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GENERAL CHARACTERISTICS OF THE WORK

Relevance of the research topic. Wheat (Triticum aestivum L.) holds a
leading position in global agriculture among cereal crops and serves as a primary
source of calories and plant-based protein for more than half of the world’s
population. Russia is one of the world's largest producers and exporters of wheat,
with a harvest of 85.9 million tons recorded in 2020, underscoring its strategic role
in ensuring food security at both national and global levels. However, the cultivation
of spring wheat faces numerous challenges, including climate change, nutrient
deficiencies, the development of fungal diseases, weed infestation, and the need to
Improve economic sustainability and profitability. In this context, increasing wheat
yield is essential. Therefore, it is crucial to develop and implement cultivation
technologies tailored to specific agroecological conditions, taking into account
varietal characteristics, disease pressure, and regional soil and climate conditions.
The use of scientifically based, site-specific agricultural practices can increase yields
by 15-30%, reduce the risk of yield losses from stress factors, and optimize
production costs (Rizwan et al., 2016; De Sousa et al., 2021; Schils et al., 2018;
Langridge et al., 2022; Akhtar et al., 2019; Chendev et al., 2015).

Degree of development of the research study. Despite existing studies, the
interactions between cultivation technologies, varietal characteristics, and their
combined effects on disease resistance and economic efficiency remain
insufficiently explored. This study addresses the lack of regionally adapted
cultivation practices for new spring wheat varieties developed at the Federal State
Budgetary Scientific Institution “Federal Scientific Center “Nemchinovka” (FSBSI
“FSC”). This gap underscores the importance and necessity of further research to
optimize cultivation techniques and enhance spring wheat's resilience in the face of
growing climatic and food security challenges.

Purpose of the research: to study the regularities of improving the
phytosanitary condition of spring wheat crops and increasing their productivity using
various cultivation technologies in the conditions of the Central Non-Chernozem
region.

Research objectives

1. To determine the effect of cultivation technologies with varying
intensity of mineral fertilizers and the use of chemical plant protection products on
the agronomic traits, yield, and grain quality of new spring wheat varieties.

2. To identify varietal differences in susceptibility to pathogens and
responses to applied cultivation practices.

3. To study the effect of plant protection products used in combination of
mineral fertilizers on the development and spread of fungal diseases in spring wheat
crops.



4. To assess the economic efficiency of each cultivation technology for
the cultivation of new spring wheat with different levels of intensity using mineral
fertilizers and plant production products.

The objects of research are spring wheat varieties Beliana, Radmira,

Agroos, fertilizers, and plant protection products.

Scientific novelty. The response of new spring wheat varieties bred at the
Nemchinovka Research Center to zonal cultivation practices with varying intensity
was studied. The promising Belyana and Agros varieties were found to exhibit high
productivity under biotic stress factors in the field. High-intensity cultivation was
shown to be effective in reducing the development of key fungal diseases in spring
wheat crops, including Fusarium head blight (Fusarium sp.), Septoria leaf blight
(Zymoseptoria tritici), and powdery mildew (Blumeria graminis f. sp. tritici). An
assessment of the varieties' disease resistance revealed that Radmira shows high
resistance to Fusarium head blight and powdery mildew, while Belyana shows high
resistance to Septoria leaf blight. It has been established that high-intensity
technology results in higher grain yields and net income, but intensive cultivation
technology achieves the shortest payback period and the highest profitability. The
new spring wheat variety, Belyana, has demonstrated the best economic
performance.

Theoretical and practical significance of the work. The research results
expand the theoretical understanding of the potential use of zonal cultivation
technologies for spring wheat and reveal varietal differences in response to biotic
stressors and agronomic practices. For the first time, the effectiveness of intensive
and high-intensity cultivation technologies has been demonstrated in the Moscow
region, particularly in terms of increasing productivity, reducing the incidence of
major fungal diseases (Fusarium head blight, septoria leaf blotch, powdery mildew),
and enhancing economic sustainability. Scientifically based recommendations have
been developed for selecting varieties and cultivation technologies tailored to this
region. The findings can be applied in most cereal production systems and
incorporated into the agricultural and educational institutions for training specialists
in agronomy, plant protection, and breeding.

Research methodology and methods. The study was conducted based on an
analysis of domestic and international scientific literature, using widely accepted
methods of fieldwork, laboratory testing, and economic analysis. The experimental
work was conducted using approved methodologies to assess the agronomic
efficiency of cultivation technologies, disease resistance of varieties, and the
financial feasibility of implementing these technologies. The research applied
principles of a systematic approach, comparative analysis, and statistical data
processing.



Provisions submitted for the dissertation defense:

1. The influence of zonal cultivation technologies (intensive and high-intensive)
on the productivity of spring wheat, including grain yield and quality, under the
environmental conditions of the Moscow region and similar agroecological zones.
2. The effectiveness of cultivation technologies and wheat varieties in reducing
the development of major fungal diseases: Fusarium head blight (Fusarium spp.),
septoria leaf blotch (Z. tritici ), and powdery mildew (B. graminis f. sp. tritici).

3. Varietal differences in susceptibility to pathogens and responsiveness to
applied agronomic practices.

4, The economic efficiency of the application of the developed cultivation
technologies was assessed based on indicators such as profitability, payback period,
and break-even point.

Degree of reliability. The reliability of the obtained results is confirmed by
conducting the research in accordance with generally accepted methodologies for
field and laboratory testing, utilizing statistically sound data analysis methods, and
maintaining proper documentation. The experimental data provide a solid
foundation for the recommendations and conclusions intended for practical
application, indicating a high level of research credibility.

Approbation of the work: The research results have been reported at three
scientific conferences, including two international ones. Eleven scientific papers
have been published based on the materials of the dissertation, including one in a
publication included in the list of the Higher Attestation Commission of the Russian
Federation, eight in international scientific journals indexed in the Scopus database,
and two in other journals.

Personal contribution by the author. The dissertation was completed
independently by the author. The author defined the research objectives and tasks,
organized a three-year field experiment, collected, analyzed, and statistically
processed the experimental data. Additionally, the author contributed to preparing
publications on the research topic and compiling the dissertation materials.

Scope and structure of the dissertation. The dissertation consists of an
introduction, three chapters, a conclusion, and a list of references. It is 231 pages
long and includes 32 tables and 23 figures. The work examines 341 relevant
literature sources.
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journey taught me that background or gender shouldn't limit dreams. | sincerely
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MAIN CONTENT OF THE DISSERTATION

Introduction. This section provides insight into the research's objectives,
relevance, and novelty. It also establishes the study’s relevance by addressing global
challenges in wheat production, emphasizing scientific novelty and practical
applications in sustainable spring wheat cultivation.

Chapter 1 presents a literature review on the origin, biological characteristics,
and global significance of spring wheat. It examines major biotic and abiotic
stressors that reduce yields by 5-60%. Methods for disease management are
described, including fungicide application, use of resistant varieties, and other
approaches. Modern cultivation technologies are analyzed with regard to their
impact on grain yield, quality, and economic efficiency—factors of critical
importance for enhancing Russia’s competitiveness in the global market.

Chapter 2 presents the research methodology and conditions, including a
description of the study site, soil, and meteorological characteristics of the
experimental plot, an overview of the spring wheat varieties used, the cultivation
technologies applied, and the methods for sample collection. The chapter also details
the procedures for disease assessment, yield measurement, the structure of the study,
and the statistical analysis of data collected from 2022 to 2024.

Location and soil conditions of the research. The experiments were
conducted from 2022 to 2024 in the experimental field of the Technological Center
for Agriculture of the Russian Federal Research Center Nemchinovka (FSBI FRC),
located in the village of Sokolovo, Moscow, in the Novomoskovsk Autonomous
Okrug. The test plots were located at a latitude of 55°52'34.02" N, a longitude of
38°27'59.97" E, and an altitude of 142 m above sea level, 55 km from the center of
the Moscow region, Russia. The study site used crop rotation, alternating
predecessors such as grain legumes, oats, potatoes, and barley. The soil of the
experimental plot is a sod-podzolic medium loamy (Figure 1). The predecessors of
the crops were leguminous crops.

Figure 1. The field experimental site
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Soil analysis and physico-chemical characteristics before planting (2022 to
2024). The experimental site has moderately drained, slightly acidic, sod-podzolic,
medium loamy soil. From 2022 to 2023, soil pH (5.7-5.8) was stable, with slight
increases in organic matter (3.0-4.1%), phosphorus (162-195 mg/kg), and
potassium (80-122 mg/kg). In 2024, the pH level dropped (from 5.1 to 5.2), while
phosphorus (from 214 to 236 mg/kg), potassium (from 126 to 140 mg/kg), and
organic matter (from 3.3 to 4.2%) increased.

Meteorological conditions of the experimental site (2022-2024). During the
research period (2022-2024), the Moscow region experienced significant deviations
from long-term average temperature and precipitation levels. Air temperatures were
generally higher, particularly in the spring and summer months. The most notable
anomalies were recorded in March, April, and July, where temperatures exceeded
the long-term averages by 3—6°C. Precipitation levels also varied considerably, with
periods of abnormally high humidity observed in June 2024 and July 2023, while
drought conditions occurred in March 2024 and August 2022.

Study materials. The study involved three varieties of soft spring wheat
(Triticum aestivum L.): Radmira, Agros, and Belyana (Table 1; Figure 2), developed
through individual selection by the breeding team at the Federal Scientific Center
“Nemchinovka” (FSC “Nemchinovka”). The Radmira variety is recommended for
cultivation in the Volga-Vyatka region, including Nizhny Novgorod Oblast, with an
average yield of 3.40 t/ha. Belyana has a high productivity potential, with maximum
yields estimated at 4.63 tons per hectare. The Agros variety demonstrates an average
yield of 3.68 t/ha in the northwestern regions and 3.99 t/ha in central areas.

Table 1- Description of genotypes utilized for the study

No Genotypes | Variety code Status Pedigree
Belyana 8057532 Breeding line Engelina x Ester
2 Agros 7852652 Breeding line Zlata x Moskovskaya 56
Radmira 8261389 Check Zlata x Ester
variety

The Radmira variety is recommended for cultivation in the Volga-Vyatka
region, including the Nizhny Novgorod region, with an average yield of 3.40 t/ha.
Belyana has a high productivity potential, with a maximum yield estimated at 4.63
tons per hectare. The Agros variety has an average yield of 3.68 t/ha in the
northwest and 3.99 t/ha in the central regions.



Figure 2. The three varieties used in the experiments

Experimental design. The experiment followed a two-factor factorial design,
with Factor B representing spring wheat varieties (Factor B: Varieties) and Factor
A representing cultivation technologies (Factor A: Cultivation Technology) (Table
2). Field trials were conducted over three growing seasons (2022—-2024) according
to a 3 x 3 factorial scheme with randomized plot arrangement. The experiment
includes three cultivation technologies — basic, intensive, and high-intensive (Table
2). A total of 27 plots were established, each covering 80 m?, with three replicates.
Plots were spaced 1.0 m apart. Pre-sowing seed treatment of spring wheat was
carried out using Oplot Trio SC (containing azoxystrobin 40 g/L, difenoconazole 90
g/L, and tebuconazole 45 g/L) at a rate of 500 mL/ton. Various pesticides were used
to protect wheat crops. Herbicide treatments were applied using Ballerina (0.5 L/ha)
and Fides (0.4 L/ha), which contained 2,4-D acid (as ethylhexyl ester) at 410 g/L
and florasulam — 7.4 g/L, as well as fenoxaprop-P-ethyl (100 g/L) with the addition
of safener mefenpyr-diethyl (27 g/L). For pest control, insecticides were used: Borey
Neo (0.2 L/ha), containing alpha-cypermethrin (125 g/L), imidacloprid (100 g/L),
and clothianidin (50 g/L), and Decis Expert (0.03 kg/ha), containing deltamethrin
(250 g/L). To manage fungal diseases, the fungicide Kolosal Pro (0.4 L/ha),
containing propiconazole (300 g/L) and tebuconazole (200 g/L), was applied. For
growth development and acceleration of plant maturation, a growth regulator, HEFC
(0.8 L/ha), containing ethephon at a concentration of 480 g/L, was used (Table 2).
Azophoska NPK 16:16:16 fertilizer was used. It belongs to the category of
nitroammonium phosphates, containing three active substances: nitrogen,
phosphorus, and potassium. It was also used at different doses (for basal application
before sowing) and for top-dressing.

Tillage. The main tillage included cultivation with KPK-4SU or KPK-8S,
followed by plowing with PLN 3-35 plows after 10—14 days. Pre-sowing preparation
involved cultivating up to a depth of 8 cm upon reaching physical soil maturity and
was completed with harrowing using an RVK-3.6.



Mineral fertilizers were applied according to the planned yield level: basic —
4-5 t ha, intensive — 6-8 t ha, and high-intensity — 8-10 t ha. This was followed
by cultivation at a depth of 4-5 cm, using the “Katros” unit for rolling. Sowing of
spring wheat was performed using an Amazone D9-40 seeder. The seeding rate was
5.5 million viable wheat seeds per hectare.

Table 2- Technologies used in growing spring wheat crops

No. | Technique Basic Intensive High-Intensity
Technology Technology Technology

1 Main application, N30P40K90 N30P60K120 N30P90K150
kg/ha (Fertilizer)

2 Top dressing, kg/ha N30 N30 N30 + N30 (based on

( Fertilizer) diagnostics)
3 Seed treatment Oplot Trio — | Oplot Trio — Oplot Trio — 0.5 I/t
0.5 11 0.5 11

4 Herbicide treatment | Balerina — Linur —0.16 Linur — 0.16 kg/ha + Puma

(tillering phase) 0.5 I/ha + kg/ha + Puma Super 100 — 0.6 I/ha
Fides— 0.4 Super 100 — 0.6
I/ha I/ha

5 Insecticide Borey Neo — | Decis Expert — | Decis Expert — 0.03 kg/ha
treatment (stem 0.2 I/ha 0.03 kg/ha
elongation phase)

6 Fungicide Kolosal Pro — | Kolosal Pro— | Kolosal Pro — 0.4 I/ha +
treatment (stem 0.4 1/ha 0.4 1/ha + CHEFK — 0.8 I/ha
elongation phase) CHEFK —0.8

I/ha

Field Monitoring. Throughout the growing season, regular field observations
were conducted on experimental plots to assess the phytosanitary condition before
and after pesticide applications. During key growth stages of spring wheat, the
incidence, severity, and development of fungal diseases were recorded starting from
the first appearance of symptoms. The phytosanitary condition of spring wheat was
studied using the generally accepted methodologies.

The prevalence of the disease is defined as the proportion of infected plants
(or plant parts) relative to the total number of plants in a sample and is expressed as
a percentage. Disease severity is a qualitative indicator reflecting the intensity of
disease symptoms. The assessment was based on the affected area of plant organs
(e.g., spots or pustules), using a 5-point scale for diseases such as leaf blotch,
powdery mildew, and Fusarium head blight. The development of the disease reflects
the average degree of damage in the area or the field and was calculated as an integral
indicator according to the generally accepted methodology.

Yield Parameters. The vyield structure was assessed following the
methodology of the State Variety Testing of crops (1989). Phenological observations
were conducted from sowing to harvest. Yield components were studied using fixed



sampling areas (0.25 m?) at four locations per plot across all experimental replicates.
Harvesting was conducted using a direct Sampo-500 combine harvester. Yield was
measured by harvesting from designated plots and adjusting grain yield to 14%
moisture content and 100% purity. The technological properties of the grain were
analyzed using laboratory methods in accordance with GOST 10846-91, GOST
10842-89, and GOST 13586.1-2014. At harvest, yield structure, grain yield, and
grain quality (1000-grain weight and protein content) for all varieties were
determined.

Economic parameters. To assess the economic efficiency of various wheat
cultivation technologies, the "cost—benefit" analysis method was used. This
approach allows for a comprehensive evaluation of profitability, productivity, and
resource use efficiency in agronomic practices. A total of 15 economic indicators
that reflect grain yield and resource efficiency were analyzed. Key indicators
included grain yield (t/ha), partial factor productivity of nitrogen (PFPN),
phosphorus (PFPP), and potassium (PFPK), expressed as kg of grain per kg of
nutrient applied, as well as agronomic efficiency of nitrogen (AEN), phosphorus
(AEP), and potassium (AEK), which measure the additional yield per unit of nutrient
applied. Profit indicators were calculated using grain yield value (GYV, RUB/ha),
net returns (NR, RUB/ha), value—cost ratio (VCR), and marginal returns (MR). The
increase in gross return over the control (GRIOC) and the net return (NR = GRIOC
— CostV) reflected the actual economic benefit. Additional parameters included the
break-even point (BEP), payback period (PBP), and the cost of nitrogen (NC),
phosphorus (PC), and potassium (KC) per hectare. This integrated approach enables
a thorough assessment of the economic viability and sustainability of different wheat
production technologies by combining agronomic output with economic outcomes.

Statistical Data Analysis. Data were subjected to analysis of variance
(ANOVA) using the GENSTAT statistical program  (GENSTAT, 15th release,
Rothampstead, UK). The Student Newman-Keuls multiple range test (SNK) was
used to compare treatment means using a significance level of a = 0.05. The data
residuals for the parameters were checked for normality and homogeneity using
Shapiro-Wilk and Bartlett’s criteria to ensure the data are distributed.

Chapter 3 presents the analysis of yield components, grain yield, and quality
traits of spring wheat varieties under various cultivation technologies from 2022 to
2024. The chapter includes data on the number of spikelets and grains per spike,
seed weight per spike, and 1000-grain weight, along with their interactions
depending on variety and cultivation method. Additionally, it provides results of
yield analysis (t/ha) across varieties and technologies, including their combined
effects, along with grain quality parameters such as gluten and protein content (%)
under the influence of the studied factors.
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The number of spikelets had no significant varietal effect in 2023 and 2024
(P>0.05), although slight year-to-year variations were observed among varieties
(Table 3). However, Radmira attained the highest spikelets per spike (16.77) in 2023,
and Agros (16.40), followed by Belyana (16.07) in 2022. On average, Belyana
attained the highest spikelets (15.29). Cultivation technologies significantly
influenced spikelet number; on average, intensive technology produced the highest
number of spikelets (15.61), increasing the over basic (+ 7.60%) across years, while
basic technology consistently produced the lowest values. Overall, spikelet number
was more influenced by cultivation practices than genotype, highlighting intensive
technology as a promising approach for boosting yield-related traits ( Table 3)
Table 3—Influence of three varieties and cultivation technologies on Number of

spikelets and Number of seeds spike™

Treatment Number of spikelets Three + Number of seeds spike™! Three +
s spike™! years | Basi years | Basi
Averag ¢ Averag c
e (%) e (%)
2022 | 2023 | 2024 2022 | 2023 | 2024
Factor A: Cultivation Technology
Basic 14.67 | 15.72 | 13.14 | 14.51 - 31.93 | 3579 | 31.73 | 33.15 -
Intensive | 17.07 | 16.58 | 13.19 | 15.61 | 7.60 | 38.83 | 37.82 | 33.24 | 36.63 | 10.5
0
High - 16.57 | 15.78 | 13.19 | 15.18 | 4.62 | 38.00 | 40.06 | 32.62 | 36.89 | 11.2
intensive 9
P-value | <.001™ | 0.334" | 0.965" - - <.001™ | 0.0417 | 0.774" - -
LSD 5% 0.49 1.56 | 0.58 - - 0.31 3.57 2.46 - -
Standard 0.22 0.69 | 0.26 - - 0.14 1.58 1.08 - -
error (A)
CV% 1.4 43 1.9 - - 0.4 4.2 33 - -

Factor B: Varieties
Agros 16.40 1542 | 13.17 15.00 | -0.11 | 37.77 33.80 | 33.04 | 34.87 | -6.86
Belyana 16.07 15.89 | 13.91 15.29 1.84 | 33.20 37.19 | 33.73 | 34.71 | -7.29

Radmira | 15.83 | 16.77 | 12.44 | 15.01 - 37.80 | 42.68 | 31.83 | 37.44 -
(Standard
)
P-value | 0.080™ | 0.043" | 0.009" - - <.001™ | <0017 | 0.086" - -
LSD s, 0.49 0.97 0.65 - - 0.42 1.86 1.72 - -
Standard 0.22 0.43 0.29 0.18 0.82 0.76
error (B)
CV% 1.4 2.7 2.2 - - 0.5 22 2.3 - -

CV%= coefficients of variation, LSD 5%= Least significant difference, while the student test was used to
separate the means, ns=not significant, ns= not significant, * =significant, **=very significant, ***=highly significant.

11



Number of seeds per spike- on average, Radmira recorded the highest
number of seeds per spike (37.44), followed by Agros (34.87). Cultivation
technologies significantly influenced seed numbers, with the intensive and high-
intensive systems outperforming basic technology (Table 3). On average, high-
intensive (36.89) and intensive (36.63), which are statistically similar, exhibited the
highest seed number per spike across seasons. However, when the percentage
increase was calculated, it was high intensity, increasing by (£ 11.29%). These
results confirm that combining high-performing varieties with intensive and high-
intensive cultivation can enhance wheat yield potential (Table 3).

Mass of Seed weight per spike - The average analysis shows that the Agros
variety produced a denser seed weight per spike (1.61g), thereby attaining a
percentage increase of (= 10.30 %) compared to both varieties. In contrast, Belyana
and Radmira showed statistically similar seed weights (Table 4). The three-year
pool analysis shows that high-intensive cultivation technology consistently
produced higher seed weights per spike (1.60g), with an increment of (% 15.42%),
outperforming basic technology across all years. These findings suggest that
combining Agros with high-intensive technology can enhance seed weight and
wheat productivity.

Table 4- Influence of varieties and cultivation technologies on weight of
seeds spike?, and Mass of 1000 wheat grains(g)

Treatment | Mass of seeds spike™ Three + | Mass of 1000 grains weight | Three +
] years | Basi years | Basi
Averag c Averag c
e (%) e (%)

2022 | 2023 | 2024 2022 | 2023 | 2024

Factor A: Cultivation Technology
Basic 1.43 1.44 1.28 1.38 - 39.80 | 35.51 33.04 | 36.12 -
Intensive | 1.90 1.47 1.33 1.57 132 | 42.00 | 37.28 | 3530 | 38.19 | 5.75

5

High - 1.90 1.63 1.26 1.60 15.4 | 45.87 38.60 36.43 40.30 11.5
Intensive 2 8
P-value 0.65™ | 0.046" | 0.431" - - <.001™ | <.001™ | <.001™ - -
LSD 5% 0.00 0.15 0.13 - - 0.40 0.70 0.42 - -
Standard 0.00 0.07 0.06 - - 0.18 0.31 0.18 - -
error (A)

CV% 0.0 4.5 43 - - 0.4 0.8 0.5 - -

Factor B: Varieties
Agros 1.93 1.50 1.39 1.61 10.3 | 45.80 39.03 36.53 40.45 11.2

Belyana 1.63 1.50 1.33 1.49 2.06 | 41.23 36.16 | 36.06 | 37.82 | 3.97

12



Radmira 1.67 1.55 1.15 1.46 - 40.63 36.21 32.28 36.37 -
(Standard
)
P-value | 0.010" | 0.944" | 0.005" - - <.001™ | 0.045" | <.001™ - -
LSD s, 0.15 0.44 0.10 - - 0.39 2.53 0.32 - -
Standard 0.07 0.19 0.04 0.17 1.12 0.14
error (B)
CV% 1.93 1.50 1.39 - - 45.80 39.03 36.53 - -

CV%-= coefficients of variation, LSD 5%= Least significant difference, while Student test was used to separate the
means, ns=not significant, ns= not significant, * =significant, **=very significant, ***=highly significant

Mass of 1000-grain — Statistical significance (P < 0.05) was observed for
variety and technology with the 1000-grain weight among the wheat varieties. On
average, Agros attained the optimum seed weight (40.45g), increasing by (+
11.22%) compared to the other varieties, which could be due to its superior
genotypic traits and nutrient use efficiency. Averaging for technology, the High-
intensity technology (40.30g), making an increase of (+ 11.55%) consistently
produced the densest 1000-grain weights across all years, outperforming intensive
and basic systems. These results provide techniques to enhance grain density and
yield (Table 4).

Grain yield - The study demonstrated that the Belyana variety had the highest
average vield (4.69 t hal) across the study period (2022-2024), consistently
demonstrating stable production compared to Agros (4.51 t ha) and Radmira (4.44
t hat) varieties (Table 5). When the percentage increase was analyzed, the Belyana
variety attained a (+ 4.43%) increase compared to Agros and Radmira (standard
variety). Yield variability among the three varieties was significant (P <0.05), which
may have been influenced by environmental factors, cultivation technologies, and
varietal adaptability, as shown in Table 5.

Table 5 —Influence of three varieties and three cultivation technologies on the
yield of spring wheat

Treatments Yield t ha'! Three years + Basic (%)
Average
2022 [ 2023 | 2024
Factor A: Cultivation Technology
Basic 3.64 4.05 4.27 3.99 -
Intensive 4.86 4.46 4.76 4.69 17.73
High -intensive 5.01 4.78 4.94 4.91 23.16
P-value <.001™ <.001™ <.001™" - -
LSD s, 0.14 0.14 0.08 - -
Standard error (A) 0.06 0.06 0.04 - -
CV% 1.4 1.4 0.8 - -
Factor B: Varieties
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Agros 4.78 3.80 4.95 4.51 1.50
Belyana 4.84 4.42 4.66 4.64 4.43
Radmira ( Standard) 3.89 5.07 4.37 4.44 -
P-value 0.007" <.001"" <.001"" - -
LSD sv, 0.22 0.17 0.01 -
Standard error (B) 0.10 0.08 0.01 -
CV% 22 1.7 1.0 -

CV%-= coefficients of variation, LSD 5%-= Least significant difference, while the student test was used to sepa-rate the means, ns=not significant,
ns= not significant, * =significant, **=very significant, ***=highly significant

Cultivation technology significantly impacted wheat yield (P < 0.001)
across all years, with the high-intensity system achieving the highest yield (4.91 t
hal), with a percentage increment of (+ 23.16%) surpassing both the intensive (4.70
t hal) and basic technology (3.99 t ha). The study observed that the yield decrease
in 2023 was primarily linked to adverse meteorological conditions and disease
incidence, underscoring the critical influence of climate variability and pest
management on productivity. These results emphasize the importance of selecting
resilient varieties such as Belyana and Radmira and adopting intensive and high-
intensity agronomic management practices tailored to specific agroecological
conditions and varieties to maximize wheat yield and sustainability (Table 5).

Gluten- Radmira (standard variety) consistently exhibited the highest gluten
content across all three years (average 25.15%), which is suitable for baking and
industrial processes. Agros had the lowest gluten percentage (average 20.43%),
making it ideal for biscuits, pastries, and individuals with gluten intolerance (Table
6). Gluten significantly varied among varieties (P < 0.001), indicating that genetic
traits variation, environmental factors, and agricultural practices substantially
influenced gluten and protein levels in wheat grains. The study observed significant
differences among cultivation technologies (P < 0.001), with high-intensive
technology producing the highest gluten content (25.25%), followed by intensive
(23.68%) and basic cultivation systems (19.01%), which had the least (Table 6). Our
findings show that high-intensive technology increases the gluten percentage by (+
32.78%) compared to the basic and intensive system of cultivation. This increase
from High-Intensive technology can be attributed to the improved technique used in
the study, the timely application of fertilizer, and the use of crop protection
chemicals, confirming a direct relationship between input intensity and wheat gluten
content. The findings underscore the need to optimize cultivation practices and
varietal selection to improve grain quality and nutritional status, as shown in Table
6.
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Table 6 - Influence of varieties and cultivation technologies on quality
indicators, gluten, and protein contents of spring wheat

Treatmen Gluten % Three + Protein % Three +
ts years | Basi years | Basi
Averag c Averag c
e (%) e (%)
2022 2023 2024 2022 2023 2024
Factor A: Cultivation Technology
Basic 18.67 | 18.44 | 19.93 19.01 - 11.43 1297 | 13.65 12.68 -
Intensive | 25.10 | 25.10 | 20.83 | 23.68 | 245 | 13.69 | 1430 | 17.50 15.16 | 19.5
3 5
High - 2727 | 2727 | 21.20 | 2525 | 32.7 | 14.10 | 15.10 | 17.17 1546 | 21.8
intensive 8 7
P-value | <.001" | <001" | <.001" - - <.001" | <.001" | <.001" - -
LSD 5% 0.09 0.31 0.20 - - 0.33 0.37 0.42 - -
Standard | 301 014 | 0.09 ; " | 015 | 016 | 0.19 ; ;
error (A)
CV% 0.2 0.6 0.4 - - - -
Factor B: Varieties
Agros 20.27 | 20.26 | 20.77 - 12.17 | 13.60 | 15.60 13.79 -
18.7 7.59
20.43 4
Belyana | 2343 | 23.43 | 20.20 - 12.59 | 14.73 16.45 14.59 -
11.1 2.23
22.35 1
Radmira | 27.33 | 27.11 21.00 | 25.15 - 14.47 | 14.03 16.27 14.92 -
(Standard
)
P-value | <.001" | <.001" | 0.001™ - - <.001" | <.001" | 0.002" - -
LSD sy 0.09 0.27 0.23 - - 0.36 0.16 0.25 - -
Standard | 00 | 012 | 0.10 0.16 | 007 | 0.1
error (B)
CV% 0.2 0.5 0.5 - - 1.2 0.5 0.7 - -

CV%-= coefficients of variation, LSD 5%= Least significant difference, while the student test was used to separate the means,
ns=not significant, ns= not significant, * =significant, **=very significant, ***=highly significant

Protein- ANOVA analysis revealed statistically significant (P < 0.001)
differences in protein content among wheat varieties, as shown in Table 3.5.
Radmira averaged the highest protein percentage (14.92%), followed closely by
Belyana (14.59%), while Agros had the lowest (13.79%). Radmira consistently
demonstrated enhanced protein and gluten synthesis, indicating strong genetic
potential for nutritional quality. High-intensive cultivation technology yielded the
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highest protein (15.46%), increasing by (+ 21.87%), followed by intensive
technology (15.16%), which increased by (+ 19.55%) across all years (Table 6).

These increments could be due to the increased nitrogen levels and split
applications used in the intensive systems, which significantly boosted protein
biosynthesis. These findings highlight that combining Radmira or Belyana with
high-intensity technology optimizes wheat grain quality.

Chapter 4 presents an analysis of the prevalence and the degree of the disease
development (severity) of three major diseases of spring wheat: Septoria leaf blotch
(SLB), wheat powdery mildew (WPM), and Fusarium head blight (FHB), depending
on varieties and applied cultivation technologies during 2022-2024. The impact of
basic, intensive, and high-intensive technologies on disease development at different
stages of plant growth was examined.

The combined ANOVA revealed significant differences (P<0.011) in the
incidence and severity of Septoria leaf blotch (SLB) among wheat varieties and
cultivation technologies from 2022 to 2024. On average, across all conditions, the
Belyana variety exhibited the lowest disease incidence (30.23%) and severity
(1.82%), indicating a high level of resistance to SLB. In terms of technology,
intensive cultivation proved to be the most effective strategy in disease control, with
an incidence rate of 23.84% and a severity of 1.73% (Table 7). Intensive
technology reduces SLB incidence by (+ 45.15%) and severity by (+ 19.89%),
indicating that cultivation technology had a greater impact on STB control than
variety. Basic technology had the highest disease pressure and STB severity in all
years. These findings enable us to conclude that Belyana and intensive cultivation
are optimal for managing STB. They should be prioritized in disease-resistant wheat
breeding programs and in agronomic efforts to develop and introduce disease-
resistant wheat varieties, as shown in Table 7.

Table 7 - The influence of varieties and cultivation technologies on the
prevalence and degree of development (severity) of Septoria tritici blotch (STB)

Treatment Septoria leaf blotch Three + Septoria leaf blotch Three +
s disease incidence (%) years | Basi disease severity (%) years | Basi
Averag c Averag c
e (%) e (%)
2022 | 2023 | 2024 2022 | 2023 [ 2024
Factor A: Cultivation Technology
Basic 46.25 | 45.83 | 3833 | 4347 - 2.00 2.00 2.46 215 -
Intensive | 28.47 | 23.06 | 20.00 45.1 1,76 1.74 1.71 19.8
23.84 5 1.73 9
High - 3417 | 35.56 | 2597 | 3190 | 26.6 | 1.74 1.99 1.58 1.77 17.8
Intensive 2 0

16



P-value | 0.010" | <.001%" | 0.002" - - 0.080" | 0.004" | <.001° - -

LSD5% | 831 | 1025 | 577 i i 025 | 028 | 0.11 ; ;
Standard |3 o 1 514 | 254 - - 0.12 | 0.12 | 0.06 - )
error (A)

CV% 10.1 6.1 9.1 i i 6.0 6.0 27 - i

Factor B: Varieties
Agros 36.25 37.08 29.17 34.17 1.86 1.80 2.02 1.83 1.88 2.92

Belyana | 33.06 | 32.64 | 25.00 13.1 | 1.73 | 2.04 | 1.69
30.23 6 1.82 | 6.19
Radmira | 39.58 | 34.72 | 30.14 | 34.81 i 198 | 211 | 1.73 ]
(Standard) 1.94

P-value | 0.084" | 0.538™ | 0.242" i = 0.028° [ 0.533" | 0.344" - i
LSD s, | 5.78 | 484 | 745 i i 0.17 | 020 | 023 - i
Standard | o5 | 45 | 329 0.07 | 0.09 | 0.10
error (B)

CV% 7.0 130 | 117 - - 4.0 4.4 5.9 - -

CV%-= coefficients of variation, LSD 5%= Least significant difference, while the student test was used to separate the means,
ns=not significant, ns= not significant, * =significant, **=very significant, ***=highly significant

Statistical analysis revealed that cultivation technologies had a significant
influence on wheat powdery mildew (WPM) incidence and severity (P < 0.001),
whereas varietal differences were not statistically significant Table 8. Intensive
cultivation technology consistently showed the lowest average disease incidence
(23.01%) and severity (1.62%), making it the most effective management approach,
reducing disease incidence by (£39.39) and severity by (£21.45).

Although Radmira had a slightly higher disease incidence (29.81%), it
demonstrated the lowest severity (1.72%), indicating its pronounced resistance to
wheat powdery mildew (Table 8). The Belyana variety also showed a decrease in
disease incidence (28.75%), by reducing it to (£3.57) and severity to (£ 6.77)
compared to Agros and Radmira with the use of intensive cultivation technology,
which is likely due to the presence of resistant genes and can be helpful in breeding
programs. Yearly variation significantly impacted disease outcomes, with 2023
exhibiting the highest disease pressure, underscoring the role of environmental
conditions and the need for early intervention in WPM control (Table 8).
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Table 8 - The influence of varieties and cultivation technologies on the

prevalence and degree of development (severity) of Powdery mildew.

Treatment | Powdery mildew disease | Three + Powdery mildew disease | Three +
s incidence (%) years | Basi severity (%) years | Basi
Averag c Averag c
e (%) e (%)
2022 | 2023 | 2024 2022 [ 2023 | 2024
Factor A: Cultivation Technology
Basic 37.64 | 38.75 | 37.50 | 37.96 - 1.69 2.38 2.13 2.07 -
Intensive | 24.86 | 23.06 | 21.11 393 | 146 1.81 1.60 1.62 | 214
23.01 9 5
High - 2444 | 29.58 | 26.25 | 26.76 | 29.5 | 1.61 1.99 1.51 1.70 17.5
Intensive 2 8
P-value | <.001" | 0.001"" | <.001" - - 0.015% | 0.002" | <.001™ - -
LSD 5% | 3.028 3.98 3.51 - - 0.120 | 0.17 | 0.146 - -
Standard |3 3,y 76 | 154 ] " 1005 | 007 | 0.06 ) )
error (A)
CV% 4.6 5.8 5.5 - - 3.3 3.7 3.7 - -
Factor B: Varieties
Agros 31.39 | 26.67 | 29.44 | 29.17 | 2.17 | 1.69 | 2.03 1.79 1.84 | 6.58
Belyana | 27.22 | 31.81 | 27.22 | 28.75 | 3.57 | 1.67 | 2.12 1.73 1.84 | 6.77
Radmira | 28.33 | 3292 | 28.19 | 29.81 - 1.41 2.04 1.72 1.72 -
(Standard
)
P-value | 0.107™ | 0.129"™ | 0.342" - - 0.058" | 0.787" | 0.311™ - -
LSD sy, 4.18 6.93 3.67 - - 0.246 | 0.39 0.12 - -
Standard | o0 1 306 | 1.62 0.12 | 017 | 0.05
error (B)
CV% 6.4 10.0 5.7 - - 6.8 8.4 2.9 - -

CV%-= coefficients of variation, LSD 5%= Least significant difference, while the student test was used to separate the means,
ns=not significant, ns= not significant, * =significant, **=very significant, ***=highly significant.

The ANOVA analysis showed no significant differences in Fusarium head
blight (FHB) incidence and severity among spring wheat varieties (P > 0.05).

However,

technologies and years (P <0.001).
Table 9-The influence of varieties and cultivation technologies on the

highly significant differences were observed across cultivation

Treatments

prevalence and degree of development (severity) of Fusarium head blight (FHB)
Fusarium head blight disease | Three + Fusarium head blight Three +
incidence (%) years | Basic disease severity (%) years | Basic
Average | (%) Average | (%)
2022 [ 2023 | 2024 2022 | 2023 | 2024

Factor A: Cultivation Technology
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Basic 30.56 26.48 33.70 30.25 - 1.86 2.78 2.67 2.44 -
Intensive 19.44 13.70 17.96 17.03 | 43.69 1.44 2.30 1.63 1.79 26.54
High - 22.04 20.00 21.11 1.54 2.23 1.71
Intensive 21.05 | 30.41 1.83 25.03
P-value <.001™ | <.001™" | <.001™" - - 0.002™" | <001™ - -
0.013™
LSD 5% 1.76 1.90 3.13 - - 0.22 0.29 0.23 - -
Standard | o0 1 g3 | 138 - “ | 009 | 013 | 0.10 - -
error (A)
CV% 3.2 4.2 5.7 - - 59 5.7 5.1 - -
Factor B: Varieties
Agros 24.81 22.22 22.96 23.33 7.68 1.75 2.24 2.08 2.02 7.24
Belyana 24.44 17.96 27.59 23.33 7.68 1.62 2.30 1.97 1.96 4.06
Radmira 22.78 20.00 22.22 21.67 - 1.47 2.23 1.96 1.89 -
(Standard)
P-value 0.767™ | 0.191™ | 0.338™ - - 0.253™ | 0.691™ | 0.260" - -
LSD sv; 8.01 521 9.52 - - 040 | 024 | 0.19 - -
Standard | 5 55 2.30 4.20 017 | 0.10 | 0.08
error (B)
CV% 14.7 11.5 17.3 - - 10.8 4.6 4.2 - -

CV%= coefficients of variation, LSD 5%= Least significant difference, while the student test was used to separate the means,
ns=not significant, ns= not significant, * =significant, **=very significant, ***=highly significant.

Agros and Belyana had the highest average FHB incidence, at 23.33% (Table
9). Radmira variety demonstrated a lower incidence (21.67%), though all varieties
had similar severity levels. The most effective method for reducing Fusarium
infestation levels was Intensive cultivation technology, with an average disease
prevalence of 17.03% and severity of 1.79%. Intensive technology reduces FHB
infestation prevalence by (+ 43.69%) and severity by (£ 26.54%) compared to basic
and high-intensive systems. The findings confirmed that cultivation technology
reduces FHB management more effectively than variety. Our findings emphasize
the importance of adopting intensive technology to effectively control FHB in
wheat-infested fields.
Chapter 5 is devoted to the economic assessment of three spring wheat varieties —
Belyana, Agros, and Radmira — under basic, intensive, and high-intensity
cultivation technologies from the 2022 to 2024 cultivation periods. The chapter
emphasizes the relationships among varieties, cultivation technologies, and their
joint impact on profitability, breakeven points, and payback periods in sustainable
wheat production systems.

The study shows that varietal differences were statistically significant for
GYV and GRIOC (P < 0.001). In the analysis for the average output, Belyana
showed the highest GRIOC (42,097 rubles) and GYV (65,721 rubles), making it the
most economically viable cultivar (Table 10).
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Cultivation technologies also have a highly significant effect (P < 0.001) on
GRIOC and GYV. On average, intensive technology yielded the highest economic
returns for GRIOC (43,407 rubles t.ha-1), and high-intensive technology attained
the highest GYV (67,359 rubles ha). Basic technology had the lowest.

Findings show that profitability increased with increased cultivation intensity,
supporting high-input technologies for commercial farming and intensive
approaches for resource-limited farmers. Pairing the Belyana variety with high-
intensive cultivation offers the highest financial return. Strategic matching of variety
and technology is essential for maximizing wheat profitability, as shown in Table
10.

Table 10 — Influence of variety and cultivation technologies on the increase in
gross return over control (GR,oc) and grain yield value (GYy)

Parameters/ GRioc - Rubles.hat GYv-Rubles.ha
Treatments 2022 | 2023 | 2024 2022 | 2023 | 2024
Factor A: Cultivation Technology

Basic 30,027 35,219 40,484 51,007 56,669 61,963
Intensive 44,393 41,301 44,526 67,993 62,502 71,582
High -intensive 45,380 37,999 45,882 70,093 66,951 69,068
P-value 0.001™" 0.002™ <.001™" <.001™" <.001™" <.001™"
LSD s0 4,617.6 1,899.6 1,181.8 4,617.6 1,899.6 1,181.8
Standard error (A) | 2037.0 838.0 521.3 2037.0 838.0 521.3
CV% 5.1 2.2 1.2 3.2 14 0.8
Factor B: Varieties

Agros 43,776 29,395 47,820 66,873 53,262 71,727
Belyana 44,709 37,966 43,615 67,807 61,833 67,522
Radmira 31,316 47,159 39,458 54,413 71,027 63,365
P-value 0.007" <.001™" <.001™" 0.007" <.001™" <.001™"
LSD 5% 6,253.0 2,382.2 167.4 6,253.0 2,382.2 167.4
Standard error (B) | 2758.4 1050.9 73.8 2758.4 1050.9 73.8
CV% 6.9 2.8 0.2 4.4 1.7 0.1

GRIOC=increase in gross return over control, GYV=grain yield value, CV=coefficients of variation, LSD=Least significant
difference, while Student test was used to separate the means, ns= not significant, * =significant, **=very significant, ***=highly

significant.

Varieties significantly influenced MR, NR, and VCR in 2023 and 2024 (P <
0.001) (Table 11). On average, the Belyana variety consistently recorded the
highest average MR (0.780rubs/ha), NR (18,472 rubs/ha), and VCR (1.775), making
it the most economically viable cultivar across all technologies.

Cultivation technology had a significant impact on MR and NR in 2022 (P <
0.002), with intensive and high-intensive systems outperforming basic technology.
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High-intensive technology achieved the highest average NR (18,833 rubles/ha),
while intensive technology had the highest MR (0.767 rubles/ha) and VCR (1.765)
(Table 11).

Basic technology consistently yielded the lowest MR, NR, and VCR,
indicating low profitability. High-input technologies, despite higher costs, provided
greater economic returns, especially when combined with responsive varieties like
Belyana. The combination of Belyana and intensive/high-intensive technologies
offers optimal profitability. Strategic selection of cultivars and input levels is
essential for maximizing wheat farm income under variable conditions, as shown in
Table 11.

Table 11- Impact of varieties and cultivation technologies on the increase in
marginal returns (MR), net
returns (NR), and the value-cost ratio (VCR) of spring wheat.

Parameters/ MR - Rubles. ha! NR -Rubles. ha't VCR - Rubles. hat
Treatments 2022 | 2023 | 2024 2022 | 2023 | 2024 | 2022 | 2023 | 2024
Factor A : Cultivation Technology

Basic 0.433 0.553 0.886 9,047 13,769 | 19,005 | 1,431 | 1,622 1,886
Intensive 0.878 0.610 0.814 20,793 | 13,496 | 19,984 | 1,881 | 1,600 1,814
High -intensive 0.833 0.641 0.786 20,667 | 15651 | 20,182 | 1,837 | 1,533 1,786
P-value 0.002"" | 0.103™ | 0.017" | 0.002"" | 0.064"™ | 0.098™ | 0.006" | 0.061" 0.017"
LSD s 0.153 0.085 0.05 4164.7 | 1899.6 | 1181.8 | 0196.1 | 0.073 0.055
Standard error (A) | 0.068 | 0.0375 | 0.0243 | 1837.2 838.0 521.3 | 0.087 | 0.032 0.024
CV% 9.5 6.2 2.9 10.9 5.9 2.6 5.0 2.0 0.2
Factor B: Varieties

Agros 0.878 0.226 1.006 20,678 5,527 23913 1884 | 1,211 2,006
Belyana 0.922 0.596 0.823 21611 | 14098 | 19,708 | 1,923 | 1,578 1,823
Radmira 0.344 0.983 0.657 8,218 23,291 | 15551 | 1,342 | 1,967 1,657
P-value 0.008" | <.001™" | <.001™ | 0.005™ | <.001™ | <.001™" | 0.006" | <.001™" | <.001™"
LSD s% 0.277 0.103 0.009 5736.1 | 2382.2 167.4 | 0.2626 | 0.110 0.009
Standard error (B) | 0.122 | 0.0455 | 0.0040 | 2530.4 | 1050.9 73.8 0.116 | 0.048 0.004
CV% 17.1 7.6 0.5 15.0 2.9 0.4 6.7 3.1 0.3

MR=marginal return, NR=net returns, VCR=value-cost ratio, CV=coefficients of variation, LSD=Least significant
differences, while Student test was used to separate the means, ns= not significant, * =significant, **=very significant,
***=highly significant.

Conclusion
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In our research conducted in 2022-2024, the following key results were
obtained:

1. Intensive cultivation technologies significantly increased grain yield, with
yields up to 4.91 t/ha under the high-intensive system (averaged across all varieties)
compared to 3.99 t/ha under the basic system (averaged across all varieties). Over
the three years, the Belyana variety demonstrated the highest yield, 4.64 t/ha
(averaged across all technologies), outperforming Agros (4.51 t/ha) and Radmira
(4.44 t/ha). Grain quality also improved with increasing cultivation intensity:
maximum protein content reached 15.46% under the high-intensive system
(averaged across varieties), and maximum gluten content was 25.24% under the
same system (averaged across varieties). Among varieties, Radmira exhibited the
highest gluten content, 25.15% (averaged across technologies), making it valuable
for the baking industry.

2. Varieties Belyana and Agros demonstrated high performance of agronomic
traits, depending on cultivation technology, including grain weight per spike and
1000-grain weight. Agros attained average grain weight per spike (1.59 g) and 1000-
grain weight (40.45 g), while Belyana had (1.49 g) grain weight per spike, and (37.78
g)1000-grain weight compared to Radmira (1.50 g; 36.37 g). This confirms their
genetic potential to produce large, high-yielding, and marketable grain, highlighting
their potential for cultivation in systems prioritizing high grain quality.

3. Cultivation technologies substantially influence disease development: the
intensive system shows the most significant reduction in severity of Septoria leaf
blotch, powdery mildew, and Fusarium head blight. Belyana showed high resistance
to Septoria leaf blotch, 30.23% incidence (under intensive technology). Radmira
exhibited resistance to powdery mildew (1.72% severity) and Fusarium head blight
(21.67% incidence), making it valuable for producing high-quality grain even under
moderate input systems.

4. The highest economic efficiency was achieved by combining the high-
intensive cultivation technology with the Belyana variety, which yielded the
maximum values for grain yield value (GYV) of 65,721, net return (NR) of 18,472,
marginal return (MR) of 0.780, and value-cost ratio (VCR) of 1,775. Although
Radmira was less profitable under the basic system, it, however, showed significant
economic improvement when intensive methods were applied, making it promising
for low-input or subsistence farming.

5. The study confirmed that integrating disease-resistant varieties with
optimal cultivation technologies enhances both productivity and economic
efficiency of spring wheat. The findings can be used by farmers and breeders, as
well as policymakers, to develop policies for sustainable wheat production.

Practical Recommendations
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For farms in the Central Region of the Non-Black Earth Zone of the
Russian Federation, the spring wheat varieties Belyana and Agros, grown with
high-intensity technology, are recommended as top choices to increase yields
and improve economic efficiency.

Although Radmira shows a lower yield, it exhibits enhanced resistance
to key wheat diseases, including Fusarium head blight and powdery mildew,
supporting its recommendation for cultivation in areas with high disease risk.

In terms of gluten and protein content, Radmira consistently showed
the highest values over all three years and can be recommended for producing
high-quality bread-making and food-grade grain.

Prospects for further development of the research topic

Future studies should evaluate additional disease-resistant varieties
bred by the Nemchinovka Research Center, utilizing both intensive and
advanced technologies to achieve more effective wheat disease control.
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Huakute [u ap.] / NHHOBaIMOHHBIE TEXHOJOTUU B CEJIEKIIMH, CEMEHOBOJICTBE U
BO3ACJIBIBAHUU 3CPHOBBLIX KYJIBTYP: HpO6J’IeMBI, AJOCTHIKCHHUA M IICPCIICKTHUBLI
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COopHuk  Hay4yHbIX cTaTed  MeEXIyHapogHOM  HaydyHOM  KOH(EpeHIIUH,
nocsEnHou 300-neturo Poccuiickoit akagemuu Hayk. B 2-x Tomax, Mocksa, 04—
05 ampens 2024 roma. — MockBa: denepanbHoe TOCYIapCTBEHHOE OIO/KETHOE
HayuyHoe yupexacHue "denepanbHblid UCCIEA0BATENBCKUN LIEHTP "HemunmHoBKa",
2024. — C. 53-57. — EDN KISQJL.

3. Ponp akcmopTHpyemMoil pOCCHUHCKOW TMINEHUIBI B 00€CIeueHun
MIPOJOBOJILCTBEHHOM Oe30macHocTy Ha appukanckoM koHTuHeHnte / C. Jlnakure, E.
H. ITakuna, M. 3aprap, ®.C. Cake [u ap.] / B nemsix ycTolWuyuBOro pa3zBuUTus
UUBWIN3ALMKU: COTPYJIHUYECTBO, HayKa, OOpa3oBaHHE, TEXHOJOTHH : COOpHUK
MaTepuagoB MexIyHapoJAHONH HAay4YHOHW KOH(EpPEeHIUH CTYIEHTOB U MOJIOJBIX
y4eHbIX, MockBa, 22-26 Hosiops 2022 roga. — Mocksa: Poccuiickuii yHUBEpCUTET
npyx6s1 HaposoB (PYIH), 2023. — C. 56-78. — EDN QUTGMF.

ABSTRACT
FRANCESS SIA SAQUEE

The influence of cultivation technologies on the phytosanitary condition and
productivity of spring wheat varieties in the Central Non-Black Earth Region.

The dissertation research evaluates the impact of modern cultivation technologies
on the productivity, grain quality, disease resistance, and economic efficiency of
three spring wheat (Triticum aestivum L.) varieties: Belyana, Agros, and Radmira.
The experiment was conducted from 2022 to 2024 at the Federal State Budgetary
Institution “Nemchinovka Research Center” (Moscow Oblast) using a two-factor
design (3 varieties x 3 technologies). The Belyana variety demonstrated the highest
grain yield (4.69 t/ha) and economic profitability, while Radmira exhibited high
protein content (14.92%) and resistance to Fusarium spp. Intensive and high-
intensive cultivation technologies significantly reduced the incidence of Septoria
leaf blotch, powdery mildew, and Fusarium head blight. They improved both grain
yield and quality compared to the basic system. The most significant economic
efficiency was achieved by combining the Belyana variety with either intensive or
high-intensive technologies, ensuring rapid payback and high net income. The
scientific novelty of the study lies in the comprehensive evaluation of new wheat
varieties in the Central region of the Russian Federation, integrating agronomic,
phytosanitary, and economic criteria. The practical significance of the findings lies
in their potential application in agricultural production to enhance profitability,
ensure food security, and support adaptation to changing climatic conditions.
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Ha npasax pykonucu

CAKE ®PAHCECC CHA

BiusiHue TeXHOJI0THil BO31e/IbIBAHUA HA (PUTOCAHMTAPHOE COCTOSTHUE U
NPOAYKTHUBHOCTH POBOil MIeHUIbI B ycJIoBUAX LleHTpasibHOrO
HeuepHo3zeMbst

CneunajabHOCTh
4.1.3 Arpoxumusi, arpono4BOBeACHUE, 3AIIMTA U KAPAHTHH PACTeHUN

ABTOpedepar quccepTaly HA COUCKAHME YYEHOM CTENeHH

KAHANJATa CeJIbCKOX03MCTBEHHBIX HaAyK

Mocksa - 2025
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PaGora BbImONHEHa B arpoOMOTEXHOJIOTMYECKOM JEHNapTaMEeHTe arpapHO-TEXHOJIOTHYECKOTO
uHcTUTyTa DenepaqbHOr0 TOCYAAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTENBHOTO YUPEKICHHS
BeICIIEro oOpa3zoBaHusi «Poccuiickmii yHMBEpCHTET JpyXObl HapomoB wumeHu Ilarpuca
JIlymyMOBI»

HayuHblii pyKOBOAUTEIb: IMakuna Enena HukosiaeBHa
JIOKTOP CEJIbCKOXO3SHCTBEHHBIX HAYK, JOIEHT, mpodeccop
arpoOMOTEXHOJIOTUYECKOTO JenapraMeHTa  arpapHo-

texHonoruueckoro uHeruryra ®I'’AOY BO «Poccuiickuit
YHHUBEpCUTET ApyKObl HaposoB uMenu Ilarpuca JIlymymOb»

O¢pununanbHbie oNMOHEHTHI:  Ma3upoB Muxauni ApHOJIbA0BHY
JIOKTOp OMOJIOTMYECKUX HaykK, mpodeccop, mnpodeccop
kadenpsl «3emiiefieNieé U METOJMKAa OIBITHOIO JeJay
PTAY-MCXA um. K. A. TumupszeBa

Komuccapos Hukura CepreeBuy4

KaHIUIAT OMOJOTUYECKUX HAYK, HAYYHBIA COTPYIHUK MY
nvean M.B. JlomoHocoBa, Kadeapa MHKOJOTHH H
aJIbrOJIOTUH OMOJIOTMYECKOro (haKkyIbTeTa

Beaymas opranusanus: denepanbHOE FOCYJAPCTBEHHOE OIOIKETHOE YUPEXKICHHUE
«Bceepoccuiickuii IEHTp KapaHTUHA PACTCHUIN

3ammTa AuccepTanMu  cocTtoutcss 26 gexabps 2025r. B 4YacoB Ha 3acelaHUU
muccepranuonsoro coseta [1/1C 2021.002 npu ®T'AOY BO «Poccuiickuil yHUBEPCUTET APYKOBI
HapoaoB umenu I[larpuca JlymymObs» (PY/IH) o agpecy: 117198, yn. Muknyxo- Maknas, 1. 8
kopn.2. C qucceprarueit MoxHO o3HakoMutcsi B oubanorexke B Y HUBL] (Hayunoit 6ubnuorexe)
OI'AOY BO «Poccuiickuii yHuBepcuTeT apyk0bl HapoaoB uMenu Ilarpuca JlymymOsny (PY1H)
o agpecy: 117198 yn. Muknyxo-Makuas, 1. 6, u Ha caifre:https://www.rudn.ru/science/dissovet.

ABTopedepaT pa3ociaH « » 2025

VYueHsblii cekpeTapb
JIMCCEPTALIMOHHOTO COBETA
KaHJUJAT CEIIbCKOXO03MCTBEHHBIX HAYK Pomanosa E.B.
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OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTYaJIbHOCTh TeMbl HcciaenoBanusi. ITmennma (Triticum aestivum L.)
3aHUMAET OJIHO U3 BEAYLIUX MECT B MUPOBOM 3€MJIEJIETINU CPEJIA 3€PHOBBIX KYIBTYP
U CIIY’KUT OCHOBHBIM UICTOYHUKOM KaJIOpU U pACTUTENILHOTO Oelika Jijist 6osee ueM
MIOJIOBUHBI HAcEJICHUS IIaHeThl. Poccust sIBAsieTCS OTHUM U3 KPYITHEHIIINX MUPOBBIX
MPOU3BOIUTENIEH U 3KcTIOpTepoB mieHulbl. B 2020 roxy crpana coOpana ypoxait
B 00beme 85,9 MIH TOHH, YTO MOATBEPKIAET €€ CTPATErnYecKoe 3HAYEHUE B
o0ecrnevyeHnH MPoI0BOILCTBEHHOM 0€30MaCHOCTH HE TOJIBKO Ha HAIIMOHATIBHOM, HO
1 Ha TJI00aTbHOM ypoBHE. OJTHAKO BO3/IEIBIBAHNE SPOBOU IMIIIEHUIIBI CTAIKUBACTCS
C MHOXECTBOM 3aj/iay, BKJIIOYas W3MCHEHHE KiIMMaTa, MeMUIMT MUTATEIbHBIX
BEIIIECTB, pa3BUTUsA TPUOHBIX OOJE3HEW, 3aCOPEHHOCTh W Jp., a TaKke
HEOOXOIUMOCTh MOBBIIIEHUSI YKOHOMUYECKONW YCTOMYMBOCTH M PEHTAOEIbHOCTH
BO3JIeIbIBaHMs. B cBA3M ¢ 3TUM BCE Oosblliee 3HaUeHHE MpuodpeTaeT pazpaboTka u
BHEJIPEHHE aJalTUPOBAHHBIX K KOHKPETHBIM arpo3KOJIOTUYECKHM YCIIOBHSIM
TEXHOJIOTUNA BO3JICJIBIBAHUS, YUYUTHIBAIOIIUX COPTOBBIE OCOOEHHOCTH, YpPOBEHb
UH(QEKIIMOHHOW HArpy3kd ¢ TIOYBEHHO-KJIIUMATUYECKHE YCIOBUS PpErHOHA.
Hcnonb3oBaHne Hay4yHO-OOOCHOBAHHBIX  QJalTHPOBAHHBIX K  KOHKPETHBIM
arpodKOJIOTMYECKUM YCIOBUAM TEXHOJIOTUM MO3BOJISIET MOBBICUThH YPOXKAUHOCTD Ha
15-30%, CHU3UTh pHCK TOTEPh YPOXKasl OT CTPECCOBBIX (HaKTOPOB H
ONTHUMH3UPOBATh 3aTpaThl Ha Mpou3BoACTBO (Pu3Ban u np., 2016; /e Coy3a u ap.,
2021 r.; lunc u ap., 2018; JIsnrpumk u ap., 2022 r.; Axtap u ap., 2019; Uennaes u
ap., 2015)

Crenenb pa3zpadoranHocTu. HecMOoTpss Ha uMeErOIIMECs HCCIEHOBaHMS,
HEJJOCTATOYHO HW3YYEHbl B3aUMOCBSI3M MEXAY TEXHOJIOTUSIMH BO3ZEIbIBAHUA,
COPTOBBIMU OCOOEHHOCTSIMH W WX BJIUSHUEM Ha YCTOMYMBOCTH K OOJIE3HSIM U
SKOHOMHUYECKYI0 d(dexTuBHOCT. B mccnenoBanun paccMatpuBaercs mpoodiiema
OTCYTCTBHUS 30HAJIbHOW TE€XHOJIOTHUSI BO3/EIbIBAHNS HOBBIX COPTOB SPOBOM MSTKOM
nieHuIbl, BhiBeIeHHBIX Bo PI'BHY «DUIl «HemuuHoBKa». DTO ompenesser
aKTyaJbHOCTh JAIbHEUIINX HAyYHBIX PAOOT MO ONTUMHU3AIMH TEXHOJIOTUH
BO3JICJIbIBAHUSI U TIOBBIIIECHUIO YCTOMYMBOCTH SIPOBOM TIIEHUIIBI B YCIOBUSIX
pacTylux KJIMMaTUUYECKUX U TTPOJIOBOJILCTBEHHBIX BHI30BOB.

Heanr wuccaenoBaHWii — UCCIEIOBAHUE 3aKOHOMEPHOCTEH YIIyYILIEHUS
(UTOCAaHUTAPHOTO COCTOSIHUSI TOCEBOB SIPOBOM TIICHUIIBI W  TMOBBIMICHUS
MPOJYKTUBHOCTU €€ COPTOB IMPHU PA3JIMUYHBIX TEXHOJIOTHSX BO3JICJIBIBAHUS B
ycnoBusx LlentpansHoro HeuepHoszembs.

3aaa4m uccaeI0BaHUM:

1. Onpenenuth BAUSHUE TEXHOJOTHN BO3MEJBIBAHUS C Pa3IMYHOU
WHTEHCHUBHOCTHIO BHECCHHSI MUHEPAJIBHBIX yI00PEHHUM U TPUMEHEHUST XUMHUYECKUX
CPEACTB 3alllUThl PACTEHHUI Ha 3JIEMEHTBhl CTPYKTYPhl YpoXKas, YpOXKAWHOCTb U
KaueCTBO 3€pHA MEPCIEKTUBHBIX COPTOB SIPOBOM MILIEHUIIBI.
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2. YCTaHOBUTb COPTOBBbIE OCOOCHHOCTH  SPOBOM  MIIEHUIBI IO
BOCIIPUMMYMBOCTH K OCHOBHBIM BO30yauTensiM OoJie3HEH M HUX peakluio Ha
KOMIUJIEKCHOE TPUMEHEHHE MHHEPAIbHBIX YJIOOpEHUH U CpPEJCTB  3alUThI
pacTECHUM.

3. I3yunTh BIMSHUE UCTIOIB30BAHUS CPEJICTB 3aAIUTHI PACTEHUI B COUCTAaHUN
C pa3IMYHBIMU HOPMAaMU MHUHEpAJbHBIX YJIOOpEHWI Ha pa3BUTHE U
pacnpocTpaHeHue TPUOHBIX OOJIE3HEH B MOCEBAX SPOBOM IMIITECHUIIBI.

4. OueHuTh KOHOMHYECKYIO A()(PEKTUBHOCTH TEXHOJIOTHI BO3IEIBIBAHUS
HOBBIX COPTOB SIPOBOM TIIEHUIBI C Pa3JIMYHBIM YPOBHEM MHTEHCUBHOCTH
MIPUMEHEHUS MUHEPATBHBIX YIOOPEHUN 1 CPENICTB 3aIUTHl PACTCHHIMA.

O0beKTHI HMCCIeN0BaHUII— copTa spoBoW muieHHIbl bensHa, Pagmupa,
Arpooc, ynoOpeHus U CpecTBa 3alIUThl PaCTCHUI.

Hay4ynasi HoBu3Ha padoThl. 3yueHa 0T36IBUMBOCTh HOBBIX COPTOB SIPOBOM
nmeHunbl cenekiuun «OUL] «HemMunHOBKa» Ha pas3ivYHbIE MO0 WHTEHCHUBHOCTHU
30HAJIbHBIE TEXHOJIOTUU BO3/IETBIBAHUS. Y CTAHOBIIEHO, YTO NEPCIEKTUBHBIE COPTa
bensna u Arpoc o007aalOT BBICOKOM TMPOAYKTHBHOCTBIO TPU BO3JCHCTBUU
(bakTOpoB OMOTHYECKOTO CTpecca B MOJeBbIX yciaoBusax. [lokazana a3 pexTHBHOCTD
BBICOKOMHTEHCHUBHOM TEXHOJIOTUY BO3/ICJIBIBAHUS B CHUKEHUU PA3BUTHUSI OCHOBHBIX
rpuOHBIX OOJIE3HEW B MOCEBAaX SIPOBOM IMIIEHUIIBI, TAKUX Kak (y3apuo3 KoJioca
(Fusarium sp.), cenropuo3 aucTheB (Zymoseptoria tritici) m myuHucTas poca
(Blumeria graminis f. sp. tritici). [Ipu omeHke yCTOWYMBOCTH COPTOB K OOJIC3HSIM
YCTaHOBJICHO, YTO copT Paamupa o0nagaeT BHICOKOM YCTOMYHMBOCTHIO K (hy3apHro3y
K0JIOCAa 1 MYYHHUCTOM poce, a copT bensiHa — Kk cenTopruo3y JUCTHEB. Y CTAHOBJIEHO,
YTO TPU HMCTOJIH30BAHUHM BHICOKOMHTEHCHUBHOM TEXHOJOTHUHU TOCTHTalOTCs Oosee
BBICOKHE YpPOXKAMHOCTh 3€pHA U YHUCTBIM JOXOJ, HO OO0Jiee KOPOTKHUM CPOK
OKYyMaeMOCTH ¥ HAWBBICHIMM YpOBEHb PEHTA0CIBHOCTH JIOCTUTAIOTCS TMPHU
UCIIOJb30BAaHUM  WHTEHCHUBHOM  TEXHOJIOTMM  Bo3neibiBaHus.  OnpeneseHbl
HaWJTy4IlIi€ SKOHOMHYECKHE TMOKA3aTeNM BO3JEIIBIBAHUS Y HOBOI'O COpTa SIPOBOM
MieHuIbl bensHa.

Teopernueckast M NMpakTU4eckasi 3HAYUMOCTH PpadorThl. [lomyyeHHbIE
pe3yiabTaThl MCCIEJOBAHUM PACHIMPSIOT TEOPETHUYECKHE MPENCTaBICHUS O
BO3MOXKHOCTSIX TNPUMEHEHUS 30HAJIBHBIX TEXHOJOTHUN BO3C/IBbIBAaHUS SPOBOMU
NIIEHUIIBI, a TaKXXe PacKpPbIBaIOT COPTOBbIE OCOOCHHOCTHM B pEAKIUU Ha
OMOTUYECKHE CTPECcCOpbl W TEXHOJIOrMueckue npuémbl. Brepsbie mnoka3zaHa
3 PEeKTUBHOCTh MHTCHCUBHOW W BBICOKOMHTEHCUBHOW TEXHOJIOTUHA B YCIOBHUSX
MockoBckol 00J1acTH ¢ TOYKHM 3PEHUSI MOBBIIMICHUS TPOIYKTUBHOCTH, CHUKCHUS
MOPaKEHHOCTU OCHOBHBIMHU TPUOHBIMH Oosie3HssMU ((hy3apro3 KOJoca, CeNTOPHO3
JUCTHEB, MYYHHUCTass poca) M OOECIEeUeHUS IKOHOMHYECKOW YCTOWYMBOCTH
mpou3BOACTBA. PazpaboTanbl HaydHO OOOCHOBaHHBIE PEKOMEHJAIMU TIO BHIOOPY
COPTOB U TEXHOJIOTMM BO3JENbIBAHUS [JIsi JAHHOTO peruoHa. Pe3ynbrarsl
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UCCJIEIOBAHUSI MOTYT OBITh HCIIOJIb30BaHbI B IMPAKTUKE CEIbCKOXO3IMCTBEHHBIX
NPEeanpusTUd, a TakKe B Y4eOHOM Mpolecce MpU MOJTOTOBKE CIEIHUAIUCTOB T10
arpOHOMHH U CEJICKIIMH CEeJIbCKOXO03IMCTBEHHBIX KYJIbTYP.

MetonoJiorust 1 MeToAbl HcciaenoBanms. VccnenoBaHus nmpoBOAMIN Ha
OCHOBE aHaJIM3a OTEUYECTBEHHOW M 3apyOeKHOW HAYYHOW JINTEpPATyphl, a TAKKE C
NPUMEHEHHEM  OOLIENPHUHSATHIX ~ METOAOB  IOJEBOro, JabOpaTopHOro U
SKOHOMHUYECKOTO  aHajau3a. OKCIEPUMEHTAIbHYI0 4YacThb  BBINOJHSIM B
COOTBETCTBUM C YTBEPXKACHHBIMH METOAUKAMH OLEHKH arpoOHOMHYECKON
3¢ (HEeKTUBHOCTH TEXHOJIOTHI BO3/CIbIBAHUS, YCTOMUYUBOCTH COPTOB K OONE3HIM U
SKOHOMHUYECKOHN 11€1eCO00pa3HOCTH UX BHEIpeHUs. M crosb30Baiu MpPHUHLIMIIBI
CUCTEMHOI'O MOJIX0Ja, CPAaBHUTEIBHOIO aHAIM3a M CTATUCTHUUYECKONH 00pabOoTKU
JTAaHHBIX.

OcCHOBHBIE I10JIOKEHHUSI, BBIHOCUMBbIE HA 3alIUTY:

1. BinsiHME 30HAJIBHBIX TEXHOJOTWH BO3JEIBIBAHUS SPOBOM MIICHUIIBI
(MHTEHCUBHOM W BBICOKOM WHTEHCHUBHOCTH) Ha MPOAYKTUBHOCTb KYJbTYpBHI,
BKJIIOUYAsl YPOKaHOCTh M Ka4eCTBO 3€pHA, B YCJIOBUAX MOCKOBCKOW oOiacTtu u
CXOXKHUX arpo3KOJIOTHYECKHUX 30H.

2. O} PeKTUBHOCTh TEXHOJOTUA M COPTOB NIIEHUIBI B CHWKEHUHU
pa3BHUTHS OCHOBHBIX IPHOHBIX Oosie3Her — (y3apuosa kosoca (Fusarium spp.),
CENTOPHO3a JTUCThEeB (Zymoseptoria tritici) u myunucroii pockl (Blumeria graminis
f. sp. tritici).

3. Paznmuuus Mexay copraMu 1O BOCIPUUMYHMBOCTH K IAaTOTCHAM U
OT3BIBYMBOCTH HA MMPUMEHSICMBIC TEXHOJOTHUECKHUE MMPUEMBI BO3/ICITBIBAHMUS.
4, OxoHoMuueckass A(OPEKTUBHOCTh TPUMEHEHHUS  pa3pabOTaHHBIX

TEXHOJIOTMM  BO3JCIIBIBAHUS, OLIEHUBAEMas [0 TaKUM [OKAa3aTeisiM, Kak
PEHTA0EIbHOCTh, CPOK OKYIIAEMOCTH U TIOPOT PEHTA0EIbHOCTH.

Crenenr gocroBepHocTH. CTENEHb  JOCTOBEPHOCTH  IOJYYEHHBIX
pe3yJIbTaTOB IIOATBEPIKAACTCS IPOBEICHUEM HCCIEAOBAaHUNA B COOTBETCTBUHU C
OOLIEPUHATHIMA ~ METOAMKAMU  TIOJIEBBIX M JIAOOPATOPHBIX  HCIIBITAHUH,
MCIIOJIb30BAHUEM CTATHUCTHUYECKH OOOCHOBAaHHBIX METOJOB aHAIW3a JAHHBIX U HX
JOKYMEHTAIbHBIM O(OpMIIEHHEM. ODKCHEPUMEHTAJIbHBIE JaHHbIE O0ECHEeYMBAIOT
000CHOBaHHOCTbh PEKOMEH/IALIUI U BHIBOJOB JJI MPAKTUUECKOTO MPUMEHEHHUS, UTO
CBUJIETEIBCTBYET O BBICOKOM HAAEKHOCTU UCCIICIOBAHUM.

Anpobauusi pe3yabTaToB. Pe3yinbTaThl UCCAEIOBAHUM JT0J0KEHBI Ha TPEX
Hay4HbIX KOH(pEepeHUUsAX, BKJIOYas JBe MexayHapoaHeie. [lo wmartepuanam
JUCCEPTALIMK OMYyOJIMKOBAHbl OJUHHAAIATH HAYUYHBIX pa0dOT, B TOM YHUCJE OJHA B
W3J1aHUH, BXoad1eM B nepeueHb BAK P®, BoceMb — B MEXIyHapOIHBIX HAyYHBIX
KypHajiaX, UHIEKCUPYEMBIX B 0a3e JaHHBIX SCOPUS, U JIBE B IPYTHE KYPHAIIBI.

JInunbiii BkIax aBTopa. JluccepranuronHas paboTa BBIIIOJIHEHA aBTOPOM
CaMOCTOSITENIbHO. ABTOPOM  OMNpENENICHbl 1AM ¢ 33Ja4d  HMCCJEIO0BaHUs,

30



OpraHU30BaHO TPOBEJICHUE TPEXJIETHErO MOJIEBOTO SKCIEPUMEHTA, OCYIECTBIEH
cOop, aHaNKM3 U CTaTUCTUYECKass 00paboTKa SKCIEPUMEHTANIbHBIX TaHHbIX. Kpome
TOTO, aBTOpP Y4YacTBOBaJ B MOJTOTOBKE IMyOJMKAIMHA MO TEME HUCCIEeIOBaHUS U
0(pOpMJICHUU MaTEPUAIIOB JTUCCEPTALIIH.

O0bem U cTpykTypa Auccepranmuu. /lucceprauusi COCTOUT U3 BBEIICHMUS,
TIATH TJIaB, 3aKJIFOYCHUS] M CIIMCKA TUTepatryphl. OOmmii 00beM paboThl COCTABIISET
231 ctpanwui, BriIrodast 32 tabmuiel u 23 pucyHka. B pabore npoaHaim3upoBaHO
341 UCTOYHUKOB OTEYECTBEHHON U 3apyOC)KHOW HAYIHOH JIUTEPATYPHI.

BaaromapHocTu. ABTOp MCKpEHHE OJaroJapuT HAy4YHOTO PYKOBOIUTEIS,
npodeccopa [lakuny Eneny HukonaeBHy, 3a kBamuuImpoBaHHOE PYKOBOJICTBO U
MOJAJIEPKKY Ha BCEX ATaIax MOJArOTOBKHU IUCCEPTAIIMU B POCCHIICKOM YHHBEPCUTETE
npyx0b6l HaponoB uMeHu I[latpuca JlymymObl. Ocobasi mnpuU3HATEIHHOCTD
BbIpakaeTca npodeccopy Meiicamy 3aprapy u gokrtopy [lpuniyy DMmanysiaro
Hopmany 3a akamemuueckyro mojAepkkKy, a Takke Kamabamkunoit FEnene
BrnagumupoBHE 32 TEXHUYECKYH0 TMOMOIIb IPU MPOBEAEHUU  IOJEBBIX
UCCJIEIOBAHUN. DTOT OMBIT YOETUTEIBHO MOKA3aJl, YTO MPOUCXOXKICHUE U TOJ HE
JIOJDKHBI OBITH TPEMSATCTBUEM Ha MYTH K JOCTIDKEHUIO Iiefield. ABTOp TIIyOOKO
OnarogapeH cBoel cembe, Muccuc Tepesze CakBu, muctepy Tambe CakBu, MUCTEPY
Hayne Hlepuddy u muctepy decrycy Jlaxan 3a HEU3MEHHYIO TTOJJICPIKKY, a TAKKE
CBOUM JIETSIM, IPY3bsIM 32 UX HEU3MEHHYIO MOACPKKY.

OCHOBHOE COJEP XAHUE PABOTbI

Bo BBeeHun 000CHOBaHA aKTyaJbHOCTb UCCIEAOBAHMS, C(HOPMYIUPOBAHBI
LENIU U 3a7a4M, OIPENEIICHbl OCHOBHBIC IOJIOKEHHUS, BBIHOCHMBIE Ha 3allWTy, a
TaK)K€ MMOAYEPKHYThI €r0 HAyYHasi HOBU3HA U MIPAKTUYECKAsl 3HAYMMOCTb.

B nmnepBoii riaBe TmpeAcTaBieH 0030p JIMTEpPATyphbl, MOCBSIIEHHOU
MIPOUCXOXKICHUIO0, OMOJIOTMYECKUM OCOOEHHOCTSIM M POJIHM SIPOBOM TMIIIECHUIBI B
mupe. PaccMOTpeHbl OCHOBHBIE OHMOTHMYECKME M aOMOTHYECKHE CTPECCOpBI,
CHIDKaroIme ypoxkaitHocTh Ha 5—60%. Onucanbl MeToIbI 0OPHOBI ¢ OOJIC3HSAMH,
BKJIIOYAsl TPUMEHEHUE (PYHTUIMIOB, BEIOOP YCTOMUYMBBIX COPTOB U Ap. M3ydeHbl
COBPEMEHHbBIE TEXHOJIOTUHU BO3EIIBIBAHUS, X BIUSHUE HAa ypOXKal, KaUeCTBO 3epHa
U DKOHOMHYECKYIO0 H3(P(EKTUBHOCTb, YTO MMEET KIOYEBOE 3HAYEHUE A
NOBBIIIEHUS KOHKYpeHTOcIocoOHOCTH P®D. Ha 17100aJIbHOM PBIHKE.

Bo BTOpoOii riaBe mpeacTaBiIeHbl METOJOJIOTHS U YCIIOBUS MPOBEACHUS
UCCJIEIOBAHUM: XapaKTepUCTHUKA MecTa UCCJIEI0BAHMS, MIOYBEHHO-
METEOPOJIOTHYECKUE YCIIOBHSl OMNBITHOIO YYacTKa, OMUCAaHUE COPTOB SIPOBOM
MIICHULIBI, TPUMEHSEMbIE TEXHOJOTUU BO3/IENIBIBAHUS, METO/IBI OTOOpa Mpoo, yUET
3a00JIeBa€MOCTH, YpPOKAMHOCTH M €€ CTPYKTypbl M OIUCaHbl CTaTHYECKUE
00paboTkH MaHHBIX 32 2022-2024 rT.
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Mecmo u nousennwvle ycinosus npogedoenusn ucciedosanuii. OnbIThl OBLIN
3anoxeHbl B 2022-2024 r1T., Ha ONBITHOM I0J€ TEXHOJOTMYECKOro ILIEHTpa IO
semienennio PI'bBHY «DenepanbHblil UCCaeq0BaTENbCKUN HEHTP «HeMunHOBKa»
(OI'BHY ®UILl «HemuuHoBKay»), pacnonoxeHHomy B HoBomockoBckom AQO, 1.
Coko110B0. ONBITHBIE YYAaCTKUA paclojaraiuch B 55 KM OT 1eHTpa MOCKOBCKOM
obnactu, Poccusi, Ha mumpote 55°52'34,02" c.mi., monrore 38°27'59,97" B.n. m
BbicOTe 142 M Hax ypoBHeM Mops. IlouBa oOmbITHOro y4acTtka — JIE€pHOBO-
noj3oucTas cpeaHecyrmuuctas (Pucynok 1). IlpenmecTBeHHHKaAMH KYJIbTYP
SIBJISITUCH 36PHOO00O0BBIE KYJIBTYPHI.

Pucynok 1. IlouBa onmbITHOrO yyactka

Ananuz nouswvl u eé Quzuko-xumuueckue XapaKmepucmuku 00 noceea
(2022-2024 2¢.). ONBITHBIN YYaCTOK XapaKTEPHU3YETCsl CIIA00OKHUCIIBIMU, JIEPHOBO-
MOI30JIUCTEIMU CYTJIMHUCTBIMHM TIOYBAMH CPEIHETO MEXaHWYECKOTO cocTaBa. B
2022-2023 rr. pH mouBbl ocraBaics craduiabHBIM (5,7-5,8), Tpu ATOM
Ha0II0AAJIOCh HE3HAYUTENILHOE YBEITMYCHHUE CO/ICPKAHUS OPTAaHUUECKOTO BEIECTBA
(3,04,1 %), docdopa (162—195 mr/kr) u kanus (80—122 mr/kr). B 2024 r. ypoBeHb
pH cuusmics (c 5,1 no 5,2), rorna kak coaepxkanuie gocdopa (c 214 go 236 mr/kr),
kanus (¢ 126 no 140 mr/kr) u opranudeckoro Bemiectsa (¢ 3,3 10 4,2 %) Bo3pocio.

Memeoponozuueckue ycnosus onvtmnozo yuacmka (2022-2024 z2.). B
roapl uccnenoBanuit (2022-2024 rr.) B MoOCKOBCKO# 001acT HaOJIIOIAINChH
3HAYUTEIBHBIC OTKJIOHCHUS OT CPEAHEMHOTOJICTHHX 3HAYCHHH TEMIIEPATyphl U
ocankoB. TeMrepaTypa MOBBICHIACh, OCOOCHHO B BECEHHHE M JICTHHUE MECSIIBI.
Hanbonee 3aMeTHbIC OTKJIOHEHUS ObUTH 3a(pUKCUPOBAHBI B MapTe, alpesie U Uoie,
e TeMITepaTypa MpEBbIIIaa HOPMY Ha 3-6°C. B
OTHOIIICHUHU OCAKOB HAOMOANNCh KOJeOaHUs B WX KOJWUYECTBE, C TEPUOJaMU
aHOMAaJIbHO BBICOKOM BiakHOCTH (MIoHB 2024, utonb 2023) u 3acylIuBoCcTy (MapT
2024, aBryct 2022).

Oovekmuvt uccnedoeanus. B UCCIENOBaHWM HCIOJIB30BAIM TPU COpTa
MATKOW stpoBoi mmeHuibl (Triticum aestivum L.): Pagmupa, Arpoc u bensna
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(tabmuma 1; puHCYHOK 2), CO37daHHBIE METOJOM HWHIWBHAYaJIbHOIO OTOOpa
KOJUIEKTUBOM celiekimoHepoB OULL «HemunHoBKay.

Tabmumna 1- Onucanue cOpTOB, UCIOIB30BAHHBIX B HcclenoBaHu B 2022-
20224 rr.

No Copt Kon copra Craryc CenexnmoHHass KOMOUHAITUS
1 Pagmupa 8057532 | Hossrit OHrenuHa x Ocrep
copT
2 Arpoc 7852652 | HoBsrii 3nata X MockoBckas 56
copT
3 bensina 8261389 | Cranmapt | 3nara x Dcrtep

Copt Panmupa pexomeHaoBaH Ui Bo3zeibiBaHusa B [loBoimkcko-BsTckom
peruoHe, BkiItodas Hukeropoackyro obmacte, co cpeaHeill ypokaiHocTbio 3,40
T/ra. bensiHa oOTIMYaeTcs BBICOKUM IOTEHLIMAIOM HNPOAYKTUBHOCTH —
MaKcuUMaJbHas YpO)KaHOCTh OlLieHHBaeTcs B 4,63 1/ra. Y copra Arpoc cpenHss
ypokaliHOCTh cocTaBisieT 3,68 T/ra Ha ceBepo-3amnaje u 3,99 1/ra B IEHTPabHBIX
paiioHax.

Pucynok 2. Tpu copra, ucnoJib30BaHHbIE B onbITax B 2022-20224 rr.

Cxema onvima. Cxema onbiTa Obli1a 1BYX(akTOpHOM, re ¢pakTop A — copTa
ApOBOI NIIIEHUIIBL, a pakTop b — TexHonorus BeipanBanus (Tadnuna 2). [lonessie
OMBITHI IPOBOJAWJIM B T€UEHUE TPEX BEreTallMOHHBIX ce30HOB (2022-2024 rr.) Mo
(dakTopuanbHOil cxeme 3 X 3 ¢ paHIOMHU3UPOBAHHBIM PA3MEIICHUEM JIEISHOK.
OOmiee KOJMMYECTBO JCIISTHOK cocTaBuiao 27 minomanbio mo 80 m? Kaxknaas, C
TPEXKPATHOM MMOBTOPHOCTHIO. JleNIHKM pazMemain ¢ uarepsaiom 1,0 m.

[IpeanoceBHasi o00paboTka CeMSH SPOBOM  MIIEHUIIBI MPOBOAMIACH
npenaparoM Omnot Tpuo, BCK (Azokcuctpodun — 40 /1, Audenokonazon — 90
r/n, TeGykonazon — 45 r/m) B noze 500 mur/t. s 3amuThl TOCEBOB MIICHUITBI
MPUMEHSTIN Pa3InYHbIE TECTUIUABL. [ epOuuaHyt0o 00pabOTKy MPOBOAMIN C
ucroJib3oBanrueM npernaparoB baneprna (0.5 n/ra) m ®@aiigec (0.4 yi/ra), KOTOphIC
conepxanu 2,4-J] KucioTy (B BUIE STUITEKCIIOBOTO 3(upa) B KoHIeHTparmu 410
r/n u ¢duopacynam — 7.4 r/n, a Takxke ¢enokcanpon-Il-atun (100 r/m) ¢
noOaBiieHHeM aHTUI0Ta MedeHnupuia-nudtuna (27 1v/m). Jnga  KoHTpouid
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YHCJICHHOCTH BPEIHBIX HACEKOMBIX MPUMEHsIM MHCeKTHIMasl bopeit Neo (0.2
J/ra), B COCTaB KOTOPOI'0 BXOAWIH ainbda-nunepmerpud (125 r/i), uMuaakiIonpua
(100 r/n) u xnotuanuaus (50 1/11), a Takke Jemuc [Ipodu (0.03 kr/ra), o0CHOBHBIM
JIEWCTBYIOITUM BEIIIECTBOM KOTOPOTO SIBJISLICS AeiabTaMeTpuH (250 1/i1). B 60oprbe ¢
rpuOHBIMU 3a00JieBaHUAMU HucTonb3oBamu ¢Gynrunun Komnocan Ilpo (0.4 n/ra),
comepxkammii pormkoHa3on (300 r/m) m tebykonazon (200 r/m). Perymsmwuro
POCTOBBIX TIPOIIECCOB W YCKOPEHUE CO3PEBAaHUS PACTCHUN OCYIIECTBISUIA C
nomonipio npenapara HEFC (0.8 n/ra), B cocTtaB KOTOpPOro BXOaui 3TedOH B
koHneHntparuu 480 r/1 (Tabmura 2).

Oopadomka nouevl. OcHOBHasi 00paOOTKA MOYBHI BKJIIOUYAa KyJIbTUBAIUIO
KIIK-4CY wumu KIIK-8C, 3a kotopoil uepe3 10—14 gHeilt mpoBoauiiach BCHaNIKa
wiyramu  [IJIH 3-35. TlpenmoceBHass BeceHHsAss o0paboTka cocrosia U3
KyJIbTUBAIIMU HA TITyOUHY 110 8 ¢M (TP JJOCTUXKEHUU (PU3UUECKON CTIEIIOCTH MTOYBBI)
U 3aBepianack boponoannem PBK-3,6.

MuHepanbHble yI0OpeHHs] BHOCUIIU TOJI TUIAHUPYEMBIM YPOBEHb YpOKas
(6azoBas 4-5 T, UHTEHCUBHAs 6-8 T, BBICOKOMHTEHCUBHAs 8-10 T/ra), KyIbTUBAIUS
Ha ryOuHny 4-5 cM ¢ npukateiBanueM (arperat «Karpoc). [loceB sipoBoii NIIeHUITbI
ObUT mpoBeneH cesikod «Amazone D9-40». Hopm BeiceBa coctaBui 5,5 MIH
BCXOXKHX CEMSH IIIECHUITBI.

Tabnuna 2 — TexHoJI0ruy BO3AeNbIBaHUS SPOBOM MIIICHUILIBI

No | ITpuemsr bazoBas HNutencuBHas BricokouHTEHCHBHAsA
TEXHOJIOTHSI TEXHOJIOTHSI TEXHOJIOTHSI

1 | OcHOBHOE BHECEHHE, N30P40K90 N30P60K120 N30P90K150
Kr/ra

2 | [lonkopmka, Kr/ra N30 N30 N30 + N30 (¢ yuerom

JIMATHOCTHKH)
3 | Obpabotka ceMsH Omor Tpuo — | Omnot Tpuo — 0,5 Omnnot Tpuo — 0,5 /T
0,5 n/t /T

4 | T'epOununnas banepuna — 0,5 JIluatyp — 0,16 Jluatyp — 0,16 kr/ra +
o0OpaboTka ((haza n/ra+ ®dunec — | kr/ra+ [lyma Cynep | Ilyma Cynep 100 — 0,6
KYIICHHS) 0,4 n/ra 100 — 0,6 n/ra j/ra

5 | MHcekTnnmanHas Bopeit Heo — 0,2 |  Jletmc [Ipodu — Hemuc [Ipopu — 0,03
o0OpaboTka ((haza a/ra 0,03 kr/ra Kr/ra
BBIX0/1a B TPYOKY)

6 | OyHrunumHas Konocans [Ipo — Konocans [Ipo — Konocans [Ipo — 0,4 n/ra
o0OpaboTka ((haza 0,4 n/ra 0,4 n/ra + XODDK — + XO®DK — 0,8 n/ra
BBIX0JIa B TPYOKY) 0,8 n/ra

Ilonesout monumopune. B TedeHue BCETrO BErE€TALMOHHOIO IEpPUOAA HA
OTNBITHBIX ~ y4YacTKax TMPOBOAWIM PETryJIpHOE HAOJIOJCHHE IS  OLCHKHU
(UTOCAaHUTAPHOTO COCTOSHUS JO M IOCTEe OINpbhICKUBaHUS. B ocHOBHbBIC (ha3bl
pa3BUTUSI SPOBOM TMIICHUIIBI, Y4YeT JAMHAMUKH PACIPOCTPAHEHHOCTH, CTETCHU
MOPaXKEHUS U Pa3BUTHE ITUX TPUOHBIX 00JIE3HEHN OCYIIECTBIISIICS MOCTIE TOSIBJICHUS
NEePBbIX CUMITOMOB. @UTOCAHUTAPHOE COCTOSHUE SIPOBOM MIIECHUIIBI U3YyYaJIH TI0
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OOILIEPUHATHIM METOJIMKaMu. PacrnpocTpaHeHHOCTh 00JIE3HU OMpeesieTcsl KaK
J0JI1 TOPaKEHHBIX PACTEHUM (WM WX YacTed) OTHOCUTENIBHO OOLIEro yucia
pacTeHud B mpobOe M BhIpaxkaeTcss B mpoleHTax. CrTeneHb MOpPaKeHHs — 3TO
KaueCTBEHHBIM IOKa3aTellb, XapaKTepU3YIOIIMA BBIPAXKEHHOCTh CHUMIITOMOB
607e3uu. O1eHKa MPOBOIUTCS HA OCHOBE IUIONIA/IM TOPAKEHHSI OPTaHOB PACTEHUIN
(HampuMep, MATEH), MO S5-0aIbHOM IIKale i1 Takux 3a0o0JieBaHUM, Kak
MSATHUCTOCTh JINCTHhEB, MyUHHUCTass poca U (y3apuo3 kosoca. Pa3Butue Oose3nu
OTPaXKaeT CPEIHIOID CTENEHb MOPAXEHUS Ha YyYacTKe WIM MO0 TMOJK U
PAcCUUTHIBAECTCS KAK MHTETPAJIbHBIN NTOKA3aTeINb 0 OOMIEIPUHATON METOIHKE.

Hapamemput yporcaitnocmu. CTpyKTypy ypoxKasi yIUTBIBAIIU 110 METOJIUKE
['occopToucmbiTaHust CeNbCKOX03AMCTBEHHBIX KyJIbTyp (1989). B xome pocra u
Pa3BUTHS PACTEHUN NIICHUIBI MPOBOIUIN (PEHOJOTUYECKHE HAOIIOJCHUS OT
noceBa 70 yOopku ypoxkas. CTpyKTypy Ypokas H3ydalld Ha maTepuaje ¢
(ukcupoBannbIx wiomanok (0,25 M 2) B 4-x MecTax JeISHKH BCEX IOBTOPHOCTEM
omnbITa. YOOPKY ypoxkasi OCYIIECTBIISUIIN, MPIMbIM KOMOAHUPOBaHWEM KOMOAaiHOM
«Camrmo-500». Yuet yposkast METO10M KOMOaitHOBOM yOOPKHU C YUETHBIX ILJIOMIAI0K
U TpUBEICHUE ypoxkaliHOCTH 3epHa K 14 % Bnaxnoctu, u 100 % wuucrore.
TexHoNOTHMYECKHE CBOWCTBA 3epHA JlabopaTopHbiM MeToaoM mo 'OCT 10846-91,
I'OCT 10842-89, 'OCTy 13586.1-2014. IIpu ybopke ompeaeisuii CTPyKTypy U
YPOKalHOCTh HOBBIX COPTOB, KauecTBO 3epHa (maccy 1000 3epeH, coaepskaHue
Oenka).

IKonomuueckue napamempul. Jns OLICHKHU AKOHOMHUYECKOM
(D PEKTUBHOCTH PA3TUUYHBIX TEXHOJIOTUM BO3/ICIILIBAHUS MIIICHUIIbI, UCTIOJIH30BAJICS
METOJI aHaJIh3a «3aTpaThl-BBITOJLY. B ucciaemoBanuu mNpoaHaTu3upoBaHO 15
HPKOHOMHUYECKUX TIOKa3aTelei, OTpaKalolUX YPOKaWHOCTh U A()PEKTUBHOCTH
UCIOJIb30BaHUs pecypcoB. KirtoueBbie mapaMeTpsl BKIIFOUAIOT YPOKaMHOCTD (T/Ta),
YaCTUYHYIO (PaKTOPHYIO MPOAYKTUBHOCTH a30Ta, pocdopa u kanus (kr 3epHa/kr N,
P, K), a Taxke arpoHomMudeckyro 3¢hHEKTUBHOCTh ynoOpeHuid. PaccunThiBanuch
MOKa3aTelyd MPUOBUIA: CTOMMOCTh ypoxkas (py0./ra), uucTeiii moxon (py0./ra),
kodpdumment oxynaemoctu 3atpat (VCR) m mapxkunaneHas npuObuib (MR).
OTaenbHO ompeneseHbl MOpOr peHTA0EIbHOCTH (TOYKa HYJIEBOM MPHUOBLIM), CPOK
OKYIaeMOCTH MHBECTHUIIMH W CTOUMOCTh muTarenabHbX 3memeHToB (N, P, K) nHa
eauHuIyy riomaau. [pupoct ypoxas otHocutensHo KoHTpotia (GRIOC) u pazuuna
MEXIy BBIPYYKOM M TIEPEMEHHBIMHM 3aTpaTaMH TMO3BOJISIOT OLEHUTH pealibHbIN
SKOHOMHMYECKUN d(dPekT OoT mnpuMeHeHus TexHojorui. JlaHHbBIM Mmoax0n
00ecreynBaeT BCECTOPOHHIOK OLIEHKY 3((EKTUBHOCTH arpOTEXHOJIOTUH ¢ yUETOM
KaK TMPOU3BOJICTBEHHBIX, TAK U IKOHOMHUYECKHUX (PAKTOPOB.

Cmamucmuueckasn oopadomka oannvix. CTAaTUCTUUECKUN aHAIN3 JTAHHBIX
MIPOBOJIMJIN C UCTIOJIb30BaHUEM auctniepcronHoro ananusza (ANOVA) B nmporpamme
GENSTAT (15-¢ uznanwue). Is cpaBHEHUS CpeIHUX MPUMEHSIH TecT CThIOIeHTa—
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Hpromana—Keynca (SNK) npu ypoue 3Haunmoctn o = 0,05. HopmanbHOCTH
pacnpeneneHus U OJHOPOJAHOCTh JUCIIEPCUN MPOBEPSIIN C MOMOIIBIO KPUTEPUEB
[Tanupo—Ywunka u baptierra.

I'maBa Tperhbsl TOCBAIIEHA HCCIEAOBAHUIO KOMIIOHEHTOB YpoOKas,
YPOKaMHOCTH M NOKAa3aTeJIeH KadyecTBa 3€pHA SIPOBOM MIIEHULBI NOJ BIMSHUEM
COPTOBBIX OCOOEHHOCTEH M Pa3IUYHBIX TEXHOJIOTHH Bo3aenbiBanus 3a 2022—2024
rT. B pa3zaerne npencraBieHbl JaHHBIE 110 BBICOTE PACTEHUH, JIMHE KOJIOCA, YUCITY
KOJIOCKOB U 3€PEH B KOJIOCE, Macce 3epHa ¢ kosoca 1 macce 1000 3épen, a Takxke ux
M3MEHEHHE B 3aBUCUMOCTU OT COpPTa M TE€XHOJIOTUU BO3JenbiBaHUs. Kpome Toro,
paccMaTpUBAIOTCS Pe3yJbTaThl aHaIW3a YpOKalHOCTH (T/Ta) MO COpTaM M
TEXHOJIOTUSAM, BKJIIOYAas MX KOMOWMHUPOBAHHOE BIMSHUE, a TaKXKE IMapaMeTphl
KauyecTBa 3epHa — coJiepKaHUe KICHMKOBUHBI U Oenka (%) B 3aBUCMMOCTH OT
n3y4aembixX (aKTOPOB.

Koauuecmeo K010cK06 B KOJIOCE HE 3aBUCETIO JOCTOBEPHO OT copTa B 2023
u 2024 rr. (P > 0,05), xoTss B pa3Hble TOJAb HAOJIONATUCH HE3HAUUTEIIbHBIC
kosnebanust mexay coptamu (Tabnuua 3). Tem He menee, B 2023 1. MakcuMalibHOE
YHCJIO KOJIOCKOB Ha kosoc (16,77) 3adbukcupoBano y copra Pagmupa, a B 2022 r. —
y copta Arpoc (16,40), 3a koTopbiM ciefoBana bensina (16,07). B cpennem 3a rojsl
MCCJIEI0BAHUM HanOOJIbIIIEE YHCIIO KOJIOCKOB B KOJIOCE OTMEUEHO y copTa bernsHa
(15,29). TexHonoruu BO3JETBIBAHUSI OKa3aJM JOCTOBEPHOE BIIMSHUE Ha YHUCIIO
KOJIOCKOB: B CPEJHEM HHTEHCHUBHAs TEXHOJOTUsl oOecrednBalia HauOOJbIIEEe HX
koJinuectBo (15,61), uro Ha +7,60 % mpeBbiano moka3arean KOHTpoJis (6a30Boi
TEXHOJIOTHUH) BO BCE T'OJIbI, TOT/Ia KaK 0a30Basi TEXHOJIOT S MTOCJIEI0BATEIBHO 1aBaa
HAaUMEHbIIIME 3HA4YeHHs. B 1enoM, 4YHCIO KOJOCKOB B OOJBINEH CTENneHU
ONPENENISIOCh ArpOTEXHOJOTMYECKUMHU TPUEMAMH, HEXKEIU TEHOTHIIOM, YTO
NOAYEPKUBAET TMEPCIEKTUBHOCTh WHTEHCUBHOW TEXHOJIOTMU [JI1 yCUJICHUS
IIPU3HAKOB, CBSI3aHHBIX ¢ ypoxaiHocThio (Tabmuna 3).

Cpeonee konuuecmeo 3épen B Kojoce ObUIO HauOOJIBIIUM y copTa Pagmupa
(37,44), 3a xotopeiMm ciuenoBan Arpoc (34,87). Texnonoruu BO3JETBIBAHUS
JIOCTOBEPHO BJIMSUTM Ha KOJIMYECTBO 3EPEH: MHTECHCUBHAS M BBICOKOMHTEHCHUBHAs
CHUCTEMBI MpeBoCXOoAMIH 0a30ByI0 TexHosoruto (Tabmuia 3).

Tabnuna 3 — BiusitHue TpEX COPTOB M TEXHOJIOTUN BO3/C/IBIBAaHUS Ha
KOJIMYECTBO KOJIOCKOB B KOJIOCE U KOJMYECTBO 3EPEH B KOJIOCE

BapuanTs KonnuecTBo kK010CKOB B Cpenuss +K KonnuecTBo 3épeH B Cpenns +K

00paboTK KoJoce (IIT.) 3aTpu | bazoBoit Kosoce (IIT.) s3aTpu | bazoBoit

u roga (%) roga %
2022 | 2023 [ 2024 2022 | 2023 | 2024

®axrop A (Texnanorus)

bazoBas 14,67 15,72 | 13,14 14,51 - 31,93 | 35,79 | 31,73 33,15 -

WnreHcus 17,07 16,58 | 13,19 15,61 7,60 38,83 | 37,82 | 33,24 36,63 10,50

Hast
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Beicokoun | 16,57 15,78 | 13,19 15,18 4,62 38,00 | 40,06 | 32,62 36,89 11,29
TEHCHUBHas

P- <,001™ | 0,334™ | 0,965 - - <,001™ | 0,041 | 0,774" - -
3HauYEHHE * ns * s
HCPO5 0,49 1,56 0,58 - - 0,31 3,57 2,46 - -
Crangapt 0,22 0,69 0,26 - - 0,14 1,58 1,08 - -
Hast
oInoKa
(A)
CV% 1,4 43 1,9 - - 0,4 42 3,3 - -
®axtop b (Copt)
Arpoc 16,40 15,42 13,17 15,00 -0,11 37,77 33,80 | 33,04 34,87 -6,86
Bensana 16,07 15,89 13,91 15,29 1,84 33,20 37,19 | 33,73 34,71 -7,29
Panmupa 15,83 16,77 12,44 15,01 - 37,80 42,68 | 31,83 37,44 -
(cTannmap)
P- 0,080 | 0,043™ | 0,009 - - <,001™ | <,001" | 0,086" - -
3HaYCHHE * ) - s
HCPO5 0,49 0,97 0,65 - - 0,42 1,86 1,72 - -
Crangapt 0,22 0,43 0,29 0,18 0,82 0,76
Has
oIInoKa
(B)

CV% 1,4 2,7 2,2 - - 0,5 2,2 2,3 - -

Ipumeuanue: Koagpgpuyuenm sapuayuu (CV, %), naumenvwas cywecmeennas pazwocme (HCPO0S5); ons
pazoenenus cpedHux ucnonv3oean t-kpumeputi Cmorodenma. O6o3navenus ypogHell 3HAaUUMOCMU. NS = HE3HAYUMBIL,
* suauumorit (P <0,05), ** ouens snauumsiti (P < 0,01), *** kpaiine snauumoii

B cpeanem mno rogam HauOoOjbllIee KOJIMYECTBO 3EPEH B  KOJIOCE
obecrnieunBany BriCOKOMHTEeHCUBHAs (36,89) u unTeHcuBHas (36,63) TEXHOIOTHUH,
KOTOpbIE CTATUCTHUUECKU HE pa3luyaiuch Mexay coOoil. Ilpu pacuére
OTHOCUTEJILHOTO TpupocTa Haubosbiiee yBenuuenue (£11,29 %) mabmromanoch
Ipy TMPUMEHEHUH BBICOKOMHTEHCUBHOW TexHosoruu. [lomyueHHble maHHBIE
NOATBEPKAAIOT, YTO COYETAHUE BBICOKOYPOKANHBIX COPTOB C MHTEHCHUBHBIMU U
BBICOKOMHTECHCUBHBIMU ~ arpoOTEXHOJIOTHUSIMH ~ CIIOCOOCTBYET  IOBBILLIEHUIO
MOTEHIIMAIBHON MTPOIYKTUBHOCTH TeHUIsI (Tabmuma 3).

Macca 3epna konoca. CpegHuil aHalIW3 I[OKa3all, 4YTO COPT Arpoc
dbopmupoBan HauOOJIBIIIYI0O Maccy ceMsH Ha kosoc (1,61 T), 4TO COOTBETCTBYET
npupocty Ha £10,30 % no cpaBHeHuro ¢ copramu benssHa u Pagmupa, macca 3epeH
KOTOPBIX CTATUCTUYECKH HE pa3nyanach Mexay coooii (Tabmwma 4).

Tabnuna 4 — BiusitHue cOpTOB M TEXHOJIOTHM BO3/IETBIBAHUSI HA MACCy 3€pHA
KOJIOCA U THICSIYM 3€pEH

BapuanTst Macca 3epHa konoca Cpenn +K Macca toicsium 3epeH (1) | Cpenn +K
00paboTKH () ss3a | bazoBo ss13a | bazoBo
TpH it (%) TpH i %
rona roja
2022 | 2023 | 2024 2022 | 2023 | 2024
®akrop A (Texnamorus)
Bazosas ‘ 1,43 ‘ 1,44 ‘ 1,28 ‘ 1,38 ‘ - ‘ 39,80 ’ 35,51 ‘ 33,04 ’ 36,12 ’ -
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HHTeHcuBHAsS 1,90 1,47 1,33 1,57 13,25 42,00 | 37,28 35,30 38,19 5.75
Bricoxountencus | 1,90 1,63 1,26 1,60 15,42 4587 | 38,60 | 36,43 40,30 11.58
Has
P-3HaueHue 0,65™ | 0,046 | 0,431 - - <,001" | <,001" | <,001" - -
HCPO5 0,00 0,15 0,13 - - 0,40 0,70 0,42 - -
CrannmaprHas 0,00 0,07 0,06 - - 0,18 0,31 0,18 - -
ommoOKa (A)
CV% 0,0 4.5 43 - - 0,4 0,8 0,5 - -
®axrop b (Copr)
Arpoc 1,93 1,50 1,39 1,61 10,30 | 45,80 | 39,03 | 36,53 40,45 11.22
bensna 1,63 1,50 1,33 1,49 2,06 41,23 | 36,16 | 36,06 37,82 3.97
Panmupa 1,67 1,55 1,15 1,46 - 40,63 | 36,21 32,28 36,37 -
(cranmapr)
P-3Hauenue 0,010 | 0,944 | 0,005 - - <,001" | 0,045" | <,001" - -
HCPO5 0,15 0,44 0,10 - - 0,39 2,53 0,32 - -
CrangapTtHas 0,07 0,19 0,04 0,17 1,12 0,14
ommoOka (b)
CV% 1,93 1,50 1,39 - - 45,80 | 39,03 | 36,53 - -

Tpumeuanue: Kosppuyuenm sapuayuu (CV, %), naumenvwas cywecmsennas pasnocme (HCPO0S5), ons pazdenenus
cpedHux ucnonvzosan t-xpumeputi Cmorodenma. Obo3nauenus yposuei sHauumocmu: NS = HesHauyumvll, * 3HaUUMbIU
(P <0,05), ** ouenw snauumoiii (P <0,01), *** kpaiine snauumoiii

TpéxneTHNl KOMIUIEKCHBIN aHaliu3 BBISBUJ, YTO BBICOKOMHTCHCHUBHAs
TEXHOJIOTUS BO3J/IENIbIBAHUS MMOCJIEI0BATEIHLHO O0ecreunBaga HaubOIbIIYI0 Maccy
3epHa kojoca (1,60 r), mpeBsblias mokazaTesnn 0a30Bod TexHonoruu Ha +15,42 %
BO Bce Troibl wuccienoBanuil. llosiyyeHHble AaHHBIE CBUJIETEIBCTBYIOT, YTO
codyeTaHue copra Arpoc C BBICOKOMHTEHCHUBHOW TEXHOJIOTHEH CIIOCOOCTBYET
YBEJIIMUCHUIO MAacChl 3€peH Ha KOJOC U, KakK CIEJICTBUE, IOBBIIICHUIO
MPOTyKTUBHOCTH TIICHUITBI.

Macca mvicauu 3epen. Y CTaHOBIICHA JOCTOBEpHAs 3aBUCUMOCTh Macchl 1000
3¢peH oT copTa U TexHojoruu BozjaenbiBanus (P < 0,05). B cpegnem 3a ropsl
UCCIEN0BAaHUM cOpT Arpoc XapakTepu3oBaiics onTuMaibHOW mMaccoi 1000 3épen
(40,45 r), uto Ha £11,22 % npeBbIIano 3Ha4YEHUs IPYTUX COPTOB; NAHHBIN P PeKT,
BEpPOSITHO, OOYCJIOBIIEH €r0 BBICOKMMH TE€HOTHITMYECKUMHU XapaKTCPUCTUKAMH W
3¢ (HEKTUBHOCTHIO UCIIOIB30BaHUs MUTATENbHBIX BeriecTs (Tabmuna 4).

Cpenu TexHOJNIOTUH BO3JAeNbIBaHUS Haubonbiryto maccy 1000 3&pen
oOecrieunBana BeicokonHTeHCHBHAs cucTema (40,30 r), ieMoHCTpupys npudaBKa Ha
+11,55 % mo cpaBHEHHUIO ¢ MHTCHCUBHON M 0a30BOI TEXHOJIOTUSMH BO BCE TOJIBI.
[TonydenHble pe3yJbTaThl YKa3bIBAIOT HA BO3MOXKHOCTH II€JICHAINPABICHHOTO
MOBBIIIEHUS MAaCChl 3¢pHA U YPOXKAWHOCTH MIIEHUIIBI MOCPEICTBOM MPUMEHEHUS
BBICOKOMHTEHCUBHBIX arpOTEXHOJOTUM B COUYETAHUM C BBICOKOAQJIANTUPOBAHHBIMU
copramu (Tabmuna 4).
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Ypoorcaiinocms 3epua. ViccnenoBanue mnokasano, 4to y copta bensina Obuia
OoTMeYeHa HaubOoJbIas CpeaHsss ypoxkaiiHoCcTh 3a nmepuoa 2022-2024 rr. — 4,69
T/Ta, IEMOHCTPUPYS IIPHU 3TOM OoJiee CTaOUIIbHYIO MTPOYKTUBHOCTD 110 CPABHEHUIO
¢ copramu Arpoc (4,51 1/ra) u Pagmupa (4,44 t1/ra) (Tabmuua 5). [Ipu anamuze
OTHOCUTEJIBHOIO TPUPOCTA ypOkKalHOCTH copT bensgHa mNpeBbICHII TMOKa3aTeln
coptoB Arpoc u Pagmupa (Cranmapt) Ha +4,43 %. BrelsiBleHHbIE pa3iuuus B
YPOKAHHOCTH MEKIY TPEMS COPTaMH ObLTH CTaTHCTHYECKH MocToBepHHI (P < 0,05),
YTO, BEpPOSTHO, OOYCIOBIEHO BIUSHUEM (PAKTOPOB OKPYKAIOLIEH Cpenpbl,
MPUMEHSIEMBIX TEXHOJIOTMI BO3JEJIBIBAHUS W TE€HOTUIIMYECKON aJanTUBHOCTU
coptoB (Tabmura 5).

TexHoyoruss BO3JENBIBAHUS  OKa3aja CYLIECTBEHHOE BIHMSHUE Ha
ypOXalHOCTh MIIEHUIIBI BO Bce rojibl uccienoBanuit (P < 0,001). Haubonbias
ypoxaitHocth — 4,91 T1/ra — ObUIa MOJy4YeHAa NPU BBICOKOMHTEHCHUBHOM
TEXHOJIOTUH, YTO COOTBETCTBYET mpupocty Ha +23,16 % 1o cpaBHEHUIO C
unTeHcuBHOM (4,70 T/ra) m 6a3zoBoit (3,99 T/ra TexHomorusamu. OTMEYEHO, UTO
CHUKEHUE ypoxkaiiHoctTh B 2023 1. B OCHOBHOM OBLJIO CBSI3aHO C
HEOJIAronpUsITHBIMA ~ METEOPOJIOTUYECKUMH  YCJIOBUSIMAU U TOBBIIICHHOU
320071€Ba€MOCTBIO TIOCEBOB, YTO MOJTYEPKUBAET PELIAIOIIYIO POIb KIMMATHYECKOU
M3MEHYMBOCTH U 3(P(HEKTUBHOCTH (PUTOCAHUTAPHOIO KOHTPOJS B (POPMHPOBAHUU
NpoaAyKTUBHOCTU. [lonydeHHBbIE pe3yNabTaThl MOATBEPKAAIOT HEOOXOIUMOCTh
0TOOpa YyCTOMYHUBBIX COPTOB, TakuX Kak bensiHa u Paamupa, a Takxke BHEApEHUS
MHTCHCUBHBIX W BBICOKOMHTEHCHUBHBIX arpoTEXHOJOTHUM, aJanTUPOBAaHHBIX K
KOHKPETHBIM arposKOJOTUUYECKUM YCJIOBUSIM UM T€HOTHUIUYECKUM OCOOCHHOCTSIM
COPTOB, JUIl JOCTMIKEHUS MAaKCUMAJIIBHOM YPOXXAMHOCTHU U YCTOWYMBOIO
npou3Bo/cTBa mieHuIsl (Tabmura 5).

Tabnuua 5 — Brnusaue TpéX cCOpTOB M TPEX TEXHOJIOTHI BO3JEIBIBAHUS Ha

POKAMHOCTH IPOBOM MIITCHUIIBI

BapuanTsl 06paboTku VposkaiiHOCTS (T/T) Cpenusis 3a + K BazoBoii
TpH rofia (%)
2022 | 2023 [ 2024
®Paxtop A (Texnanorus)
basosas 3,64 4,05 427 3,99 -
HuTencuBnas 4,86 4.46 4,76 4,69 17,73
BricokonHTCHCHBHAS 5,01 4,78 4,94 491 23,16
P-3HaueHne <,001™" <001™" <,001™" - -
HCPO05 0,14 0,14 0,08 - -
Crannmaptras omubka (A) 0,06 0,06 0,04 - -
CV% 1,4 1,4 0,8 - -
Pakrop b (Copr)
Arpoc 4,78 3,80 495 451 1,50
bensna 4,84 4,42 4,66 4,64 4,43
Panvupa (cranmapr) 3,89 5,07 4,37 4.44 -
P-3HaueHne 0,007 <,001™" <,001™" - -
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HCPO5 0,22 0,17 0,01 - -

CrannmaptHas ommoka (b) 0,10 0,08 0,01 - -

CV% 2,2 1,7 1,0 - -

IHpumeuanue: Kosgpguyuenm sapuayuu (CV, %), naumenvwasn cywecmeennas pasvocme (HCPO0S); ona
pasoenenus cpeonux ucnonvzosan t-kpumepuii Cmorooenma. Q603uauenus yposHeti 3nauumocmu: NS = HEIHAUUMbIL,
* snauumvitt (P <0,05), ** ouens snauumoiit (P <0,01), *** kpavine sHauumviti

Kneinikosuna. Y copra Pagmupa (Ctanaapt) ObUIO MOJYYEHO HaMWOOJIbIIEE
coJiep)KaHue KIECHKOBMHBI B TEUEHUE BCEX TPEX JIET UCCIIENOBAHMN (B CpeIHEM
25,15 %), 9T0 COOTBETCTBYET TPEeOOBAHUSIM XJIEOOMEKAPHOTO U MPOMBIIIIICHHOTO
npousBoAcTBa. CopT Arpoc XapakTepu30BajCsi HAUMEHBIIUM COJAEpKaHUEM
KJeiikoBUHBI (B cpennem 20,43 %), 4yTo AenaeT ero NpuroAHbIM JJisi TPOU3BOJICTBA
MEYCHbs, KOHAUTEPCKUX M3JCNIUNA, a TakKe I TMOTpeOJIeHHus JMIaMu ¢
HEeMepeHOCUMOCThIO TitoTeHa (Tabmmia 6). ConmepikaHue KICHKOBUHBI TOCTOBEPHO
pazmmuanock Mexay copramu (P < 0,001), 4To CBUIETENBCTBYET O CYIIECTBEHHOM
BJIUSIHUY TEHETUYECKUX OCOOCHHOCTEH, a Takke (haKTOPOB OKPYIKAIOIIEH Cpelbl U
arpoOTEXHOJOTUYECKUX MPUEMOB Ha (HOPMHUPOBAHUE YPOBHSI KICMKOBUHBI U OEJIKa B
3€pHE MILECHUIIBL.

Taxke BBIABJICHBI JOCTOBEPHBIC Pa3IUuMsl MEXKAY TEXHOJIOTHSIMU
BoznenbiBanus (P < 0,001): naubonbiiee copepkaHue KiIeHKoBUHBI (25,25 %)
oOecrieurBaia BHICOKOMHTECHCUBHAS TEXHOJIOTHSI, 32 HEM ClieIoBaI UHTCHCUBHAS
(23,68 %) u 6azoBas (19,01 %), noka3aBinas MUHUMaIbHbIC 3HaueHMs (Tao0numa 6).
[TommydeHHble NaHHBIE CBHJIETEIBCTBYIOT, YTO MPUMEHEHHE BBHICOKOMHTECHCHUBHOM
TEXHOJIOTMH TIOBBIIIAET COJIEPKAHNE KIECUKOBUHBI Ha +£32.78 % MmO CpaBHEHHIO C
0a30BOil 1 HHTEHCUBHOM CUCTEMaMu. Y Ka3aHHBIA MPUPOCT, BEPOSITHO, 00YCIOBIICH
YCOBEPIICHCTBOBAHHBIMA ~ arpOTEXHUYECKUMH  TPUEMAMH, CBOCBPEMEHHBIM
BHECEHHEM YJIOOpPEHHI U WCIOIh30BAaHHEM CPEACTB 3alUThl PACTEHUH, UYTO
MOJITBEPKIAET MPSAMYIO 3aBUCHMOCTh MEXKIY YPOBHEM arpo(oHOB U coep KaHuEeM
KJIEHKOBUHBI B 3€pHE NIICHUIIBI. Pe3ynbraTthl momu€pKUBarOT HEO0OXOIAUMOCTh
ONTUMH3ALMN arpOTEXHOJIOTHI U CEJIEKIIMOHHOTO 0TOOpa COPTOB JJIsl TIOBBIIIICHUS
Ka4yecTBa 3¢pPHA U ero nuineBoi neaHocty (Tabnuma 6).

Tabnuia 6— BiusiHre cOpTOB M TEXHOJIOTUN BO3/CIIBIBAHUS Ha COACPIKAHUE
KJICHKOBHHBI U O€JIKa B 3€pHE SIPOBOM MIICHUITBI

BapuanTsl Knetikopuna (%) Cpennsis +K benox. % Cpennsist +K
00paboTKn 3aTpu | bazoBoit 3a TpU bazoBoit
roxa (%) roxa %
2022 | 2023 | 2024 2022 | 2023 [ 2024
Paxrop A (Texnanorus)
bazoBas 18,67 | 18,44 | 19,93 19,01 - 11,43 | 12,97 | 13,65 12,68 -
WurencusH | 25,10 | 25,10 | 20,83 23,68 24,53 | 13,69 | 14,30 | 17,50 15,16 19,55
ast
BeicokounT | 27,27 | 27,27 | 21,20 25,25 32,78 | 14,10 | 15,10 | 17,17 15,46 21,87
CHCHUBHAs
P-3nauenne | <,001" | <,001 | <,001™ - - <00 | <001 | <001 - -
-~ sk x 1 o -~
HCPO05 0,09 0,31 0,20 - - 0,33 | 0,37 0,42 - -
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CrangaptH - - - -
ast omuoKa 0,34 0,14 0,09 0,15 0,16 0,19
(A)
CV% 0,2 0,6 0,4 - - - -
Paxrop b (Copr)
Arpoc 20,27 | 20,26 | 20,77 20,43 -18,74 | 12,17 | 13,60 | 15,60 13,79 -7,59
Bensna 23,43 | 23,43 | 20,20 22,35 -11,11 12,59 | 14,73 16,45 14,59 -2,23
Panmupa 27,33 | 27,11 | 21,00 25,15 - 14,47 | 14,03 16,27 14,92 -
(crarmapr)
P-3mauenne | <,001" | <001 | 0,001 - - <,00 | <,001 | 0,002 - -
o o - 1 o
HCPO5 0,09 0,27 0,23 - - 0,36 0,16 0,25 - -
Crannmapta
ast omuoKa 0,04 0,12 0,10 0,16 0,07 0,11
(b)
CV% 0,2 0,5 0,5 - - 1,2 0,5 0,7 - -

IHpumeuanue: Kosgppuyuenm eapuayuu (CV, %), naumenvwasn cywecmeennas pasiocme (HCPO0S); ona
pazdenenus cpedHux ucnoabsosat t-kpumepuii Cmoiodenma. O603nauenus yposue 3Hayumocmu: NS = He3HAUUMBLL,
* suauumoitl (P <0,05), ** ouensv snauumonii (P <0,01), *** kpaiine sHauumoiti

benox. [lucnepcuonnpii aHamm3 (ANOVA) BBISIBHI CTaTUCTHYECKH
JOCTOBEPHBIE pa3UuMsl B COJAEpX)aHUM Oenka Mexay copTamu miieHunbl (P <
0,001) (Tabauua 3.5). Hauboneliee cpennee coaepxanue 0enka 3auKCUupoBaHo y
copta Pagmupa (14,92 %), 3a num cnenyet bensina (14,59 %), Toraa kak y copra
Arpoc otmedeHo HauMmenblnee 3HadueHue (13,79 9%). Copr Panmupa
MOCJIEIOBATEIBHO JEMOHCTPUPOBAI MOBBIIIEHHYO CIOCOOHOCTh K CHHTE3Y OeJKa U
KJICKOBUHBI, YTO YKa3bIBAET HA €0 BHICOKUM T'€HETUYECKUM MOTEHIMAT B IJIaHE
MUIIEBOT0 KauyecTBa 3epHa.

Cpenu TexHOJOTHUN BO3JENbIBaHUS Haubosblnee coaepxxanue oenka (15,46
%) oOecrieunia BHICOKOMHTEHCHUBHAS CHCTEMa, YTO COOTBETCTBYET MPUPOCTY Ha
+21,87 %; waTeHCHBHAs TexHojorus Aama 15,16 % Oenka, MpeBBICUB 0a30BBIM
ypoBeHb Ha +19,55 % Bo Bce roasr uccienosanuii (Tabmuma 6).

VYkazanHble puOaBKM MOTYT OBITh OOYCIIOBJIEHBI MOBBIIIEHHBIM YPOBHEM
a30Ta W ero JIpoOHBIM BHECEHHWEM B paMKax HWHTEHCHUBHBIX TEXHOJIOTHUH, 4YTO
CYIIECTBEHHO CTUMYJHpOBajo OuocuHre3 Oenka. IlomyyeHHblEe pe3yiabTaThl
MoAYEpPKUBAIOT, 4YTO  codeTaHue coproB Paamupa wunum  bensna ¢
BBICOKOMHTEHCUBHOM TEXHOJOTHEH BO3/IENbIBAHUS TO3BOJISIET ONTUMHU3UPOBATH
KayecTBO 3epHa MIiIeHuIbl Tabnuna 6.

B ruiaBe 4eTBEépTOIl NpenCTaBlICH aHAIN3 PACIPOCTPAHEHHOCTH U CTENEHU
pPa3BUTHUSI TPEX OCHOBHBIX 0O0JIE3HEW SPOBOM TMIIEHHUIIBI — CENTOPHO3a JIUCTHEB
(Septoria leaf blotch, SLB), myunucroit pocsl (wheat powdery mildew, WPM) u
dy3aprosa konoca (Fusarium head blight, FHB) — B 3aBucumocTtu ot copra u
MPUMEHSIEMBIX TEXHOJOTHI Bo3aebiBanus B 2022—2024 rT. b0 OLIEHEHO BIUSHHE
0a30BOI1, MHTCHCUBHOW U BHICOKOMHTCHCHUBHOW TEXHOJIOTUIA Ha pa3BUTHE O0e3Hen
Ha Pa3IMYHbBIX 3TAlax BEereTaluy pacTeHUH.
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KomOunupoBanubiii  nucnepcuonHblidi  anamu3  (ANOVA)  BwisIBUI
noctoBepHble paznuuus (P <0,011) kak mo pacnpocTpaHEHHOCTH, TaK U MO CTENEHU
MOpPaXKEHUsI CENTOPUO30M JIMCTHEB MEXKIY COPTaMU TMIICHUIIBI U TEXHOJOTHUSMU
BO3/ebIBaHus B riepuof ¢ 2022 no 2024 1. B cpeanem no Bcem rojgam copt bensHa
MIPOJAEMOHCTPUPOBAT HAMMEHBIIYIO pacpOCTPaHEHHOCTh 3a0oneBanus (30,23 %)
u creneHb ero pazButus (1,82 %), 4TO CBUIIETEIBCTBYET O BBICOKOM YPOBHE
YCTOMYMBOCTH K cenTopuosy. Cpeau TEeXHOJIOTHUH BO3ZENbIBAHHUS HAMOOJNBIIYIO
3¢ (EeKTUBHOCTh B CHIKEHUU TPUOHBIX 0OJE3HM MOKa3ajda MHTEHCHBHAS CHCTEMA:
pacmpocTpaHeHHOCTh cocTtaBuia 23,84 %, a crenens pazsutus — 1,73 % (Tabnuma
7). IlpuMeHeHWe WHTEHCHBHOW TEXHOJIOTMH CHHU3WJIO pPacClpOCTPAHEHHOCTD
cenropuo3a Ha 45,15 % u crenenp pazputuss — Ha +19,89 %, uTO yKa3bIBaeT Ha
0oJiee 3HAYUMOE BIIMSIHUE arpOTEXHOJIOTMH IO CPaBHEHUIO C T€HOTUIIOM COpTa B
CHIKEHUHM Pa3BUTHUSL  CENTOpHO3a. bazoBasi TEXHOJIOTHsS BO BCE TOAbI UCCIEAOBAHUS
oOecreunBasa HauOOJIbIIIEee PACTIPOCTPAHEHUE U MAKCUMAJIBHYIO CTENIEHb Pa3BUTHUS
CENTOPHO03a JTUCTHEB.

[TonyueHHble NaHHBIE TO3BOJSIOT CHENAaTh BBIBOJ, UYTO COYETAaHUE COPTa
bensitHa ¢ WHTEHCHMBHOW TEXHOJIOTMEW BO3JIEIBIBAHUS SIBISIETCS ONTHUMAJIBHOM
CTparerued sl YIpaBJICHHS] CENTOPHUO30M JIMCTHEB. ODTH PE3YJAbTaThbl CIEAYET
YUYUTBIBATh NIPU pa3pabOTKe MPOrpamMM CEJEKIIMU Ha YCTOMUMBOCTbH K OOJE3HIM U
npu (oOpMUPOBAHUM arpOTEXHOJOTUUECKUX PEKOMEHAAIMM, HaIlpaBJICHHBIX Ha
CO3/IJaHME€ W BHEJIPEHHE YCTOMYMBBIX K 3a00JIeBaHUSIM COPTOB MieHuIlbl (Tabmuia
7).

Tabmuma 7 — BrausHue COPTOB M TEXHOJOTMW BO3JEJBIBAHHUS Ha
PaCpOCTPAHCHHOCTDL M CTCIICHD PA3BHUTHU CCIITOPHO3d JIMCTHCB
BapuanTtsl Pacnpoctpanénnocts (%) | Cpenuss | £ (%) K | Crenens pa3sutus (%) | Cpenuss + (%) K
06paboTku 3a TpH bazosoit 3a TpH bazoBoit
roga roaa
2022 | 2023 | 2024 2022 | 2023 [ 2024
®axrop A (Texnamnorus)

BazoBas 46,25 | 45,83 38,33 43,47 - 2,00 | 2,00 2,46 2,15 -
WnrencuBHas | 28,47 | 23,06 20,00 23.84 45,15 1,76 | 1,74 1,71 1.73 19.89
Beicokounren | 34,17 | 35,56 25,97 31,90 26,62 1,74 | 1,99 1,58 1,77 17,80

CHBHast

P-znauenne | 0,010 | <,001™ | 0,002 - - 0,08 | 0,004 | <,001" - -
*k * Ons XY ®

HCPO5 8,31 10,25 5,77 - - 0,25 | 0,28 0,11 - -
CrannaprHas - - - -
ommbKa (A) 3,67 2,14 2,54 0,12 | 0,12 0,06

CV% 10,1 6,1 9,1 - - 6,0 6,0 2,7 - -
®akrop b (Copr)
Arpoc 36,25 | 37,08 29,17 34,17 1,86 1,80 | 2,02 1,83 1,88 2,92

Bensaa 33,06 | 32,04 25,00 30,23 13,16 1,73 | 2,04 1,69 1,82 6,19
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Panmupa 39,58 | 34,72 30,14 34,81 - 1,98 | 2,11 1,73 -
(cranmapr) 1,94
P-3nauenne 0,084 | 0,538 | 0,242™ - - 0,02 | 0,533 | 0,344" - -
ns 8* ns s
HCPO5 5,78 4,84 7,45 - - 0,17 | 0,20 0,23 - -
CrangapTH
as onmoKa 2,55 4,52 3,29 0,07 | 0,09 0,10
(b)
CV% 7,0 13,0 11,7 - - 40 | 44 5,9 - -

Ipumeuanue: Kosgppuyuenm sapuayuu (CV, %), naumenvwas cywecmeennas pasnocmes (HCPO0S); ons
pasoenenus cpeoHux ucnonv3osar t-kpumepuiit Cmoiooenma. O6o3Hauenust yposuell 3HauUMocmu: NS = He3HAYUMbLL,
* snauumoitt (P < 0,05), ** ouens snauumoiit (P < 0,01), *** kpavine sHauumoiti

CratucTuyueckuil aHamu3 MoKas3ai, YTO TEXHOJOTUU BO3JIETbIBAaHUS OKa3alu
CYIIECTBEHHOE BIIMSHHUE HA PACIPOCTPAHEHHOCTh W CTEIEHb PA3BUTHSI MYYHUCTON
pocsl mmeHurpl (P < 0,001), B TO BpeMs Kak pa3iuuds MEXIy COpTaMH
CTATUCTUYECKU HE OBbLIM 3HAUYMMbIMU. VIHTEHCHBHAs TEXHOJOTHS BO3JEIbIBAHUS
MOCJIEI0BATEIBHO oOecreunBana HalMEHbBIINE cpeaHue 3HAYCHUS
pacnpoctpaHeHHocTH 3aboneBanus (23,01 %) u ero tskectu (1,62 %), yto
CBUJIETEIBCTBYET O €€ HanOoJbIeH 3 (PEeKTUBHOCTH B CHUKEHUN MyYHUCTON POCHI.
[IpuMeHeHne HHTEHCUBHOW TEXHOJIOTHUU MTO3BOIUIIO CHU3UTH PACTIPOCTPAHEHHOCTh
0ose3nu Ha £39,39 % u cTenenb pa3Butus — Ha £21,45 % (Tabmuna 8).

Xors y copra Pagmupa oTmedanach HECKOJBbKO Oojiee BBICOKas
pacrpocTpaHeHHOCTh  3aboneBanust (29,81 %), OH HPOAEMOHCTPUPOBAI
HauMeHbIy0 cTteneHb pa3Butus (1,72 %), 4TO yKa3piBaeT Ha BBIPAXKEHHYIO
ycToHunBOoCTh K MyuHuctoir poce (Tabmuma 8). Copr bensHa Takke MposSBUI
CHIDKEeHHE pacmpocTtpaHeHHOCTH (28,75 %), cokparuB e€¢ Ha £3,57 %, U CTeneHb
pasButuss — Ha 6,77 % mno cpaBHeHuto ¢ copramu Arpoc u Pagmupa npu
UCIIOJIb30BAHUM MHTEHCUBHOM TEXHOJIOTHH Bo3aenbiBanus (Tabnuma 8).

Tabmuma 8 — BausgHHe COPTOB M TEXHOJOTHMH BO3JCIBIBAHHS Ha
pacpOCTPAaHEHHOCTh U CTENEHb PA3BUTHUSI MyYHUCTOM POCHI

Bapuantsl Pacnipoctpan€unocts (%) Cpennsist | £ (%) K Crenens pa3Butus (%) Cpemns | = (%) K
00paboTKn 3a TpH bazosoit si3aTpu | bazoBoii
roja roja
2022 | 2023 | 2024 2022 | 2023 [ 2024
®Daxrop A (Texnanorus)
bazoBas 37,64 38,75 37,50 37,96 - 1,69 2,38 2,13 2,07 -
WnrencuBna | 24,86 23,06 21,11 1,46 1,81 1,60 1,62
s 23,01 39,39 21,45
Beicokounte | 24,44 29,58 26,25 26,76 29,52 1,61 1,99 1,51 1,70 17,58
HCHBHasI
P-3magenne | <,001"* | 0,001™" | <,001"*" - - 0,015" | 0,002™ | <,001 - -
HCPO05 3,028 3,98 3,51 - - 0,120 0,17 0,146 - -
CrannapTHa - - - -
s OLIMOKA 3,34 1,76 1,54 0,05 0,07 0,06
(A)
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CV% 4,6 5,8 5,5 - - 3,3 3,7 3,7 - -
®axrop b (Copr)
Arpoc 31,39 26,67 29,44 29,17 2,17 1,69 2,03 1,79 1,84 6,58
bensna 27,22 31,81 27,22 28,75 3,57 1,67 2,12 1,73 1,84 6,77
Panmupa 28,33 32,92 28,19 29,81 - 1,41 2,04 1,72 1,72 -
(cranmapr)
P-3nauenne | 0,107™ | 0,129™ 0,342 - - 0,058™ | 0,787™ | 0,311 - -
HCPOS5 4,18 6,93 3,67 - - 0,246 0,39 0,12 - -
CranpapTHa
s onInOKa 1,84 3,06 1,62 0,12 0,17 0,05
(b)
CV% 6,4 10,0 5,7 - - 6,8 8,4 2,9 - -

IHpumeuanue: Kosgpguyuenm sapuayuu (CV, %), naumenvwasn cywecmeennas paswocms (HCPOS), ons
pazdenenus cpeonux ucnonv3osan t-kpumepuit Cmviodenma. Ob6o3nauenus yposHei snavumocmu: NS =
nesnauumoltl, * snauumotil (P < 0,05), ** ouens snauumoiii (P < 0,01), *** kpaiine snavumorii

BeposiTHo, 3T0 00yCIOBIIEHO HATMYUEM I'€HOB YCTOMYHUBOCTH U MOKET OBITh
HCIIOJB30BAaHO B IMpOTpaMMax CEJICKIIMU Ha YCTOMYMBOCTh K MYYHHUCTOH poce.
MexroaoBasi U3MEHYHMBOCTh CYIIIECTBEHHO BIIMsIA HA pa3BuTHE OoJie3HU: B 2023 T.
HaOJII0/1aJIOCh MaKCUMaJIbHOE pa3BUTHE OOJIE3HM, YTO MOJYEPKUBAET KIIHOYEBYIO
POJIb OIArONPHUATHBIX JIJIs1 TATOT€HA MOT'OJIHBIX YCIOBUN U HEOOXOIUMOCTh PAHHETO
npuMeHeHust cpeacTs 3amuThl (Tadmmma 8).

Hucnepcuonnsiii ananmu3 (ANOVA) He BBISBIII TOCTOBEPHBIX pa3iHudii B
pPacIpoOCTPaHEHHOCTH U CTENEHU pa3BUTUSA (y3apro3a KoJjoca MEXKIY COpPTaMH
sapoBoil mmenunbl (P > 0,05). B To ke Bpemsi ObUIM YCTaHOBJIEHBI BBICOKO
JIOCTOBEPHBIE PA3INYMS 0 TEXHOJIOTUSAM BO3JIETBIBAaHUS U roj1aM uccieaoBanuii (P
<0,001).

Tabnuma 9 — BnusHue copToB M TEXHOJIOTHI BO3/ICIILIBAHHS Ha
aCIpOCTPAHEHHOCTh U CTENEHb Pa3BUTHsI Py3apro3a KoJioca

Bapuants! Pacnpoctpanénnocts Cpenuss + (%) K CreneHp pa3BUTHSA Cpemnsst | = (%) K
00paboTKu (%) 3a TpH bazosoit (%) 3a TpH bazoBoit
roja roja
2022 | 2023 | 2024 2022 | 2023 [ 2024
®Daxrop A (Texnanorwus)
bazoBas 30,56 | 26,48 | 33,70 30,25 - 1,86 | 2,78 | 2,67 2.44 -
WHutencuBHas 19,44 13,70 17,96 17,03 43,69 1,44 2,30 1,63 1.79 26,54
Beicokounten | 22,04 | 20,00 | 21,11 1,54 | 2,23 1,71
CHBHas
21,05 30,41 1,83 25,03
P-3Hauenne | <,001" | <001" | <001 - - 0,01 | 0,002 | <001" - -
*k *k skokok 3** *k ok
HCPOS 1,76 1,90 3,13 - - 0,22 | 0,29 | 0,23 - -
CrangapTHas 1,38 - - - -
ommnbka (A) 0,78 0,83 0,09 | 0,13 0,10
CV% 3,2 4,2 5,7 - - 59 5,7 5,1 - -

®akrop b (Copr)
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Arpoc 24,81 22,22 | 2296 23,33 7,68 1,75 2,24 2,08 2,02 7,24
bensana 24,44 17,96 | 27,59 2333 7,68 1,62 2,30 1,97 1.96 4,06
Panmupa 22,78 | 20,00 | 22,22 21,67 - 1,47 | 2,23 1,96 1,89 -
(cranmapr)
P-3naucHue 0,767 | 0,191 | 0,338 - - 0,25 | 0,691 | 0,260 - -
S S S 3118 ns ns
HCPO5 8,01 5,21 9,52 - - 0,40 0,24 0,19 - -
CrangaprHas
omuoka (Bb) 3,53 2,30 4,20 0,17 0,10 0,08
CV% 14,7 11,5 173 |- - 10,8 | 4.6 4,2 - -

Ipumeuanue: Kosgpguyuenm sapuayuu (CV, %), naumenvwasn cywyecmeennas pasnocms (HCPO0S), ons
pazoenenus cpedHux ucnoavzosar t-xpumepuii Cmoiooenma. Obosznauenus ypognei sHavumocmu: NS =
nesnauumoltl, * snauumotil (P < 0,05), ** ouens snauumorii (P < 0,01), *** kpaiine snavumorii

Copra Arpoc u bensgna npoaeMOHCTpUPOBAIM HAMOOIBIIYIO CPEIHIOI
pacnpocTpaHeHHOCTh (py3apuosa kosoca — 23,33 % (Tadmuia 9). Copt Pagmupa
MOKa3aJl HECKOJIbKO 00Jiee HU3KUM ypoBeHb nopaxeHus (21,67 %), oiHako cTeneHb
pa3BUTHs O0JIE3HU y BCEX COPTOB ObllIa COMOCTABUMOM.

Haubonee a¢dexkTrBHOM cTparerueil CHU>KEHUs CTEHU pa3BUTHS (y3apros3a
KOJIOCa OKa3allaCb WHTEHCHBHAs TEXHOJIOTHS BO3JENIbIBaHUSA, OOECIeUuBINaAs B
CpeaHeM pacrpocTpaHeHHOCTb 3a0oneBanus 17,03 % u crenenp pazputus 1,79 %.
[Ipumenenue WHTEHCUBHOU TEXHOJIOTUU MO3BOJIMIIO COKPAaTUTh
pacrpocTpaHeHHOCTb ¢y3apuo3a kojioca Ha 343,69 % u cTreneHb pa3BUTHS — HA
+26,54 % 1o cpaBHEHHIO C 0a30BOM M BBICOKOMHTEHCHUBHOM CHCTEMaMH.
[TonydenHsle OaHHBIC MOATBEPKIAAIOT, YTO BBIOOP TEXHOJOTUM BO3JEIBIBAHUS
OKa3bIBAET 0OJiee CYLIECTBEHHOE BIMsIHUE Ha KOHTposb FHB, uem renorun copra
(Tabmura 9).

Pesynbrarhl wuccienoBaHus TMOAYEPKUBAIOT HEOOXOJAMMOCTb BHEAPEHUS
WHTEHCHUBHOM TEXHOJIOTMM KaK KJIOUEBOIO arpOTEXHOJIOTMYECKOTO MpUema s
s dexTuBHOTO CHIXKEHUS (Py3apro3a Kojioca sipOBOM MIIICHUIIBI.

I'maBa nATas NOCBAIIEHA SKOHOMHYECKOM OIIEHKE BO3JEIBIBAHUS TPEX
COpPTOB ApOBOM NeHulbl — bensiHa , Arpoc u Panmupa B yClOBUSIX IPUMEHEHUS
0a30BOM, MHTCHCUBHOW M BBICOKOMHTCHCUBHOW TeXHOJIOTUH B mepuoy 2022—2024
rr. B riaBe aHanmmM3upyroTcs TOKazaTeld arpoHOMUYecKod 3(PGheKTUBHOCTH,
UCIIOJIb30BaHUsl MUTATEIBHBIX BEIIECTB, CEOCCTOMMOCTH U (PMHAHCOBOM OTIAuH.
Ocoboe BHUMaHHE VJCJICHO B3aUMOCBSI3U MEXAY COPTOM, TEXHOJIOTHUEH
BO3JICJIbIBAHUS M WX COBMECTHOM BIMSHUM Ha PEHTA0EIBbHOCTh, MOPOT
PEHTAa0ETbHOCTU U CPOK OKYITAaEMOCTH.

UccnenoBanne mnokaszano, 4TO pazivMuusl MEXAY COpTaMud IO BajJoOBOM
npoaykiuu ¢ eauHunbl wiomanu (GYV) u BagoBoMy J0X0Ay OT peau3aluu
(GRIOC) 6b111 cratuctruecku goctoBepHsl (P <0,001). ITo cpeanuM mokasaressm
3a mepuoj uccienoBanuii copt bensina obecneunn nHanbonpmue 3HaueHuss GRIOC
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(42 097 py6.) u GYV (65 721 py6.), 4TO TOATBEPKAAET €ro HAUBBICHIYIO
HKOHOMUYECKYIO 3P PEKTUBHOCTh Cpear n3ydeHHbIX copToB (Tadmmmua 10).

TexHoI0THN BO3/ENBIBAHUS TAK)KE OKA3ald BBICOKO JOCTOBEPHOE BIMSHUE
Ha GRIOC u GYV (P <0,001). B cpeanem 1o rogaM HauOOJIBIINNA BaJIOBOH JOXO/T
OT peann3aluy MOJIy4eH NpU NHTEHCUBHOW TexHosorun — 43 407 py0.-Ta™, Torna
Kak MakcuMaibHas BajoBas npoaykius (GYV) — 67, 359 py0.-ra™' — mocturayra
IpU BBICOKOMHTEHCHBHON TexHONOTHU. ba3oBas TeXHOJIOTHA BO BCEX CIIydasx
JEMOHCTPHUPOBAJIa HAUMEHBIIINE YKOHOMUYECKUE MTOKA3aTeIH.

Pe3ynbpTatel  CBUAECTENBCTBYIOT, UTO PEHTAO0ETBbHOCTH BO3pPACTaeT C
MOBBINNICHUEM YPOBHS HWHTCHCHUBHOCTH BO3JICTBIBAHUS, YTO TOJTBEPIKIACT
1IeJ1eCO00pa3HOCTh ~ MPUMEHEHUST  BBHICOKOMHTEHCHUBHBIX  TEXHOJOTUH B
KOMMEPYECKOM 3eMJICACIMA W HMHTCHCHUBHBIX TOJXOJOB — JUISl XO3SMCTB C
orpaHu4eHHbIMU pecypcaMu. Hanbomnpimmii puHaHCOBBIN 3D PEKT JoCcTUTACTCS TPU
couetanuu copta bensHa ¢ BBICOKOMHTEHCHUBHOW TexHosorueil. Takum oOpazom,
IPaBUJILHOE COYETAHHE COPTAa M TEXHOJOTHHU BO3JIEIBIBAHUS SIBISETCS KIIFOUEBBIM
yCJIOBHEM MaKCUMH3aIlUH PEHTA0CIbHOCTH MPou3BoACTBa MineHuIb! (Taomima 10).

Tabnuna 10 — Brnusinue copTa U TEXHOJIOTUU BO3/ICTIbIBAaHUS HA YBEJIUUCHUE
BaJIOBOM MpoAyKuuu ¢ enuHullsl miomann (GYV) u BamoBoro 1oxona ot
peaym3anmu (GRIOC)

ITokazarenn BanoBast npoyKitust ¢ MHUIIGI Uomaay | Banosoii noxoj ot peanuzanuu (GRIOC),

(GYV), py6./ra py6./ra

2022 | 2023 | 2024 2022 2023 | 2024

®daxtop A (TexHamorus)
Basosas 30.027 35.219 40.484 51.007 56.669 61.963
HNHTeHCcuBHAs 44,393 41.301 44,526 67.993 62.502 71.582
BricokounrencusHas | 45.380 37.999 45.882 70.093 66.951 69.068
P-3nauenne 0,001 0,002 <,001™ <,001™ <,001™ <,001™
HCPO5 4617,6 1.899,6 1.181,8 4.617,6 1.899,6 1.181,8
CranpaptHas ommbka | 2037,0 838,0 521,3 2037,0 838,0 521,3
(A)
CV% 51 2,2 1,2 3,2 1,4 0,8
®daxtop b (CopT)
Arpoc 43,776 29,395 47,820 66,873 53,262 71,727
Bensua 44,709 37,966 43,615 67,807 61,833 67,522
Panmupa 31,316 47,159 39,458 54,413 71,027 63,365
P-3nauenne 0,007" <,001™ <,001™ 0,007" <,001™ <,001™
HCPO5 6.253,0 2.382,2 167,4 6.253,0 2.382,2 167,4
CranpaptHas ommbOka | 2758,4 1050,9 73,8 2758,4 1050,9 73,8
(B)
CV% 6,9 2,8 0,2 4.4 1,7 0,1

Ipumeuanue: GRIOC= Banogou doxoo om peanuzayuu, GYV= Baroeas npodykyusi ¢ eOuHuybl niowaou,
Kospdpuyuenm eapuayuu (CV, %), naumenvwasn cywecmsennas paznocmo (HCP05); ona pasdenenus cpeonux
ucnonvzosan t-kpumepuii Cmorodenma. Obo3nauenus: ypogneu snavumocmu. NS = Heznayumvlll, * snauumoiii (P <
0,05), ** ouens 3nauumonii (P <0,01), *** kpaune 3nauumviil
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Copra oKa3aju JOCTOBEPHOC BJIMSHHE HAa Map)KHHaIbHYIO npuObsLis (MR),
yuctbiii 1oxo1 (NR) u koadduiment okynmaemoctu 3arpaT (VCR) B 2023 u 2024 rr.
(P < 0,001) (Tabmuma 11). B cpemneM 3a yka3aHHBIA mepuonx copT bensHa
MOCJIeI0BATEIbHO IEMOHCTpHUpoBasl HauBbiciue 3HaueHuss MR (0,780 py06./py6.),
NR (18 472 py6./ra) m VCR (1,775), 9To moaTBep»KIaeT €ro craTryc Hambosee
DKOHOMHUYECKH BBITOAHOTO COpTa HE3aBUCUMO OT TNPUMEHSIEMOW TEXHOJOTHUU
BO3/ICJIBIBAHUSI.

TexHoorus: BO3ENbIBaHUS Takxke cymecTBeHHO noiausuia Ha MR u NR B
2022 r. (P < 0,002), mpuyéM UHTEHCHBHAs U BBICOKOMHTEHCHUBHAS CHUCTEMBI
MIPEBOCXOIMIIH 0a30BYIO TeXHOJIOTHIO. Hanbomnbimii cpenanii uncthiit 1oxoa (NR)
— 18 833 py6./ra — moaydeH Mpu BHICOKOMHTEHCUBHOM TEXHOJIOTHH, TOT/Ia Kak
makcumanbHble 3HaueHus MR (0,767 py06./py6.) u VCR (1,765) nocturaytsl npu
UHTEeHCUBHOU TexHojoruu (Tabmmma 11).

bazoBasi TexHoJIOTHSI BO BCE TOJIbI O0OecreyrBajga HauMEHbITUE MOoKa3aTeln
MR, NR u VCR, uto cBuzieTebCTBYET 0 €€ HU3KOM peHTabenpHocTu. Hecmotps Ha
Ooyiee BBICOKME 3aTpaThl, BBHICOKOMHTCHCUBHBIE TEXHOJOTUU OOCCICUMIIN
3HAUYUTETFHO OOJBIIUN HSKOHOMUYECKUH 3PGEKT, OCOOEHHO B COYETAaHUU C
OT3BIBYMBBIMM  COpPTaMH, TakuMU Kak bemsna. Haumbonee onTtuManbHyIO
peHTa0eIbHOCTh OOecreunBaeT KOMOMHAIMs copTa bensHa ¢ MHTEHCHUBHOW WA

BBICOKOMHTECHCUBHOM TEXHOJIOTHEH.
Takum oOpa3oM, cTpaTEerM4ecKuil mogoOp COPTOB M YpPOBHEU arpo(oHOB

SABJIACTCSA KIIIOYCBBIM YCIIOBUCM MAKCUMHU3AlUK JOXOAHOCTH

MPOU3BOJICTBA

KyJBTYPBI B YCIOBHSX U3MEHUYMBOM BHemHeH cpepl (Taommma 11).
Tabmuma 11 — BiusiHuE COPTOB M TEXHOJIOTUM BO3/IC/IBIBAaHUS HA YBEITUUCHUE

Map>KHUHAJIbHOU

npuosun  (MR),

qucToro goxoaa

okynaemocTs 3arpat (VCR) sipoBo#i MIICHHIIBI

(NR) ko3ddurnenra

Ioka3aTtenn MapyxuHaIbHAS TPUOBLIN Yucrerit noxox (NR), py6./ra | Koadduiment okymnaemoctu
(MR), py0./ra sarpat (VCR) , py6./ra
2022 | 2023 | 2024 2022 | 2023 | 2024 2022 | 2023 2024
®axtop A (Texnajorusi)
ba3zoBas 0,433 0,553 0,886 9.047 13.769 19.005 | 1431 | 1.622 1.886
WHteHcuBHas 0,878 0,610 0,814 20.793 | 13.496 19.984 |1.881 | 1.600 1.814
BLICOKOMHTEHCUBHAS 0,833 0,641 0,786 20.667 15.651 20.182 | 1.837 1.533 1.786
P-3nauenue 0,002 | 0,103™ 0,017 | 0,002 | 0,064™ | 0,098™ | 0,006" | 0,061 | 0,017"
HCPO5 0,153 0,085 0,05 4164,7 | 18996 | 11818 | 0196,1 | 0,073 0,055
CranjapTHas omnoka 0,068 0,0375 0,0243 | 1837,2 838,0 521,3 | 0,087 | 0,032 0,024
(A)
CV% 9,5 6,2 2,9 10,9 5,9 2,6 5,0 2,0 0,2
®aktop b (Copr)
Arpoc 0,878 0,226 1,006 20.678 5.527 23913 [ 1884 | 1211 2.006
bensina 0,922 0,596 0,823 21.611 | 14.098 19.708 | 1.923 | 1.578 1.823
Pagmupa 0,344 0,983 0,657 8.218 23.291 15551 | 1.342 | 1.967 1.657
P-3Hauenne 0,008" | <,001™ | <,001™ | 0,005™ | <,001™ | <,001™ | 0,006 | <,001™ | <,001™"
HCPO5 0,277 0,103 0,009 5736,1 | 23822 1674 | 0,2626 | 0,110 0,009
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CrangapTHas omnoka

(b)

0,122

0,0455

0,0040

2530,4

1050,9

73,8

0,116

0,048

0,004

CV%

17,1

7,6

0,5

15,0

29

04

6,7

3,1

0,3

Ipumeuanue: MR= Mapoicunanvruas npuboinie, NR= Yucmoiii 0oxoo, VCR= Kosgppuyuenm oxynaemocmu 3ampam,
Kosgpgpuyuenm sapuayuu (CV, %), naumenvwas cywecmeennas paswocms (HCP05); ons pazoenenusi cpeonux
ucnoavsoean t-kpumepuii Cmorooenma. Obo3HaveHus yposueil sHayumocmu. NS = Hesnauumvii, * snayumoiii (P <
0,05), ** ouenwv snauumoni (P <0,01), *** kpatine snauumoiii

3akiroueHue

[IpoBeneHHOE uCClIEAOBaHUE TO3BOJIMIO CHOPMYIUPOBATH CIEAYIOIINE
BBIBOJIBIL:

1. VHTeHCHUBHBIE TEXHOJIOTMM 3HAYUTEIBHO TOBBIIAIM  CPEIHIOIO
ypOXKalHOCTh COPTOB SIPOBOW MileHUIBI A0 4,91 T/ra mpu BBICOKOMHTEHCHUBHOU
TexHojorud TpotuB 3,99 T/ra mnpu Oa3oBoi TexHonoruu. Haubombiryro
ypOXKANHOCTh B CPETHEM 10 BCEM TEXHOJIOTHUSIM ToKa3an copT bensna — 4,64 1/ra,
npeBbicuB copta Arpoc u Paamupa, coorBerctBenHo Ha 0,13 1/ra m 0,2 T/ra.
KadectBOo 3epHa yaydmajaoch C TIOBBIIMIEHHEM YPOBHS HMHTEHCU(PHUKALWU
TEXHOJIOTUU: MaKCUMaJIbHOE COJIepkKaHue Oenka M KJICHKOBHUHBI B CPEIHEM IIO
COpTaM JOCTUTHYTO IIPU BBICOKOMHTEHCUBHOM TEXHOJIOTMH, COOTBETCTBEHHO 15,46
% u 25,24 %. Copt PagMupa nokazasi caMoe BEICOKOE COAECPKAaHUE KIIEMKOBUHBI B
CpemHeM 10 TeXHOJoTusIM — 25,15 %, 9To nemaet ero meHHBIM JUTsI XJIeO0TIeKapHOH
MIPOMBIILICHHOCTH.

2. Copra bensina u Arpoc mpoAeMOHCTPUPOBAIIM BBICOKHE MMOKA3aTeIH 0
arpOHOMHUYECKUMM IMPU3HAKAM B 3aBUCUMOCTH OT TEXHOJOTHH BBIPAIIUBAHUA,
BKJIFOUAs Maccy 3epHa ¢ kosioca 1 maccy 1000 3epeH. Y Arpoc cpeansisi Mmacca 3epHa
Ha xosioc (1,59 1) u macca 1000 3epen (40,45 r), B TO Bpems Kak y bensiHbl Oblia
Macca 3epHa Ha kosoc (1,49 1) u macca 1000 3epen (37,78 1) Mo cpaBHEHHUIO C
Pagmupotii (1,50 1; 36,37 r). DT0 MOATBEPkKIAET MX TCHETHICCKHUM MTOTSHIIMAIT JIJIS
IPOU3BO/ICTBA KPYITHOT'O, BEICOKOYPOKaHOTO ¥ TOBAPHOTO 3€PHA, MOJYEPKUBAsT UX
MOTEHUHAJI ISl BBIpAIMBaHUS B YCJIOBHSX, KOrJa MNPUOPUTETHOEC BHHUMAaHUE
yIenseTcs BBICOKOMY KaueCTBY 3€pHa.

3. TexHOOTHY BO3/IEIBIBAHNS OKAa3aIl CYIIICCTBEHHOE BIIMSIHIE HAa PAa3BUTHE
OoJie3HEN: WHTEHCHUBHAs TEXHOJOTHS oOecreunsia HauOosblee CHIKEHUE
MOPAKEHUS CENTOPHUO30M, MYYHUCTOM pocoil u (Qy3apuozoM Kojoca. Ilpu
BBIpPAIIMBAHUM [0 WHTEHCHBHOM TEXHOJIOTMU COPT belisHa TpOsBUII BBICOKYIO
ycTouuBocTh K cenropuody — 30,23 % pacnpocrpanenusi. Copt Paamupa
obecreumst yCTOHYMBOCTh K MydHHCTOH poce (1,72 % passutme) u (y3apuosy
komoca (21,67 % pacnpocTpaHEHHE), YTO ONPEACIHIO €ro IEHHOCTh IS
MPOU3BOJICTBA  BBICOKOKAQYECTBEHHOTO  3€pHAa  Jaxe IMpU  HHTECHCUBHOU
arpOTEXHOJIOTHH.

4. HamGompImast 5koHoMu4eckast 3h(HEeKTUBHOCTh JOCTUTHYTA MTPU COUCTAHUH
BBICOKOMHTEHCUBHOW TEXHOJIOTMM BO3JENIbIBAaHUA W copTa bensHa, KOTOpbIE
IPOEMOHCTPHUPOBAIIN CaMbI¢ BHICOKHE 3HAUCHHS BaioBoi BeIpyukH (GYV) 65,721,
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gucroii npuben  (NR) 18,472, wmapxkunaneHoro goxoma (MR) 0.780
ko3¢ duuenra okymaemoctd 3arpar (VCR) 1,775. Copr Pammupa mokasai
3HAYUTEIBHBIE IKOHOMUYECKUE MTPEUMYLIECTBA MPHU UCIIOJIHb30BAHUN NHTEHCUBHBIX
TEXHOJIOTUH, YTO JEJNAeT €ro IEpCHEeKTUBHBIM I XO3SWCTB C HHU3KOU
MaTepUaTbHO-TEXHUIECKOM 0a301.

5. CoueTaHue yCTOMYMBBIX K OOJIE3HSIM COPTOB U ONTUMAJIBHBIX TEXHOJIOTUI
BO3JICJIBIBAHUSI CIIOCOOCTBYET MOBBIIICHUIO YPOKAaHHOCTH SIPOBOM MIIICHUIIBI U €€
sKOHOMHUYECKON  d¢dekTuBHOCTH. [lomydeHHble  mgaHHBIE  MOTYT  OBITH
WCTOJIb30BaHbl  CEIbXO3MPOU3BOJUTENSIMH, CEIEKIMOHEpAMU M  MOCIYKUTh
OCHOBOM J1J1s1 pa3pabOTKU MOJUTUKUA YCTOMYMBOIO MPOU3BOICTBA MIIICHHUIIBI.

IIpakTHyeckue peKoOMeHAaAUuK

Jna xo3siictB LlentpansHoro pernona HeuepHo3zemHol 30HbI Poccuiickoi
@enepanii B Ka4eCTBE MPUOPUTETHBIX JUISl IIOBBIICHUS YPOKAMHOCTU U
AKOHOMUYECKON 3(PPEKTUBHOCTH BO3/EIBIBAHUS PEKOMEHJYIOTCA COpTa SIPOBOMU
nueHunbl bensiHa u Arpoc, BeIpallliBaéMbIe C IPUMEHEHHEM BBICOKOMHTEHCUBHOM
TE€XHOJIOTUU.

C uenpo BbIpallMBaHUs SIPOBOM MIIEHUIIBI B palOHAX C BBICOKMM PUCKOM
pa3BUTHUS TakuX 3a00JieBaHUM, KaK (Py3apruo3 U MYyUYHHUCTask poca, PEKOMEHIYETCs
copt Pagmupa, kak HanboJiee yCTOMYMBBINA K OCHOBHBIM OOJIE3HSIM 3TOU KYJIBTYPBHI.

B uHTepecax mpousBoaCcTBa XJIEOOMEKApHOTO U MPOIOBOJILCTBEHHOTO 3€pHA
npejyiaraeTcsi BO3/JeIbIBaTh COPT APOBOM mineHulbl Pagmupa, obecneunBaromuii
HanOoJiee BBICOKHME KAaYeCTBEHHBIE TMOKAa3aTeNd MO COACPKAHUIO KICUKOBUHBI U
Oeska.

IlepcnekTHBBI JabHeMIIEH pa3padoTKU TeMbl UCCJIeI0BAHNM

B Oynymux ucciemoBaHMsIX 11€71€CO00pa3HO HUCIBITaTh JOMOTHUTEIbHbBIE
YCTOWUYMBBIE HOBBIE copTa sipoBoM miueHunbl cenexkiuu OUL[ «HemunHoBkay ¢
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AHHOTALUA
CAKE ®PAHCECC CHA

Bausinue TeXHOJIOTHIT BO3/1eJIbIBAHUA HA PUTOCAHUTAPHOE COCTOSTHHE
MOCEeBOB M NPOJAYKTHBHOCTL COPTOB SPOBOM IMIIEHUIbI B YCI0BHAX
HenTpanbHoro HeuepHosembst

JluccepTallMOHHOE HCCIIEJOBAHUE TIOCBSIILIEHO OILIEHKE BIHUSHUS COBPEMEHHBIX
TEXHOJIOTMI BO3/IEIBIBAHUS HAa MPOJAYKTUBHOCTb, KAU€CTBO 3€pHA, YCTOMUYUBOCTH K
00JIe3HIM U DKOHOMHYECKYIO I(PPEKTUBHOCTh TPEX COPTOB SPOBOW TIIIICHUIIBI
(Triticum aestivum L.) bensina, Arpoc u Pagmupa. DKCriepuMEHT TPOBOJIMIICS B
2022-2024 rr. B ®I'BY «HUIl ,Hemumnorka“y (MockoBckas 00y1acTh) IO
nByx(hakTopHOU cxeme (3 copTa X 3 TEXHOJOTHUH). Y CTAHOBJICHO, YTO copT bemnsHa
obecrieynBaeT HaWOOJIBIIYIO ypokaiHOCTh (4,609 T/ra) M DKOHOMHYECKYIO
peHTabenbHOCTh, a Paamupa BbicOkoe copaepxkanue Oenka (14,92 %) wu
ycToiunBocTh K Fusarium spp. IHTeHCHMBHASI 1 BRICOKOMHTEHCUBHAS TEXHOJIOTUU
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3HAUUTEIFHO CHIDKAIOT PAa3BUTHUE CENTOPHO3a, MYYHUCTOM pochkl U (py3apuosa,
MOBBIIIAIOT YPOKAWHOCTH M KAUECTBO 3€pHA IO CPABHEHHIO C 0a30BOM CHCTEMOM.
HauGounbias sxoHoMuueckast 3pHeKTUBHOCTh JOCTUTAETCA IPU COUETAHUH COPTa
bensHa ¢ ”THTEHCMBHOM WM BBICOKOMHTEHCUBHOM TEXHOJIOTHEH, YTO 00ecreunBaeT
OBICTPYIO OKYIAa€MOCTh W BBICOKMH YMCTHIN J0Xo1. HayuHas HOBHM3HA pabOTHI
3aKIJIF0YAETCS B KOMIUIEKCHOM OIIEHKE HOBBIX COPTOB B yCIOBUAX LleHTpanpHOrO
perroHa P® c yuérom arpoHOMHUYECKHX, (PUTOCAHUTAPHBIX M IKOHOMHYCCKHUX
kputepueB. [IpakTryeckas 3HaYMMOCTh PE3YJIbTATOB COCTOUT B BO3MOYKHOCTH UX
BHEJIPEHUSI B TPOU3BOJICTBO ISl TIOBBIIICHUS PEHTA0CITHLHOCTH, OOECIICUEHUS
MPOJOBOJIbCTBEHHOM  O€30MacHOCTH W aJanTallikd K  U3MEHSIOMMMCS
KJIMMaTUYECKUM YCIIOBHUSIM.
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