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CraTbs MOCBSIIIICHA aHATTU3Y (HOPMHUPOBAHHUS
MPOAYKIIMOHHOTO TIOTCHIIHAIA O3UMOH MIICHHUITHI B
3aBHCHMOCTH OT MUHEPAIbHBIX YIOOpeHH Ha (poHe
MUHIMU3AIIUN OCHOBHOW 00paboTKu mouBkL. [Ipeamer
HCCIICIOBAaHUN — 03MMas MIICHUIIA COPTa,
MUHEpalbHbIC YIOOPEHHS U YePHO3EM
BBILIENIOYEHHBIN. VccnenoBaHUsIMU yCTaHOBIIEHO, YTO
K MOMEHTY BCXOJIOB IJIOTHOCTH MOYBHI JocTuria 1,24
r/em® TP TUCKOBOM JTYIIIEHUH, YTO MOJIOKUTEIHHO
MOBJIMSET HA POCT KOPHEBOM CHUCTEMBI MIIICHHUIIBI, a
MIPY BCHAIIKE TJIOTHOCTH Obl1a Huxke — 1,17 r/em’.
[TocTeneHHO MIOTHOCTH MOBKIIIAETCS HA 000UX
BapmanTax, gocturas 1,29 r/em® u 1,23 r/em® B dhasy
kosomeHus. K KoHITy Bereranuu B a3y MoITHON
CIEIOCTH IJIOTHOCTH JtocTuria 1,30 r/em® IS
BCIAIIKA ¥ HAXOJWTCS B OITUMAITBEHOW HOPME LIS
o3umoii u 1,34 r/em® JUISL TUCKOBOTO JTYLLEHHUS,
MOKa3bIBask HaM, YTO OMTHUMAaJIbHbIE TIOKA3aTENH OBLITH
Ha Ooee TiyOoKOit 00paboTKe, a yBeIUYSHHE
IUIOTHOCTH CBSI3aHO C YaCThIMH JABIKCHUSIMU
CENbCKOX035UCTBEHHOM TexHUKH. [lepexons k
JUHAMUKE TBEPAOCTH MIOYBBI, CTOUT OTMETHTH, YTO B
HayvaJle pa3BUTHsI MIISHUIIBI JAHHBIHN MOKa3aTenb ObLT
Ha yposse B 11,9 kr/cm’ u1st iepBoit 06paGoTKM 1 B 2
pasa MeHbIe — 5,7 Kr/cM’ JuIst BTOpoii 06paGoTki. Ho
Mepe Pa3BUTHUS U JOXOMAS 10 (a3bl KOJIOMICHHS,
TBEPAOCTh MOYBHI MOBBIIIAETCS Ha 12,2 Kr/cm? s
00pabotku Ha 10-12 cMm mHa 11,6 kr/cm? i 6onee
riryookoii o6paboTku. Ho yke mpu nonHo# criestocTu
3epHa Ha JYIEHUH PUPOCT OBUT HE3HAYUTEIILHBIH,
Bcero 2,1 KF/CMZ, YBEMUUBAsCH 10 26,2 KF/CM2, HO,
YTO KaCaeMo BCIAIIKH, TO TIPUPOCT ObLT OombIre — 5,1
KF/CMZ, BbIpacras a0 22,4 Kr/cm>. JlaHHBIE TIOKA3aTEIIN
CBSI3aHBI C TEM, YTO II0YBA IPUXOIUT K CBOEMY
€CTECTBEHHOMY cIIoKeHUI0. CTPYKTypa MOYBbI
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The article is devoted to the analysis of formation of
the production potential of winter wheat depending on
mineral fertilizers against the background of
minimization of primary soil cultivation. The subject
of the research is winter wheat varieties, mineral
fertilizers and leached chernozem. The research has
established that by the time of emergence the soil
density reached 1.24 g/cm3 with disk stubble
cultivation, which will have a positive effect on the
growth of the root system of wheat, and with plowing
the density was lower - 1.17 g/cm3. Gradually the
density increases in both variants, reaching 1.29 g/cm3
and 1.23 g/cm3 in the heading phase. By the end of the
growing season in the phase of full maturity the
density reached 1.30 g/cm3 for plowing and is in the
optimal norm for winter and 1.34 g/cm3 for disk
stubble cultivation, showing us that the optimal
indicators were with deeper cultivation, and the
increase in density is associated with frequent
movements of agricultural machinery. Moving on to
the dynamics of soil hardness, it is worth noting that at
the beginning of wheat development this indicator was
at the level of 11.9 kg/cm2 for the first cultivation and
2 times less - 5.7 kg/cm2 for the second cultivation. As
the crop develops and reaches the earing phase, the soil
hardness increases by 12.2 kg/cm2 for 10-12 cm
cultivation and by 11.6 kg/cm2 for deeper cultivation.
But already at full grain maturity during peeling, the
increase was insignificant, only 2.1 kg/cm2, increasing
to 26.2 kg/cmz2, but with plowing, the increase was
greater - 5.1 kg/cm2, growing to 22.4 kg/cm2. These
indicators are due to the fact that the soil comes to its
natural composition. The soil structure characterizes
the presence of agronomically valuable aggregates in
the soil profile and if their number is greater than
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XapaKTepu3yeT HaJINYue arpOHOMHYECKH LIEHHBIX structureless ones, this will have a positive effect on
arperaToB B MOYBEHHOM MPOdHUIIC U €CITH UX the development of plant roots and the crop as a whole.
KOJIMYIECTBO OOJIbIIE, €M OECCTPYKTYPHBIX, TO 9TO Therefore, from the emergence of shoots, the greatest
TIOJTIOXKHUTETLHO CKAKETCS Ha Pa3BUTHE KOPHEH number of valuable aggregates was with disc peeling
pacTeHus U KyJIbTypHI B 11esioM. [loatomy, ¢ with fertilizers in a double dose, amounting to 64.2%.
MOSBJIEHHS BCXOJ0B HauOOIbIlee KOIMYECTBO IIeHHBIX  AS winter wheat developed, the number of necessary
arperatroB OBLIO MPH AUCKOBOM JIYIICHHH C units decreased, but the largest number remained on
yaoOpeHusMH B IBOMHO#M 103e, coctasisst 64,2 %. I[To  the other option - on plowing with a double dose of
Mepe pPa3BUTHUS 03UMOU MIICHUIIBI, KOJUYESCTBO fertilizers and showed figures of 51.9%

HEOOXO/IMMBIX arperaToB CHU3UIIOCh, HO CaMoe
KOJIMYECTBO OCTAJIOCh YKE HAa JPYIOM BapUaHTE — HA
BCTIAIIKE C JBOMHOM 10301 yA0OpEeHHH 1 OKa3bIBAJIO
mdps B 51,9 %

Kirouessie ciosa: OSUMAS ITIHEHULIA, Keywords: WINTER WHEAT, SOIL TILLAGE,
OBPABOTKA ITIOYBBI, TBEPZIOCTHD, SOIL HARDNESS, DENSITY AND STRUCTURE
[IJIOTHOCTB 1 CTPYKTVYPA ITIOYBBI
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Introduction

Increasing the yield of crops used in agriculture is the driving force for the
development of this sector of the Russian Federation. Among all crops, a special
place is given to winter wheat, which ranks first in terms of total gross yield and
sowing area. However, it is impossible to increase the yield of this crop only by
expanding the sowing area. In this regard, in order to create competitive
products, it is worth taking into account promising varieties that are best suited
to specific weather conditions and adapted, as well as improving the
technologies for their cultivation [1-5].

The use of mineral fertilizers and the choice of the correct primary soil
cultivation are of great importance in the formation of the yield of such a crop as
winter wheat. In the modern world, this topic is becoming more and more
relevant and this is due to the fact that with the increase in the cultivated area
under the influence of anthropogenic and biological factors, there is a tendency
to reduce humus in the soil profile and reduce its thickness. Rationally selected
soil cultivation together with normalized doses of mineral fertilizers will
contribute to the stabilization of humus in the soil, but with the introduction of
green manure crops, perennial legumes, organic matter into the cultivation

technology, there will be an increase in humus in the soil cover, it is also
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necessary to remember about anti-erosion measures, especially when growing
winter wheat [6-11].

Material and object of research

The experiment we are laying out was carried out in 2021-22 on an
experimental field located on the territory of the Kuban training farm. Leached
chernozem is the main part of the soil cover on the site of which the
experimental study was conducted.

The experiment studied the effect of mineral fertilizers on the productivity
of winter wheat.

Experimental design.

Factor A. Basic soil cultivation technique.

1. Disc stubble cultivation (10-12 cm). 2. Plowing (20-22 cm).

Factor B. Fertilizer rate.

1. Without fertilizers (control). 2. Recommended. 3. Intensive.

After harvesting the preceding crop — sugar beet. Since this predecessor
does not leave stubble residues, we immediately started one disc stubble
cultivation, then ploughed and leveled the field. After winter, we carried out pre-
sowing cultivation at 5-6 cm the day before sowing. Fertilizers were applied
according to the experimental scheme. On October 9, sowing was carried out (5
million pcs./ha) to the depth required for sowing — 5 cm.

For comprehensive protection of wheat from harmful organisms, the
following pesticides were used: Axial, KE at a dose of 0.6 I/ha, Elatus Ria, KE —
0.4 I/ha and Karate Zeon, MKS — 0.2 I/ha.

Winter wheat was harvested at the stage of full maturity.

Research results

One of the most important indicators of soil properties is its density, i.e.

the density of the soil, which characterizes effective fertility. Soil density is of

great importance in agriculture, but it is most significant in regulating the water
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regime. The state of soil looseness directly affects the water-permeability and
water-absorption capacity.

Table 1 shows the change in soil density in relation to tillage techniques.
Table 1 — Dynamics of soil density in layer 0-30 cm depending on its main

processing (d0, g/cm3)

Soil layer, cm
Option 0-10 | 10-20 | 20-30 | 0-30
shoots
Disc peeling (k) 1.21 1.24 1.26 1.24
Plowing 1.15 1.16 1.22 1.17
earing
Disc peeling (k) 1.24 1.29 1.33 1.29
Plowing 1.21 1.23 1.26 1.23
full ripeness
Disc peeling (k) 1.32 1.34 1.35 1.34
Plowing 1.28 1.30 1.33 1.30

Analyzing the soil density table, we can note that in the 0-10 cm soil
layer, with disk stubble cultivation in the germination phase, the density was
1.21 g/cm3, and with plowing, the density was lower by 0.06 g/cm3. However,
already in the 10-20 cm layer, the indicators increased by 0.03 g/cm3 and by
0.01 g/cm3 with disk stubble cultivation and plowing, respectively.

Looking at the underlying layer, namely 20-30 cm, we see that the density
indicator for disc peeling increased slightly and was 1.26 g/cm3, but already

during plowing the same data showed themselves better compared to the
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previous layer and were equal to 1.22 g/cm3. Calculating the average for all
studied layers, we can note that during disc peeling at 10-12 cm the density was
1.24 g/cm3, and during plowing there was a different figure - 1.17 g/cm3.

Continuing to analyze the table and reaching the earing phase, the data
showed other figures. So, in the control variant, also known as disk stubble
cultivation at 10-12 cm, the density was 1.24 g/cm3, and with plowing - 1.21
g/cm3 in the 0-10 cm layer. Further in the 10-20 cm layer with disk stubble
cultivation there is a good dynamics of the indicators, since the data increased to
1.29 g/cm3, and with plowing in the same layer the result increased slightly to
1.23 g/cm3. The lowest layer we are considering gives the following results: in
the control variant the density increased by 0.04 g/cm3, and in the treatment
with a depth of 20-22 cm the same figure increased by 0.03 g/cmg3, all this in
relation to the previous layer, and the figures became equal to 1.33 g/cm3 and
1.29 g/cm3. Deriving the average from these data, we note that the density of the
arable soil layer in the control variant and the variant where the treatment was
carried out with a plow corresponds to 1.29 g/cm3 and 1.23 g/cm3, respectively.

The extreme of the studied phases is full maturity, where the density in
the control variant was 1.32 g/cm3 and with plowing 1.28 g/cm3 in the first
studied layer. When studying another layer — 10-20 cm — the result we needed
slightly increased both with disk stubble cultivation and with plowing, where the
data increased by 0.02 g/cm3 in both variants. Finishing with the data in Table
2, we can see that at a depth of 20-30 cm the density was 1.35 g/cm3 with disk
stubble cultivation and 1.33 g/cm3 with plowing. Calculating the average data
for all indicators in the phase of full ripeness of grain filling of winter wheat, we
note that during the control the density was 1.34 g/cm3, and during plowing the
same results were slightly lower and equal to 1.30 g/cm3.

Drawing a conclusion from the table of soil density dynamics in the 0-30

cm layer, the best indicators for the growth and development of winter wheat
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were 1.34 g/cm3 and 1.30 g/cm3. These data were for disc stubble cultivation
and plowing.

For the growth and development of a plant such as winter wheat, hardness
IS important, since hardness is a property of the soil that characterizes the
resistance of the soil to various mechanical treatments.

The dynamics of soil hardness are presented in Table 2.

Table 2 — Dynamics of soil hardness depending on the primary tillage in the 0—

30 cm layer (kg/cm2)

Option Soil layer, cm
0-10 10-20 | 20-30 0-30
shoots
Disc peeling (k) 7.2 12.8 15.8 11.9
Plowing 3.8 5.9 7.4 5.7
earing
Disc peeling (k) 19.3 23.8 29.2 24.1
Plowing 13.8 17.9 20.2 17.3
full ripeness
Disc peeling (k) 20.3 25.9 32.4 26.2
Plowing 17.9 22.9 26.4 22.4

From the table of soil hardness dynamics, it can be seen that in the winter
wheat germination phase, in the variant with disk stubble cultivation in the soil
layer from O to 10 cm, the indicator is 7.2 kg/cm2, and with plowing, these same
results were almost 2 times less and amounted to 3.8 kg/cm2. Already in the 10-
20 cm layer, the hardness data increased by 5.6 kg/cm?2 for the control and by
2.1 kg/cm2 for plowing. In the deepest layer, which we took for research, the
figures were increased to 15.8 kg/cm2 and 5.7 kg/cm2 for disk stubble

cultivation and plowing, respectively. If we consider the average data on soil
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hardness in the layer from 0 to 30 cm, then in the variant where there was disc
cultivation, the indicator was 11.9 kg/cm2, and in the variant with plowing, this
same indicator was 6.7 kg/cm2 lower and equaled 5.7 kg/cm?2.

Considering such a phase of winter wheat vegetation as heading, we
noticed that with disk stubble cultivation at 10-12 cm, the desired indicator in
the uppermost layer was 19.3 kg / cm2, and in the case of plowing, these figures
were 5.5 kg / cm2 less. Following further along the profile, one can notice that
there is an increase in soil hardness by 4.5 kg / cm2 and by 4.1 kg / cm2 in
relation to the previous layer for control and for processing more than 20 cm.
But already in the 20-30 cm layer there is a difference in increase between the
options, so with the 1st option this indicator increased by 5.4 kg / cm2 and
became 29.2 kg / cm2, and with the 2nd option it increased by 2.3 kg / cm2 and
also equaled 20.2 kg / cm2. Comparing all the data by layers and calculating the
average, it is clear that the overall figures were 24.1 kg/cm2 and 17.3 kg/cm2 for
disc stubble cultivation and plowing, respectively.

In the extreme phase of wheat growth, the required indicator capable of
resisting mechanical impact in the 0-10 cm layer in the control variant is at the
level of 20.3 kg/cm2 and in the plowing variant it was 17.9 kg/cm2. In the soil
layer from 10 to 20 cm, the required results increased by 5.6 kg/cm2 and by 5
kg/cm2. But already in the next layer, a strong growth is observed with disc
stubble cultivation from 25.9 kg/cm2 to 32.4 kg/cm2, but with plowing the
growth is insignificant from 22.9 kg/cm2 to 26.4 kg/cm2. In this regard, the
average indicators will differ: 26.2 kg/cm2 in the control variant and 22.4
kg/cm2 in the plowing variant.

Thus,For seed germination and root system growth in winter wheat,
plowing is better, since if the seeds are very hard, it will be difficult for them to
develop.

The soil structure is understood as the interconnected aggregates into

which the soil is broken down, and they can be of different sizes. They can be
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either structural, having a shape and size, or structureless, connected into large
aggregates and forming a continuous layer, due to which the seeds and root
system cannot develop properly.

Analyzing the 3rd table of soil structure, it can be seen that in the
emergence phase with disc stubble cultivation in the variant without fertilizers,
agronomically valuable aggregates prevail over others and make up 62.7% as

opposed to 37.3%, and the structure coefficient was 1.68.

Table 3 — Soil structure in layer 0—-30 cm depending on the main treatment and

the rate of mineral fertilizer

Option Size of units, mm Structural
soil cultivation fertilizers | >0.25 + <10 | <0.25 +>10 | coefficient
shoots
BO (k) 62.7 37.3 1.68
Disc peeling Bl 63.7 36.3 1.76
B2 64.2 35.8 1.79
BO 57.3 42.7 1.34
Plowing Bl 58.1 41.9 1.39
B2 58.4 41.6 1.40
full ripeness
BO (k) 49.8 50.2 0.99
Disc peeling Bl 50.7 49.3 1.03
B2 51.2 48.8 1.05
BO 50.4 49.6 1.02
Plowing Bl 51.3 48.7 1.05
B2 51.9 48.1 1.08

B0 — without fertilizers.
B1 — recommended rate of mineral fertilizer.
B2 — intensive rate of mineral fertilizer.

http://ej.kubagro.ru/2025/01/pdf/13.pdf




Hayunsrii xypuan Kyol'AY, Ne205(01), 2025 rox 9

In the variant with the recommended dose of fertilizers, the indicators
almost did not change their figures and were equal to 63.7% and 36.3% with a
coefficient of 1.76. And in the variant with an intensive dose, the indicators
slightly increased by 0.5%, both options. And the coefficient increased by 0.3
units.

When plowing on an unfertilized background, the percentage of
agronomically valuable aggregates decreased by 5.4%, and the percentage of
aggregates larger than 10 mm and smaller than 0.25 mm, on the contrary,
increased by 6.9% and the coefficient decreased by 0.34. The percentage of
agronomically valuable aggregates on the background with the recommended
dose slightly increased to 58.1%, and other aggregates decreased and equaled to
41.9% with a coefficient of 1.39. It is also worth mentioning the option with an
intensive dose of fertilizers, that the percentage of these indicators almost did
not change, but stands at the level of 58.4% and 41.6% and an increase in the
coefficient by 0.1.

At the onset of the full maturity phase, the data of the indicators for disk
peeling on an unfertilized background, aggregates with a size of less than 10 mm
and more than 0.25 mm decreased to 49.8%, and others, on the contrary,
increased to 50.2% and a decrease in the coefficient of as much as 0.99. Already
in the variant with the recommended dose of mineral fertilizers, the first
indicator increased to 50.7%, and the second decreased to 49.3%. But the
coefficient of structure increased slightly to 1.03. The variant with an intensive
dose of mineral fertilizers also increased to 51.2% of valuable aggregates and
the percentage of variants with a different size decreased to 48.8% and the
coefficient became 1.05.

When plowing, the indicators almost did not change their numbers, but it
is worth noting that against the background where fertilizers were not applied,
the necessary units increased by 0.6% in relation to the same option, but already

on disk processing, but units with other sizes decreased by only 0.8% and the
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coefficient grew by only 0.3. Already in the option with the recommended
doses, the percentage of valuable options increased to 51.3% and other units
considered by us decreased to 48.7% and the coefficient increased by 0.3,
becoming 1.05. The last considered option of the necessary units in this table
also increased to 51.9%, and units less than necessary decreased to 48.1% and
the structure coefficient has already become 1.08.

Summarizing all of the above, we conclude that for better growth and
development of winter wheat plants, agronomically valuable aggregates are
needed, which prevail in disc stubble cultivation, in contrast to plowing, and
with an increase in the dose of mineral fertilizers, their percentage increases, but
insignificantly. Therefore, based on the tabular data, it is better to use such soil

treatment as disc stubble cultivation.

Conclusion

By the time of emergence, the soil density reached 1.24 g/cm3 with disc
stubble cultivation, which will have a positive effect on the growth of the root
system of wheat, and with plowing the density was lower - 1.17 g/cma3.
Gradually, the density increases in both variants, reaching 1.29 g/cm3 and 1.23
g/cm3 in the earing phase. By the end of the growing season in the phase of full
maturity, the density reached 1.30 g/cm3 for plowing and is in the optimal norm
for winter and 1.34 g/cm3 for disc stubble cultivation, showing us that the
optimal indicators were with deeper cultivation, and the increase in density is
associated with frequent movements of agricultural machinery. Moving on to
the dynamics of soil hardness, it is worth noting that at the beginning of wheat
development, this indicator was at the level of 11.9 kg/cm2 for the first
treatment and 2 times less - 5.7 kg/cm2 for the second treatment. As the crop
develops and reaches the earing phase, the soil hardness increases by 12.2
kg/cm2 for 10-12 cm cultivation and by 11.6 kg/cm2 for deeper cultivation. But
already at full grain maturity during peeling, the increase was insignificant, only
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2.1 kg/cm2, increasing to 26.2 kg/cm2, but with plowing, the increase was
greater - 5.1 kg/cm2, growing to 22.4 kg/cm2. These indicators are due to the
fact that the soil comes to its natural composition. The soil structure
characterizes the presence of agronomically valuable aggregates in the soil
profile and if their number is greater than structureless ones, this will have a
positive effect on the development of plant roots and the crop as a whole.
Therefore, from the emergence of shoots, the greatest number of valuable
aggregates was with disc peeling with fertilizers in a double dose, amounting to
64.2%. As winter wheat developed, the number of necessary units decreased,
but the largest number remained on the other option - on plowing with a double

dose of fertilizers and showed figures of 51.9%.
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