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Abstract. The article presents the material on the assessment of
productivity of released varieties of winter wheat in the conditions of the
Central Chernozem region.On the territory of Russia more than half of the
sown area of grain crops is occupied by wheat, 70% of which is the area of
winter crops. In advanced farms there is a high culture of agriculture (crop
rotation, fertilization, soil treatment, etc.). However, the yield of winter
wheat throughout the country is still insufficient and does not reach the
maximum potential of the crop. One of the reasons for this is the lack of a
scientifically based varietal technology for growing this crop in relation to
soil-climatic and regional zones.

1 Introduction

In the conditions of modern Russia, it is possible to create a highly profitable agricultural
production, which will allow to achieve high economic indicators. Modern technologies
and effective innovative products of Dubovitskoye LLC of Maloarkhangelsky district of
Oryol oblast allow solving the main task - to obtain products of the highest quality. Most of
the production in Dubovitskoye is directed to seed production, which doubles the
profitability of cultivated crops. The rest of the production is sold as marketable products of
at least third class. Seed products are sold in the region and beyond. The developed and
applied systems of grain quality assessment allow to create varieties with consistently high-
quality indicators, which is confirmed by production tests. It should be noted that not only
the high yield of new varieties has caused increased interest in them on the part of
commodity producers. Qualitative properties of new varieties also play an important role.
Although the production of valuable quality grain is associated with additional costs due to
higher doses of fertilizers, expanded plant protection complex, nevertheless, the analysis
shows that it is profitable, because nowadays the market price of grain takes into account
the quality indicators.

Analysis of the data accumulated by science and practice [1, 2, 3, 4, 5] to date shows
that some agronomic techniques are recommended without taking into account the specifics
of local conditions, and this is the reason why the system of winter wheat cultivation
remained almost universal. And this, in turn, determines the winter wheat yield, which is
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not always high and stable for many years. It is relevant and realistic to select varieties that
can effectively utilize heat energy and different illumination. Only having information
about the potential yield, adaptability and stability of the variety, its ability to respond to
improved growing conditions, it is possible to effectively use the variety under different
energy conditions.

The purpose of our research was to identify varietal productivity of winter wheat in the
conditions of the Central Chernozem region. The research was conducted in 2020-2022 in
the conditions of the foothill zone in LLC "Dubovitskoe" Maloarkhangelsky district of Orel
region. The work considers the issues of biology, developed agrotechnical bases of winter
wheat production, allowing to scientifically justify the technology of growing high and
stable yields of this crop [6, 7, 8].

2 Materials and Methods

Technology of grain sowing, generally accepted in the zone. AMAZONED 9-60 Super
seeder was used for sowing (row spacing width - 12.5 cm) with seed application rate - 2.5
(4.5) million seeds/ha. Mineral fertilizers: main fertilizer - diammophoska application rate
(NPK - 10:26:26); pre-sowing - sulfur-containing ammonium nitrate (N+S - 31:6). The
area of the sowing plot is equal to 1200 m?, the area of the accounting plot is equal to 100
m?. Repetition in the experiment was threefold. All related analyses were carried out
according to generally accepted methods and GOSTs. Studying the conditions for winter
care of the crop, we can characterize them as satisfactory. Analyzing the meteorological
data of the vegetation period of winter wheat (April - July), the following features of the
season can be noted.

In the system of agrotechnical measures determining the efficiency of intensive
technologies, an important role belongs to crop rotation. The influence of crop rotation
extends to all aspects of plant life and all processes in the soil. As for weed treatment, it
should be borne in mind that modern herbicides are highly effective, used in small doses.
When determining the timing of harvesting use visual: by the state of the crops, the color of
the straw, the upper internode, the color and consistency of the grain.

The choice of high-quality winter wheat varieties, that is, the use of the genetic resource
of the variety, is a decisive factor in increasing the yield of many crops, including winter
wheat. When choosing seed material, it is worth competently assessing it and understanding
all the risks of its cultivation. Breeders around the world have been working for many years
to develop new productive and high-quality crop varieties [9].

3 Results

One of the priority directions for breeders is to improve the quality of wheat grain,
depending on the initial seed. The economic value of a variety depends on the quality of the
grown products, which is determined by the totality of biological and technological, food
and baking properties. The understanding of grain quality can be different depending on the
direction of its use. It is believed that grain quality consists of many components that best
match the genetic potential of the variety being breed. Great attention should be paid to the
adaptive adaptation of varieties to external environmental conditions, which will determine
how consistently the programmed yields can be obtained. When selecting source material
for breeding, not only the genotypic potential of grain quality should be taken into account,
but also the reaction to changes in conditions during the period of filling and formation, the
degree of its preservation in unsuitable environmental conditions. The quality of seed
material is shown in Table 1.



BIO Web of Conferences 113, 01013 (2024) https://doi.org/10.1051/bioconf/202411301013
INTERAGROMASH 2024

Table 1. Seed quality of original seed material

Category of seed sown Grom Sineva Moskovskaya 56
Purity, % 99.8 99.6 99.0
Viability, % 98.0 96.0 99.0
Seed yield, % 97.8 95.6 99.0

The climatic conditions in May can be characterized as normal for this period in
comparison with long-term data. At the end of the vegetation period of winter wheat (July),
when grain formation is completed, most of the precipitation fell in the first and third ten-
day period of the month, 56.8 mm, which is 25% less than the multiyear norm. At the same
time, precipitation had a heavy rainfall character, which increased susceptibility to diseases
of leaf-stem apparatus of plants. The temperature was below the multiyear norm by 1.1°C.
Assessing the season of 2022, it can be noted that in general meteorological data
characterize the growing season of winter wheat as dry, and moisture conditions are
insufficient. Data on overwintering of winter wheat varieties are presented in Table 2.
According to the data of Table 2, it follows that variety Sineva best passed the
overwintering stage (95%), which is more than the control (variety Grom) by 17%. The
variety Moskovskaya 56 index characterizing overwintering was 2% lower than the control.

Table 2. Influence of varietal characteristics on winter wheat overwintering

Winter wheat N““.“ber .Of sttems before Number of stems after Overwintering
. winterization, pcs./1 S 0
variety overwintering, pcs./1 plant %
plant
Grom (control) 3.6 2.8 78
Sineva 3.8 3.6 95
Moskcsyzskaya 37 28 76

Our research shows that winter wheat varieties have a significant effect on the
indicators of yield structure elements (Table 3)

Table 3. Effect of variety on elements of winter wheat yield structure

Winter wheat Productive Spike Nun}ber_ of G_ram. Weight of
. . length, grains in weight in 1,000
variety bushiness . . .
cm spike, pcs. spike, g grains, g
Grom 2.1 8.6 30 1.10 36.9
Sineva 2.3 9.5 38 1.12 41.1
M"Sk‘s’?kaya 22 7.4 27 1.06 34.2

The highest weight of 1000 grains of winter wheat was achieved in the variety Sineva -
41.1 g, which is 4.2 g higher than the standard Grom.

The highest coefficient of productive bushiness of winter wheat was provided by variety
Moskovskaya 56 - 2.2, which is higher than the standard Grom by 0.1 and the variety
Sineva (+0.2 to control). The variety Sineva showed the best indicators for spike length,
grain weight in the spike and the number of grains in it (9.5 cm, 1.12 g, 38 pcs.), which is
higher than the control by 0.9 cm, 0.02 g and 8 pcs. grains, respectively.

The data in Table 4 show that both weather conditions and genetic characteristics of
cultivated varieties influenced winter wheat yield. Thus, under the conditions of 2022, this
indicator by variety ranged from 51.0 kg / ha for variety Moskovskaya 56 to 78.6 kg / ha
for variety Sineva.
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Table 4. Yield of winter wheat varieties

Winter wheat variety Yield, c/ha Devi;a}ilon from contro‘;) to-
Grom (control) 71.5 - -
Sineva 78.6 +7.1 +9.9%
Moskovskaya 56 51.0 -20.4 -285%
NWRs 4.8

In the variety Sineva, the yield increased by 7.1 c/ha, or 9.9 %. At the same time, the
yield of Moscow 56 decreased by 20.4 c/ha (28.5 %).

Research has established that winter wheat varieties provide gluten content in grain at
the level 0f 23.9 - 26.6% (Table 5), which corresponds to the second quality group.

Table 5. Technological qualities of winter wheat grain depending on variety

Winter Sodiu | Vitreousness, Gluten in Glut.en Quality

wheat mg/l | % grain, % quality, Group

variety ? ’ units. FDM

Grom 775 45 23,9 77 I

Sineva 765 47 26,6 85 I
Moskovsk | 795 44 25,9 84 1l

aya 56

An important indicator characterizing the quality of winter wheat grain is gluten
content. The highest quality of gluten in the grain of winter wheat variety Sineva - 26.6%,
which is higher than the variety Grom by 2.7%. The studied varieties of winter wheat by
gluten content in the grain corresponds to the second class. Thus, on average, the highest
grain vitreousness is provided by variety Sineva 47%, which is 2% higher than the control
variety Grom. The variety Sineva corresponds to the second class in terms of grain
vitreousness. The higher the grain with high natura, the more endosperm it contains. High
natura grain has a higher flour yield. Thus, more fulfilled grain was in variety Sineva 765
g/1, which is lower than variety Grom by 10 g/1.

4 Conclusions

Based on the research conducted in 2020-2022 the following conclusions follow:

1. Variety has a significant effect on the level of winter wheat overwintering: in the
control variety Grom overwintering was 78%, and in the variety Sineva increased by 17%,
reaching the level of 95%.

2.The maximum indicators of elements of yield structure were observed in the variety
Sineva: compared to the control, productive bushiness increased by 0.2, spike length - by
0.9 cm, the number of grains in a

3. Compared to the control, the yield of the variety Sineva increased by 7.1 c/ha, or
9.9%, the variety Moskovskaya 56 showed a decrease in yield by 20.4 c/ha, or 28.5%.

4.The best indicators of technological qualities of winter wheat grain were observed in
the variety Sineva: vitreousness increased by 2%, crude gluten content - by 2.7%.

5.The maximum natural grain was formed on the control variety Grom and amounted to
775 g/ 1, which is higher than the variety Sineva by 10 g / 1 and variety Moskovskaya 56 -
by 50¢g/1
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