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Abstract. The scale wind erosion is increasing in Ukraine in connection with the arid climate and
intensive agricultural land use. Deflation causes significant damage not only to the soil cover, but
also to the environment. Research showed that the resistance of soils to deflation depended on
their structural state. The aim of the present study was to establish the influence of different tillage
systems and fertilizers on agrophysical parameters of the soil. According to the method of dry sieving
according to Savvinov, the content of particles larger than 1 mm and the number of agronomically
valuable particles per 1% of humus according by V.V. Medvedev were determined in the soil. The
research was conducted on a stationary experiment of the M.K. Shikula Department of Soil Science
and Soil Conservation in Separated subdivision of NULeS of Ukraine “Oleksandr Muzychenko
Velykosnytinske Educational and Research Farm” of Fastiv district of Kyiv region. The soil of the
experimental site is chernozem typical. It was found that in the variant with the application of straw,
green manure and mineral fertilizers for reduced tillage, the content of particles larger than 1 mm
was the highest and amounted to 75.1-77.5%. Conservation tillage systems provided a deflation-
resistant soil surface, as the content of particles over 1 mm was greater than 60%. Reduced tillage
together with the fertilizer variant "Straw 1.2 t/ha + N, + N, .P_K_" creates the best conditions for
aggregation in a layer of 0-30 cm of chernozem typical. On non-plowing tillage, more favorable
aggregation conditions were on the variant "Straw 1.2 t/ha + green manure N, + N, P_ K _". On variant
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with plowing, the indicators of the structural state of chernozem typical deteriorated
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INTRODUCTION

Wind erosion is second among all soil degrada-
tion processes and causes substantial damage to
agriculture (Yang, Geng, Fu, Coulter, Chai, 2020).

In the spring of 2020, an extraordinary me-
teorological phenomenon occurred - a pow-
erful dust storm that covered the territory of
Kyiv, Zhytomyr, Chernihiv and other regions of
Ukraine. The main reason for this phenomenon
was the abnormal weather conditions of 2019
and the first half of 2020: insufficient rainfall in
autumn and spring in combination with a snow-
less winter, as well as high wind speeds. is not
only due to climate change. An essential factor
in the occurrence of dust storms is the irrational
use of soil resources. After all, the main factor in
wind erosion or deflation is excessive plowing of
agricultural and (Fig. 1).

Figure 1. Dust storm in Kyiv, April 18,2020

According to the the State Service of Ukraine
for Geodesy, Cartography and Cadastre, as of
01.01.2016, the total area of agricultural land in
Ukraine was 41.5 million hectares, including ar-
able land - 32.5 million hectares. Plowing of soils
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on average in Ukraine is 784%. This is one of the
highest rates in the world, which has continued
to grow inrecent years. At the same time, the area
of forest, protective forest belts, hayfields and
pastures is declining. This causes a violation of
the ecological balance in agricultural landscapes,
which leads to a decrease in their resistance to
degradation processes, including water and wind
erosion. The cause of wind erosion is the destruc-
tion of the soil structure. That is why scientific
studies of soil deflation stability are important.

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

Intensity of the effects of deflation process-
es depends on the physical and geographical
conditions of the distribution of agricultural
land, systematic soil protection activities and
the availability of vegetation. It was established
that the acceleration of the deflation processes
occured in the territories with increased an-
thropogenic pressure. An understanding of soil
resistance to wind erosion as affected by the in-
tegration of cropping system intensification and
tillage method is imperative for reducing wind
erosion, thereby improving global food security
and reducing environmental degradation (Dudi-
ak, Pichura, Potravka, Stroganov, 2020).

The intensity of deflation directly depends
on the degree of wind resistance of the soil sur-
face and wind speed. The degree of anti-defla-
tion resistance of the upper layer is determined
both directly by the stability of the soil and plant
debris on its surface. (Voloshenyuk, AV, 2015).

Significant changes in soil aggregate size
distribution associated with wind erosion pro-
cesses may occur in short periods of time. Thus,
temporal variability of soil surface properties,
including crust and clods stability, needs to be
considered in wind erosion research in agricul-
tural soils (Lépez, Gracia, Arrte,2000).
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Conservation tillage is commonly used in
regions affected by water and wind erosion.
Research scientists found the positive impact
of reducing the intensity of tillage on fertility
rates (Tan, Cao, Yuan et al., 2015; Berezhniak, M.,
& Berezhniak, E., 2019; Pikovska, 2011; Tykhen-
ko 0.V, 2016). Soil erosion estimates in the study
area under conservation tillage with stubble re-
tention was significantly lower than that under
conventional tillage during the monitoring pe-
riod. (Gao, Dang, Yu, Li, Liu, and Wang, 2016).

The size distribution and stability of soil
aggregates have a major influence on the wind
erodibility or soils (Tatarko, 2001). Geometric
mean diameter, erodible fraction, and dry ag-
gregate stability are soil parameters deduced by
dry sieving that are used to identify soil suscep-
tibility to wind erosion (Graciela Hevia, Mariano
Mendez, Daniel Buschiazzo, 2007).

MATERIALS AND METHODS

The research was conducted on a stationary
experiment of the M.K. Shikula Department of
Soil Science and Soil Conservation in Separat-
ed subdivision of NULeS of Ukraine “Oleksandr
Muzychenko Velykosnytinske Educational and
Research Farm” of Fastiv district of Kyiv region.
The soil of the experimental site is chernozem
typical. The soil of the experimental site was
characterized by the following indicators. The
content of physical clay in the upper horizon
was 34.5%, in the middle 22% of silt and 28% of
sand, the content of coarse dust - 46.3, middle —
6.8, fine — 3.4%. The humus content in the sub-
soil is 3.6%, in the subsoil - 3.5%. The reaction
of the soil medium is neutral, the number of ab-
sorbed cations is 35.4 mg-eq /100 g of soil, and
the degree of saturation of the bases is 93.4%.

The experiment includes three variants of
tillage:

a) plowing at 25-27 cm;

b) deep plowless cultivation;

c) reduced tillage on deep 10-12 sm.

»)

3 fertilization systems with the introduction
of 1ha of crop rotation area were researched:

1. Control (without fertilizers)

2.Straw12t/ha+N,+N, P K .

3.Straw 1.2 t/ha + N, + sideats + N, P K ..

Indicators of the structural state were deter-
mined by N. L. Savvinov, the humus content - by
the method of 1L.V. Tyurin in the modification of
VN. Simakov. The norm of soil structure forma-
tion (aggregation) was the number of structural
units (agronomically valuable structure ranging
in size from 10 to 0.25 mm), which accounts for
1% of the total humus (Medvedev, V. V,, 2010).

Indicators of soil macrostructure, in
particular the content of aggregates more than
1 mm in dry sieving by the method of Savvinov,
are used as an indirect but universal indicator of
anti-deflation resistance of soil (Chornyy, S.H,,
Vydynivs'ka, O.V, Voloshenyuk, AV, 2012,
Chornyy, S.G, Pysmennyj, 0.V, 2011).

The aim of the research was to establish the
impact of various farming practices on structur-
al indicators aggregate composition.

RESULTS

Tillage systems significantly affected the struc-
tural and aggregate composition of chernozem
typical of Right-Bank Forest-Steppe of Ukraine.
The highest content of dust particles in all vari-
ants was observed in the upper layer of 0-10 cm,
while cloddy - in the layer of 20-30 cm for plow-
ing 28.20-32.4%. The content of units with a size
of 0.25-0.5 mm is higher under plowing on all
fertilizer variants.

To assess the resistance of soils to blowing
on the content of particles larger than 1 mm, the
most informative is their number in the upper
0-10 cm layer. In the present studies, their con-
tent varied significantly according to the options
in the above layer and was 52-77.5%. The low-
est values were found in the control of plowing,
while on deep non-plowing tillage - 56.8%. Min-
imization of tillage of chernozem typical helped
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to create conditions for the formation of a defla-
tion-resistant soil surface even without fertiliz-
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er, where the percentage of particles over 1 mm
was 677 (Fig. 2).
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Figure 2. The content of aggregates sizes larger 1 mm in chernozem typical

In the layer of 10-20 cm, similarly to the
upper 0-10 cm layer, higher values of parti-
cles larger than 1 mm were observed: for deep
non-plowing tillage 66.2-78.3 and for the re-
duced tillage - 757-79.5%. However, in the
deepest researched layer of 20-30 cm, the ad-
vantages were for deep non-plowing tillage
(74.7-81.2%) against 75.1-77.7% for the reduced
tillage and 66.5-74.2 on plowing.

The use of organo-mineral fertilizers in-
creased the deflation stability of the surface of
chernozem typical. In the variant with the com-
bined use of straw and mineral fertilizers, the
particle content of more than 1 mm was high-
er compared to the control without fertilizer
for plowing by 2.6-6.8%, for deep non-plowing
tillage - by 3.9-12.1%, while under the reduced
tillage increase in the percentage of particles
was only 0.6-1.8. Reduced tillage provided the
best conditions for soil structuring under the
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influence of green manure. In the variant with
the application of straw, green manure and
mineral fertilizer, the content of particles larger
than 1 mm was 75.1-77.5%.

Studies on chernozem ordinary Northern
Steppe of Ukraine established that the use of
reduced and zero tillage ensured the preserva-
tion of their fertility. The content of aggregates
larger than 1 mm in the 0-10 cm layer of ordi-
nary chernozem at reduced tillage was 60%, at
No-till - 62%, while during plowing the particle
content was only 49%. (Pikovska, 2020)

Medvedev V.V. (2010) on the basis of
research established a relationship between
the content of agronomically valuable struc-
tural aggregates (10-0.25 mm) and the con-
tent of humus in the soil. He recommends
the use of aggregation standards for soils
of Ukraine: the content of macroaggregates
of 10-0.25 mm, which is 1% of humus, in the
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Forest-Steppe for medium loamy soils should
be 20%. This level of structuring of arable
soils, which is provided by the relevant ag-
gregation factors, should be maintained and
their deterioration should not be allowed. The
consequence will be the reduction of aggre-
gation agrophysical degradation, leading to
deterioration of soil resistance to the action
of water and wind erosion.
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These VV. Medvedev's (2010) standards
were used to identify potential realization of
aggregation, comparing the ratio of the actu-
al value of the index options aggregation ex-
periment. If the actual value is less than the
standards, then there are conditions in the soil
that inhibit the process of aggregation. The re-
sults of calculations of indicators for different
options are shown in Figure 3.

0-10 10-20 20-30
Minimum tillage

20-30

® Straw 1,2 t/ha + Ny, + Green manure+ NygPesKes

Figure 3. Content of agronomically valuable aggregates 10-0.25 mm
per 1% of humus in chernozem typical

It was found that the aggregation rate for
the content of agronomically valuable aggre-
gates for all fertilizer variants compared to
plowing increased. In the case of reduced till-
age, this content was the highest - 20.1-237,
while in deep non-plowing tillage it was in the
range of 18.5-22.8; for plowing the values were
the lowest - 16.7-21.6%.

The lowest values of indicators for different
tillage systems were found in the layer of 0-10
sm. During plowing in almost all layers and var-
iants of fertilizers the values were lower than

»)

the normative 20%, which indicates the pres-
ence of factors that slow down the process of
aggregation in the arable layer.

Deep non-plowing tillage increased the
aggregation capacity of the soil on all variants
of fertilizer in a layer of 0-30 cm compared to
plowing. It should be noted that fertilizer op-
tions helped to improve soil aggregation con-
ditions. The best conditions for aggregation in
all layers of the studied soil (22.1-22.8%) were
created on the variant “Straw fertilizer 1.2 t/ha

+ N, + green manure + N, .P_K_. And for this
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variant of cultivation there was the smallest dif-
ferentiation of soil layer 0-30 cm. In the variant
of minimal tillage, some changes were noted
in the variants of fertilizer compared to deep
non-plowing tillage.

The highest content of aggregates with a size
0f10-0.25 mm, per 1% of humus, was observed in
the variant of joint application of straw and min-
eral fertilizers (22.1-23.7%). Slightly lower values
of this indicator were in the case of straw, green
manure and mineral fertilizers (21.8-23.1%). We
explain this phenomenon by the fact that with
shallow cultivation there is a worse earning of
green mass of green manure in the soil.

Thus, the application of reduced tillage in
conjunction with the fertilizer option «Straw
12t/ha+N12 + N, P _K_  « creates the best con-
ditions for aggregation in 0-30 cm layer of typ-
ical chernozem. However, with deep tillage to
create favorable conditions for aggregation,
we can recommend the option «Straw 1.2 t/ha +
green manure N, + N P K. « Systematic ap-
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plication of plowing will worsen the structural

condition of soils, especially without the use of
fertilizers, which can reduce the resistance of
soils to deflation.

CONCLUSIONS
Irrational agricultural use of soils leads to the
development of degradation processes, includ-
ing wind erosion. Based on the research, it is
established that tillage systems have a signifi-
cant impact on the development of deflationary
processes. To assess the anti-deflation stabili-
ty of chernozem typical use parameters of the
structural and aggregate composition of the soil.
It was found that the reducing of tillage together
with the organo-mineral fertilizer system pro-
vides the formation of deflation-resistant sur-
face of chernozem typicalin the conditions of the
Right Bank Forest-Steppe of Ukraine compared
to plowing, where the content of particles larger
than 1 mm was less than 60%. Further research-
es on establishment of moisture-preserving
effect of various systems of tillage in the condi-
tions of aridization of climate are perspective.
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O.B. NMikoBcbKa

KaHamAaaT cinbCbKOrocnoaapcbKknx Hayk, AOLEHT

HauioHanbHMI yHiBEpCcUTET BiopecypciB i NPUPOAOKOPUCTYBAHHSA YKpaiHK
03041, syn. lrepois O6opoH#u, 15, m. Kunis, YkpaiHa

3MiHM aHTMAedNAUINHOI CTIMKOCTI YOPHO3eMy TUMNOBOIro
3a pi3HOro o6po6iTKy 'pyHTY Ta YAOGpPEHHSNA

AHoTauia. Macitabu BiTpoBoi epo3sii B VRpaiHi 3pocTaioTh ¥ 3B'A3KY 3 ITOCYILIMBUM KJIIMaToM Ta
iHTeHCUBHUM CLIBCBKOTOCIIOAPChKMM BUKOPHCTAaHHAM 3eMenb. Jednsallisa 3aBfae 3HaYHOI MKOOU
He TiNBKU I'PYHTOBOMY ITOKPHMBY, a M HABKOJIMIIHBOMY CepelOBUIY. [IOCIi)KeHHS ITOKa3ay,
L0 CTIMKICTb I'PYHTIB A0 Hedidllil 3a/JeXXUTh BiZl iXHBOTO CTPYKTYPHOrO CTaHy. MeTOI ZaHOIO
IOCITiIReHHS 6yJI0 BCTAHOBUTH BIUIKB Pi3HUX CHCTeM 06pO6ITKY I'pYHTY Ta o6puB Ha arpodisnyHi
TIOKa3HUKU IPYHTY. MeTofoM Cyxoro posciBy 3a CaBBIHOBMM y I'DYHTI BHU3HAYa/IM BMIiCT 4acCTOK
po3MipoM 6isbiiie 1 MM Ta KiTBKiCTh arpOHOMIUHO IiIHHUX YaCTOK Ha 1% ryMycy 3a B. B. MeiBeIeBUM.
JOoCTiZiI>ReHHsI NPOBOAWINM Ha CTallioHapHOMYy ZOoCiiAi KadeIpu I'PYHTO3HABCTBA Ta OXOPOHU
rpyHTiB iM. M. K. Illukynu y BimokpeMiieHoMy mifmposzini HYBIll VKRpaiHu "BelInMKOCHITMHCBEKe
HaBYaJIbHO-IOCIIiIHE ToCIofapcTBo iM. O. B. My3udenka" dacTiBcbKoro paioHy KuiBcbKoi 061acTi.
[PYyHT AOCTiZHOI OUMAHKMA - YOPHO3EM TUIIOBUI. BCTAHOBJEHO, IO Y BapiaHTi 3 BHECEHHAM
COJIOMM, CHUIepaTiB Ta MiHepaJIbHUX MO6pPHB 3a MiHIMaJbHOTO 06POGITKY I'PYHTY BMICT 4acCTOK
po3MipoM 6isbitie 1 MM 6YB HAMBUIIKM i CTAHOBUE 75,1-77,5 %. [ pYHTO3axMCHI ccTeMU 06pO6iTKy
3a6e3reuyBay JeGIAIiHO CTIMKY ITOBEPXHIO IPYHTY, OCKIJIBKY BMICT YaCTOK pO3MipoM IToHa 1 MM
nepeBuInyBaB 60%. [TormubieHN 06po6iTOK IPYHTY pa3oM 3 BapiaHToM yaobpeHHs "ComomMa 1,2 T/
ra+N,+N,P K. " cTBopioe HalKpallli yMOBY 15 arperatiii B 1rapi 0-30 cM YOpHO3eMy THUIIOBOTO.
3a 6e3MoHLIEBOT0 06PO6ITKY I'PYHTY 61IbII CITPUATINBI YMOBHU arperaiiii 6yiu Ha BapiaHTi "CosoMa
1,2T/ra+cupeparN,+ N, P K " HaBapiaHTi3 0paHKOI IOKa3HUKM CTPyKTYPHOTIO CTaHy YJOPHO3EMY
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THUIIOBOT'O HOl"ipH.II/IJ'II/ICH

KniouoBi cnoBa: BiTpoBa e€po3if, IPyIKyBaTiCTh, CTPYKTypa IPYHTY, MiHIMaIbHUN 06PO6ITOK,
TTOKa3HUKY arperaTHOro CTaHy, YOPHO3eM TUIIOBUN
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