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Abstract

The article deals with the current problem of agricultural land degradation. The main
objectives - the organization of rational use and protection of land, creation of a favorable
ecological environment and implementation of land legislation, as well as the process of negative
anthropogenic impact on soil fertility - are outlined.

The current ecological situation in agricultural land use makes the problem of rational use of
contaminated lands urgent. The leading role in its solution belongs to land management, for the
purposes of which nowadays materials of ecological assessment of the territory and analysis of
factors of technogenic impact on natural environment are widely used.

Like any existing natural resource on which society depends and with which it closely
interacts at every stage of its life, land resources are subject to structural and qualitative changes.
The direction and speed of these changes are determined by a large number of factors: the socio-
geopolitical and economic development of society, the level of human capital development,
strategic government priorities at certain stages of national development, the organization of the
land use system, and others. Based on the changes currently taking place in the structural and
qualitative state of land resources, it is necessary to state that their nature, especially in terms of
agricultural land, is clearly negative.

Key words: agriculture, agricultural land, land management, environmental pollution, man-
made pollution, land protection, heavy metals.

Introduction

Land as the main basis for all processes of society in the political, economic, social, industrial,
environmental and other spheres has a value, an objective assessment of which is one of the most
important conditions for the normal functioning and development of a multiform economy.

At present, pollution of the environment by wastes, emissions, sewage of all types of
industrial production, agriculture, urban utilities have become global [1].

Recently, a steady trend of both qualitative land degradation and quantitative reduction in the
area of agricultural land, including arable land, has been outlined and established. However,
negative phenomena concerning the state of lands not only reduce the land and resource potential of
the country and its individual regions, but also have a negative dynamic on the quality and quantity
of other natural resources: water, forests, flora and fauna, etc. All these factors create the need to
form such a system of land use, which would ensure rational, economically efficient and
environmentally safe use of land resources.

The experience of the last decades shows an increase in the number of natural and
anthropogenic disasters that have serious ecological and socio-economic consequences.
Environmental risks associated with the presence of dangerous natural and anthropogenic factors
are a prerequisite for the occurrence of disasters. Identification of the main environmental risks
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affecting the economy of Kazakhstan makes it possible to develop and implement a more effective
state policy in the field of ecologization of the economy, production, development of nature-saving
technologies, especially in the leading industries.

Environmental problems of the present time, their trends resulting from anthropogenic
overload and irrational use of natural resources directly affected the condition of the soil cover in
the territory of Kazakhstan. Disturbance of balance of ecological situation has led to degradation of
soil cover in all natural zones of the republic. Self-renewal of soils has become an impossible
phenomenon. At the moment there is an urgent need to develop a program of rational use,
protection and restoration of natural disturbed soils, measures to prevent soil degradation,
restoration of fertility of eroded and technogenically disturbed soils, as well as pastures and lands.

Under these conditions, land management is the main mechanism for organizing the rational
use of contaminated land and mitigating the negative effects of pollution.

Materials and research methods

In the modern theory of land management, the questions determining its ecological and
economic function as the effective mechanism of maintenance of ecological and economic balance
of development of land tenure in the conditions of negative anthropogenic influences caused by
pollution of environment are not sufficiently worked out.

Land management in conditions of technogenic pollution of lands should be based on a
comprehensive assessment of the pollution of the territory of the Republic of Kazakhstan, which
will contribute to the organization of its differentiated use.

In the course of the study various methods of economic research were used: economic-
statistical - in the analysis and assessment of the current state, abstract-logical, used in identifying
sectoral and regional peculiarities. In addition, the results of analyses and studies conducted by the
authors of this article were used.

Research results

The main condition of carrying out land management on contaminated lands is ensuring a
balance between economic aspirations of economic use of the territory and restoration, as well as
preservation of the existing ecological systems disturbed as a result of pollution [2].

Statistically, the most productive, intensively used and densely populated lands are always the
most exposed to pollution. In addition, these problems are exacerbated by a lack of financial
resources to prevent and remediate the effects of pollution.

Everyone knows that the irrational use of land has led to a reduction in productive land,
reducing its fertility and environmental degradation, which affect the reduction of agricultural
production. According to researches of Russian scientists: Bogolyubov S.A., Kutliyarov A.N. and
Kazakh scientists Kerimova U.K., Tireuov K.M., Pentaev T.P. [3-5], land is steadily continuing out
of the balance of economic turnover, the level of soil fertility is falling, it is no longer a deterrent to
production.

Land is steadily continuing to withdraw from the balance of economic turnover, the level of
soil fertility is falling, it is no longer a deterrent to production.

According to the data given below one can judge about the scope of anthropogenic human
activity: the contribution of technogenic lead is 94 - 97% (the rest are natural sources), cadmium -
84 - 89%, copper - 56 - 87%, nickel 66 - 75%, mercury - 58%. Transportation is one of the main
causes of air and soil pollution. Most heavy metals contained in dust and gas emissions from
industrial enterprises are generally more soluble than natural compounds.

The trend of land contamination continues to grow. A 10-20% decrease in yields and
suppression of plants is observed in the areas of most agricultural land suitable for agricultural
production according to ecological parameters.

The volume of soil contamination significantly affects agricultural production. As a result,
significant losses of crop production occur and their quality sharply deteriorates.

As a result of economic activities, the soil loses its fertility, degrades or is completely
destroyed. This happens when human activity is irrational, environmentally unreasonable. To
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prevent the negative environmental consequences of human impact on the soil, it is necessary to pay
the utmost attention to the issues of rational use and protection of soil.

The current environmental situation in agricultural land use determines the problem of
rational use of contaminated lands.

In the areas of technogenic pollution of lands, first of all, in the course of land management,
environmental problems must be solved, the implementation of which creates environmental and
economic feasibility.

In order to improve environmental and economic efficiency, all actions related to land
redistribution, organization of rational use of contaminated areas should be based only on land
management projects, which brings to the forefront the problem of improving the theory and
methods of land management design in areas of active man-made impact.

Anthropogenic pollution of lands, in the conditions of land management, should be based on a
comprehensive assessment of territory pollution, which will contribute to the organization of its
differentiated use. In this regard, based on the classification of pollutants, identification of the main
sources of pollution of the territory of agricultural enterprises, establishment of the impact of
pollution of soil, vegetation and air environment on agricultural production the system of indicators
used in assessing its territory has been substantiated.

The result of this impact in most cases is the pollution of these environmental components
and, as a consequence, deterioration of the ecological situation, reduced productivity of agricultural
land, significant costs for the preservation, maintenance and restoration of the disturbed ecological
balance of the environment.

The main condition of land management on contaminated lands is to ensure a balance
between the economic aspirations of economic use of the territory and the restoration as well as
preservation of the established ecological systems disturbed as a result of pollution.

Currently, the leading factor of development and the basis of agricultural land use are
technogenically modified agro-ecosystems.

The negative factor of technogenic impact on agroecosystems is pollution, which reduces
their productive properties and limits the processes of self-regulation and other biosphere functions
of agroecosystems, which causes significant damage to agricultural production and has a negative
impact on the development of the environment and public health.

According to the land balance as of November 1, 2018, there were 248.42 thousand hectares
of disturbed lands in the country, where overburden and rock dumps, tailings dams, ash dumps, coal
and mining pits, oil fields and barns are located. The largest number of disturbed lands is located in
Karaganda, Kostanay, Mangistau, Akmola, East Kazakhstan, Aktobe, Pavlodar regions [6].

The largest number of disturbed lands is in Mangistau (78.6 thousand hectares), Karaganda
(45.3 thousand hectares) and Kostanay (37.8 thousand hectares) regions.

Technogenicaly polluted lands of Kostanay region are widespread in industrial areas of
cities, mining and processing areas. In the region the issue of environmenta pollution by the gold
dumps of the Troitskaya GRES and the tailings of the Sokolovsko-Sarbaisky mining and
beneficiation plant is acute.

The main regiona products of industrial production of Kostanay region are iron-ore products,
bauxites, asbestos, engineering products, flour, confectionery products. In republican volume of
industrial production the region accounts for 100% of production of iron-ore pellets, bauxites,
asbestos. Enterprises of mining, processing industry, production and distribution of e ectricity, gas
and water are functioning. Modern diversified industry is represented by combines, factories,
modern small enterprises. About 700 enterprises employing more than 43 thousand people are
engaged in industrial production.

Predominant impact on the condition of land resources of Kostanay region has enterprises of
mining industry, agriculture, heat and power engineering. Technogenic disturbed and polluted lands
are widespread in industrial zones of cities, places of extraction and processing of minerals. At
open-cast mining on large territories there is alienation of lands for non-agricultural purposes: for
quarries, dumps, tailings ponds, storages of mine and household water. All mining enterprises have
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a waste management system that includes all stages of the technological cycle of waste, such as
prevention and minimization of waste generation, accounting and control, accumulation, as well as
collection, processing, recycling, transportation, storage and disposal of production waste. [7]

In Kostanay region land is polluted by compounds of copper, zinc, cadmium, lead and
chromium. Republican State Enterprise (RSE)"Kazgidromet" conducts monitoring of soil
conditions in 39 settlements in 14 regions of the republic and in the cities of Astana and Almaty.
The following data on the state of soil contamination by heavy metals for the spring period of 2021
in Kostanay region according to the report of the branch of RGP Kazgidromet (Table 1) [8].

Ash and slag wastes from coal-fired power plants, placed in ash dumps, occupy large land
areas. Ash removal and disposal is one of the main environmental problems of coal-fired power
plants. The current practice of using hydraulic ash removal with subsequent storage of ash waste
does not meet the promising requirements and does not allow the effective use of ash and slag
materials in the construction industry, leading to an increase in the accumulation of ash in the
dumps by tens of millions of tons per year.

Table 1 - Status of soil contamination by heavy metals in Kostanay region in 2021

Ne Name of the objects Heavy metal content, mg/kg
Lead Copper Chrome Zinc Cadmium
1 | Kostanay city 3,12-62,11 0,36-4,20 0,21-1,20 11,2-19,3 0,11-0,37
2 | JSC «Varvarinskaya» 0,20-20,3 0,20-20,3 0,20-20,3 0,20-20,3 0,20-20,3
3 | Zhitikara village 0,15-31,40 | 0,15-31,40 | 0,15-31,40 | 0,15-31,40 | 0,15-31,40
4 | Arkalyk city 20,0 —30,11 1,0-2,7 1,0-3,2 12,30-20,11 0,25-1,45
5 | Aluminstroy industrial normal normal normal normal 2,90
zone
6 | Lisakovsk city 0,15-27,1 0,15-27,1 0,15-27,1 0,15-27,1 0,15-27,1
7 | Rudniy city 10,0-30,0 2,0-4,0 2,0-4,0 5,0-20,0 0,30-0,50
8 | Mayakovsky, Uzinkol, 0.1-10.0 0.1-10.0 0.1-10.0 0.1-10.0 0.1-10.0
Fedorovka and
Auliekol posts

The land legislation of the Republic of Kazakhstan, regulates public relations in the field of
use and protection of lands. Under its functional influence the land legal order is formed on the
whole territory of the country. The land legal order is an important condition for economic and
other activities of the peoples living in the relevant territory [9,10].

Thus, the issue of land protection in an aggravating environmental situation should become
one of the most important areas of state policy, since improving the condition of the land opens up
significant reserves to increase agricultural production and provides a significant improvement in
the environmental conditions of human life.

In order to protect lands, regional, regional and local programs for protection of lands shall be
developed which include a list of mandatory activities for protection of lands with due consideration
of peculiarities of economic activities, natural and other conditions.

Assessment of the condition of lands and the effectiveness of land protection activities shall
be carried out with due consideration of environmental expertise, sanitary, hygienic and other
norms and requirements established by legislation [11].

The introduction of new technologies, programs of land reclamation and improvement of soil
fertility should be prohibited if they do not meet the environmental, sanitary, hygienic and other
requirements stipulated by law [12,13].

During construction and mining operations involving the disturbance of topsoil, the fertile soil
layer must be removed and used to improve low-yield lands.

To assess the condition of the soil in order to protect human health and the environment, the
Government should establish standards for maximum permissible concentrations of harmful
substances, harmful microorganisms and other soil polluting biological substances. Soil,
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geobotanical, agrochemical and other surveys should be carried out to check the compliance of soil
with environmental standards.

In order to prevent land degradation, restoration of soil fertility and contaminated areas it is
possible to allow conservation of lands with their withdrawal from circulation in an order
established by the Government.

Conclusion

Pollution of soils with heavy metals are industrial emissions, products of fuel combustion,
agricultural chemicals, sewage. Even the use of high doses of fertilizers carries the risk of soil
contamination.

The main conclusions are that the main levers of the organizational and economic mechanism
of protection of agricultural lands from degradation are: land management, economic stimulation of
rational land use and economic responsibility of owners, landowners and land users for violation of
the established regimes of land use.

For rational use of agricultural lands and termination of violations of land legislation, it is
necessary to timely complete land inventory, to implement actual digitalization of land cadastre and
satellite monitoring of land use.

In order to obtain complete and objective data on land contamination it is necessary to carry
out detailed ecological and geochemical studies throughout the republic, to develop
recommendations on a systematic basis on the elimination and stabilization of negative impacts,
using the latest technologies.
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KA3AKCTAH PECITYBJIMKACBIHIA AYDBIJI ITAPY AHIBIJIBIT bI
KEPJEPIHIH TEXHOT'EHIIK JIACTAHYbBI

Angarna

Maxkanana aybul IIapyallbUIbIFbI KEpIepiHiH JerpajalMsiChIHbIH  ©3€KTI Moceseci
KapacTblpbUIFaH. Herisri MakcarTapsl- >Kep/ii YThIMIBI Maiijjalany MEH KOpFayAbl YHBIMIIACTBIPY,
KOJIQMIIBI KOJIOTHSIIBIK OpTa KYpPy JKOHE JKE€p 3aHHAMAaChlH iCKE achIpy, COHMAAN-aK TOMBIPAK
KYHapJIBUIBIFIHA TEPIC aHTPOIIOTEHIIK 9CEP €Ty YAEpiCl KOPCETIITeH.

AypUTIapyanibUIblK MAKCaTTaFbI MAlJATaHYAaFbl Ka31pTi 3KOJOTHSUIBIK JKaFaia JlacTaHFaH
Kepaepai  YThIMIbI TNaiiamaHyJqblH ©3€KTI MoceneciH Tyabipaabl. OHBIH IenrimMi OoibIHINIA
KETEeKII pey JKepiai OackapyFa THECUI, OJapIblH MaKcaTTapbl Ka3ipri yaKbITTa ayMaKThI
SKOJIOTHSUIBIK ~ OaFajayJplH MaTepHalgapbl KOHE TaOUFM OpTara TEXHOJOTHSUIBIK — dcep
(dakTopIaphbIH TanAay MaTepruaiIapbl KCHIHSH KOJIIaHbLIAIbI.

Kes kenren Taburu pecypc CHAKTBI, Kall KOFaM, OHBIH ©OMip Cypy Ke3eHiHIe e3apa
opeKeTTece/ll JKOHE OHBIH OMip CYypy Ke3eHIHJE  THIFBI3 KapbIM-KATBIHAC >Kacalipl, XKep
pecypcTapbl KYPBhUIBIMIBIK JKOHE Callalibl ©3repicTepre YIbIpanbl.

byn esrepicrepaid OaFbITTaTybl MCH JKbUIIAMIBIFBI KOFAMHBIH QJICYMETTIK-TEOCAsICH JKOHE
SKOHOMHUKAIIBIK JaMybIMEH, aJlaMd KaluTAJIJbIF JaMy ACHrediMeH, el JaMybIHbIH Oenrini Oip
KE3CHJEpIHAET] CTpaTervsulblIKk MEMJIEKETTIK OachIMABIKTapMeH, Kep MaijalaHy XKyHeciH
YUBIMIACTBIPYMEH KOHE OacKaiapbIMEeH alKbIHaNIa bl

Kazipri yakpITTa Xep pecypcTapblHBIH KYPBUIBIMJBIK JKOHE Camayibl KarJaiblHIa OOJIBII
KATKaH ©3repicTep HETi3iHAe ONapAblH CUIaTTaMalapbl, dCipece aybUIapyallbUIbIK Kepiepi
OOWBIHINIA OJIAP/IBIH CHUTIATTAMACHl AMKBIH OOJIATBIH/IBIFBI AU THLTYHI KEPEK.

Kinm ce30ep: aybln MapyambUIbIFbl, aybll MIAPyalIbUIBIFEI MaKCATBIHIAFHI JKepiep, Kepre
OpHAJACTHIPY, KOpPIIAaFaH OPTAaHBIH JIACTaHYbI, TEXHOTCHIIK JIAaCTaHy, epIl KOpray, aybIp
MeTanaap.
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3ATPA3HEHHUE CEJIJ)CKOXOEBHIZCTBEHHI)IX 3EMEJIb IIPU TEXHOI'EHHOM
BO3JAEUCTBUU B PECITYBJIUKE KAZAXCTAH

AHHOTaI U

B cratbe paccmarpuBaeTcsi akTyalbHas Ha CETOAHSAIIHUN JeHb MpodiieMa Aerpaaaluu
CEJIbCKOXO3SIMCTBEHHBIX 3€MeEJb. M3JI0KEHbl OCHOBHBIE W€ — OPraHu3alus PaMOHAIBLHOIO
WCIONIb30BaHUsI U OXpaHa 3eMIIH, CO3[aHhe OIarompHUsITHON IKOJIOTUYECKON Cpefbl U peanu3aius
3€MEJIbHOTO 3aKOHOJIaTENIbCTBA, a TAKXKE MPOLIECC HETaTUBHOIO aHTPOMOT€HHOTO BO3JCHCTBHS HA
IUIOAOPOAME TTOYB.

CroxxuBIIasics SKOJIOTUYECKAasi CHUTYalMsi B CEJIbCKOXO3SIMCTBEHHOM 3€MJIENOJIb30BAaHUHU
JIeNlaeT aKTyaJbHOUW MPOoOJIeMy pallMOHAILHOTO HCIIONB30BAHMS 3arpsS3HEHHBIX 3eMelb. Bemyras
pOJib B €€ PELICHUU MPUHAMICKUT 3€MIICYCTPOUCTBY, ISl LI€JIEM KOTOPOrO B HACTOSIIEE BpEMs
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IIMPOKO HCIIOJIb3YIOTCSI MaTepUaibl 3KOJIOTMYECKOW OLIEHKUM TEPPUTOPUHM U aHaimu3a (akTOpOB
TEXHOTC€HHOT'O BO3JEHCTBHS Ha IPUPOAHYIO CPELLy.

Tak xe, Kak 1 J1H000# CyIIECTBYIOIUI MPUPOIHBIA PEeCypc, OT KOTOPOTO OOIIECTBO 3aBUCHT
U C KOTOPBIM OHO TECHO B3aHMOJACHCTTBYET Ha KaXJOM OJTale CBOEH KXU3HEICATCIBHOCTH,
3CMCJIBHLBIC PCCYPCHI MMOABECPIKCHBI CTPYKTYPHBIM U KAQYCCTBCHHBIM U3MCHCHUAM. HaHpaBHeHHOCTB
U CKOpPOCTh 3TUX H3MEHEHHH ONpeaesstoTcs OOJbIIMM KOJMYECTBOM (HaKTOPOB: COLMAIBHO-
rCOnOJIUTUYICCKUM W 3KOHOMHYCCKHUM PAa3BUTUCM 06H_[€CTBa, YPOBHEM pa3BUTHA 4YCIIOBCYCCKOI'O
Kaluranga, CTPaTerMYeCKUMHU TOCYJapCTBECHHBIMU IPUOPUTETAMU Ha ONPEIEJICHHBIX JTamax
Pa3sBUTHA CTpaHBbI, opraHmauHei/’I CHUCTCMbI 3CMIJICTIOJIBL30BAHUA U IPYTHUC. I/ICXOI[H oT I/I3MCHCHI/II71,
IIPOUCXOJAIIMX B HACTOSALIEE BPEMs B CTPYKTYPHOM M Ka4€CTBEHHOM COCTOSHHU 3€MEJIBHBIX
pecypcoB, HEOOXOAMMO KOHCTaTUPOBATh, 4YTO HX XapakTep, OCOOCHHO B 4YaCTH 3€Meb
CEJIbCKOXO035IICTBEHHOIO HA3HAYCHM S, HOCUT SIBHO HETATUBHYIO OKPACKY.

Kniouegvie cnoea. cenbcKoe XO3SMCTBO, 3E€MIIM  CEIbCKOXO3SMCTBEHHOIO HA3HAYEHUS,
3eMJICYCTPONCTBO, 3arps3HEHUE OKPYXKAIOLIEH Cpelbl, TEXHOICHHOE 3arpsA3HEHME, OXpaHa 3eMellb,
TSAXKCIJIbIC MCTAJIJIbI.
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