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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 has shown that the resistance of
soils to deflation depends on their structural state. The aim of our work 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 Department of Soil Science and Soil Conservation named
prof. M.. K. Shikula 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 + N12 + N78P68K68" 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 N12 + N78P68K68".
On variant with plowing, the indicators of the structural state of chernozem typical deteriorated.

Keywords: wind erosion, lumpiness, soil structure, reduced tillage, aggregation
standards, typical chernozem

Introduction.

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

In the spring of 2020, an extraor-
dinary meteorological phenomenon
occurred — a powerful dust storm that
covered the territory of Kyiv, Zhytomyr,
Chernihiv and other regions of Ukraine.
The main reason for this phenomenon
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Figure 1. Dust storm in Kyiv,
April 18, 2020

was the abnormal weather conditions
0f 2019 and the first half of 2020: insuf-
ficient rainfall in autumn and spring in
combination with a snowless 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 irra-
tional use of soil resources. After all, the
main factor in wind erosion or deflation
is excessive plowing of agricultural land.

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 arable land -
32.5 million hectares. Plowing of soils on
average in Ukraine is 78.4 %. This is one
of the highest rates in the world, which has
continued to grow in recent years. At the
same time, the area of forest, protective
forest belts, hayfields and pastures is de-
clining. This causes a violation of the eco-
logical balance in agricultural landscapes,
which leads to a decrease in their resis-
tance to degradation processes, includ-
ing water and wind erosion. The cause of
wind erosion is the destruction 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
processes depends on the physical and
geographical conditions of the distribu-
tion of agricultural land, systematic soil
protection activities and the availability
of vegetation. It has been established
that the acceleration of the deflation
processes occurs in the territories with
increased anthropogenic pressure. An
understanding of soil resistance to wind
erosion as affected by the integration of
cropping system intensification and till-
age method is imperative for reducing
wind erosion, thereby improving global
food security and reducing environmen-
tal degradation (Dudiak, Pichura, Po-
travka, Stroganov, 2020).

The intensity of deflation directly de-
pends on the degree of wind resistance
of the soil surface and wind speed. The
degree of anti-deflation resistance of the
upper layer is determined both directly by
the stability of the soil and plant debris on
its surface. (Bonomenrok A.B., 2015)

Significant changes in soil aggregate
size distribution associated with wind
erosion processes may occur in short pe-
riods of time. Thus, temporal variability
of soil surface properties, including crust
and clods stability, needs to be consid-
ered in wind erosion research in agricul-
tural soils. .(Lopez, Gracia, Arrie,2000)

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; Bepexusik M., bepexnsik €.,
2019;ITikoBcrKa, 2011; Tuxenko, 2016 ).
Soil erosion estimates in the study area
under conservation tillage with stubble
retention was significantly lower than
that under conventional tillage during the
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monitoring period. (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 aggregate stability are
soil parameters deduced by dry sieving
that are used to identify soil susceptibility
to wind erosion (Graciela Hevia, Mariano
Mendez, Daniel Buschiazzo, 2007).

Materials and methods
of research.

The research was conducted on a sta-
tionary experiment of the Department
of Soil Science and Soil Conservation
named prof. M. K. Shikula in Separat-
ed subdivision of NULeS of Ukraine
“Oleksandr Muzychenko Velykosnytin-
ske Educational and Research Farm” of
Fastiv district of Kyiv region. The soil of
the experimental site is chernozem typi-
cal. The soil of the experimental site was
characterized by the following indica-
tors. The content of physical clay in the
upper horizon was 34.5 %, in the middle
22 % of silt and 28 % of sand, the con-
tent of coarse dust — 46.3, middle — 6.8,
fine — 3.4 %. The humus content in the
subsoil is 3.6 %, in the subsoil — 3.5 %.
The reaction of the soil medium is neu-
tral, the amount of absorbed 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 vari-
ants of tillage:

a) plowing at 25-27 cm;

b) deep plowless cultivation;

¢) reduced tillage on deep 10-12 sm.

We researched 3 fertilization sys-
tems with the introduction of 1 ha of
crop rotation area:

1. Control (without fertilizers)

2.Straw 1.2t/ha+NI12+N_P_K

78" 687768

3. Straw 1.2 t/ ha + N12 + sideats +
N78P68K68'

Indicators of the structural state
were determined by N. I. Savvinov, the
humus content - by the method of I.V.
Tyurin in the modification of V. N. Si-
makov. The norm of soil structure for-
mation (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 to-
tal humus (Mengenes, B. B., 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
(Yopuwmii, BumuniBchka, BoorreHrok,
2012; Yopuuii, [Tucemennwmii, 2011).

The aim of our research was to es-
tablish the impact of various farming
practices on structural indicators aggre-
gate composition.

Results.

Tillage systems significantly affect-
ed the structural and aggregate compo-
sition of chernozem typical of Right-
Bank Forest-Steppe of Ukraine. The
highest content of dust particles in all
variants was observed in the upper layer
of 0-10 cm, while cloddy — in the layer
of 20-30 cm for plowing 28.2 - 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 larg-
er than 1 mm, the most informative is
their number in the upper 0-10 cm lay-
er. In our studies, their content varied
significantly according to the options in
the above layer and was 52-77.5 %. The
lowest values were found in the control
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Figure 2. The content of aggregates sizes larger 1 mm in chernozem typical

of plowing, while on deep non-plowing
tillage — 56.8 %. Minimization of tillage
of chernozem typical helped to create
conditions for the formation of a defla-
tion-resistant soil surface even without
fertilizer, where the percentage of par-
ticles over 1 mm was 67.7 (Figure 2).

In the layer of 10-20 cm, similarly to
the upper 0-10 cm layer, higher values of
particles larger than 1 mm were observed:
for deep non-plowing tillage 66.2-78.3
and for the reduced tillage — 75.7-79.5 %.
However, in the deepest researched layer
0f20-30 cm, the advantages 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 fertiliz-
ers increased the deflation stability of
the surface of chernozem typical. In the
variant with the combined use of straw
and mineral fertilizers, the particle con-
tent of more than 1 mm was higher
compared to the control without fertil-
izer 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 un-
der the 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
ensures the preservation of their fertili-
ty. The content of aggregates larger than
1 mm in the 0-10 cm layer of ordinary
chernozem at reduced tillage was 60 %,
at No-till — 62 %, while during plow-
ing the particle content was only 49%.
(ITixoBcbKa, 2020)

Medvedev V. V. (2010) on the basis
of research established a relationship
between the content of agronomically
valuable structural aggregates (10-0.25
mm) and the content of humus in the
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soil. He recommends the use of aggre-
gation standards for soils of Ukraine:
the content of macroaggregates of 10-
0.25 mm, which is 1 % of humus, in the
Forest-Steppe for medium loamy soils
should be 20 %. This level of structur-
ing of arable soils, which is provided by
the relevant aggregation factors, should
be maintained and their deterioration
should not be allowed. The consequence
will be the reduction of aggregation ag-
rophysical degradation, leading to dete-
rioration of soil resistance to the action
of water and wind erosion.

These V.V. Medvedev (2010) stan-
dards we use to identify potential real-
ization of aggregation, comparing the
ratio of the actual value of the index
options aggregation experiment. If the
actual value is less than the standards,
then there are conditions in the soil that
inhibit the process of aggregation. The
results of calculations of indicators for
different options are shown in Fig. 3.
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It was found that the aggregation rate
for the content of agronomically valu-
able aggregates for all fertilizer varients
compared to plowing increased. In the
case of reduced tillage, this content was
the highest — 20.1-23.7, 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 dif-
ferent tillage systems were found in the
layer of 0-10 sm. During plowing in al-
most all layers and variants of fertilizers
the values were lower than the normative
20 %, which indicates the presence of
factors that slow down the process of ag-
gregation 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 options helped to
improve soil aggregation conditions.
The best conditions for aggregation

10-20

20-30 0-10 10-20  20-30

Minimum tillage

m Straw 1,2 1/ra+ N12 + Green manure+ N78P68K68

Figure 3. Content of agronomically valuable aggregates 10-0.25 mm per 1%
of humus in chernozem typical
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in all layers of the studied soil (22.1-
22.8 %) were created on the variant
“Straw fertilizer 1.2t/ ha + N , + green
manure + N_ P K .. And for this variant
of cultivation there was the smallest dif-
ferentiation of soil layer 0-30 sm. In the
variant of minimal tillage, some chang-
es were noted in the variants of fertilizer
compared to deep non-plowing tillage.

The highest content of aggregates with
a size of 10-0.25 mm, per 1 % of humus,
was observed in the variant of joint ap-
plication of straw and mineral 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 phenome-
non by the fact that with shallow cultiva-
tion there is a worse earning of green mass
of green manure in the soil.

Thus, the application of reduced till-
age in conjunction with the fertilizer op-
tion «Straw 1.2 t/ha+N12+N_P K
“ creates the best conditions for aggre-
gation in 0-30 cm layer of typical cher-
nozem. However, with deep tillage to
create favorable conditions for aggre-
gation, we can recommend the option
«Straw 1.2 t / ha + green manure N , +
N PK, “ Systematic application of
plowing will worsen the structural con-
dition of soils, especially without the
use of fertilizers, which can reduce the
resistance of soils to deflation.

Conclusions and future
perspectives.

Irrational agricultural use of soils
leads to the development of degrada-
tion processes, including wind erosion.
Based on the research, it is established
that tillage systems have a significant
impact on the development of deflation-
ary processes. To assess the anti-defla-
tion stability of chernozem typical use

parameters of the structural and aggre-
gate composition of the soil. We found
that the redusing of tillage together with
the organo-mineral fertilizer system
provides the formation of deflation-re-
sistant surface of chernozem typical
in 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 researches on establishment of
moisture-preserving effect of various
systems of tillage in the conditions of
aridization of climate are perspective.
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AHomayia. Macwmabu simposoi eposii 8 YkpaiHi 3pocmarome i3 apudusayiero
KAimamy ma iHMeHCUBHUM CiflbCbKO20CM00ApCbKUM 8UKOPUCMAHHAM 3emens. fegaayia
30800€ 3HAYHOI WKOOU He auwe rpyHmMosomy eKpummio, ane U 0oskinaw 8 yinomy.
JlocnidneHHAMU 84€HUX 8CMAHOB/EHO, Wo cmilKicmb rpyHmie 0o dedaayii 3anexums
8i0 ix CMpPyKMypHO20 CMAHy.
Memoto Hawoi pobomu 6yno 8cmaHo8seHHA 8rau8y pi3HUX cucmem 06pobimky rpyHmy ma
y00bpeHHA Ha a2poi3uydHi napamempu 4opHo3emy munosozo. Memodom cyxo20 npocito8aHHA
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3a CaesiHOBUM y pyHMI 8U3HAYAAU B8MICM 4YACMOK PO3MIpomM MoHAd 1 mMm ma KinbKicme
a2POHOMIYHO-UYIHHUX YaCcMOK, wo npunadarome Ha 1 % 2ymycy 3a B. B. Medsedesum.

JocnioxceHHa nposodunau y cmayioHapHomy 00cnidi Kagedpu rpyHmosHascmsea ma
OXOPOHU rpyHmie im. npog. M. K. Wukyau y BM HYBIll YkpaiHu “HAI BenukocHimuHceke
im. O. B. My3uveHka”, ®acmiscokozo palioHy, Kuiecbkoi obaacmi Ha 4opHo3emi mumosomy
71e2KOCY2/IUHKOBOMY Ha /1ECI.

BcmaHoeneHo, Wo Ha 8apiaHMi i3 8HeCeHHAM CcosA0MU, 3apobreHHAM cudepamis i
MiHepanbHUM yoobpeHHAM 30 Mislko2o 06pobimKy emicm yacmok noHad 1 mm 6ys Halisuuwum
i cknadae 75,1-77,5 %. besnonuyesi cucmemu 0bpobimky rpyHmy 3abesnequnu oepaayiliHo
cmiliky nosepxHio rpyHmy, adxe emicm 4acmok noHad 1 mm 6ye 6inbw Ak 60 %. MiHimaneHul
06p06iMoK rpyHmy paszom iz eapiaHmom ydobpeHHsa «Conoma 1,2 m /2a + N12 + N78P68K68»
cmeopto€e Halikpaw,i ymosu 041 azpezayii 8 wapi 0-30 cm munoso2o YopHo3emy. 3a 21UbOKo20
b6e3nonuyeso2o 0bpobimky binbw crnpuamausi ymosu azpezayii 6yau Ha sapiaHmi «Conoma
1,2m/2a+cudepam N, + NP K. ». 30 0paHKU MOKA3HUKU CMPYKMYpPHO20 CMAHY YOPHO3eMY
murnogozo nozipwyeanucs.

Knrouoei cnosa: simposa eposis, epydkysamicme, cmpykmypa rpyHmy, 6esnoauyesuli 06-
pobimok, Hopmamusu azpezayii, 4opHozem munosuli
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