I3nenicrep, Hotmxkenep — MccnenoBanus, pesynbratsl. Nel (97) 2023, ISSN 2304-3334

IRSTI 68.01.94 DOI https://doi.org/10.37884/1-2023/16
Aizhan Zhildikbayeva*, Alima Zhyrgalova, Gainura Serik

Kazakh National Agrarian Research University, Almaty Kazakhstan
a.zhildikbaeva@mail.ru*, zhyrgalovaa@gmail.com, serik.gainura@mail.ru

THE CAUSES OF DEGRADATION OF AGRICULTURAL LAND

Abstract

The article deals with the actual problem of degradation of agricultural land, one of the reasons
for which is the anthropogenic activity of the population and the arid climate of the country.

As a result of urbanization and intensive agricultural land development in the south and east of
the country, the natural vegetation cover is severely disturbed. The area of land occupied by mining
enterprises is steadily growing. Over the past 10 years, the areas of oil and gas production, uranium
ore mining, etc. Roads, pipelines and power lines, which are being laid at an ever-increasing pace,
have a huge impact on the fauna. Land resources in the country are subject to structural and qualitative
changes. The use of the existing model of agricultural development of raw materials leads to
inefficient economic development and an ever-increasing burden on ecosystems.

The soil in Kazakhstan is very vulnerable, as it is comprehensively affected by various
anthropogenic factors that lead to a constant deterioration of its quality. The current ecological
situation in agricultural land use makes the problem of rational use of polluted lands relevant.

Key words: agriculture, agricultural land, land management, environmental pollution,
technogenic pollution, land protection, environment, natural resources.

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 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.

139


https://doi.org/10.37884/1-2023/16
mailto:a.zhildikbaeva@mail.ru
mailto:zhyrgalovaa@gmail.com
mailto:serik.gainura@mail.ru

I3nenicrep, Hotmxkenep — MccnenoBanus, pesynbratsl. Nel (97) 2023, ISSN 2304-3334

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.

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.

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.

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., Vashukevich N.V., Kutliyarov A.N.
and Kazakh scientists Kerimova U.K., Tireuov K.M., Pentaev T.P. [3,4,5,6], 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.

A large part of the country is occupied by arid or semi-arid ecosystems that are subject or have
already suffered from land degradation. In particular, this applies to irrigated and rainfed cropland
affected by salinization, soil erosion or loss of humus, as well as rangelands, which have been severely
deteriorated by concentrated grazing on relatively small areas in the last decade, and forested areas
degraded by illegal forest harvesting and fires. In Kazakhstan, about 14% of all pastures have reached
an extreme degree of degradation. Most of these processes are observed in the areas of the Aral and
Caspian seas and around lake Balkhash. The Northern Caspian Sea, area of Aral Sea, the delta of the
Syrdarya river (Kyzylkum), the southern Balkhash deserts refer to a significant and high degree of
land degradation under the influence of cattle grazing. Degradation of pastures occurs mainly in desert
and semi-desert landscapes of Kazakhstan.

Land disturbance and degradation occur as a result of industrial activities. Degradation of
pastures and arable lands is one of the priority national environmental problems. Extensive
development of agricultural production in Kazakhstan has left a mark in the form of land degradation
and impoverishment of landscapes. A significant part of the country's territory is subject to
desertification, which leads to reduction of livestock and crop productivity. Over 40 years of
exploitation of ploughed virgin and fallow lands as a result of wind and water erosion lost up to 1.2
billion tons of humus (Figure 1).
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Figure 1 - Change of humus content in the main types of soils of Kazakhstan

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 aresult of economic activities, the soil loses its fertility, degrades or is completely destroyed.
This happens when human activity is irrational, environmentally unreasonable. To 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.

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.
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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 [7].

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 industria areas of cities,
mining and processing areas. In the region the issue of environmental pollution by the gold dumps of
the Troitskaya GRES and the tailings of the Sokolovsko-Sarbaisky mining and beneficiation plant is
acute. In republican volume of industria production, the region accounts for 100% of production of
iron-ore pellets, bauxites, asbestos. Enterprises of mining, processing industry, production and
distribution of electricity, 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 aienation of lands for non-agricultura purposes: for quarries,
dumps, tailings ponds, storages of mine and household water. All mining enterprises have 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. [8,9]

Republican State Enterprise "Kazgidromet" conducts monitoring of soil conditions in 39
settlements in 14 regions of the republic and in the cities of Astana and Almaty. In Kostanay region
land is polluted by compounds of copper, zinc, cadmium, lead and chromium. The following dataon
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 (Figure 2) [10].

Heavy metal content, mg/kg
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Figure 2 - Status of soil contamination by heavy metals in Kostanay region in 2021
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
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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.

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 [11,12].

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.

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 [13].

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 [14, 15].

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,
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.

Conclusions

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.

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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MPUYMHBI JETPAJAIIAU 3EMEJIb CEJIbCKOXO3SIMCTBEHHOT'O
HA3ZHAYEHUA

Annomauus

B cratbe paccMmarpuBaeTcsl akTyalbHas mpo0OiieMa Jerpajaly CelbCKOXO03SHCTBEHHBIX
3eMe€b, OJHOW W3 NPUYMH KOTOPOM SIBISETCS AHTPOIOTEHHas MAEATEIbHOCTb HACEIEHUS H
3aCYHNUIMBBIA KIMMAT CTPaHBI.

B pesynbTare ypOaHHM3alMu U MHTEHCUBHOIO CEIbCKOXO3SHCTBEHHOIO OCBOCHMS 3€MeJb Ha
I0T€ U BOCTOKE CTPaHbl €CTECTBEHHBIN PAaCTUTEIbHBINA MOKPOB CHUIIBHO HapylleH. [lnomans 3emens,
3aHATBHIX TOPHOJOOBIBAIOLINMHU MPEIPUATUIMH, HEYKIIOHHO pacTeT. 3a nociennue 10 ger obmactu
noOpuu HeTH M Ta3za, pa3pabOTKU YpaHOBBIX pyd U T.A. Joporu, TpyOompoBOIbl U JIHMHHUH
ANIEKTponepeaayd, KOTOpble IPOKIIAAbIBAIOTCS BCE BO3PACTAOIIMMHU TEMIIAMH, OKa3bIBalOT OTPOMHOE
BIUsIHUE Ha (payHy. 3eMeNbHbIE PECYpChl B CTPAHE MOJBEPKEHBI CTPYKTYPHBIM M KayeCTBEHHBIM
U3MEHEHUAM. VIcronb30BaHNE CYIIECTBYIOUIEN MOJEIM CEJIbCKOXO3HCTBEHHOTO OCBOEHUS ChIPbhA
MPUBOJUT K HEOPPEKTUBHOMY SKOHOMHYECKOMY PAa3BUTHUIO U MOCTOSIHHO BO3pAcCTalOIIe Harpyske
Ha YKOCHCTEMBI.

[TouBa B Kazaxcrane oueHb ys3BUMa, TaK Kak HA HEE KOMIUIEKCHO BO3JIEUCTBYIOT pa3jnyHbIE
aHTPOIIOTeHHBbIE (PAKTOPBI, KOTOPbIE MPUBOJAT K MOCTOSHHOMY YXYALICHHIO €€ KauecTBa. TeKymas
JKOJIOTMYECKass CHUTyallds B CEJIbCKOXO3SHCTBEHHOM 3€MJIENONB30BAaHUU JIENIAaeT MpoOiemMy
PalMOHAIBHOIO NCIIOJIb30BAaHUS 3arPSI3HEHHBIX 3€MEIIb aKTyaJIbHOM.

Knwueswie cnosa: cenbckoe X035UCTBO, CEIbCKOXO35UCTBEHHBIE YIOJIbsl, 3€MJIEYCTPOMCTBO,
3arpsiI3HEHUE OKPYXKAIOUIEH Cpeibl, TEXHOIC€HHOE 3arpsi3HEHUE, OXpaHa 3eMellb, OKpYy Karollas cpesa,
IIPUPOJIHBIE PECYPCHI.
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AYDBLI IHAPY AIIBUIBIFBI MAKCATBIHIAAT'BI JKEPJIEPAIH TO3Y CEBEIITEPI

Anoamna

Makanana  aybpUINIApyalIbUIBIK — JKEPJIEPIHIH  JETpaJalUsIChIHBIH  ©3€KTI  Maceleci
KapacThIPbLIa/Ibl, OHBIH CeOenTEePiHIH Oipi-XaJIbIKThIH aHTPOMOTEHIIK KbI3METI JKOHE eJIIH KYpPFaK
KJIMMATHI.

VYpbOanuzanuss JKOHE eJAIH OHTYCTIMT MEH IIBIFBICBIHIAFBI  KEpJIepAl  KapKbIHIbI
aybUIIIAPYaIIbUTBIK UTEePY HOTHIKECIHAE TaOWFU O©CIMJIIK JKaMBUIFBICHI KaTThl Oy3butansl. Tay-keH
KOCIMOPBIHAAPHI AJIBIN JKaTKaH JKep Kejemi TypakThl Typae ecim kemeni. Conrsl 10 Kbl immiHe
MYHAi JKOHE ra3 eHJipy, ypaH KEHACPIH Urepy *koHe T.0. koimap, KyObIpiap MeH 3JeKTp Oepy
JKEIepl ecinm Kejle JKaTKaH KAapKbIHMEH CalIbIHBIN, (hayHara YiIKeH ocep erenmi. Emmeri xep
pecypcTapbl KYPBUIBIMJIBIK JKOHE CallaIbIK e3repicTepre yibipaiiabl. [IInki3aTTsl aybuImapyanibuIbK
UTEPYIiH KOJIIAHBICTaFbl MOJICIIH IMai1ajJjaHy THIMCI3 SKOHOMHUKANBIK JaMyFa JKOHE dKOXKYHenepre
YHEMI OciIl KeJe KaTKaH )KYKTEMere dKeIeIi.

KazakcTranmarbl TOIbIpak ©Te ocall, OUTKEHI OFaH op TYPJIi aHTPONOTeHIIK (haKTopIap KereHai
ocep eremi, Oyl OHBIH CalachblHBIH YHEMI HalllapiiayblHa OKeNleli. AYbUIIIapyamlbUIbIK Xep
naigananyarel Ka3ipri SKOJIOTHSUIBIK JKaFIai JJaCTaHFaH Kepiepi YThIMIbI MaliJalaHy MocelleCiH
©3€KTI eTel.

Kinm ce30ep: aybln mapyamibUIBIFEL, aybUT MIAPYalIbUIBIFG aJIKANTAPHI, )Kepre OpHAIACTHIPY,
KOpIIIaFaH OpTaHBIH JIaCTaHybl, TEXHOTEHIIK JacTaHy, JKepAl KOopFay, KOopllaraH opTa, TaOWUFu

pecypcrap.
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CY PECYPCTAPBIH BACKAPYJIA MAMJAJTAHBLIATBIH, KAIIBIKTBIKTAH
BACKAPATDBIH KYPbLJIT'BIHBIH BAT IAPJIAMAJIBIK KYPbIJIBIMbI

Anoamna

JKaHa 5KOHOMUKaJIBIK KaTbIHACTAPABIH J1aMybl K9HE MEHILIK HbICAHIaPBIHBIH alyaH TYPJILIIr,
Cy IIapyallbUIbIFbl MEH MEJMOpAIMsl CAIACBIHBIH TEXHUKAIBIK JKOHE OHJIIPICTIK QJIEYETiHIH eldyip
TOMEHJIeyl CyIpl MaiijlaiaHy MpOLECTepiH METPOJIOTUSIIBIK KaMTamachl3 €Ty[AIH TyOerein jkaHa
oNicTepiH a3ipiey KaXeTTUIrH TyblHAATyda. byn cyapy »kyienepi MeH Cy MIapyalblIbIFbl
0OBEKTIIEpPIHJIET] CY/BI €CETKE aly KOHE CY/IbI OJIIIey cajlachlHa KaThICTHI Ka3ipri TaHJIaFbl ©3€KTI
Mocenenepiy Oipi Oomyna. Makasa aBTOpiapbIHBIH 3epTTeysiepi OObIHIIA, Cyapy KyHenepiHaeri
TEXHOJIOTUSIBIK IIporiecTepli OacKapylIblH OTAHIBIK aBTOMATTAHABIPBUIFAH JKYHENepiH Kypy
caJlaChIHAarbl OCNTill JKOHE MEPCIEeKTUBANIBIK d3ipJeMenep HeTi3iHae Kas3ipri 3aMaHFbl Kallbl Cy
eJIILIey KYpaJlAapblH KOJJJaHa OTBIPBII, Cyapy >Kyienepi YIIiH aKnapaTThIK - eJI1Iey KeIEHIEPiH KYpy
OOIBIHIIIA YCHIHBICTAD YKACATIBIH/BI.
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