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Azotobacter, bacteria Bacillus spp, representatives of the genus Streptomyces, and fungi Glomus spp. The highest
yields of Kalbex wheat (50 c/ha), Rhodes corn (80 c/ha), and Kingstone soybeans (30 c/ha) were recorded when
these crops were grown on black soils. Grey forest soils and podzolic soils showed lower productivity and crop
quality. The number of nitrogen-fixing bacteria Rhizobium and Azotobacter in chernozems reached 6 million
colony-forming units (CFU) per gram of soil, while in podzolic soils it was the lowest - 3 million CFU per gram of
soil. The mycorrhizal fungi Glomus spp. were also most abundant in black soil, with 8 million spores per gram of
soil. The study examined the impact of the soil microbiome on the yield of selected crops. A correlation analysis
of the microbiome and yields was conducted. The impact of the soil microbiome on crop quality was analysed.
The results confirmed that chernozems provide the best conditions for growing crops due to their high biological
activity and optimal physical and chemical properties, making them an ideal choice for agronomic practice

Keywords: biodiversity; metagenomics; agroecosystems; pedosphere; agro-industrial complex; biogeochemistry;

crop production

INTRODUCTION

Currently, there is a growing interest in the role of soil
microbiomes in shaping crop yields. Soil microbiomes
are central in maintaining plant vigour, improving nu-
trient availability and overall ecological balance. How-
ever, despite significant advances in this area, there are
many gaps in understanding the specific impact of dif-
ferent microbiome components on crop yields and in
applying this knowledge in practice. The study of soil
microbiomes is relevant not only for understanding
basic biological processes but also for developing new
agronomic strategies that can significantly improve
agricultural efficiency. Therefore, it is necessary to con-
duct a study that will integrate knowledge about soil
microbiomes and yields into a single system.

Modern scientific research confirms the importance
of soil microbiomes.W.Anthony et al. (2024) highlighted
the importance of filling the gaps in soil metagenomics
to improve understanding of microbiome functions and
their impact on the soil ecosystem. This information is
important for an accurate assessment of how microbi-
omes affect fertility and, consequently, crop yields. In
turn, S. Banerjee and M. van der Heijden (2022) con-
sidered the concept of “one health” and its importance
for soil microbiomes, emphasising their impact on the
overall health of ecosystems and on plant health and
yield. The study of global soil carbon management as
a key aspect for understanding and maintaining the
largest terrestrial carbon reserve was carried out by
J. Scharlemann et al. (2023). This study demonstrated
how managing soil carbon can affect microbiomes and
their ability to maintain soil fertility. R. Wu et al. (2021)
studied the effect of moisture on the activity of virus-
es in soil, which can indirectly affect microbiomes and
their functional properties. This shows that changes in
environmental conditions can modify soil microbiomes
and thus affect plant productivity.

F. Bastida et al. (2021) and R. Riley et al. (2021)
conducted research showing that microbiome diversi-
ty and functional abilities have a significant impact on
soil health and, consequently, on yields. The results also
show that a deeper understanding of microbiomes at

different levels can help to develop new strategies to
improve the productivity of agricultural systems. Dif-
ferent approaches to metagenomic data collection for
the creation of biome-specific gene catalogues were
studied by L. Delgado and A. Andersson (2022). The au-
thors compared methods for collecting and analysing
metagenomic data, which allow for more accurate and
detailed profiles of microbiomes for specific environ-
mental environments. Y. Zhou et al. (2024) found that
root microbiomes adapted to local conditions can en-
hance plant growth and development, which is impor-
tant for optimising yields.

M. Hartmann and J. Six (2023) examined the rela-
tionship between soil structure and microbiome func-
tions in agroecosystems, analysing how soil structure
affects the microbiome and how microbiomes can in
turn modify soil structure, which is important for im-
proving agronomic practices and increasing productiv-
ity. J. Jansson et al. (2023) discussed soil microbiome
engineering as a strategy to increase the resilience of
agroecosystems in a changing environment and pro-
posed different approaches to modifying microbiomes
to improve their functionality and resilience to environ-
mental change.

The interaction between plants and their microbi-
omes, including the processes of formation of micro-
biome communities and their impact on plant health,
was studied by P. Trivedi et al. (2020). They also stressed
the importance of these interactions for increasing
yields and plant health.J. Guo et al. (2021) analysed the
main microbiota accompanying seeds, the endosphere
and rhizosphere, and how these microbiotas can pre-
dict plant functional characteristics in different rice
varieties, and found the dominance of deterministic
processes in the formation of microbiomes. B. Singh et
al. (2020) studied the role of crop microbiomes in sus-
tainable agriculture and highlighted the importance of
microbiomes for increasing the productivity and resil-
ience of agricultural systems, as well as for improving
soil and plant health. M. Jiang et al. (2024) proposed a
solution based on home microbial cultures to improve
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plant growth on soils with low fertility, demonstrating
the effectiveness of using specific microbiomes to in-
crease yields in conditions of limited fertility. J. Hu et
al. (2021) investigated the effect of probiotic bacterial
consorts on plant growth through the influence on the
resident rhizosphere microbiomes and found that the
introduction of probiotic consorts can positively affect
plant health and increase plant growth.

The study aims to identify the leading features of
soil microbiome biodiversity in different agricultural
environmental conditions of the Sumy region and to
assess their impact on crop yields. It is necessary to de-
termine which components of the microbiome are most
important for increasing productivity and how they can
be effectively used to improve agronomic practices,and
it is also advisable to assess the impact of microbiomes
on the quality parameters of agricultural products. The
answer to this question involves filling a gap in existing
knowledge and providing practical recommendations
for agronomists and farmers.

MATERIALS AND METHODS

To achieve the research objective, a comprehensive ex-
periment was conducted, which included several key
stages. The study was conducted from March to October
2024 on agronomic plots in the Sumy region, which is a
region with a variety of soil types and agroclimatic con-
ditions that significantly affect agricultural production.
To ensure the comprehensiveness of the study, several
locations were selected that differ not only in soil type
but also in crops grown,which was used to study in more
detail the impact of different agricultural technologies
on crop productivity and quality. The study plots were
characterised by the following soil types: podzolised
chernozems, grey forest soils and sod-podzolic soils.
This approach provides objective data and recommen-
dations for improving agronomic practices in the re-
gion. Sampling and materials - samples were obtained
from a depth of 0-30 cm, which is optimal for studying
the root zone of plants. The microorganisms isolated
from the soil, including bacteria and fungi, were identi-
fied using modern molecular methods.

Equipment and methods - spectrophotometers
(Thermo Fisher Scientific, model NanoDrop - United
States of America), pH meters (Metrohm 780 pH Me-
ter — USA), and soil texture analysers (Zehntner ZH
2000 - Switzerland) were used to determine the con-
tent of basic nutrients and soil humus. For the iden-
tification of microorganisms, automatic systems for

deoxyribonucleic acid sequencing (lllumina NovaSeq
6000 - USA), microscopes (Olympus BX53 —Japan),incu-
bators for cultivating microorganisms (Eppendorf Ther-
moMixer C - Germany),and specialised kits for polymer-
ase chain reaction (Thermo Scientific TagMan Universal
Master Mix — USA) were used. Traditional agronomic
methodswereusedtoassesscropyields,includingweigh-
ing agricultural products and analysing their quality:

To assess the relationship between the character-
istics of the soil microbiome and crop yields, Pearson’s
correlation coefficients were calculated. This statisti-
cal method was used to determine the strength and
direction of the linear relationship between the two
variables. In general, the statistical processing of the
research results was carried out using the statistical
computer packages STATISTICA and PAST. Study proce-
dure - soil samples were prepared by drying, crushing
and dividing into sub-samples for different types of
analysis. Appropriate laboratory techniques were used
to extract microbial DNA from the soil, including poly-
merase chain reaction and DNA sequencing to identify
microbial species. Wheat, corn and soybean seeds were
sown on the prepared plots. During the growing season,
the plants were regularly monitored for phenological
growth and development, biometric measurements,
and quantitative and qualitative yield indicators. The
collected data were analysed using statistical methods,
which identified correlations between soil microbiome
characteristics and crop yields.

Materials used - chemical reagents: standard re-
agents for determining the physical and chemical
properties of soil, such as solutions for analysing the
content of macro- and microelements, humus and hy-
drogen ions; technical equipment: laboratory centrifug-
es, automatic pipettes, spectrophotometers, incubators
and other data collection devices. Thus, the study in-
cluded a systematic approach to analysing the impact
of soil microbiomes on crop yields, which provided new
data and recommendations for improving the efficiency
of agronomic practices.

RESULTS

The studied podzolic soils proved to be the most fertile,
as physicochemical analysis confirmed that they have
the highest humus content, which indicates their ability
to provide plants with the necessary nutrients (Table 1).
In addition, podzolic chernozems demonstrated the
best pH values, which is an important factor for optimal
plant growth and development.

Table 1. Physical and chemical properties of soils of different types

Nitrogen nitrate (N-

Phosphorus (P,0,,mg/  Potassium (K,0, mg/

Soil type pH (salt, unit) Humus content (%) NO,, mg/kg) kg) kg)
Chornozem 6.5 3.2 15 45 180
Grey forest soils 5.8 2.5 10 35 150
Sod-podzolic soils 4.9 1.8 8 25 120

Source: compiled by the authors
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The analysis of the soil microbiome revealed sig-
nificant differences in the composition of microor-
ganisms depending on the soil type in chernozems,
the largest share of microbial biomass consists of
bacteria, which account for approximately 60% of the
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total mass of microorganisms. The remaining 40% is
accounted for by fungi, which are also significant in
maintaining the soil ecosystem by contributing to the
decomposition of organic residues and improving soil
structure (Table 2).

Table 2. Composition of the soil microbiome by type

Soil type Bacteria (% of total biomass) Mushrooms (% of total biomass)
Chornozem 40
Grey forest soils 45
Sod-podzolic soils 50

Source: compiled by the authors

In grey forest soils, which are characterised by high
humidity, a slightly higher percentage of fungi was ob-
served in the microbiome, which may be due to favour-
able conditions for the development of fungal colonies,
as the moist environment promotes their growth and
reproduction. Fungi in such soils can perform important
ecological functions, in the processes of symbiotic re-
lationships with plants. The sod-podzolic soils, in turn,
showed the most balanced distribution between bacte-
ria and fungi, indicating complex ecological interrela-
tionships in their soil-absorbing complex. This balance
can indicate the diversity of microbial species and their
ability to adapt to specific environmental conditions,
which in turn affects the overall productivity of the soil.

The results of the experiment with the detection
of fungi and bacteria were as follows: the number of
nitrogen-fixing bacteria Rhizobium and Azotobacter in
podzolic black soils reached 6 million colony-form-
ing units (CFU)/g of soil, which indicates a high nitro-
gen-fixing capacity of these soils to supply nitrogen to
plants, which is critical for growth and development. In
grey forest soils, the number of nitrogen-fixing bacteria
was slightly lower, at 4.5 million CFU/g soil. Although
these soils also provide a certain level of nitrogen, their
efficiency is slightly lower compared to black soil. The
sod-podzolic soils had the lowest number of nitro-
gen-fixing bacteria, at 3 million CFU/g soil. This may
explain the limited availability of nitrogen and, conse-
quently, lower crop yields on these soils.

The number of representatives of Streptomyces in
podzolic chernozems reached 4 million CFU/g of soil,
which contributes to the efficient decomposition of or-
ganic matter and the synthesis of beneficial metabo-
lites that have a positive effect on plant health. In grey
forest soils, the number of actinomycetes was 3 million
CFU/g soil, indicating moderate activity in the decom-
position of organic matter. Sod-podzolic soils showed
the lowest number of actinomycetes - 2 million CFU/g
soil. This may be due to lower soil productivity due to
less efficient decomposition of organic materials. The
number of phosphate-mobilising bacteria Bacillus spp.
in the podzolised chernozem was 3 million CFU/g soil.
This indicates an intensification of the processes of

formation of mobile phosphorus compounds, which,
accordingly, contributes to an increase in the availabil-
ity of this element to plant organisms. In grey forest
soils, the number of phosphate-mobilising bacteria was
2.5 million CFU/g soil, which provides a certain level of
phosphorus but is lower than in black soil. Sod-podzolic
soils had the lowest number of phosphate-mobilising
bacteria - 1.5 million CFU/g soil, which accordingly re-
duced the level of availability of mobile forms of this
element for plants and harmed crop yields. The analysis
of the results of studies on the identification of fungi in
the soil-absorbing complex indicates the following pat-
tern: 8 million spores of mycorrhizal fungi Glomus spp.
per gram of soil were found in podzolic chernozems. My-
corrhizal fungi form symbiotic relationships with plant
roots, which improves water and nutrient absorption
and increases plant resistance to stressful conditions
(Myronycheva et al., 2017). Grey forest soils were char-
acterised by an indicator of 5 million mycorrhizal fun-
gal spores per gram of soil, indicating a lower but still
significant activity in improving plant growth and de-
velopment. The number of mycorrhizal fungal spores in
sod-podzolic soils was 4 million per gram of soil. Despite
the lower number of mycorrhizal fungi, their presence
still contributes to the improvement of plant conditions.

Fungi Trichoderma spp. was found in podzolic cher-
nozems in the amount of 5 million spores per gram of
soil. These fungi actively promote the decomposition
of organic residues and increase the biological ac-
tivity of the soil. Grey forest soils contained 4 million
spores of such fungi per gram of soil, which demon-
strates their moderate role in decomposition processes.
Sod-podzolic soils were characterised by a content of
3 million spores of fungi of this group per gram of soil,
which may explain the less efficient decomposition of
organic materials. The presence of pathogenic fungi
Fusarium spp. was recorded in podzolic chernozems in
the amount of 2 million spores per gram of soil. Low
numbers of pathogens indicate better plant resistance
to disease. Grey forest soils showed the presence of 3
million pathogenic fungal spores per gram of soil, indi-
cating a moderate level of infection risk. Sod-podzolic
soils contained 4 million pathogenic fungal spores per
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gram of soil. Higher numbers of pathogens can cause
increased plant stress and lower yields.

The results of the analysis showed that a higher
number of nitrogen-fixing bacteria and mycorrhizal
fungi in chernozems contributes to higher crop yields.
Podzolised chernozems with a high content of phos-
phate-mobilising bacteria and mycorrhizal fungi pro-
vide the highest quality and quantity of crops (Biya-
shev et al., 2024). Grey forest soils and sod-podzolic
soils show a lower number of beneficial microorgan-
isms, which partly explains their reduced productivity
and slightly lower product quality. The high number of
pathogenic fungi in sod-podzolic soils can harm plant
health and yield (Havryliuk et al., 2024). The study’s
analysis of wheat, corn and soybean yields showed
that soil type has a significant impact on the produc-
tivity of these crops. Podzolic black soils showed the
highest yields for all three crops. Kalbex wheat grown
on podzolised black soil yielded 50 centners per hec-
tare, Rhodes corn 80 centners, and Kingstone soybeans
30 centners. This is due to the high humus content of
chernozems and their favourable physical and chemical
properties, such as optimal pH and high forage reten-
tion capacity. Black soil promotes better development
of the root system of plants and provides them with
essential nutrients, which in turn leads to high yields

0.8

0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

Wheat Corn

(Pichura et al., 2023; Voitovyk et al., 2023). The quality
of grain obtained from plants grown on black soil was
also the best. The weight of 1,000 grains of wheat was
38 grams, corn 250 grams, and soybeans 200 grams.

The yields of crops grown on sod-podzolic soils
were the lowest. Kalbex wheat yielded 40 centners per
hectare, Rhodes corn 70 centners and Kingstone soy-
beans 25 centners. The low humus content and poor
moisture retention in these soils limit crop productivity.
Grain quality was also the lowest, with wheat weigh-
ing 33 grams per thousand grains, corn 230 grams and
soybeans 180 grams. Grey forest soils had intermediate
yields. The Kalbex wheat yielded 45 centners per hec-
tare, Rhodes corn 75 centners, and Kingstone soybeans
28 centners. Grain quality was slightly lower than on
podzolic black soil but better than on podzolic soils.
The correlation analysis conducted as part of the study
revealed a significant positive correlation between the
number of bacteria in the soil and crop vyields (Fig. 1).
This result can be explained by the fact that bacteria
play an important role in improving soil quality, as they
contribute to the synthesis and mineralisation of or-
ganic matter and increase the availability of important
nutrients such as nitrogen and phosphorus. These pro-
cesses allow plants to absorb nutrients more efficiently,
which in turn leads to higher yields.

W Bacteria
(correlation coefficient)

B Mushrooms
(correlation coefficient)

Soy

Figure 1. Correlation between soil microbiome and crop yields

Source: compiled by the authors

As for the correlation between the number of fungi
in the soil and crop yields, it was less pronounced but
still has some positive aspects. Although the impact of
fungi on yields is less significant than that of bacteria,
their presence can also have a positive impact on the
overall health of the soil and plants. Thus, the results
of the study emphasise the importance of soil micro-
biological composition for agronomic productivity. The
study also examined the dynamics of changes in the
physical and chemical properties of the soil during the
growing season of crops. It turned out that podzolised
chernozems, which have a high humus content and neu-
tral pH, retain their optimal properties throughout the
season. At the beginning of the experiment (in March),
the humus content in the podzolic chernozems was
3.2%, and the soil solution reaction index (pH) was 6.5.
At the end of the research (October), these indicators
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decreased to 3% and 6.4, respectively, which indicates
a slight decrease in organic material and a decrease in
pH. However, the studied parameters remained within
the optimal range.

In March, grey forest soils were characterised by a
lower humus content (2.5%) and a close to neutral soil
solution pH (5.8 units). At the end of the growing sea-
son (October), these figures decreased to 2.3% and 5.7
units, respectively. This indicates a slight decrease in
the content of minor acidification of the soil environ-
ment, which can affect the efficiency of nutrient uptake
by plants. The sod-podzolic soils had the lowest humus
content (1.8%) and were characterised by a medium acid
reaction of the soil solution (pH 4.9 units). At the end of
the season, these indicators decreased to 1.7 and 4.8%,
respectively.This indicates a low level of fertility and the
need for pH correction to improve conditions for plants.




The study of the quality of the crop showed that
black soils provide the best results. For instance, wheat
grain grown on these soils contained 12.5% protein and,
accordingly, provided the highest evaluation scores.
Grain produced on grey forest soils was characterised
by lower values: 11.8% protein and slightly lower quali-
ty.Wheat grain products produced on sod-podzolic soils
had the worst results: 11.2% protein and the lowest
grain quality scores. A similar situation was observed
concerning the sucrose content in corn grain. Thus, in
the products grown on podzolic black soil, the content
of this indicator was 6.5% with the highest evaluation
scores. The sucrose content in the grain grown on grey
forest soils was 6% and in sod-podzolic soils = 5.5%. As
for soybean grain, when grown on podzolic black soils,
the protein content was 38%, while on grey forest soils,
it was 37.5%, and on sod-podzolic soils, it was 37%.

The analysis of the above data showed that dif-
ferent soil types and microbiome composition have a
significant impact on crop productivity. Podzolic cher-
nozems, which are characterised by a high humus con-
tent and favourable conditions for the development
of beneficial microorganisms, show the highest yields.
This confirms their high agronomic value and impor-
tance for agricultural production. Considering the mi-
crobiological aspects of the soil can be a key factor in
improving the efficiency of agronomic practices and
optimising crop yields in a changing climate.

DISCUSSION

A detailed study focusing on the effect of probiotic
bacterial consortia on plant growth was conducted by
J.Hu et al. (2021). They focused on their impact on the
rhizosphere microbiome. Our results confirm that modi-
fying the microbiome by introducing probiotic consortia
can significantly improve plant growth. These findings
are consistent with the present study, which indicates
the importance of microbiological factors in plant de-
velopment. In addition, Z. Ruan et al. (2024) studied the
application of microbiome modelling in the context of
improving bioremediation, which is an important topic
in ecology. The results of their study confirm that appro-
priate management and modelling of microbiomes can
have a positive impact on the functioning of agroeco-
systems, as well as on the agronomic characteristics of
crops.Thus,the integration of microbiological approach-
es into agronomic practice has the potential to increase
agricultural efficiency and preserve the environment.

A detailed analysis of the patterns of microbial
community recovery in different environments was car-
ried out by S.Jurburg et al. (2024), which includes both
natural and anthropogenic ecosystems. This research is
relevant for determining how microbiomes influence
the resilience of agroecosystems to change, particu-
larly in the face of climate change and intensive land
use. The study of microbial communities can provide
valuable information on how they interact with plant
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species and other organisms, which in turn can contrib-
ute to the development of more effective agroecosys-
tem management strategies. L. Philippot et al. (2021)
addressed the resilience of microbial communities to
environmental changes and stressors. The results of
this study confirm that soil microbiomes have a signif-
icant ability to adapt to environmental changes, which
is critical for maintaining ecological balance. These
findings highlight the importance of microbial commu-
nities in ensuring ecosystem resilience and can serve
as a basis for further research in agronomy and ecology.

The effects of priority in the formation of microbi-
omes,which is a highly important aspect of understand-
ing ecosystem processes, were studied by R. Debray et
al. (2022). The study determined that the first micro-
biomes that inhabit the soil can significantly influence
the further development and formation of subsequent
microbial communities. This observation highlights the
importance of initial conditions in shaping soil biodi-
versity, which can have far-reaching implications for
agronomy and ecology. P. Jiang et al. (2024) analysed
the impact of intercropping on maize growth and nutri-
ent uptake, addressing the relationship between rhiz-
osphere metabolites and microbiomes. This study con-
firms the results of previous research indicating that
agronomic practices, such as organic fertilisation, can
significantly alter the structure of the soil microbiome.
This, in turn, affects plant health and growth, which is
critical for high yields and sustainable agriculture.

A detailed study of the changes in microbial com-
munities that occur during long-term intercropping
was conducted by R. Ablimit et al. (2022). This study
highlights how the long-term use of certain agronomic
practices, such as fertilisation, can significantly affect
the composition and functioning of the soil microbiome.
Changes in microbial communities can have far-reach-
ing consequences for soil fertility, disease resistance
and the overall ecological balance in agroecosystems
(Khavkhun, 2024). The impact of phosphate fertilisers
on the soil microbiome and its metabolic functions was
studied by H. Cheng et al. (2022). The results of this
study confirm the existing findings on the importance
of proper fertilisation, as it can significantly affect the
health of microbiomes. In particular, the study deter-
mined that excessive or insufficient fertiliser applica-
tion can lead to an imbalance in microbial communities,
which in turn can negatively affect soil fertility and the
environmental sustainability of agricultural systems.

The factors that influence differences in the dis-
tance-decreasing relationships of microbiomes were
considered in detail, in the context of environmental
conditions and biodiversity, by D. Clark et al. (2021). The
results of the study confirm that these differences can
have a significant impact on the functioning of micro-
biomes in different environments, which in turn can
affect the overall health of ecosystems and their resil-
ience to environmental change. This study highlights
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the importance of understanding microbiomes for de-
veloping strategies for the conservation and restoration
of natural resources. P. Neuberger et al. (2024) studied
the role of arbuscular mycorrhizae in soils, focusing on
their ability to improve nutrient availability to plants.
This supports these findings on the importance of myc-
orrhizae for improving soil and plant health, in the con-
text of increasing soil fertility and reducing the need
for chemical fertilisers. P. Neuberger et al. emphasise
that arbuscular mycorrhizae not only promote plant
growth but also play an important role in maintaining
ecological balance, making them indispensable com-
ponents of healthy agroecosystems. The results of the
study by Y. Qiao et al. (2024) proved that the accumula-
tion and application of organic residues, such as straw,
is a factor in enriching soil microbiomes and increasing
their biodiversity.

The integration of phenotypes into microbiome
networks for the design of synthetic communities, fo-
cusing on the potential of microbiome networks to
improve agronomic practices, was studied by R. Poud-
el et al. (2023). This study confirms the findings that
structured microbiome communities can be used to
optimise agronomic processes such as biological pest
control and soil fertility, opening new opportunities for
sustainable agriculture and organic farming. T. Aizi et
al. (2023) carried out a detailed analysis of the struc-
ture of microbial communities existing in the rhizos-
phere of Panax ginseng and investigated soil properties
in larch forests. This study not only adds to existing
results but also demonstrates how rhizosphere micro-
biomes can vary depending on specific soil conditions
and temporal changes. The importance of this study is
to emphasise the contextual factors that significantly
affect the formation and functioning of microbiomes.
Moreover, L. Mason et al. (2023) studied changes in the
composition of microbial communities in the root zone
during intercropping. These results confirm previous
data indicating that intercropping can significantly af-
fect soil microbiomes. The study by L. Mason et al. em-
phasises the importance of agronomic practices in the
formation of sustainable and balanced soil ecosystems,
which in turn can contribute to increased crop yields
and sustainability.

A detailed study examining the effect of culti-
vation duration on the aggregation of microbial taxa
was conducted by Z. Shi et al. (2023). In their work, the
authors also emphasise that the duration of agronom-
ic practices can significantly affect the structure and
functioning of microbiomes. The results demonstrating
this dependence are consistent with previous findings
by other researchers, which indicates the importance of
long-term use of certain agronomic practices to opti-
mise microbiomes in soil. In turn, V. Pandey et al. (2023)
conducted a comprehensive analysis of the history and
role of microbiomes in plant improvement, focusing on
their ability to increase plant resistance to stress and
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improve growth performance. This study confirms the
findings of previous research that indicates the long-
term benefits of using microbiomes to improve plant
health. The importance of microbiomes in modern ag-
riculture is becoming increasingly evident, as they are
central to ensuring food security and sustainable devel-
opment of the agricultural sector.

The results of the study are consistent with the
findings of other scientists, who confirm that soil mi-
crobiomes are an important component of pedospher-
ic biodiversity and a powerful factor in shaping crop
yields. The importance of microbiomes in ensuring the
sustainability of agroecosystems is critical in the con-
text of climate change and global challenges in agri-
culture. The results obtained can serve as a basis for
further research in microbiome science and agronomy,
opening new opportunities for the development of en-
vironmentally friendly agricultural technologies and
soil management strategies that will contribute to the
sustainable development of the agricultural sector.

CONCLUSIONS

The study assessed the state of microbiome biodiversity
in different agricultural conditions of the Sumy region
and conducted their inventory. A significant influence of
soil microbiomes on the yield and quality of crops, in
particular, wheat “Kalbes”, corn “Rhodes” and soybeans
“Kingston”, was established. The highest yields were
recorded when growing crops on podzolic black soil:
wheat reached 50 cwt/ha, corn - 80 cwt/ha, soybeans -
30 cwt/ha, which indicates optimal conditions for plant
growth and development on this type of soil. Grey for-
est and sod-podzolic soils showed lower yields, which
is due to their lower biological activity and less favour-
able physical and chemical characteristics. In particu-
lar, the number of nitrogen-fixing bacteria Rhizobium
and Azotobacter and mycorrhizal fungi Glomus spp.
was significantly higher in podzolic chernozems, which
had a positive impact on the availability of nutrients
for plants. The content of humus and mobile forms of
phosphorus was also the highest in these soil types,
confirming their high fertility.

The correlation analysis revealed significant pos-
itive correlations between the number of bacteria in
the soil and crop yields, as bacteria contribute to soil
quality, decomposition of organic matter and increased
availability of nutrients. The correlation between the
number of fungi in the soil and yields was less pro-
nounced, but mycorrhizal fungi are known to have a
positive effect on the ability of plants to absorb water
and nutrients. The results of the study emphasise the
importance of optimal soil microbiological composi-
tion for agronomic productivity. However, the study has
certain limitations, such as the localised range of soil
conditions and crops, which may affect the generalisa-
bility of the results. To further improve the results, it is
recommended to expand the study to other soil types
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Mikpo6ioMu FPYHTY K CKlafgoBa 6iopisHOMaHITTa negocdepu
Ta YMHHUK GOPMYBAHHS BPOXKAMHOCTI CiflbCbKOroCrnofapCbKMX KynbTyp
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AHoTauif. MeTol AaHOro AOCNigKeHHs 6yNo OLiHIOBaHHS MeXxaHi3MiB B3aeMofii Mix MikpobiomMamu IpyHTy Ta
MPOBIAHMMU KyNbTypaMu 419 ONTUMI3aLii BPOXKAMHOCTI i SKOCTI MpoAyKUii y npoueci CifibCbKorocnoaapcbkoro
BMPOOHMLTBA. Y XOA4i [OCNIOXKEHHS NpoBeAeHO BCeOIYHMI aHani3 @i3MKo-XiMiYHUMX BNACTMBOCTEW ['PYHTIB
(4yopHO3eMu, cipi NicoBi Ta MiA30MMCTI) Ta CKNad MiKpobioMy FPYHTY, BKIKOYAUM YMCEbHICTb a30TIKCYUMX
6akTepilt Rhizobium i Azotobacter, 6akTtepiit Bacillus spp., npefcTaBHUKIB poay Streptomyces, rpubis Glomus spp.
HansuLLi nokasHWKK BpoxkanHocCTi nweHuui copty Kalbex (50 u/ra), kykypyasu Pogoc (80 wu/ra) Ta coi Kingstone
(30 w/ra) 6ynu 3apeecTpoBaHi NpU BMPOLLYBAHHI LMX KynbTyp Ha YopHo3emax. Cipi nicoBi rpyHTH i migsonucri
'PYHTM NPOAEMOHCTPYBaAM MeHLWY MPOAYKTUBHICTb Ta AKiCTb BpoXat. YncenbHicTb a3oTdikcytoumx baktepin
Rhizobium i Azotobacter y HopHo3emax focsrana 6 MinbMoHiB KONOHIEyTBOPOYMX 0anHULb (KYO) Ha rpaM rpyHTy,
TOLI FK Y MiA30AUCTUX IPyHTax BOHA Byna HalHuxk4ow — 3 MinbiMoHn KYO Ha rpam rpyHTy. Mikopu3Hi rpnbu
Glomus spp. TakoX 6ynu HanbinbWw YMcenbHi B YOpHO3eMax — 8 MINbIAOHIB CNOP Ha rpaM IpyHTY. Y AOCHIOXKEHHI
BMBYABCS BMIMB MiKpOHiOMy IpYHTIB Ha BPOXaMHiCTb 06paHux KynbTyp. byB npoBeneHuit KopensauiiHuii aHanis
MikpobioMy Ta BpoxaMiHoCTi. [fpoaHanizoBaHo BNAMB MiKpO6ioMy I'pyHTY Ha KiCTb Bpoxato. OTpuMaHi pesynbtaTtu
NiATBEPAXYOTb, WO YOpPHO3eMM 3a6e3MeuyoTb HalKpalli YMOBM AN BUPOLLYBAHHS KyNbTyp 3aBASAKM BMCOKIW
6ioN0riYHiN aKTUBHOCTI IPYHTY Ta ONTUManbHUM (i3MKO-XiMiYHMM BNACTMBOCTAM, WO POOWTL iX igeanbHUM
BMOOPOM 419 arpOHOMIYHOI NPAKTUKM

KniouoBi cnoBa: Giopi3HOMaHITTS; MeTareHoMika; arpoekocucTemu; negocdepa; arponpoMUCIOBUIA KOMMEKC;
6ioreoxiMisi; pOCIMHHULTBO
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