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Abstract

The article considers the current geoecological state of agricultural territories of the North Kazakhstan
region and provides an ecological and economic assessment of their use. The region is a classic agricultural
region, which is due to the optimal ratio of natural conditions: flat terrain, fertile soils, favorable climatic
conditions for growing crops, etc. Agricultural land occupies 85.2% of the region’s area, which creates a
significant anthropogenic load on the region’s geo-ecosystems. Studies have shown that agricultural
development in the region has led to significant environmental problems, including soil degumification, soil
pollution with pesticides, disruption of natural migration of substances in the soil, disturbance of soil structure,
degradation of natural vegetation cover, etc. All this leads to degradation of soils, a decrease in their fertility, as
well as to a decrease in the area of land suitable for agriculture. Thus, this leads to the fact that the region has the
maximum total soil load in Kazakhstan, calculated by a set of indicators - plowing, type of agriculture, yield,
crop rotation, etc.
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AHHOTAIUSA

B cratee paccmarpuBaeTcsi COBPEMEHHOE TE03IKOJOTHYECKOE COCTOSIHHE CEIbCKOXO03SHCTBEHHBIX
tepputopuii CeBepo-Kazaxcranckoi obiactu U Ja€Tcs SKOJOT0-d3KOHOMHYECKAsl OIEHKAa WX HCIOJb30BaHUS.
OO6sacTh SBISIETCS KJIACCHYECKHUM arpapHbIM PETHOHOM, YTO OOYCIIOBICHO ONTHMAaJIbHBIM COOTHOIICHHEM
MPUPOAHBIX YCIOBHU: PABHUHHBIM pelbedoM, TUIOJOPOJHBIX [TOYB, ONArONPHUSITHBIX KIMMATHYCCKUX YCIOBUHA
JUISL BBIpALIMBAHUSI 3€PHOBBIX KYJIbTYyp U T. A. CenbCKOXO3HWCTBEHHBIE yrolibs 3aHuMaroT 85,2% ruiomanu
o0xacT, 9TO CO37aéT 3HAYUTEIBHYIO AHTPOIIOTEHHYIO HArpy3Ky Ha TeodKocucTeMbl obnactu. [IpoBenéHHBIC
WCCIIEIOBaHMs MOKa3alld, YTO CEJIbCKOX03IiCTBEHHOE OCBOEHUE TEPPUTOPUN PETUOHA MTPUBEINIO K 3HAYUTEIbHBIM
9KOJIOTUYECKUM TMpo0JieMaM Cpequ KOTOPBIX JAEryMH(HKANWs II0YB, 3arps3HCHHE II0YB IECTHIUIAMH,
HApYIICHHE ECTECTBCHHON MHTpAIlMM BEIICCTB B II0YBE, HAPYIICHHE CTPYKTYpHI IMOYBHI, JErpajalus
€CTECTBEHHOTO PACTHTEIHHOTO TOKpOBa W T.I. Bc€ 3TO MPUBOAWT K JAErpajallié TOYB, CHUKCHHIO HX
TUIOZIOPOJIUS, @ TAKXKE K YMEHBIIIEHHUIO TUTOMIAIA 3eMellb, TPUTOIHBIX JIJISl BEAEHHS CEIbCKOT0 X03sicTBa. Takum
o0pa3oM, 3TO 0o0ycrmaBIHBaeT TO, YTO B 0OJacTH HAOMIOIAIOTCA MakcHManbHble B Kasaxcrane cymMapHbIE
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Harpy3Kd Ha TOYBBI, PACCUNTAHHBIC IO KOMIUIEKCY MHAWKATOPOB — pAacIalllke, THITy CEIbCKOrO XO03siicTBa,
YPOXaHOCTH, CEBOOOOPOTAM H JP.

KaroueBble cJjioBa: arporeocucTeMbl, arponaHmmadThl, AeryMyMU(UKALuUs, BBIHOC OHOICHOB,
arponpomsinnieHHbi komiuteke (AIIK), Cesepo — Kazaxcranckas 001acTh, TaXOTHBIE 3€MJIH.
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AHjarna

Makanaga Contycrik  KaszakcTaH — OOJBICHIHBIH — aybUIIApYyaIlbIIBIK — ayMaKTapblHBIH — Kasipri
TEO3KOJIOTHATIBIK JKaFJaibl KapacThIPBUIFaH >XOHE ONapibl NMalIaidaHyFa SKOJOTHSUIBIK-KOHOMUKAIBIK Oara
OepinreH. AliMak TaOWFU KarIaiaap/aAblH OHTAWIbl KaThIHACHIHA OalIaHBICTHI KJIACCUKAIBIK aybUIIIAPYalIbUIBIK
aifiMak OOJBIN TaOBUIAABL: JKa3blK JKEp, KYHapibl TOIBIPAK, IAKbUIAAPAbl ©CIpyre KOJaiibl KIMMATTBIK
JKaFJaiaap skoHe T.0. AybUIIIapyalllbUIBIK alKanTapbl 00JBIC ayMaFbIHBIH 85,2% abim kKaTblp, OYJ1 aiiMaKThIH
TCOdKOXKYHeNepiHe alTapIbIKTall aHTPOIOTCH/IIK JKYKTEME jKacaipl. 3epTTeyiep KOpCeTKeHIeH, aliMaKTaFbl
aybUIIIAPYaIIbUIBIFBIHBIH JaMybl aWTaplbIKTail SKOJOTHSJIBIK NpoOiieManapra, COHbBIH IMIHIE TOIBIPAKTHIH
JerMu(UKalysIaHyblHa, TONBIPAKTHIH HMECTHLUATEPMEH J1aCTaHYbIHA, TOMBIPAKTAFbl 3aTTap/bIH TaOUFH KeIlli-
KOHBIHBIH OY3bUTyBbIHA, TONBIPAK KYPBUIBIMBIHBIH OY3BUTYbIHA, TAOUFU ©CIMIIK KaMBIIFBICHIHBIH TO3YbIHA JKOHE
T.0. MyHBIH Oopi TONBIPAKTBHIH TO3YbIHA, KYHAPJIBUIBIFBIHBIH TOMEH/CYiHE, COHal-aK ayblIIIapyallblIbIFbIHA
JKapaMIpl JKepliepAiH a3aroblHa okenendi. Ockinaiima, Oyn aiiMakTelH KaszakcTaHmarbl TOIBIPAK JKYKTEMECIHIH
MaKCHMAaJAbl O KWBIHTBIFbIHA, SFHU KOPCETKIIITED JKUBIHTHIFBI OOMBIHIIA ECENTENreH - JKep IKbIPTY,
ayBUTIIaPYAIIBUTBIK TYPi, €TiH @HIMIIUIIT], ayBICTIaJIBI €TicC JKoHE T.0.

Tyiiinai ce3aep: arporeocucremanap, arponasmmadrrap, 1eryMupHUKaIus, KOPEKTIK 3aTTapIpl KeTipy,
arpoenepkacinTik keureH (AOK), Conrtycrik KazakcTaH 00JIbICHI, €TiCTIK XkKepiep.

Introduction

Geoecology is an interdisciplinary direction, the purpose of which is to study changes in
the environment due to anthropogenic activities. To date, mankind has made significant
scientific and technological progress, which has led to a significant impact on the natural
processes occurring in the geographical shell at the local and global levels. This influence has
gradually become so significant that modern science considers anthropogenic activity as one
of the geological agents that influence the formation and development of the entire
geoecosphere of the Earth. This article attempts to summarize the available research data on
the ecological state of geo-ecosystems of the North Kazakhstan region (hereinafter referred to
as the region) and to analyze the ecological state of agricultural lands in the region.

The region is a classic agricultural region, which is due to the optimal ratio of natural
conditions: flat terrain, fertile soils, favorable climatic conditions for growing crops, etc.
Agricultural land occupies 85.2% of the area, land occupied by forests, woody and shrubbery
protective value (agroforestry strip) amount to 7% of the territory, and urbanized areas -
2% [1]. Thus, the development of agriculture in the region causes a significant anthropogenic
pressure on the territory. This creates the problem of assessing the impact of human activities
on the natural geo-ecosystems of the region in order to rationalize its economic activity in
order to maintain economic and environmental sustainability of the use of the region’s
resources.
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The region under consideration is the most developed in the country and produces over
85% of the grain. It is important to note that the share of arable land in the structure of
farmland has not changed much in the three major grain-sowing regions: in the North
Kazakhstan region - 45.6%, Akmola - 34%, Kostanai - 28.9%. And only in the Pavlodar
region for the post-virgin period there was a twofold decrease in the share of arable land -
from 27 to 14.4%. Over 40 post-virgin years, in all subtypes of soils in Northern Kazakhstan,
the humus content decreased by 5-20% or more, which is explained by the continuous
plowing of the land without sufficient introduction of organic fertilizers, the concomitant
development of water and wind erosion processes, and other factors. Over the years of
agricultural land use, virgin lands out of 4.3 billion tons of humus arable layer stocks (0-25
cm) due to deflation and water erosion, mineralization of organic matter and removal from the
harvest irretrievably lost about 1.2 billion tons or 28.3%.

According to the Ministry of Agriculture of the Kazakh SSR, after the development of
the main massif of virgin wedge, the area of arable land by the beginning of 1956 was about
2300 thousand ha in the North Kazakhstan region, including about 80 thousand ha of fallows
and deposits. During the years 1954-1955. about 400 thousand hectares of deposits were
plowed and about 800 thousand hectares were reclaimed due to the inclusion of 580 thousand
hectares of virgin lands, 150 thousand hectares of pastures and pastures, and about 70
thousand hectares of hayfields. Land funds of the 1st and 2nd categories of arable land, which
make up about 750 thousand ha in the region, were almost fully used and land of the 3rd
category of arable land was seized to a large extent. As a result, the average agricultural
development of the region increased approximately 1.5 times (from 36 to 55%). At the same
time, pasture and pasture lands were reduced from 53 to 19% of the region’s area

This problem was partially reflected in the comprehensive description of the region’s
natural resources by V. Zvereyachenko and N. Tukacheva, who identified in their work
«Natural Conditions of the North Kazakhstan Region» (2003) soil resources and related
environmental problems caused by was the agricultural use of land. The work drew attention
to the depletion of land resources and soil pollution, which is a consequence of the
transformation of open spaces. High plowing of the territory and its intensive use contributed
to a decrease in humus, on average, by 0.5-0.6% per year, the use of herbicides and other
chemicals - to the deterioration of the soil structure and its other properties [2]. The authors
pointed out the lack of studies on the actual content of various pollutants in soils.

The results of a study of the ecological state of the region were published by
Taizhanova M.M. The paper identifies environmental problems caused by the development of
new lands for agriculture. Analyzes the consequences of increasing the area of arable land for
the geoecosystems of the region: «During the virgin epic, large areas of meadow and steppe
were plowed, and the load on the remaining pasture plots increased manyfold. The total
plowing of the territory of the region (the average agricultural development over virgin years
increased from 40 to 65%) led to the replacement of natural ecosystems with agrocenoses,
which causes 11.7% of the net primary production to be lost, and only in the destroyed
ecosystems of the region where people dominate, 27% of primary production is lost» [3].

The main means of agricultural production is soil. The soil fertility depends on the
physicochemical properties of soils and, consequently, their suitability for use in various
agricultural sectors. The study of the region’s soils was carried out by A. Gribsky, who
described in the publication «Soils and Land Resources of the North Kazakhstan Regiony
(2004) the main soil types of the region, gave them a physicochemical characterization and
indicated their geographical location reflected in the soil map of the region.
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The most important property of soils is their fertility. The work of N. Beletskaya «On
soil fertility in the North Kazakhstan region» (2015) is devoted to the study of the problem of
conservation of soil fertility. The author considers the problem of dehumification of the soil
cover, which has exacerbated for 40 post-virgin lands for all areas occupied in agriculture. All
subtypes of these soils in the North Kazakhstan oblast are characterized by a decrease in the
humus content by 5-20% or more. The reasons for the degumification were: continuous
plowing of land, accelerating water and wind erosion of soils, insufficient fertilizer
application, which led to a negative balance of nutrients and a deterioration in the
physicochemical properties of soils. During the study, the researcher came to the conclusion
that over the period of agricultural land use of virgin areas from 4.3 billion tons of humus
arable layer reserves (0-25 cm) due to deflation and water erosion, mineralization of organic
matter and removal with the harvest, about 1 was irretrievably lost. 2 billion tons or
28.3% [4].

A comprehensive study revealing the relationship between the state of the
geyecosystems of the region and the trends in its economic development was carried out by
S. Pashkov and reflected in the work «Environmental and Economic Aspects of Agricultural
Development of the North Kazakhstan Regiony (2014). The study showed that the region as a
whole is characterized by an extremely non-ecological structure of the land fund. As part of
the study, an analysis of statistical data was performed, the purpose of which was to study the
scale and volume of application of mineral fertilizers in various areas of the Republic of
Kazakhstan. The analysis revealed that the proportion of fields requiring fertilizer application
in the region is very significant, despite the extremely small fraction of the country's area
occupied by the region - 3%. For mineral fertilizers, it varies from 8 to 31% of the republican
indicators, for organic fertilizers - from 0 to 35% [1]. The current situation has developed,
first of all, due to the plowing of large areas under arable land, followed by monocultural
farming - wheat cultivation. The existing farming system requires the continuous application
of both mineral and organic fertilizers in order to maintain soil fertility and maintain a stable
yield. At the moment, research in this direction is ongoing and measures are being taken to
maintain sustainable agriculture in the region.

Studies have shown that agricultural development in the region has led to significant
environmental problems, including soil degumification, soil pollution with pesticides,
disruption of natural migration of substances in the soil, disturbance of soil structure,
degradation of natural vegetation cover, etc. All this leads to degradation of soils, a decrease
in their fertility, as well as to a decrease in the area of land suitable for agriculture. This leads
to the fact that the region has the maximum total soil loads in Kazakhstan, calculated by a set
of indicators - plowing, type of agriculture, yield, crop rotation, etc.

In conclusion, it should be noted that the economic development of the region, which, in
essence, is a continual agricultural land use, has led to a number of environmental problems,
among which the degradation of valuable agricultural resources: soil cover and vegetation,
which leads to the depletion of natural diversity, stands apart. Not only is the reduction of
agricultural land, but their quality is also deteriorating. It is no coincidence that it is in the
North Kazakhstan region that the maximum total loads on soils in Kazakhstan are observed,
calculated by a set of indicators - plowing, type of agriculture, productivity, crop rotation, etc.
The environmental measures carried out are mainly palliative in nature, insufficient and do
not constrain aggravation environmental issues. As a priority measure, it is necessary to
reduce agricultural pressures by improving crop rotation and fully supplying them with
organic fertilizers to prevent dehumification and soil degradation [1].
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Conclusion

Despite a long period of research on environmental problems associated with the
development of agriculture in the region, this problem has not lost its relevance. Over the past
two decades, the causes and environmental consequences of irrational land use have been
studied. However, in the process of writing this article, it was revealed that it is necessary to
conduct a series of new studies to assess the environmental sustainability of the region’s
agriculture, since some of the literature is outdated and may incorrectly reflect the extent of
the current anthropogenic load on the region’s agricultural systems.

New research should also include not only research on environmental, but also
economic aspects, since the reasons for the transformation of the natural environment by
humans are economic. Thus, it is necessary to conduct a geoecological study reflecting the
influence of modern trends in the development of the agricultural sector of the economy on
the geoecosystems of the region.
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