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this into account, secondary salinization was observed on rice fields due to poor work of collector-
drainage systems.

Taking into account all these problems, that the work done in the article is very relevant and
more effective.

Key words: salinity, irrigated agriculture, modeling, groundwater table, adaptive potential,
ecosystems, strip cropping.
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REVIEW OF DEGRADED LANDS IN THE REPUBLIC OF KAZAKHSTAN

Abstract

Human industrial activity, mining, urbanization and underdeveloped technical infrastructure
have influenced the soil cover all over the world for centuries. The article discusses the current
problems of agricultural land degradation.

Emissions and wastes of industrial enterprises (metallurgy, mechanical engineering, power
engineering, mining), agrochemicals (mineral and organic fertilizers, pesticides, herbicides) are the
main pollutants of the atmosphere and hydrosphere, soils and plants with harmful substances in
amounts exceeding sanitary and hygienic standards (MPC, ODK, DOC, etc.). Great ecological
damage is also caused by motor transport, dumps and others. The importance of this problem for the
production and processing of agricultural products is that the accumulation of heavy metals in
cultivated crops can cause contamination of food. Therefore, protection of the environment and food
chain from heavy metal contamination is an urgent environmental problem.

Keywords: agricultural land, anthropogenic activity, disturbed land, ecological assessment,
wind erosion, industrial waste, recultivation.

Introduction

Everyone knows that the Republic of Kazakhstan ranks 9th in the world in terms of the area of
its territory. The territory of our country is characterized by deserts, semi-deserts and steppes, which
causes vulnerability of lands to degradation processes. Another factor influencing the aggravation of
problems is anthropogenic activity throughout the country.

To date, 180 million hectares of the country's territory are subject to desertification,
representing 66% of the land. Wind erosion affects 45 million hectares of land, water erosion affects
19.2 million hectares. If we add technogenic desertification caused by industrial activity, the whole
problem looks quite serious.

One of the most urgent problems of our time is the problem of land degradation, or
desertification. It has long been known that areas degraded by mining, industrial activities, waste
storage, etc. can pose a danger to human health, flora and fauna. For this reason, they require special
attention and monitoring. [1,2,3,4]

Since heavy metals enter the organism of humans and herbivorous animals mainly with plant
food, and the enrichment of the latter occurs mainly from soil, soil-agrochemical studies in
technogenically contaminated territories become important in places where the population feeds for
many years mainly on plant products. Soils are one of the first links in the biogeochemical food chain
and the initial stage of heavy metal migration in the system: soil - plant - animal - food product -
human. Therefore, in ecological studies the ability of soils to inactivate mobile forms of heavy metals
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and methods and techniques of regulation and control of the flow of toxicants from soil to plants is
given special attention. In the era of scientific and technological progress, the negative anthropogenic
impact on the environment is becoming more and more intensive and large-scale. Among the
biosphere pollutants heavy metals represent a special danger because of their high ecotoxicity,
cumulativity, synergism and combined action with other agents of different nature. Pollution of
biosphere objects (air, water, soil) with heavy metals is the reason of their accumulation in food raw
materials of plant and animal origin, in amounts sometimes exceeding sanitary and hygienic norms.

[5]

The peculiarities of the environmental situation in certain regions of Kazakhstan and emerging
environmental problems are conditioned by local natural conditions and the nature of the impact of
industry, transportation, municipal and agricultural sectors on them.

According to the studies of Kazakhstani scientists Kerimova U.K., Tireuov K.M., Pentaev T.P.
[6], land continues to be withdrawn from the balance of economic turnover every year, the level of
soil fertility is falling everywhere and it is no longer a deterrent to production.

Irrational use of resources and poor management have led to a reduction in productive land, a
decrease in fertility, a decrease in agricultural production and, consequently, environmental
degradation. [7]

Irrational use of resources, poor management has led to a reduction in productive land,
decreased fertility, reduced agricultural production and subsequently to environmental degradation.

Materials and methods.

The data for the article were based on statistical data of stock materials on land degradation and
desertification in the Republic of Kazakhstan from the Agency for Statistics, the Committee on Land
Resources Management, the Ministry of Agriculture of the Republic of Kazakhstan, as well as
monographs, books, scientific publications of scientists. These problems are given great attention not
only by the government of the country, but also by researchers.

The study is based on the principles of system approach, results of research of specialists in the
field of assessment of cadastral value of land taking into account anthropogenic pollution.

In the course of writing the article various methods were applied. Economic and statistical to
analyze and assess the current state of agricultural land. A summary and grouping of materials from
reports and reports 2019-2021 related to the current state of land management in the RK was carried
out. And also abstractly - logical to identify sectoral and regional peculiarities. The study is based on
the principles of system approach and technical and economic analysis on the results of research of
specialists in the field of land use in foreign countries.

Results and discussion.

Deterioration of fertility is largely due to non-compliance with the scientifically based farming
system, which involves the implementation of a number of agro-measures. It is worth recognizing
that today not all agricultural producers pay due attention to the protection of the fertile layer of land.
The indicator of proper operation of the enterprise is stable yields.

Natural sources (factors) of land degradation are: sharp continentality of climate, natural salt
reserves in alluvial plains sediments, deflation, soil erosion and mudflows, salt and dust aerosols from
the dried bottom of the Aral Sea, and others.

Eroded lands constitute one of the largest ameliorative groups by area, negatively affecting the
qualitative condition of lands and their productivity. [8]

The total area is 4.9 million ha (20.2 %); strongly deflated, which includes strongly deflated
soils with homogeneous contours, complexes with their predominance, complexes of medium
deflated soils with strongly deflated from 30 to 50 %, as well as all sands. The total area is 17.1
million ha (70.7 %).

There are 24.2 million ha or 11.3% of agricultural lands subjected to wind erosion (deflated) in
the republic (Table 1).

The main areas of agricultural lands subject to wind erosion are located in Almaty region -
about 5 million hectares, Atyrau and Turkestan regions - 3.1 million hectares each, Kyzylorda region
- 2.8 million hectares, Zhambyl and Aktobe regions - more than 2.0 million hectares each. [9]
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The largest share of eroded agricultural lands (more than 30% of their total area) is located in
Almaty, Atyrau and Turkestan regions. The smallest share of eroded lands (up to 5%) in the
composition of agricultural lands is in Akmola, Karaganda, Kostanay and North-Kazakhstan regions

(Fig. 1).
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Figure 1 - Erodibility of agricultural land (2022)

The country has accumulated about 31.6 billion tons of industrial waste. About 1 billion tons
are generated annually. These are mainly technogenic mineral formations (TMF), including
overburden and ash and slag (70% of the total volume), waste from manufacturing industry (10% of
the total volume) and other activities (20%), according to the data for 2021 of the Committee for
Environmental Regulation Control of the Ministry of Ecology, Geology and Natural Resources of the
Republic of Kazakhstan. [10]

Industrial sources: liquid and solid emissions from industrial enterprises and the oil and gas
sector, transport emissions and radiation and chemical contamination, waste from the military and
space complex, emissions of greenhouse and ozone-depleting gases, waste in areas of mining, oil and
gas extraction and construction of linear and point developments not accompanied by reclamation
measures.

The situation with industrial wastes, including technogenic mineral formations (hereinafter -
TMF) remains extremely unsatisfactory. By the present time in the republic there are 775 objects of
TMO, in which about 34 billion tons are accumulated, and there is a tendency of their annual growth.
[11]

The development of the mining industry has intensified the process of land contamination with
toxic substances. In Kazakhstan, according to the Ministry of Environmental Protection, as of January
2010, there are more than 43 billion tons of waste, of which about 600 million tons are toxic. This
figure increases annually by 700 million tons of industrial waste, of which about 250 million tons are
toxic. Significant amounts of persistent organic pollutants - chromium and heavy metals such as lead,
cadmium and zinc - have accumulated on the territory of the country. About one and a half thousand
tons of industrial and municipal waste per inhabitant of the country, which exceeds the level of waste
accumulation in European countries. The largest specific weight has waste from mining and
processing complexes in Karaganda region - 29.4%, East Kazakhstan region - 25.7%, Kostanay
region - 17% and Pavlodar region - 14.6%.
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Only as a result of activity of non-ferrous metallurgy enterprises waste accumulated over 22
billion tons, including about 4 billion tons of mining waste, from toxic - over 1.1 billion tons of
enrichment waste and 105 million tons of metallurgical processing waste.

According to the data of the Ministry of Environmental Protection of the Republic of
Kazakhstan, oil and oil products pollution is observed on the area of more than 1.5 million hectares.
The major share of soil and environment pollution falls on Atyrau region - 59 %, Aktobe region - 19
%, West Kazakhstan region - 13 % and Mangistau region - 9 %. The total area of oil pollution in
Western Kazakhstan is 194 thousand hectares, and the volume of spilled oil - more than 5 million
tons. Thus, studies in Atyrau region showed that the highest levels of soil pollution with oil products
are found near the Makat field. In heavily oiled areas the maximum content of oil products reaches
172480 mg/kg with the maximum permissible concentration (MPC) of oil in Kazakhstan 100 mg/kg.
High levels of soil contamination with oil products were found near Dossor, Komsomolskoye,
Tanatar, Tentexor and Iskene fields. Here MAC varies from 24 to 138.

In Kostanay region by the end of 2021, the total area taken out of turnover as a result of pollution
and land disturbance is 37,773.6 hectares, including about 27 thousand hectares by mining
enterprises.

Table 1 - Recultivation of disturbed lands by oblasts for 2021

Name of areas Number of Was at the beginning of 2021 Disturbed land
enterprises and Disturbed Developed disturbed
organizations lands
Akmola region 448 20374,0 7288,0 387,2
Aktobe region 115 13745,8 660,7 -
Almaty region 413 7436,0 971,0 349,0
Atyrau region 90 22420 59,0 -
EKR 183 12821, 4891,1 46,9
Zhambyl region 134 6205,0 1983,0 -
WKR 23 44240 392,0 -
Karaganda region 306 45355,0 10679,0 736,0
Kyzylorda region 32 2,7 7110 319,0
Kostanay region 751 38298,6 13848,5 1902,7
Mangystau region 158 70477,0 9415,0 -
Pavlodar regiob 195 12146,0 1232,0
NKR 265 3933,0 3701,0
Turkestan region 73 2378,0 -
Shymkent city 12 357,0
Almaty city - -
Astana city 5 168,5 - -
All 2888 233257,8 52130,3 3740,8

Mining industry of the region is represented by large enterprises for iron ore mining and
production of iron ore pellets - JSC "Sokolovsko-Sarbayskoye Mining and Processing Production
Association” in Rudnyi town and Lisakovskiy GOK - Lisakovskiy GOK, the Lisakovskiy branch of
LLP "Orken". Non-ferrous metallurgy enterprises include Krasnooktyabrsk bauxite ore management
of "Aluminum of Kazakhstan" JSC, "Shaimerden™ JSC of Kamystinsky district (zinc, nickel),
"Komarovskoye mining enterprise” LLP of Zhitikara city, "Varvarinskoye™ JSC of Taranovsky
district (gold, copper) and others.

On the territory of the region there are 7 large mining enterprises, whose activities are associated
with land disturbance: JSC "Aluminum of Kazakhstan" - KBRU (Lisakovsk), JSC "Aluminum of
Kazakhstan" - TBRU (Arkalyk), JSC "Aluminum of Kazakhstan" - TBRU (Arkalyk), JSC
"Aluminum of Kazakhstan" - TBRU (Arkalyk). Arkalyk), JSC "Kostanay Minerals" (Zhitikara), JSC
"Varvarinskoye™ (B. Mailin district), JSC "SSGPO" (Rudnyy), Lisakovsk branch of LLP "Orken",
LLP "Komarovskoye Mining Enterprise™ (Zhitikara).

According to the Bureau of National Statistics of RK, in Kostanay region the number of
stationary sources of pollutant emissions in 2021 amounted to 18,976 units (Table 2). [12]
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Table 2 - Number of stationary sources of pollutant emissions for 2019-2021, units.
Name 2019 r. 2020 r. 2021 r.
Stationary sources of emissions 17462 17929 18976

According to the Bureau of National Statistics of the Republic of Kazakhstan, the total volume
of emissions in 2021 amounted to 137.9 thousand tons.

The share of the largest mining enterprise of Kostanay region - JSC "SSGPQO" accounts for
about 77% of emissions from the total volume of industrial emissions. In 2021 in comparison with
2020 in connection with the increase in production volumes there was an increase in actual emissions:
JSC "SSGPO" - by 1%, JSC "Kostanay Minerals" - by 4%, SCP "Kostanay Heat and Power
Company" (SCP "KTEK") - by 16%. At the same time, there are enterprises in the region, which
reduced in 2021 the volume of production and emissions into the environment: JSC "Varvarinskoye"
- by 29%, Lisakovskiy branch of LLP "Orken" - by 13%.

According to the results of research it is seen that the average soil pH is 7.19. This indicates
that the soil environment is slightly alkaline. The average humus content is 3.77%. The average
content of nitrogen (total) is 0.56%.

Table 3 - Content of gross forms of heavy metals and metalloids in soil cover, mg/kg

Element Content, mg/kg Background
Average Minimum Maximum content, mg/kg

Ni 17,1 5,1 28,1 6,2

Cu 32,5 10,8 58,0 12,1

As 3,2 1,1 8,9 1,2

Hg 1,1 1,1 4,8 4,1

Cd 0,4 0,07 0,6 0,07

Pb 7,6 6,0 9,7 9,6

Zn 85,7 27,0 138,5 29,0

When assessing trace element composition, the gross content of elements was analyzed.
Exceedance relative to MPC (EPC) was revealed for all sampling sites for arsenic, single exceedances
were noted for mercury, zinc, nickel and copper. Multiplicity of exceedances over MPC (EPC) for
arsenic content reaches 4.6 times; for mercury - 2.2; for zinc - 2.5; for nickel - 1.4; for copper - 1.8
times.

Conclusion

Regionally, the largest amount of disturbed lands is located in three regions, in Mangystau
region - 70.5 thousand hectares and 9.4 thousand hectares have been worked out, in Karaganda region
- 45.9 thousand hectares and 10.7 thousand hectares respectively and in Kostanay region - 40.1
thousand hectares and 13.8 thousand hectares respectively. In total, there are 2888 enterprises and
organizations in the republic that have disturbed lands on their territory. In the reporting year, 3.7
thousand hectares were disturbed in the republic, 15.9 thousand hectares of disturbed lands were
reclaimed and 61.1 hectares of disturbed lands were reclaimed. The largest area of disturbed lands in
Kostanay region is 1.9 thousand ha

Detected levels of As, Cd, Zn and Pb in long-term abandoned mining areas were well above
national thresholds, indicating the impending need to fully investigate and assess the suitability of the
land for further agricultural use. Changes in Pb, Zn and Cd content showed a very similar pattern.
The vertical distribution profiles in each sampling zone show different patterns. Heavy metal content
near the tailings pond generally increases significantly with increasing soil depth.
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OB30P HAPYHIEHHBIX 3EMEJIb PECITYBJIMKU KA3AXCTAH

Annomauus

[TpomblIeHHAsT 1EATENBHOCTh YENIOBEeKa, J00bIUa IMOJIE3HBIX MCKOMAEMBIX, ypOaHU3anus u
HEPa3BUTOCTh TEXHUYECKOW HHQPPACTPYKTYpbl Ha MPOTSHKEHUM BEKOB OKa3bIBaJM BIUSHUE Ha
IIOYBEHHBII OKPOB BO BCeM MUpeE. B cTaThe paccmaTpuBaeTcsl akTyallbHbIE POOIEMbI Jerpajaluu
CEJIbCKOXO35ICTBEHHBIX 3€MEIIb.

BeiOpocsl M OTXOABI MPOMBILIUIEHHBIX MPEANPUATHI (METaulypruy, MAalluHOCTPOEHUS,
SHEPreTUKU, TOPHOPYAHOM MPOMBIIUICHHOCTH), arpOXUMHKAThl (MUHEpaJbHbIE M OpPraHUYeCKHe
ynoOpeHusi, MeCTULU/bl, TepOULIUIbI) SIBISIFOTCS OCHOBHBIMH 3arpsi3HUTEISIMH aTMOC(Epbl U
rUJpocdepsl, TOYB U paCTEHUI BpeIHBIMU BELIECTBAMH B KOJIMUYECTBAX, IPEBBIIAIOIINX CAHUTAPHO-
rurneandeckue Hopmatusbl (IIJK, OIK, JTIOK u T.1.). Bonbioit sxonorudeckuii ymepd HaHOCAT
TaKkXe aBTOTPAHCIIOPT, CBAIKM M mpoune. BakHOCTh naHHON mpoOieMbl Ui NPOM3BOJCTBA U
nepepaboTKU CEeIbCKOX03AMCTBEHHON MPOAYKLIMHU 3aKII0YAaeTCsl B TOM, YTO HAKOIJIEHUE TSKEIBIX
METAJJIOB B BO3JENBIBAEMBIX KYJIbTYpPaX MOXKET CTaTh NPUYMHOW KOHTAaMUHAIMU TPOAYKTOB
nutanus. [losromy 3amura okpyXkaromieW cpeibl W MUILEBOM 1N OT 3arpsi3HEHUs TKEIbIMU
METaJUIaMU SIBJIIETCS aKTyaJIbHOW HKOJIOTHYECKOM MpoOIeMOi.

Knrouegvie cnosea: cenbCKOXO3SMCTBEHHBIE 3€MJIM, AHTPONOTEHHas  JESTENIbHOCTD,
HapyLICHHbIE 3E€MJIM, DJKOJIOTMYECKAas OLICHKA, BETPOBas JpO3Ms, IPOMBILUIEHHBIE OTXOJBI,
PEKYJIbTUBALIUS.

A H. Kunaukoaea*, 9.K. ’Ksipranosa, A.I'. bayxan,

Kazax ynmmuix acpapnvix 3epmmey ynueepcumemi, Aimamot, Kazaxcman,
a.zhildikbaeva@mail.ru*, zhyrgalovaa@gmail.com, baukhan94@mail.ru,
g.aitkhozhayeva@mail.ru

KA3AKCTAH PECIIYBJIMKACBIHBIH BY3bIJIFAH ) KEPJIEPIH TAJIJIAY
Anoamna
AnaMHBIH OHIIPICTIK KbI3METI, Tay-Ke€H eHAipici, ypOaHu3alMs KOHE TEXHUKAIIBIK
MH(PAKYPBUIBIMHBIH JaMbIMaybl FacbIpiap OoWbl OYKiT oJeM[Ie Kep >KaMbUIFBICBIHA dcep eTTi.
Makanania aybulapyamnbUIbIK XKepJIepiHiH JerpadalusChIHBIH 03€KT1 Macelesepl KapacThlpbliaibl.
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OHEPKOCINTIK KICIMOPBIHAAPABIH (METAJUTyprusi, MallldHa >jkKacay, SHEPreTHKa, Tay-KeH
©HEepKaciOl) MIBIFapbIHABLIAPEI MEH KAJIBIKTAphl, arPOXUMHUKATTAP (MHUHEPAJABI )KOHE OPTaHUKAIIBIK
THIHAUTKBIIITAP, TECTUIUATEP, TepOUIMATep) aTMocdepa MeH THAPOChEpaHbIH, TOIMBIPAK TCH
OCIMIIKTEpIH HETI3r1 JIacTayIIbUIapbl CAHUTAPUSIIBIK-TUTHeHaIbIK HopMaTuBTepaeH (ILIPK, IIPK,
JIOK >xoHe T.0.) acaThlH MeIIIep/e 3USHIBI 3aTTap OOJBIN TaObUIAAbl. ABTOKOIKTE], MOJUTOHIIAP
XKoHe OacKajap Ja YJIKEH SKOJOTHSUIBIK 3USH KenTipedi. AyblUl HMIapyallbUIbIFbl OHIMIEPIH OHIIpY
KOHE KalTa eHIey YHIiH Oyl mnpoOJieMaHbIH MaHBI3IBUIBIFBI-OHCITECH JaKbulgapia ayblp
METaJIap IbIH KUHATYBI a3bIK-TYJIKTIH JJaCTaHybIHA 9KeNyl MyMKiH. COHIBIKTaH KOpIIaFraH OpTaHbI
YKOHE a3bIK-TYJIIK Ti30€T1H ayblp METaIIapIbIH JaCTaHybIHAH KOPFAY ©3€KTi AKOJIOTHSIIBIK MpodieMa
O0JIbIN TaObLIAIbI.

Kinm ce30ep: aybinmmapyalllbUTBIK >KEpJiepi, aHTPOIOTEHIIIK dpPEKeTTep, OY3bUIFaH XKeplep,
HKOJIOTHSUIBIK Oarajay, el SpO3UsIChl, OHEPKACINTIK KAIIBIKTAP, PEKYIbTUBALIUS.
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MPUHIAILI YCTOMYMUBOI'O 3EMJIEIIOJIB30BAHUS
CEJBbCKOXO3AMCTBEHHBIX 3EMEJIb TYPKECTAHCKOM OBJIACTH

Annomayus

Ilenpro naHHOW CTAaTbu  SBISIETCA  JETAIbHOE M3YyYEHUE IOHIATHM  YCTOWYMBOIO
3eMJIENIONIb30BAaHUsl Ha TpUMEPE CEeIbCKOXO3AWCTBEHHBIX 3eMelb TypKecTaHCKoW oO0iacTy,
IIPOAHAIM3UPOBAH TEPMHUHOJOTMYECKUI ammapar M pacCMOTPEHbl IPUHIUIBI YCTOMYMBOTO
3eMJIenoNb30BaHus. B crathe aHanM3UpyrOTCS (PAKTOpBL, BIMSAIONINE HA YCTOMYHMBOCTH
3€MJIENIONB30BAaHUsA, a TaK)K€ IPOBENCH AHAIU3 WM3MEHEHMs IUIOLAACH CEbCKOXO35MCTBEHHbIX
3emenb ¢ 1991 mo 2021 roasl, yCTaHOBIEHO, YTO PE3KO COKpATUIIACh UX TUIONIA/Ib, U 3HAYUTEIHHO
BBIPOCIH IIoUIagu 3emenb 3amaca. CoOirofieHue NPUHIMIIOB YCTONYMBOTO 3€MJIEHOJIb30BAHUS
SIBJISIETCSL  KITFOUEBBIM  (DAKTOPOM POCTa KOHKYPEHTOCIIOCOOHOCTH CEJIhCKOTO Xo3siicTBa. [lpum
HCCJIEIOBAaHUM JTaHHOTO BOIIPOCA HCIIOJIB30BAH CHUCTEMHO-AHAIUTHYECKUM METOJ, MO3BOJISIOIINN
PacKpbITh CYTh YCTOWYMBOIO 3€MIJICMIOJIb30BAHUS KaK CJIOXHOW abCTpaKkTHO-MaTepHallbHOMN
CUCTEMBI, a TaKXKE METOJ CTaTUCTHYECKOTO aHaIW3a JJI HarjsgHOrO NPECTABICHMS JUHAMHUKU
OCHOBHBIX IOKa3aTesell CelIbCKOr0 XO3SHCTBA PETMOHAa U COCTOSHUSI CEIbCKOXO3SIICTBEHHOTO
3eMJIenob30BaHus. JlaHHasg cTaThs MMEET MEXIMCUUIUIMHAPDHBIA XapaKTep HalMCaHa Ha CTBIKE
arpapHOl 3KOHOMHUKHM M 3€MJIEYCTPOMCTBA, TaK KakK B pe3yJbTaTax MPOCIECKUBACTCS, YTO
3G HEKTUBHOCTh YCTOWYMBOTO 3€MJICTIOIB30BAHUS IPUBOIUT K YBEIUYECHHIO CEITbCKOX 035 ICTBEHHON
MPOAYKTUBHOCTH. PGSYJ'II)TaTI)I — MpOaHAIIM3UPOBAHBI OCHOBHBIC KOHICIIWHW W IIPHUHIMWIIBI
YCTOMYMBOIO  3€MJICNIOJIB30BAHMS, -  IPOBEJEH  aHaJW3  JHWHAMUKH  HCIIOJIb30BAHMSA
CeJIbCKOXO03SICTBEHHBIX 3eMeb TypKecTaHCKOM 001acTH, a TaKKe pacKpbITa pojib TOCYJapCTBEHHOMN
MOJIEPIKKH B Bonpocax yctounBoro pazsutus AIIK. ABTOpel NpuxoJsT K BBIBOAY, OCYLIECTBICHNE
YCTOWYMBOTO 3E€MJICMIONIb30BAHUSA C YYETOM D3KOJOTMYECKUX (DAKTOPOB MyTEM KOMIUIEKCHOIO
pemeHust MpoOJeM palMOHATBHOIO HCIOJIB30BAaHUS 3€Melb BO3MOXKHO 4Yepe3 ONTHMM3ALHUIO
3eMJIENIOJIb30BaHUSI.
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