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Abstract. The key characteristic of agricultural land is its fertility. It consists of different components

(chemical composition, moisture content, insolation level, etc.), but in the end only the general
characteristic matters. Unfortunately, modern farming practices are such that they inevitably lead to soil

degradation. Land degradation is the process when soil quality deteriorates, occurring due to improper land

use, agriculture and grazing, urban or industrial uses. The process is associated with the deterioration of the
physical, biological and chemical condition of the planet's cover. The article deals with the problem of land

cover pollution. Characterization of the main types of anthropogenic impact on agricultural soils and

methods of protection against them are provided.

1 Introduction

Soils are the most valuable natural resources that have
emerged under the action of light, air, moisture, plant
and animal organisms, and human activity on the surface
layer of the earth's crust [1, 4, 5].

The most important component of economic
biocenoses is soil. Unlike rocks, soil has a special
property: fertility. The condition and character of the soil
cover, its water and salt regimes, bioproductivity have a
decisive influence on the yield of agricultural structures.
It also accumulates and purifies fresh water, providing
nutrition for green plantations.

Soil is a boundary layer between the atmosphere and
the biosphere part of the lithosphere. It is not just a
mixture of living and non-living components of nature,
but their interaction within the soil ecosystem. The main
purpose of this ecosystem is to ensure the cycle of
substances in the biosphere. Soil is a living system, and
it is necessary to treat it in such a way as not to cause
irreparable damage to it.

The main property of soil is fertility. Fertility is
understood as the ability of soil to provide plants with
nutrition elements, water, air and other factors of life
during the entire vegetation period to maximize yield
[1].

The upper part of the lithosphere, which directly acts
as the mineral basis of the biosphere, is subjected to
increasing anthropogenic impact every year. Human
economic activity is currently becoming a dominant
factor in the destruction of soils, reduction and increase
of their fertility [1].

Soil degradation is a gradual deterioration of its
properties, which is accompanied by a decrease in
humus content and fertility. There are different
approaches to the definition of "soil degradation".
Therefore, according to methodological
recommendations on identification of degraded and
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polluted lands, this concept is defined as a set of
processes. They lead to changes in the functions of soil
as an element of the natural environment, quantitative
and qualitative deterioration of its properties and
regimes, reduction of natural and economic significance
of lands.

Causes of land degradation are as follows:

e physical factors that alter the natural composition
and structure of the soil. Rainfall, surface runoff, floods,
wind erosion, tillage and mass movements cause loss of
fertile topsoil, which deteriorates soil quality;

¢ biological factors that are directly influenced by
human and plant activities, due to which the quality of
the land is reduced. Certain forks of bacteria and fungi
have a strong influence on soil microbial activity through
biochemical reactions. For this reason, the yield and
productive suitability of the soil is reduced. Human
activities, such as poor farming practices, can also
deplete nutrients in the soil, thereby reducing its fertility.
Biological factors mainly affect the reduction of its
microbial activity;

e chemical factors. Due to excessive alkalinity,
acidity or waterlogging, nutrients in the soil are reduced.
Because of this, its chemical properties, which determine
the availability of nutrients, change. This is caused by
salt accumulation and nutrient leaching, which degrade
soil quality by causing undesirable changes in the major
chemical components of the soil. These chemical factors
usually cause irreversible loss of soil nutrients and
productivity, such as the hardening of clay soils rich in
iron and aluminium up to stiff troughs.

Main types of anthropogenic impact on soils are:

e crosion (wind and water);

e contamination;

o secondary salinization and waterlogging;

o desertification;
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e alienation of land for industrial and communal
construction.

2 Materials and methods

There are two types of land wuse: industrial and
agricultural. Any type of land use leads to the destruction
of landscape and soils.

Agricultural land use leads to the destruction of
natural ecosystems. Agriculture provides sustainability
in food production, but it is environmentally dangerous
because agro-ecosystems destabilize the environment
through the application of large doses of mineral
fertilizers and pesticides. This leads to intensive
pollution of soil and water bodies. Therefore, the main
task is to create sustainable agro-systems that not only
provide high productivity of agricultural lands, but also
reduce their destabilizing role.

The area of arable land per capita has become smaller
and is projected to continue to decline. In general, the
Earth's soil resources suitable for farming are now
exhausted by about 40%. The areas occupied by
chernozems, as well as loamy soils, located in areas with
the most favorable conditions for farming, are almost
completely economically developed [1-5, 10].

Involvement of new lands in agricultural turnover
occurs mainly at the expense of deforestation, which in
itself carries the threat of a global ecological catastrophe.
The development of these lands cannot solve the
problem of increasing food production.

Preservation and multiplication of soil fertility are the
key problems of human survival. Meanwhile, increased
exploitation of the most fertile soils leads not only to
their depletion, although this problem is quite solvable
owing to fertilizers and agricultural techniques. But it
also leads to soil erosion: the process of soil destruction
due to the movement and dispersion of soil particles
under the action of wind and surface water runoff [11].

3 Results and discussion

Soil erosion is the destruction and removal of the upper
most fertile horizons and underlying rocks by wind
(wind erosion) or water flows (water erosion). Land that
has been destroyed by erosion is called eroded land.
Erosion has a significant negative impact on the state of
the soil cover and in many cases destroys it completely.
The biological productivity of plants decreases, yields
and quality of grain crops, cotton, tea are reduced [12,
13].

Wind erosion is characterized by the wind carrying
away the smallest soil particles. The intensity of wind
erosion depends on wind speed, soil stability, vegetation
cover, relief features and other factors. Anthropogenic
factors have a huge impact on its development. For
example, destruction of vegetation, unregulated grazing,
improper application of agrotechnical measures sharply
activate erosion processes. There is a distinction between
local wind erosion and dust storms.

The most dangerous is water erosion, washing away
of soil by melt, rain and storm water. As in the case of

wind erosion, the conditions for water erosion are
created by natural factors, and the main cause of its
development is industrial and other human activities. In
particular, the emergence of new heavy tillage
equipment, which destroys a soil structure, is one of the
reasons for the intensification of water erosion in recent
decades. Other negative anthropogenic factors are
destruction of vegetation and forests, overgrazing, and
moldboard tillage [1, 8, 9].

Technogenic intensification of production contributes
to soil pollution. Main soil pollutants are pesticides
(pesticides); mineral fertilizers; production wastes and
waste products; gas and smoke emissions of pollutants
into the atmosphere; oil and petroleum products [14].

More than one million tons of pesticides are
produced annually in the world. Among pesticides, the
most dangerous ones are persistent organochlorine
compounds (DDT, HCB, HCCH), which can persist in
soils for many years and even small concentrations of
which, as a result of biological accumulation, can
become dangerous to life organisms. The impact of
pesticides is very negative not only for humans, but also
for all fauna and flora. Pesticides can penetrate into
plants from contaminated soil through the root system,
accumulate in the biomass and subsequently contaminate
the food chain.

Soils are also polluted by mineral fertilizers, if they
are used in excessive quantities, lost during production,
transportation and storage. Nitrogen, superphosphate and
other types of fertilizers migrate nitrates, sulphates,
chlorides and other compounds into the soil in large
quantities [15-19].

Industrial wastes and waste products lead to intensive
soil pollution. Huge areas of land are occupied by
dumps, ash dumps, tailing dumps, which intensively
pollute soils, which are known to have limited self-
purification ability.

Gas and smoke emissions from industrial enterprises
are extremely harmful to the normal functioning of soils.

According to numerous studies, soil has the ability to
accumulate pollutants that are very dangerous to human
health, such as heavy metals.

Causes of pollution are accidents on main and in-
field oil pipelines, imperfect oil production technology,
accidental and technological emissions, etc. [20-22].

A separate problem in this regard is abandoned
agricultural land, i.e. areas where, for various reasons,
human economic activity has completely ceased. No soil
is cultivated there, and no agricultural plants are grown
on arable land, no grazing or haying is carried out on
hayfields and pastures. Such areas are heavily overgrown
with weedy herbaceous and woody shrub vegetation.
And only decades later, there is a probability that they
will return to their natural state corresponding to the soil-
climatic zone [5].

In the process of economic activity, man can increase
natural salinization of soils. Such phenomenon is called
secondary salinization, and it develops with inordinate
irrigation of irrigated lands in arid areas. Salinization of
soils weakens their contribution to the maintenance of
the biological cycle of substances. Many species of plant
organisms disappear, new plants halophytes appear. The
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gene pool of terrestrial populations decreases due to
deterioration of living conditions of organisms,
migration processes intensify [23].

Soil waterlogging is accompanied by degradation
processes in biocenoses, appearance of signs of gleying
and accumulation of undecomposed residues on the
surface. Waterlogging worsens agronomic properties of
soils and reduces forest productivity.

One of the global manifestations of soil degradation,
and the entire natural environment in general, is
desertification. ~ According to B.G.  Rozanov,
desertification is a process of irreversible change in soil
and vegetation and reduction of biological productivity,
which in extreme cases can lead to the complete
destruction of the biosphere potential and transformation
of the territory into a desert [3]. Under the influence of
primitive farming, irrational use of pastures, and
indiscriminate use of machinery on land, soils turn into
deserts [1, 57, 10].

Ecological measures can play a special role in soil
conservation. They influence the restoration of species
and landscape diversity in anthropogenic systems, which
is the main condition for increasing the systemic stability
of any biocenosis.

In order to avoid blight, trees and shrubs are planted.
This work also provides shelter for insect-eating birds.
Gullies that have already formed are blocked by dams
that hold back the sediment that gradually fills the gully
itself [24].

Forest plantations in the form of strips not only
reduce soil washing away, provide shelter for birds and
prevent the migration of undesirable species. They are
the main means of controlling wind erosion.

Only the joint application of organic (manure, humus
and compost) and mineral fertilizers, anti-erosion
measures and crop rotation (i.e. traditional crop rotation)
together with the correct organization of irrigated
agriculture can save the basis of life: the soil mass
degradation on a planetary scale.

4 Conclusion

Protecting soils from progressive degradation and
unjustified losses are the most pressing environmental
problems in farming that are far from being solved.

The major links in environmental protection of soils
include:

e protection of soils from water and wind erosion
(reduction in the degree of plowing of the territory by
means of grassing coastal strips along the banks of
rivers, gullies and ponds, increasing the area of field-
protective forest plantations (including in water
protection zones), conservation of degraded lands, etc.);

e optimization of crop rotation organization;

o grassing and afforestation of gully networks;

e planting forest strips along the contours of arable
fields, continuous afforestation of steeply sloping and
landslide areas [2, 10];

e organization of crop rotations and soil tillage
systems in order to increase their fertility;

e optimization of humus content in soils, bringing
the content of organic matter to optimal values is
possible due to additional (over and above plant
residues) application of organic fertilizers in the form of
humus [2, 9-11];

e ameliorative measures (control of waterlogging,
soil salinization, etc.);

o reclamation of the disturbed soil cover;

e protection of soils from pollution and beneficial
flora and fauna from destruction;

o prevention of unjustified withdrawal of lands from
agricultural turnover.

Effective methods of soil improvement can be
developed and applied exclusively on the basis of
comprehensive monitoring, analysis of soil conditions
(phytosanitary, sanitary-hygienic and ecological) and
individually justified determination of necessary norms
for agricultural works [25].

Soil protection should be carried out on the basis of
an integrated approach to agricultural lands as complex
natural formations with a mandatory consideration of
regional peculiarities. The main attention should be paid
to activation of internal mechanisms of soil
decompaction and maintenance of an optimal level of a
soil physical condition.
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