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Abstract. Winter wheat in Russia occupies more than half of the sown areas 
of grain crops and more than 70% of winter crops. Advanced farms with a 
high culture of farming (crop rotations, fertilisers, soil treatment, etc.). The 
yield of this crop is more than 40 kg per 1 ha. One of the reasons is the lack 
of scientifically substantiated varietal technology of cultivation of this crop 
in relation to soil-climatic and regional zones. As subjects of research, 
promising varieties, Skipetr,Moscovskaya 56, and Zorro were used. The 
research was conducted in 2020-2022 in the conditions of the foothill zone 

of the farm "Dubovitskoe" Maloarkhangelsky district of Orel region. The 
paper considers the economic value of the variety, which is determined by 
the totality of biological and technological, food, and baking properties of 
high-quality varieties of agricultural crops. The choice of high-quality 
varieties of winter wheat and the use of the genetic resource of the variety is 
a decisive factor in increasing the yield of many agricultural crops, including 
winter wheat. When selecting the seed, it is worthwhile to assess it 
competently and understand all the risks of its cultivation. For many years, 

breeders around the world have been working on developing new productive 
and productive varieties. Much attention should be paid to the adaptive 
adaptation of varieties to external environmental conditions, which will 
depend on how much stable it will be possible to obtain for the programmed 
yield. The result of the work done shows that the new varieties under study 
are not inferior but superior to the control variety, which was required to be 
proved. 

1 Introduction 

The main component of increasing winter wheat yield in Russia is the selection of varieties 

with high adaptability to external environmental factors [1, 2]. But we should not forget that 

in recent years, weather conditions have been changing and many adapted varieties are not 

able to withstand these changes. In recent years, weather conditions have become extreme 

during the vegetation period of winter wheat, very often the phenomenon of drought, elevated 

temperatures, uncharacteristic of certain climatic zones [3, 4]. Due to this, breeders were able 

to identify the level of adaptability of varieties and divide them by ecological plasticity. Thus, 
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the selection of similar material for breeding should take into account not only the genotypic 

potential of grain quality, but also the reaction to changes in conditions during the period of 

filling and formation, the degree of its preservation in unsuitable environmental conditions 

[5]. Consequently, the programmes carried out by breeders should be aimed at creating 

adaptive forms that will be characterised by a high degree of suitability to any changes in the 

environment [6, 7]. It has also long been known that there is a negative correlation between 

quality and yield of winter wheat grain, thus, the most important task for the breeder is to 

develop varieties that will combine high quality and yield in new winter wheat varieties 

[8,9,10]. 

2 Research objectives 

Thus, breeders are faced with the task of creating wheat varieties resistant to high plant 

density, with a larger reproductive part than the vegetative part, to lodging of varieties, to 

increase their coefficient of economic viability [11]. According to Vavilov N.I., it follows 

that the main way to fight against crop diseases at present is to create or select varieties that 

will be the most resistant to the impact of external pathogenic factors on them. In recent 

years, diseases caused by fungi of the genus Fusarium are of particular danger in winter wheat 

crops cultivated under intensive technology. They affect ear, grain, stem bases and root 

system of plants. Diseases caused by these micromycetes occupy the leading place among 

cereal diseases by their prevalence and harmfulness [12, 13]. Significant damage to wheat 

grain production is caused by spikelet fusarium, which is widespread in many countries of 

Europe, America, Canada, and Australia.  
Surveys on the study of varietal productivity of winter wheat in 2020-2022 were carried 

out in the circumstances of the farm "Dubovitskoe" Maloarkhangelsky district, Orel region. 

Full soil characteristics of the experiment location are given in Table 1. 

Table 1. Soil and subsoil description of LLC Dubovitskoe, Maloarkhangelsky District, Orel region. 

Characteristic features of soil Indicators 

Soil type and subtype in test plots Black soil podzolised 

Lower boundary of the rooting layer in the soil section 0.82 m 

Stoniness degree Slightly stony 2-4 m3/ha 

Field moisture content 28.1 % 

Infiltration rate 0.50-0.061 mm/min 

Granulometric composition of soils Heavy loam 

Soil volumetric weight 1.1-1.13 g/cm3 

Total soil porosity Finely porous – 52.7 % 

Humus content 5.02 % 

Total nitrogen content 0.38-0.42 % 

Soil acidity (pH) 
Salt spray pH5.07  

Aqueous solution pH 6.18 

Calcium carbonate content (CaCO3) 29.4 mg/eq per 100 g of soil 

Base saturation 88.2-90.8 % 

Mobile phosphorus content 11.02 mg/ 100 g soil 

Mobile potassium content 14.83 mg / 100 g soil 

Exchangeable cations composition Ca – 29.4 % Mg – 3.3 % 
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In the farm winter wheat is cultivated on predecessors: black fallow, soya. The quality of 

seed material is shown in Table 2.  

For sowing we used seeder D9-60 (12.5 cm) at the rate of 2.5 million pieces per ha. 

Table 2. Seedquality 

Category of seed sown 
Skipetr Zorro Moskovskaya 56 

Original seeds Original seeds Original seeds 

Purity % 99.80 99.57 99.00 

Viability, % 98.00 96.00 99.00 

Seed maturity, % 97.80 95.59 99.00 

 

In the spring period (tillering) the following components were used:  

Fungicide - Azorro 1.00 l / ha. Against brown rust, powdery mildew, leaf septoriosis, 

pyrenophorosis, cercosporellosis. 

Herbicide - Primadonna super 0.75 litres / ha. Against annual weeds, including bush to 

2.4-D and MCPA, and some perennial dicotyledons 

Insecticide - Fascord 0.1-5 litres / ha. Against cereal flies, turtle bug, flea beetles, aphids, 
cicadas, thrips, bumblebees. 

Leaf feeding - Biostim Universal 0.5 litres / ha, Ultramag combi for cereals 1.0 litres / ha. 

The second treatment (2 leaves - tillering in cereal weeds) 

Fungicide - Titul trio 0.6 litres / ha. Against powdery mildew, brown rust, septoriosis, 

pyrenophorosis, ear blight. 

Herbicide - Ovsyugen express 0.5 litres / ha. Against annual cereal weeds (species of 

bristlewort, chicken millet, weed millet, fescue, etc.). 

Insecticide - Imidor 0.1 litre / ha. Against turtle bug, intra-stem flies. 

Leaf fertiliser - Ultramag combi for cereals 1.0 / ha. 

The third treatment (beginning of earing) 

Fungicide - Triad 0.6 litres / ha. Against Fusarium ear 

Insecticide - Kinfos 0.25 l / ha. Against turtle bug, bread beetle. 
Leaf fertiliser - Biostim grain 0.5 l / ha.  As a system of mineral nutrition:  

Main fertiliser - Diamophosca (10:26:26) 

1 top dressing (beginning of tube emergence) - Ammonium nitrate (34) 

2 top dressing (beginning of earing) - UAN (32). 

 

The scheme of the experiment includes the following variants: 

1 variant - variety Skipetr (test)  

2 variant - variety Zorro 

3 variant - varietyMoskovskaya 56. 

3 Methods and materials 

The varieties were cultivated according to the same technology: the area of the sowing plot 

was 1200 m2, the area of the survey plot was 100 m2. Repetition in the experiment was 

threefold. All related analyses were carried out according to generally accepted methods and 

GOST. To assess the overwintering of winter wheat, the number of stems before going into 

winter and the number of stems after overwintering were counted. From the results obtained, 

the percentage of crop survival was expressed. To determine the productive bushiness, the 

average number of stems on one plant that yielded mature grain was calculated. The ratio of 

the total number of stems per 1 m2 to the number of productive plants per 1 m2. The length 

of 25 inflorescences was measured, determining the average length of the ear (from the point 
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of attachment of the lower ear to the top of the upper ear, not including awns) with an 

accuracy of 0.5 cm.  The method of measuring the nature of the grain was carried out with 

the use of purka consists in filling with grain a measuring container with a falling weight - a 

measure (measuring container), having a nominal capacity of 1 dm3 and measuring the mass 

of this grain by weighing on scales with the subsequent exclusion from the result of weighing 

the mass of the empty measure with a falling weight in it. Gluten content was determined by 

the ratio of gluten content in the raw form to the total protein content. In our experiment we 

studied winter wheat varieties Skipetr and Moskovskaya 56, zoned in Region 5, as well as a 

promising variety of Oryol breeding Zorro. 

The results obtained in the research show that technologies and effective innovative 

productions contribute to the solution of the main task - to obtain the highest quality products. 
Thus, most of the production in Dubovitsky farm is directed to seed production, which 

doubles the profitability of cultivated crops [14, 15]. The rest of the production is sold as 

marketable products - not lower than the third class. Seed products are sold in the region and 

abroad. 

A large amount of new breeding developments of domestic and foreign science, Russian 

food systems and means of protection is laid down annually. That is why international 

conferences with the invitation of experts and specialists from the Russian Federation and 

friendly countries are constantly held at the Dubovitskoe base to demonstrate new 

technologies and agrotechnical methods of growing crops. The pilot centre has everything 

necessary for holding scientific seminars and conferences.  

Table 3 shows the areas, production capacity and crop yields for 2020. 

Table 3. Sown areas, gross production, crop yield in "Dubovitskoe" of Maloarkhangelsky district of 
Oryol region for 2020. 

Crop Area, ha Yield, c/ha Gross production, tonnes 

Winter wheat 2 087 65 13 566 

Spring wheat 1 512 60 9 072 

Oats 85 50 425 

Peas 246 42 1 033 

Buckwheat 380 22 836 

Grain maize 850 85 7 225 

Soybeans 1 593 25 3 983 

Vica-weight 44 45 198 

Millet 78 30 234 

Sugar beet 30 600 1 800 

Forage crops and other 425 - - 

Total 7 330   

4 Results 

Data on overwintering of winter wheat varieties are presented in Table 5. 

According to the data of Table 4, it follows that variety Zorro best passed the 

overwintering stage (95%), which is more than the control (Skipetr) by 17%. The 

Moskovskaya 56 variety had 2 % lower overwintering readings than the control. 

 

 

 

, 01031 (2024)BIO Web of Conferences

AQUACULTURE 2023
https://doi.org/10.1051/bioconf/20248401031 84

4

RETRACTED



Table 4. Effect of variety peculiarities on overwintering of cereals 

Experimental 

sample 

Number of stems in 

autumn, pcs./1 plant 

Number of stems in 

spring, pcs./1 plant 

Pre-

winterisation 

process, % 

Skipetr (test) 3.6 2.8 78 

Zorro 3.8 3.6 95 

Moskovskaya 
56 

3.7 2.8 76 

 

The results of the conducted research show that the studied varieties of cereals have a 

tangible effect on the indicators of elements of yield structure (Table 5). 

The highest 1000 grains of winter wheat is achieved by variety Zorro - 41.1 g, which is 
4.2 g higher than the standard Skipetr. 

Table 5. Variety influence on elements of winter wheat yield structure 

Wheat 

variety 

Productivity in 

plant bushiness 

Spike 

length, cm 

Number of 

grains per 

ear, pcs. 

Grain 

weight in 

ear, g 

Weight 

of 1000 

grains, 

g 

Skipetr (test) 2.1 8.6 30 1.10 36.9 

Zorro 2.3 9.5 38 1.12 41.1 

Moskovskaya 
56 

2.2 7.4 27 1.06 34.2 

 

The highest coefficient of productive bushiness of winter wheat was provided by variety 

Moskovskaya 56 - 2.2, which is higher than the standard Skipetr by 0.1 and variety Zorro 
(+0.2 to control). Variety Zorro showed better indicators for ear length, grain weight in the 

ear and grain in it (9.5 cm, 1.12 g, 38 pcs). That is higher than the control by 0.9 cm, 0.02 g 

and 8 pcs of grains, respectively. The yield of winter wheat was influenced by weather 

conditions and genetic features of cultivated varieties. Thus, under the conditions of 2020 

this indicator by varieties ranged from 51.0 kg / ha for variety Moskovskaya 56 to 78.6 kg / 

ha for variety Zorro. 

Table 6. Yield of winter wheat varieties in the farm "Dubovitskoe" of Maloarkhangelsky district of 
Orel region 

Winter wheat variety Yield, c/ha 
Deviation from control, +,- 

c/ha % 

Skipetr (test) 71.5 - - 

Zorro 78.6 +7.1 + 9.9 % 

Moskovskaya 56 51.0 -20.4 - 28.5 % 

HCP05  4.8  

 

In the Zorro variety, yields increased by 7.1 kg/ha, or 9.9 %. At the same time, the yield 

of Moskovskaya 56 decreased by 20.4 kg/ha (28.5 %) 

Researches have established that winter wheat varieties provide gluten content in grain at 

the level of 23.9 - 26.6 % (Table 7).  
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Table 7. Technological qualities of winter wheat grain depending on variety 

Winter wheat 

variety 

Natura, 

g/l 

Vitreousness, 

% 
Gluten, % 

Gluten quality, 

units. FDM 

Quality 

Group 

Skipetr (test) 775 45 23.9 77 II 

Zorro 765 47 26.6 85 II 

Moskovskaya 
56 

725 44 25.9 84 II 

 
The quality and quantity of gluten in grain is a genetically inherited trait. As a result, the 

highest quality of gluten is achieved in the grain of winter wheat variety Zorro is 26.6 %, 

which is higher than Skipetr variety by 2.7%.  According to the data of cultivation of the 

studied varieties observed that the highest yield was Zorro variety 73.8 kg / ha, which is 

higher than the control (Skipetr variety) by 13 kg / ha. 

5 Conclusions 

Based on the research conducted in 2020-2022 in the conditions of the farm "Dubovitskoe" 

of Maloarkhangelsky district of Orel region to study the varietal productivity of winter wheat, 

the following conclusions can be drawn: 

- The variety has a significant effect on the level of winter wheat overwintering: in the 
control variety,Skipetr overwintering was 78 %, and in the Zorrovariety increased by 17 %, 

reaching the level of 95 %. 

- Compared to the control, the yield of Zorro variety increased by 7.1 kg/ha, or 9.9 %.  

- The best indicators of the technological qualities of winter wheat grain were observed 

in the Zorro variety: vitreousness increased by 2 %, crude gluten content - by 2.7 %. 

- The maximum grain texture was formed on the control variety Skipetr and was 775 g/l, 

which is higher than that of Zorro variety by 10 g/l and Moskovskaya 56 variety - by 50 g/l.  
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