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The significance of soil suitability for cultivating agricultural crops is undeniable, as it helps to
determine the optimal use of land plots, reducing the risks of soil degradation and increasing crop
yields. The suitability of arable land is assessed by how well the soil quality meets the agrobiological
requirements of crops and its ability to sustain a certain level of productivity. Additionally, when
planning their sowing campaigns, agricultural producers should take into account factors such as
climate change, soil texture, water balance reduction, soil degradation, and more, as these
considerations will contribute to higher yields and, consequently, increased revenue from product
sales. Moreover, soil quality directly affects the price of agricultural land, as fertility is a key factor
determining crop productivity and, subsequently, the market value of the land.
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Introduction

The importance of soil suitability for growing agricultural crops is undeniable, as it allows for
determining the best land use practices, reducing the risk of soil degradation, and increasing crop
yields. However, Ukrainian scientists currently rely on outdated information, which was originally
developed in 1973 by researchers from the UNDIH Institute named after O.N. Sokolovsky and
"Ukrzemproekt" (Melnychuk et al., 2021). Updating the data on soil suitability is crucial, as climate
change, the intensification of agricultural activities (Butenko et al., 2017), and other factors have
significantly impacted the condition of the land since the last studies.

Method and Theory

The soil suitability classes for various crops were developed (Dobryak et al., 2009) across nineteen
natural-agricultural provinces for 222 agro-production soil groups based on a comprehensive analysis
of materials, including soil cover surveys, climate, geomorphology, natural-agricultural zoning,
agrobiological crop requirements, and other factors. For each agro-production soil group, a suitability
class scale is applied, as referenced in publications (Dobryak et al., 2009): Class | — the most suitable
lands; Class Il — lands of moderate suitability; Class 11l — marginally suitable lands; Class IV —
lands of low suitability (suitable after amelioration that is both ecologically and economically
feasible); Class V — unsuitable lands. The study area—~Forest-Steppe Right Bank Province,
specifically Vasylkiv Urban Territorial Community—was selected due to the completeness of
available data. In this research, we focused on the main agricultural crops grown in the Forest-Steppe
Right Bank Province, namely winter wheat, barley, sunflower, and sugar beet. The research employed
a cartographic method using QGIS software. The map of agro-production soil groups (Fig. 1) was
constructed based on data from the State Service of Ukraine for Geodesy, Cartography, and Cadastre
(2021) and was visualized using the "Symbology - Categorical" function (Moskalenko, 2021). The
next step involved calculating the area by agro-production soil groups and identifying the ten largest
groups (Table 1). Using the "Join Attributes by Location™ function, each agro-production soil group
was assigned a suitability class for the selected crops. The soil suitability map was then visualized
using the "Symbology — Graduated Symbol™ function for the selected crops—winter wheat, barley,
sunflower, and sugar beet (Figs. 2, 3). For each of the five soil suitability classes, the area allocated to
the proposed agricultural crops was calculated using the "Calculate Field" function (Table 2).

Results

The suitability of arable land is determined by how well the soil quality meets the agrobiological
requirements of crops and its ability to sustain a certain level of yield. Identifying agro-production soil
groups is a crucial step in assessing their suitability. Within the territory of the Vasylkiv Urban
Territorial Community, 56 agro-production soil groups have been identified (Fig. 1).
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Figure 1. Map of Agro-Production Soil Groups

International Conference of Young Professionals “GeoTerrace-2024”
7-9 October 2024, Lviv, Ukraine



Geo

Terrace

Conference

Ministers of Ukraine (Verkhovna Rada of Ukraine, 2012) (Table 1).

Table 1. Major Agro-Production Soil Groups within the Vasylkiv Urban Territorial Community

EAGE

We have identified the 10 largest agro-production soil groups by area within the community's
territory. The names of these soil groups were determined based on the Resolution of the Cabinet of

No | Code | Name of the agricultural production group of soils | Area, ha
1 | 41g | Podzolised and slightly regraded black soils and dark 539,6
grey highly regraded light loamy soils
2 | 51¢g Dark grey podzolised and regraded soils and 486,6
podzolised and regraded heavily washed light loamy
chernozems
3 | 529 | Typical low-humus light loamy chernozems and their 4 622,7
complexes with saline soils up to 30 per cent
4 | 539 | Typical low-humus chernozems and highly regraded 81716
light loamy chernozems
5 | 559 | Typical chernozems and heavily regraded chernozems, | 1 895,7
slightly washed light loamy soils
6 | 56 g | Typical chernozems and heavily regraded chernozems | 2 252,7
medium washed light loamy
7 | 579 | Typical chernozems and heavily regraded chernozems, | 1 648,6
heavily washed light loamy soils
8 | 121 | Meadow chernozem soils and their slightly saline and 681, 1
g slightly saline-softened variants light loamy
9 | 121 | Meadow chernozem soils and their slightly saline and 890,2
d slightly saline-softened variants medium loamy

10 | 141 Meadow-boggy, silt-boggy and peaty-boggy 605,4
undrained soils
Others 13 868,6
Total 35 662,6

Source: Developed by the authors.

Figure 2. Soil Suitability Map for Growing (a) Winter Wheat and (b) Barley
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Figure 3. Soil Suitability Map for Growing (a) Sunflower and (b) Sugar Beet
Source: Developed by the authors.

The land areas classified by soil suitability for growing winter wheat, barley, sunflower, and sugar
beet within the Vasylkiv Urban Territorial Community are presented in (Table 2).

Table 2. Land Areas by Soil Suitability Classes for Growing Major Crops

Winter wheat Barley Sunflower Sugar cultivation
Land types
ha % ha % ha % ha %
1. Total
agricultural 241184 | 67,6 | 241184 | 676 | 241184 | 67,6 | 241184 | 67,6
land
Class | 10288,6 | 28,8 | 10393,0 | 29,1 896,4 2,5 896,4 2,5
Class Il 6968,7 | 195 | 7156,7 | 20,1 | 13639,0 | 38,2 96539 | 27,1
Class I1I/111 - - - - 1996,2 5,6 - -
Class 11 2930,4 8,2 2684,8 7,5 954.,4 2,7 5044,9 14,1
Class HI/1V 21352 | 6,0 | 22841 | 6,4 22929 6,4 4289,1 | 12,0
Class IV 826,9 2,3 631,2 1,8 617,4 1,7 487,2 14
Class IVIV - - - - 2135,2 6,0 2135,2 6,0
Class V 968,7 2,7 968,7 2,7 1587,0 45 1611,7 45
2. Non-
agricultural 115442 | 32,4 | 115442 | 32,4 | 115442 | 32,4 | 115442 | 32,4
land
Total 35662,6 | 100 | 35662,6 | 100 | 356626 | 100 | 35662,6 | 100

Source: Developed by the authors.

The study indicates that a significant portion of the soils within the Vasylkiv Urban Territorial
Community are classified as marginally suitable, low suitability, and/or unsuitable lands, specifically
within the suitability classes Ill, 1V, and V. These lands constitute of the total agricultural area, with
the following distribution: 19.2% for winter wheat, 18.4% for barley, 21.3% for sunflower, and 38%

for sugar beet.
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Conclusions

Today, it is crucial to assess the agricultural potential of communities based on soil suitability maps
for crop cultivation, taking into account bonitet scores, terrain, slopes, and available resources. This
approach will enable more efficient land use, implementation of land conservation measures, and
planning the economic development of the community, including considerations of spatial
distribution. The findings reveal that nearly half of the agricultural lands within the Vasylkiv Urban
Territorial Community require either withdrawal from cultivation or reseeding with crops that are
better suited to the soil suitability classes. However, agricultural producers often lack interest in
investigating this issue and tend to ignore the agrochemical composition of soils, terrain, and crop
rotation. When planning their sowing campaigns, agricultural producers should consider factors such
as climate change, soil texture, water balance reduction, soil degradation, and more, as these factors
can contribute to higher yields and, consequently, increased revenue from product sales.

Moreover, soil quality directly affects the price of agricultural land, as fertility is a key factor
determining crop productivity and, subsequently, the market value of the land. Plots with more fertile
soils are in higher demand on the market (Kupriianchyk et al., 2023). This underscores the potential
for further research in this area.
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