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The highest yield of root crops (745.5 ¢ / ha) is achieved with a density of 100 thousand plants
per hectare (5 plants per running meter), however, there is a slight decrease in sugar content (by 0.2%)
compared with a density of 4.2 plants per running meter. A further increase in crop density (over
120,000 plants per hectare) leads to a decrease in both yield (up to 569.8 c/ha) and sugar content (up
t0 16.6%).
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ECOLOGICAL-LANDSCAPE ZONING OF INFRASTRUCTURE SUSTAINABILITY
IN AGRICULTURE

Abstract

This scientific article presents the basic information on the study of ecological and landscape
division of sustainable regional infrastructure in the agro-industrial complex. At present, zoning of
the boundaries of landscape-territorial units is of great interest in connection with the greening of
society. The ecological and landscape division of territories has a special character and significance,
since its study is aimed at determining the exact economic laws and calculations of regions, as well
as their ecological solutions and features.The main objective is to determine the spatial ecological
and landscape homogeneity of territories, as well as a quantitative and qualitative assessment of the
relationship between human activity and nature in space, including the use of land resources. In this
regard, the theoretical and methodological foundations of the ecological-economic definition of
territories should be based on philosophical, ecological-economic ideas about the relationship
between the environment, ecology and the economy, which represent a single complex natural
ecological-economic system that is in constant development. Landscape and ecological land
management works reflect the results of the ecological and economic assessment of lands and
establish the qualitative and quantitative cadastral characteristics of lands. Substantive zoning by
means of zoning makes it possible to compare different areas of the plots, as well as environmental,
soil protection and restoration measures or more rational placement of production and to calculate the
socio-ecological properties of a certain territory, as a result of which it is possible to determine the
most appropriate direction for the development of production.

Key words: agriculture, infrastructure, ecological-landscape zoning, theory, principle,
research.
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Introduction

The main difficulty in determining the scheme of ecological landscape zoning is that the
territory is, on the one hand, a natural object, and on the other, a socio-economic territorial complex.
The studied economic differentiation determines the economic mechanism of zoning and assessment
of the state of the environment, as well as the ecological-landscape definition of zoning, is responsible
for the development of territories, effective management of investment policy, and the development
of programs for the rational use of land.

The definition of ecological and economic characteristics is necessary when planning and
building new enterprises for various purposes, placing specializations in regions, as well as the
importance of planning and implementing key measures to change and preserve the ecological and
natural environment, for the development of social and labor programs. The study of ecological and
landscape zoning requires a special approach and can only be carried out on the basis of accurate and
reliable land cadastral information and monitoring data on determining the state of the environment,
as well as research into the prospects for economic development and the characteristics of the main
sectors of the economic complex that affect the ecology and the environment [1, 2 - 6].

Therefore, when performing certain zoning, it is necessary to take into account the main existing
economic and environmental characteristics and certain economic and environmental data, natural
characteristics and environmental consequences of the surrounding area for further development.

In order to carry out zoning of territories of special significance, it is also necessary to identify
land plots with varying degrees of natural, natural or anthropogenic impact on lands and determine
the importance of various biocenoses in the purification of the natural environment, as well as the
ability to self-regulate. Methodology for cleaning soil, atmosphere, rivers, reservoirs, groundwater
and pollutant emission sites depending on wind direction, as well as determining the actual
anthropogenic load on nature, such as population distribution, actual industrial and transport load,
including the placement of industrial enterprises and transport pollution, the level of toxicity and
emissions into the atmosphere, etc.

The system of ecological-landscape zoning is determined by the influence of various factors of
both natural and economic nature. In the main sense of territorial zoning, macroregionalization factors
are determined and regional physical-geographical differentiation of the macrolevel by landscape-
ecological levels and natural values is recognized. This proves that the natural process takes into
account the gravitational transfer of substances and energy products of human activity to land, since
their emissions into the atmosphere can reach the earth's surface and feed water bodies, and then
accumulate in certain natural areas.

Therefore, due to the physiological heterogeneity of large rivers and lakes, a very high climatic
differentiation is observed, caused mainly by frequent discrepancies in the direction of transfer of
man-made emissions that form the ecological state of the territory, and the directions of runoff and
wind that distinguish landscape-ecological zones of nature [2, 4, 6 - 13].

The zones are determined on the basis of calculations based on a set of indicators that
systematize the main nature of the manifestation of anthropogenic hazards of changes in the natural
environment and development of the territory of the environment. Taking into account the main
features of the criteria, a group of key indicators of territorial degradation and population growth,
deterioration of sanitary and hygienic conditions, as well as a decrease in the natural resource potential
for depletion and environmental load has been established. Changes in the genetic integrity of
landscape lands due to the degradation of key components such as soil, water, plants, etc. When
zoning with consideration of environmental requirements, the definition of territorial boundaries of
landscapes is of particular interest in connection with the environmental state of society.

The most important ecological-landscape territory has its own meaning, oriented towards real
economic data and ecological features. The main goal is to determine spatial-ecological and
landscape-homogeneous territories, quantitative and qualitative assessment of the relationship
between human activity and nature in space, including the use of land resources.
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Methods and materials

The zone of ecological districts is determined by the natural boundaries of the territory and
often coincides with the areas of distribution. In this regard, landscape-geosystems formed under the
influence of homogeneous geological factors, geosystems with one dominant type of soil, relief,
climate, vegetation - landscapes occupy a decisive place in the landscape-ecological zoning of the
territory.

The average ecological zoning of the territory is intended to ensure the rational use of lands and
the protection of the territories used by means of a set of scientifically based indicators, as well as to
link landscape-ecological territories and zonal types of territories, as well as types of ecological
zoning of lands, etc. [1, 2, 14 - 21].

The main local taxonomic unit that corresponds to the territorial integration of geosystems at
the main local level. Using these types to describe landscape types and relief types, ensure the
allocation of ecological-economic units for all land categories that determine territories created for a
specific purpose and having a specific composition.

In agricultural production, fields are divided into fields, hayfields, pastures and perennial
plantings, organized in accordance with the definition of hayfields and pasture crop rotations. And
also divided into three groups of land massifs, such as steppe and soil-protective, special, etc., then
several types of ecological categories can be distinguished.

The lands of populated areas include lands for housing construction, lands for public use, lands
for agricultural purposes, lands occupied by urban forests, etc. Lands for nature conservation, health,
recreational and other purposes are allocated according to an objective principle, but taking into
account environmental requirements. These requirements are met by industrial, transport,
communications, etc. enterprises. Security, prohibited and other zones are created around the
facilities. The system of landscape-ecological zones and territories, types and types allows for the
implementation of comprehensive background monitoring (CBM) of lands and the creation of a
network of stations for monitoring the state and changes in the natural environment in the process of
creating federal monitoring, as well as the state land cadastre at the federal and interregional levels.
The definition of land types (together with their land categories) provides for the organization of land
management, land cadastre and land monitoring systems.

For example, the relationship between local taxa of ecological zoning and the existing system
of state land cadastre allows us to determine the areas of distribution of negative phenomena and
processes, such as a decrease in soil fertility, deterioration of melioration conditions; increasing their
contamination with toxicants; destruction and degradation of lands due to anthropogenic loads and
other processes. This is important for the organization of local monitoring, development and
operational implementation of a set of land-cadastre, environmental, land reclamation, land and other
measures in order to prevent the transformation of unfavorable phenomena and processes into zones
of environmental disaster.

This systematic approach to the study of the land fund and its zoning, combining organizational,
economic, ecological, landscape, land use and other methodological requirements and conditions,
allows us to define an ecologically homogeneous, primary natural-territorial complex and taking into
account the influence of a complex of natural and anthropogenic factors (global, regional, local), the
main element of ecological zoning of the territory is formed on the basis of morphological units of
the landscape (facies, natural boundaries).

Functional types of ecological-economic territorial-landscape systems are divided according to
the economic process formed on the basis of the use of certain natural resources, for example, mining,
agriculture or forestry. Depending on the relationship between economic activity and the natural
environment, ecological and economic territorial landscape systems can be divided into three groups:
industrial, agricultural, recreational and specially protected areas [4, 8, 22—26]:

1. Production, ecological and economic systems are characterized by significant changes in
natural landscapes and weakening of the biological cycle, increasing air and water pollution. They
are characterized by saturation with industrial facilities and infrastructure elements. These systems
are characterized by man-made landscapes and a real cycle of things (production, processing, export).
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2. Ecological and economic systems of agriculture — natural landscapes changed as a result of
anthropogenic activity. These landscapes have somewhat lost their original appearance compared to
the landscapes of the first group.

3. Recreational and protected ecological-economic systems - recreational zones, reserves,
sanctuaries, national parks and other specially protected territories. Human influence here is aimed
mainly at optimizing natural landscapes. Recreational systems almost everywhere experience
significant anthropogenic load.

The ecological-landscape and economic subsystems represent a single system, the
characteristics and functioning of which are largely determined by the natural resources of the
landscape and anthropogenic activity. Their interrelation is reflected in the influence of economic
achievements on environmental indicators. The unity of the ecological-economic subsystems
presupposes the improvement of management of both the economy and the surrounding natural-
landscape environment.

The determination of directions for further development of land cadastral territories on an
ecological-landscape basis is based on a comprehensive analysis of long-term economic, ecological
and social processes. Taking into account the efficiency of various types of production and
distribution of anthropogenic and natural factors, when assessing these processes, alternative options
for the development of ecological and economic zones, as well as integrated economic and natural
management systems, are used.

When dividing land cadastral territories according to ecological and landscape features, the
specialization and complexity of the economy, administrative and transport links, especially between
large cities, are taken into account. Powerful industrial facilities, including dozens of enterprises and
entire groups of cities and towns, are simultaneously the core of the ecological-landscape region, and
the region itself is the initial generation of the ecological-economic landscape system of the region.
Here the initial territorial connections between cities, towns and private enterprises are formed.

Therefore, the main basic information for determining land cadastral territories on a landscape-
ecological basis can be divided into three main groups: materials characterizing the natural features
of the region and assessing the state of the environment; on the placement of pollutants (enterprises
of various sectors of the economy taking into account the prospects for their development, on the use
of pesticides, mineral fertilizers, etc. in agriculture); on the analysis of the economic situation of the
sectors of the national economic complex in the analyzed territory.

The regions, in turn, were divided into provinces, which are characterized by the type of
hydrogeological structure, the set of soil-forming rocks, the structure of the soil cover, a closer
connection of its parts (regions) than districts, this is a certain nature of interaction, the direction of
change in the structure of land use in changing climatic and hydrogeological conditions. In urban
planning, the main instrument for regulating the land use system in cities is zoning (architectural,
urban planning, functional, territorial-economic). This zoning mechanism is aimed at reducing the
likelihood of conflicts between different types of urban activity. Various legal regimes of land use
have been established for the allocated territories. The division of urban territories into functional
zones is the most general form of taking into account various requirements for rational land use,
including a set of regulatory parameters (purpose of the site, its maximum dimensions, development
coefficient, share of green and open areas, etc.).

Results and discussion

The main task of landscape-ecological zoning of the territory of the country, republics,
territories, etc. is to determine a scientifically substantiated system of taxonomic units (taxa)
characterizing existing landscape-ecological zones (macro level) and land plots of the land fund. other
taxa at the regional and local levels. They are the basis for a comprehensive assessment of information
support for land monitoring of lands, the state of land resources and the timely detection of changes
occurring under human influence, for forecasting, preventing and eliminating the consequences of
negative processes, monitoring the state and protection of lands, ensuring their rational and efficient
use.
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To carry out zoning, it is necessary to select the main parameters that determine the natural,
economic and environmental characteristics of the territory. Specify such characteristics as
geographic location, size; natural conditions, resources; structure of the economic complex, features
of infrastructure and placement, as well as the state of the main components of the natural
environment.

When describing the geographical location of regions, special attention is paid to their
proximity to large industrial centers, sources of raw materials and main transport routes. Geographical
location has a significant impact on the rate of development of natural resources, the launch of new
industries, the preservation and reconstruction of traditional industries, and the development of
external relations. Natural conditions form a complex system of direct and indirect connections that
have a great influence on the formation of ecological and economic characteristics of regions. Climate
is a determining factor in the formation of large ecological and landscape territories that describe the
main zonal features of territories that differ significantly from each other in ecological conditions and
agricultural orientation. Geological structure, hydrographic, hydrological features, etc. within small
territories located in one climate zone. In these cases, climatic and natural components are felt: the
relief of the territory, the activity of erosion-denudation processes, hydrological and hydrogeological
features, etc., in turn, act as direct factors in the formation of the region [1, 27 - 31].

Hydrographic and hydrogeological features of the territory and its water supply have a
significant impact on the ecological features and economic development of regions. Distribution of
water resources is a determining factor in the formation of large territories and their differentiation
into smaller ecological-landscape territories. The configuration of the contours of large rivers, canals
and large lakes is also important for determining ecological-landscape zones, since the geological
structure influences the placement and purpose of economic facilities, being a direct factor in the
formation of the territory. According to the scale of impact on ecosystems, the following geological
factors can be distinguished: global, regional and local changes, which are the result of interaction at
different levels. Global changes in the geological environment include movements of lithospheric
plates, which lead to long-term changes in ocean waters and atmospheric air circulation, and also lead
to changes in climate and, consequently, ecosystems.

In this case, global changes are determined by the dynamics of geophysical and geochemical
fields, changes in the Earth's geomagnetic field, the Earth's wave electromagnetic gravitational fields,
fluctuations in solar radiation, changes in the ionosphere and magnetosphere caused by volcanic
eruptions, earthquakes, industrial explosions, etc.

This leads to global changes in the geological environment, as well as intensive use of mineral
and energy resources for obtaining fuel and raw materials, since the volumes of their use in the current
situation are comparable to the flows of substances on the earth's surface, due to which new oceanic
crust is formed.

In addition, global change is associated with the impact of industrial, energy, agricultural and
forestry activities on landscapes and soils. These changes are important to consider because they are
related to meeting human needs for food and energy in the future. Regional geo-ecofactors
determining the state of atmospheric air circulation depend on the features of the mesorelief and
determine the risk of deterioration of the quality of the environment and the associated health of the
population. The influence of regional geo-ecofactors on the health of the population is as follows
(Table 1) [1, 2,11, 32 - 34].

Table 1. The influence of regional geo-ecological factors on the health of the population
Description of geofactors and atmospheric processes caused | Health status of the population
by them.
Intermountain valleys and basins. The average annual | Mass cases of acute diseases. Increased mortality
frequency of air stagnation lasting more than 5-10 days is

50-75%.
Hilly plains and low mountains. The probability of air | Violation of physiological functions of the body.
pollution is 30-50%, duration 1-5 days. Development of chronic diseases. Reduction in life

expectancy
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Oypat. The probability of air pollution is 15-20%. High | Irritation of the senses. Changes in physiological
concentrations of pollutants persist for up to 3 days. functions

Many landforms serve as natural boundaries between ecological and economic regions or their
groups. The distribution areas of anthropogenic landforms are also important for the formation of the
territory.

The soil cover has great regional significance. For example, the main massifs of eroded soils
are located on the highest and most fractured areas. The greatest concentration of soil disturbance by
mining enterprises is also observed here. Therefore, zones of soil disturbance by natural (erosion,
denudation) and anthropogenic processes can often be used as an auxiliary factor in establishing the
boundaries of ecological-landscape zones of regions.

When determining the degree of resistance of natural components to anthropogenic impact, it
is necessary to take into account the ability of natural objects to self-purify and absorb pollutants and
the range of use of natural resources. Key natural resources include mineral, land, forest, water and
recreational resources that people are increasingly using.

In this case, it is necessary to determine the ratio of different types of natural resources,
indicating the leading resources in the economic development of the region, as well as promising
resources that can play an important role in the further use of natural resources. development of the
territory and its natural resources. The structure of natural resource use is changing and becoming
more complex. Some types have been used for a long time, while others have changed as a result of
active anthropogenic activity, so careful analysis is needed when forecasting the use of natural
resources.

The characteristics of natural resources have a significant impact on the economic state of the
ecological and landscape territory. When studying the structure of production and economic
characteristics of a land cadastral region, it is necessary to take into account that the leading feature
is the specialization and location of production. It is also necessary to take into account the size of
industrial enterprises, the capacity of energy systems, sources of raw materials, the position of the
region in the economic complex of the region, the connections between industries and enterprises
within the region, and the main intermediate connections.

When analyzing agriculture, first of all, the signs of specialization, the total area of land, the
area of arable land (agricultural land in relation to the population of the region and its total area, the
volume of production) (the total volume of production per unit of land) are determined; land use area
and the share of arable land in the area of agricultural land use and other indicators of economic
activity that affect the condition of land use.

When analyzing the pollution of atmospheric air and water sources, the average annual
concentration of dust, sulfur dioxide, nitrogen oxides and other pollutants characteristic of a certain
territory over the past 5 years is determined.

When analyzing the sanitary condition of surface waters, it is necessary to analyze the places
of discharge of wastewater and its quantity, the concentration of harmful substances in wastewater,
the presence of waste-free water use technologies and wastewater reuse; the composition of industrial
production in the region under study, etc.

Chemical contamination of soil is assessed by the volume of areas where biochemical
contamination has occurred. Soil contamination zones are roughly determined taking into account
materials on natural zones of biogeochemical contamination, as well as taking into account the spread
of chemical contamination of atmospheric air and water from industrial facilities.

Emissions from industrial enterprises have a negative impact on plants. Pollution of air and soil
with gases and dust affects plant growth. For example, in experimental plots located near pollution
sources, the height of plants was 60%, the length of leaves was 69%, the length of inflorescences was
8%. The concentration of the most common harmful substances should not exceed: sulfur dioxide -
785 g/m?3, ozone - 59, nitrogen dioxide - 4700, hydrogen fluoride - 0.08, ethylene - 6...7, chlorine,
hydrogen sulfide and ammonia - 1500...1700 g/m?®.
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Favorable conditions, if more than 75% of the territory is outside the zones of influence of noise
and sources of air, soil, water and vegetation pollution and less than 25% is in zones with maximum
permissible concentrations of pollutants: relatively favorable - with a ratio of 50:50 and unfavorable
if more than 50% of the territory is in the zone of influence of noise and pollution sources with a
concentration exceeding permissible standards [1, 2, 11, 32 - 34].

Conclusion

Research by scientists shows that industrial pollution has a significant impact on the quality of
agricultural crops and livestock productivity in various ecological and economic regions. Damage to
agriculture depends on the type and intensity of industrial pollution.

Therefore, it is necessary to determine the optimal parameters of the state of the atmosphere, at
which the losses of productivity and quality of agricultural crops are minimal. Such parameters are
developed individually for each ecological and economic region.

In addition, it has been established that the biosphere is most polluted in areas where ferrous
metallurgy, coke, chemical, and coal industries are located. An analysis of the reduction in
agricultural crop yields depending on the degree of air pollution showed that it reduces the
concentration of sulfur dioxide and industrial dust in the air by 0.1 mg/m3, nitrogen oxides, phenols
and ammonia by 0.01 mg/m3. The deficit of basic grains is 20-25%, vegetables - 15.20 m, feed - 25-
30%. In areas with a predominance of tire production and metalworking, a reduction in the
concentration of sulfur dioxide, hydrogen sulfide and dust by 0.1 mg/m3 will increase the yield of the
main grain and leguminous crops by 12-15%, as well as vegetables - 15-20, and fodder crops - up to
25% [1, 2, 11, 32 - 34].

The anthropogenic load on a certain territory is determined not only by the degree of
environmental pollution, but also by the consumption of natural resources (minerals, water, etc.).

The results of the analysis of the state of the natural environment can be summarized in the
form of partial and integral maps recording areas with varying degrees of environmental damage.

When describing the characteristics of settlements and the abundance of labor resources in
ecological-landscape areas, it is advisable to use such indicators as the absolute population size and
its density. The combination of these indicators is sometimes called the load area or pressure. In urban
and rural areas, the different degree and quality of this load generates different ecological-economic
processes.

The study of demographic characteristics and territorial distribution of the population in cities
and small towns is one of the main areas of research in land cadastral zoning on an ecological-
landscape basis.

In addition, it is necessary to take into account the history of population formation, its decisive
influence on the organization of national, social and industrial activities, the development of transport
communications, the provision of consumer, cultural and medical services.

However, the formation of urban agglomerations is also accompanied by a significant reduction
in agricultural land and an increase in unjustified traffic. The concentration of population leads to an
increase in anthropogenic pressure on the natural environment and may cause negative consequences
in the future.

In conclusion, when zoning, local territories of the urban development system structure are
considered and distinguished according to the following aspects of its functioning: transport-
functional, visual-spatial, natural-ecological, historical-cultural, engineering-technical. The result of
zoning is a land zoning plan: a graphic document with an explanatory note, developed as part of the
city's general plan (if it is absent, a separate document). The composition of city lands in combination
with the general features of the proposed functional use is determined by indicating the degree of
prospects and efficiency of their use. Land zoning in a market economy is a permanent form of control
over the use of the territory of populated areas as a mechanism for managing land resources.

Funding: The work was financed under the scientific and technical program “Formation of
spatial data infrastructure of the Republic of Kazakhstan using technologies and principles 2.0”
(individual registration number — BR 22886730) within the framework of targeted funding from the
Ministry of Agriculture of the Republic. Kazakhstan.
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AYBLI IHAPYAIIBUIBIF BIHIAFTBI UH®PAKYPBIJIBIMHBIH
TYPAKTBLJIBIFBIH SKOJOTUSJIBIK-TAHIIIA®THIK AUMAKTAY
Anoamna
byt FeUTBIME Makajaja aybll I[IApyallbUIbIFBIHAAFEl MH()PAKYPBUIBIMHBIH TYPAKThUIBIFBIH
SKOJIOTHSUIBIK-TaHIIIAPTHIK ~ aiiMakTayabl 3epTTEyIiH Heri3ri mMariaymartapbl OepinreH. Kasipri
Ke3eHJe KOFaMIbl JKACBUIMAHABIPYFa OailaHBICTBl JaHAMAPTTHIK ayMaKTBIK OipiiKTepaiH
IIeKapachlH/Ia YKOJOTHSUIBIK TaJlalTap/bl €CKepe OTBIPBINT aydaHJaCThIPy YJIKCH KBI3BIFYIIBUIBIK
TYIBIPAbl. DKOJIOTHSUIIBIK-TaH A THIK JKepP-KalaCTPIBIK ayJaHAACThIPY KYpJeli CUIaTKa he jKOHe
nepOec MoHTe We, OUTKEHI 0JT aifMaKTap IbIH HAKTHI KAJIBINITACKAaH YKOHOMHUKAJIBIK 3aH/IBUTBIKTAPBIH
YKOHE OJIAP/IBIH IKOJIOTHUSIIBIK EPEKIIETIKTEPiH ecernke anyra OarpiTTanrad. OHBIH HEri3ri MaKcarhl —
KEp pecypcTapblH TalJalaHylbl KOca ajFfaH/aa, FapbhIITarbkl ajgaM KbI3METI MEH TaOHWFaTThIH
apakaThIHACHIH CaHJBIK JKOHE CcamalblK TYPFBIOAH Oarajayra MYMKIHIIK OepeTiH KEHICTIKTIK
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AKOJIOTHSUTBIK-TTAaHAIIAPTTHIK OIPTEKTI ayMakTapabl aHbIKTay. HoTmkeciHme Kepii 3KOIOTHSIIBIK-
SKOHOMHKAJIBIK ayTaHJACTBIPYIbIH TEOPHUSUIBIK KOHE OiCHAMAJBIK MPHUHIMITEP] TaOUFATTHIH,
SKOJIOTHUSIHBIH JKOHE SKOHOMHUKAHBIH OaiiaHbICTapbl TYpalibl (GHIOCOMUSIBIK, SKOJOTHSIIBIK HKOHE
HSKOHOMUKAJIBIK UAESAIapFa Heri3/1enyl THIC, OJ1 TYPaKThl TYPAE JaMbII KeJle KaTKaH O1pTyTac KemeH i
TaOMFU  DKOJIOTUSIIBIK-OKOHOMHUKAIIBIK KYHEHI Kypaiabl.  DKOJOTHSUIBIK-TAHAIIA(THIK Kep-
KagacTpiblK ~ aylaHJACTBIPY  OKOJOTHSIIBIK-DKOHOMHUKAIBIK JKOHE  JaHmmadTThIK  Oaranay
HOTIDKENIEPIH KOpCEeTelll JKOHE TEK camajblK €MeC, COHBIMEH Karap CaHIBIK Kep-KalacCTPIIbIK
cUmarTaMaiapiabl Oenriieyre MyMKiHAIK Oepeni. Mynnail alimaktapra 0eiy KOpIIaraH OpTaHbI
KOpFay, TOIBIPAKThl KOPFAy JXKOHE KAJbIHA KEJTIpy IIapajapblH HEMECe OHIIPICTI HEFYpIIbIM
YTBIM/IBI OPHAJIACTHIPYABI KAXKET €TETiH SpTYpIIi ayMaKTap/bl CalbICTBIPYFa, COHNai-aK Oenriui Oip
ayMaKThIH OJIEYMETTIK-DKOJOTHUSIIBIK ~KAaCHETTEpiH Oenrijieyre MYMKIHIIK Oepeli, COHBIH
HOTHXKECIH]Ie €H KOJAiIbl OHAIPICTIH AaMy OaFbITHIH aHBIKTayFa O0Jabl.

Frutbimu makana Kazakcran PecriyOnukachl Aybul mapyambUibiFbl MUHHCTPIIITIHEH MaKCATThI
KapKbUIaHBIpy IneHOepiHae «2.0 TeXHONOTHsUIaphl MEH KaFWJaTTapblH MMaliJanaHa OTBIPBIIL,
Kazakcran PecryOnrkachlHBIH KEHICTIKTIK JIepeKTep HHQPAKYPBUIBIMBIH KJIBIITACTHIPY» FHUIBIMH-
TEeXHUKAJBIK OarmaapiaMachiHbIH (keke Tipkey Hemipi — BP 22886730) KapKbUIbIK KOJIaybIMEH
KY3€ere achIpbUIIIBL.

Kinm ce30ep: aybu1 mapyambUibFbl, ”HYPAKYPBUIBIM, SKOJIOTHSUIBIK-TAaHAMIA(THIK aiiMakray,
TEOpHs, IPUHIIUI, 3epPTTEeyJIep.
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STapascruii pecuonannwiii Yuusepcumem um. M.X,Jlynamu, rimm_1205@mail.ru
IKOJOT O-TAHAIA®THOE PAUOHUPOBAHUE YCTOMUYNBOCTH
HHOPACTPYKTYPBI B CEJIbCKOM XO3SMCTBE

Annomauus

B nanHO Hay4YHOH CTaThe U3JI0KEHBI OCHOBHBIE CBEJICHHUSI 110 NCCIIEA0BAHUIO 3KOJIOTHYECKOTO
U NaHgmadTHOTO JeleHHs] YCTOHYMBOW HMH(PACTPYKTYphl pEruoHa B arpONpPOMBIIUICHHOM
KOMIUICKCe. B HacTosiee Bpemsi 30HUPOBAaHUE TPaHUI] JIAHTIIA(DTHO-TEPPUTOPHATBEHBIX CIUHHII
Mpe/cTaBiIsieT OONBIION HWHTEpPEC B CBA3M C JKOJOTH3alueil oOlmiecTBa. DKOJIOTHMYECKOE U
na"amadTHOE AEJICHUE TEPPUTOPHIA UMEET 0COOBIN XapaKTep U 3HAYE€HHUE, TIOCKOJIbKY €T0 N3yYeHHe
HaIMpaBIIEHO Ha OMpEJeIeHNE TOYHBIX SKOHOMHUYECKUX 3aKOHOB M PacueTOB PETHOHOB, a TAK)KE MX
9KOJIOTMUECKUX pelIeHui U ocobeHHocTel. OCHOBHAs 1LI€Jb — ONpPEeIeHNE MPOCTPAHCTBEHHON
JKOJIOTHUECKONH U JaHAMAa(QTHO-OJHOPOJHOCTH TEPPUTOPUN, a TaKkKe KOIWYECTBEHHAs W
KaueCTBEHHAs OIICHKA B3aWMOCBSI3H JICATEIIBHOCTH YeJIOBEKAa U IIPHUPOJIBI B IPOCTPAHCTBE, BKITIOYAS
MCIOJIb30BaHUE 3€MENIbHBIX PeCypcoB. B CBsI3H € 3TUM TeopeTHUeCcKre U METOI0JIOTMUECKUE OCHOBBI
9KOJIOr0-3KOHOMUYECKOTO OIpPENEICHHs] TEPPUTOPUM JTOJKHBI 0a3upoBaThcsl Ha (PUIOCO(PCKUX,
IKOJIOTO-DKOHOMUYECKUX MPEACTABICHUSX O B3aUMOCBSI3U OKPYXKAIOIIEH Cpellbl, KOJOTUU U
HSKOHOMHKH, TPEICTABISAIONNX COO0W €IWHYI0 CIIOKHYIO MPHPOTHYIO 3KOJIOT0-DKOHOMHUYECKYIO
CUCTeMY,  HAaXONAIIYICS B  TOCTOSSHHOM  pa3BUTHH.  JlaHIImagpTHO-IKOIOTHYECKHe
3eMJICYCTPOUTENBHBIE PabOTHl OTPAKAIOT PE3YNBbTAThl HKOJIIOTO-KOHOMHUYECKOW OIEHKH 3eMENb U
YCTaHABIMBAIOT KAYECTBEHHBIE M KOJMYECTBEHHBIE KaJaCTPOBHIE XapaKTEPUCTHUKU 3EMeElb.
ConepxaTenpHOE paiOHMPOBAHWE ITyTEM 30HHPOBAHUS [AeT BO3MOXKHOCTH COTIOCTABIISITh
pa3NUYHbIE ~ TEPPUTOPHH  y4acTKOB, a  TakKke  MNPHUPOJOOXPAHHBIE,  MOYBO3AIIUTHO-
BOCCTAHOBHTEIIBHBIE MEPONPUATHS WM OoJiee palMOHAIBFHOE pa3MEIICHHWE IPOHM3BOJCTBA H
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pacdeTHO ONPENENsATh COLUMAIBHO-3KOJOTMUYECKHE CBOMCTBA OIPEIACICHHOW TEPPUTOPUH, B
pe3yabTaTe Yero MOXKHO OIpedeNuTh Haubosee Ieaecoo0pa3Hoe HaIlpaBlieHHE Pa3BUTHUA
MIPOU3BO/ICTBA.

PaGora BpImonHeHa Tpu (UHAHCOBOM TMOAJEPKKE HAYYHO-TEXHHMUYECKOH IPOTPaMMBI
«DopMupoBaHnue UHGPACTPYKTYpPhl MPOCTPAHCTBEHHBIX JAaHHbIX PecnyOmuku Kazaxcran c
HCII0JIb30BAHNEM TEXHOJIOTUH U NpUHIMIOB 2.0%» (MHAMBUyaIbHBIA pErUCTPAllMOHHbIN HOMEp — BP
22886730) B pamkax 1ieseBoro puHaHCHPOBaHUS MUHUCTEPCTBA CEITLCKOT0 X03sicTBa PecnyOnmku
Ka3zaxcraH.

Kntouesvie cnoea: cenbckoe XO034HWCTBO, HUH(MpaAcCTpyKTypa, SKojoro-maHamadTHOE
pailoHupOBaHME, TEOPUS, IPUHIIUIL, UCCIIEIOBAHHE.

MPHTH 23.01; 23.02;40.13; 40.15 DOI https://doi.org/10.37884/2-2025/25

H.C.Myxamaoues, A.M.Haounosa,
I' K. Menoibaesa™, H./[. Kypmaneanuesa, M.A. Tatiwuxos

TOO «Kaszaxckuit HUU 3awumol u kapaumuna pacmenuii um. K. Kuembaesar, Aimamol,
Kazaxcman, nurzhan-80@mail.ru, aizhan_chadinova@mail.ru, www.gulnaz87.kz@mail.ru*,
n.kurmangalieva77@mail.ru, maliktaishikov777@gmail.com

BUOJIO'MYECKAA 3AINATA COU OT TYPKECTAHCKOI'O ITAYTUHHOI'O
KJIEHIA (TETRANYCHUS TURKESTANI Ug. et Nik) B YCJIOBUSIX AIMATUHCKOU
OBJIACTH

Annomayus

Cost siBisieTCsl 1IEHHOW MAcClIMYHOM M BBICOKOOEIKOBOM KYJIbTYpOH, MMEHHO IOATOMY €€
MIPOU3BOJICTBO B MUPE TIOCTOSIHHO yBEJIUYMBaeTCs. 3a mocieanue 20 JeT 0TMeYaeTcsl YBEeIHUCHHE
MOCEBHOM TIoma U con B mupe B 1,82 pasa, a BaoBoro npousBojacTBa — B 2,64 pasa. Benencrsue
ONMaronmpHUsATHBIX AKOJIOTUYECKUX M MOUYBEHHO-KIMMATUYECKUX YCIOBHM Jsi BO3AENBIBAHUS COU B
MoceBax MIMPOKO PACIIPOCTPAHEHBI OOJIE3HU U BPETUTEIH.

I[Ipu ¢dopMupoBanun u co3peBaHUd O000OB COM JOMHUHAHTHBIM BHJIOM SIBISIETCS
TypKecTaHCKUM mayTuHHbIA kiaen|  (Tetranychus — turkestani).  3HauuTenbHOE  TOBBIIICHHUE
TEMIIEpPaTypbl BO37yXa TMOJOKUTEIbHO BIHUSET HA CKOPOCTh W WHTEHCHUBHOCTH Pa3MHOXKECHUS
KJICIEeH, CYIIeCTBEHHO YBEIMYMBAs MX KOJWYECTBO. [IpM TakuX YCIOBHSX PE3KO BO3PACTAET U
AKTUBHOCTH MOJABIKHBIX CTaJUN KIIEIIa U UX BPEIOHOCHOCTh. MIMaro v JTUYUHKU KJIElla BPEeasT C
HIOHS TIO CEHTSIOph, BO Bpems (a3 BETBICHHS - OYyTOHU3AIMM BBICACHIBAIOT COK W3 HWKHEH
TUTACTUHKH JTUCTHEB, OIUIeTask MAyTUHOM JTUCThS, IIBETKU, MOJIObIE OOOBL.

B craThe mpuBeIeHbI pe3yIbTaThl UCTIBITAHUS TT0 TEXHOJOTUU BHECCHHUS JKHUIKUX TICCTHIIH/IOB
poTuB BpeaHbix opranu3mMoB ¢ BIIJIA Ha moceBax cou. Pe3ynbTaThl HCHIBITAHUS TIPOTHB BPEIUTEINS
TYPKECTAaHCKOTO TAyTHHHOTO KIIEMla TPU BHECEHWUW KHUJAKOro mectuiuaa Axrtapoput 1,8
(Streptomyces avermitilis), ¢ Hopmoit pacxoma 0,9 si/ra ¢ momoisio BITJIA moka3aau BBICOKYIO
onosoruaeckyro 3pheKTUBHOCTE - 84%.

Knrwoueewie cnosa: cos, epedumens, necmuyuo, onpwickusamenv, BII/IA, 6uonocuueckas
aghghexmuenocme.

Beseoenue

Cost — camasi paclipoCTpaHeHHasi B MUpE BBICOKOOENIKOBAs M TUBEPCUPUKAIIMOHHAS KYIbTYpa,
LIMPOKO UCTIONIb3yeMasi B TEXHUYECKUX, KOPMOBBIX U nuieBbIX Hensx [1]. Cornacuo nanusix ®AO,
3aHuUMaromeincss mnpobimemamu  npogoBosibecTBUS  npu  OOH, MupoBble mOTepu  yposkas
CEJIbCKOXO3SCTBEHHBIX KYJIbTYp OT BpEAHBIX OPraHW3MOB (BpeAMTENH, OOJE3HH, COPHSIKHU)
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