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B pabote npencraBiieHB JaHHBIE TI0 H3YICHUIO
MPOAYKTUBHOCTH O3MMOI1 MIIEHUITH copTa bezocras
100, Bo3menbIBaEMOI O TIPEAIIECTBEHHUKY KYKYpY3a,
B CTAllHOHAPHOM OTIBITE Ha YEPHO3EME
BBIIIEIIOYCHHOM. MecTo MpOBEACHNUS HCCIeJOBaHUH —
onbiTHOE TIoNie YOX «Ky6aub» KyoI'AY. IlepBoe
otneneHue Yuxo3 Kybans Ky6I'AY Haxoautcs Ha
BTOpOH Teppace mpasoro Oepera peku Kybanu, B 5 kM
ot ropona KpacHogapa. O0beKT uccienoBaHui —
BIIMSIHHE MMUHUMH3AIMK OCHOBHOM 00paOOTKH MOYBHI
Ha MPOJYKIHOHHbIE TIOKA3aTeIN 03UMOM MIISHHIIBI
copra be3ocras 100. MakcumaibHble KOJTUYECTBO
MPOAYKTHUBHBIX CTeOJIeH, Macca 3epHa ¢ KoJoca ’
Omotornveckasl ypoxxaiHOCTh O3MMOM MIIICHHUIIBI OBLITH
c(hOpMHUPOBAHEKI IIPH MPOBEICHIH MEIIKOH 00paboTKH
MOYBHI (IMcKoBOe nymienne) Ha 10-12 cm Ha doHe
PEKOMEHI0BaHHON HOPMBI MUHEPAJIBHOTO YA00pEHHs
(NgoPgoKeo+tNso) — 563 wt./m%, 1,64 1 923 t/M?,
COOTBETCTBEHHO. TaKue NoKa3aTeiH, Kak JJTHHA
KOJIOCa, KOJIMYECTBO KOJIOCKOB B KOJIOCE, KOJIMYECTBO
3epeH B kosioce u Macca 1000 3epeH sBnstoTCs
OTHOCHTEJILHO CTaOWIIHBIMH COPTOBBIMHU
InpU3HaKaMu. BBICOKYIO ypOxKaHHOCTh 03UMOM
MIIEHUIBI MOKHO TTOJYYHTh ITPH IIPOBEICHUN MEJKOM
00paboTKM MOYBHI (JIcKOBOE JymieHue) Ha 10-12 cm —
7,40-8,89 1/ra. BHeceHne peKOMEHIOBAaHHOH HOPMBI
muHepanbHOTro yaooperus (NgoPeoKeotNsp)
obecrieunBaeT pocT ypoKaHOCTH 03UMOM MIIEHUIIBI
Ha 20,1 % Ilpu narencuBHON (N120P120K120+Ngo)
HOpMe y100peHHs ypoXKaifHOCTh He pacTeT, pa3HUIia B
ypoxaitaoctH B 0,21 1/ra Mmenbsie HCPgs (0,37 1/ra) n
MOTOMY HE CylllecTBeHHa. V3yuaeMbie nprembl
OCHOBHO# 00pa0OTKH MOYBHI OKa3bIBAIH BIUSHUE HA
KauecTBO yporKas 03MMOM MieHu1bl BHecenue
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The article presents data on the study of productivity of
winter wheat varieties called Bezostaya 100, cultivated
after corn as a predecessor, in a stationary experiment
on leached chernozem. The research location is the
experimental field of the UOH "Kuban" of KubSAU.
The first branch of the UOH Kuban KubSAU is
located on the second terrace of the right bank of the
Kuban River, 5 km from the city of Krasnodar. The
object of the research is the effect of minimizing
primary soil cultivation on the production indicators of
winter wheat of the Bezostaya 100 variety. The
maximum number of productive stems, grain weight
per ear and biological yield of winter wheat were
formed by shallow soil cultivation (disc stubble
cultivation) at 10-12 cm against the background of the
recommended rate of mineral fertilizer
(N60P60K60+N30) — 563 pcs/m2, 1.64 and 923 g/m2,
respectively. Such indicators as ear length, number of
spikelets per ear, number of grains per ear and weight
of 1000 grains are relatively stable varietal
characteristics. High yield of winter wheat can be
obtained by shallow soil cultivation (disc stubble
cultivation) at 10-12 cm — 7.40-8.89 t/ha. The
application of the recommended rate of mineral
fertilizer (N6OP60K60+N30) ensures an increase in the
winter wheat yield by 20.1%. With the intensive
(N120P120K120+N60) fertilizer rate, the yield does
not increase; the yield difference of 0.21 t/ha is less
than the HSR05 (0.37 t/ha) and therefore is not
significant. The studied primary soil cultivation
techniques influenced the quality of the winter wheat
yield. The application of mineral fertilizers contributed
to the improvement of such indicators as grain unit (by
11-12 g/l), protein content (by 0.37-63%) and gluten
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MHHEPAIBHBIX YA0OPEHUH CIIocOOCTBOBAIIO (by 0.90-2.84%), as well as grain vitreousness (by
YIIy4IIEHUI0 TaKUX MOKa3aTeleil, kak HaTypa 3epHa 1.77-2.47%)

(#a 11-12 1/x), conepkanune nporenna (Ha 0,37-63 %)

1 kneiikoBuHbI (Ha 0,90-2,84 %), a Tarxoke

CTEKJIOBUIHOCTH 3epHa (Ha 1,77-2,47 %)

Kurouessie crosa: [INEHNALIA O3UMAS, Keywords: WINTER WHEAT, USTLELESS 100,
BE30CTAZ 100, CTPYKTVYPA, YPOXANHOCTD, STRUCTURE, YIELD, QUALITY
KAYECTBO

http://dx.doi.org/10.21515/1990-4665-208-007

Introduction

Winter wheat in Kuban is grown using intensive technology. Intensive
technology includes high-quality primary tillage, providing plants with balanced
nutrition taking into account the content of basic elements in the soil, sowing
should be carried out at the optimal time, and correct fertilization during the
growing season of winter wheat. At the same time, it is necessary to take into
account the prevailing conditions in each specific field. In 2022, 15 million 100
thousand tons of grain were harvested in the Krasnodar Territory. There are 20
thousand tons more cereals and legumes, and 100 thousand tons more wheat
compared to 2021. The average grain yield in 2022 is 65 c/ha higher than last
year's 61.8 c/ha. The winter wheat yield in 2022 is 67.4 c/ha, which is 3.7 c/ha
higher than the wheat yield in 2021 (63.7 c/ha). Under 2022 conditions, winter
crops occupied an area of 1.9 million hectares. The new harvest mainly consists
of food grain: almost 90% of the 3rd and 4th class. The record gross wheat
harvest is 10.7 million tons [1-5].

Gross grain harvests are negatively affected by large variability in yield.
The issues of obtaining high yields of quality winter wheat grain arise annually.
Due to the wide use of mineral fertilizers, new problems constantly arise.
Biochemical processes that occur in crop plants during the growing season
depend on the cultivated variety, the climatic conditions that develop in a given
year and the geographical location and amount of precipitation, as well as the
availability of mineral nutrition. Scientific publications reflect the role played by

mineral nutrition elements at different stages of organogenesis and their
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influence on the formation of the grain yield and its quality. Nitrogen plays a
primary role in the mineral nutrition of wheat. This element is usually at a
minimum in the conditions of the Krasnodar Territory. And in winter wheat
plants its content reaches 0.5 - 0.6% of the total dry matter. This element is
present in all amino acids and proteins, chlorophyll, biologically active
compounds, many important enzymes, and promotes the synthesis of organic
matter [10].

In all cases, the application of fertilizers during the cultivation of winter
wheat increases the grain yield and gluten content. This ultimately has a positive
effect on the income from a unit of sown area. The use of mineral fertilizers on
wheat affects the growth and development of crop plants, its yield and the
quality of grain varieties, regardless of the maturity group. But mineral
fertilizers do not affect the timing of emergence, but an increased background of
mineral nutrition extends the duration of crop vegetation from 2 to 5 days,
depending on the early maturity of the variety. The use of mineral fertilizers
contributes to an increase in not only the height of winter wheat plants by 2-4
cm, but also their mass per unit area. [6-9, 11].

All this requires further study and improvement of individual techniques,
which form the technologies. Improvement of soil cultivation techniques,
fertilization of grain crops, where the reserves for obtaining high yields are
mainly hidden, are becoming relevant. Therefore, the purpose of our research
was to study the production indicators of winter wheat of the Bezostaya 100
variety, cultivated after the predecessor corn, in a stationary experiment on
leached chernozem.

Material and object of research

The experimental field where we conducted research in 2024 is located at
the Kuban UOH of KubGAU. The first branch of the Kuban UOH of KubGAU
is located on the second terrace of the right bank of the Kuban River, 5 km from
the city of Krasnodar. The first branch of the Kuban UOH of KubGAU is a
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multifunctional complex consisting of production facilities for the production of
crop and livestock products, and is also an advanced farm for the transfer of
experience in innovative techniques and technologies. The experimental field is
located here. Leached chernozem is most widespread on the territory of the
farm.

The experiment studied the production indicators of winter wheat of the
Bezostaya 100 variety, cultivated after corn as a predecessor, in a stationary
experiment on leached chernozem.

Research results

Elements of the crop structure of field crops allow us to determine the
yield size at the early stages of plant development. These elements include: the
number of productive stems, the length of the ear, the number of grains in the
ear, the weight of grain from 1 ear, the weight of 1000 grains. Thanks to this, we
can calculate the biological yield.

The necessary elements of the structure, depending on the soil cultivation
and the rate of applied fertilizers are recorded in Table 1. Studying the table on
the structure of the crop for soil cultivation with disk stubble cultivation, the
number of productive stems in the control was 538 pcs/m2, but when applying
the recommended fertilizer rate, this number increased to 563 pcs/m2 and did
not change with the intensive fertilizer rate.

Table 1 — Structure of the grain yield of winter wheat variety “Bezostaya 100”

Option Number of Ear Number of M1000 | Numberof| Grain Biological
soil fertiliz | productive | length, | spikeletsinan grains in weight | yield, g/m2
cultivation | er rate stems, cm ear, pcs. anear, |[from1ear,
pes/m2 total incl. pes. g
producti
ve
Disc BO (K) 538 10 17 14 355 40.0 1.42 764
peeling B1 563 10 17 14 40.5 40.5 1.64 923
B2 536 10 17 14 36.4 40.4 1.47 790
Plowing B0 382 10 17 14 44.5 41.8 1.86 712
Bl 388 10 17 14 51.3 42.4 2.18 846
B2 398 10 17 14 46.7 42.0 1.96 781
BO — used

B1 - N60P60K60+N30
B2 — N120P120K120+N60
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The studied winter wheat cultivation techniques had no effect on such
indicators as ear length, number of ears and grains in an ear.

Among the indicators of the crop structure, it is necessary to pay attention
to the grain weight per ear, where 1.42 g was in the variant without fertilizers,
1.64 g with the introduction of the recommended fertilizer rate
(N60P60K60+N30)and 1.47 g with the introduction of an intensive fertilizer rate
(N120P120K120+N60). Deducing the biological yield from the studied data, it
Is clear that the control was the lowest with a figure of 764 g/cmz2, then there is
an increase to 923 g/cm2 and to 790 g/cm2 for the variants with one and the
other fertilizer.

When using plowing, the initial indicators for productive stems were
lower than with disc stubble cultivation and were 382 pcs/m2. The applied
fertilizers did not affect this factor, since they were 388 pcs/m2 for the second
option and 398 pcs/m2 for the third option.

The studied winter wheat cultivation techniques had no effect on such
indicators as ear length, number of ears and grains in an ear.

The grain weight per ear increased by 0.44 g in the variant without
fertilizers, by 0.76 g in the variants with the recommended rate of mineral
fertilizer, and by 0.54 g for the intensive rate of mineral fertilizer.

And moving on to biological yield, it is worth noting that without
fertilizers the yield was lower by 52 g/cm2 and became 712 g/cm2. In further
variants there was a growth trend and biological yield was higher by 82 g/cm2,
becoming 846 g/cm2, and higher by 17 g/cm2, i.e. 781 g/m2.

From the listed and noted data, it can be concluded that both soil
cultivation and fertilizers change the indicators of the winter wheat yield
structure. The maximum number of productive stems, grain weight per ear and
biological yield of winter wheat were formed during shallow soil cultivation
against the background of the recommended rate of mineral fertilizer
(N60P60K60+N30) - 563 pcs./m2, 1.64 and 923 g/m2, respectively. Such
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indicators as ear length, number of spikelets in an ear, number of grains in an ear
and weight of 1000 grains are relatively stable varietal characteristics.

Yield is the gross harvest of agricultural crops per unit area. This is the
indicator that the economy and its further implementation strive for. However,
this indicator is influenced by many factors, biotic or abiotic, as well as
anthropogenic under the influence of human activity.

The yield data are in Table 2.

Table 2 — Grain yield of winter wheat depending on primary soil cultivation and

mineral fertilizer rate, t/ha

Option Deviation from
: o By factor
soil - Productivity control
o fertilizers
cultivation t/ha % A | IN
b/fertilizer (k) 7.40 - - 7.12
_ | N6OP60K60+N3
Disc peeling 8.89 +1.49 +20.1 8.42
0 7.97
at 10-12 cm
N120P120K120
7.61 +0.21 +2.8 7.56
+N60
b/fertilizers 6.84 -0.56 -7.6 -
_ N60P60K60+N3
Plowing to 7.95 0.55 +7.4 -
0 7.43
20-22 cm
N120P120K120
7.51 0.11 +1.5 -
+N60
HSRO5 for options 0.37 - - -
Factor A - - 0.28 | -
Factor B - - - 10.31

When studying the yield table of winter wheat on the control variant with

disk stubble cultivation, the yield was 7.40 t/ha. The recommended fertilizer rate
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had a positive effect on the yield, since there is an increase of 1.49 t/ha (or
20.1%) and it becomes 8.89 t/ha in relation to the control.

But with the largest amount of fertilizer, the yield will not increase; the
difference in yield of 0.21 t/ha is less than the HSRO05 (0.37 t/ha) and therefore is
not significant.

With the use of plowing at 20-22 cm, the variant without fertilizers did
not reveal any increase in yield; even a decrease in yield by 0.56 t/ha (or 7.6%)
was noted.

Compared to the control, plowing with the recommended fertilizer rate
significantly increased the yield by 0.55 t/ha (or 7.4%) and reached 7.95 t/ha.
Just like in the previous variant, the intensive rate showed a similar result - the
difference in yield of 0.11 t/ha is less than the HSRO05 (0.37 t/ha) and therefore is
not significant.

The smallest significant difference for the variants was 0.37 t/ha, while
the NSRO5 for factor A was within 0.28, and for factor B — 0.31 t/ha.

Drawing a conclusion for this agricultural year, the highest yield was
recorded with the application of the recommended rate of mineral fertilizer
against the background of disc stubble cultivation to a depth of 10-12 cm and
amounted to 8.89 t/ha.

In the technology of cultivation of winter wheat of the Bezostaya 100
variety, the main soil cultivation has the largest specific weight — 68.2%. In
second place are mineral fertilizers, the share of which is 29.7%.

Based on the analysis, it can be concluded that high yields of winter wheat
can be obtained by shallow primary tillage at 10-12 cm — 7.40-8.89 t/ha.
Application of only the recommended rate of mineral fertilizer
(N60P60K60+N30) ensures an increase in winter wheat yields by 20.1%.

Grain quality is a series of features and various properties such as
biological, physiological, physical and chemical. And depending on the purpose,

they can be used for seed, food or feed purposes.
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The set of data on various indicators of winter wheat grain quality is

shown in Table 3.

Table 3 — Grain quality of winter wheat variety “Bezostaya 100”

Option Grain | Protein, Gluten Glassy
soil fertilizer rate nature, % % IDK | appeara
cultivation g/l nce,
%
Disc without fertilizers (k) 807 11:30 |17.33| 70.77 | 48.53
peeling  N60P60K60-+N30 815 | 1150 |17.97 | 72,00 | 50.47

N120P120K120+N60 | 819 11.67 |18.23| 72.50 | 51,00

Plowing without fertilizers 822 12.20 |19.33| 69.83 | 49.33

N60P60K60+N30 829 12.67 | 20,20 | 72.37 | 50.03

N120P120K120+N60 | 833 1283 |20.60| 72.67 | 51.10

To determine the grain quality, it is necessary to refer to Table 10, where
it is evident that with disc peeling, the grain nature was 807 g/l under control,
with the addition of fertilizers and an increase in their rate, the data increased to
815 g/l and to 819 g/l. As for the percentage content of protein, its amount did
not exceed 12% and in each variant, it was as follows: 11.30% without
fertilizers, 11.50% with the recommended rate and 11.67% with an intensive
(double) rate. Fertilizers had a positive effect on gluten, since without them, the
IPC was 70.77, and the percentage was 17.33, but with the introduction of
fertilizers already with them, the IPC increased to 72.00 and 72.50 and to 17.97
and 18.23% with the recommended and intensive rates, respectively.

When analyzing the vitreousness, it is noticeable that fertilizers

contributed to an increase from 48.53% in the variant without fertilizers to
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50.47% in the variant with the recommended fertilizer rate and to 51.00% at the
double fertilizer rate.

Plowing had a positive effect on the grain quality and in particular on the
grain unit indicator, because on a non-fertilized background its data were 822 g /
I, and with fertilizers there is an increase of 7 g /1 and 11 g / | for both options
with fertilizers. Protein was within 12.20% on the control option, 12.67% on the
option with the recommended rate, and at the intensive rate was 12.83%. When
examining gluten, it was noted that the maximum figures were present in the
option where there was an intensive background of fertilizers, and corresponded
to 72.67%. Further, the best percentage of vitreousness was at the intensive rate
- 51.10%, the recommended rate showed a figure of 50.03%, and the option
without fertilizers - 49.33%.

In conclusion, it is worth noting that the studied methods of primary soil
cultivation influenced the quality of the winter wheat crop. The application of
mineral fertilizers contributed to the improvement of such indicators as grain
unit (by 11-12 g/l), protein content (by 0.37-63%) and gluten (by 0.90-2.84%),

as well as grain vitreousness (by 1.77-2.47%).

Conclusion

The maximum number of productive stems, grain weight per ear and
biological yield of winter wheat were formed by shallow soil cultivation (disc
stubble cultivation) at 10-12 cm against the background of the recommended
rate of mineral fertilizer (N60P60K60+N30) — 563 pcs/m2, 1.64 and 923 g/m2,
respectively. Such indicators as ear length, number of spikelets per ear, number
of grains per ear and weight of 1000 grains are relatively stable varietal
characteristics. High yield of winter wheat can be obtained by shallow soil
cultivation (disc stubble cultivation) at 10-12 cm — 7.40-8.89 t/ha. The
application of the recommended rate of mineral fertilizer (N60OP60K60+N30)
ensures an increase in the winter wheat yield by 20.1%. With the intensive
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(N120P120K120+N60) fertilizer rate, the yield does not increase; the yield
difference of 0.21 t/ha is less than the HSRO05 (0.37 t/ha) and therefore is not
significant. The studied primary soil cultivation techniques influenced the
quality of the winter wheat yield. The application of mineral fertilizers
contributed to the improvement of such indicators as grain unit (by 11-12 g/l),
protein content (by 0.37-63%) and gluten (by 0.90-2.84%), as well as grain
vitreousness (by 1.77-2.47%).
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