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Abstract: Land management as a state system of measures aimed at providing the population with food, providing
other sectors of the national economy with raw materials at the optimal level of investment in resources and their
maximum return in compliance with environmental goals, as well as programs to ensure standards and requirements
for land use of agricultural enterprises aimed at acquiring ecologically clean crop and livestock products while pre-
serving natural resources. The management of land resources of agricultural enterprises based on agricultural zoning
indicators is proposed, which provides information on regionalized crops and crop rotation types that are most suita-
ble for growing at a particular agricultural enterprise, implementation of technological measures for land use and
protection, the level of impact on productivity, and use efficiency of land by an agricultural enterprise. Criteria fea-
tures of land zoning types that shape agrarian zoning, identification of their impact on the development of agricultur-
al enterprises in the land management system have been identified. The component structure of agrarian zoning as a
branch zoning of lands in the agrarian sector of the economy has been singled out and disclosed to improve man-
agement actions to form a competitive agricultural producer. Given the classification features of the elements of eco-
logical zoning, which are part of the agricultural zoning, there are restrictions on the cultivation of certain crops on
the territory of the agricultural enterprise, taking into account its local characteristics. Economic indicators in per-
forming the economy such as specialization, concentration, and skillful integration of production will help increase
the efficiency of land use of agricultural producers. Social and economic classification features of agricultural zon-
ing will determine the level of employment and integration of labor.

Keywords: Land resources management, land zoning, agricultural zones, agricultural enterprise, natural and agricultural zon-
ing, natural and economic zoning, social and economic zoning, ecological zoning.

INTRODUCTION

Land management as a state system of interconnected legal,
technical, economic, organizational, and technological
measures of the state in market conditions aimed at regulat-
ing land relations, organizing a rational, efficient, and envi-
ronmentally stable territorial unit at the appropriate levels
based on sustainable development.

The science of management is based on the works of Taylor
F. (1991), Gilbert F., Gilbert L., and Gantt G. The instability
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of the market capitalist economy and the need for govern-
ment intervention in management was first proved by
Keynes J. (2012).

Major credit for the development of scientific prospects and
ideas of humanization of production management belongs to
Owen R. (1950), who practiced the introduction of social and
psychological methods of management, which were un-
known at the time.

Ricardo D. paid considerable attention to the issues of man-
agement under industrialization — the distribution of the val-
ue of goods between different classes of society, coordina-
tion, and management of production control at the enterprise.

Smith A. (2007) analyzed the obligations of the state and the
individual. He believed that the state should ensure the safety
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of human life and property, resolve disputes, ensure compli-
ance with the rules, and perform other functions that the in-
dividual is unable to perform independently or does so inef-
ficiently.

For the first time, management functions (planning, forecast-
ing, and scientific prediction of national economic develop-
ment) were formulated by Fayol A. (1991).

Significant attention to land management in Ukraine has
been paid by modern domestic scientists. Researchers such
as Verveiko A. P. (2001) and Horokhov G. I. (1984) studied
the issue of organization of the territory and management of
land resources of agricultural enterprises with the use of land
management methods.

The classification of management methods (administrative,
economic, and socio-psychological) based on the content and
mechanism of the influence on land resources was proposed
by Horlachuk V. V. (2002), Viun V. G. (2002), Peshchanska
1. M. (2006), and Sokhnich A. Ya. (2002).

Characteristics of economic management methods, which are
the ways to achieve economic goals based on the implemen-
tation of the requirements of economic laws were proposed
by Tretyak A. M. (2008) and Dorosh O. S. (2011).

Martyn A. G. (2008) argued that economic methods of pro-
duction management are more flexible and more responsive
to changing social needs.

Dobryak D. S. (2004) drew attention to the environmentally
sound use of agricultural land in the management of land
resources.

Koshkalda I. V. et al. (2018) paid attention to the ecological
and economic foundations of anti-erosion stability of agricul-
tural landscapes in agricultural enterprises.

The issue of land zoning as an integral part of land manage-
ment, allocation of units of natural and agricultural zoning,
the establishment of their boundaries, classification features,
and development of schemes of natural and agricultural zon-
ing of Ukraine was studied by such scientists as Kanash O.
P. (2007), Loik G. K. (2011), Nosko B. S. (1985), Osypchuk
S. 0. (2011), Chepkov B. M. (1985), and others.

METHODOLOGY

The methodological basis of the study is the dialectical
method of cognition and a systematic approach to the analy-
sis of the issues of the formation of environmental and eco-
nomic management of land resources of agricultural enter-
prises under the conditions of zoning. The theoretical basis
of the study was the scientific works of domestic and foreign
scientists on land management, formation, and development
of agricultural enterprises under the conditions of zoning.
The scientific and methodological bases of natural-
agricultural zoning of the territory of Ukraine, the selection
of taxonomic units of zoning and their main characteristics
were used in the research.

The methods used in the research are as follows: historical
and evolutionary (zoning theory in progress and as a separate
scientific field), abstract and logical (theoretical generaliza-
tions and formulation of conclusions), computational and
constructive (determining the optimal ratio of land for ad-
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ministrative areas), comparative and other generally accepted
methods and modern economic and statistical methods.

The practical basis of the study was the basis of the introduc-
tion of agrarian land zoning in the management of land re-
sources. The influence of agrarian zoning on increasing the
efficiency of use of the land resource potential of agricultural
enterprises has been established. Criterion features of types
of land zoning that form agrarian zoning, identification of
their impact on the development of agricultural enterprises in
the land resources management system are determined. The
component structure of agrarian zoning as a sectoral zoning
of lands in the agrarian sector of the economy is singled out
and disclosed in order to improve management actions for
the formation of a competitive agricultural producer. In the
territory of Sumy region and Kharkiv region, the boundaries
of agricultural zones have been determined. The results of
the research are applied in production, in scientific activity,
in the economic sphere in order to increase the efficiency of
the use of the land resource potential of agricultural enter-
prises.

RESULTS AND DISCUSSION

Land zoning is implemented in terms of land management of
agricultural enterprises on the territory of an object, which
shows a sign of zoning within an administrative-territorial
unit, under the influence of land management in ensuring
land use according to their intended purpose. Land zoning
should establish the presence or absence of the level of re-
strictions on the use of a specific land plot, taking into ac-
count its location within a certain zone; restriction of the
rights of landowners and land users. These restrictions
should refer to spatial characteristics, the formation of agri-
cultural enterprise type, tillage system, the zonation and cul-
tivation of certain crops, types of crop rotations, and so on.

Land zoning is the determination, allocation, and consolida-
tion of homogeneous territories and landmasses in compli-
ance with certain properties, which are established according
to the task, category of land, existing restrictions on land use,
and the type of land use.

In the United States, Germany, and France, land zoning is
being considered within the legal framework. Information on
land zoning is open and the entrepreneur or investor can get
all the information about the existing restrictions and risks in
certain areas. The experience of the Russian Federation,
which has already introduced certain types of land zoning,
shows the viability and effectiveness of this measure. This
direction is acceptable for Ukrainian conditions.

To improve land use planning, formation of land use regula-
tions and an increase in the efficiency of land relations regu-
lation following the draft Law of Ukraine “On Land Zoning”
types of land use are distinguished, one of which is agricul-
tural.

Accordingly, there is a need to allocate separate sectoral zon-
ing for the agricultural type of land use — agricultural zoning,
which is applied for agricultural enterprises.

Land zoning as one of the directions of the State Land Ca-
daster is fixed in the Law of Ukraine “On the State Land
Cadaster” (Article 17). Attempts to apply land zoning were
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made according to the Law of Ukraine “On the General
Scheme of Territorial Planning of Ukraine” to create a full
living environment and favorable conditions for the econom-
ic development, which determine the allocation of agricul-
tural zones.

The boundaries of the zones are specified during territorial
planning at the regional and local levels and are determined
according to the procedure prescribed by law.

Land zoning is carried out on the territory of the council,
where the interests of territorial communities and executive
bodies are accommodated.

Natural and ecological conditions have a significant impact
on the development of the economy in agriculture. There are
six natural and economic zones on the territory of Ukraine:
Polissya, Forest-Steppe, northern and central Steppe, south-
ern Steppe, foothills and mountainous regions of Crimea,
foothills and mountainous regions of the Carpathians. Each
of them has its characteristics and differs in the sectoral
structure of agriculture.

Natural and economic zoning of land affects the concentra-
tion of means of production, land, and labor resources aimed
at increasing output in specialized enterprises and associa-
tions — the concentration of agricultural production.
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To provide more accurate recommendations to agricultural
producers, it is necessary to take into account the indicators
of ecological zoning — the division of the territory by the
intensity of use into three ecological and technological
groups (ETG). This division helps to differentiate the use of
agricultural land, allows moving from rectangular to contour
organization, provides information on the optimal ratio of
crop rotations and continuous sowing depending on the po-
tential risk of erosion processes, as well as intensive and
organic farming.

The basis of zoning of agricultural lands is natural and agri-
cultural zoning — the division of the territory of Ukraine and
individual regions, taking into account natural conditions and
agro-biological requirements of crops.

As a result of research work done in several stages on the
territory of Ukraine, 5 natural and agricultural zones and 2
mountain regions, 19 natural and agricultural provinces, 33
natural and agricultural districts, including 1 sub-district, and
222 natural and agricultural districts have been identified.

Each natural and agricultural taxon has developed ecological
and economic characteristics according to the indicators pre-
sented in Table 1.

Table 1. Indicators of Ecological and Economic Characteristics of Natural and Agricultural Taxa of Ukraine *

Ne Indicator

The main elements characterizing the indicator

1 2

3

Climate (multi-year averag-
es)

a) the distribution of precipitation by month per year;

b) minimum and maximum amounts of annual precipitation;

) average annual air temperature;

d) total of active temperatures (over + 10 degree C);

e) hydrothermal index by Selyaninov (HTI);

f) the duration of the growing season;

g) reserves of productive moisture in the soil at the beginning of the growing season;

h) the number of days with dry winds.

Geomorphology, surface,
and hydrology

a) attribution of the territory to certain geomorphological regions and their characteristic features;

b) the main types of surface, their ratio, roughness, and drainage of the surface;

c) surface waters (river network);

d) groundwater (depth of relief elements and mineralization).

3 Ground cover

a) area and share of agricultural groups of soils;

b) basic properties and indicators of soils (humus — content, depth of profile; content of physical clay and silt; acidi-

ty — pH, etc.);

c) area and share of degraded and marginal lands within arable areas;

d) area and share of especially valuable lands.

Qualitative characteristics
of agricultural lands

a) mechanical composition;
b) salinity;

c) saline complexes;

Continuation of table 1
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d) acidity;
e) waterlogging;
f) bogginess;

g) rockiness (gritty consistency);

h) deflation;
i) erosivity.
5 Suitability of soils for growing a) points of separate grading of arable lands for zonation of crops;
major crops b) economic assessment of the efficiency of growing major crops.
a) the total area of lands;
h | area of agricultural lands;
6 The ratio of lands b) the total area of agricultural lands;

c) forest cover (area, share);

d) optimization of the land structure.

* Source: tabular data generated by the authors.

Natural and Agricultural Zoning

Classification Signs

Management of the Development of Agricultural Enter-
prises

* Soil and climatic conditions
« Roughness and drainage of the surface
* Level of erosivity (deflation)

* Agroclimatic conditions

* Zone types of agricultural production, systems of agro-technical and reclamation measures

* Impact on productivity, land use, and efficiency of agricultur-
al production

« Differentiation of technological measures for land use and
protection

* A set of cultivated crops

Fig. (1). The component structure of natural and agricultural zoning as a part of agrarian zoning of lands and its influence on the management

of agricultural enterprises’ development*.
* Source: developed by the authors.

Following the detailed analysis of the land zoning types and
taking into account the priority of agricultural land use and
agricultural development of Ukraine, it is advisable to form
such a type of zoning as agricultural.

In our opinion, agrarian zoning is sectoral zoning of land in
the agricultural sector of the economy, based on climatic,
economic, and environmental indicators, includes homoge-
neous land with appropriate production potential, level of
ecological and anthropogenic load, characterized by a certain
ratio of land, type of agricultural production, and zone spe-
cialization, the level of employment. It allows the public
authorities to determine the potential of production activities
of agricultural enterprises.

Agrarian zoning combines natural and agricultural, natural
and economic, ecological and socio-economic elements that
affect the activities of agricultural enterprises, provides the
development of management areas, as well as the allocation
of administrative areas of agricultural zones.

The boundaries of agricultural zones are formed considering
the natural and agricultural zoning (Fig. 1).

According to the attribution of land use to the agricultural
zone, the agricultural enterprise is provided with information
on zone crops and types of crop rotations that are most suita-
ble for growing on its territory, implementation of

technological measures for land use and protection, the level
of impact on productivity and efficiency of land use.

Given the classification features of the elements of ecologi-
cal zoning, which are part of agrarian zoning, there are re-
strictions on the cultivation of certain crops on the territory
of the agricultural enterprise, taking into account its local
characteristics and the optimal ratio of crops in crop rotations

(Fig. 2).

Ecological zoning

Management of the Develop-

Classification Signs . -
9 ment of Agricultural Enterprises

 The degree of anthropogenic impact
« Intensity of erosion processes

» Contamination of soils with pesti-
cides, heavy metals, radionuclides,
etc.

The optimal ratio of crops in crop
rotations, taking into account local

characteristics
« Providing soils with nutrients, mi-

croelements

« Ratio of lands

Fig. (2). The component structure of ecological zoning as a part of
agrarian zoning of lands and its influence on the management of
agricultural enterprises’ development*.

* Source: developed by the authors.
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Such economic indicators as specialization, concentration,
and skillful integration of production will help increase the
efficiency of land use of agricultural producers (Fig. 3).

Natural and Economic Zoning

Management of the Development of

Classification Signs . .
g Agricultural Enterprises

« Zone, economic, industrial
specialization * Ensuring integrated development of

o . the region's economy
» Combination of manufacturing

industries * Agribusiness integration

« Concentration and integration
of production

* Improving the efficiency of land use

Fig. (3). The component structure of natural and economic zoning
as a part of agrarian zoning of lands and its influence on the man-
agement of agricultural enterprises’ development*.

* Source: developed by the authors.

Social and economic classification features of agrarian zon-
ing will determine the level of employment and integration
of labor through raising the qualification level of the popula-
tion sending them to study at the expense of enterprises due
to the need of providing qualified personnel (Fig. 4).

Social and Economic Zoning

Management of the Development

Classification Signs . .
g of Agricultural Enterprises
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4 o :

Review of Economics and Finance, 2023, Vol. 21, No. 1 347

* Trends in raising the qualification

level of staff and providing agricul-

tural and processing enterprises with
qualified personnel

Integration of labor of producers
and processors of agricultural

products
* Level of labor efficiency (produc-

tion time for the received products)

Fig. (4). The component structure of social and economic zoning as
a part of agrarian zoning of lands and its influence on the manage-
ment of agricultural enterprises’ development*.

* Source: developed by the authors.

Agrarian zoning should be defined as a mechanism of eco-
logical and economic management of land resources. In the
course of its implementation within the administrative areas,
there are zones characterized by such classification features
as the ratio of land, erosion risk, soil erosion, areas contami-
nated with industrial waste, the relative homogeneity of soil,
and climatic conditions of the territory, which have an im-
pact on the efficiency of the use of available land resources
and the development of zone types of agricultural produc-
tion, taking into account the specialization of agricultural
enterprises.

The Kharkiv region was chosen to study the provisions of
agrarian land zoning on a specific case.

The border of forest-steppe and steppe zones divides the
territory of the Kharkiv region almost in half (Fig. 5). The
steppe zone includes Zachepylivka-Blyznyuky (04), Balakli-
ya (05), and Kupyansk (06) natural and agricultural districts.

In addition to natural and agricultural zoning, ecological
zoning has been studied in the Kharkiv region in two direc-

JlicocTenoBa 30Ha

01-B:
paiion

AT CB]

PHp P

02 - XapxiBcssaii TPHPOIHO-CLIBCHKOrOCHOZAPCHEHE
paiicn
03-B YPITY i
paiion

‘OCHONAPCHKHI

PHP

CremnoBa 30Ha

04 - 3avemmTiBcHKO- BIHsHIOKIBCHRI
i it pation

PHP P

05 - B; i ii IpHp UTBCH] PCBEEE
paiion

06 - Kyn'amcs i DpHPOIHO-CLIbCHEOTOCHIOJAPCHKHE
paiior

Fig. (5). Scheme of agrarian zoning of lands and ecological zoning of the Kharkiv region*.

* Source: developed by the authors.
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tions: soil washing in the regions in terms of administrative
districts, t/ha per year, industrial waste pollution of the terri-
tory.

As a result of the study, the following areas were identified:
areas of increased soil erosion hazard (A), which included
Krasnokutsk,  Kolomatsk, Valkivsk, = Novovodolazsk,
Zolochiv, Derhachiv, Zmiyv, Chuhuyv, Pecheneh, Balaklia,
lzyum,  Vovchansk,  Velykoburlutsk, Dvorichansk,
Kupyansk, Shevchenkivsk, and Borivsk districts of the
Kharkiv region; and areas of reduced soil erosion hazard (B).

The Kharkiv region belongs to the moderately polluted re-
gion. In the Kharkiv region, the contaminated areas are lo-
cated around the cities of Kharkiv, Bohodukhiv, lzyum,
Barvinkove, Lozova, Pervomaisky. Besides, there are pollut-
ed lands in the north-western part of Krasnokutsk district, in
the south-eastern part of Novovodolazhsk district, north-west
of Balaklia, south and north of Shevchenkove village, in the
western and eastern parts of Kupyansk district, north of
Blyznyuky village, and east of the village of Zachepylivka.
Pollutions are local and related to the activities of industrial
enterprises, hydroelectric stations, gas production.

When managing the land resources of an agricultural enter-
prise, it is obligatory to consider the impact of pollution with
technical elements. On the lands contaminated with industri-
al waste, we introduce oats and peas into crop rotation (clean
the lands and determine the ecological balance).

There are 57.1 thousand hectares of degraded, marginal, and
polluted lands in the Kharkiv region, and 2339.2 thousand
hectares in Ukraine.

According to the State Agency of Forest Resources of
Ukraine for the Kharkiv region, the optimal forest cover of
the territory is 15.00%, in Ukraine — 20.00%.

Important measures to optimize the structure of lands in the
studied areas and Ukraine as a whole should be the removal
of eroded and contaminated lands, their siltation, afforesta-
tion, or transformation into other lands (Table 2). This will
allow reducing the level of plowing of the territory to the
environmentally optimal, establishing the optimal ratio of
land and the recommended forest cover of the territory, and
increasing land fertility.

Table 2. Areas of Arable Land Conversion into Natural Forage
Lands and Forests, Liming and Plastering of Soils on the Terri-
tory of Agricultural Zones of the Sumy and Kharkiv Regions,
Thousand Hectares*.

Iryna et al.

Table 3. The Actual and Optimal Ratio of Lands within the
Agrarian Zones of the Kharkiv Region*.

The Ratio of Lands (Arable Land: Natural Forage Lands:
Agrarian Forests and other Wooded Areas)
Zones
Actual Optimal
The Kharkiv region
I 1:0,21:0,18 1:0,22:0,21
I 1:0,27:0,29 1:0,28:0,30
I 1:0,19:0,04 1:0,20:0,08

* Source: calculated by the authors based on data from the Main Department
of the State Geocadaster in the Kharkiv region.

It has been proposed to implement measures for land man-
agement on the territory of agricultural enterprises within the
agricultural zones: cultivation of agricultural products, which
according to international and state quality standards are
competitive in foreign and domestic markets; preferential
taxation of producers of environmentally friendly products;
economic stimulation of rational use of land resources.

Economic stimulation of rational use of land resources is to
provide tax and credit benefits in case of measures comply-
ing with regional programs of land use and protection, allo-
cation of funds from state and local budgets to legal entities
and individuals to restore the previous state of lands violated
through no fault, exemption from fees for land plots under
development and restoration of their fertility following na-
tional and regional land use and protection programs, com-
pensation to legal entities and individuals for land plots sub-
ject to conservation or attribution to the national state reserve
fund. Economic incentives provide savings to agricultural
enterprises as a result of reducing the cost of environmental
measures by withdrawing from the intensive use of eroded
areas of land that are part of the agricultural enterprise, in
exchange for non-eroded.

Soil washout in agricultural areas and the cost of 1 ton of
humus are presented in Table 4.

Table 4. Soil Washout at the Rate of t/ha per Year and the Cost
of a ton of hummus, US Dollar, within the Agrarian Zones of
the Kharkiv Region*.

Soil Washout, t/ha
per Year

The cost of a Ton of

Agrarian Zon
grarian Zones Hummus, US Dollar

The Kharkiv region

1 5-10 200
I 3-7 200
1 05 200

Agrarian | i otion | Afforestation Liming Gypsuming
zones
The Kharkiv region
I 14 225 182
I 0,1 1,4 51,4
11 1,2 21,1 124

* Source: calculated by the authors.

The actual and optimal ratio of lands within the agrarian
zones of the Kharkiv region has been calculated (Table 3).

* Source: formed by the authors based on data from the State Enterprise
“Kharkiv Research and Design Institute of Land Management”.

The purchase of land for the transformation into other lands
should be carried out by local state administrations by order
of the departments of state control over the use and protec-
tion of land that have discovered eroded land.
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CONCLUSION

The scientific novelty of the obtained results concerns the
improvement of land resources management of agricultural
enterprises in terms of zoning, taking into account the poten-
tial of agricultural areas.

In our opinion, the management of land resources of agricul-
tural enterprises under current conditions should be consid-
ered as an activity in agricultural production aimed at provid-
ing the population with food, as well as providing other sec-
tors of the economy with optimal levels of investment in
resources and their maximum return in compliance with en-
vironmental goals and programs on the norms and require-
ments for the rational use of agricultural lands to obtain envi-
ronmentally friendly crop and livestock products while pre-
serving natural resources.

Agrarian zoning as a branch in the agricultural sector of the
economy has been distinguished, its component structure has
been revealed. It has been proved that agrarian zoning is
sectoral zoning of land in the agricultural sector of the econ-
omy, which is carried out on such classification criteria as
the ratio of land, erosion risk, soil erosion, the presence of
contaminated areas, relative homogeneity of soil and climat-
ic conditions use of available land resources, zonal types of
agricultural production, and specialization of agricultural
enterprises. The agrarian zone includes homogeneous land-
masses with the corresponding production potential and level
of ecological and anthropogenic loading and allows public
administration bodies to be defined with potential possibili-
ties of production activity of agrarian enterprises. In the
Kharkiv region, three agricultural zones have been identified.
Depending on the attribution of land use to the agrarian zone,
the agricultural enterprise receives information on zoning
crops most suitable for cultivation on its territory, types of
crop rotations, technological measures for land use and pro-
tection, as well as restrictions on growing certain crops. Eco-
nomic indicators of enterprise development, such as speciali-
zation, concentration, and skillful integration of production
will help increase the efficiency of land use. Social and eco-
nomic classification features of agricultural zoning will de-
termine the level of employment and integration of labor.

To economically justify the coefficients of the optimal ratio
of lands using a zoning approach and to take into account the
area of eroded, marginal, and contaminated land located in
the administrative-territorial units, the optimal ratio of lands
has been determined (arable land: natural forage lands: for-
ests and other forest areas); in the Kharkiv region — 1.00:
0.23: 0.25. The optimal recommended plowing of the territo-
ry has been determined for the Kharkiv region at the level of
59.6. The economic expediency of the transformation of
eroded lands, which economic use for its intended purpose is
economically inefficient, has been substantiated. This should
help reduce the volume of agricultural enterprises’ invest-
ment in production, increase the volume of environmentally
friendly products per unit area and increase its competitive-
ness.

When introducing research into production, we take into
account that ecological zoning restricts the cultivation of
certain crops, taking into account local characteristics. It is
proposed to introduce oats and peas in crop rotation on con-
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taminated lands, which ensure ecological balance and help
clean the land from hazardous elements.
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