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Cratbst MOCBSIIEHA aHATH3Y TUHAMHUKH
arpou3nYecKux MoKasaresieil MouYBhbl MoJ| I0CeBaMu
03UMO# miieHuIs copra Tumupszeeka 150mpu
MUHUMU3AIA OCHOBHOM 00paboTKH 1mouBbl B 1141
MOJILHOM 3€PHO-TIPOTIAITHOM ceBoobopoTe. Cxema
omsita (IpreM OCHOBOM 00pa0OTKH HOUBEI). 1.
JHuckosoe ayuienue (10-12c¢m). 2. Benamka (20-
22 cm). 3.Yuzenesanue Ha 20-22cM. 4. Hynesas
00paboTKa MOYBHI. ATPOTEXHHUKA, YUCThI H
HaOJII0IEHUS IPOBOAMIN B COOTBETCTBUH C
OOIIETPUHATHIMHE JIJIs JAHHOU KYJIbTYPhI U 30HbBI
BO3/IC/IBIBAHKS PEKOMEH/IAIUAME U METOAUKAMH.
IIpenmecTByromas Kynptypa — cos. UccnegoBanusimMu
YCTaHOBIICHO, YTO HAMMEHBIIAS TNIOTHOCTh U
TBEPAOCTH MOYBBI HAOJIO/IANIACH HA BApUAHTE C
OTBAJILHOM BCHAIIKOM (KOHTPOJIE), a CAMBIE BHICOKHE
3HAYEHHS ITUX TOKa3aresiell ObLIM Ha y4acTKax C
HyJeBoi 00paboTKoM MouBEkL. J[McKoBOE NyIIeHe
3aHUMAaJIO TPOMEXYTOUHOE MecTo. OTBabHAs
OCHOBHast 00paboTKa obecreunBaeT HanboIee
ONTHMAJIBHYIO CTPYKTYPY HOYBBI, JIy4inyio Ha 5,1 %
10 CPaBHEHHMIO C INTyOOKNM phIXJIeHHeM 0e3 obopoTa
iacta, Ha 17,6 %o cpaBHEHHIO ¢ MEIKOM
00paboTkoii 1 Ha 19,0 %m0 cpaBHEHHIO C HYJICBOM
00paboOTKO MOYBEI

Knrouesrie cioBa: O3MMAJS ITIIEHUILIA,
OBPABOTKA ITIOYBHI, HHO:FHOCTB,
TBEPJOCTbB, ATPEPATHBIN COCTAB ITOUBbI
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The article is devoted to the analysis of the dyicam
of agrophysical indicators of soil under crops dafter
wheat of the Timiryazevka 150 variety when
minimizing the main tillage in an 11-field grainwo
crop rotation. Scheme of the experiment (basiagé!
method). 1. Disc peeling (10-12 cm). 2. Plowing-(20
22 cm). 3. Chiselization by 20-22 cm. 4. Zero tjda
Agricultural technology, records and observatiorsev
carried out in accordance with the generally acaxdpt
recommendations and methods for this crop and
cultivation zone. The previous crop is soybean.
Research has established that the lowest dengity an
hardness of the soil was observed in the variattit wi
moldboard plowing (control), and the highest valaes
these indicators were in areas with zero tillagecD
peeling occupied an intermediate place. Main
moldboard tillage provides the most optimal soil
structure, better by 5.1% compared to deep loogenin
without soil rotation, by 17.6% compared to shallow
tillage and by 19.0% compared to zero tillage

Keywords: WINTER WHEAT, SOIL TILLAGE,
SOIL MOISTURE, PRODUCTIVE MOISTURE
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I ntroduction

In world production among grain crops, wheat rathiksl. WWheat plays an
important role in ensuring food security throughth world, as it is the leading
source of calories and vegetable protein in hunwed.f Flour obtained from
wheat grains is the main raw material for the pobidim of bakery and pasta
products. Among the crops currently cultivated urs8a, winter wheat occupies
the leading position in terms of sown area. Wheadlyction has increased over
time in both area and grain production. From yeaydar, despite unfavorable
seasons and weather conditions (whims), hectaresowh area remain at a
stable level, and in some places even increasenme gegions. The relative
stability of growing winter wheat is ensured by ttwerect and latest technology
for its cultivation, thanks to which it is possildi@ obtain the highest yields in
agriculture. The issue of selecting the optimahtedogy for growing winter
wheat remains relevant today for many farmers fatimover the country[1-5].

Due to the large amount of information on the iaeflae of shallow mulch
tilage and direct sowing on the formation of winteheat productivity in the
Krasnodar Territory, as well as the contradictdtifuade of different researchers
to tillage, it is necessary to continue researchthis direction in order to
determine the optimal option for loosening aralaledl or no processing. The
purpose of these studies is to identify a technolfmy growing agricultural
crops that ensures maximum growth, development guaih yield with a
minimum volume of production costs and high proorct profitability.
Including determining the influence of two diffetemethods of basic soll
cultivation: plowing and direct sowing of crops Yehleaving crop residues of
the predecessor on the yield of winter wheat in dbeditions of the Central
zone of the Krasnodar Territory[6-10].

The purpose of the work is a comprehensive anabfsise dynamics of
humidity and reserves of productive moisture agatms background of various

soil treatments that can ensure the highest pessiolp yield while optimizing
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the main soil treatment together with correctlyestdd rates of mineral

fertilizer.

Material and object of research

The experiment we are planning was carried out 02123 on an
experimental field, which is located on the temytof the Kuban educational
farm. Leached chernozem is the main part of thleceoer, in the area of which
an experimental study was carried out.

The experiment studied the dynamics of agrophysiwdicators of soll
under crops of winter wheat variety TimiryazevkaD Mhile minimizing the
main tillage in an 11-field grain-row crop rotation

Scheme of the experiment (basic tillage method).

1. Disc peeling (10-12 cm). 2. Plowing (20-22 ci®).Chiselization by
20-22 cm. 4. Zero tillage.

Agricultural technology, records and observationsrevcarried out in
accordance with the generally accepted recommeaenms$atind methods for this

crop and cultivation zone. The previous crop ishsayn.

Resear ch results

Soil density plays an important role and has aceatle impact on
agrophysical indicators and soil regimes, such atemir and heat; both very
loose and very dense soil negatively affect thewgroand development of
winter wheat plants. When the soil density is s 1.0 g/cm3, severe drying
of the soil occurs, since the number of non-capillaores prevails over
capillary ones. As a result of soil self-compactiplant roots break off, and with
a density greater than 1.40 g/cm3, root growth amered, soil cracking
Increases, moisture evaporates more, and the notogiral activity of the soll

decreases.
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In our experience, soil density increased towangsend of the growing
season and differed markedly among the main tiliggens (Table 1)

During the spring tillering phase, the soil dengityhe arable layer varied
from 1.16 g/cm3 in plowing to 1.31 g/cm3 in theioptwithout tillage. In terms
of disc tillering and chiseling, it was the sama. dll studied variants, soill
density was within the optimal range, which had emddicial effect on the

growth conditions of winter wheat.

Table 1 - Dynamics of soil density depending on thethod of its main

treatment, g/cm3

Tillage Soil layer, cm

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

tillering in spring
Disc peeling (k) 1.13 1.26 1.29 1.23
Plowing 1.10 1.13 1.25 1.16
Chiseling 1.18 1.19 1.28 1.22
No-till 1.28 1.33 1.32 1.31
heading
Disc peeling (k) 1.28 1.29 1.30 1.31
Plowing 1.18 1.19 1.28 1.22
Chiseling 1.19 1.24 1.30 1.24
No-till 1.28 1.33 1.35 1.32
full ripeness

Disc peeling (k) 1.29 1.31 1.36 1.32
Plowing 1.27 1.28 1.30 1.28
Chiseling 1.27 1.30 1.33 1.30
No-till 1.32 1.37 1.42 1.37
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During the heading phase, soil density in all vasadid not increase
significantly compared to the first period of detamation, which was due to the
large amount of precipitation that fell during tipisriod. In the control and the
option where sowing was carried out without tillagewas the same, and for
plowing and chisel cultivation its values were 11224 g/cm3, which was less
than in the control and the fourth option by 0.8ng3, In all treatment options,
soil density during the heading phase was witha dptimal range and had a
beneficial effect on the conditions for the grovethd development of winter
wheat plants.

By the time of harvesting, the soil density in @fitions except plowing
was 1.30 g/cm3, and in the fourth option it wasatgethan in the control by
0.05 g/cm3, and for plowing, chiseling and disclipgeit was almost the same
from 1 .28 to 1.32 g/cm3. This is due to the laag@unt of precipitation, which
during this period exceeded long-term data.

Soil hardness is understood as its ability to pneamy object in the form
of a cone or ball from penetrating into it, expesks g/cm2.

Soil hardness is directly dependent on densitythadienser the soil, the
greater its hardness (Table 2). In the springritiite phase, the lowest value of
soil hardness was observed in the option with pigwand amounted to 11.6
kg/cm2, which was 4.8 kg/cm2 less than in the control; this indicator was
highest in option 4, where sowing was carried oiihaut soil treatment - 18.3
kg/cm2, which exceeded the control by 1.9 kg/cm?2.

In the heading phase, the soil density in the ar&hjer varied from 17.6
kg/cm2 for plowing to 26.6 kg/cm2 for no-tillagen lall studied treatment
options, soil hardness was within optimal valued did not have a negative
effect on the growth conditions of winter wheat.

By the time of harvesting winter wheat, soil haskhé&ad not increased

significantly from the previous period of deterntina, and over the entire
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growing season it did not have a negative impactthen growth and vyield
formation of winter wheat variety “Timiryazevka” Q%fter soybeans.
As evidenced by the data in Table 3, the aggregatgosition of the soill
depended on the method of main cultivation angtiese of spring tillering.
The most agronomically valuable units were in teeosnd and third
options, according to moldboard and non-moldbogliaje at 20-22 cm. Here,
the structure coefficient was 2.01-2.18, which @ernthan for disk plowing by
0.14 and 0. 31 respectively.
Table 2 - Change in soil hardness in winter wheap£ depending on the main

treatment method

Tillage Soil layer, cm

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

tillering in spring
Disc peeling (k) 8.6 16.2 24.4 16.4
Plowing 7.8 11.8 14.8 11.6
Chiseling 7.9 13.7 18.0 13.2
No-till 11.6 18.6 245.7 18.3
heading
Disc peeling (k) 19.6 24.1 29.5 24.4
Plowing 14.1 18.2 20.5 17.6
Chiseling 15.8 20.4 22.9 19.7
No-till 22.6 27.0 29.9 26.6
full ripeness

Disc peeling (k) 20.5 26.1 32.6 26.4
Plowing 18.1 23.1 26.6 22.6
Chiseling 19.2 24.9 28.8 24.3
No-till 25.0 29.7 32.6 29.1
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This indicator was lowest in option 4, where nagke was carried out and
amounted to 1.59. Before harvesting winter whdwat,number of agronomically
valuable aggregates decreased in all variants,abuin the first period of
determination, they were greatest in variants 2 andvhich exceeded the

control by 0.1 and 0.2, respectively.

Table 3 - Soil structure depending on the methoduwfivation under

winter wheat crops, 2022—-2023 agricultural yeaarye

Tillage Unit size, mm Coefficient
>0.25+<10 <0.25+>10| structure
% %
tillering in spring
Disc peeling (k) 65.1 34.9 1.87
Plowing 66.8 33.2 2.01
Chiseling 68.6 31.4 2.18
No-till 62.6 39.4 1.59
before cleaning
Disc peeling (k) 61.8 38.2 1.62
Plowing 63.2 36.8 1.72
Chiseling 64.5 355 1.82
No-till 59.7 40.3 1.48
Conclusion

The lowest density and hardness of the soil wagrebd in the variant
with moldboard plowing (control), and the highestiues of these indicators
were in areas with no-tillage. Disc peeling occdma@ intermediate place. Main

moldboard tillage provides the most optimal soiusture, better by 5.1%
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compared to deep loosening without soil rotatiogy, 1¥.6% compared to

shallow tillage and by 19.0% compared to zerogéla
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