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Abstract. An important sector of the Ukrainian economy is agriculture,which
is based on the fertility of agricultural land, in particular, the land of the
western region of Ukraine. Analysis of the structure, fertility of agricultural
land, and its monetary valuation can provide insight into its productivity
and potential for agricultural development. The purpose of the study is to
analyse the structure and fertility indicators of agricultural land in the west
of Ukraine, demonstrate their main characteristics,and compare land prices
in the western regions of Ukraine. In the study, the materials of the land
directory of Ukraine and regional reports on the state of the environment
of the west of Ukraine were used, involving analysis and comparison of
the state of land resources by the content of humus, mobile compounds of
phosphorus and potassium, easily hydrolysed nitrogen, their material and
monetary assessment. After analysing the structure of the land fund of the
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west of Ukraine (13125.5 thousand hectares), it was identified that agricultural land accounts for more than half
of the total area (56.1%), and forests and other wooded zones - about a third of the total area (32.8%). Built-up
land, open wetlands, open land without vegetation cover or with little vegetation cover, and other land account for
less than 10%. Among agricultural land, the largest share is arable land, a little less is hayfields and pastures, and
the least is perennial plantations and fallows. The total value of agricultural land in the western administrative
regions is markedly different. The highest land value is in Khmelnytskyi and Ternopil regions (1.71 and 1.09 billion
USD), and the smallest - in lvano-Frankivsk and Zakarpattia (489.90 and 317.21 million USD). 1420223 shares
were leased on the territory of western Ukraine. The largest number of them was leased in Khmelnitsky and
Ternopil regions (25.2 and 20.7%), and the smallest - in Zakarpattia (1.0%). Thus, the total area of land cultivated
by farmers is 330.8 thousand hectares, the largest in the Ternopil and Khmelnytskyi regions (23.3 and 22.7%). The
findings of the study will contribute to the adoption of managerial decisions on conducting efficient agriculture
and the preservation of soil fertility of agricultural lands in the region under study. Monetary assessment of these
territories is useful for the country’s population in the context of changes in the law on the land market in Ukraine,

and in the implementation of an environmentally balanced agricultural policy

Keywords: land fund; pastures; humus; land shares; agricultural land; administrative region

INTRODUCTION
Agricultural land is vital for the development of society,
as it is the main means of production for agriculture. The
study of the structure and fertility of such lands is be-
coming increasingly relevant in the context of global cli-
mate change, as it affects the solution of a number of the
following tasks, such as: ensuring food security, rational
and environmentally safe land use, and environmental
conservation. In addition, it is crucial to establish the
material and monetary assessment of land in the con-
text of changes in the law on the market land in Ukraine.

Agricultural land, due to climatic, social, and eco-
nomic conditions,may be suitable, partially suitable,and
unsuitable for farming (Kowalczyk et al., 2019, 2021).
A detailed examination and analysis of such features
are of great importance for rational farming and reli-
able production (Ambros & Granvik, 2020) of agricul-
tural products for the population in sufficient quantity.

During the last decades, the management of agri-
culture in Ukraine has sometimes been irrational. Often
there is non-compliance with crop rotations, depletion
of the soil due to the cultivation of rapeseed, corn,
sunflower, and soybeans, and a substantial decrease
in the application of organic and mineral fertilisers,
which reduces soil fertility. The state of the fertility
of agricultural land (Demianenko, 2022) depends on
many indicators: the content of nutrients, the level of
productivity of the arable soil layer, the conditions of
land exploitation and measures for its preservation.
Therefore, a detailed analysis of these indicators of
individual territories can demonstrate the expediency,
prospects, and even threats of conducting a particular
agricultural activity there.

According to data (Demianenko, 2022), humus losses
in Ukraine due to processes of mineralization and water
and wind erosion have already affected about 15 million
hectares of agricultural land (35% of their total area),
and humus losses range from 32 to 33 million tonnes,
which amounts to losses in the financial equivalent of

2 billion USD. Thus, in the future, as a result of such
processes, Ukraine may lose its humus potential, which
will lead to an environmental catastrophe. It will not be
possible to restore it through land reclamation, agro-
technical, organisational, economic, and environmental
measures, which will lead to a decrease in the agrotech-
nical potential of the land and soil degradation.

The purpose of the study is to analyse the struc-
ture, indicators of agricultural land fertility and its
monetary valuation in the Volyn, Rivne, Lviv, Ternopil,
Khmelnytsky, Zakarpattia, lvano-Frankivsk, Chernivtsi
administrative regions of Ukraine, that is, the entire ter-
ritory of western lands of Ukraine.

The following research tasks were set to achieve
this purpose: analyse the structure of the land fund and
the structure of agricultural land in the west of Ukraine
and individual administrative regions; establish the
normative and monetary evaluation of agricultural
land, determine the share of soil areas by the content
of humus, mobile compounds of phosphorus, potassium
and easily hydrolysed nitrogen, in the territory of the
west of Ukraine and in certain administrative regions.

LITERATURE REVIEW

In the twenty-first century, agriculture in Europe has
been affected by a substantial number of global indi-
cators. Thus, as a result of the application of fertilisers,
and pesticides, the growth of agricultural plants, the
chemical composition of soils and mineral metabolism
in the soil changes (Hader et al., 2022), which in certain
cases can contribute to the emergence of negative nat-
ural phenomena (reduction of biodiversity, soil degra-
dation, wind and water erosion).

The European Union recently announced a new soil
strategy until 2030 that provides a framework and meas-
ures to protect and restore soils and ensure their sustain-
ability (Montanarella & Panagos, 2021; Koéninger et al,
2022).This will eventually have a positive impact on soil
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conservation and the introduction of ecological farming.
Yet such processes require a fairly long period of time,
so effective planning of such work is constantly relevant.
Similar developments are also needed for agricultural
land in Ukraine, even at the level of individual territories.

Researchers actively investigate the problem of
preserving soil fertility, publish information on this
subject in the studies, and present it at conferences.
Researchers thoroughly examine the soil fertility in
the territory of Ukraine by natural zones, administra-
tive regions, districts, and territorial communities. In the
west of Ukraine (Kyrylchuk et al,, 2022), special atten-
tion is paid to exploring changes in soil fertility. Thus,
changes in soil fertility occur due to various factors
that can negatively affect the productivity of agricul-
tural land, biodiversity, and ecosystem services pro-
vided by the soil. Preserving and restoring soil fertility
is one of the main tasks of researchers and practi-
tioners. It is necessary to develop soil management
methods that will help prevent the negative conse-
quences of changes in fertility to do this.

The soil cover of the Carpathian region is the basis
for agriculture and forestry, and the life and traditions
of the local population. However, the current state of
the soil and the need for investments (Pozniak et al.,
2020) require an assessment of the investment poten-
tial of soils. Factors such as the complexity of the soil
structure, dependence on weather conditions, imperfect
infrastructure and legislation contribute to the low in-
vestment attractiveness of soils.

Researchers (Ma et al., 2020) from all over the world
are engaged in the analysing of soil degradation and de-
sertification within a particular region. Factors such as
population growth, socio-economic land-use changes,
and climate change can contribute to this. Similar phe-
nomena were recorded by researchers during studies in
the Mediterranean region of Europe in the form of chem-
ical (soil organic matter, pollution, salinity), physical (soil
compaction, compaction, erosion), and biological deg-
radation of Mediterranean soils (Ferreira et al,, 2022).
Therewith, it was identified that the most recorded
degradation processes are soil erosion, and the least
is the loss of biodiversity. Therefore, the researchers
propose to create a national and regional soil moni-
toring system to analyse its degradation and determine
the economic and environmental consequences. This
should facilitate management decisions in accordance
with the sustainable development goals of the region.

Processes that also have a very negative impact on
the soil (Brannigan et al., 2022) and, as a result, on the
deterioration of agricultural conditions, include wind
and water erosion.

Wind erosion causes soil degradation and is one
of the main threats (Bartosz et al., 2023) for European
soils. This problem is constantly being investigated in
virtually all regions of Europe: the semi-arid Mediterra-
nean region (Teng et al., 2019; Bartosz et al., 2023) and
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the temperate continental climate region of southern
European countries using the example of Romania’s ad-
jacent to the studied region area (Niacsu et al, 2019),
and Ukraine (Tarariko et al.,, 2021). The consequences
of wind erosion are a decrease in soil fertility, which in
turn negatively affects the yield of agricultural crops,
and, as a result, leads to a decrease in the economic
efficiency of agriculture (Abuzaid et al., 2023). All this
encourages farmers and politicians to pay more atten-
tion to solving this problem. Foreign experience can
be used to solve these issues. For example, in north-
ern China, (Ma et al, 2022) precisely to prevent wind
erosion, the way of large-scale management of human
land use is quite effective, that is, increased control
over the management of agriculture Such goals and
objectives should also be solved in Ukraine, because
according to Ukrainian researchers, information on the
state and changes of soils is minimal, and it is received
once every few years.

As aresult of water erosion, particles of nitrogen, cal-
cium,and other elements are washed away from the soil,
which negatively affects soil fertility (Brannigan et al,
2022; Panagos et al.,, 2022). Researchers (Panagos et al.,
2021) developed 19 possible global climate models of
water erosion rates.As a result of modelling, it was deter-
mined that in agricultural areas of Europe and the United
Kingdom, it is necessary to increase the area of pastures
and, accordingly, reduce arable land. A similar issue (Land
Directory of Ukraine, 2020) is very acute in Ukraine.

Detailed examination of the structure of agricul-
tural land in certain administrative regions of Ukraine
and assessment of agricultural work there help prevent
negative natural phenomena, such as soil degradation,
wind and water erosion, and reduced biological diver-
sity. This is possible only under the conditions of taking
scientifically based measures to prevent these negative
phenomena and implementing agroecological policy
in Ukraine based on the principles of balanced nature
management.

MATERIALS AND METHODS

Materials of environmental passports of administra-
tive regions were used to analyse the structure of the
land fund, which are available on the official website of
the Ministry of Environmental Protection and Natural
Resources of Ukraine (Ministry of Environmental Pro-
tection and Natural Resources of Ukraine, 2023), ma-
terials of the state Geodetic cadastre (State Service of
Ukraine..., 2023) as of 01.01.2023.

Analysis of the structure of the land fund of the west
of Ukraine (Volyn, Rivne, Lviv, Ternopil, Khmelnytsky,
Zakarpattia, lvano-Frankivsk, Chernivtsi regions) was
conducted in such categories as: agricultural land, for-
ests and other forest-covered areas, built-up land, open
wetlands, open land without vegetation cover or with
little vegetation cover (sands, ravines, land occupied
by landslides, rubble, pebbles, bare rocks), other land.




Geographical coordinates of the extreme points of
the research region: in the north 25°15°33” 51°58°09",
south 24°53'05%, 47°43°26", west 22°08'31", 48°25'43”
and the east 27°54°05" 49°11°10" The following ad-
ministrative regions belong to the territory of western
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Ukraine (Fig. 1): Volyn (1), Rivne (2), Lviv (3), Ternopil (4),
Khmelnytsky (5), Zakarpattia (6), Ivano-Frankivsk (7),
and Chernivtsi (8). The construction of a map scheme
for the west of Ukraine was conducted using Geoinfor-
mation technologies Mapinfo Professional 12.3. beta.

Figure 1. Diagram-map of the research region

Source: compiled by the authors

For a more detailed comparison of the distribution
of agricultural land throughout the study area, the fol-
lowing distribution was used: arable land, fallows, per-
ennial plantings, hayfields, and pastures. The materials
of the land directory of Ukraine were used (Land direc-
tory of Ukraine, 2023) to analyse the number of land
plots (shares) and farms, compare the normative and
monetary evaluation of land, the cost of renting 1 ha of
public and private agricultural land.

Indicators in US dollars were used to conduct a nor-
mative and monetary evaluation of agricultural land in
western Ukraine (arable land and perennial plantings),
and to determine the cost of hayfields and pastures, the
arithmetic mean between them was taken. Objective
data on geographical, genetic-morphological,agrochem-
ical, agrophysical, and other characteristics of soil com-
position and properties on various land plots and their
suitability for farming are based on data from a large-
scale soil survey (State standard of Ukraine, 4362:2004).

The indicator of soil fertility is considered, that is,
its ability to meet the needs of plants for nutrients, wa-
ter, air,and heat in sufficient quantities for their normal
development, which together are the main indicator of
soil quality. It is necessary to constantly monitor land to
do this, that is, check the state of land to identify changes
in a timely manner, assess them, prevent and eliminate
the consequences of negative processes (State stand-
ard of Ukraine, 4362:2004). The above data are pre-
sented and compared in the study on the example of
certain regions of western Ukraine.

The following classifications were used according
to DSTU 4362:2004 to characterise soils by humus
content: very low <1.1; low 1.1-2.0; medium 2.1-3.0;

increased 3.1-4.0; high 4.1-5.0; very high >5.0 (State
standard of Ukraine, 4362:2004). To analyse the degree
of availability and grouping of soils by the content of
mobile forms of easily hydrolysed nitrogen, the follow-
ing distribution was used: very low <100; low 101.0-
150.0; medium 151.0-200.0; increased >200 (State
standard of Ukraine, 4362:2004).

The following classifications were used to charac-
terise soils by the content of mobile phosphorus com-
pounds: very low <20; low 21-50; medium 51-100; in-
creased 101-150; high 151-200; very high >200 (State
standard of Ukraine, 4362:2004). To analyse soils by the
content of mobile potassium compounds, the following
distribution was used: very low £20; low 21-40; medium
41-80; increased 81-120; high 121-180; very high >180
(State standard of Ukraine, 4362:2004).

Materials from the land directory of Ukraine (Land
directory of Ukraine, 2020) were used to analyse the
normative and monetary evaluation of agricultural
land and the number of shares of farms. The analysis
of statistical materials and calculation of additional in-
dicators was conducted using the Microsoft Excel 2020
computer programme.

RESULTS AND DISCUSSION

The land structure was formed as a result of the rec-
ognition of the independence of Ukraine and the ap-
proval of the administrative division of the state’s ter-
ritory. The total area of Ukraine is 60.3 million hectares,
and agricultural land accounts for 41.4 million hectares,
of which arable land is 32.7 million hectares, that is, the
level of ploughed land is 54%, which is a much higher
indicator compared to other European countries.
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Therewith, such indicators may differ markedly at the
level of different regions and regions of Ukraine.A detailed
analysis of the structure of the land fund of certain re-
gions of western Ukraine has shown that the largest total

areas (more than 2 million square meters) are in Volyn
(2014.4 thousand hectares), Rivne (2005.1 thousand hec-
tares), Lviv (2183.1 thousand hectares), and Khmelnytskyi
(2062.9 thousand hectares) regions (Table 1).

Table 1. Structure of the land fund of the regions of western Ukraine, as of 01.01.2023
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thousand hectares 20144 1047.6 697.7 61.2 115.8 14.5 776
Volyn
% 100.0 52.01 34.63 3.04 5.75 0.72 3.85
thousand hectares 2005.1 926.2 805.8 59.6 106.6 31.9 75.0
Rivne
% 100.0 46.19 40.19 297 5.32 1.59 3.74
thousand hectares 2183.1 1240.0 694.7 115.6 9.4 30.5 92.9
Lviv
% 100.0 56.80 31.82 5.30 0.43 1.40 4.25
thousand hectares 13824 1046.2 201.7 63.7 5.9 18.5 46.4
Ternopil
% 100.0 75.68 14.59 4.61 0.42 1.34 3.36
thousand hectares 2062.9 1566.2 287.6 85.1 20.2 24.1 79.7
Khmelnytskyi
% 100.0 75.92 1394 413 0.98 1.17 3.86
thousand hectares 1275.3 451.0 724.0 48.2 0.8 14.8 36.5
Zakarpattia
% 100.0 35.36 56.77 379 0.06 1.16 2.86
Ivano- thousand hectares 1392.7 621.2 635.7 63.4 2.5 224 47.5
Frankivsk % 100.0 4460  45.65 455 0.18 1.61 3.41
thousand hectares 809.6 469.7 258.0 40.1 1.2 9.8 30.8
Chernivtsi
% 100.0 58.02 31.87 4.95 0.15 1.21 3.80
thousand hectares 13125.5 7%368.1 4305.2 536.9 262.4 166.5 486.4
Total
% 100.0 56.14 32.80 4.09 2.0 1.27 3.70

Source: official website of the Ministry of Environmental Protection and Natural Resources of Ukraine (Ministry of

Environmental..., 2023)

Notably, among these territories, the largest share
of agricultural land falls on the Khmelnitsky region
(75.92 %), while in other regions this indicator ranges
from 35.36 to 75.68%. That is, as an example, in this
area, it is necessary to conduct more enhanced control
of the fertility of agricultural land and constantly fight
various erosion processes. The share of the land cat-
egory “forests and other forest-covered areas” in this
region is the smallest - 13.94%, while in other west-
ern regions, the average percentage is about 36%. This
once again underlines the importance of enhanced re-
search and control of wind erosion in the region.

Slightly smaller land area is in Ivano-Frankivsk
(1392.7 thousand hectares), Ternopil (1382.4 thousand
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hectares), Zakarpattia (1275.3 thousand hectares) re-
gions, and the smallest in Chernivtsi (809.6 thousand
hectares). In the Ternopil region, the second most im-
portant category of land is agricultural land - 75.68%
and forests and other forest-covered areas - 14.59%
are of the lowest value. That is, in this area, there is also
a need for increased control over the management of
agriculture, as in the above case.

The built-up land category in all regions of west-
ern Ukraine does not differ substantially - from 2.97 to
5.30%. The situation is similar to open lands without
vegetation cover or with little vegetation cover - from
0.72 to 1.61%. Only in two regions (Volyn and Rivne),
does the category of “‘open wetlands” account for the




maximum indicators (5.75% and 5.32%, respectively),
while in other regions, this value ranges from 0.06
to 0.98%.

The share of the other lands category in the exam-
ined areas ranges from 2.86% to 4.25%. This analysis
showed the difference in the land structure of various
administrative regions of Ukraine and, importantly,
where exactly it is necessary to implement soil conser-
vation measures constantly.

Bondar et al.

A detailed analysis of the structure of agricultural
land and its distribution by categories “arable land”, “fal-
lows”, “perennial plantings”, “hayfields and pastures” in
the regions of western Ukraine is presented in Table 2.
Thus, the distribution of agricultural land in the west
of Ukraine is quite diverse. The largest area is arable
land (69.77% of the total area of agricultural land) and
hayfields and pastures (27.69%). The share of fallows
(0.14%) and perennial plantings (2.40%) is insubstantial.

Table 2. Distribution of agricultural land areas by administrative regions of western Ukraine, as of 01.02.2023

Agricultural land

Total area of the

Administrative N including
region region thousand .
9 hectares Indicators Total perennial hayfields and
arable land perelogs .
plantings pastures
thousand hectares 1047.6 672.6 - 11.7 363.3
Volyn 2014.4
% 100.0 64.20 - 1.12 34.68
thousand hectares 926.2 656.8 3.5 11.7 254.2
Rivne 2005.1
% 100.0 7091 0.38 1.26 27.45
thousand hectares 1240.0 770.9 - 22.8 446.3
Lviv 2183.1
% 100.0 62.17 - 1.84 35.99
thousand hectares 1046.2 856.4 34 15.7 170.7
Ternopil 13824
% 100.0 81.86 0.32 1.50 16.32
thousand hectares 1566.2 1252.7 1.2 41.6 270.7
Khmelnytskyi 2062.9
% 100.0 79.98 0.08 2.66 17.28
thousand hectares 451.0 200.2 - 273 2235
Zakarpattia 1275.3
% 100.0 44.39 - 6.05 49.56
lvano- thousand hectares 621.2 400.6 2.2 15.5 202.9
. 1392.7
Frankivsk % 100.0 64.49 0.35 2.50 32.66
thousand hectares 469.7 330.7 - 30.3 108.7
Chernivtsi 809.6
% 100.0 70.41 - 6.45 23.14
thousand hectares 7368.1 5140.9 10.3 176.6 2040.3
Total 13125.5
% 100.0 69.77 0.14 240 27.69

Source: official website of the Ministry of Environmental Protection and Natural Resources of Ukraine (Ministry of

Environmental..., 2023)

The share of arable land from the total area of ag-
ricultural land in the structure of all the administrative
regions examined is the largest. The maximum share
of arable land is in Ternopil (81.86%) and Khmelnytskyi
(79.98%) regions. A slightly smaller share of these lands
is represented in Rivne (70.91%), Chernivtsi (70.41%),
Ivano-Frankivsk (64.49%),Volyn (64.20%), Lviv (62.17 %),
and Zakarpattia (44.39%) regions, respectively.

The area of hayfields and pastures throughout
the west of Ukraine is 2040.3 thousand hectares. Thus,
the share of this category of land in administrative re-
gions ranges from 16.32% (Ternopil region) to 49.56%
(Zakarpattia region) of the total area of agricultural land.

The total area of perennial plantings in the west of
Ukraine is 176.6 thousand hectares. Thus, its share in
administrative regions varies from 1.12% (Volyn region)
to 6.45% (Chernivtsi region). The area of fallow areas
is insubstantial (10.3 thousand hectares). This category
of land occurs only in Rivne (3.5 thousand hectares),
Ternopil (3.4 thousand hectares), lvano-Frankivsk (2.2
thousand hectares), and Khmelnytskyi (1.2 thousand
hectares). Its share in the represented regions ranges
from only 0.08% to 0.38%.

For the economically rational conduct of agricultural
work in a certain territory, it is also necessary to con-
stantly carry out its normative and monetary evaluation.

Scientific Horizons, 2023, Vol. 26, No. 5
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A comparison of the value of different categories of ag-
ricultural land in the administrative regions of western
Ukraine clearly illustrates certain features. The norma-
tive and monetary evaluation is one of several types
of assessments provided for by the law of Ukraine “On

Land Valuation”, the calculation of which is based on
rental income from the use of a land plot for a certain
period of time. The normative and monetary evaluation
of agricultural land in administrative regions of west-
ern Ukraine is presented in Table 3.

Table 3. Normative and monetary evaluation of agricultural land in administrative regions
of western Ukraine, USD/1 ha*

Cost, USD/ ha

Administrative region

Arable land zfarz::lgasl Hayfields Pastures T]iac;c::lg;:unrljdpbaitt‘:f::
Volyn 888.2 1684.3 246.0 1824 214.2
Rivne 893.6 1510.1 206.6 150.7 178.7
Lviv 875.4 1103.5 236.2 166.6 201.4
Ternopil 1182.7 2323.2 255.8 230.1 243.0
Khmelnytskyi 1241.4 2148.9 275.5 214.2 244.8
Zakarpattia 1110.7 1510.1 265.7 2142 239.9
Ivano-Frankivsk 1062.6 1510.1 196.8 182.4 189.6
Chernivtsi 1354.9 2555.5 226.3 206.2 216.3
Average 1076.2 1793.2 238.6 1934 216.0

Note: *As of 01.01.2020, the average exchange rate of 1 dollar was 24.55 UAH
Source: Land directory of Ukraine (Land directory of Ukraine, 2020)

Thus, the value of land according to the normative
and monetary evaluation in the examined administra-
tive regions varies substantially. The average value of
arable land is $1,076.2, perennial crops - $1,793.2, hay-
fields - $238.6, pastures - $193.4. The total value of

agricultural land in western Ukraine is about 6.3 billion
dollars (Table 4). Thus, among them, arable land costs
the most - 5.543 billion dollars, and the value of peren-
nial plantations (330.47 million dollars) and hayfields
and pastures (436.46 million dollars) is much lower.

Table 4. Normative and monetary evaluation of agricultural land in administrative regions
of the west of Ukraine, USD million, as of 01.01.2023

Category of agricultural land

Administrative region

Hayfields and

Arable land Perennial plantings pastures Total

Volyn 597.42 19.71 77.82 694.95
Rivne 590.05 17.67 45.42 653.13

Lviv 674.88 25.16 89.87 789.90
Ternopil 1016.88 36.47 41.47 1094.82
Khmelnytskyi 1556.62 89.40 66.28 1712.30
Zakarpattia 222.36 41.22 53.62 317.21
Ivano-Frankivsk 428.02 2341 38.47 489.90
Chernivtsi 448.08 7743 23.51 549.02
Total 5534.31 330.47 436.46 6301.23

Source: compiled by the authors

The total value of agricultural land in western ad-
ministrative regions varies. Thus, the highest value of
these lands is in Khmelnytskyi (1.71 billion dollars)

Scientific Horizons, 2023, Vol. 26, No. 5

and Ternopil (1.09 billion dollars) regions. The value
of agricultural land is slightly lower in Lviv (USD
789.90 million), Volyn (USD 694.95 million), Rivne




(USD 653.13 million), Chernivtsi (USD 549.02 million),
Ivano-Frankivsk (USD 489.90 million), and Zakarpattia
(USD 317.21 million) regions, respectively.

The cost of renting private and state-owned agri-
cultural land in the examined administrative regions is

Average

Chernivtsi
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also different (Fig. 2). Thus, the average cost of 1 ha
of state land costs 3553 UAH, and private 1497 UAH.
The cost of renting state-owned agricultural land in the
west of Ukraine ranges from UAH 1442 (Volyn region)
to UAH 7781 (Khmelnitskyi region).

private property

W state property

c
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Figure 2. The cost of renting agricultural land in the administrative regions of western Ukraine, UAH

Source: Land directory of Ukraine (2020)

The cost of renting private agricultural land in
the research region varies from UAH 931 (Zakarpattia
region) to UAH 2267 (Khmelnytskyi region). On the
territory of western Ukraine, 1420223 shares were
leased. Thus, the largest number of shares was leased
in Khmelnytskyi (25.2% of the total number of units

on the territory of the research facility) and Ternopil
regions (20.7%). Slightly less in the Lviv region -
17.9%. The share of leased units in Ivano-Frankivsk,
Rivne, Volyn, and Chernivtsi ranges from 6.2 to
11.5%, and the least in the Zakarpattia region - only
1.0% (Table. 5).

Table 5. Distribution of the number of shares and their area in the administrative regions of western Ukraine,

as of 01.01.2023
Number of shares Area
Administrative region
thousand units. % thousand hectares %

Volyn 109.1 7.68 212.0 8.93
Rivne 139.4 9.81 280.0 11.80

Lviv 253.6 17.85 312.0 13.15

Ternopil 294.1 20.71 513.0 21.62
Khmelnytskyi 358.2 25.22 803.0 33.84

Zakarpattia 13.6 0.96 20.0 0.84
Ivano-Frankivsk 163.7 11.53 123.0 5.18

Chernivtsi 88.6 6.24 110.0 4.64

Total 1420.3 100 2373.0 100

Source: compiled by the authors
Comparative analysis of arable land areas (Table 2) In Volyn, Rivne, Lviv, Ivano-Frankivsk, and

and the area of shares showed that the largest provid-
ers of land for lease are Khmelnytskyi (64.1% of the
total amount of arable land in the region) and Ternopil
regions (59.9% of the total amount of arable land in
the region).

Chernivtsi regions, the share of land leased ranges from
30.7% to 42.6%, and the smallest in the Zakarpattia
region - 10%. There are 7 105 farms operating in the
west of Ukraine (Table 6). Most of these farms are
concentrated in Ternopil (19.5% of the total number
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of farms on the territory of the experimental facil-
ity), Khmelnytskyi (18.8%), Zakarpattia (18.6%), and
Lviv (16.2%) regions. A slightly smaller share of farms

is concentrated in Volyn (10.7%), Rivne (9.0%), and
Ivano-Frankivsk (6.1%) regions, and the smallest in
Chernivtsi region (1.1%).

Table 6. Distribution of the number of farms and the area of land that they cultivate in the administrative regions
of Ukraine, as of 01.01.2023

Administrative Number of farms

Total land cultivated by farms

On average, per farm

region

units % thousand hectares % thousand hectares
Volyn 759 10.68 67 20.25 0.088
Rivne 642 9.04 33 9.98 0.051
Lviv 1149 16.17 52 15.72 0.045
Ternopil 1386 19.51 77 23.28 0.056
Khmelnytskyi 1339 18.85 75 22.67 0.056
Zakarpattia 1324 18.63 9.3 2.81 0.007
Ivano-Frankivsk 430 6.05 17 5.14 0.040
Chernivtsi 76 1.07 0.5 0.15 0.007
Total 7105 100.0 330.8 100.0 0.04

Source: Land directory of Ukraine (2020)

The total area of land cultivated by 7 105 farms
is 330.8 thousand hectares. Thus, the largest share of
these lands is concentrated in Ternopil (23.28% of the
total area of land cultivated by farmers on the studied
territory), Khmelnytskyi (22.67%), Volyn (20.25%), Lviv
(15.72%), Rivne (9.98%) regions. In the Ivano-Frankivsk,
Zakarpattia, and Chernivtsi regions, this share ranges
from 0.15 to 5.14%.

On the studied territory, on average, one farm ac-
counted for 0.04 thousand hectares. Thus, the largest
average land area of farms was recorded in Volyn (0.088
thousand hectares), Ternopil (0.056 thousand hectares),
Khmelnytskyi (0.056 thousand hectares), Lviv (0.051
thousand hectares), Rivne (0.045 thousand hectares),
and lvano-Frankivsk (0.040 thousand hectares) regions,
respectively. In the Zakarpattia and Chernivtsi regions,
this figure is 0.007 thousand hectares.

Humus is the main source of nutrients in the soil.
The higher the humus content in the soil, the greater
its fertility. The preservation and accumulation of hu-
mus is the basis of soil fertility. Constant monitoring of
the proportion of soil areas with different humus con-
tent, mobile compounds of phosphorus and potassium
is of great importance in examining the efficiency of
land resource use. The analysis of the presented data
for various administrative regions of western Ukraine
shows that most of the areas are occupied by groups
with average and increased levels according to all three
characteristics. Therewith, there are certain features in
particular areas that must be considered in detail.

Thus, for example, in terms of humus content in the
Volyn region, very low (18.2%) and low (69.7%) levels
substantially exceed all other levels for this region, and
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for other regions, the value for the very low level ranges
from 0 to 2.1%, and the low level is more substantial -
from 1.3 (Ternopil region) to 43.6% (Rivne region).

Significant indicators of the share of humus content
reaching a high level were recorded in five regions at
once: Lviv (7.7%), Ternopil (4.9%), Khmelnytskyi (7.3%),
and Zakarpattia (7.8%). The maximum share value
for this level is typical for the lvano-Frankivsk region
(15.0%), and the minimum value is typical for the Volyn
region (0.1%). In the other two areas, this value ranges
from 1.2% to 3.5%. The share of land with a very high
level of humus content in the soil is completely absent
in the Volyn and Ternopil regions. However, in all oth-
er regions, the share of such soils is insubstantial and
does not exceed 4.8% (Lviv region).

The weighted average humus content is most
valuable in Ternopil (3.25 mg/kg), Khmelnytskyi
(3.24 mg/kg), and lvano-Frankivsk regions (3.17 mg/kg).
The minimum value of this indicator is typical for the
Volyn region (1.53 mg/kg). In all other regions, the
weighted average humus content is more or less sim-
ilar and ranges from 2.26 to 2.73 mg/kg (Table 7). On
average, for the examined region of western Ukraine,
this indicator is 2.7 mg/kg.

There is a similar case with the distribution of the
proportion of soil areas in the examined areas by the
content of mobile phosphorus compounds. Most areas
have the largest share for the average and increased
groups. Only in the Zakarpattia and lvano-Frankivsk
regions, high values are typical for the very low (26.7
and 20.8%) and low (15.5 and 21.3%) groups. For the
group “high” level of the content of mobile phospho-
rus compounds, the highest value was determined for




the Volyn (24.0%), Rivne (23.1%), and Lviv (26.6%) re-
gions. In all other regions, the indicators are slightly
lower and range from 5.9% (Ternopil region) to 15.7%
(Ivano-Frankivsk and Chernivtsi regions).

The maximum and rather substantial share for the
“very high” level is set for the Lviv region (14.3 %). In all
other administrative regions, from 0 % (lvano-Frankivsk
region) to 7.1% (Rivne region). The weighted average in-
dex for the content of mobile phosphorus compounds in
all eight regions ranges from 81 mg/kg (lvano-Frankivsk
region) to 136 mg/kg (Lvivregion).The average for the en-
tire examined region of western Ukraine is 105.5 mg/kg.

Comparison of mobile potassium compounds in
the regions of the examined region of western Ukraine

Bondar et al.

showed that the maximum values for the different
levels differ in virtually all regions. Thus, the maximum
value for a low level of the content of mobile potassium
is typical for Volyn (43.2%) and Rivne (33.4%) regions.
For the medium level group, the maximum share is set
for the Volyn (34.2%) region. Increased potassium levels
are observed in Ternopil (53.4%) and Khmelnytsky re-
gions (55.6%) high - in Ivano-Frankivsk (32.0%) and
Chernivtsi (44.9%).

Areas, where there are no mobile potassium com-
pounds, were identified. For example, in the Ternopil re-
gion, there are no areas with very low and low levels, in
Khmelnytskyi - very low, and in lvano-Frankivsk - very
high levels of potassium content (Table. 7).

Table 7. The share of soil areas by the content of humus, mobile compounds of phosphorus and potassium in the
administrative regions of western Ukraine, as of 01.01.2023, %

Administrative

weighted average

region very low, % low, % medium, %  increased, % high, %  very high, % index, mg/kg
Humus content
Volyn 18.2 69.7 11.3 0.8 0.1 0.0 1.53
Rivne 1.7 43.6 40.7 12.6 1.2 0.2 2.26
Lviv 1.7 25.5 32.6 27.7 7.7 4.8 2.80
Ternopil 0.0 1.3 26.4 67.4 4.9 0.0 3.25
Khmelnytskyi 0.1 4.6 30.4 57.4 7.3 0.2 3.24
Zakarpattia 2.1 28.1 40.3 18.5 7.8 4.2 273
Ivano-Frankivsk 0.1 10.0 374 34.6 15.0 29 3.17
Chernivtsi 0.0 29.0 51.3 14.7 3.5 1.5 2.50
. fg:rriarggnffrretghiin 30 265 338 29.2 59 17 27
Content of mobile phosphorus compounds
Volyn 0.6 8.9 31.9 34.3 24.0 0.3 120.0
Rivne 8.6 14.0 27.5 19.7 231 71 1149
Lviv 0.7 3.7 26.3 28.4 26.6 143 136.9
Ternopil 0.0 0.3 34.3 59.4 5.9 0.1 112.0
Khmelnytskyi 0.1 3.1 39.2 43.4 9.4 4.8 107.8
Zakarpattia 26.7 15.5 23.7 133 14.6 6.2 88.4
Ivano-Frankivsk 20.8 213 28.0 14.2 157 0.0 81.0
Chernivtsi 8.1 18.0 271 25.8 15.7 5.3 83.0
. )f\g:;arﬁ:n?rret;in 8.2 106 29.8 29.8 16.9 48 105.5
Content of mobile potassium compounds
Volyn 8.1 432 34.2 12.2 24 0.0 47.8
Rivne 30.7 334 184 10.8 5.8 0.9 75.2
Lviv 3.1 19.4 28.4 249 16.9 7.3 79.1
Ternopil - - 29 53.4 43.2 0.5 118.0
Khmelnytskyi - 0.1 27.5 55.6 14.6 2.2 97.5
Zakarpattia 6.3 13 18.0 28.2 27.7 18.5 140.0
Ivano-Frankivsk 3.6 243 214 18.7 32.0 - 94.0
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Table 7, Continued
Admml:e,tratlve very low, % low, % medium, %  increased, % high, %  very high, % we.lghted average
region index, mg/kg
Chernivtsi 24 7.7 119 13.3 449 19.8 149.0
Average for the 6.8 16.2 20.3 271 234 6.2 100.1

experiment region

Source: official website of the Ministry of Environmental Protection and Natural Resources of Ukraine (Ministry of

Environmental..., 2023)

Thus, the results of the conducted studies show dif-
ferences in the soils of the western regions of Ukraine
in the content of humus, mobile compounds of phos-
phorus and potassium. It is essential information for
the practical introduction of agriculture there.

According to the analysis of the distribution of soil
areas in the western regions of Ukraine by the content of
easily hydrolysable nitrogen (Table 8), it was established
that for the “very low” group, the maximum value is typ-
ical for the Volyn region (75.6%). lvano-Frankivsk (63.6%),
Zakarpattia (47.5%), Chernivtsi (43.5%), and Rivne (42.1%)

regions also have quite high indicators of areas with a very
low level. That is, in these five areas, it is necessary to han-
dle the problem of increasing the nitrogen content right
now. In the other three regions examined, this share is no-
ticeably lower - Khmelnitskyi (18.7%), Lviv (16.5%),and in
the Ternopil region, this indicator is minimal and amounts
to only 3.5%. However, for this region, the maximum value
of a low level (75.4%) was recorded. The minimum value
of a low level is typical for the Volyn region (12.8%), while
only there the values are several times smaller than all
other regions, ranging from 35.3 to 65.5%.

Table 8. The share of soil areas by easily hydrolysed nitrogen content in the administrative regions of the west of
Ukraine, as of 01.01.2023 %

Weighted average index,

Administrative region very low low medium increased mg/kg
Volyn 75.6 12.8 1.5 10.1 1223

Rivne 42.1 36.3 123 9.3 125.3

Lviv 16.5 65.5 13.5 45 121.9

Ternopil 3.5 75.4 20.9 0.2 1370
Khmelnytskyi 18.7 55.7 247 0.9 121.0
Zakarpattia 475 40.7 10.3 15 107.2
Ivano-Frankivsk 63.6 35.3 11 0.0 95.0
Chernivtsi 43.5 50.6 4.8 1.1 107.0
Average for the 38.9 46.5 111 3.5 1171

experiment region

Source: official website of the Ministry of Environmental Protection and Natural Resources of Ukraine (Ministry of

Environmental..., 2023)

The lowest values of the nitrogen fraction of
the average level are typical for Volyn (1.5%), lvano-
Frankivsk (1.1%), and Chernivtsi (4.8%) regions. In all
other administrative regions, this share ranges from 10.3
to 24.7%. The highest values of the share of land with
an increased level of nitrogen were recorded for Volyn
(10.1%) and Rivne (9.3%) regions. Although they are not
substantial, they are several times higher than in other
areas where there is a fluctuation in the content of eas-
ily hydrolysed nitrogen in the range from 0.2 to 4.5%.

In the examined territory of the west of Ukraine, it is
necessary to constantly introduce a scientifically based
and ecological-reclamation system of farming, since in
its absence, certain negative consequences of soil cover
destruction, reduced soil fertility, reduced crop yields
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and, as a result, an increase in economic losses for both
the state and private farms are possible.

It is vital to conduct economically sound agricul-
ture, especially in areas where soil conditions are al-
ready deteriorating and further negative changes are
possible, such as wind and water erosion of the soil,
increased land use and high levels of ploughed land.
It is advisable to constantly monitor degraded land, re-
duce the area of unproductive soils, and identify areas
that are subject to conservation and need reclamation.

Since 01.07.2021, the agricultural land market has
been functioning in Ukraine. Thus, in the first stage, ag-
ricultural land up to 100 hectares per individual can be
bought or sold (Transitional Provisions..., 2021). During
the implementation of this reform, about 28 million




hectares of agricultural land is privately owned, and
56% is leased. In the process of their lease, a certain
disproportionality arose between landowners and land
users. In such circumstances, it is necessary to control
the use of these lands by the state regarding their ap-
propriate use and implementation of the environmen-
tal strategy. This experience can be learned from many
foreign countries (Gorgan & Hartvigsen, 2022). For ex-
ample, Maxim Gorgan and Morten Hartvigsen analysed
the development of agricultural land markets in East-
ern Europe and Central Asia based on materials from
the Food and Agriculture Organisation of the United
Nations (FAO).

The results of the study on agricultural land are
to a certain extent confirmed by the findings of other
researchers. In particular, Muzyka et al. (2019) estab-
lishes that the area of agricultural land in the west of
Ukraine decreased by 29.8 thousand hectares (when
comparing the area of agricultural land in 2023 with
2018). The largest decrease in agricultural land areas
was identified in Lviv (20.8 thousand hectares), Ivano-
Frankivsk (8.7 thousand hectares), Khmelnytskyi (2.0
thousand hectares), and Zakarpattia (0.3 thousand hec-
tares) regions, while in Chernivtsi region it remained
unchanged. The decrease in this category of land is
caused by a change in its intended purpose. However,
the area of agricultural land in some regions, on the
contrary, increased: in Volyn (0.1 thousand hectares),
Rivne (1.5 thousand hectares), and Ternopil (0.4 thou-
sand hectares) regions by 2 thousand hectares. This
may be caused by Russia’s invasion of Ukraine, which
has led to an increase in the area of agricultural land
in the rear areas, as a substantial part of the land in the
north, east, and south of Ukraine, where active military
operations took place or are being conducted (World
Bank, 2022), has become unusable.

According to Eurostat (Eurosta statistics...,2020),as
of 2020, there are 9.1 million farms in the European
Union. In particular, the number of farms cultivating
less than 5 hectares of agricultural land is 63.8% of the
total number of farms in the EU. The area of farms in the
EU depends on the geographical location (Thompson,
et al.,, 2022; Ulukan, et al, 2022: Staniszewski, et al,
2023), which is influenced by geomorphological, cli-
matic conditions, and the location of the farm. The av-
erage area of farms in western Ukraine varies from 7
hectares (Zakarpattia and Chernivtsi regions) to 88 hec-
tares (Chernivtsk region). In general, the average farm
rate in the study region is 40 hectares, which is 8 times
higher than in the European Union.

Ballabio et al. (2019; 2022) in their study devel-
oped a mapping of the chemical properties of the up-
per soil layer by the following chemical properties: pH,
pH (CaCl), cation exchange capacity, calcium carbonates
(CaCo,), CN ratio, nitrogen (N), phosphorus (P) and po-
tassium (K). These chemical indicators vary within the
Llimits of the indicators of the European Union countries.

Bondar et al.

Thus, on the territory of agricultural land in Italy, there
is an increased level of phosphorus, its content is af-
fected by the application of phosphorous and other
types of fertilisers used in agriculture.

To optimise the use of agricultural land in west-
ern Ukraine, it is crucial to conduct an ecological and
landscape organisation of the experimental territory,
which includes four components. First, it is necessary
to develop the territorial and landscape organisation
of agroecosystems to ensure their optimal use. Sec-
ondly, an important stage is the agroecological eval-
uation of land, which will allow assessing the state of
natural complexes and determining the possibility of
their use for agricultural purposes. Third, it is important
to conduct environmental optimisation of the structure
of agricultural landscapes to ensure more sustainable
and efficient use of land resources. Fourth, it is neces-
sary to plan, organise,and manage the state of agroeco-
systems, ensuring their rational use and conservation.

CONCLUSIONS

The largest share is represented by agricultural land
(56.14% of the total area of the land fund), while forests
and other forest-covered areas account for slightly less
(32.80%).Theareaofbuilt-upland (4.09%),0penwetlands
(2.0%), open land without vegetation cover or with little
vegetation cover (1.27%) and other land (3.70%) is small.

It was established that the largest share is rep-
resented by arable land - 69.77% of the total area of
agricultural land and hayfields and pastures (27.69%),
the rest is occupied by perennial plantings (2.40%) and
fallows (0.14%). The total value of agricultural land in
western Ukraine is 6.3 billion dollars. Among them, ar-
able land costs the most - 5.53 billion dollars, and the
value of perennial plantations (316.68 million dollars)
and hayfields and pastures (436.46 million dollars) is
much lower.

The average cost of renting state agricultural
land in western Ukraine ranges from UAH 1442 in the
Zakarpattia region to UAH 7781 in the Khmelnytskyi
region, while the cost of renting private land varies
from UAH 931 in the Zakarpattia region to UAH 2267 in
Khmelnytskyi Oblast. 1 420.3 shares were leased in the
west of Ukraine. The largest number of shares was leased
in Khmelnytskyi (25.22%) and Ternopil (20.71%) regions,
and the smallest in the Zakarpattia region - 0.96%. There
are 7105 farms operating in western Ukraine. Most farms
are concentrated in Ternopil (19.51% of the total num-
ber), Khmelnytskyi (18.85%), Zakarpattia (18.63%), and
Lviv (16.17%) regions, and the least — in Rivne (9.04%),
Ivano-Frankivsk (6.05%), and Chernivtsi (1.07%).

The largest average land area of farms was re-
corded in Volyn (0.088 thousand hectares), Ternopil
(0.056 thousand hectares), Khmelnytskyi (0.056
thousand hectares), Lviv (0.051 thousand hectares),
Rivne (0.045 thousand hectares), and lvano-Frankivsk
(0.040 thousand hectares) regions, respectively. In the
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Zakarpattia and Chernivtsi regions, this figure is 0.007
thousand hectares. On the territory of western Ukraine,
the shares of soil areas in terms of humus content in
various administrative regions differ markedly. The av-
erage value of the share of soil areas of the study re-
gion by humus content with the highest indicators was
determined for the following levels: average (33.8%),
high (29.2%), and low (26.5%). Other levels are char-
acterised by substantially lower indicators: high (5.9%),
very low (3.0%), and very high (1.7%).

The distribution of the proportion of soil areas by
the level of phosphorus and potassium compounds for

content of easily hydrolysed nitrogen, certain differ-
ences are also established. Thus, the largest share for
the entire studied region falls on the “very low” (38.9%)
and “low” (46.5%) levels, and the smallest values - on
the “average” (11.1%) and “high” levels (3.5%).

Thus, to preserve and increase soil fertility, and its
protection on the research territory, it is necessary to
introduce scientifically based systems and technolo-
gies for using fertilisers and chemical land reclama-
tion based on data from agrochemical certification of
agricultural land. Further studies should be aimed at
preserving soil fertility and the balanced use of agricul-

both the entire region under study and individual re-  tural land in Ukraine.

gions also differs substantially. The highest proportion

of phosphorus and potassium compounds is: medium ACKNOWLEDGEMENTS
(29.8 and 20.3%), increased (29.8 and 27.1%), high (16.9  Absent.
and 23.4%), respectively, the lowest - very low (8.2 and
6.8%), low (10.6 and 16.2%), and very high (4.8 and CONFLICT OF INTEREST
6.2%).When dividing the proportion of soil areas by the  Absent.

REFERENCES

[1] Abuzaid, A.S, El-Shirbeny, M.A., & Fadl, M.E. (2023). A new attempt for modeling erosion risks using remote
sensing-based mapping and the index of land susceptibility to wind erosion. CATENA, 227, article number
107130.doi: 10.1016/j.catena.2023.107130.

[2] Ambros, P., & Granvik, M. (2020). Trends in agricultural land in EU countries of the Baltic Sea Region from
the perspective of resilience and food security. Sustainability, 12(14), article number 5851. doi: 10.3390/
sul12145851.

[3] Ballabio, C., Lugato, E., Fernandez-Ugalde, O., Orgiazzi A., Jones A., Borrelli P., Montanarella L., & Panagos P.
(2019). Mapping LUCAS topsoil chemical properties at European scale using Gaussian process regression.
Geoderma, 355, article number 113912. doi: 10.1016/j.geoderma.2019.113912.

[4] Bartosz, B., Kerstin, S., Simon, B., & Birgit, M. (2023). Wind erosion in European agricultural landscapes: More
than physics. People and Nature, 5(1), 34-44. doi: 10.1002/pan3.10418.

[5] Brannigan,N., Mullan, D.,Vandaele, K., Graham, C., McKinley, J., & Meneely, J. (2022). Modelling soil erosion by
water under future climate change: Addressing methodological gaps. Catena, 216(B), article number 106403.
doi: 10.1016/j.catena.2022.106403.

[6] Demianenko, S.I. (2022). Ecological strategy of using agricultural land in Ukraine. Strategy of the Economic
Development of Ukraine, 50, 82-93. doi: 10.33111/sedu.2022.50.082.093.

[7]1 Eurosta statistics explained. (2020). Retrieved from https://ec.europa.eu/eurostat/statistics-explained/index.
php?title=Farms_and_farmland_in_the European Union_-_statistics &action=statexp-seat&lang=uk.

[8] Ferreira, C.S., Seifollahi-Aghmiuni, S., Destouni, G., Ghajarnia, N., & Kalantari Z. (2022). Soil degradation in the
European Mediterranean region: Processes, status and consequences. Science of The Total Environment, 805,
article number 150106. doi: 10.1016/j.scitotenv.2021.150106.

[9] Gorgan, M., & Morten, H.(2022). Development of agricultural land markets in countries in Eastern Europe and
Central Asia. Land Use Policy, 120, article number 106257. doi: 10.1016/j.landusepol.2022.106257.

[10] Hader, J.D., Lane, T., Boxall, A.B., MacLeod, M., & Guardo, A.D. (2022). Enabling forecasts of environmental
exposure to chemicals in European agriculture under global change. Science of The Total Environment, 840,
article number 156478. doi: 10.1016/j.scitotenv.2022.156478.

[11] Kdninger,J., Panagos, P.,Jones, A., Briones, MJ., & Orgiazzi,A.(2022). In defence of soil biodiversity: Towards an
inclusive protection in the European Union. Biological Conservation, 268, article number 109475.doi: 10.1016/].
biocon.2022.109475.

[12] Kowalczyk, C., Nowak, M., & Zrébek S. (2019). The concept of studying the impact of legal changes on the
agricultural real estate market. Land Use Policy, 86,229-237. doi: 10.1016/j.landusepol.2019.05.012.

[13] Kowalczyk, C., Zrobek-Rézanska, A., Zrobek, S., & Kryszk, H. (2021). How does government legal intervention
affect the process of transformation of state-owned agricultural land?. The research methods and their
practical application. Land Use Policy, 111, article number 105769, doi: 10.1016/j.landusepol.2021.105769.

[14] Kyrylchuk,A.M.,Orynyk, B.I.,Brovko, 0.Z., & Hakalo, O.1.(2022).Impact of economic activity on changes in humus
content in soils of Ternopil region. Bulletin of the National University of Water and Environmental Engineering,
4(100),120-134.

Scientific Horizons, 2023, Vol. 26, No. 5



https://www.sciencedirect.com/science/article/abs/pii/S0341816223002217
https://www.mdpi.com/2071-1050/12/14/5851
https://www.mdpi.com/2071-1050/12/14/5851
https://www.sciencedirect.com/science/article/pii/S0016706119304768
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1002/pan3.10418
https://www.sciencedirect.com/science/article/abs/pii/S0341816222003897
http://sedu.kneu.edu.ua/article/view/261250
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Farms_and_farmland_in_the_European_Union_-_statistics&action=statexp-seat&lang=uk
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Farms_and_farmland_in_the_European_Union_-_statistics&action=statexp-seat&lang=uk
https://www.sciencedirect.com/science/article/pii/S0048969721051810
https://www.sciencedirect.com/science/article/abs/pii/S0264837722002848
https://www.sciencedirect.com/science/article/pii/S0048969722035756
https://www.sciencedirect.com/science/article/pii/S0006320722000283
https://www.sciencedirect.com/science/article/pii/S0006320722000283
https://www.sciencedirect.com/science/article/abs/pii/S0264837719304119
https://www.sciencedirect.com/science/article/abs/pii/S0264837721004920
https://ep3.nuwm.edu.ua/25191/
https://ep3.nuwm.edu.ua/25191/

Bondar et al.

[15] Land directoryof Ukraine.(2023).Retrieved from https://agropolit.com/storage/2020/Zemelniy_dovidnyk_2020.
pdf?utm_source=mailchimp &utm_campaign=0300ccc?2e1f0&utm_medium=page.

[16] Ma,]., Li,R.,Yang,Y.,Hai,Y.,Han, T., & Zheng, H. (2022). Spatial heterogeneity of driving factors of wind erosion
prevention services in northern china by large-scale human land-use. Management Land, 11(1), article number
111.doi: 10.3390/land11010111.

[17] Ma, T., Deng, X., Chen. L., & Xiang, W.(2020). The soil properties and their effects on plant diversity in different
degrees of rocky desertification. Science of The Total Environment, 736, article number 139667. doi: 10.1016/].
scitotenv.2020.139667.

[18] Ministry of Environmental Protection and Natural Resources of Ukraine. (2023). Retrieved from https://land.
gov.ua.

[19] Montanarella, L., & Panagos, P. (2021). The relevance of sustainable soil management within the European
Green Deal. Land Use Policy, 100, article number 104950. doi: 10.1016/j.landusepol.2020.104950.

[20] Muzyka, PM., Urba S.I., & Honcharenko L.V. (2019). Analysis of the state and efficiency of land use in Ukraine.
Scientific notes of Tavriya National University named after VI Vernadsky. Series: Economics and Management, 30(69),
4(2).45-53.

[21] Niacsu, L., Sfica, L., Ursu, A., Ichim, P., Bobric, D.E., & Breaban, I.G. (2019). Wind erosion on arable lands,
associated with extreme blizzard conditions within the hilly area of Eastern Romania. Environmental Research,
169, 86-101 doi: 10.1016/j.envres.2018.11.008.

[22] Panagos, P, Ballabio, C., Himics, M., Scarpa, S., Matthews, F., Bogonos, M., Poesen, J., & Borrelli, P. (2021).
Projections of soil loss by water erosion in Europe by 2050. Environmental Science & Policy, 124, 380-392.
doi: 10.1016/j.envsci.2021.07.012.

[23] Panagos, P, Borrelli, P.,Matthews, F., Liakos, L., Bezak, N., Diodato, N., Ballabio, C. (2022). Global rainfall erosivity
projections for 2050 and 2070.Journal of Hydrology,article number 127865.doi: 10.1016/j.jhydrol.2022.127865.

[24] Pozniak, S., Pankiv, Z., Yamelynets, T., & Havrysh, N. (2020). Investment attractiveness of soils of the Carpathian
region of Ukraine. Ukrainian Geographical Journal, 1, 26-34. doi: 10.15407/ugz2020.01.026.

[25] Staniszewski,J.,Guth, M., & Smedzik-Ambrozy, K.(2023). Structural conditions of the sustainable intensification
of agriculture in the regions of the European Union. Journal of Cleaner Production, 389, article number 136109.
doi: 10.1016/}.jclepro.2023.136109.

[26] State Service of Ukraine for Geodesy, Cartography and Cadastre. (2023). Retrieved from https://mepr.gov.ua/
content/ekologichni-pasporti-regioniv.html

[27] State Standard of Ukraine. Soil Quality Indicators of Soil Fertility: 4362:2004. (2005). Retrieved from
https://zakon.isu.netua/sites/default/files/normdocs/dstu_4362_2004.pdf.

[28] Tarariko,O.,Ilienko,T.,Kuchma,T., & Bilokin,0.(2021).Soil erosion as a factor of desertification of agrolandscapes
in Ukraine. Agroecological Journal, 3(2021), 6-16. doi: 10.33730/2077-4893.3.2021.240316.

[29] Teng, H.F., Hu, J., Zhou, Y., Zhou, L., & Shi, Z. (2019). Modelling and mapping soil erosion potential in China.
Journal of Integrative Agriculture, 18(2), 251-264. doi: 10.1016/5S2095-3119(18)62045-3.

[30] Thompson, B., Barnes, A.P., & Toma, L. (2022). Increasing the adoption intensity of sustainable agricultural
practices in Europe: Farm and practice level insights. Journal of Environmental Management, 320, article number
115663.doi: 10.1016/j.jenvman.2022.115663.

[31] Transitional provisions of the Land Code of Ukraine. (2021). Retrieved from https://zakon.rada.gov.ua/laws/
show/2768-14#Text.

[32] Ulukan, D., Grillot, M., Benoit, M., Bernes, G., Dumont, B., Marie-Angélina, M., Monteiro, L., Parsons, D.,
Veysset, P.,Ryschawy,J., Steinmetz, L., & Martin, G.(2022). Positive deviant strategies implemented by organic
multi-species livestock farms in Europe. Agricultural Systems, 201, article number 103453. doi: 10.1016/].
agsy.2022.103453.

[33] World Bank. Ukraine Rapid Damage and Needs Assessment. (2022). Washington, D.C.: World Bank
Group. Retrieved from https://documents.worldbank.org/en/publication/documents-reports/
documentdetail/099445209072239810/p17884304837910630b9c6040ac12428d5c¢.

Scientific Horizons, 2023, Vol. 26, No. 5

121


https://agropolit.com/storage/2020/Zemelniy_dovidnyk_2020.pdf?utm_source=mailchimp&utm_campaign=0300
https://agropolit.com/storage/2020/Zemelniy_dovidnyk_2020.pdf?utm_source=mailchimp&utm_campaign=0300
https://www.mdpi.com/2073-445X/11/1/111
https://www.sciencedirect.com/science/article/abs/pii/S0048969720331879
https://www.sciencedirect.com/science/article/abs/pii/S0048969720331879
https://land.gov.ua
https://land.gov.ua
https://www.sciencedirect.com/science/article/pii/S0264837720304257
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=UZTNU_econ_2019_30(69)_4(2)__10
https://www.sciencedirect.com/science/article/abs/pii/S0013935117317425
https://www.sciencedirect.com/science/article/pii/S1462901121001970
https://ukrgeojournal.org.ua/en/node/672
https://www.sciencedirect.com/science/article/abs/pii/S0959652623002676
https://mepr.gov.ua/content/ekologichni-pasporti-regioniv.html
https://mepr.gov.ua/content/ekologichni-pasporti-regioniv.html
https://zakon.isu.net.ua/sites/default/files/normdocs/dstu_4362_2004.pdf
http://journalagroeco.org.ua/article/view/240316
https://www.sciencedirect.com/science/article/pii/S2095311918620453
https://pubmed.ncbi.nlm.nih.gov/35940006/
https://zakon.rada.gov.ua/laws/show/2768-14#Text
https://zakon.rada.gov.ua/laws/show/2768-14#Text
https://www.sciencedirect.com/science/article/abs/pii/S0308521X22000890#!
https://www.sciencedirect.com/science/article/abs/pii/S0308521X22000890#!
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099445209072239810/p17884304837910630b9c6040ac12428d5c
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/099445209072239810/p17884304837910630b9c6040ac12428d5c

122

Analysis of the structure and fertility of agricultural land in western Ukraine...

AHani3 cTpyKTypMU, pPOAIOYOCTI CinbcbKorocnogapcbkKux 3eMenb 3axoay YKpaiHu
Ta iX rpoLioBa ouiHKa

Onekcanap borpaHosuu boHpap
KaHamaaT CinbCbKOrocnoaapCbKMx Hayk
KpemeHelbka obnacHa ryMaHiTapHO-negaroriyHa akagemis im. Tapaca LUeB4yeHka
47003, Byn. JlineiHa, 1, M. KpemeHewb, YkpaiHa
https://orcid.org/0000-0002-3448-8943

€BreH €BreHoBUY MenbHUK
KaHauaaT CinbCbKOrocnoaapCbKMx Hayk
YKpaiHCbKMI HAaYKOBO-AOCAIAHMIA IHCTUTYT NICOBOr0 rocnoaapcrea Ta arponicomeniopauii
im. . M. Bucoubkoro
61000, Byn. MNywkiHcbka, 86, M. XapkiB, YkpaiHa
https://orcid.org/0000-0002-9821-2751

Heng IBaHiBHa Linutopa
KaHouoat 6ioforiyHnX HayK, AOLEHT
KpemeHeubka obnacHa ryMaHiTapHO-negaroriyHa akagemis im. Tapaca LUeByeHka
47003, Byn. JliueiHa, 1, M. KpemeHewb, YkpaiHa
https://orcid.org /0000-0002-8663-6397

Onbra IropisHa lyx
KaHounaat 6ioforiyHnX HayK, AOLEHT
KpemeHeLbka obnacHa ryMaHiTapHO-negaroriyHa akagemis im. Tapaca LUeByeHka
47003, Byn. JlineiHa, 1, M. KpemeHewb, YkpaiHa
https://orcid.org/0000-0003-3650-9813

Irop Muxainosuu MNanarax
Kanaunpat negaroriyHnx Hayk, AOLEHT
KpemeHelbka obnacHa ryMaHiTapHO-negaroriyHa akagemis im. Tapaca LUeB4yeHka
47003, Byn. JlineiHa, 1, M. KpemeHeLb, YkpaiHa
https://orcid.org/0000-0002-0555-6548

AHoTauif. BaxnuMBuM cekTopoM eKOHOMikuM YKpaiHM € CifbCbKe rocnofapcTBo, sike 6a3yeTbCcs HAa POAKYOCTI
CiNbCbKOrocnoAapCcbknx 3emenb, 30KpeMa 3eMefib 3axigHoro perioHy YkpaiHu. AHanis CTpykTypu, pOAHYOCTI
CiNbCbKOrocnoaapCcbkMx 3eMenb, iX rpoloBa OLiHKa MOXe HafaTW YABAEHHS Npo iX MNPOAYKTMBHICTb Ta NOTeHLian
[LNS pO3BWTKY CibCbKOrO rocnogapcrea. Metow poboTM € aHanis CTpyKTypu Ta MOKa3HMKIB POAKYOCTI
CiNbCbKOrocnoaapcbkmx 3emMenb 3axoay YKpaiHu, AEMOHCTPYBAHHS iX OCHOBHUX XapaKTEPUCTUK Ta MOPIBHSAHHS LiH Ha
3eMJ110 B 3axifHUX obnactax Ykpainu. i yac HanucaHHs CTaTTi BUKOPUCTOBYBAAW MaTepianu 3eMeNbHOro AOBiAHUKA
YKpaiHM Ta perioHanbHMX [LOMNOBiLEN MpO CTaH HABKOMUWIHBLOMO CepefoBulLa 3axody YKpaiHW, MOCAyroByHUMUCh
MeToAaMM aHanisy Ta NOPiBHSHHSA CTaHY 3eMe/IbHUX PecypCiB 3a BMICTOM ryMycy, pyXxoMux cnonyk gocdopy Ta Kanito,
a30TYy, WO Nerko rigponisyeTbes, iX MaTepiaNbHO-TPOLIOBOI OUiHKM. [poaHanisyBaBlUM CTPYKTYpY 3eMenbHoro ¢hoHay
3axofy Ykpainu (13125,5 tuc. ra) 6yno CTaHOBNEHO, WO CilbCbKOrOCMOAAPChKI Yrifas CTaHOBAATb Ginblie NONOBUHU
3aranbHoi nnow,i (56,1 %), a nicv Ta iHWi NicOBKpUTI NnoLi — 61M3bKo TpeTUHM 3aranbHoi naouwi (32,8 %). 3abynoBaHi
3emni, BiikpuTi 3abonoyeHi 3emMni, BigkpuTi 3emni 6e3 pocIMHHOIo NokpmBy abo 3 He3HaYHUM POCIMHHMM MOKPUBOM Ta
iHwWi 3eMni ctaHoBNATb MeHwWwe 10 %. Cepep, CiNbCbKOroCcnoAapCbknx 3eMesb HabinbLLIy YacTKy CTAHOBWUTb Pinng, Aewo
MeHLLe NPUNAJAE Ha CIHOXATI Ta NAaCOBMLUA, @ HAMMEHLUe — Ha BaraTopivHi HAacagKeHHs Ta Nepenorn:-3aranbHa BapTiCTb
CiNbCbKOroCMofapChbKMX 3eMeslb Y 3aXifHUX aAMiHICTPaTMBHMX 06NacTax NMOMITHO BiApi3HAETbCA. HalBuwWwa BapTicTb
3eMenb y XMenbHULBKIV Ta TepHoninecbkin obnactax (1,71 i 1,09 mnpa. non), a HaiMeHwa - B IBaHO-MpaHKiBCbKiN Ta
3akapnatcbkin (489,90 i 317,21 mnH. gon). Ha TepuTopii 3axoay YkpaiHu 3aaHo B opeHay 1420223 nais. Haiibinbwa
iX KinbKicTb 30aHa B XMenbHULbKIM Ta TepHoninbCbkind obnactax (25,2 ta 20,7 %), @ HalMeHwWwa - y 3akapnaTcbkii
(1,0 %). Tak, 3aranbHa nnowa 3emhi, Wo obpobnseTbcs pepmMepcbkUMM MiANpUEMCTBAMM, cTaHOBUTL 330,8 TUC. ra,
HaibinbLua YacTMHA 30cepemykeHa B TepHOMiNbCbKiM Ta XMeNbHULbKIN 0bnactax (23,31 22,7 %). Peaynstati focnifxeHb
CNpUSTUMYTb NPUMHATTIO YNPaBAiHCbKMX pilleHb BefeHHs edeKTMBHOMo CilbCbKOro rocnofapcrBa Ta 30epexeHHs
POAIOYOCTI FPYHTIB CiNbCbKOrOCNOAAPCbKUX 3eMeflb AOCNIAXKYBAHOro perioHy. [powwoBa OLUiHKa AaHUX TEPUTOPIN €
KOPUCHOIO A1 HACeNEeHHA KPaiHW B YMOBAX 3MiHM 3aKOHY NPO PMHOK 3eMAi B YKpaiHi, a TakKoX Mif, Yac 34iMCHEHHS
€KOJIONYHO BMBAXEHOT arpapHOi NONITUKM

KniouoBi cnoBa: 3emMenbHUin GOHA; NACOBULLA; F'YMYC; 3eMeNbHI Nai; CiNnbCbKOroCnoAapChbKi yrifns; aaMiHicTpaTuBHa
obnactb
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