3MIB BiJIHOBJIICHHS I'PYHTIB Ha JEpKaBHOMY piBHI, aje B
Mepiry 4Yepry HEoOXiJHO pPO3pOoOHUTH Ta CTaHAAPTH3yBAaTH METOAHM JIarHOCTUKH TOKCHYHOCTI
3a0pyJHEHHs TPYHTIB, BHM3HAUEHHSAIX TOTOYHOTO CTaHy, BH3HAUYE€HHS 30UTKIB, pO3POOUTH
yHIQIKOBaHUH TPOTOK BigOOpY mpoO A aHamilzy, po3poOHTH MIKpOOHI OioTexXHOJOTil YU
a/IafTyBaTH iICHYIOU1 711 MOTPeO BiJHOBIEHHS MOMIKOHKEHUX I'PYHTIB. Lle macTb 3Mory 3po3ymitu,
3a KU 1Mepioj] Ta 3 KO0 MIBHIKICTh MOXe OyTH 3/iliCHEHE BiJIHOBJICHHS IPYHTIB 1 TOBEPHEHHS iX
TPYHTH [0 O€3MeYHOro BHUKOpPUCTaHHS. Ajke Hapa3i Bigomo, mo Oineme 30% 3emenb
CLIBCHKOTOCTIOIAPCHKOTO TIPU3HAYEHHS € HEMPUAATHUMH IS BUKOPUCTAHHSI.
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NOMNEPEJHI PE3YJbTATHU JOCJALIKEHB 3A1JISI BULTHOBJIEHHS
3PYUHOBAHUX BIMHOIO T'PYHTIB

'Banentuna Mosuan*, °Bosiogumup Pozym
'Kanaunar GionoriuHux HayK, TUPeKTOp IHCTHTYTY GiOMEIMUHHX TEXHONIOTIH YHiBepCHTETY
VYxpaina, uinen npasininas ['C «[lepmakyinberypa B Yipaini» (greendragoness16@ukr.net)
MaricTh KOHCTPYKTHBHOI €KOJIOTI Ta mepMaKkyabTypu, wieH npasiinas ['C «[lepmakynbrypa B
Ykpaini»

2

Kurouosi cioBa: tera rpsinka Po3yma, nepmakynbTypa, rapeHOTepartis

Mosguan B. O., nupektop [HCTHTYTY Oi0OMEIMYHUX TEXHOJIOTIH YHIBepcuTeTy YKpaiHa, 4ieH
npasninas ['C «llepmakynsTypa B YKpaini»

Sk BigoMo, HalaKTyalpHIII I100albHI MPOOIeMH — 3MIHHM KIIiMaTy, emieMii, roioa —
0a3yloThCsl Ha OJHIN mpoOieMi — pyHHYBaHHsS IPYHTIB Yepe3 3J0YMHHY Hen0anmicTh JIroauHw.
Oco0nmuBo HeOe3NMeYHUM € pPYyHHYBaHHsS IPYHTIB BHACHIIJOK OOWOBUX il miag yac 30poitHHX
KOH(QUIIKTIB — aJKe 0arato BIIIy4eHHX i3 Oy/Ib-IKOT0 BUKOPUCTAHHS 3€MeJIb, CIUTIOHIPOBAHHX IIIE
B [lepiry cBiTOBY BiliHY, J10CI 3aJIUINAIOTHCS AAJEKUMH BiJ HOPMaJIbHOIO cTaHy. Tomy, «BiagaBIIn
111 3eMJTI Y TYpOOTIIUBI PyKHU MPUPOIN», MU PU3UKYEMO HA JCCATUIITTS a00 i Ha JOBIIE 3aTATHYTH
IIPOLIEC BITHOBJICHHSI — AK€ y «IIOBOEHHUX» IPYHTaX TOKCHUKAHTH HEMa KOMY 3HELIKOJKYBaTH,
OCKUTBKM POCIMHHICTH Ta IpyHTOBa OioTa 3armHynu. CTaH KOHCEPBYETHCS, OTPYHHI PEYOBHHU
IPOJOBXKYIOTh CBOIO PYHHIBHY [0 1 3 JOIIOBUMM BOJAMHU PO3MOBCIOKYIOTHCS Ha MpHUIIErI
Teputopii. Ko HenoMroAKY 3aBaanu Takoi mkoau [Ipupoai — mu, mroau, 3000B’s13aH1 JOOMOTTH
111 BIJHOBUTHUCH.

Hnst uporo yxe € 0e3i4 4yJoBUX PO3pPOOOK Ta i7eH, ajge BOHU 37eOUIBIIOr0 MHUPHO
CIMOYMBAIOTh HA CTOPIHKAX HAYKOBMX BHIaHb. HUMM MOTPIOGHO CKOpPUCTATUCh, BUIIPOOYBATH 1
BJIOCKOHAJIIOBATU BIJMOBIAHO HOBUM BHUKIMKaM. JlyXe NpOCTOI0 1 BoJHOYAacC €(EKTUBHOI €
texHonoris Temnux rpsmox Posyma (TT'P) [1; 2], sika mOCTiHHO PO3BUBAETHCS BIAMOBITHO IO
BUHUKarouux notped [3]. 3okpeMa, BOHa YBIWIIUIA B MeEpeNiK HAaWNEpCHEKTUBHIMINX TEXHOJOTIN
OpraHiqyHoOro BUpoOHUITBa, pekoMeHaoBaHNX HAAH VYkpainu, e miAKpecitoeThes, IO «...BOHU
YCHIITHO MPAIIOIOTh 332 CIIEKOTHOTO KJIIMATy 1 MOCYXH, OCKUIBKH 32 BUCOKOI TeMIIEpaTypHu IMPOIIeC
KOHJICHCAllli BOJIOTM HAa TIMOWHI «OpraHi4HOi JOPDKKW» e IHTEHCUBHIINIE 1 POCIMHHU J00pe
3a0e3neyeHi BOJ0oro. 'oI0BHOI0 YMOBOIO 30€peKEeHHS BOJIOTH € CBOEYACHE MYJIbUYBaHH», «Teri
rpsaku B. Posyma — 1ie He TuIbkH cnoci6 miABUIIEHHS e()eKTUBHOCTI OPraHigYHOIo 3eMJIepoOCTBa,
a i TapMOHiiiHa eCTeTUYHA CKJIa0Ba Janamadty» [4: ¢. 36-39].

B3sBiim Ha 030pOo€HHS HaWOUIBII JOLUIBHI HampamioBaHHS YKpPaiHCHbKMX HAyKOBIB Ta
JNOTPUMYIOUUCh TPUHLUIIB MEpPMaKyabTypH, JlaHa TexHoJyoris Oyna wmoaudikoBaHa s
SKHAWIIBUILIOTO BiIHOBJICHHS POJFOUOCTI IPYHTIB, SIKi MOCTPAXXIaJIM BiJ BUOYXiB Ooenpumnacis — a
1€ 1 MeXaHIYHe pyHHYBaHHS, 1 OTPYEHHSI p€YOBUHAMH, CKJIaJ] IKMX HEB1IOMUM. MicuieM T0CiKeHHS
Oyno o6pano HaBuanbHO-/1eMOHCTpalliitHUi LeHTp nepMakyiabTypu «Pomapis» Bipu Pogionosoi (c.
Topdsine bopoasHcrkoro paitony KuiBcskoi obmnacti), ne ¢axisui Y «[HCTUTYT 0XOpOHH IPYHTIB
VYkpaiHu» pa3oM 3 yaacHUKaMH ceMinapy «PexyabTuBaliis 3emMJIi micis BOEHHUX Tii» 29 kBiTHA 2023
p. BimiOpanu mpoOu rpyHTY 1 BOJM Y BUPBAX JJIsl TOCHIIPKEHHS X XIMIYHOTO cKiay. [loTiM yaacHUKH
CeMiHapy po3Ioyaly MEepUINi eTan poOiT Ui BiIHOBIEHHs O10pi3HOMAHHITTS Ha OAHIN 13 BUPB (Ne
2 — nmiameTpoM 3 MeTpH i TTHOnHOO 1 M), Jie ’KOHA POCIIMHHICTH He 3’ IBIJIACh HaBITh Yepe3 MiBTopa
POKYy Ticisi BUOYXY, Y OCepeIoK POIOYOCTI.

Cranom Ha 19 qunas (depes 50 mHIB micis 3akiIagaHHs JOCIITy) MOKHA BIMITHTH, IO J00pe
BUTJISAZAIOTh 1 TAapHO BHUPOCIM Ti KYJIBTYpH, SIKi Majlu B Ipomaryiax CBilf MOYaTKOBUH 3amac
MOKUBHUX PEUOBMH: CaJKaHIl (yHAyKa, KapTOILIs, sIKa MOTpanwia y koMnoctHy tpanuero TI'P i3
OpraHiYHMMH BiJIXOJaMU Ta COHAIIHMK. HaciHHS amapaHTy Ta KOHIONMIMHHU 31MIUIO 13 3HAYHUM
3amizHeHHAM (Ha 40—45 neHb micis BUCIBY), pelliTa HACIHHS HE 31{uIa. AJle TT0siBa CXO/IIB CBITYUTH
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mpo Te, o 0i0Ta IPYHTY yKe Mmodvalia 3HEIIKOKYBaTH TOKcHUYHI pedoBuHu. Ha 40—45 nenp micns
MIEePIIOro BHCIBY OyJIO OJATKOBO BHUCISIHO: )eHXeNnb, aMapaHT, KiH3a, Jo0oaa YepBOHA, aMapaHT
Oinuii, kabauku, rap0y3, kBacos, koHwmuHa — Ha TT'P Ta mo3a Hero.

Cranom Ha 20 xoBTHs 2023 p. Ha TI'P HaBK0JIO BUPBU TapHO BUPOCIH YCi MOCISIHI POCIMHH
(6e3 monuBy), qOocATHYBIIX BUCOTH 70 M, BOHU MalOTh 3J0POBHIA BUTJISA, TOAL K 3a Mexkamu TTP
11 5K POCJIMHU JIEABE JOCAINIA 5 CM BUCOTH 1 BUIVISIAIOTh CYMHO, 13 3HAUHUMH MOMIKO/PKEHHIMH,
HAaIB31B SUTi.

Jlst Toro, mo6 yci 6akarodi MOTJIM JOCATTH aHAJIOTIYHHUX PE3yJIbTaTiB, CTBOPEHO MOKPOKOBY
THCTPYKILIO.
Kpox 1. Yamry BupBu BkpuTH TOHKHM (1-2 cM) mmmapom cywmirrn Giodapy, 6eHTOHITY (ab0 mpocTo
TJIMHK) Ta LEOJITY, B3THX Yy CIiBBiAHOIIEHH] 3:3:4.
Kpox 2. Yknactu Ha THO BUPBH JPEHAXHY OCHOBY — «ITOAYIIKY» TOBIIMHOO 10 20 CM 13 TiJIOK Ta
iHII01 rpy00i OpraHiky.
Kpok 3. Yxiactu noxuiy IpeHakHY IEperopojky 13 BIIXOAIB AEPEBUHHU, CIEPIIN ii HA APCHAXKHY
OCHOBY Ta Ha Kpail BUPBU — JIJIs TOCTYITY MOBITPSI.
Kpoxk 4. Ha Bigcrans 1,0-1,2 M Big kparo BUPBU 3HATHU IIAp IPYHTY TOBIIMHOIO 5 -7 CM pa3oM i3
yCi€l0 OpraHikoro, sSiKa TaM €, 1 CKHJAaTH Ha JPEHAXHY OCHOBY IOBEPX JEPEB’SHOI MEPErOpOIKH,
nonaroum Bei ckinanosi (EM-0okarri, 1eoHapauT, Mmikopu3aTop «MikoBitainy, 6iodap, 10T Ta iHII
IHTpemieHTH IJIs MiABUIICHHS poatoyocTi). Opraniku Mae OyTu OibIle, HiX TPYHTY.
Kpoxk 5. ChopmyBatu V-noniOuuit pisuak ais TI'P mmpunoro 6:1u3pko 60 cM 1 rmubuHoo 25-30 cm
HaBKOJIO BUPBU Ha Bijcrani 50—60 cM Bijx kparo. 3eMITI0 CKHJIATH Y BUPBY BIIEPEMIIIIKY 3 OPTraHiKOIO
1 BciMa 1HIIMMU cKy1afioBUMHU. OpraHiku Mae OyTu Ouiblie, HDK IPYHTY.
Kpoxk 6. [ToBepx npeHaxy BUPBY 3alIOBHUTH Maiike 10 BEPXY CYMIIIIIIO: BUWHSATHIA IPYHT, OpraHika
(Ti7KM, TUCTS, KYXOHHI BIAXOAM, MaKyjlaTypa) Ta 1HIII 1HTPEAI€HTH AJS MiJBUINEHHS POIOYOCTI
(muB. Kpok 4). Opraniku mae Oytu OisbIIe, HiXK IPYHTY.
Kpok 7. CpopmyBaru TI'P: V-nonibHuii piByak 3armoBHHUTH, CIIOYATKy YKJIABIIM Ha AHO Oiouap
(6mm3pko 300 r Ha MeTp), IIMHY (0cOOJIMBO Ha MICKY) 1 11eoIT (0aM3bK0 1 KT Ha MeTp), MOTIM JIpiOHI
TUJIKA, TOTIM JIMCTS, TpaBy, BIIXOAM 3 KyxHi, nepecunairoun EM-0okamamu Ta NepioguyHO
3pOIIYIOYH BOAOKO 1 MPUTONTYIOUH. 3aMyabayBaTH. Terep 1e — KOMITOCTHA TPaHIIes..
Kpok 8. Cmyry 3aBmmpiuku 50 cM 30BH1 BiJJ KOMIIOCTHOT TpaHIIET OYUCTUTH BiJl IPYHTY, BUKUHYTOT'O
BUOYXOM, 3aKHHYBIIIH HOTr0 Y BUPBY, TaK CaMO 3MILIYIOUH 3 OPTaHiKOO Ta IHITUMHU CKJIaI0BUMHU (IMB.
Kpoxk 4).
Kpoxk 9. 3acistu cynunbHo noBepxHio BupBu 1 TI'P cymimmio cuneparis (JrouepHa, ToniHamOyp,
amapaHT (WMpHIs), mpeacTaBHUKM poaiB [ipumns, Karpan, JKuBokicT), mnonepeaHbo
MIKOPH3YBaBIIM HACIHHA Ta OOpOOMBIIM HOro mnpenaparoM Hoay Uisi POCIMHHULTBA 3T1THO
THCTPYKIIi.
Kpox 10. Ha komnoctny tpanmeto TI'P mo mipi npocinanHs qonaBatu opraiky tTa EM-0Ookai,
MOJIMBATH IPU HEOOX1AHOCTI 1 3HOBY MYJIbUYBATH.
Kpoxk 11. [lepionnyno miaciroBaTu Te, 110 OyAe poCTH HaMKpalle, CKOIyBaTH Ha 3eJIeHe JOOPHBO 1
3aJIMILIATH TYT Ke.
Kpox 12. Jlouekatuch, KOJIU HE JIMIIE CUJEPATH, a i 1HII POCTUHU MTOYHYTh TAPHO POCTH.
Kpoxk 13. Ha nmocagkoBux cmyrax mupuHoro 30 cM mo obuaBa OOKM BiJ TpaHIIei BHCAHKyBaTH
TECTOBI OBOYEBI KyJIbTYpH. SIKIIIO BOHU TapHO POCTHMYTh — MOYKHA BBR)XATH IPYHT MPHIATHAM JIJIS
BUPOIILYBaHHs FOPOAMHU. SIKIIO HI — MPOAOBKYBAaTH BUCIBATH CUIEPATH HA 3eJIeHe T00PUBO.

HeobOximHo BpaxoByBaTH, IO B 3aJIEKHOCTI Bix OaraThoX (aKTOpIB MJIsi JTOCATHEHHS
MO3UTHUBHOTO Pe3yIbTaTy MOXKYTh 3HaOOUTUCH MicALll a00 i POKH.

VY nonanplux MiaHax — Ha nmovarky jucronaga 2023 p. — noBTopHUM Biadip mpob asns
OLIIHKHY 3MiH Y XiMIYHOMY 3a0pyIHEHHI IPYHTY; 3aCiB CYMIIIIIIIO CHJIEPATiB, ONEPETHHO 0OPOOUBIIIN
HAciHHSl TpernapaTaMM AaKTHUBHOTO HOAY Ta MIKOPHU3aTOPOM 4YOpPHOro Tprodens; MnepioguuHui
KOHTPOJIb CTAaHy TOCIBIB y 3MMOBHII MEpi0; MOCaKa OBOUEBUX KYJIBTYp HABECHI.

Kpim Toro, 3amiaHoBaHO HaBKOJIO OKPEMHUX BHUpB abo iX Tpyn 3aKkiaJaHHd MOIYIbHHUX
JicocaiB, JiepeBa 1 Kyl SKUX € HaiOUIbII IPUCTOCOBAH1 10 HECIPUSATIMBUX YMOB Ta MOTPeOyIOTh
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JMIIe MiHIManbHOTO Jorisaay. Meroau BupouryBaHHS AepeB 1 KymiiB Ha TI'P Bxke po3poOiieni Ta
BUINIPOOYBaH1 B €KCTpEMaJIbHUX KIIIMAaTUYHUX yMoBax YkpaiHu. [lomanpiia meta — BUPOIIYBaHHS
MOBHOIIHHOT (DYHKITIOHAIBHOT IPOAYKIIII Ta PO3BUTOK rapAeHOTeparii Ha 6a31 BIJHOBJICHUX IPYHTIB.

Takox HEOOXiAHO PO3pOOJIATH HaBUaIbHI Mporpamu sl mkin i 3BO — sk nmepeiTu Bina
OITyCTEJICHHS /10 BiJIHOBJICHHSI METO/IaMH MEPMaKyJIbTYpH, /i€ BPaXOBYBAaTH HEOOXIAHICTh Mi3HAHHS
3aKOHIB  €KOJIOTil, (OpPMyBaHHS BHCOKOTO PIBHS €KOJIOTIYHOI CBiJJOMOCTI, MOMJIMBOCTI
rapJeHoTeparii, Mo AacTh MPOMOPIIHHUN PO3BUTOK OO0OX MIBKYJIb TOJOBHOTO MO3KY, HAOyTTS
yuasmu soft skills — 1 a1 1boro MaeMo BCi TEXHOJIOTI.

Binkputnii Mi>kHapOIHUI YHIBEPCUTET PO3BUTKY JIIOAMHU «YKpaiHa» 3anpoBaauB y cebe B
pamkax cremianbHocTi 101  Exonoris OciTHio mnporpamy «KOHCTpyKTHBHaA €KOJIOTIS Ta
MEePMAKYyIbTypa» — OCKUIBKH I1e (pakTHaHO EKOJIOTis cTamoro po3BUTKY, Ta 3alIPOBAKYE Y PaMKax
cnerianpHocTi 206  CamoBo-mapkoBe rocrmomapctBo  OcBiTHIO mporpamy «TeparneBTudne
CaJliBHUIITBO» — 0O 1€ JIIKyBaHHS IPYHTIB, €KOCHCTEM 1 Hac. Takoxk uepe3 mapTHEPChKi BIIHOCUHU
13 HarmionasibHuM ekosioro-HarypaiictuaauM 1eHtpoMm MOH VYkpainu iznei nmepMakyiabTypHOTO
3eMJIepOOCTBa PO3MOBCIODKYIOTHCS Yepe3 MO3alKUIbHY poOOTy 1O BCild YKpaiHi, [UIs 4oro BHIAHO
METOJIMYHHM MOCIOHUK [3] Ta TOTYeThCS 10 MyOuiKallii Apyre, po3MKUpPEHe BUAAHHS IS CEPEIHIX Ta
BHUIUX HABYAJIBHUX 3aKJaJliB 3a aBTOPCTBAa OLIBII HIDK JBOX JECATKIB aBTOPIB-HAYKOBIIB i
npakTuKiB. Tam OuIblI AOKIagHO OyJae BUCBITICHA TeMa O3OPOBJICHHS IPYHTIB 3a JOMOMOIOI0
texHojorii TT'P, y ToMy umcii 1 3emMenb, SKi MOCTPa)xIaau BiJ HACTIIKIB BOEHHHUX JTiH.

BucHoBku

1. 3a momomororo MomudikoBaHoi TexHoiyorii TI'P 3a omuH ce30H ymanock MpPOBECTH
PEKYJIBTUBALIIO BiJl HTOBHICTIO OTPYEHOTO IPYHTY, JIe HIYOTO HE POCIIO, 10 MUIITHOI 3apOCTi OBOYEBUX
KYJIBTYP.

2. ITokpokoBa IHCTPYKIiS JO3BOJIUTH YCIM 0akKarouUM JOCATTH aHAJIOTIYHUX Pe3yJbTaTiB Ta
MacmTaOyBaTH i pO3BUHYTH TEXHOJIOTIIO.

3. HeoOxiHO po3po0isaTH 1 BAOCKOHATIOBAaTH HaBYalbHI mporpamu ais mkin 1 3BO mono
B1JIHOBJICHHS IPYHTIB.

Hxepena

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. HatioHasnbHa akaJeMist arpapHuX Hayk Y kpainu, HarionansHMi HaykoBui eHTp «[HCTUTYT
3emiiepooctBa HAAH: BupoOHUIITBO OpraHiuyHOi MpOAYKLII POCIMHHUITBA B MEXaX CUIbCHKHX
CEeNUIIHUX TepuTopiii. Metoauuni pexomenaaiii. — Yabanu, 2018. 165 c.
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5. Agroforestry and shelterbelts in restoration projects / ArpoJjiiciBHUIITBO
Ta JicoMeJIiopanisi B MPOEKTAaX BiITHOBJICHHS

ECOLOGICAL RESTORATION AND BIOENERGY FEEDSTOCK
PRODUCTION WITH FAST-GROWING TREES SELECTED FOR
PHYTOREMEDIATION AND ASSOCIATED PHYTOTECHNOLOGIES

'Ronald S. Zalesny Jr.”, IRyan A. Vinhal, 12 Elizabeth R. Rogers, 2Chung-Ho Lin

LUSDA Forest Service, Northern Research Station, Institute for Applied Ecosystem Studies,
Rhinelander, WI, USA (ronald.zalesny@usda.gov)
2University of Missouri, School of Natural Resources, Center for Agroforestry, Columbia, MO,
USA

Keywords: poplar, willow, hydraulic control potential

Fast-growing trees (FGTSs) 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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https://youtu.be/6jiFhfU7OXQ
https://youtu.be/6jiFhfU7OXQ

PEMEIIAILLIA BIICHBKOBUX 3ABPYJIHEHbD B YKPAIHI:
®ITOPEMEIIALIA ITPYHTIB Bl BAJXKKUX METAJIIB

EHEPTETUYHUMU KYJIBTYPAMU

tAngpiit Auapiiiosuu Cuapuyk™, 23*TlaBao Apaanos

Lacmipant, InctutyT MikpoGionorii i Bipycomorii im. JI. K. 3a6onornoro HAH Ykpainu, Kuis,
VYkpaina (Sylczuk@gmail.com)
?JloneHT, .6.1., Binkputuit Mixnapoauuii Yuisepcurer Posurky Jlroaunu "Ykpaina"
3nocnighuk, Leibniz-Centre for Agricultural Landscape Research (ZALF)
“Unen npapninns, I'C "TlepmakynsTypa B Ykpaini"

KurouoBi cioBa: ditopemeniarisi, BaXKi MeTaIH, EHEPreTUYHI KYJIbTYpH

IHocTanoBKa npod.ieMu Ta MeTa podoTH. /[0 MOBHOMAcIITAOHOTO BTOprHEeHHs Maiixe 20%
BiJl yciel momti kpainu O0yno 3a0pyaHeno BM. Omicns 24 mrotoro 2022 poky 1ii MOKa3HUKU 3HAYHO
3pociu. 3 oIy Ha KOJOCATIbHUH BIUIMB 3a0py/HEHHS METaJlaMH Ha €KOJIOT1I0, 3/I0pOB’ s JIFOJMHU
Ta eKOHOMIKY peMeiallis IPYHTIB [TOCTA€ SIK KPUTUYHHH 1 HEBIAKIaIHUI BUKIIUK. 337151 TOBOEHHOTO
BiJTHOBJICHHS IPYHTOBHX peCcypciB YKpaiHW MOTPiOHO HEBIIKIAIHO PO3MOYATH MiATOTOBKY KaJpiB,
31aTHUX (axoBO BIIPOBAKYBATH HOBITHI METOAM peMeAdialii IpyHTIB. [HCTpyMEHTOM BUKOHaHHS
i€l 3a7a4di € BKIIOYCHHS BIAMOBIIHUX TEOPETHYHUX 3HAHb JI0O OCBITHBOI MIpOTrpamMu, a came
HAMUCaHH M0 JaHii TeMi po3Aily HaBYaJIbHOTO Migpy4YHHKa. Jlo yBaru Opanu Ti METOIU peMeiallii,
SIK1 € eKOJIOTIYHUMH, Ta, IOHAHMEHIIIe, EKOHOMIYHO HEeBUTPATHUMH.

Marepiaan ta meroau. /[ nmomryky maTepiady BUKOpUCTOBYBajlach OiOmiorpadiuna 6aza
ScienceDirect, ocHoBHuM notrykoBuM 3anutoM 0yB «(trees OR wood) AND (bioenergy OR biofuel)
AND phytoremediation AND heavy metalsy». [Tomryk 3aificHtoBaBcs 10 25.05.2023.

Pe3ysabTaTH. BimbnricTe TEXHOJIOTIYHUX CHIOCOOIB OYUINEHHS € JOPOTUMH Ta BOMBAIOTH Oy/Ib-
AKy O10JIOT1YHY aKTHBHICTb I'PYHTY, pYHHYIOTb HOro CTpykTypy. HacTo Li METOIU MOXYTb OyTH
31CHEeHHI JIMIIIE Ha HEBEJIMKUX IIomax. Jleski 3 HuX J1oci € MajloBUBYeHUMH. bionoriyni MmeToam €
exosyoriyHimuMu. Cepes HUX (piTopemenialtisi, ONPHU CBOIO TPUBATICTh, € HAlIEIIEBIIUM METOJIOM,
10 CTUMYJIIOE BiTHOBJICHHS POCTY Ta MPOJYKTHBHOCTI POCIMH Ha 3a0pyJHEHHMX IPYHTax, Haaae
LUTMHA sl eKOJIOTIYHUX Ta CYCHUIBbHUX MOocayr. BukopucTtanHs Gi0eHEepreTHYHUX POCIHH BUPIIIYe
npo6sieMy ¢iHaHCYBaHHS peMeiallii IPyHTIB, OCKUIBKH B TAKOMY BUIIQJIKy € MOXJIMBUM 3aIy4€HHS
MPUBATHUX KOIITIB Ta CTBOPEHHs (epM. BupolyBaHHs eHepreTHUHUX KyJIbTyp AJIs pemeniarii ta
OTpUMaHHs OlonanuBa YyIOBO TapMOHI3YETHCS 13 arpodiCIBHULTBOM. 3aBAsKH HOMY IpoLec
pemenianii 3HaYHO TNPHUCKOPIOETHCS, CTAE MOMKJIMBUM OXONHUTH YBECh CIEKTpP 3a0pyJHIOIOYMX
METaJliB, MIABUILYETHCS 3B’A3yBaHHS BYIJIEKMCIIOrO ra3y Ta HaJaeTbcs I1a HU3Ka JOJAATKOBHX
€KOJIOTIYHHUX MOCIIYT. ATpOiCIBHULITBO J1a€ MOXKJIMBICTD MIAIBULIMUTH MPUOYTOK Ta 3HU3UTU PUIUKU
MOPIBHSTHO 3 MOHOTIOCA/IKAMH, TTOE€THYIOYH BUPOIIYBaHHS €CHEPTETHYHUX JIEPEBHUX Ta TPaB’ THUCTUX
POCIIHH, ICTIBHUX, KOPMOBHX Ta TEXHIYHUX KYJIBTYp, J00YBaHHS METaJiB POCIMHAMH, BUPOOHUIITBO
3eneHux 100puB. BHeCeHHs TOMOMIKXHUX 3ac001B MPUIIBUALTYE (hiTOpeMeiallito, J03BOJISE IKICHO
il MONMINIINTH, PO3LMIMPHUBIIN CIHCOK 3a0pyJHIOBAUIB, IO MOTJIUHAIOTHCS 1 HAAXOIATh y MAroHH
POCIIHH, a TaKOX 30UIbIIYE BpOKaHICTh O10MacH.

BucnoBku. ®@iTopemeniaiisi € Y HEe €IMHUM CIIOCOOOM OUYMCTKU TPYHTIB, 110, HA TOTJISII
aBTOpa, Oyne pealiCTHYHMM EKCTEHCHUBHMM METOJOM Yy IOBOEHHIM YKpaiHi 13 KpUTHYHUM
nedinurom OromkeTy. JImOOHB, He y BCIX BHUMAIKaXx BapTO 3aCTOCOBYBAaTH IOBHHM IEpesiK
JOTIOMIDKHHX 3aC001B Ta arpOTEXHIYHUX 3aX0/IiB, KEPYIOUHCH 1JI€€I0 CAMOOKYITHOCTI mportiecy. Pazom
3 TUM, BapTO NMPOJOBKYBATU JOCITIJKEHHs iHTeHcU(ikanii (iropemenialii, 38epTaiodl 0COOIUBY
yBary Ha Ba&XKl MeETajd, WLI0 MEHII YCHIIIHO pEeMEAIIoI0ThCA, a HaWNepcrneKTUBHIIINMHU
IHCTpYMEHTaMH y IIbOMY, HIMOBIpHO, € copToBUBeeHH:, | MO-MikpoopraHi3Mu Ta arposiciBHULITBO.
diTopeMeniaiisi Mae TMOTEHIIaM 3a0e3MEYUTH TOBHE BIJHOBJICHHS TPYHTIB YKpaiHM Ta Ha
NECATUIIITTA CTAaTH IMAaHIBHUM BHJIOM €KOHOMIYHOI JISIBHOCTI JUIS BEIMKOI KUIBKOCTI CUIBCBKHX
rpoMaj; YKpaiHu, a TaK0>XK BaroMOI0 €KCIIOPTHOIO CTATTEIO JIEPKaBH.
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6. Bioenergy crops in restoration projects / bioeHepreTu4Hi KyJbTYpH B
MPOEKTAX BiIHOBJIEHHA

PRODUCTION OF BIODIESEL FEED STOCK FROM THE TRACE
ELEMENT CONTAMINATED LANDS IN UKRAINE

120Oksana Sytar

! Department of Plant Biology, Kyiv National University of Taras Shevchenko, Kyiv, 01033,
Volodymyrskya str. 64, Ukraine (oksana.sytar@gmail.com)

2 Institute of Plant and Environmental Sciences, Slovak Agricultural University in Nitra, 94976 Nitra,
Slovakia

Keywords heavy metals, polluted agrocenosis, phytomanagment, hyppeaccumulators, soyabean,
sunflower, rapeseed, biofuel

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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ENERGY CROPS AND TREES CULTIVATION IN THE MARGINAL
LANDS

Mykola Kharytonov*, 2Mykhailo Babenko
PhD, Professor, Leading Researcher, Dnipro State Agrarian and Economic University
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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 300-400 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. VVolatile 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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DUCKWEEDS: TINY AQUATIC PLANTS WITH GREAT POTENTIAL FOR
WASTEWATER REMEDIATION AND BIOMASS USAGE
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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 i) duckweeds biodiversity, ii) assimilation of nitrogen, and iii)
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 /
NMOM’SIKIIIEHHS HACJIKIB — NeperianyBaHHS T€XHOJIOTIi
BHPOIIYBAHHSA Ta CUCTEMH 3POIIYBAHHSA

RESTORATION AND DEVELOPMENT OF IRRIGATION IN THE POST-
WAR PERIOD / BIZHOBJIEHHS I PO3BUTOK 3POLIEHHSA 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

CraTrCTHUYHI JaHi MO0 AWHAMIKH TUIOII 3pONIYBaHHUX 3eMelb B YKpaiHi 3a octanHi 10-12
POKIB BKa3ylOTh Ha BKpaill HeraTMBHI TeHJEHIII A0 ix ckopoueHHs. OCHOBHMI (akTOp BIUIUBY —
3a31XaHHs pocii Ha TEPUTOpPiaJIbHY HUTICHICTh JepKaBU YKpaiHa, 1 caMe OKpEMHUX PEerioHiB MiBJIHSA Ta
cxony Ykpainu. ToMy nepiiie CyTTeBe CKOPOUYESHHsI TUIOII 3potieHHs (3 613 10 482 Tuc. ra) BiiMiueHO
y 2014 poui — micns anekcii Kpumy, yactun [Jlonenpkoi Ta Jlyrancekoi oGnacteit. Hacrymue
CYTTEBE CKOPOUYEHHSI IO 3pOIeHHs B110ynoch npotsarom 2022-2023 pp. (3 525 tuc. ray 2021 p.,
no 296 tuc. y 2022 p. ta 100 tuc. ra — y 2023 p.), yHaciaiiok TUMYacoBOl OKyIalli YacTHH
XepcoHcbKoi Ta 3anopi3zpkoi obnacteid. OcoOIMBO HEraTUBHUM BIUIMB HA raiy3b 3pOIIEHHS Majo
saumeHHs rpedn Kaxosebkoi 'EC 06.06.2023 p. YHaAcCH 0K IbOTO 37I0YUHY 0€3 BOJIN 3AJTUIITUINCH
94 % 3pomryBanbHHX cucTeM B XepcoHcbkid, 74 % — vy 3amopizekiii Ta 30% — y
JIHIIpOneTpOBCHKINA 00JIaCTAX, 3arajloM MPU3YIUHEHO BOJONOCTa4YaHHs 31 3pomryBaibHOI cCHCTEMU
y LIUX pErioHax.

Kpim mporo, ocHoBHMMH MpoOieMaMH, SKI 3aBaXalld arpapisiM I[bOTOPIY PO3MOYaTH
3pOlIeHHs, OyNnu BiJACYTHICTH €JIeKTpOeHeprii, mpoljeMu 3 He PO3MIHOBAHHUMH TEPUTOPISIMH,
BIJICYTHICTh CEPBICHOT'O 0OCIYrOBYBaHHS Ta IMIOPTHUX KOMIUIEKTYIOUUX B HassBHOCTI.

[Topsin 3 TakuMM CKJIaJHUMH IpOIECaMH, IMOB’SI3aHUMHU 31 30poiHOI0 arpecieo pd, B
VYkpaini TpuBae pedopma MenmiopaTUBHOI ranysi. Tak, Ha BUKOHaHHA «CTpaTerii 3polIeHHS Ta
ApeHaxy B Ykpaini Ha niepion A0 2030 poky» Ta «Ilnany 3axoniB 3 peanizauii CTpaTerii 3poieHHs
Ta IpeHaxy B Ykpaini Ha mepiog 10 2030 poky», po3pobiieno 3akoH Ykpaiau Big 17 motoro 2022
poky Ne 2079-IX «IIpo opranizaiiii BOJOKOPHCTYBaYiB Ta CTUMYJIIOBAHHS T1IPOTEXHIYHOI Meiopartii
3eMenb». HUM BU3HaueHO IpaBOBUii cTaTyc Oprasisalii BOJOKOPUCTYBadiB, YHOPMOBAHO NPOLEAYPY
CTBOPEHHS, [IiSUIBHOCTI Ta HAOyTTd HUMHM TpaB Ha OO’€KTH I1HXXEHEPHOI I1H(pacTpyKTypu
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MDKTOCIIOIAPCBKUX —Ta  BHYTPIIIHBOTOCHOJAPCHKUX — METIOPAaTUBHUX  CHUCTEM, OCOOJIMBOCTI
eKCIUTyaTarlii MeIiopaTUBHUX MEPEX, MpaBa Ta 000B’SI3KH YJICHIB OpraHi3aIlii.

3 METOI0 YIOCKOHAJCHHS CHUCTEMH YIPABIIHHA 00’ €KTaMHU 1HXXEHEpHOi 1HPpacTpyKTypu
MEJIIOpaTUBHUX CUCTEM, SKI 3aIMINAIOTHCSA Y JepKaBHIM BIACHOCTI MICJS CTBOPEHHS OpTraHi3allii
BOJIOKOPUCTYBauiB, MIiHArpomnoiTHKA 3IIHCHIOE CyNpoBiA mpoekTy 3akoHy Ykpainu «lIpo
BHECCHHS 3MiH JI0 JCSKHX 3aKOHOJABYMX aKTiB MIOJO0 BIOCKOHAJICHHS CHUCTEMH YIIPABIIiHHS
00’eKTaMU 1H)XEHEPHOT 1HPPACTPYKTYPU MENTIOPATUBHUX CHUCTEM JIEP)KaBHOI BIACHOCTI», SIKUH
Hapasi TOTYEThCS HA JIPYTe YUTAHHS.

P03BUTOK 3pOIIICHHS B Cy4aCHUX YMOBAaX € MOXKJIMBHM 3aBJISIKU MIATPUMIIL 3 OOKY JiepKaBH
B paMKax I'paHTOBUX MporpaM. TakuMmu €, y epiry uepry, «['paHTu Ui caliBHUIITBA, AT1IHUIITBA Ta
BUHOTPAZapCTBay, MO3UKH 32 JIep’KaBHOIO mporpamoro «JloctymHi kpeautu 5—7—9».

[Io cTocyeThcs HE Aep)KaBHUX 1HCTHTYIIINA, TO HAMOUIBII aKTUBHY (DIHAHCOBY MiITPUMKY
npotsirom 2022-2023 pp. ramy3i 3pomenHs HanaBamu: CsitoBuii bank (International Finance
Corporation (IFC), €Bporneiicbkuii 6ank pekoHcTpyKIii Ta po3Butky (EBRD), Food and Agriculture
Organization of the United Nations, ArearctBo CLIA 3 mixkunapoanoro po3sutky (USAID), nmpoekt
EastFruit (ananitrnuna miatgopma po3BUTKY IJI0J00BOYEBOIO Oi3HECY) Ta 1H.

Hacamkinenp, akneHTyeMO yBary Ha TIOJIOKEHHS 3ragaHoi «CtpaTerii 3pomIeHHsS Ta
npeHaxy B Ykpaini Ha niepiog 10 2030 poky», a came: BinOya0Ba 1 pO3BUTOK 3pOLICHHS B YKpaiHi
MOBUHHI 0a3yBaTHCh BUKIIIOYHO HA HOBIH TEXHIKO-TEXHOJIOTIYHIM OCHOBI, Y TOMY YHCII HUITXOM
YIIPOBAJDKECHHS IHHOBAIIIMHUX PECypco- Ta eHeproeeKTUBHUX CHOCOOIB 3pOINYBaHHS, SKHUMHU, Ha
ChOTOJIHI, € TEXHOJIOTIl IMITyJbCHOTO KpPAIUIMHHOTO 3POLICHHS, MiAIPYHTOBOTO KpPAIUIMHHOTO
spomenns (subsurface drip irrigation).
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CMAPT-CHEHIAJIBANIA SIK IHCTPYMEHT IIOBOEHHOT'O
BIJHOBJIEHHSA CIJIbCBKOT'OCITIOJAPCBKUX TEPUTOPIN YKPAIHU
HA 3ACAJJAX CTAJIOT'O PO3BUTKY
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K.¢.H., HaykoBuii criBpoOiTHuK JIY «IPEEJI HAH VYkpainu» (olena.bilous@gmail.com)

KarouoBi cjioBa: cmapT-crienianizanis; cTajluii pO3BUTOK; TOBOEHHE €KOHOMIYHE BiTHOBIICHHS

ExoHOMiKa IOBOEHHUX TEpUTOPiil epeOyBae B cTarHaiii i He MOXKe CaMOCTIHHO TIepeIOMHUTH
HEraTUBHI TCHJICHIII1, 1110 BUHUKIIU ITi/1 Yac BOEHHHX Mid. [le moB’s13aH0 31 3HMKEHHAM KYITiBEJIbHOT
CIPOMO>KHOCTI HACEJICHHs, MOPYIICHHAM KOMEPILIHHMUX JIAHIIOTiB, BTPATOI0 BUPOOHHMYMX AKTHBIB,
HEaJIeKBAaTHICTIO 1HPPACTPYKTypH, BIATOKOM KBalipikoBaHOI poOOYOi cHUIK, pPHU3UKAMU Ta
HECTAOUIBHICTIO, HI0 TaJbMYIOTh iHBecTUlii. Pa3oM 3 TuUM, TakuM MICIEBOCTSIM HEOOXiTHO
[IOCTYIIOBO 3MEHILIYBATH 3aJ€KHICTh BiJl 30BHINIHBOT JOINOMOI'M Ha OCHOBI ONTHUMAaJbHOTO
BUKOPHUCTaHHS TEPUTOPIaJILHOTO KamiTaly (JHOACHKOTO, MPUPOIHOTO, (Bi3UIHOTO, IHCTUTYLIHHOTO,
€KOHOMIYHOTO Ta COLIaJbHOr0) Ta BKJIIOUYEHHS B €KOHOMIYHI Mepexi Ta MOTOKu. B Toil uac, sk
TEPUTOPIAbHUH KamiTall, HasIBHICTh PECYpPCIB Y IEBHOMY MICIIi B IEBHII MOMEHT 4acy, IPEICTABIIsE
CTaTUYHUI BUMIpP MiCLIEBOI EKOHOMIKH, TOOTO «3amacy, «II0TOKU» CTOCYIOThCS TUHAMIYHOTO aCIIEKTY
€KOHOMIYHUX B3aEMOJIiH, IO YaCcTO MEPETUHAIOTH TeorpadidHi KOPIAOHH.

Y KOPOTKOCTPOKOBIH MEPCIEKTHUBI METOIO JIOKAIbHOTO €KOHOMIYHOTO BiJIHOBJICHHS MA€ CTaTH
BiJTHOBJICHHS JKUTTE€BO HEOOXi1THOTOMiIHIMyMY BUPOOHHMYHMX 1 KOMEPUIHHUX (DYHKIIIH HAa MiCHEBUX
pUHKaX. Y JOBrOCTPOKOBIM IEPCIEKTUBI BOHO MAa€ IIEPETBOPUTUCSA Ha CTpaTerii MiICLEBOIO
€KOHOMIYHOTO PO3BHTKY.

VY 2012 pomui B €Bponeiickkomy Coro3si (€C) posnoyanacs iHiliaTHBA, 10 AaJli TOIIUPHUIACS Ha
IHII KpaiHW Ta perioHu, NoB’s3aHa 3 (OpMyBaHHSM HalLllOHAJIBHUX Ta PEriOHaJIbHUX CTpaTerii
JOCHIJUKeHb Ta IHHOBALiN s po3yMHOI creuniami3zamii. Taki crparerii 6a3yroTbCs Ha TPHOX
MPIOPUTETAX: PO3YMHHI PO3BUTOK Ha OCHOBI 3HaHb Ta IHHOBAI[I; CTaIuil pO3BUTOK, 1110 3a0e31euye
OUTbIl e(QEeKTUBHE BUKOPUCTAaHHA pECYpPCiB Ta KOHKYPEHTOCIPOMOXHICTh; BCEOXOILUTIOIOUUIN
PO3BHUTOK, IO 3a0e3neuye 3pOCTaHHS pPIBHSA 3alHATOCTI, COINAJIBHOI Ta TEPUTOPIATBHOT
3rypTOBAHOCTI.

VY 2016 poui cinyx0amu €sponeiicbkoi Komicii ctBopeno Temarnuny miaT¢hopMy po3yMHOI
crieniaiizaiii moao cuibebkorocnogapebkoi mponykuii (S3P Agri-food) 3 meToro mpuckopeHHs
pPO3pOOKM CHUIBHMX 1HBECTULINHUX TPOEKTIB, IOB'SI3aHUX 13 CLIBCHBKUM TOCIOJAPCTBOM Ta
npoaoBoiabCTBOM. Hapa3i wieHamu wi€i TematnyHoi muatpopmMu € 59 HalioOHaNBHUX Ta
cyOHalioHanpHUX opranizaiii 3 23 kpai (19 kpain €C Ta 4 xpainu, mo He Hasnexats 10 €C). Ha
CHOTOJIHI CTBOPEHO 6 TeMaTHMYHUX MapTHEPCTB: 1) 3alyuyeHHs CHOXHBa4yiB (MeTa — 3aJy4UTH
CIOKMBaYIB /10 IHHOBAII! Y CUTLCBKOMY TOCIo1apcTBi); 2) BucokoTexHonoriune ¢pepmepcTBo (MeTa
— BIPOBADKEHHS CTAJIOr0 TOYHOTO 3eMJIEPOOCTBA B €BPOINEHCHKUX CUIBCHKOTOCIONAPCHKUX
cuctemax); 3) IarpemieHTH s HUPKYISIPHOI E€KOHOMIKM (Me€Ta — pO3poOKa I1HHOBAIIWHUX
IHTpeNiEHTIB JJIS MDKraly3eBUX JI0/1aTKIB Ha OCHOBI LIUPKYJspHOCTI); 4) Po3ymHi gatunku 4 Agri-
food (Mera — 3HMKEHHS Oap’€epiB AJs arporpoI0BOJIBYMX KOMIAHIM y TOCTYIl Ta BIPOBAIKEHHI
HOBITHIX PO3YMHHUX EJEKTPOHHUX CHUCTeM); 5) BimcrexeHHs Ta BenwKi JaHi (MeTa —CHpPUSHHS
BIIPOBA/DKEHHIO HEOOX1THUX LU(POBUX TEXHOJIOTIH 1 3aCTOCYBaHHS JaHUX Y JIAHIIOTaxX JOJaHOL
BapTOCTI B arponpoI0BOJIbUYOMY CEKTOPi); 6) YIakoBKa XapyOBUX MPOAYKTIB K BAXKJIHUBHUHA €JI€MEHT
JUTSI BUPIIICHHS TIPOOJIEM CTAJIOTO CIIOKUBAHHS XapuOBUX MPOIYKTIB.

JloenHaHHs TepUTOpid YKpaiHW A0 JAHOTO 1HCTPYMEHTY JI03BOJUTH OTPUMATH JIOCTYI IO
pecypciB, HABUYOK, 3HaHb, MOKIUBOCTEN €C, 30kpeMa JOCTYIT 10 €KCIIEPTHUX 3HaHb, METOI0JIOT 1,
obmagHaHHs. Taka MDKperioHaJlbHa TeMaTH4YHa CHIiBOpals Moke OyTH KOpPHCHOIO SIK 3aci0
CKOpPOUYEHHS BUTpaT B pe3yJbTaTi €eKOHOMIi MacmTaly, 0 B MiJICYMKY CHPUITHME MOKPAIICHHIO
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KOHKYPEHTOCTIPOMOXKHOCTi, €KOHOMIYHOI CTIMKOCTI Ta CTIMKOCTI perioHaTbHHX 1HHOBAIIHHUX
EKOCHCTEM.
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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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3MIHHU BIOJIOTTYHOI AKTUBHOCTI YOPHO3EMIB TUITIOBUX
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Xapkis, Ykpaina (serhey021@gmail.com)

Kui04oBi cjioBa: 4opHO3E€M TUIIOBHIA, 010JI0T1YHA aKTUBHICTD, (DAKTOPHMIA aHAIi3,
OpraHigHe 3eMiIepoOCTBO

DakTOpHUI aHATI3 T03BOJISE 3BECTH BEIUKY KUIBKICTh OKPEMHUX MAapaMeTpiB IPYHTY B KiJIbKa
OUTBIIIMX TPYIT O3HAK (Tak 3BaHi «pakTopu»). Lle 1a€ MOKIMBICTh 3HAYHO 3HU3UTH BUTPATH HA BIJIOIp
1 a"ayi3 mpoO IPYHTOBHX 3pa3KiB Ta HAJAATH OUIBIN SKiCHI MTOSICHCHHS SIBUILL.

@DakTOpHUH aHANI3 € CTATUCTUYHUM METOJIOM, IO JO3BOJISIE€ BUSIBUTH JIATEHTHI (PaKTOPH, 110
BIUIMBAIOTh HAa KEpOBaHi mapaMeTpu. Tomy SKICTh NPOBEACHOrO aHaji3y, aJCeKBAaTHICTh Ta
3pO3yMUIICTh OTPUMAHMX PE3YJIbTATIB CHIIBHO 3AJICKUTH Bl MPAaBUIBHOI iX iHTepnperTalii. Llei eran
aHaJIi3y BEJIbMU BIJIOBIAAJIbHUIN, BUMAra€e 4iTKOrO YsBJIEHHS IIPO CEHC MOKA3HUKIB, 3AJIy4E€HUX IS
aHaII3y 1 Ha OCHOBI AKUX BUAUICHO (DaKTOpH.

O0’extn Ta MeronM. JlocmijKyBanucs YOpPHO3EMH THIIOBI TIHOOKI CepeIHBOTYMYCHI
CepeHbOCYTTIMHKOBI muiyBaTo-mimiani Ha Jjeci JliBoOepexoxs Jlicocrermy VYkpaiHu y Mexax
3iHBKIBCBKOTO P-HY. IlonTaBchkoi o0, J[s mociimkeHs 00paHo Taki 00’ €KTH: OpraHidHa CUCTeMa
3emsiepoOCcTBa (CHaepar); OpraHiyHa cucTemMa 3emiiepoOcTBa (KOMIIOCT), 1HTEHCHBHA CHCTEMa
3emiiepoOcTBa (MiH. JOOpHBa), TIepeIoroBa IUISHKA, MO0 He 00pobisacs moHaa 30 pokis. Bindip
3paskiB (0-10, 10-20, 20-30, 30—40 cm) npoBoAMBCS B MEpIIIiil [eKai TpaBHs, CEPITHS Ta JTUCTOMAAA
npotsroM 2018-2020 pokiB. 3pa3ku I'PyHTY JOCIIKEHO Ha uyncenbHICTh Me3odaynu (Collembola,
Oribatida), 4YMCeNbHICTH €KOJIOTOTPO(IUYHMX TPyl MIKPOOpPraHi3MiB 1 aKTHBHICTb KaTalasu,
1HBEpTa3H, ypeasu, JACeTiIporeHas3u, MpoTeasu 1 etoa3u. AHaII31 MPOBEACHO CTaHIapTU30BAHUMHU
METOAAMHU y TPhOX KpaTHil moBTOpHOCTI. O0’€KTaMu CTaTUCTUYHOrO aHamidzy € 540 mepBHHHUX
3MIHHHX, 110 XapakTepu3ytoTh 180 1HIUBITyalbHUX 3Pa3KIB IPYHTY.

Mertoro 1ociiKeHHs € BU3HAUYEHHS PI3HUII MK YOPHO3EMaMU THUIIOBUMH 3a PI3HUX CHCTEM
3emIepoOCTBa HA OCHOBI JJAHUX O10JI0T1YHOT aKTUBHOCTI 32 JIOTTIOMOTOI0 (DAKTOPHOTO aHai3Yy.

PesyabTaTn pocaigkennsi. Ha oOcHOBI MeTOAy TOJIOBHMX KOMIIOHEHT, MLUIIXOM
OPTOTOHAILHOTO 00epTaHHs Marpuili Equimax, otpumano Tpu (akTopw, 10 MOSCHIOITE 66,44 %
aucnepcii qocmipKyBanux 3MiHauX (Tabu. 1). AnexkBarHicts BubOipku (Tests Kaiser-Meyer-Olkin)
ctaHoBuTh 0,85, 110 CBITYUTH PO JOCTATHIO a/ICKBATHICTh MOKA3HUKIB, 10 aHATI3YIOTHCS.

Crnig po3yMiTd, MO MPOLEAYypH OOEepTaHHS HE 3MIHIOIOTH YaCTKU TMOSICHEHOI AUCIepCii,
B1JI0YBA€THCS JIMILE TIEPEPO3NOILT TUCTIEPCii, IKY MOSICHIOE KOKEH 3 OTPUMaHUX (PaKTOpiB, a TAKOK
(akTOpHE HaBaHTAXEHHs KOXKHOI 3MIHHOi. TakuM YMHOM, METOIO JOCIHIJHHKA, IO 3aCTOCOBYE
MpoLeaypy 00epTaHHs, € OTPUMAaHHS OUTBII 3pO3yMUIOT AJIsl 1IHTEpIIpeTalii CTPYKTYpH JaHUX, IO
aHAI3yI0ThCs. Y HAIIOMYy BUIMAJKy, oOepTaHHS MaTpuli 3a MerogoM Equimax mano HalOimbn
KOHTpaCTHI 3Ha4eHHs ()aKTOPHUX HABaHTAXKEHb. Hampukia, moka3HUK YHCETbHOCTI aKTHHOMIIIETIB
3a Pi3HOrO OO0EepTaHHS MOKE HaJeXKaTH 0 Pi3HUX (PAKTOPIB 1 JIMIIE y TPETHOMY Ma€ HaWOUIbIIMHA
koe(irieHT GakKTOPHOTO HAaBAHTAKEHHSI.

PesynbraToM (akTopHOro aHamizy CTajJo BUAUIEHHS TPhOX TIPYyIN IOKA3HUKIB, IO
XapaKTepu3yloTh: 1) YHCENbHICTh OakTepiil 1 MIKPOCKOMIYHUX TpuOiB; 2) YHUCENIbHICTh
MIKpOapTpoOIoJl Ta AaKTUBHICTh 1HBEPTa3H, IMpOTeasH, LEeJIoNIa3y, JAETiAPOreHa3H, ypeasu;
3) uMcenbHICTh AKTUHOMILIETIB 1 aKTUBHICTh KaTajas3u.

OTtpumani (pakTopu yMOBHO MOKHA Ha3BaTH:

Factor 1 mMikpoOG10IOTiYHII PO3KIal POCIUHHUX PEIITOK

Factor 2 pepmeHTaTUBHUI PO3KIaa OPTaHIYHUX PEUOBHUH
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Factor 3 okucHO-BiTHOBHI peakilii

Tabnuus 1. Marpuns pakTOpHUX HABAaHTAKEHB MicIs 00epTaHHS

Hazea Factor 1 Factor 2 Factor 3
AKTHUBHICTB Karana3u -0,0495319 (0,232032 0,779786
AKTHBHICTh IHBEpPTa3H 0,197606 0,829073 0,308418
AKTHUBHICTh ypea3u -0,123982 0,713833 0,122013
AKTHBHICTb JIET1IpOTeHa3N 0,457178 0,625961 0,236435
AKTHUBHICTb IIPOTEA3U 0,0887796 0,711949 0,32102
AXKTHUBHICTD I[EITFOJIA3H 0,346157 0,630957 0,275041
UrcenbHICTh MIKPOCKOTIIYHHIX TPUOIB 0,744176 0,272379 0,252882
YucenpHICTh aKTHHOMILIETIB 0,344876 0,234571 0,789935
UrcenpHICTh aMUIOIITUYHUX MIKPOOPTaHi3MiB 0,600907 0,262003 0,568257
YucenbHICTh aMOHI(IKYBaTIbHUX MIKPOOPTaHi3MiB 0,832065 0,154342 0,22231
UrcenbHICTh OMTOHITPOMITFHUX MIKPOOPTraHi3MiB 0,694672 -0,0447918 |0,500284
YucenbHicTh 0irokap6o¢inpaux Mikpoopranizmis  |0,864686 0,0376275 |-0,106616
UuncenpHICTh TyMaT-po3KiIaagbHuX MikpoopranizmiB |0,707975 -0,0320164 {0,529001
YucenpHICTh HOTOXBICTOK -0,0115971 |0,706543 -0,0492296
UrcenpbHICTh MAHIUPHUX KITIIIIB 0,243242 0,429458 0,202458
Bincorok nosichennst BUOipku gaHux 66,44% 43,34 15,93 7,16

[IpoBeneHunii anamiz MO3BOJIMB BHSIBUTH BKJIMBI 3aKOHOMIPHOCTI MPOSIBY BHIIJICHHX
(dakTopiB 3a OKpeMUMH 3pa3kamu i ce3oHamu. Tak, y 2018 p. HaiiBaromimum ¢axtopom y 0-20-
CaHTHMETpPOBiii ToBILi OyB (hakTop 1, TOOTO MiKPOOIOIOTIUHMIA PO3KIIAZ POCIMHHUX PELITOK. 3pa3KH,
BiiOpaHi 3 1HIMX TIMOWH, 3aCBIMYIIN PO OUIBII BAarOMHU BIUTUB I'PYHTOBUX (epMeHTIB ((pakTop
2). IcToTHOMO PI3HUIICIO MK BapiaHTaMu OyB MPOSIB TPETHOTO (PaKTOPy, TOOTO OKHCHO-BITHOBHUX
peakiliil y OCIHHIX 3pa3Kax BapiaHTa IHTEHCHUBHOI cuctemu 3emiiepooctBa. Illo crocyernes 3pas3kiB
IpyHTY Bigiopanux y 2019 i 2020 pp., BiiMi4aeMO MOCHJIEHHS MPOSBY OKMCHO-BIIHOBHUX PEaKIii
(dakTop 3) B ycixX rpyHTax, 10 MiAI0THCS 0OPOOITKY.

BucHoBkn. YopHo3eMH 3a OpraHiuHOro 3eMJepoOCTBa XapaKTEpPHU3YIOThCS BUILIUMHU
MOKa3HUKaMH 010JI0TTYHOI aKTUBHOCTI MOPIBHSAHO 3 TPAJULINHOIO IHTEHCUBHOIO TEXHOJIOTIEI0, alle
HIDKYMMM, HIXK Ha NEepenoroBiil aAinsgHIi. B pe3ynprari npoBefieHHs (pakTOpHOro aHali3y BAAIocs
o0’enHatu 15 mMoOka3HUKIB O10JIOTIYHOI AKTUBHOCTI, OOpPaHMX Ul JOCHIKEHHS O10XIMIYHHUX
MIPOIIECIB, 1110 MPOTIKAIOTh Y IPYHTAX, Y 3 GakTopu. AHami3 3B A3KIB Ta IHTEpIIpeTaLis uux (Gakropis
JI03BOJIMJIA BCTAHOBUTH HASBHICTh ICTOTHOI PI3HUII MIDK YOPHO3EMaMH, IO OOpOOIsIOTHCS 1
JUISHKOIO TIE€pesiory 3a 301UIbIIEHHSIM MpPOsBY TPEThOro (akTopy (OKHMCHO-BIAHOBHHUX peakiiil) y
IPYHTax, M0 MIIAAIOThCA OOpoOITKy. BusiBIeHO OLIbII ICTOTHHUN BIUIUB 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 a result 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 increa