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ADAPTIVE LAND MANAGEMENT IN CONDITIONS OF SECURITY RISKS

Theoretical approaches to the development and economic substantiation of the effectiveness of the use of
biological methods of rational agriculture have been improved. One of the ways to increase the effectiveness of
protection of agricultural crops from harmful organisms and reduce environmental pollution by pesticides is the
use of means created on the basis of biologically active substances. These substances are regulators of the growth,
development, reproduction and behavior of living organisms. Organic and biological farming significantly
reduces the use of extraneous chemical factors involved in agricultural production, based on limiting the use of
chemically synthesized fertilizers, pesticides and pharmaceuticals.

Key words: adaptive land management, security risks, rational land use, plowing of agricultural land,
chemicalization of agricultural production, biological methods of rational agriculture, biologically active
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Introduction. Rational land use means the maximum involvement in the economic circulation of
all lands and their effective use for the main purpose, creating the most favorable conditions for high
productivity of agricultural land and obtaining the maximum amount of products per unit area with the
least labor and money costs. Land protection is a set of scientifically based measures aimed at
eliminating excessive withdrawal of land funds from agricultural circulation as a result of industrial,
transport, urban and rural construction and mineral extraction, prevention of flooding, waterlogging by
means of hydrotechnical and reclamation construction, improvement of physical and chemical
properties, destruction of poisonous chemical substances in them when using mineral fertilizers and
means of plant protection against pests and diseases, prevention of soil pollution with industrial
production waste, fuel and lubricants during agricultural work, protection against water and wind
erosion, rational regulation of the soil-forming process in conditions of intensification of agricultural
production and its industrialization.

Ukraine is characterized by an extremely high level of development of the land fund and plowed
agricultural land. The structural imbalance of the land fund worsens the efficiency of land use and
protection. The agricultural development of the land exceeds the ecologically justified norms.

Literature review. The management of land resources of agricultural producers is a rather
comprehensive category and includes, in particular, the transformation of the land fund, which began
with the reform of land relations. The main goal of land reform in Ukraine is to create conditions for the
rational use and protection of land through the development of various forms of land ownership and
management, the establishment of new land relations that would meet the requirements of a market
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economy and rational nature management. Rational use and protection of land resources include two
groups of issues:

1) protection of land from depletion and increase of its fertility - economic group;

2) protection against pollution and its prevention - ecological group.

Rational use and protection of land are two interrelated processes aimed at increasing the
productive forces of the land. They provide for:

- optimization of the distribution of the land fund between branches of the national economy and
its use in each of them as efficiently as possible;

- optimization of the structure of certain types of land according to natural and economic zones
and districts;

- development and implementation of a rational system of agriculture, which includes soil
protection cultivation, fertilizers; liming of acidic and plastering of saline and saline soils, crop
cultivation technology, crop rotation system, etc.;

- drainage of swampy and waterlogged lands and irrigation and watering of arid lands; prevention
of flooding, waterlogging, waterlogging of lands, deterioration of their physical and chemical properties;

- wide use of soil microorganisms to create highly fertile and erosion-resistant soils;

- development and implementation of a scientifically based onion growing system;

- development and implementation of a rational system of resettlement, development of rural and
urban settlements, placement of channels for transferring water from high-water to low-water areas,
large reservoirs, communication routes, power lines, oil and gas pipelines;

- development and implementation of ecological and economic land assessment and its use for
planning the location and specialization of agricultural production, determining the volume of state
purchases of crop and livestock products, production costs and profitability of agricultural enterprises,
establishing correct, scientifically based prices [1-10].

Setting the purpose — to investigate the system of adaptive land management in conditions of
security risks.

Results and discussion. For agriculture, the part of the earth called soil is of the greatest
importance - a special natural formation, which is characterized by the features of living and non-living
nature, formed as a result of the long-term transformation of the surface layers of the lithosphere under
the joint and mutually determined influence of the hydrosphere, atmosphere, living and dead organisms.
The use of land is accompanied by the transformation and change of its main natural original properties,
the emergence of new ones. In agriculture, the transformation of land into arable land is effective.
Plowing of areas previously covered with grass vegetation, irrigation in arid regions and draining of
marshes in humid regions, the resulting increase in arable land contributes to the effective growth of
agricultural production and is accompanied by a deep transformation of the environment. Often these
transformations become undesirable, going beyond the initial consequences [11-19].

Therefore, the economic benetit from the use of products of the chemical industry does not exhaust
all the arguments in favor of increasing the rate of supply of modern chemical products to agriculture.
There are a number of important factors that determine the limits of distribution and use of chemicals.
The use of large doses of fertilizers can worsen the quality of products and groundwater, which leads to
the pollution of nearby rivers and reservoirs. The use of mineral fertilizers made it possible to increase
the yield of crops to a certain extent, but the further increase in their doses did not contribute to its
growth, which is associated with a decrease in humus reserves in the soil. An increase in yield is
impossible without improving the fertilizer application technology. Their uncontrolled use leads to
environmental pollution, which threatens human health. Improper or excessive use of pesticides is
especially dangerous. Moreover, some of them are transformed, that is, new toxic substances appear
(secondary poisoning). It is impossible to assess all the consequences of exposure to pesticides due to
the imperfection of research methods [3].

As conditions worsen due to air pollution and precipitation, soil erosion processes become more
active. It is well known that 90% of soil erosion is caused by a change in such parameters as
aggregateness, dispersion coefficient, volume mass, total content of dust and clay fractions, i.e. a
complex of physical and mechanical properties of soils, individual components of which undergo
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changes under the influence of man-made air pollution and sediments This affects the state of the soil
structure and the anti-erosion resistance of the soils. Enhanced erosion processes are especially
characteristic of areas where the air is smoky by industrial enterprises. In large cities, there are some
anomalies in the manifestation of local climatic factors, there are also differences in the wind regime:
the average annual wind speed in large cities is 0.2-0.9 m/s lower than the norm.

Urbanized areas have their own microclimate, the formation of which is greatly influenced by
large cities. This effect is manifested in an increase in the frequency and duration of heavy rains and
heavy downpours. In pollution zones, due to a decrease in solar radiation, the soil receives 13-23% less
heat, depending on the vegetation cover. Soil pollution by vehicle emissions, which contain a large
amount of heavy metals, is significant. It was established that the average concentrations of all metals
increase with the increase in the intensity of traffic and are ten times higher than the background level.

A decrease in the content of metals in the deeper layers of the soil indicates their arrival from the
air with automobile exhaust. Near freeways, 5-20, 50-100, and 100-200 times more lead accumulates on
the leaves of crops, grasses, and trees, respectively, than in enterprises located far from freeways.
Deposition of solid particles occurs as a result of atmospheric precipitation, the action of gravity. The
content of chemical elements in the soil affects their concentration in plants. It was established, in
particular, that the concentration of lead in 1 kg of soil along a highway with a throughput of 1,650 cars
per hour per lane is up to 50 mg with a norm of 12-14 mg [6].

Transport pollution of the soil leads to a decrease in its fertility. In the conditions of a moderate
climate near the sources of pollution, the grain yield decreases by 20-30%, beets - by 35%, beans - by
40%, 63 potatoes - by 47%. The issue of disposal of sewage sludge is very important, the total amount
of which in Ukraine is 25 million m3 per hour, and in agriculture, about 150 thousand tons are used per
year. More than 1,200 hectares of fertile land are occupied for the storage of sewage sludge, and this
area is increasing every year. In Kyiv alone, the area covered by sewage sludge has almost doubled over
the past 5 years and amounts to 196 hectares [3]. When using wastewater to irrigate fields, it is necessary
to constantly monitor the content, the dynamics of the accumulation of salts in the soil, in order to take
timely measures for land reclamation. According to the salt content, soils are divided into: non-saline
(salt content 0.3%); slightly saline (0.3-1%); highly saline (2-3%); salt marshes (more than 3%). Saline
soils include soils containing at least 20% of absorbed sodium from the absorption capacity, saline soils
- 15-20%), moderately saline soils - 10-135, slightly saline soils - 5-10, non-saline soils - less than 5%.
Significant differences in salt resistance indicators according to various authors are explained by
different soil and climatic conditions in which plants grow, as well as by the fact that different varieties,
zoned in certain areas, were studied. Yes, light sandy soils are more resistant to the negative impact of
sewage on them. Long-term irrigation of sod-podzolic soils with industrial and domestic wastewater
does not impair such properties as volume, transparency, water permeability, strength of the plow layer,
acidity, and improves the biological activity of soil microflora. The agro-ameliorative condition of soils
does not deteriorate from the use of wastewater from sugar mills for irrigation. In Ukraine, about 200
million m3 of such effluents can be used in agricultural production, which can be used to irrigate an area
of about 70,000 hectares [6]. The creation of large reservoirs in the conditions of a plain river causes a
sharp change in the hydrological conditions in the adjacent territories.

The organic and biological system of agricultural production, which has gained active
development in the world since the 70s of the XX century, is based on the maximum use of crop rotations,
manure, composts, plant residues, leguminous and leguminous crops, siderates, organic waste from agro-
industrial production, mineral raw materials. Biological methods of weed and pest control and aimed at
increasing the fertility of soils, improving their structure while simultaneously ensuring full nutrition of
agricultural crops.

Fertility can be regulated with the help of more advanced soil treatment, which helps to reduce the
rate of mineralization of humus. For example, reducing the depth of loosening and the frequency of soil
treatment slows down the humus mineralization rate, so the need for organic fertilizers is reduced by
25% [3]. Chemization is not the only means of agricultural intensification. Our country seriously lags
behind world science in the development of biological methods. One of the main means of bioprotection
is trichogram - a genus of parasitic insects of the Chalcid family, which are successfully used in the fight
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against scoops, butterflies, fruit eaters, and leathoppers. At the same time, the complete set of species of
this genus is still unknown in our country. In the fight against weeds, herbivorous insects are used, the
perspective of which is high specificity in relation to host plants, which practically guarantees the
impossibility of their transition to other species. Already such insects (herbiphages) are used against
field thistles, many species of thistles, cornflowers, milk thistles, cruciferous flowers, sedges, birch,
buckwheat, horsetail, creeping wheatgrass, gorse, even ragweed [7].

An important element of integrated plant protection is the biological method, which includes the
use of insects and entomophages, which are artificially propagated in laboratory conditions and in
biofactories, as well as microbiological preparations of industrial and economic production. In the world,
14% of open ground agricultural crops, which were subject to chemical treatment against pests, were
protected with the help of a biological method. The use of chemical plant protection agents against
leguminous crop pests has significantly decreased. Thanks to the use of a bacteriocide against mouse-
like rodents, the use of chemical zoocides was reduced by 15-18%. Accounting for microsporiosis,
entomofluores, and entomophages on cabbage moths helps to reasonably cancel chemical treatments on
cruciferous crops. Such regulation of the chemical method is carried out on pea and wheat crops, when
predicting entomofluorite of pea grain and granulosis of gray grain scoop [5].

Agro-technological measures and various natural factors are used in order to increase productivity
and protect agricultural crops in the conditions of application of the organic-biological farming system.
The main principle in this case is the use of materials and technologies that improve the ecological
balance in natural systems and contribute to the creation of sustainable and balanced agroecosystems.
The main goal in this case is to maintain the proper level of human health, to optimize the productivity
of soil fauna. Organic and biological farming significantly reduces the use of extraneous factors involved
in agricultural production by limiting the use of chemically synthesized fertilizers, pesticides and
pharmaceuticals. One of the ways to increase the effectiveness of protection of agricultural crops from
harmful organisms and reduce environmental pollution with pesticides is the use of means created on
the basis of biologically active substances, which are regulators of the growth, development,
reproduction and behavior of living organisms.

Conclusions. The most important point in the introduction of organic farming technologies is the
preservation and improvement of soil fertility. The measures that ensure the achievement of this goal
include: mandatory regulatory use of black and occupied pairs in crop rotation fields; optimization of
placement of agricultural crops within each enterprise; comprehensive reproduction and support of a
single system of field protection forest strips as the most important means of stabilizing agricultural
landscapes and fixing the boundaries of crop rotation fields; bringing water protection and field
protection forests to optimal standards; application of the contour-ameliorative system of land use, which
involves the optimization of natural agro-landscapes; comprehensive implementation of methods of
minimizing tillage, introduction of wide-grip tillage tools, use of direct seeding technology; stopping the
unjustified expansion of areas under sunflower in order to improve the phytosanitary condition of the
fields by introducing alternative oil crops, i.e. rapeseed, soybean, mustard, linseed, sorghum, etc.; the
use of local raw materials that contribute to increasing soil fertility, in particular, phosphorites, sapropels,
zeolites, feces, phosphate slags, glauconites, etc.; restoration of chemical land reclamation using local
deposits of limestone, chalk, marl, gypsum, etc.; using the advantages of biologicalization of agriculture
thanks to the expansion of crops of perennial grasses, agricultural crops for green manure and the
introduction of bacterial preparations; highly efficient use of available resources of organic fertilizers,
for example, manure, peat, peat-manure composts, bird droppings, sapropel, organic waste from the
processing of agricultural products.
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XOJAKIBCBKA Ougbra BacuiiBaa KHUPUJIIOK €Breniii Muko/aiiopua
JIOKTOP €KOHOMIYHUX HayK, Ipodecop, JIOKTOP €EKOHOMIYHHUX HayK, podecop,
HarionanesHui HAyKOBUI TIEHTP Uepkachkuii HAIlIOHAIBHANA YHIBEPCUTET
«lHCTUTYT arpapHOi eKOHOMIKHY, imeHi bormana XMenbpHUIIBKOTO,

M. KuiB, Ykpaina M. Yepkacu, Ykpaina

30Cb-KIOP Muxko.sa BaaepiiioBua KUPWIIOK Ipuna MuxkosaiBaa
JIOKTOP €KOHOMIYHUX HayK, Ipodecop, KaHJIUJaT €KOHOMIYHUX HAYK, JOIEHT
[TonTaBchkmit nepKaBHUN arpapHUid YHIBEpCUTET, YepKachbKuil HaIllOHATBHUN YHIBEPCUTET
M. [TonraBa, Ykpaina imeni borynana XMenbHUIIBKOTO,

M. Uepkacu, Ykpaina
AJTAIITUBHUM 3EMJIEYCTPIN B YMOBAX BE3IIEKOBUX PU3UKIB

Ilpoébaema. Payionanvie 3emiekopucmy8anHs 03HAYAE MAKCUMQIbHE 3ATYYeHHS 00 20CNO0APCHLKO20 00icy
6CIX 3eMellb Ma eqhekmueHe GUKOPUCIAHHSL IX 3a OCHOGHUM NPUSHAYEHHAM, CIEOPeHHsl HAUOLbUL CRNPUSIIAUGUX
YMO8 OJisl UCOKOI NPOOYKMUBHOCHIT CiTbCbKO2OCHOOAPCHKUX Y2i0b MA 00ePIAHCAHHS MAKCUMANBHOI KITbKOCMi
npoOYKYii 3 OOUHUYI NIAOWI 3 HAUMEeHWUMU 3ampamamu npayi ma kowimie. [[nsa Yxpainu xapaxmeprnuil
HAO36UYALIHO GUCOKUL PiBelb OCBOCHHS 3eMeNbHO20 (POHOY ma PO30PAHOCHI CilbCbKO2OCNOOAPCHKUX VeiOb.
Cmpykmypna He30ananco8aHicms 3eMeabH020 (HOHOY NOSIPULYE eheKmUBHICINb BUKOPUCTIAHHSL A OXOPOHU
semenv. CitbCbk020Cno0apchka 0C8OEHICHL 3eMill NEPeBUULYE eKONIOCTUHO 0OIPYHMOBAH] HOPMU.

Memoto cmammi € po3kpummsi cneyuixu cucmemu aoanmueHO20 3eMIAeYCImpor0 8 YMOBAX DPUSUKIE
besnexu.

Pezynvmamu. Exonomiuna 6u2o0a 6i0 8UKOPUCANHSL 8 CIIbCbKO2OCROOAPCLKOMY 8UPOOHUYMET NPOOYKYil
XIMIYHOT NPOMUCTOBOCI He GUUEPNYE GCIX AP2YMEHMIB8 HA KOPUCTb 3MEeHULeHHs. memnie ximizayii. Icuye nuska
BAICTUBUX  (pakmopie, 5K GUBHAUAIOMb MedNCT PO3NOGCIVOINCEHHS. MA GUKOPUCINAHHS XIMIYHUX DeyosUH.
3acmocysanns geauxux 003 000PUG NOZIPULYE AKICMb CilbCbKO2OCHOOAPCLKOI NPOOYKYIL ma nio3eMHUX 800,
npu3e00UMs 00 3A0PYOHeHHs Npuieciux pivox ma 6000UM. 3acmocy8aHHs MiHepalbHUX 000pUs 003601UN0
NeHOI0 MIPOIO RIOBUUMU 8PONCATIHICHIb CLIbCOKO2OCNOOAPCLKUX KYNIbMYP, ajle nooaivue 30ibuleHHs Ix 003 He
CHpUANO [T 3DOCMAHHIO, WO NO8 SA3AHO 3 3MEHUIEeHHAM 3andacie 2ymycy 8 IpyHmi. 30inbuleHHs 8podcaiiHocmi
HEMOJMCIUBO OOCACHYMU 0e3 YOOCKOHAIeHHS MeXHONoeii eHeceHHs 000pus. Ocobnugo nebe3neyHum €
Henpasuivie a60 HAOMIpHe Gukopucmanus necmuyuoie. Ipuuomy Odesxi 3 Hux mpancgopmylomscs, moomo
BUHUKAIOMb HOBI MOKCUYHI PeUOBUHU (8MOPUHHE OMPYEHHS).

Y mipy nocipwenua ymoe uepes 3abpyonenns nogimps ma 6UNAOaHHA ONAOi6 AKMUGI3yIOmMvbCs Npoyecu
epo3ii ipynmy. 3naunum € 3a0pYOHeHHSA IPYHMIE UKUOAMU AGMOMPAHCNOPTY, SKI MICMAMb GeNUKY KiNbKICHb
saoickux memanie. Bcmarnoeneno, wo xoHyenmpayia céunyio 6 1 xe IpyHmy 630082 mpacu 3 NpOnYCKHOIO
30amuicmio 1650 asmomoobinie na 200uny Ha oOHy cmyey cmanosums 00 50 me npu nopmi 12-14 me. B ymosax
HOMIPHO20 Kimaniy nooausy odicepei 3a0pyOHeHHs 8podicalinicme 3epHa sHuxcyemvcs Ha 20-30%, Oypaxie - na
35%, xeaconi - na 40%, 63 xapmonii - na 47%.

Jlogedeno, wo ximizayis — He e€Ounuil 3aci6 inmencugixayii cinbcbkoco 2ocnodapcmea. Baogcciusum
eleMeHmoOM  IHMe2poBano20 3axucmy POCiuH € OION02IUHUN Memoo, WO BKIOUAE GUKOPUCHAHHA KOMAX I
enmomoazcie, AKI WMYUHO POIMHOJICYIOMbCA 8 JabopamopHux ymoseax i Ha Oiogabpuxax, a maxooic
MIKPOOIONOZIUHUX Npenapamie nPOMUCIO8020 i 20CNO0APCHLKO20 GUPOOHUYMEA. YKpaina cepiiosno giocmac gio
CBIMOBOI HAYKU 6 PO3GUMKY OIONI02IUHUX MeMOOIE.

Haykoea noeusna. Yoocxouaneno meopemuuni nioxoou 00 po3pooKu ii eKOHOMIYHO20 OOTPYHITYGAHHS
ehexmugHOCmi  GUKOPUCMAHHSL  OIONO2IYHUX MemOoOdi8 payioHanbHo2o 3emiaepodbcmed. OOnum 31 wisaxie
RIOBUUEHHS eheKMUBHOCII 3aXUCHTY CLTbCHKO2OCHOOAPCLKUX KYIbHIYD 810 WKIONUBUX OP2AHIZMIE MA 3MEHULeHHSL
3a0pYOHeH s HABKOIUUWHBO20 Cepedosua NeCMUYuOamMy € GUKOPUCMAHHS 3AcoDi6, CMBOPEeHUX HA OCHOGI
bionociuno akmugHux peuogun. Lli pevosunu € pecyramopamu pocny, po3eUMKY, POSMHONCEHHS MA NO8EOiHKU
orcusux opearismie. Opeaniune ma Oionociune 3eMi1epoOCMBO 3HAYHO CKOPOUVE GUKOPUCHIAHHA CHIOPOHHIX
XiMiyHux paxmopis, 3anyyeHux 00 CIIbCLKO2OCNOOAPCHKO20 BUPOOHUYMBA, HA OCHOBI 0OMediCenHs
BUKOPUCIAHHS XIMIYHO CUHME308AHUX 000pUS, Necmuyudis i hapmayeemuuHux npenapamie.

Bucnoeku. Haiigadxciugiuium acnekmom y 6NMpOBAONCEHHI MeXHOJIO02Il opeaHiuHo20 3emiiepobcmea €
30epesicennsi ma niosuwenHs poorwyocmi tpyumy. o 3axodie, saki 3abe3neuyiomv O00CACHEHHS NOCMAGIEeHOT
Memu, HaneiCcams maki. 0008'13K08e HOPMAMUGHe BUKOPUCIIAHHS NAPY 8 CIBO3ZMIHAX, ONMUMI3AYis PO3MIUeHHS.
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CIIbCLKO20CNOOAPCHKUX KYILIIYD Y MEHCAX KOJICHO20 NIONPUEMCMEA; KOMNIIEKCHE 8i0MEOPEHHA Mda NIOMPUMKA
E€OUHOT cUCmeMU NOAC3AXUCHUX JIICOBUX CMY2 K HAUBANCIUGIULO20 3acoby cmabinizayii azponanowagdmise ma
3aKpINAeHHs. MedC NOi8 CIBO3MIH, NPUBEOeHHsI 80000XOPOHHUX [ NONE3AXUCHUX JICI@ 00 OnmMuMAanbHux
HOPpMAMuGie, 3aCMOCY8aHHs KOHMYPHO-MENIOPAMUSHOl cucmemu 3eMIeKOpUCy8anis, sAxka nepeobauae
onmuMizayilo NPUPOOHUX AZPOIAHOWLAPMIE, KOMNIEKCHe BNPOBAONCEHH NPUHOMIe MIHIMIzayii 0OpobimKy
IPDYHMY, GRPOBAONCEHHS WUPOKO3IAXGAMHUX TPYHMOOOPOOHUX 3HAPAOL, 3ACMOCYGAHHA MEXHONI02I NPAMO20
nociey, npunuHenHs HeOOIPYHMOBAHO20 POUWUPEHHS NAO0W NOCIGI8 COHAWMNUKY 3 Memol NOKpAujeHHs
@imocanimapno2o cmany noiié WIIAXOM 6NPOBAOINCEHHS QILINEPHAMUBHUX ONIUHUX KYIbMYp — pinaxy, coi,
2ipyuyi, 1bOHY, COP20 MOUWO, BUKOPUCHIAHHS MICYEBOT CUPOBUHU, U0 CRPUSE NIOBULEHHIO POOIOYOCTNI TPYHMIG,
30Kkpema ocopumis, canponenie, yeonimis, Qexaniti, ochamunaxie, 2nayKonimie mowjo;, GIOHOGNeHHS
Ximiynoi meniopayii 3 GUKOPUCMAHHAM MiCYegux pooosuly GANHAKY, Kpelou, mepeenio, 2incy mouo;
BUKOpUCIIAHHS nepesae Oionoeizayil 3emnepoOCmea 3a PAaxyHoK po3uiupenHs nocigi¢ bazamopiunux mpas,
CIIbCLKO2OCNOOAPCHKUX  KVIbMYP HA 3elieHe 000puso ma 6npoGaodICeHHs OaKmepiaibHux npenapamis;
sUCOKOeeKmusHe GUKOPUCINAHHA HASAGHUX PecypCié  OpeamiyHux 000pus, HAnpukiad, eHow, mopgy,
mopghoeHolosUx ~ KOMHOCMI6, NMAWUHO2O — NOCNIOY,  canponenlo, OpP2aHIYHUX — 8i0X00i6  nepepoOKU
CINbCLKO2OCNOOAPCHLKOT NPOOYKYil.

Knarwuoei cnosa: aoanmugnuii 3emieycmpiil, 0e3neK08i PU3UKU, PAYIOHWIbHE 3eMIeKOPUCHTYEAHHS,
PO30PAHICMb  CLILCHKOZOCROOAPCOKUX  Yeiob, XiMizayis CilbCbKO20CNOOAPCbKO20 GUPOOHUYMEA, 0ion02iuni
Memoou payioHanvbHo20 3emMaepoocmed, OI0N02IYHO AKMUGHT PeUOGUHU.

Ooeporcano peoaxyicro.: 20.04.2023
Ipuiinamo oo nyonixkayii: 19.06.2023
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