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The impact of mineral fertilisers
on the physicochemical properties
of soil in maize cultivation

Abstract. The use of mineral fertilisers is a critical factor in modern agriculture, significantly
influencing the physicochemical properties of soil, which in turn affects crop yield and quality.
Understanding these impacts is essential for sustainable agricultural practices. This study aimed to
determine the effects of different types and quantities of mineral fertilisers on the physicochemical
properties of soil in the context of maize cultivation. The research involved experimental field
trials with varying applications of mineral fertilisers. Soil samples were collected at different
stages of maize growth and analysed for parameters such as pH, electrical conductivity, organic
matter content, and nutrient availability (nitrogen, phosphorus, potassium). The study employed
a range of methods to investigate the effects of mineral fertilisers on soil properties, including
soil preparation, application of various types and doses of fertilisers, maize planting, plant growth
monitoring, and analysis of soil physicochemical characteristics. The application of mineral
fertilisers led to significant changes in soil pH, with some fertilisers causing acidification and
others increasing alkalinity. Fertilised plots showed increased electrical conductivity, indicating a
rise in soluble salt content. Variations in organic matter content were observed, dependent on the
type and dosage of fertilisers used. It was determined that fertilised plots exhibited elevated levels
of nitrogen, phosphorus, and potassium, directly correlating with the type and quantity of fertiliser
applied. The highest maize yield was achieved with balanced applications of nitrogen-phosphorus-
potassium (NPK) fertilisers, underscoring the importance of balanced nutrient management. These
findings provide valuable insights for optimising fertiliser use, which may contribute to improved
soil health, increased maize yield, and sustainable agricultural practices

Keywords: fertility; yield; growth; fertilisers; cultivation process

INTRODUCTION
Contemporary research focuses on finding a  regional soil and climate characteristics. In
balance between high crop yields and main- particular, attention is directed towards study-
taining ecological stability, taking into account ing the effects of mineral fertilisers combined
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with organic fertilisers, as well as developing
new formulations to reduce environmental im-
pact. This approach supports the development
of more sustainable agriculture that meets
current and future demands. The use of min-
eral fertilisers is a primary practice in modern
agriculture, influencing soil physicochemical
properties and crop yield. T. Mardamootoo et
al. (2021) indicated that nitrogen fertilisers
enhance crop yields but also contribute to soil
acidification. J. Jin et al. (2020) examined the ef-
fects of different types of phosphorus fertilisers
on soil pH, finding that they can either increase
or decrease acidity, depending on application
conditions. Researchers such as M. Kolton et
al. (2019) emphasised the need for balanced
mineral fertiliser use to maintain stable nu-
trient levels in the soil, noting that excessive
nitrogen fertiliser use reduces organic matter
content, potentially leading to soil degradation.

J. Kucerik et al. (2018) conducted experiments
with varying doses of potassium fertilisers and
found that optimal doses improve maize yield
without negatively impacting the soil’s physic-
ochemical properties. They also observed that
long-term application of these doses helps
maintain organic matter balance and does not
alter soil acidity levels, preserving soil produc-
tivity. Y. Kuzyakov et al. (2019) highlighted the
importance of considering soil-specific condi-
tions when selecting the type and quantity of
fertilisers. They noted that adapting fertiliser
use to the characteristics of a particular soil
optimises their effectiveness, enhancing maize
yield while minimising environmental risks.
C. Nataris et al. (2021) examined the long-term
effects of mineral fertilisers on soil biota and
found that regular use of certain fertilisers can
reduce microbial biodiversity. They indicated
that this decline in biodiversity may negative-
ly impact soil functions such as organic mat-
ter decomposition and nutrient availability for
plants, which in turn could reduce agroecosys-
tem productivity. Z. Guo et al. (2019) explored
the effects of various mineral fertiliser com-
binations and found that balanced application
of nitrogen, phosphorus, and potassium (NPK)
significantly enhances soil physicochemical
properties and crop yield. Overall, the research
supports the need for an integrated approach
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to soil fertility management. Mineral fertil-
iser use should take into account soil-specific
conditions and the requirements of particular
crops. The relevance of this study stems from
the need to determine optimal rates and types
of mineral fertilisers to preserve soil fertility
and ensure high maize yields.

This study aimed to investigate the impact
of mineral fertilisers on the physicochemical
properties of soil during maize cultivation and
to develop recommendations for farmers on the
effective use of fertilisers.

The main objectives of the study were as fol-
lows:

n to analyse the effects of different types of
mineral fertilisers on soil pH and electrical con-
ductivity;

n to examine changes in organic matter
content and nutrient availability under the in-
fluence of fertilisers;

n to identify optimal fertiliser application
rates to secure high maize yields.

The scientific novelty of the article lies in
its comprehensive approach to studying the
impact of mineral fertilisers on soil properties
and maize yield, which includes a detailed anal-
ysis of soil physicochemical parameters and the
development of practical recommendations for
agricultural producers.

MATERIALS AND METHODS

To achieve the study’s objectives, experimental
field trials were conducted at the research base
of the Agricultural University, specifically at the
National University of Life and Environmental
Sciences of Ukraine, in 2023.

The investigation into the effects of mineral
fertilisers on the physicochemical properties of
soil in maize cultivation utilised several meth-
ods, including soil preparation, the application
of various fertiliser types and doses, maize
planting, plant growth monitoring, and analysis
of soil physicochemical characteristics.

Field trials. The research involved the divi-
sion of plots for the application of different dos-
es and types of mineral fertilisers. Soil samples
were collected at the beginning of the experi-
ment and during critical maize growth stages,
allowing an assessment of changes in soil phys-

icochemical properties over time.
(er
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Soil sample analysis. The content of essen-
tial nutrients (nitrogen, phosphorus, potassi-
um) was determined using spectrophotometric
methods. Soil pH was measured via an electro-
metric method, ensuring accuracy and relia-
bility. Soil electrical conductivity was assessed
using a conductometer, which enabled the eval-
uation of the soil’s salt balance.

Organic matter analysis. Organic matter
content was determined using Tyurin’s volu-
metric analysis method, allowing the assess-
ment of the impact of mineral fertilisers on soil
organic composition.

Table 1. Characteristics of fertilisers and a

Biometric indicators of maize. Measure-
ments of plant height, leaf count, and yield were
conducted to evaluate the impact of fertilisers
on maize growth and development. These data
enabled the establishment of correlations be-
tween the use of mineral fertilisers and crop
productivity.

The experimental base of this study was
conducted on chernozem soils. The trials were
performed on plots of 1 m? for each fertiliser
variant, with a total of 10 variations, including
a control Plot without fertiliser application
(Table 1).

plication methods for experimental plots

- Manufacturer —

Plot Fertiliser (Ukraine) Dosage | Application method | Season/Growth phase
Plot 1 NPK 15:15:15 UkrAhroNikel 200 kg/ha Disc harrow Pre-sowing period
Plot 2 Carbamide (Urea) Azot 150 kg/ha Sprayer Atthe beglnnlng of the

growing season
Plot 3| Crystalline NPK 16:8:24 HidroAhro 100 kg/ha Disc harrow During flowering
Plot 4 Potassium nitrate PhosAgro 120 kg/ha Sprayer Grain filling period
Plot 5 Superphosphate Agroprodservice 250 kg/ha Disc harrow Autumn period
Plot 6 | Organic fertiliser (manure) EkoAgro 20 t/ha In-depth application Pre-sowing period
Plot 7 Liquid fEI‘tI|.ISEI' !oased on AhroKhim 50 L/ha Sprayer Phase 4-6 leaves

humic acids
Plot 8 | Balanced NPK 10:20:10 AgroZahyst 180 kg/ha Disc harrow Development of the
root system

Plot 9 Ammonium nitrate Fosforyt 200 kg/ha Disc harrow Autumn period

Source: author’s own development

Each experimental variant was repeated
three times to ensure the statistical reliabili-
ty of the results. The use of standard soil and
plant analysis methods enabled reproducibility.
Data processing was carried out using software
(SPSS, MATLAB, GIS systems, ANOVA) for statis-
tical analysis, ensuring reliability and accuracy.
This study can be replicated by other research-
ers by following the described methods and
using similar materials. The study adhered to
ethical standards outlined in the Convention on
Biological Diversity (1992) and the Convention
on the Trade in Endangered Species of Wild Fau-
na and Flora (1973).

RESULTS AND DISCUSSION

The cultivation of maize in modern conditions
is a key component of agricultural production,
as this crop serves as an important source of
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food, feed, and industrial raw materials. How-
ever, maize cultivation faces several challeng-
es, particularly due to climate change, rising
resource costs, and increased demands for en-
vironmental sustainability. Climate change sig-
nificantly impacts maize-growing technologies,
with higher temperatures, irregular rainfall, and
frequent droughts requiring adaptation of both
crop varieties and soil management practices.
Consequently, there is growing emphasis on us-
ing drought-resistant hybrids and improving ir-
rigation systems to sustain stable yields even in
unfavourable conditions. Another critical factor
is the efficient management of resources, par-
ticularly fertilisers, water, and fuel. Rising fertil-
iser and energy costs drive farmers to seek ways
to optimise their expenditure. Precision farming
and advanced agricultural technologies, such
as GPS guidance for the targeted application of
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fertilisers and crop protection products, help
reduce costs and improve efficiency. Environ-
mental sustainability is also of high importance.
Today, farmers strive to minimise their environ-
mental impact, including reducing pesticide and
chemical fertiliser use. Methods of organic farm-
ing, crop rotation, and other practices aimed at
maintaining soil fertility and preventing deg-
radation are increasingly being implemented.
Modern maize cultivation requires adapta-
tion to emerging challenges related to climate
change, economic conditions, and environmen-
tal standards. The use of innovative agricultural
technologies and resource management ap-
proaches has become essential to the successful
production of this vital crop.
The application of nitrogen fertilisers in-
creases soil acidity, potentially reducing nutri-
ent availability to plants and necessitating addi-
tional measures to maintain an optimal pH level.
Conversely, phosphorus and potassium fertil-
isers contribute to improved soil structure by
enhancing the stability of soil aggregates, there-
by boosting water permeability and aeration.
This is particularly beneficial for maize, which
requires well-structured, well-drained soils for
optimal growth. Additionally, mineral fertilisers
significantly raise the levels of essential nu-
trients in the soil, promoting increased maize
yields. However, prolonged and uncontrolled
use of fertilisers can lead to excessive accumula-
tion of these elements in the soil, negatively im-
pacting long-term soil fertility and posing envi-
ronmental risks, such as groundwater pollution.
Therefore, the use of mineral fertilisers in maize
cultivation should be balanced and carefully
monitored to maximise benefits while safe-
guarding soil resources and the environment.
The impact of mineral fertilisers on the
physicochemical properties of soil in maize
cultivation is a significant issue in contempo-
rary agricultural production, as the application
of fertilisers largely determines not only crop
yield but also the ecological condition of the
soils. Numerous studies have been conducted
to date, revealing a variety of results concerning
the changes in the physicochemical properties
of soil under the influence of mineral fertilisers.
One of the key indicators altered by min-
eral fertilisers is the soil acidity level (pH).
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Numerous studies have demonstrated that
intensive application of mineral fertilisers, par-
ticularly nitrogenous ones, leads to soil acid-
ification. For instance, applying 150-200 kg/
ha of nitrogenous fertilisers can decrease pH
by 0.5-1.0 units within a few years of contin-
uous application. Consequently, this affects

the bioavailability of nutrients and the ac-
tivity of microorganisms involved in organic
matter transformations (Hwang et al.,, 2021).

Another critical aspect is the alteration of
soil organic matter content. The consistent ap-
plication of mineral fertilisers can lead to a de-
crease in humus content in the topsoil. Accord-
ing to AgroTimes (2020), applying 150 kg/ha of
nitrogen-phosphorus fertilisers can reduce hu-
mus content by 5-10% over a 10-15-year period.
This is because mineral fertilisers stimulate mi-
crobial activity, leading to a more rapid decom-
position of organic matter. However, without
adequate replenishment through organic fer-
tilisers or green manures, this can result in soil
degradation.

Furthermore, it is important to consider
changes in soil structure. Research by M. Hiin-
ninghaus et al. (2019) indicates that mineral fer-
tiliser application can affect the water and phys-
ical properties of soil, including its permeability
and aeration. For instance, prolonged use of high
doses of mineral fertilisers (exceeding 200 kg/ha)
can lead to soil compaction, deteriorating its
structural condition. This reduces the soil’s ca-
pacity to hold water and air, which in turn nega-
tively impacts plant root systems. Consequently,
it is recommended to adhere to optimal mineral
fertiliser application rates and combine them
with organic fertilisers to maintain soil fertility.
Additionally, applying mineral fertilisers at rates
not exceeding 100-150 kg/ha is optimal, allowing
for the maintenance of a stable pH level and pre-
venting soil degradation (SuperAgronom, 2022).
In such cases, the negative impacts on soil struc-
ture and humus content are minimised while
maize yields remain high.

Mineral fertilisers are a crucial component
of modern agriculture, but their use requires
careful management. Systematic monitoring
of soil physicochemical properties, such as pH,
humus content, and water and physical proper-
ties, is essential to prevent the adverse effects of
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long-term fertiliser application. Adhering to ag-
ronomic recommendations regarding fertiliser
rates and combining them with organic practic-
es is key to maintaining soil fertility and sustain-
able maize production.

The impact of mineral fertilisers on the
physicochemical properties of soil in maize cul-
tivation is a significant topic, as their correct
application can significantly increase yields but
also affect the soil and environment. The use of
nitrogenous fertilisers, such as ammonium ni-
trate, can lead to increased soil acidity. Research
by SuperAgronom (2020) shows that regular ap-
plication of these fertilisers can decrease soil pH
by 0.1-0.3 units per year. When growing maize
using complex mineral fertilisers (nitrogen,
phosphorus, and potassium), an increase in soil
organic matter content of 10-15% is observed
compared to control plots where no fertilisers
are applied. The application of potash fertilisers
can improve the water-holding capacity of the
soil. Statistical data from SuperAgronom (2020)
shows that the use of potash fertilisers increases

this indicator by 5-8%, which positively affects
maize growth, especially under drought con-
ditions. The use of mineral fertilisers in maize
fields on average increases yields by 20-40%.
For example, the application of nitrogenous fer-
tilisers can increase maize yields to 8-10 t/ha
compared to 5-6 t/ha on control plots. Excessive
use of mineral fertilisers can lead to the accu-
mulation of nitrates in the soil, which in turn
contributes to their leaching into groundwater.
According to some data, the concentration of
nitrates in the soil can increase by 30-50 mg/kg
with excessive use of nitrogenous fertilisers.
These statistics highlight the importance of a
balanced approach to the use of mineral fertil-
isers to ensure sustainable maize production
and maintain long-term soil health.

A study investigating the impact of mineral
fertilisers on the physicochemical properties of
soil during maize cultivation revealed signifi-
cant changes in soil parameters and crop yield.
The results were statistically analysed using
ANOVA and are presented in Table 2.

Table 2. Effect of mineral fertilisers on soil pH

Plot Initial pH pH after application
Plot 1 6.5 5.9
Plot 2 6.5 5.8
Plot 3 6.5 6.1
Plot 4 6.5 6.2
Plot 5 6.5 6.3
Plot 6 6.5 6.4
Plot 7 6.5 6.0
Plot 8 6.5 6.1
Plot 9 6.5 6.0

Control 6.5

Note: data presented with a mean error of +0.1
Source: compiled by the author based on research

The plot treated with carbamide (Plot 2) ex-
hibited the greatest decrease in pH, from 6.5 to
5.8, indicating a high acidifying effect of nitrog-
enous fertilisers. Plot 5, where superphosphate
was used, also showed a slight decrease in pH
from 6.5 to 6.3, suggesting a weak acidifying
effect of phosphorus. Potassium nitrate (Plot 4)
reduced pH to 6.2, demonstrating a moderate
acidifying effect of potassium. The complex
NPK 15:15:15 fertiliser (Plot 1) lowered pH from
6.5 to 5.9, indicating a moderate acidifying
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effect, although less pronounced than that of
pure nitrogenous fertilisers.

The results obtained demonstrate a signifi-
cant impact of different types of mineral fertil-
isers on the physicochemical properties of the
soil. Specifically, the application of nitrogen (N)
fertilisers led to a decrease in soil pH, which is
consistent with the findings of T. Hirvilammi
& M. Koch (2020), who noted a similar effect of
nitrogen on soil acidity. The application of phos-
phorus (P) and potassium (K) fertilisers showed
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aless pronounced effect on soil pH, which corre-
sponds to the results of studies by M. Dusenge et
al. (2019).

The data presented in Table 3 indicate that
the application of fertilisers, particularly nitro-
gen-based ones, significantly enhances maize
yield, which can be beneficial for optimising ag-
ronomic practices. The use of mineral fertilisers

increases yields by 20-40% compared to plots
without fertiliser. For instance, yields can reach
8-10 tonnes per hectare on fertilised plots com-
pared to 5-6 tonnes per hectare on control plots.
The application of mineral fertilisers signifi-
cantly improves the growth and development of
maize, resulting in higher yields and better plant
growth indicators.

Table 3. Plant height, leaf number, and yield on experimental plots

Plot Plant height (m) Number of leaves Yield, t
Plot 1 (NPK 15:15:15) 2.4 15 9.0
Plot 2 (Carbamide ) 2.5 16 9.5
Plot 3 (Crystalline NPK 16:8:24) 2.3 14 8.5
Plot 4 (Potassium nitrate) 2.2 15 8.8
Plot 5 (Superphosphate) 2.0 13 7.0
Plot 6 (Manure) 2.1 14 7.5
Plot 7 (Liquid fertiliser based on humic acids) 2.2 15 8.0
Plot 8 (Balanced NPK 10:20:10) 2.3 15 9.2
Plot 9 (Ammonium nitrate) 2.4 16 9.0
Control 1.9 12 55

Source: author’s own development

Overall, the comprehensive study demon-
strated that the application of mineral fertilisers
significantly increased the content of essential
nutrients in the soil, positively affecting maize
growth and development. The spectrophoto-
metric analysis confirmed a substantial increase
in nutrient content, but it was also found that in-
tensive application of nitrogenous fertilisers led
to an increase in soil acidity, as confirmed by pH
measurements using an electrometric method.
Conductivity measurements indicated that high
doses of fertilisers could increase the risk of
soil salinisation, as elevated conductivity values
were observed. Analysis of organic matter using
the Tyurin method showed that prolonged use
of mineral fertilisers can reduce organic matter
content, which in turn negatively impacts long-
term soil fertility.

Increased soil electrical conductivity follow-
ing fertiliser application indicates an increase in
soluble salt content, as confirmed by the findings
of R. Fang et al. (2020). In particular, a decrease
in soil organic matter content was observed un-
der the influence of high doses of nitrogenous
fertilisers, which aligns with the conclusions of
L. Domeignoz-Horta et al. (2020).
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A significant finding of this study is the de-
termination of the optimal fertiliser combina-
tion to increase maize yield. The highest yield
was achieved when balanced nitrogen-phos-
phorus-potassium (NPK) fertilisers were ap-
plied, confirming the importance of a balanced
approach to plant nutrition, as noted in the re-
search of H. Das et al. (2023).

Comparing the results of this study with
those of the aforementioned researchers allows
us to conclude that a comprehensive approach
to soil fertility management is necessary. The
use of mineral fertilisers should be adapted to
specific soil conditions and crop requirements,
ensuring not only increased yields but also long-
term soil health.

Determining optimal rates of mineral fertil-
iser application is a key factor in achieving high
maize yields. The correct selection of nitrogen,
phosphorus, and potassium fertiliser dosages
allows not only for increased yields but also for
maintaining soil health, preventing soil deple-
tion and degradation (Chi et al., 2020).

To achieve high maize yields, it is necessary
to consider soil type, climatic conditions, and
the specific characteristics of the maize variety.
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Nitrogen fertilisers are typically the most im-
portant for maize growth, as nitrogen is a pri-
mary component required for protein syn-
thesis, which is essential for plant growth and
development. The optimal nitrogen fertiliser
rate is 120-180 kg/ha, depending on the level
of natural soil fertility and organic matter con-
tent. Phosphorus fertilisers are also important,
especially in the early stages of maize devel-
opment. They promote root development and
improve plant resistance to adverse conditions.
The optimal phosphorus fertiliser rate is typi-
cally 60-90 kg/ha of active ingredient. Potassi-
um fertilisers improve plant water relations and
increase their resistance to drought, pests, and
diseases. For maize, it is recommended to apply
potassium fertilisers at a rate of 80-120 kg/ha.
It is also important to integrate fertilisers, tak-
ing into account the plant growth stage. For ex-
ample, the main portion of nitrogen fertilisers
should be applied before sowing or during the
early growth stages to ensure maximum nitro-
gen availability during critical growth periods.
Phosphorus and potassium are best applied
before primary ploughing or before sowing to
ensure their uniform distribution in the soil
(Ukrainian agro-industrial group, 2024).

The impact of mineral fertilisers on maize
cultivation is a critically important topic in mod-
ern agriculture. This is because maize is one
of the most significant crops for both food and
feed industries. It occupies vast areas in many
countries worldwide, including Ukraine, which
is a leading producer of this crop. However, to
ensure stable yields and maintain soil fertility,
mineral fertilisers must be applied correctly,
taking into account specific soil characteristics
and plant needs. It is crucial to note that mineral
fertilisers undoubtedly increase maize yields by
providing essential nutrients such as nitrogen,
phosphorus, potassium, and micronutrients.
However, the misuse of fertilisers can lead to soil
degradation, reduced fertility, and even negative
environmental consequences, such as water
pollution due to nitrate leaching. Therefore, the
judicious and balanced use of mineral fertilisers
is essential for ensuring the sustainable devel-
opment of agriculture.

A key recommendation for successful
maize cultivation is to consider the specific
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characteristics of the soil and its agrochemical
composition. According to T. Hao et al. (2020),
it is essential to conduct a soil analysis before
applying fertilisers to determine pH level, or-
ganic matter content, and available nutrients.
This allows for the correct selection of fertiliser
types and rates required for a particular field.
For example, on acidic soils, attention should
be paid to liming to correct acidity, which will
ensure better nutrient uptake and healthy
maize growth.
Exceeding recommended doses of miner-
al fertilisers does not always lead to increased
yields and can sometimes even have negative
consequences. Excessive fertiliser concentra-
tions can reduce plant nutrient uptake efficiency
and also adversely affect soil structure, water and
physical properties, and the activity of soil mi-
croorganisms. Optimal doses should be select-
ed according to agronomic recommendations,
considering soil conditions and climatic factors.
Combining mineral fertilisers with organ-
ic ones is crucial. The combined application of
organic fertilisers, such as compost, manure,
or green manure, helps to maintain and even
increase soil humus levels, contributing to
long-term soil fertility improvement. Organic
fertilisers also enhance soil structure, increase
its water-holding capacity, and promote better
uptake of mineral fertilisers. It is also important
to consider the correct timing of fertiliser appli-
cation. The most effective approach is to apply
fertilisers during growth stages when maize has
the highest nutrient requirements, such as dur-
ing the period of active growth and root develop-
ment. Failure to adhere to these timing recom-
mendations can lead to inefficient fertiliser use
when the plant cannot fully utilise them.

Finally, it is essential to consider chang-
ing climatic conditions that affect maize yields.
Under changing climate conditions, it is neces-
sary to adapt agricultural practices to new con-
ditions, including the optimisation of fertiliser
application. It is important to pay attention to
long-term changes in weather patterns, such as
rising average annual temperatures and chang-
es in precipitation patterns, which affect the
timing and methods of fertiliser application.
Researchers A. Ali et al. (2020) have established
that the correct and balanced use of mineral
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fertilisers is a key factor in ensuring high maize
yields and maintaining soil fertility. The appli-
cation of a comprehensive approach, including
soil analysis, optimal dosing, combination with
organic fertilisers, and consideration of climatic
conditions, will minimise negative impacts and
ensure the stability of agricultural production.
Therefore, optimal rates of mineral fertiliser
application to ensure high maize yields should
be tailored to specific growing conditions, con-
sidering the balance between nitrogen, phos-
phorus, and potassium components, as well as
the plant growth stage. Such an approach allows
for maximum fertiliser use efficiency and the
achievement of consistently high yields.

CONCLUSIONS

Mineral fertilisers have the potential to signifi-
cantly enhance maize yields, but their use must
be balanced and well-considered. This approach
not only ensures high productivity but also pre-
serves the ecological state of soils, a crucial as-
pect of sustainable agriculture. The results of
this study confirm the importance of balanced
mineral fertiliser application for optimising
soil physicochemical properties and increasing
maize yields. The obtained data demonstrate a
positive impact of fertilisers on maize growth
and development, leading to high productivity.
Fertiliser application resulted in a significant
increase in the concentration of essential nutri-
ents in the soil, particularly nitrogen, phospho-

yields, however, potential negative consequenc-
es such as soil acidification must also be con-
sidered. This underscores the need for soil pH
monitoring and regular soil health assessments
to prevent a decline in nutrient availability for
plants. Further research should focus on devel-
oping recommendations for optimal fertiliser
application rates based on soil type and agrocli-
matic conditions, helping farmers to effectively
manage maize production and maintain soil
fertility. In particular, determining the optimal
timing of fertiliser application based on plant
growth stages will allow for maximum utilisa-
tion of their nutrient potential. Studies also in-
dicate the risk of soil salinisation with excessive
use of mineral fertilisers, highlighting the need
to adhere to recommended doses to maintain
soil health and prevent negative impacts on the
ecosystem. Timely fertiliser application and the
correct choice of fertilisers can form the basis
for sustainable agriculture, which requires an
integrated approach to resource management.
Future research could focus on investigat-

ing the long-term impact of different types of
mineral fertilisers on the physical and chemical
properties of soils under varying climatic condi-
tions and soil types. It is particularly important
to explore optimal fertiliser application rates to
ensure high maize yields without negatively af-
fecting the environment.
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BiHHMLbKMI HaLiOHANbHWUIA arpapHU yHIBEPCUTET
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Bnaue MiHepanbHux o06puB Ha (PI3ZUYHO-XIiMIUYHI
BJIAaCTUBOCTI I'PYHTY NpU BUPOLLYBaHHI KYKYpyA3u

AHoOTaUiA. BukopucranHsa MiHEpaJIbHUX JOOPUB € KDUTHIHUM (HAKTOPOM y Cy4aCHOMY CLIbCHKOMY
TOCIO/IapCTBI, KUY 3HAYHO BIIMBA€E Ha (pisMKO-XiMiUHI BJIaCTHBOCTI I'PYHTY, 10, B CBOIO Yepry,
BIUIMBA€E HAa BPOXKAWHICTh Ta SAKICTh KyJbTYp. PO3YMIHHS IIUX BIUIUBIB € BaYKJIUBUM /ISl CTAJIMX
CLTBCHKOTOCIIOZAPCHKUX MPAKTHK. METO0 TOCITi/PKEHHA OYyJI0 BUABJIEHHS BIUIMBY Pi3HUX THIIIB Ta
KiJTbKOCTEH MiHepasbHUX TOOPUB Ha (i3UKO-XiMiuHI BJIACTUBOCTI I'PYHTY B KOHTEKCTI BUPOIIYBAHHSI
KyKypy/Z3u. JOCTi/PKeHHA BKJIIOUAIO €KCIIEDHUMEHTAaJIbHI II0JIbOBI BUIPOOYBAaHHA 3 Pi3HHUMU
BapiaHTaMu BHECEHHs MiHepaJbHUX M00OpHUB. 3pa3ku TIPYHTY 30uWpanucs Ha Pi3HUX CTAmifgX
POCTY KyKypy/Zi3U 1 aHajisyBajucs 3a TAKUMM IlapaMmeTrpaMmu, K pH, elekTponmpoBigHicTh, BMicT
OpTaHiYHOI peYOBUHHU Ta JIOCTYIHICTh MOKUBHUX PEYOBUH (a3oty, hocdopy, Kariio). Y gociikeHHi
BILJIUBY MiHepaJbHUX NOOPUB Ha Pi3UKO-XiMiUHiI BJIACTUBOCTI IPYHTY NPHU BUPOIIYBaHHI KYKypyA3HU
BUKOPHUCTOBYBAJIUCA PSAJT METO/IB, 10 BKJIIOYAIH Ii/IFOTOBKY IDYHTY, 3aCTOCYBaHHA Pi3HUX TUIIIB
i 103 MOOPUB, BUCAXKYBAaHHS KYKYPY/Z3U, MOHITODHHT POCTY POCJHH Ta aHadi3 Gi3uko-xXiMiuHUX
XapaKTepucTUK IPyHTY. OCHOBHI pe3yJIbTaTH JOCTi/PKEHHS BHECEHHS MiHepaJbHUX 0OPHUB
MIPU3BEJIO JI0 BHAYHUX 3MiH piBHA pH I'PyHTY, Ipu 1boMYy JiesKi 1oOpUBa BUKINKAJU 3aKUCIEHHS,
a iHmi - migBUINEHHA JykHocTi. Ha ymobpeHux aisHkax Oysia BifjaHaueHa MifBUIIEHA
€JIEKTPOIIPOBIIHICTD, IO CBiYUTH MPO 306iJbINEHHA BMICTy PO3UHHHUX coJiedi. Crocrepiraiucs
3MiHM y BMICTi OpraHi4HOI peYOBUHU, 3yMOBJIEHI THUIIOM Ta JI03yBaHHSIM BUKOPHUCTAHUX JI0OPUB.
BusHaueHo, 110 yZo0peHi AiMsAHKYA MOKa3aju MiBUINEH]I piBHI a3oty, ¢ocdopy Ta Kajiwo, II0
6e3mocepelHPO KOPEJIIE 3 THUIIOM Ta KiJbKicTI0O BHeceHoro nob6puBa. HaiiBuma BpokaliHicTh
KyKypy/z3u Oysia mocsarHyTa mpu 36a1aHCcOBAaHOMY 3aCTOCYBaHHI a30THO-¢dochopHo-KamiiHux (NPK)
0OpUB, IO NEMOHCTPYE BaXKJIHUBICTh 30aJIAHCOBAHOTO YIPABJIHHS IOXHUBHUMU PEUOBHHAMH.
OTpumani pe3y/ibTaTH HaAaIOTh I[iHHY iHGOpPMAIio [ ONTHUMi3allii BUKOp UCTaHHA J00PUB, 110
MOKe CIIPUATU HMOKPAIIEHHIO 3I0POB’A IPYHTY, HiIBUIEHHIO BPOXKAWHOCTI KYKyPY/ZA3H Ta CTAJIUM
CLIBCHKOTOCIIOAAPCHKUM MIPAKTUKAM

KnmouoBi cnoBa: poaouicTh; yporKalHiCTh; picT; m06PHBa; MPOIEC BUPOIIYBAHHS
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