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Agricultural landscape zoning of the Forest-Steppe zone
of Ukraine to develop organic gardening

Abstract. The relevance of this study lies in the applied use of general scientific methods of
landscape ecology in organic horticulture of the Forest-Steppe of Ukraine. The purpose of the
study was to develop a system of targeted agricultural landscape assessment of the territory
to determine the prospects for the development of organic horticulture on the example of the
right-bank part of the Western Forest-Steppe. To fulfil this purpose, the methodology of targeted
agricultural landscape zoning of agricultural land was used. For this, maps and diagrams of the
distribution of the main structural components and factors of the agrosphere, namely, landscapes
and morphological structures of the relief, soil and vegetation cover, water chemistry, rocks,
functional use of land and traditional areas of agricultural production, were used. The cartographic
method and expert assessments of land suitability for organic horticulture were based on the study
of 8 natural and anthropogenic factors that form the corresponding taxonomic classification of
agricultural landscapes of the Forest-Steppe from 30 taxa. The spatial differentiation of the factors
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Agricultural landscape zoning of the Forest-Steppe zone...

is determined by the relevant quantitative and qualitative parameters of orchard lands. The expert
assessment of agricultural landscapes for organic horticulture is based on the percentage level of
alteration of the natural structure of the land. A full-scale model of the target map of agricultural
landscapes was developed to assess the prospects for the development of organic horticulture on the
example of the central part of the Right Bank of the Western Forest-Steppe. The study area of 5,400
square kilometres was located at the intersection of three administrative regions, namely Zhytomyr,
Kyiv, and Vinnytsia. The study identified 21 agricultural landscapes, the territories of which are
homogeneous in 8 parameters. Their comprehensive regional perspectives for organic horticulture
are rated from 11 to 21. It was proposed to define 5 categories of agricultural landscapes according to
their suitability for organic horticulture: the highest (21 points), high (19-20 points), medium (17-18
points), low (15-16 points) levels of suitability and unsuitable (11-12 points). Half of the study area is
covered by agricultural landscapes of high suitability for organic horticulture, 15% each of medium
and unsuitable, and 10% each of high and low suitability. The targeted classification of land for
organic horticulture on an agricultural landscape basis is the scientific and methodological basis for
the widespread development of a new, environmentally sound type of agricultural activity in Ukraine

Keywords: agrophytocenosis; organic fruits; land categories; target zoning; full-scale model of the

target map of agricultural landscapes

INTRODUCTION

Organic agriculture is a holistic production ma-
nagement system that contributes to the devel-
opment and strengthening of the viability of the
agroecosystem, namely the maintenance of its
biodiversity, biological cycles, and soil biological
activity (Clark, 2020; Cakmakg et al., 2023). It is
aimed at using natural resources (i.e., mineral
and plant-based products) and avoiding syn-
thetic fertilisers and pesticides.

Organic products have several advantages:
they are grown without synthetic chemicals, do
not contain genetically modified organisms, and
are processed without preservatives and arti-
ficial colours, etc. (Paoli et al., 2019). Therewith,
the level of price premiums for it is much high-
er compared to conventional products (Pawle-
wicz, 2020). Global sales of organic food and
drink continue to grow year on year. Further-
more, its growth in 2020 was also driven by the
pandemic, which increased consumer interest
in these products (Schlatter et al., 2022).

Ukraine is a global supplier of agricultur-
al products and plays a vital role in ensuring a
sustainable food system and food security in
the world, and organic production is still one
of the priorities for the further development of
its agricultural sector (Ostapenko et al., 2020;
Galashevskyi et al., 2021). In 2021, the total vol-
ume of Ukrainian organic exports to more than
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30 countries amounted to about 260.0 thousand
tonnes of products, of which 82% were exported
to the EU (Sahota, 2022).

Therewith, organic fruit and berry grow-
ing is becoming increasingly popular (Gala-
shevskyi et al., 2021). In 2020, the area of such
plantations was about 3.9 thousand hectares
(or 1.8% of all fruit and berry plantations).
The leading place among other fruit crops in
terms of this indicator (1,314.0 ha, or 33.3%) in
Ukraine is occupied by apple trees, one of the
oldest cultivated fruit plants in the temperate
zone. The widespread distribution of this crop
is explained by its high adaptability to different
soil and climatic conditions, as well as the rich
biochemical composition of the fruit, which,
with the appropriate selection of varieties,
can be consumed fresh almost all year round
(Bublyk et al., 2018). Other crops include wal-
nuts - 1,212.8 ha (30.7%), raspberries - 585.0 ha
(14.8%), blueberries - 2273 ha (5.8%), hazel-
nuts - 86.9 ha (2.2%), currants — 80.8 ha (2.0%)
(FiBL, 2022). The scientific and methodological
basis for the further development of organic
horticulture in Ukraine and new prospects in
the European organic market is the targeted
classification of land on an agricultural land-
scape basis to create environmentally sustain-
able agricultural landscapes.
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Designing agricultural landscapes involves
defining a set of desired ecosystem goals, as-
sessing the current landscape structure con-
sidering these goals, and implementing target-
ed changes to achieve them (Aulia et al., 2020).
Soil is a dynamic component of the landscape
that is affected by human activity. It underlies
gardening, providing space for plant growth
as well as important nutrients and water (Teu-
ber, 2021). Organic fruit cultivation usually
depends on well-balanced soil with sufficient
micronutrients. There is evidence that farm-
ing systems affect the level of the latter in the
products grown. Researchers note that organic
crops, compared to conventional crops, on av-
erage, have lower concentrations of pesticides
and cadmium and higher antioxidant capacity
and concentrations of a number of individual
phytochemicals with antioxidant activity (e.g.,
phenols, minerals, other plant protection com-
pounds) (Montgomery & Biklé, 2021).

According to experts, a fundamental com-
ponent of programme research on organic hor-
ticulture areas should be the balance of soil nu-
trients (Pichura et al., 2022). This issue is one of
the most important, as Ukraine’s soils lack both
the main plant nutrients and micronutrients.
Regional biogeochemical studies over the past
decade have shown differences in the balance of
micronutrientsincropsandoutlined healthrisks
for its consumers (Yehorova, 2018). For instance,
in the Forest-Steppe of Ukraine, the authors de-
scribe agricultural landscapes with a lack of mo-
lybdenum, a complex molybdenum deficiency
and an excess of zinc, as well as a predominant
balance of Co, Mo, Zn, Mn, Cu, Sr (Yehorova, 2022).
This substantially reduces the quality of plant
materials and leads to the spread of a number
of endemic diseases among the population of
Ukraine, which is manifested by the increased
incidence of micro-nutrient deficiencies
among children (Liu-Helmersson et al., 2019).

Improving the soil-plant biogeochemical
system by introducing certain micronutrients
in certain agricultural landscapes will contrib-
ute to a substantial increase in the quality of the
final product and, accordingly, a positive impact
on the health of its consumers. An important
aspect of the research is to increase the num-
ber of land zoning parameters by assessing the
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balance of key nutrients and microelements and
considering radiation and industrial pollution.

Furthermore, unlike the scientific support
for the cultivation of organic annual crops in
fruit growing, these issues have been considered
to a limited extent. Therefore, it is necessary to
develop other methodological and practical ap-
proaches to agricultural landscape zoning for
the further development of organic horticul-
ture in Ukraine. The purpose of this study was to
develop a system of targeted agricultural land-
scape assessment of the territory to determine
the prospects for the development of organic
horticulture on the example of the right-bank
part of the Western Forest-Steppe.

MATERIALS AND METHODS

The developed system of targeted agricultural
landscape assessment of territories is based on
a comprehensive mapping method of agricul-
tural landscapes for their suitability for organic
gardening. For agricultural landscape assess-
ment of the territories, maps and schemes of
distribution of the main structural components
and factors of agrosphere functioning, name-
ly, landscapes and morphological structures of
relief, soil and vegetation cover, water chemis-
try, rocks, functional use of land and tradition-
al areas of agricultural production, were used.
All these characteristics are highlighted in the
materials of the Ministry of Ecology and Nat-
ural Resources of Ukraine, which are publicly
available for the territory of Ukraine (National
report..., 2014; 2017, 2018; 2019). It is the infor-
mation support of mapping that determines
the content of the technical stages of creating
a graphical model of any territorial complexes
chosen by the authors of this study - ecosys-
tems, landscapes (geographical or geochemical),
biogeocenoses, agricultural landscapes, etc.

The general methodology of targeted agri-
cultural landscape assessment of territories is
determined by the following technical stages:

1. Taxonomic classification of natural and
anthropogenic factors and their targeted expert
ranking (in points) according to the suitability
of land for organic horticulture. The taxonomic
classification includes qualitative and quanti-
tative characteristics of 8 taxonomic catego-
ries and 30 taxa of natural and anthropogenic
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factors of agricultural landscape functioning
within the Forest-Steppe of Ukraine. The clas-
sification categories are series, type, family,
class, subclass, genus, species, and subspecies
of agricultural landscapes. The content of the
categories is determined by the main structur-
al and agro-ecological factors of agricultural
landscape formation. The content of taxa with-
in the category reflects the spatial differentia-
tion of factors, considering those quantitative
(quantitative and qualitative) parameters that
are important for the development of organic
horticulture or product quality. The quantitative
parameters were determined as follows: level
of disturbance of the natural structure of land
(AD, %), mineralisation (M, dm?/1) and major ions
of surface water, prevalence of organic and tran-
sitional crop production (OP, %), acid-base soil
buffering index (pH), nutrient trace elements
with deficiency (ND) and excess (E) in the soil-
crop system, surface slope angles (SS, degree),
depths of groundwater in soil-forming rocks
(H, m), nutrient elements of high concentrations
in bedrock (MS).

2. Mapping the features and distribution
of agricultural landscapes, comprehensive
assessment (based on the sum of points) and
categorisation of the suitability of the selected
agricultural landscapes for organic gardening.

The mapping methodology developed by
the authors was based on a targeted taxonom-
ic classification of agricultural landscapes and
involved three technological stages (Yehorova,
2018). The first stage is mapping (map chart)
of agricultural landscape features based on
the target taxonomic classification and exist-
ing analytical and information support of the
experimental area. The second stage is the de-
lineation of boundaries and indexation of agri-
cultural landscapes as territories with homo-
geneous taxa of factors of their formation. The
third stage is drafting a target map of agricul-
tural landscapes by calculating the total score
of the target assessment and categorising the
territory accordingly.

Soil samples were collected from the ge-
netic layers of 100 soil profiles and their phys-
ical and chemical properties were analysed.
The study also analysed the terrain and cli-
mate data. After calculating the land suitability

)

classes for the two crops, they were mapped
using computer modelling and convention-
al approaches. The maps provided by the two
approaches revealed noticeable differences.
For instance, in the case of rainfed wheat, the
results showed higher accuracy based on land
suitability maps compared to maps produced
by the conventional approach. Furthermore,
the results showed that the areas with classes
N2 (=18%") and S3 (= 28%1) were higher, and
the area with class N1 (= 24%) was less pre-
dictable in the conventional approach com-
pared to the computer modelling approach.
The study was carried out in accordance with
the standards of Convention on Biological Di-
versity (1992).

The main limitations of the study area were
the amount of precipitation at the flowering
stage, strong slopes, shallow soil depth, high
pH, and high gravel content. Therefore, land im-
provement operations are proposed to increase
production and create a sustainable agricultur-
al system. The map of features and distribution
of agricultural landscapes is a graphical model
of generalised factors of agricultural landscape
formation and their intended use.

RESULTS AND DISCUSSION

The targeted agricultural landscape assess-
ment of the Forest-Steppe zone for fruit grow-
ing involved the selection of informative an-
thropogenic and natural factors of organic
horticulture and their taxonomic classification;
targeted expert assessment of taxa based on
common practices; graphical modelling of ar-
eas of different levels of suitability for organic
horticulture and selection of fruit crops for cul-
tivation in relevant agro-soil and climatic con-
ditions. This choice was limited by the infor-
mation support on natural and anthropogenic
factors of agricultural landscape formation in
the area under study, its scale and the media
of the created models (paper or electronic), as
well as professional information on the existing
level of organic gardening.

According to these parameters, the de-
veloped classification contains an expert as-
sessment of taxa (in points) as natural and
anthropogenic factors of organic horticulture
functioning (Table 1).

Plant and Soil Science (14)4
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Table 1. Targeted taxonomic classification of agricultural landscapes for regional assessment
of organic horticulture conditions in the Forest-Steppe of Ukraine

Taxonomic categories
and factors of agricultural
landscape formation

Level of expert assessment (first digit, points), agricultural landscape taxa and their
quantitative and qualitative parameters

Row: functional zoning
of land according to the
level of natural structure

disturbance

2. Anthropogenic-natural (arable land, orchards and vineyards in combination with the
settlement areas of villages and towns; AD =25 +40).

1. Anthropogenic (industrial zones with protective strips of more than 15 km, transport
motorways and railways with adjacent territories at a distance of 0.3 km; AD=40+60).

0. Natural (hayfields and grassland pastures, common water use of rivers and ponds,
forests of wide use; AD<15).

Type:
river basins according
to hydrochemical
composition of water

4. Basins of the Prut and Western Buh rivers on the Left Bank and Pripyat on the Right Bank
(M=0.2+0.6, HCO,~Ca).

3. The Dnipro River basins on the Right Bank (M=0.3+0.9, HCO,-Ca, Mg).

2. The Siverskyi Donets River basin (M=0.6+0.7, HCO,, SO,—Ca, Mg).

1. The Southern Buh and Dniester River basins on the Left Bank (M=0.6+3.9, HCO,, SO,,
Cl-Ca, Mg, Na).

Family:
natural and anthropogenic
vegetation cover according
to the spread of organic

5. Agrophytocenoses with a significant distribution of organic products (OP=1.5+7.2).

4. Agrophytocenoses with a low distribution of organic products (OP=0.5+1.0).

3. Agrophytocenoses with very low distribution of organic products (OP=0.5+0.2).

2. Agrocenoses and ornamental vegetation of rural and industrial areas of undetermined
organic production potential (OP<0.2).

terrain morphosculptures
and surface angles

farming 1. Meadow vegetation of river valleys, oak-hornbeam, and oak forests with no and
uncertain organic production potential (OP<0.1).
5. Typical deep low-humus and shallow low-humus chernozem (pH= 6.4-7.9).
Class: 4. Podzolised chernozem (pH 5.2—-6.4).
soil types according to 3. Alluvial meadow and soddy gleyed soils (pH=6-6.9).
acid-base index 2. Grey forest soils (pH=4.1-5.6).
1. Technogenic soils of rural and industrial areas (pH=4.1-5.6).
Subclass: 3. Balance (Co, Mo, Zn, Mn, Cu, Sr).
balance of nutrients in the | 2. Shortage (ND—Mo) and balance (Co, Zn, Mn, Cu, Sr).
soil-crop system 1. Shortage (ND—Mo), excess (E—Zn) and balance (Co, Mn, Cu, Sr).
Genus: 3. Levelled and slightly sloping watersheds of the forest plain (SS=2+10).

2. Disaggregated slopes of the forest plain (SS=10+15).
1. Levelled surfaces of floodplains and terraces of alluvial plains (S5=0+3).

Underlying rocks and their
enrichment for nutrients

Species: 3. Sandy loam and sabulous deposits of water-glacial horizons (H=5+10).
aquifers by groundwater | 2. Loess loams of aeolian-deluvial and eluvial horizons (H=1+15).
depth 1. Sandy and sabulous loamy deposits of alluvial horizons (H=1+5).
Subspecies: . Volyn-Podilska mineralogenic province (Zn, P, Cu, Pb).

4
3. Prypiat-Donetsk mineralogenic province (Zn, P, Pb).
2. Carpathian mineralogical province (S).

1. Ukrainian shield (Zr, Au).

Source: compiled by the authors of this study

A full-scale model of the target map of agri-
cultural landscapes for assessing the prospects
for the development of organic horticulture
was made to assess the conditions of organic
horticulture on the Right Bank of the Western

Forest-Steppe. Here is a medium-scale model of
the northeastern part of this horticulture area.
The 54 thousand km? of the model covers the
connected part of three administrative regions of
Ukraine - Kyiv, Zhytomyr, and Vinnytsia (Fig. 1).

Plant and Soil Science (14)4
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Figure 1. Target map of agricultural landscapes according to suitability

for organic gardening on the Right Bank of the Western Forest-Steppe
Note: 1 - agricultural landscape boundary; 2 - agricultural landscape index in the numerator (according to Table 1:
4 - class score, 3 - genus, 5 - family) and the aggregate expert assessment score for the Forest-Steppe of Ukraine in the
denominator. Categories of agricultural landscapes according to their suitability for organic horticulture: 2 - highest
level (21 points), 3 - high level (19-20 points), 4 - medium level (17-18 points), 5 - low level (15-16 points), 6 - unsuitable

according to regional assessments (11-12 points)
Source: compiled by the authors of this study

Within the presented layout of the target
map, 21 agricultural landscapes were identified,
each of which has a homogeneous structure
and prospects for the development of organic
horticulture within the 8 taxonomic categories
described by the authors of this study, which are
spatially differentiated into 21 taxa (with a total
of 30 in the Forest-Steppe of Ukraine). The type,
subclass, and subspecies of agricultural land-
scapes are homogeneous across the experimen-
tal area. They define the common characteristics
of a given territory. Namely, the territory belongs
to the Dnipro river basin in the middle reaches
with fresh hydrocarbonate calcium-magnesium
waters (M=0.3-0.9 dm?/1); molybdenum ecolog-
ical and geochemical province with a lack of Mo
and a balance of Zn, Mn, Cu, Sr in the soil-plant
system; distribution of underlying crystalline
rocks of the Ukrainian Shield with no concentra-
tions of the main nutrients.

)

The series, family, class, genus, and species
of agricultural landscapes in this area were spa-
tially differentiated and reflect the differences in
the parameters of organic horticulture develop-
ment. Namely: functional zoning of land (3 taxa),
natural and anthropogenic vegetation cover
(4 taxa), soil cover (5 taxa), terrain morphosculp-
tures (3 taxa), aquifers (2 taxa).

According to the expert assessment of each
agricultural landscape, the territory was divided
into 4 categories of suitability for the develop-
ment of organic horticulture and the develop-
ment of transition measures. These categories
of agricultural landscapes were characterised as
follows. The highest level of suitability (21 points)
was characterised by the agricultural landscape
of levelled and slightly sloping watersheds
with typical chernozems on loess loams with a
groundwater table of up to 15 m within Zhytomyr
Oblast, which has a relatively high percentage of

Plant and Soil Science (14)4
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arable land under organic farming and land in
transition (3.5%). Agricultural landscape index
535. Clearly, these agricultural landscapes are
zonally distributed in the Forest-Steppe, but they
occupy about 10% of the area of the presented
model. According to the acid-base index of the
soil, these areas are considered the most suita-
ble for growing apple, cherry, peach, and grape.
A high level of suitability (19-20 points) is
characterised by agricultural landscapes of lev-
elled and slightly sloping watersheds, as well
as sloping slopes with typical black soil and
podzolised loess loam within Zhytomyr and Kyiv
Oblasts, which are characterised by relatively
high percentages of arable land under organic
farming and land in transition (0.6-3.5%). Agri-
cultural landscape indices are 534, 524, 525, 434,
435; their territories cover about 50% of the map
area. In terms of soil acidity, these areas are con-
sideredthemostsuitableforgrowingapple,cher-
ry, peach, grape, pear, apricot, and red currant.
Medium and low suitability (15-18 points) is
characterised by agricultural landscapes of lev-
elled and slightly sloping watersheds, as well as
sloping slopes with predominantly grey forest
soils, as well as black soil podzolised on forest
loam within the three oblasts with different per-
centages of arable land under organic farming
and land in transition (0.2-3.5%). Agricultural
landscape indices are 233, 234, 235,223,224, 225,
433,424, 523; their territories cover about 25% of
the map area. According to the acid-base index
of the soil, these areas can be considered suit-
able for growing pears, apricots, red currants,
gooseberries, bilberries, and blueberries.
According to the regional analysis, agricul-
tural landscapes unsuitable for organic horti-
culture (11-12 points) are those of anthropogenic
and natural series within the levelled and slop-
ing watersheds of the forest plain, floodplains
and river terraces of the alluvial plain with an-
thropogenic, grey forest, and alluvial meadow
soils. They are common in all administrative
regions of Ukraine. Agricultural landscape indi-
ces are 112,132, 221, 231, 311, 335; their territories
cover about 15% of the map area. Due to a com-
plex of natural and anthropogenic factors, or-
ganic gardening is not feasible here.
Currently, there are five main methods of
agricultural landscape assessment: geographic

Plant and Soil Science (14)4

information systems (GIS), biodiversity analysis,
soil assessment, analysis of socio-economic fac-
tors, modelling and simulation, and multi-crite-
ria analysis. To obtain reliable results, several of
these methods are often used simultaneously,
or certain elements of each method are used,
as was done by the authors. The authors of this
study would like to emphasise that the agricul-
tural landscape zoning of the Forest-Steppe
zone of Ukraine for the development of organic
horticulture was carried out for the first time.

An analogous work - “Agroecological sub-
stantiation of organic farming in the Kherson
region” - was carried out by D. Breus (2018).
He developed spatio-temporal models of soil
fertility, which became the basis for agro-eco-
logical substantiation of the prerequisites and
prospects for organic farming in the Kherson
region, improved and adapted the model of the
structure of the geoinformation and analytical
system of organic farming to support agricul-
tural producers in the transition period to sup-
port their development. It was found that the
lack of regular, uniform, and sufficient supply
of mineral fertilisers, wind and water erosion,
including irrigation, and soil deflation, as well
as prolonged irrigation, led to a deterioration
in the agro-ecological condition of soils. The
humus content in the 0-20 cm layer of soil de-
creased by 16.0% on average, nitrifying nitro-
gen by 26.92%, mobile phosphorus by 34.84%,
and exchangeable potassium by 25.52%. The
author proposes a model of the structure of
the geoinformation and analytical system of
organic farming. The main difference between
this study and the authors’ study is that it was
carried out under conditions of insufficient
moisture and focused on field crops.

R. Taghizadeh-Mehrjardi et al. (2020) in Iran
performed an analogous agricultural landscape
assessment of land suitability for wheat and bar-
ley. However, for this development, the authors
used computer modelling, which is planned for
further research.

Some research papers have used certain el-
ements of agricultural landscape assessment of
territories. For instance, G.V. Titenko § V.V. Med-
vedev (2018) investigated the current state of
the soil cover of Ukraine based on materials
from the database of the Educational and Re-
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search Centre “O.N. Sokolovskyi Institute of Soil
Science and Agrochemistry” — “Soil Properties
of Ukraine”. The materials of the last round of
agrochemical certification of fields were also
used, as well as generalised studies on the pro-
ductive function of soils, degradation on arable
land in Ukraine and the experience of 25 years
of land reform in Ukraine. The study is particu-
larly focused on the analysis of the impact of
socio-economic factors on soil cover. Among
other things, it was established that due to the
incompleteness of land reform, almost com-
plete irresponsibility of new land users who
lease land plots, an inadequate land cadastre,
ineffective legal protection of soil fertility, in-
sufficient and practical imperfection of state
control over soil fertility, the country is experi-
encing a chaotic type of land use with obvious
negative (productive, environmental, social)
consequences for future generations. Thus, soil
cover and its favourable condition are an im-
portant prerequisite for the successful resolu-
tion of social issues in Ukraine.

YV. Rybalko § R.V. Babka (2018) considered
the problem of integrated development of rural
areas in terms of environmental sustainability
of agricultural landscapes and anthropogen-
ic pressure on them. The paper provides a de-
tailed analysis of the land fund and calculates
the coefficient of anthropogenic load, the level
of ploughing and the coefficient of environmen-
tal stability of the territory of Chernihiv Oblast,
which allow a comprehensive assessment of the
rationality of the land fund structure. The eco-
logical condition of the land was assessed, and
the areas of land optimisation were identified
according to the research results.

H. Davydiuk et al. (2022) conducted an eco-
logical and chemical assessment of the state
of agricultural landscapes in Ivano-Frankivsk
Oblast, specifically in rural areas, based on
monitoring studies. The condition of soils,
natural waters, and crop products was inves-
tigated using the route monitoring method. It
was found that some of the soil samples under
study had very low acidity and a high content
of nutrients, especially phosphorus and po-
tassium. In some cases, the quality of natural
water did not meet regulatory requirements.
This is conditioned upon both natural factors,

)

such as the hydrological regime, and anthro-
pogenic factors, such as violation of sanitary
rules for building up the territory, application
of high doses of mineral and organic fertilisers,
non-compliance with manure storage technol-
ogies, keeping of livestock and poultry, and dis-
posal of livestock and household waste. Some
samples of crop products did not meet sani-
tary and hygienic standards for lead, cadmium,
nickel, copper, and iron. Studies show a consid-
erable impact of the anthropogenic factor on
changes in the quality of soil, natural waters,
and crop products. It was found that the ecolog-
ical and agrochemical assessment of the state
of agricultural landscapes in the Western re-
gion, including the rural area, and the identifi-
cation of the specific features of migration and
accumulation of nutrients and ecotoxicantsis a
promising area of research for the development
of measuresto prevent pollution of soil, ground-
water, open water bodies and crop products for
the sustainable functioning of agroecosystems.

The FAO review (2020) emphasises the need
to consider pollinator availability in agricultur-
al landscape assessments and thus increase
the sustainability and productivity of forestry
and agriculture, which is crucial for the horti-
culture industry. The prevalence of forests and
other natural habitats in the landscape plays a
role in determining the species composition of
pollinators. Agricultural landscapes adjacent to
fragmented forests and natural areas benefit
from the services of pollinators, and therefore
crops pollinated by animals achieve greater
fruit set. Hydrology and light availability can af-
fect the composition and diversity of pollinator
species and pollinator plant networks. Indig-
enous and local knowledge can contribute to
the conservation of pollinators through con-
ventional management practices. The review
discusses the impacts of climate change and
recommends measures to maintain pollinator
diversity and abundance in forests.

Thus, agricultural landscape assessment
is a valuable tool for investigating and analys-
ing territories for agricultural development.
The use of various methods and an integrated
approach provides reliable results and allows
making sound recommendations for optimis-
ing land use and preserving the environment.
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CONCLUSIONS

The system of targeted agricultural landscape
zoning of the territory on the example of the
Forest-Steppe fruit-growing zone consists of a
taxonomic classification of natural and anthro-
pogenic factors and their quantitative and quali-
tative differentiation and assessment according
to the needs of organic horticulture.

Within the presented layout of the target
map, 21 agricultural landscapes were identified
and classified based on 8 taxonomic categories.
These categories are differentiated by spatial
characteristics and prospects for the devel-
opment of organic horticulture. Agricultural
landscapes are homogeneous in the area under
study and determine the common characteris-
tics of this zone, such as the Dnipro River basin,
ecological and geochemical province, distribu-
tion of underlying crystalline rocks, etc.

Each agricultural landscape on the model
has been expertly assessed and divided into 4
categories of suitability for the development of
organic horticulture. The highest level of suita-
bility (21 points) is characterised by agricultural
landscapes with levelled and slightly sloping wa-
tersheds with typical black soils on loess loams,
which occupy about 10% of the model area. A
high level of suitability (19-20 points) is charac-
terised by agricultural landscapes of levelled and
slightly sloping watersheds with typical black
soils and podzolised loess loams in Zhytomyr
and Kyiv Oblasts (about 50% of the area). The av-
erage level of suitability (15-18 points) is charac-
terised by agricultural landscapes of levelled and
slightly sloping watersheds with grey forest soils
and podzolised black soils on forest loams (about
25% of the area). Agricultural landscapes that are
unsuitable for organic horticulture (11-12 points)
are in the levelled and sloping watersheds of the
forest plain, floodplains, and river terraces of the
alluvial plain with anthropogenic, grey forest and
alluvial meadow soils (about 15% of the area).

Such suitability assessments are most ap-
propriate during the transition period to or-
ganic horticulture, when the principles are only
being established and the products are not yet
considered purely organic; during this time, or-
ganic production methods are applied gradual-
ly, usually for three years, when certain organic
technologies are carefully analysed and applied.
The targeted classification of land for organic
horticulture on an agricultural landscape basis
is the scientific and methodological framework
for its further development in Ukraine and new
prospects in the European organic market. The
methodology and results of the presented agri-
cultural landscape zoning guide Ukrainian or-
ganic fruit and berry producers to develop areas
with the highest suitability for the production of
high-quality and competitive products on most
of the land in Ukraine.

Further research in this area should be car-
ried out for all fruit-growing zones of Ukraine
based on the development of spatial and tem-
poral soil fertility models, considering the
ecological stability of agricultural landscapes
and anthropogenic load on them, as well as
crop-specific factors.
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ArponaHawadTHe parioHyBaHHSA 30HMU JlicocTeny YKpaiHu
ONS PO3BUTKY OpraHiyHOro cagiBHUUTBaA

AHoTaUif. AKTyaJIbHICTD JOCTIKeHb IIOJIATAE Y IPAKTUYHOMY BUKOPHCTaHHI 3arajlbBHOHAYKOBHX
MeTOHiB JaHAMAdTHOI eKoJoril B opraHiuHOMy caAiBHMLTBI JlicocTeny VKpaiHu. MeToro
IOCTIIKEHHS € PO3PO6IIEHHS CUCTEMU 1LIiIbOBOrO arpoyiaHAmagpTHOTO OLiHIOBaHHA TepUTOopil
ILIS1 BU3HAUYEeHHS [TePCIIEKTUB PO3BUTKY OPTaHIiYHOIO CafiBHUIITBA Ha IIPUKIIAJ] IpaBobepeskHOI
yacTuHU 3axifHoro JlicocTemy. [y IOCATHEHHS Ii€l MeTH 3aCTOCOBYBajiaCb METOZOJIOTrif
LIIJIOBOTO arpoyIaHAadTHOTO PaliOHYBaHHSA 3eMeJlb CIIbChKOTOCIIOAAPChKOrO IIPHU3HAYeHHS.
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[7ig LBOTO BUKOPUCTAHO KapTU 1 CXeMU MOLIMPEeHHS OCHOBHUX CTPYKTYPHHX KOMIIOHEHTIB
i darTopiB yHKUiOHyBaHHA arpocbepu, a caMe, naHAMAPTIB i MOpOOCTPYKTYyp penbedy,
I'PYHTOBO-POCIIMHHOTO ITOKPUBY, XiMi3My BOZ, FipChKUX MOPif, PYHKIIIOHATBHOT'O BUKOPUCTAHHS
3eMeJib Ta TPAOULIIMHNX HAIpAMIB CiIbCHKOTOCIIOLAPCHKOr0 BUpOo6HUIITBA. KapTorpadiunuil
MeTOJ, Ta eKCIIePTHI OL[iHKY NIPpUAATHOCTI 3eMeJib JJji OPTaHiYHOTO CaJliBHUIITBA 3aCHOBAHI Ha
BUBYEHHI 8 NPUPOAHO-aHTPOIIOTEHHUX YMHHUKIB, 10 GOPMYIOTh BiAIIOBIAHY TaKCOHOMIUHY
kinacuodiraiio arponasamadTiB Jlicocteny 3 30 TakCOHIB. [IpocTOpoBy IudepeHIioBaHICTb
YMHHUKIB BU3HAUEHO 32 aKTyaJIbHUMMU KiJIbKICHO-KICHUMU IlapaMeTpaMHu 3eMeJib CaliB.
ERCIIEpTHY OLIiHKY arpoiaHAadTiB Iy OpraHivHOro CaZiBHUIITBA II06YA0BAaHO 3a BiICOTKOBUM
piBHEM 3pyIIIeHOCTi TPUPOIHOI CTPYKTYPU 3eMeJib. PO3po6ieHo HATypHUM MaKeT I1iIbOBOi KapTu
arponaHAmadTiB i OLIHKU IepCIeKTUB PO3BUTKY OPTaHIiYHOTO CA[iBHUIITBA HAa IpPUKIIAZi
L[eHTpasIbHOI YacTuHU [IpaBobepeskira 3aximHoro JlicocTemy. JocimkeHa ioma 5 400 KB. KM
MICTUTBbCS Ha IEpeTUHI TPhOX afiMiHICTpaTMBHUX 0bytacTel, a caMe JKUTOMUPCHKOI, KuiBChKOi i
BinHuBKOIL BunineHo 21 arponaHauiadT, TepUTOPil IKUX € OGHOPIIHNUMU 32 8-Ma ITapaMeTpaMU.
Ix KOMIIIeKCHI perioHaNbHi MepCrIeKTUBY [JI1 OPraHiyHOro CafiBHUIITBO OLIiHEeHO ¥ 6arax Bif 11
o 21. 3aIIpOIIOHOBAHO BU3HAUaTU 5 KaTeropil 3eMesnb arponaHamadTiB 3a ix NpUATHICTIO A0
OpraHiuyHOTO CafiBHUIITBA: HAaWBUIIOTO (21 6ai), Bucororo (19-20 6ais), cepemuboro (17-18 6aris),
Hu3bKoro (15-16 6ais) piBHIB puzaTHOCTI Ta HenpumatHi (11-12 6aiB). II0JOBUHY AOCIiIAKEHO]
TepuTopii 3alMalOTh arpojiaHAmadTV BUCOKOTO piBHA MPUIATHOCTI IJid OpraHiuHOTO
CaZiBHUIITBA, 110 15% - cepelHbOTO PiBHS Ta HEIPULATHI, 110 10% — HAMBUILOTO i HU3BKOTO PiBHA.
LlinpoBa wiacudirallis 3emenb AJiS OPraHIYHOTO CaAiBHUIITBA Ha arposiaHAmadTHiN OCHOBI
€ HayKOBO-MEeTOAWYHUM IMiATIPYHTAM IJiS LINPOKOTO PO3BUTKY B YKpalHi HOBOTO, €KOJIOTIYHO
IOLJIBHOTO BUAY CIIBCBKOI'OCIIOAAPCHKOI AifANIBHOCTI

KniouyoBi cnoBa: arpodiTolieHo03; OpraHiyHi IUIOAY; KaTeropii 3eMensb LibOBe pallOHYBAaHHS;
HaATYpHUU MaKeT IIIbOBOI KapTH arpoyiaHamadTis
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