N Journal homepage: https://agriculturalscience.com.ua/en

pla nt an d SOl I Plant and Soil Science, 16(4), 24-33
__Science Received: 22.05.2025 Revised: 22.10.2025 Accepted: 27.11.2025

UDC 547.572.1:542.943-92 DOI: 10.31548/plant4.2025.24

Dmytro Kyselov*

PhD in Agricultural Sciences

Private Enterprise “Zakhidnyi Buh”

80250, 39 Yunosti Ave., Pavliv Village, Ukraine
https://orcid.org/0009-0005-6771-8337

Influence of the predecessor on sugar beet yield
in short-rotation crop rotations
in the western forest-steppe of Ukraine

Abstract. Due to the intensification of sugar beet production in short-rotation crop rotations,
the importance of optimal predecessor selection to ensure stable yields increases. Rational crop
alternation was a key factor in maintaining soil fertility and reducing the risk of phytosanitary
problems. The purpose of the study was to assess the influence of various predecessors on sugar
yield and harvest, considering the type of soil in the western forest-steppe of Ukraine. The study
used the method of comparative analysis of sugar beet productivity after different predecessors on
soils of different genetic origin; statistical processing of the results was carried out by the method
of variance analysis and regression modelling. Root crop yields, sugar content levels, and gross
sugar yield were studied after such predecessors as winter wheat, winter barley, soybeans, and
corn. It was found that the highest yield was provided by grain predecessors (winter wheat, barley),
especially on highly productive soils. The relationship between soil type and predecessor efficiency
was analysed: on carbonate and sandy soils, the yield after soybeans and corn decreased to 8.7-
9.5 t/ha. It has been generalised that soil fertility mitigates the negative impact of less favourable
predecessors. It was found that the effect of the predecessor significantly depends on the type of
soil: on chernozems and forest soils, the effect of grain was most pronounced. The results obtained
can serve as a basis for developing regionally adapted recommendations on the structure of crop
rotations in beet farms. The results of the study can be used by agronomists, consultants and
agricultural producers to improve crop rotations and optimise the technology of growing sugar
beet in the western forest-steppe

Keywords: carbonate soils; soil type; productivity of agrocoenoses; structural and agrochemical
properties; soil fertility

INTRODUCTION
In the current conditions of development of effective planning of crop rotations is becoming
the agro-industrial complex of Ukraine, the particularly relevant. Increased intensification
issue of rational use of agricultural land and of production, increased economic pressure on
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agricultural enterprises, and high profitability of
individual crops - in particular corn, soybeans,
and winter wheat - led to the widespread use
of short-rotation crop rotations, often with a
limited number of crops and irrational alter-
nation. Sugar beet is one of the main industrial
crops of the western forest-steppe of Ukraine,
and its placement in crop rotation plays a key
role in ensuring stable yields, sugar content, and
production efficiency. Simultaneously, this par-
ticular crop is extremely sensitive to re-seeding,
monoculture, and to the presence of unsuitable
predecessors.

L. Skivka & S. Hudz (2021) and M. Anar et
al. (2021) conducted a study and analysed the ef-
fect of various crop rotation and tillage systems
on sugar beet yield and nitrate dynamics in the
soil using the RZWQM2 model (USA). The sim-
ulation covered long-term field data from three
rotations: beets after wheat, corn, and perennial
grasses. The results showed that crop rotation
with wheat provided 3-6.5% higher beet yield
and also reduced the accumulation of nitrates
in the soil compared to other schemes. Research
conducted in Iran by M. Orazizadeh et al. (2020),
found that the introduction of cereals before
beets improved growth parameters, reduced
field contamination, and increased the sugar
content of root vegetables.

Meta-analysis performed by Z. Gazdik et
al. (2025) on sustainable sugar beet production
pointed out the need for precision farming, in-
tegration of systems for reducing the intensity
of tillage, optimisation of nutrition and plant
protection systems within short-term crop rota-
tions. The research by P. Gotze et al. (2017) pre-
sented the results of a 45-year study of various
links of crop rotation with sugar beet, and the
impact on the yield, quality of raw materials,
and stability of sugar production were analysed.
It was found that compliance with the period of
interstitial saturation (at least 3-4 years) reduc-
es the risk of developing rhizoctoniosis and cer-
cospores. Similar findings by H. Koch et al. (2018),
based on a survey of farmers and stationary field
studies, were published in the paper.

In a number of scientific studies, L. Hlush-
chenko et al. (2021), S. Arshad et al. (2022)
considered the dynamics of yield changes in
the cultivation of sugar beet monoculture in
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comparison with its cultivation in crop rotation.
It was proved that in a monoculture, the yield
significantly decreases, the pressure of diseases,
and weeds increases, and the technological suit-
ability of root crops for processing decreases.

Adaptive management of growing technol-
ogies, including compliance with crop rotations
during climate changes, is essential for inten-
sive beet farming. The paper by S. Bastaubaye-
va et al. (2022) presented the results of sugar
beet cultivation in Central Asia, and the influ-
ence of each individual factor (droughts, tem-
perature conditions, agrotechnical solutions)
on the development of a strategy for sustainable
sugar beet cultivation was considered in detail.
One of the options for adaptive management of
sugar beet cultivation technology can be consid-
ered the creation of digital crop rotations based
on artificial intelligence and BigData analysis,
which allows predicting the production of pro-
grammable yields based on predecessor matri-
ces and accumulated local data, which forms the
basis for managerial decision-making (Kluger et
al.,,2025). A study on climate change forecasting
for typical European crop rotations was con-
ducted and it was found that adaptive planning
and changes in crop structure can partially
compensate for the negative impact of rising
temperatures and moisture deficiency (Pohank-
ovaetal,2025).

The purpose of the study was to establish
the dependence of sugar beet yield and quality
indicators on its predecessor in short-rotation
crop rotations in the western forest-steppe of
Ukraine, and to determine the agrobiological
and economic consequences of beet placement
after various crops.

LITERATURE REVIEW

The problem of the influence of the predeces-
sor on the yield of sugar beet in the conditions
of short-rotation crop rotations was considered
by a number of studies covering agrophysical,
phytosanitary, and biological aspects of this
phenomenon. The study by L. Zimny et al. (2005)
and C. Guo et al. (2024) presented the results
of a long-term experiment in Central Europe,
predecessors from the group of cereals, in par-
ticular, wheat and barley, provided an increase
in beet yield by 3-6% compared to soybeans or
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corn. Similar conclusions were also obtained
by Ya. Tsymbal et al. (2022), O. Prysiazhniuk et
al. (2022) in the conditions of Ukraine, where
the effective use of moisture and mineral nu-
trition after grain crops was established, and
the use of various agrotechnical measures, such
as mulching, deep loosening, and compliance
with crop rotation, facilitated stable cultivation
of sugar beet. Conclusions in scientific research
by D. Kluger et al. (2025), obtained using simula-
tions in the United States, confirmed the feasi-
bility of growing beets after wheat, where yields
were higher by 3-6.5% due to better moisture
supply. Instead, soybeans, which are often posi-
tioned as a favourable predecessor due to their
symbiotic nitrogen fixation potential, were less
effective in crop rotations with beets. The main
limitations of its use were the allelopathic effect,
residual herbicidal background and weak struc-
ture-forming effect, especially on soils with low
moisture capacity. Positive impact of cereals
in research by G. Bodner § M. Alsalem (2023),
Y. Makukh et al. (2024) was explained by both
an improvement in the water regime and a de-
crease in the phytosanitary load.

It is worth noting that not only the structure
of crop rotation, but also its duration is of key
importance. According to research by P. Gotze et
al. (2017) and H. Yan et al. (2024), it was found
that extending rotation to three years or more
stabilises beet yields, improves soil microbio-
logical activity, and increases the adaptive po-
tential of crops to climate stresses. The study by
D. Kluger et al. (2025), based on satellite moni-
toring, found that the predecessor effect is sig-
nificantly enhanced in years with high humidity,
and the effectiveness of soybeans as a predeces-
sor decreases in a warming climate.

In general, the results of the latest research
indicate the advantage of cereals as predeces-
sors for sugar beet in conditions of short-ro-
tation crop rotations, especially on fertile and
well-moistened soils. The studies by T. Huris-
so et al. (2015) and Y. Makukh et al. (2025) estab-
lished that a regional-adaptive approach to crop
rotation planning is necessary, considering soil
type, weather conditions, fertiliser history, and
phytosanitary conditions.

Reviews by G. Bodner & M. Alsalem (2023)
and Z. Gazdik et al. (2025) indicated that the
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integration of optimal sowing dates with the
latest technologies of sustainable production
(strip cultivation, cover crops, biostimulants) al-
lows minimising the risks of climate stress and
increasing the environmental sustainability of
beet agrosystems.

Ukrainian researchers are actively investi-
gating the features of sugar beet cultivation in
the forest-steppe and Steppe of Ukraine, focus-
ing on sowing dates, fertiliser systems, and crop
rotations. L. Hlushchenko et al. (2021) in exper-
iments on the right-bank forest-steppe found
that the use of short-rotation crop rotations with
sugar beet leads to a decrease in yield by 10-12%,
but optimisation of sowing dates partially com-
pensates for this negative impact, ensuring the
stability of sugar collection from one hectare.
The researchers emphasised that early sowing
in combination with optimal predecessors can
reduce the phytosanitary load. Ya. Tsymbal et
al. (2022) proved that beet productivity varies
significantly depending on the fertiliser system
and sowing time. The highest yield indicators
(more than 50 t/ha) were obtained with the or-
gano-mineral fertiliser system at early sowing
dates, while late sowing, even with optimal fertil-
iser, reduced productivity by 7-9%. Y. Makukh et
al. (2025) in experiments on chernozems of the
western forest-steppe, found that the timing
of sowing significantly affects the efficiency of
soil moisture use. Early sowing allowed beets
to make better use of spring moisture, reducing
the risk of summer droughts. This contributed to
anincrease in the water consumption rate by 12-
15% compared to later dates.

The main problems of short-rotation crop
rotations in beet farming, which are worth high-
lighting: soil fatigue - due to the frequent return
of beets to the same field, there is a deterioration
in the physico-chemical properties of the soil, a
decrease in humus content, deterioration of the
structure and water-air regime; accumulation
of pathogens and pests - short rotations con-
tribute to the reproduction of specialised pests
(nematodes, wireworms) and pathogens (cer-
cosporosis, root rot), especially when re-grow-
ing beets or sowing them after corn; reduced
biological diversity - loss of crop diversity in
crop rotation worsens the phytosanitary condi-
tion of the field, reduces the soil activity of the
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microbiota; violation of the nitrogen balance -
the absence of legumes or green manure in the
crop rotation leads to nitrogen deficiency and
an increase in the need for mineral fertilisers;
compaction of the soil - often in short crop rota-
tions, beets are sown after corn, which is a poor
predecessor due to the deep root system, which
leaves coarse post - harvest plant debris, poorly
decomposes, and causes compaction of the up-
per layers of the soil, depletion of the microele-
ment composition - frequent beet cultivation
reduces the content of boron, manganese, mag-
nesium, and calcium, which affects the quality
of the crop; crop instability — short crop rotation
causes strong yield fluctuations depending on
the year, which complicates planning and eco-
nomic forecasting.

All this indicates the need for a reasonable
choice of predecessor when growing sugar beet,
especially in conditions of short crop rotation.
The most important crops are those that canim-
prove the agrochemical parameters of the soil,
reduce pathogenic load, and help to preserve
the soil structure. Thus, the study of the influ-
ence of predecessors on beet yield in short-rota-
tion crop rotations is an important step towards

improving the stability and efficiency of beet
farming in the western forest-steppe of Ukraine.

MATERIALS AND METHODS

The research was conducted during 2018-2024
in the production conditions of the private
enterprise “Zakhidnyi Buh’, which is one of
the leading agricultural farms in the Western
Ukraine. The total area of the company's land
bank is approximately 65,000 hectares, of which
about 45,000 hectares are included in the beet
crop rotation. The analysis used data on actual
recorded yields within the divisions of the pri-
vate enterprise (PE) “Zakhidnyi Buh”. The farm
operates on the territory of Lviv, Ternopil, Cher-
nivtsi, and Volyn oblasts, which are part of the
agroclimatic zone of the western forest-steppe
of Ukraine. Growing areas are characterised
by a temperate continental climate with suffi-
cient moisture and a predominance of dark grey
podzolic and grey soils, meadow-chernozem
soils, and sod-podzolic soils in the northern part
(Table 1). The analysis used 82,000 hectares of
sugar beet crops, of which 68,900 hectares were
on productive soils and 13,100 hectares on car-
bonate and sandy soils.

Table 1. Weather and climate conditions for cultivation in 2018-2024 studies

2018 2019 2020 2021 2022 2023 2024

- w"’J - 0‘9 = 0‘9 - w:J - GJ;J - GJP - GJ&J

o o [} o o [*3 o
g |58|2 |28 (38| |Fg|f |38\ |zg|& |58
Zastavna 689 |3,876| 658 |4,105| 701 |4,045| 652 |3,599| 501 |4,051| 703 |4,293| 582 |3,957
Chornyi Ostriv| 741 |3,581| 701 |3,765| 803 |3,716| 782 |3,257| 675 |3,580| 844 |3,863| 749 |3,552
Shymkivtsi 615 |3,435| 493 |3,621| 661 |3,647| 637 |3,118| 511 |3,375| 605 |3,696| 612 |3,359
Rozvoriany 639 |3,716| 581 |3,911| 676 |3,840| 671 |3,361| 598 |3,646| 697 |3,991| 605 |3,676
Byshiv 733 3,737 | 597 |3,949| 787 |3,869| 810 |3,372| 801 |3,639| 688 |3,963| 767 |3,679
Zhvyrka 662 |3,722| 591 |3,963| 731 |3,836| 742 |3,361| 767 |3,650| 845 |3,934| 750 | 3,653

Source: developed by the author

The annual area of sugar beet crops within
the enterprise ranges from 14,500-15,500 hec-
tares, which ensures a stable presence of the
crop in short-rotation crop rotations. The
duration of the growing season ranged from
100 to 160 days, proportional within each
location to ensure continuous harvesting
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and crop rotation. The seeding rate of sugar
beet was 120,000 seeds/ha, row spacing was
45 cm, sowing depth was 2 cm. The research
involved fields after various predecessors -
winter wheat, corn for grain, soybeans. Of
the analysed acreage, the predecessors were
winter wheat on an area of 41,000 hectares,
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29,000 hectares, and grain corn of 13,000 hec-
tares. Agrofones were aligned according to the
main agrotechnical measures, the fertiliser
system (nitrogen - 125 kg/ha in dry matter;

phosphorus - 50 kg/ha in dry matter; potassi-
um - 150 kg/ha in dry matter). The sugar beet
protection scheme is generally accepted in the
region (Table 2).

Table 2. Sugar beet cultivation technology

BBCH Herbicides Fungicides Insecticides Trace elements Basic fertilisers
Potassium
chloride
Autump, u_nder 250 kg/ha;
the main tillage
Ammophos
150 kg/ha
00 Urea 150 kg/ha
Betanal expert
9-10 1.0 I/ha; Goltix Bradby 0.3 I/ha
Gold 1.01/ha
Betanal Max Pro Magnesium
12 1.5 I/ha; Goldix sulphate
Titanium 1.5 I/ha 1.0 kg/ha
Betanal expert . Monocalium .
16 1.5 I/ha; Goltix Bomga;rtlzl/lﬁ; Duo phosphate nithen}%rg)lukrn/ha
Gold 1.5 I/ha : 1.5 kg/ha g
Steptrel . Boron 1.0 l/ha
0.3 I/ha; Goltix . .
Bombardier Duo Monocalium
18 Gold — 1.5 I/ha;
0.2 1/ha phosphate
Betanal Max Pro — 1.5 kg/ha
1.5 I/ha > 8
Manganese
31-39 Agil 0.8 I/ha Stark 0.4 |/ha 2.01/ha
Boron 1.0 I/ha
Medyan Extra
49 1.81/ha Boron 1.5 I/ha

Rex Plus 1.3 I/ha

49 (18 days from
the previous one)

Rex Duo 0.7 I/ha,
Manzat 1.5 kg/ha

Boron 1 1/ha

Split 0.5 I/ha;
49 (18 days from Dot 11/ ha;
the previous one) Medyan Extra
21/ha

Source: developed by the author

The study used a method of comparative
analysis of sugar beet productivity after differ-
ent predecessors on soils of different genetic
origin. Statistical processing of the results was
performed using variance analysis (ANOVA)
and the construction of second-order regres-
sion models. Microsoft Excel 365 spreadsheets
(Analysis ToolPak package) were used to process
empirical data, and the Statistica 10 software
environment to refine variation parameters and
verify the significance of factors. Graphs, trend
lines, and results were plotted in Excel. This ap-
proach provided a comprehensive analysis of
the relationships between the predecessor, soil

)

type, and yield level. The study was conducted in
accordance with the ethical standards of Con-
vention on Biological Diversity (1992) and Con-
vention on the Trade in Endangered Species of
Wild Fauna and Flora (1976).

RESULTS AND DISCUSSION

During 2018-2024, the sugar beet yield was
generalised within the production crops of PE
“Zakhidnyi Buh”, depending on the main groups
of its predecessors. Accounting was carried out
without differentiating fields by soil type, which
helped to obtain an integral assessment of the
average influence of the predecessor in the
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conditions of a farm with a large spatial varia-
bility of soil indicators. Figure 1 shows the rela-
tive yield of sugar beet (% to the average level),

108
106
104
102
100
98
96
94
92
90

Overall for the farm

grouped by three main types of predecessors:
corn per grain - 104%; cereals (wheat, barley) -
104%; soybeans - 96%.

Grain maize
Cereals

B Soybeans

Carbonate and light

Chernozem and loessial soils

Figure 1. Relative yield of sugar beet in 2018-2024 in the conditions
of the PE “Zakhidnyi Buh” after different predecessors on different types of soils

Source: developed by the author

The data obtained indicate that there is no
statistically significant difference in beet yield
after corn for grain crops. In both cases, there
was a4% increase in yield compared to the base-
line average. This may be due to the best phy-
tosanitary condition of the field, the structure of
the soil after grain crops, and the technological
compatibility of the terms of the main cultiva-
tion and sowing. But after soybeans, the yield
was 4-8% lower compared to other predeces-
sors. The decrease may be conditioned by the fol-
lowing factors: increased phytopathogenic load
after soy, rapid depletion of available nitrogen;
suboptimal structure of post-harvest residues;
potential influence of the previous herbicide
background. In the case of differentiation by soil
type, in particular, on carbonate and light loamy
sandy soils with low moisture capacity and low
organic matter content, a different pattern of
influence of the predecessor on sugar beet yield
was observed. According to the analysis of data
for 2018-2024, the relative yield of the crop in
these conditions was: grain corn — 98%; cereals
(wheat, barley) - 98%; soybeans - 94% (Table 2).

Compared to the integral average (100%),
there was a slight decrease in yield in all vari-
ants. However, the most significant decline was
observed after soybeans (-6%), which was prob-
ably conditioned by the following factors: weak
structure-forming effect of soybeans in sandy
and carbonate soils does not provide sufficient
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soil density and water retention, which is criti-
cal in conditions of low moisture capacity; crop
residues of soybeans have a high C:N ratio that
slows down their mineralisation and tempo-
rarily blocks nitrogen in the soil; a low supply of
moisture in the arable layer after soybeans can
be a consequence of less deep root penetration
and a weak mulching effect in the summer; the
phytosanitary situation on these soils after soy-
beans is potentially worse - rapid drying con-
tributes to root rot damage. After cereals and
corn, the relative yield of sugar beet on grain
was the same (98%), which indicates a neutral
or slightly positive effect of these predecessors
inlight soil conditions. Conditionally unfavoura-
ble water supply on these types of soils probably
negates the potential benefits of the leguminous
predecessor.

The results obtained indicate an increased
sensitivity of beets to the structure and moisture
storage capacity of the soil, which should be tak-
en into consideration when planning crop rota-
tion for carbonate and sandy areas. As a result
of the differentiation of results by agricultural
production groups of soils, it was found that on
the most fertile soils of the PE “Zakhidnyi Buh” -
chernozemsandloessiealloams - thereaction of
the crop to the predecessor was clearly positive,
with a tendency to increase the yield after grain.

Based on data for 2018-2024, it was found
that the relative yield of sugar beet for the main
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groups of predecessors was: cereals (wheat, bar-
ley) - 106%; grain corn - 105%; soybeans - 97%.
Thus, after grain crops, there was the greatest
increase in yield - 6% above the average level,
which was conditioned by the favourable soil
structure after these crops, good residual hu-
midity, a developed root system, and less damage
by soil pests. Grain corn, despite its shortcom-
ings as a predecessor (high level of post-harvest
residues, potential compaction of the soil), also
showed an increase in yield (+5%), which can be
explained by the high structure-forming abili-
ty, and the ability of corn to effectively use and
accumulate nutrients from deeper horizons
in crop residues. Soybeans, which are usually
considered a good predecessor, provided the
lowest results under these conditions - 97%
relative yield, that is, 8-9% lower than after ce-
reals. This decrease may be conditioned by the
following factors: potential moisture deficiency
at the initial stages of beet development due to
insufficient mulching effect of soybean plant
residues; high sensitivity of beet to herbicide
residues used in soybean cultivation technol-
ogy; lower soil loosening depth due to a weaker
soybean root system. The results obtained indi-
cate a mixed influence of the predecessor on the
yield of sugar beet, which depends on the type
of soil and the adaptive ability of the crop to the
conditions of a particular agroecosystem. In the
conditions of the PE “Zakhidnyi Buh”, the gen-
eral trend indicates an increase in the relative
yield after grain crops (wheat, barley) and grain
corn - 104% on average for 2018-2024, which
confirms the results of previous studies by P. De-
umelandt et al. (2010) and P. Gotze et al. (2017),
who also found a positive effect of these prede-
cessors on the yield and quality of root crops.
The decrease in yield after soybeans (-4-
8%) was not consistent with established ideas
about legumes as valuable predecessors, which
can be explained by phytosanitary risks, low re-
sidual moisture content, and possible exposure
to herbicides with a long soil half-life (Prysiazh-
niuk et al., 2022; Kluger et al., 2025). A particu-
larly significant decrease in yield after soybeans
was observed on light soils with low buffering
capacity, which confirms the high dependence
of beets on the structural and agronomic state
of the soil (Bodner & Alsalem, 2023). Analysis

)

of agricultural soil groups showed that cher-
nozems and loessial loams provide a steady
increase in yield after grain - up to 106%, while
on sandy and carbonate soils the positive effect
of the predecessor was weaker or was levelled
by water scarcity. Similar patterns were found
in the studies by T. Hurisso et al. (2015), where
it was proved that in conditions of limited wa-
ter supply, the physical and chemical properties
of the soil significantly affect the level of yield
even with the same agrotechnical measures.
After corn, and after grain, there was an in-
crease in yield even despite possible competi-
tion with beets for moisture and a high amount
of crop residues. This is consistent with data by
H. Koch et al. (2018), who indicated the positive
effect of corn, provided that soil compaction is
controlled and the seed layer is properly pre-
pared. Despite the general recognition of soy-
beans as a good predecessor, in the conditions
of short-rotation crop rotation with high satu-
ration with industrial crops, its efficiency was
lower. This result was consistent with conclu-
sions of C. Guo et al. (2024), who indicated the
limited structural capacity of soybeans and the
risks for subsequent crops in arid zones.

Thus, the results obtained did not confirm
the expected advantage of leguminous prede-
cessors, in particular soybeans, in short-rota-
tion crop rotations, which indicates the need
for further research considering individual soil
and climatic zones, technological operations,
and fertiliser systems. In general, on highly pro-
ductive soils, the positive effect of grain prede-
cessors was most fully manifested, which serves
as an argument in favour of their priority use in
short-rotation crop rotations in appropriate soil
and climatic conditions.

CONCLUSIONS

In the course of long-term production stud-
ies conducted in 2018-2024 on the farm of PE
“Zakhidnyi Buh”, it was established that the
predecessor is one of the key agrotechnical fac-
tors that determines the level of productivity of
sugar beet in the conditions of short-rotation
crop rotations in the western forest-steppe of
Ukraine. A comparative analysis of the effective-
ness of the three main groups of predecessors:
cereals, grain corn, and soybeans showed a clear
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preference for cereals, in particular, winter
wheat and barley. On average, over the years of
the study, these crops provided the highest rel-
ative yields (104-106%) compared to the base-
line level, which confirms their agronomic fea-
sibility as predecessors in beet crop rotations.
Soy, which is traditionally considered a valuable
predecessor due to its ability to fix nitrogen, did
not confirm its effectiveness under the analysed
conditions. The yield of beets after soybeans
remained 6-9% lower than after cereals, and in
some years reached only 94% of relative produc-
tivity. The decrease in yield was explained by a
number of negative factors: a weak mulching ef-
fect of post-harvest residues, potential exposure
to residual herbicides, a high level of damage by
soil pathogens, and a reduced supply of mois-
ture in the arable layer after growing soybeans.
The effect of the predecessor on yield was sig-
nificantly modified by the type of soil. On high-
ly productive soils - chernozems and loessial
loams, the positive effect of cereals and corn was
most pronounced - an increase in beet yield by
5-6%.0nthe otherhand, oncarbonate and sandy
soils with low moisture capacity, the differences
between the variants were less pronounced, and
the overall beet yield decreased. In such condi-
tions, soy was particularly ineffective, which in-
dicates arestriction of its use in low-buffer areas
with an increased risk of moisture deficiency.

Thus, the results obtained did not confirm
the generally accepted preference of soybeans
as apredecessor in short-rotation crop rotations
in the conditions of the western forest-steppe of
Ukraine. This requires a review of approaches to
planning crop rotations in intensive agricultural
systems and considering the complex influence
of the predecessor, soil type, and microclimatic
conditions. To increase the adaptability of crop
rotations, it is recommended to apply a differ-
entiated approach, in which cereals are prior-
ity predecessors on fertile soils, and soybeans
should be excluded from beet predecessors on
light, low-moisture soils. The prospects for fur-
ther research consist in a detailed study of the
interaction between the predecessor, fertiliser
systems, and structural and agronomic prop-
erties of the soil, to create adaptive agricultural
technologies for growing sugar beet in the con-
text of climate change and the intensification of
agriculture.
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BnnuB nonepegHuKa Ha Bpomaumc-rb LyKpoBOro 6ypsaka
B KOPOTKOPOTaLiMHUX CiBO3MiHaX
B yMoBax 3axigHoro Jlicocteny YKpaiHu

AHoTauia. V 3BM3Ky 3 iHTeHcudikalielo BUPOOHUIITBA IYKPOBOro 6ypsKa B YMOBax
KOPOTKOPOTALIiMHUX CiBO3MIH 3pOCTa€ 3HAYEeHHS ONTHMAJIBHOTO BUOOPY IIOTNEpemHUKA [JIs
3a6e3reyeHHs cTabinbHOI BpOKAMHOCTI. PalfioHaIbHe YepryBaHHI KyJIBTYD € KIII0Y0BUM GaKTOPOM
MiATPUMaHHS POAIOUOCTI I'PYHTIB Ta 3HIKEHHS PU3UKY diTocaHiTapHUX IpobieM. MeToo po6oTu
6yJ10 OLIiHUTH BIUIMB Pi3HUX II0TIepPeTHMKIB Ha yPOKANHICThi36ip LIyKpy 3 ypaxyBaHHIM TUITY I PYHTIB
y 3axizHoMmy JlicocTerny VKpaiHU. V AOCIHIIKeHHI BUKOPHMCTAHO MEeTOZ, MOPIBHAJIBHOTO aHali3y
MIPOAYKTHUBHOCTI LIyKPOBOTO OypsKa IiC/Ist pi3HUX IIONIEPEIHUKIB Ha I'PYHTaX Pi3HOTO FeHETUYHOTO
TIOXOI)KEHHS; CTAaTUCTUYHY 06pO6KY pe3y/IBTaTiB IIPOBeIeHO METOIOM AUCIIEPCIMHOTO aHaTi3y Ta
perpeciriHOro MoZeoBaHHI. Byio TOCTiIKeHO YpOyKalHiCTh KOPEHEIJIOAiB, PiBeHb LIyKPUCTOCTI
Ta BaJIOBUY 36ip LYKpY MiCJsI TaKUX MOMEPEeJHUKIB, AK 03UMa MIIeHUId, 03UMUN TIMiHb, COS Ta
KYKyPyZ3a. By/10 BCTAaHOBJIEHO, 1[0 HAMBUILY BPOXKaMHICTh 3a6€3I1eUyBajy 3epHOBI ITOIIepeIHNUKY
(o3uMi muIeHMUId, TUMIHB), OCOBIMBO HA BUCOKOMPOAYKTUBHUX IPYyHTaxX. By/o mpoaHasizoBaHo
B3A€EMO3B'I30K MK TUIIOM I'PYHTY i epeKTUBHICTIO TOMepefHUKa: Ha KapboHaTHUX i MilmaHux
TPYHTaxX YPOXKaMHICTh ITiC/IS COi Ta KYKYpPyI3W 3HIDIKyBajack A0 8,7-9,5 T/ra. Byio y3arajbHEHO,
IO POAIOYICTH I'PYHTY IOM SIKLIYE HEraTWBHUI BIUIMB MEHIN CIPUSTIMBUX ITONIepefHUKIB. Byro
BCTAHOBJIEHO, 110 JIifl ITOIlepeSHUKA iCTOTHO 3aJIe3KUTh BiJi TUITy I'PYHTY: HAa YOpHO3€eMaXx i J1icoBux
IpyHTax eeKT 3epHOBUX O6YB HAMO6iNbII BUpakeHUM. OTpUMaHi pe3y/IsTaTh MOXXYTh CIIyTyBaTH
OCHOBOIO JJi1 PO3POOKU PETIOHANIBHO aJalTOBAaHUX PEKOMEHAALN IIOJ0 CTPYKTYpU CiBO3MiH
y 6YpSIKOCIIOUMX TOCIIOZAPCTBaX. Pe3ynbraTé poboTH MOXKYTh 6YTHM BHUKOPUCTAHI arpoOHOMaMy,
KOHCY/IbTAaHTaMM Ta arpapHUMM BUPOOHUKaMU JIS YIOCKOHAJIEHHA CiBO3MiH Ta omrTumisariii
TEXHOJIOTii BUPOIITYBAaHHA IIyKPOBOro 6ypsAKa B yMoBax 3axigHoro JlicocTerny

KniouoBi cnoBa: Kap6oHATHI I'PYHTY; TUIT IPYHTY, IIPOAYKTUBHICTh arpoleHO03iB; CTPYKTYPHO-
arpoxiMiuHi BIaCTMBOCTI; pOAIOYiCTb I'PYHTIB
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