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GENERAL DESCRIPTION OF DISSERTATION

The relevance of the research topic. Recently, the grain market in Russia has
been developing rapidly; the country is one of the world leaders in the production and
export of grain. Among the grain crops grown in Russia, wheat occupies the largest share.
(Agapkin, Makhotina, 2021; Nekrasov et al., 2022; Poddymkina, 2022). In the steppe zone
of the North Caucasus, the leading place belongs to winter wheat. A serious factor limiting
high wheat yields is weeds. Effective weed control is based on the correct selection of
herbicides and compliance with regulations for their use (Kraehmer et al., 2014 Monteiro,
Santos, 2022 Rajmohan et al., 2022).

The Strategy for Scientific and Technological Development of the Russian
Federation, approved by Decree of the President of the Russian Federation No. 642 of
December 1, 2016, is one of the priority tasks of the country’s development, which is the
transition to a highly productive and environmentally friendly agricultural sector. It is
impossible to complete this task without conducting serious scientific research on the
effectiveness and safety of new plant protection products.

Development of the research topic. An important limiting factor in the
agrophytocenoses of winter wheat in the steppe zone of Ciscaucasia are weeds. However,
many aspects of effective control of them in crops remain unclear: research is being
conducted in these areas to find new means and technologies (Pavlyushin et al., 2015;
Khilevsky, 2017; Dolzhenko et al., 2021, Sanin et al., 2022; Mahankova et al., 2022).

The purpose and objectives of the study.

The purpose of the research is to determine the biological effectiveness and
develop regulations for the use of new combined herbicides to improve the range of winter
wheat protection products in the steppe zone of Ciscaucasia.

Depending on the purpose of the scientific work, the following objectives were
set:

1. develop a range of new combined preparations, the active ingredients of which
belong to different chemical classes in the fight against weeds on winter wheat;

2. evaluate the biological effectiveness of new phytosanitary products for
protecting winter wheat from weeds;

3. develop regulations for the effective and safe use of drugs to protect winter
wheat from a complex of weeds;

4. evaluate the ecotoxicological characteristics of new combined preparations for
protecting winter wheat from weeds.

Scientific novelty of the work: For the first time, in the conditions of the steppe
zone of Ciscaucasia, the effect of new combined preparations from various chemical
classes on weeds in winter wheat crops was studied: Pinta, oil dispersion (OD); Fortissimo,
OD; Cayenne Turbo, OD; Polian, OD and Tarzek, water-soluble granules (WG). The high
biological effectiveness (up to 100%) of these drugs has been established. Regulations for
the use of these five new drugs have been developed. The ecotoxicological low hazard of
the studied drugs has been proven, subject to compliance with the regulations for their use.



Theoretical and practical significance of the work. The research results got
complement the theoretical ideas about the possibilities of using new herbicides in winter
wheat protection systems. The research results formed the basis for the state registration
of the herbicide Pinta, OD.

Methodology and research methods. The methodological approaches of our
research are based on the principles of phytosanitary optimization of agrophytocenoses,
studying literature data, determining the goals and objectives of the research, setting up
laboratory and field experiments, and mathematical processing of the results obtained. The
studies were carried out in accordance with methods for studying the effectiveness and
safety of pesticides approved by the Scientific and Technical Council of the Russian
Ministry of Agriculture.

Provisions for the defense:

- Modern effective means of controlling weeds on winter wheat in the steppe zone
of Ciscaucasia.

- Regulations for the use of new drugs to control weeds.

The degree of reliability and approbation of the results. The degree of
reliability of the research results was achieved by obtaining a sufficient volume of
experimental data, statistical processing, and identifying of the reliability of differences.
The main results of the dissertation work were discussed at: the international scientific and
practical conference of young scientists and students “Intellectual potential of young
scientists as a driver for the development of the agro-industrial complex™ (St. Petersburg,
St. Petersburg State Agrarian University, 2022, 2023); and the international scientific and
practical conference “Priorities for the development of the agro-industrial complex in the
context of digitalization and structural changes in the national economy” (St. Petersburg,
St. Petersburg State Agrarian University, 2022); international scientific and practical
conference of young scientists “Integrated plant protection system: status and prospects”
(Almaty, 2022); International University Scientific Forum “Practice Oriented Science:
UAE — RUSSIA — INDIA” (UAE, 2022).

Publications. Seven published works were made using the dissertation materials;
these included three peer-reviewed scientific journals listed in the Higher Attestation
Commission's list.

The dissertation author’s independent contribution. The presented
dissertation results from scientific research carried out personally by the author during his
postgraduate studies. The dissertation author is responsible for preparing and conducting
laboratory and field research, records, and observations, analyzing the results got, and
writing a dissertation and scientific articles.

Structure and scope of work. The dissertation consists of an introduction, 4
chapters, a conclusion, practical recommendations, a list of references, and applications.
The dissertation is presented on 159 pages, contains 61 tables, 34 figures. The list of cited
literature includes 189 sources.

MAIN CONTENT OF WORK



Chapter 1 Features of Agrophytocenosis in Winter Wheat. Methods and
means of weed control (literature review)

The chapter analyzes literature data on the composition of the winter wheat
phytocenosis in the steppe region of Ciscaucasia. The main methods of controlling weeds
in winter wheat crops (agrotechnical and chemical) are given. The issues of ensuring the
safety and control of the use of herbicides on grain crops are considered.

Chapter 2 Conditions, materials, and research methods

The dissertation work was carried out at the Department of Plant Protection and
Quarantine of St. Petershurg State Agrarian University.

The effectiveness of herbicides was studied during the growing seasons 2019-
2022, in the Salsky district of the Rostov region.

The research objectives were the main types of weeds: bindweed — Fallopia
convolvulus (L.) A. Love, Descurainia sophia — Descurainia sophia (L.) Webb ex Prantl,
self-seeded poppy — Papaver rhoeas L., noomapennux yenxuii — Galium aparine L.,
sapymxa nonesast - Thlaspi arvense L., tenacious bedstraw — Convolvulus arvensis L.

The following herbicides served as the research material: Pinta, oil dispersion (OD
)(50 g/l flumetsulam + 36 g/l florasulam); Fortissimo, OD (200 g/l 2,4-D acid /2-ethylhexyl
ester/ + 10 g/l aminopyralid + 5 g/l florasulam); Cayenne Turbo, OD (75 g/l tribenuron-
methyl + 75 g/l thifensulfuron-methyl + 52 g/l flumetsulam) and Polian, OD (225 g/l
tribenuron-methyl + 76 g/l thifensulfuron-methyl) and Tarzek Water dispersible granules
(WG), (halauxifen-methyl 69.5 g/kg + pyroxsulam 250 g/kg) . Two varieties of winter
wheat (Triticum aestivum L.) were used in the experiments: Svarog and Grom. Phases of
development of wheat plants at the time of treatment - tillering and exiting into the tube.

The assessment of the biological effectiveness of herbicides was carried out under
the Guidelines for registration testing of herbicides in agriculture (2013) and the
Guidelines for conducting registration tests of herbicides (2020).

The selection of samples for research to determine micro-quantities of drugs was
carried out in accordance with the “Unified Rules for Sampling of Agricultural Products,
Food, and Environmental Objects for Determining Micro-quantities of Pesticides” (1983).
The study of residual amounts of active substances of pesticides in the winter wheat crop
was carried out in the analytical laboratory of the Center for Biological Regulation of the
Use of Pesticides of the Federal State Budgetary Institution VIZR - All-Russian Plant
Protection Research Institute.

The analysis of samples for the content of active substances: tribenuron-methyl was
carried out in accordance with the methodological instructions of MUK 4.1.2022-05;
thifensulfuron-methyl - MU No. 6137-91; flumetsulam - MUK 4.1.1442-03.

The calculation of the toxic load of drugs was carried out according to the method
of Yu.N. Fadeeva (1988).

Statistical processing of the obtained results was carried out by assessing the
significance of differences in sample means using the least significant difference (LSD)
indicator using spreadsheets «Microsoft Office Excel».
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Chapter 3 Efficiency of herbicides in winter wheat crops and regulations for
their implementation.

3.1. Pinta, OD (50 g/l flumetsulam + 36 g/l florasulam)

Under 2020 conditions, before herbicides were introduced at the tillering stage of
winter wheat, the initial infection of the experimental plot with annual weeds was 64
ind/m2. The sowing was dominated by annual dicotyledonous weeds: Sophia discordinia,
stubborn bedstraw, and field grass. The number of perennial dicotyledonous field weeds
was 7 herbs/m2. During the growth phase, the initial incidence of annual weeds was 76
ind/m2. The same weeds were dominant in crops. The number of perennial dicotyledonous
weeds (field bindweed) is 9 ind/m?.

The application of herbicides at the tillering stage of the crop has significantly
eliminated weeds. In the herbicide application variables studied at application rates of 0.1
and 0.15 I/ha, the reduction in the total number of weeds was 85.2-100% (Figure 1). The
reduction in mass of annual weeds was 92.1- 99.4%, and the reduction in mass of perennial
species was 76.1- 97.1%, which corresponds to the efficiency level of Derby Standard 175,
SC.
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Figure 1. Biological efficacy of the herbicide Pinta, OD (tillering phase, Rostov region,
2020)

Introducing herbicides at the exit into the tube stage also significantly contributed
to the elimination of weeds: in both options, the reduction in the total number of weeds
was 75.9 - 94.7%, and the reduction in annual weed mass was 89.5-98.3%. The decline in
the mass of perennial species was 67.0-92.8%.

The initial infestation of the experimental plot in 2021 (tillage phase) with annual
weeds was 67 ind/m?. Annual dicotyledonous weeds dominated the sowing process:
buckwheat, Sophia discordinia and stubborn bedstraw. The number of perennial
dicotyledonous grasses (field bindweed) was 14 ind/m?2.



The reduction in the total number of weeds when using the studied herbicide in the
experimental variants was 81.1-96.2%, the decreasing in the mass of annual weeds was
86.0-99.1%, the reduction in the mass of perennial species was 55.5-89.3%.

The infestation of the experimental plot with annual weeds was 80 ind./m? (wheat
phase - exit into the tube). The same types of annual dicotyledonous weeds predominated
in the crops. The number of perennial dicotyledonous weeds (field bindweed) was 10
ind./m2,

As aresult of the use of the studied herbicide in both standards, the following results
were obtained: a decrease in the total number of weeds was 73.7 - 92.9%, a reduce in the
mass of annual weeds - 84.1 - 97.4%, a decrease in the mass of perennial species 48.2 -
79.4%.

Visual observations of wheat plants during experiments showed the absence of a
negative effect of the new herbicide on their growth and development. All treatments
performed with the studied herbicide had a significant effect on wheat grain yield
compared to the control (LSDes=0.66 c/ha (2020) and LSDes=1.3 c/ha (2021),
respectively). The results for 2021 are presented in Figure 2.

120 136 117.2 116.3

N : 12.6 113 12.9
5 115 10.2 09.4
5 £ 110
22
o g 105 100 100
S 2 100
5]

90

Pinta, OD-0,1 Pinta, OD- Derby 175, SC Derby 175, SC — Control
I/h 0,151/h -0,051/h 0,07 I/h

Experience Options

mtillering phase exit into the tube phase

Figure 2. Yield of the winter wheat variety Svarog using the herbicide Pinta, OD
(Rostov region, 2021)
According to the research results, it can be noted that the biological effectiveness
of the use of the new combined herbicide Pinta, OD (50 g/l flumetsulam + 36 g/l
florasulam) at rates of 0.1 and 0.15 I/ha in the tillering — exit into the tube phase was on
the level of effectiveness of the standard Derby 175, SK in the relevant regulations for
use and ensured crop protection and increased yield (Al-Maliki, A.A. et al., 2023).

3.2 Fortissimo, OD (200 g/l 2,4-D acid/2-ethylhexyl ester +10 g/l
aminopyralid+5 g/l florasulam)
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The initial infestation of annual weeds in the experimental plot of winter wheat
during the tillering phase in 2021 was 67 ind./m2. The sowing was dominated by annual
dicotyledonous weeds: Convolvulus buckwheat, Sophia descurainia and tenacious
bedstraw. The number of perennial dicotyledonous weeds (field bindweed) was 14 ind./m?2.

Using the herbicide Fortissimo, OD contributed to a significant suppression of
weeds in variants with the application of 0.4 — 0.5 — 0.7 I/ha. The maximum efficiency
reached 100% at a rate of 0.7 I/ha (Figure 3).

The initial infestation of the crop during the exit into the tube phase with annual
weeds was 80 ind./m2. The same types of annual dicotyledonous weeds predominated in
the crops. The number of perennial dicotyledonous weeds (field bindweed) was 10
ind./m2,

The maximum reduction in the total number of weeds in winter wheat crops after
treatment was observed when using 0.7 I/ha Fortissimo, OD - 92.3%.

The application of the herbicide in 2022 also contributed to the significant
suppression of weeds, and its effectiveness reached 100% (Figure 4).
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Figure 3. Biological effectiveness of the herbicide Fortissimo, OD in the tillering phase
of winter wheat (Rostov region, 2021)
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Figure 4. Biological effectiveness of the herbicide Fortissimo, OD in the tillering phase
of winter wheat (Rostov region, 2022)

Application of the studied herbicide in 2021 and 2022 significantly affected wheat
grain productivity compared to the control (Table 1) (LSDgs = 1.41 g/ha and LSDgs = 1.27
g/ha, respectively, phases in 2021), LSDgs = 1, 57 c/ha and LSDgs = 1.39 c/ha according
to 2022 stages).

Table 1. Yield of the winter wheat variety Yuka when used herbicide Fortissimo,
OD (exit into the tube phase, Rostov region, 2022)

Average yield
Experimental options c/ha % to control
1. Fortissimo, OD - 0,4 I/h 41,6 113,0
2. Fortissimo, OD - 0,5 I/h 421 114,4
3. Fortissimo, OD - 0,7 I/h 43,0 116,8
4. Lancelot 450, WDG - 0,03 kg/h 42,3 114,9
5.. Lancelot 450, WDG - 0,033 kg/h 42,8 116,3
6. Control 36,8 100
LSDos 1,39




Thus, the biological effectiveness of the herbicide Fortissimo, OD was at the level
of the effectiveness of the standards in the relevant regulations for use. Using the drug
was safe for the protected crops.

3.3 Cayenne Turbo, OD (75 g/l tribenuron-methyl + 75 g/l thifensulfuron-
methyl + 52 g/l flumetsulam)

The initial contamination of the experimental site with annual weeds in 2021
during the tillering phase was 67 ind/ m2 Annual dicotyledonous weeds prevailed in
sowing: buckwheat, descurainia Sofia and bedstraw tenacious. The number of perennial
dicotyledonous weeds (field loach) was 14 ind/m?.

Introducing herbicides contributed to a significant suppression of weeds. In
variants with the addition of Cayenne Turbo, OD, both in a mixture with surfactants Bit-
90, W, and in pure form, the decrease in the total number of weeds was 82.7 — 97.2%, a
decrease in the mass of annual dicotyledonous weeds was 89.9 — 100%, a decrease in the
mass of perennial species 51.9 — 96.6%.

Our studies showed that the effectiveness of the drug increased with the use of
surfactants: at the rate of herbicide use of 0.15 I/ha, it reached a maximum of 84.5%, and
with the addition of a surfactant — 89.7%; ordinarily 0.25 I/ha — 90.1 and 94.4%,
respectively; normally 0.35 I/ha — 93.1 and 97.2%, respectively.

Most species of weeds showed high sensitivity to the herbicide Cayenne Turbo,
OD (Table 2).

Similar data was obtained when applying herbicides during the tillering phase in
2022. In variants with the introduction of Cayenne Turbo, OD, both mixed with surfactant
Bit-90, L, and in its pure form, the reduction in the total number of weeds was 82.1-100%.

The greatest reduction in the overall weediness of winter wheat crops was
observed with the application of 0.35 I/ha + 0.2 I/ha of the drug Cayenne Turbo, OD +
surfactant Bit-90, L — 100%, which exceeded the efficiency of the standard Status Max,
WDG - 0, 05 kg/ha (96.3%).

The yield of winter wheat in the control (tillering phase, 2021) was 34.2 c/ha.
Statistically significant values of the harvested crop in the variants with introducing
herbicide ranged from 14.0 to 16.7% (LSDos = 1.09 c/ha). The yield in the control in 2022
was 36.7 kg/ha. Statistically significant values of the harvested crop in the variants with
the application of herbicide ranged from 15.0 to 18.5% (LSDgs = 1.39 c/ha) (Figure 5).

The initial infestation of the experimental plot of winter wheat with annual weeds
during the booting phase (2021) was 80 ind./m2. The sowing was dominated by annual
dicotyledonous weeds: Convolvulus buckwheat, Sophia descurainia and tenacious
bedstraw. The number of perennial dicotyledonous weeds (field bindweed) was 10 ind./m?.
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Table 2. Efficacy of the herbicide Cayenne Turbo, OD against certain types of weeds
in winter wheat (tillage stage Rostov Region 2021)

A % decrease in the number of weeds compared to
control
. 9 @ 2

Experimental options Re(cjgggslng gé 'E :_-E S qé E é
T 2 3 e = S e
L § é @ O ® é 5]

23.05 92,9 93,1 72,7 438

& yenne Turbo, OD - 07.06 96,0 94,1 78,6 60,0
07.07 100 100 87,5 63,6

23.05 95,2 96,6 818 50,0

5-32ygnne Turbo, OD = 07,05 100 100 85,7 66,7
07.07 100 100 100 72,7

23.05 97,6 100 90,9 56,3

g;gga})ﬁgne Turbo, OD - 07.06 100 100 92,9 733
07.07 100 100 100 81,8

4. Cayenne Turbo, OD + 23.05 95,2 93,1 81,8 50,0
Surfactant Bit-90, L — 0,15 | 07.06 92,0 100 85,7 66,7
Vha +0.2 I/ha 07.07 100 100 100 727
5. Cayenne Turbo, OD + 23.05 95,2 100 90,9 56,3
Surfactant Bit-90, L— 0,25 | 07.06 100 100 92,9 80,0
Vha +0,2 l/ha 07.07 100 100 100 81,8
6. Cayenne Turbo, O + 23.05 97,6 100 100 68,8
Surfactant Bit-90, L— 0,35 | 07.06 100 100 100 86,7
Vha+ 0,2/ha 07.07 100 100 100 90,9
23.05 90,5 89,7 63,6 62,5

8;05;?(%’/?‘&'\"6‘"’ WDG - 07.06 92,0 94,1 78,6 66,7
07.07 100 100 75,0 72,7

23.05 95,2 96,6 81,8 813

g;o%t?(tﬁlg"ax' WDG - 07.06 100 100 92,9 86,7
07.07 100 100 100 90,9

23.05 42 29 11 16

9. Control* 07.06 25 17 14 15
07.07 8 2 8 11

*Controls provide data on the number of artificial weeds/m?
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Application of herbicides has significantly eliminated weeds. In variants with
introducing Cayenne Turbo, OD, both mixed with surfactant Bit-90, L and in its pure form,
the reduction in the total number of weeds was 72.1 - 93.5%, the decline in the mass of
annual dicotyledonous weeds was 85.8 - 99, 6%, and the reduction in the mass of perennial
species 46.6 - 90.4%.

The maximum reduction in crop infestation was observed when Cayenne Turbo,
OD surfactant Bit-90, L, 0.35 I/ha + 0.2 I/ha (93.5%) was applied.

Analogous data were obtained in 2022. In variants with introducing Cayenne
Turbo, OD, both mixed with the surfactant Bit-90, L and in its pure form, the reduction in
the total number of weeds was 74.3-93.5%, the reduction in the mass of annual
dicotyledonous weeds was 82.8-98. 9%, mitigation in the mass of perennial species 58.6-
92.9%.

The combination of Cayenne Turbo, OD + surfactant Bit-90, L provided the
maximum reduction in the total number of weeds (93.5%).

During the research in this phase, the lowest value of the winter wheat yield was
observed in the control variant of 33.9 c/ha. Statistically significant values of the harvested
crop in the variants with introducing herbicide ranged from 11.8 to 14.7% in the 2021
season (LSDes= 0.87 c/ha). In the 2022 season, the yield of winter wheat in the control was
36.5 c/ha. Statistically significant values of the harvested crop in the variants with the
application herbicide ranged from 12.3 to 16.7% (LSDos = 1.19 c/ha).
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Figure 5. Winter wheat yield using the herbicide Cayenne Turbo, OD in the tillering
phase (Rostov region, 2021-2022)
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Therefore, the biological effectiveness of the herbicide Cayenne Turbo, OD, both
in a mixture with surfactant Bit-90, L, and in its pure form was at the level of effectiveness
of the standard Status Max, WDG in the relevant application regulations. The effectiveness
of the combination of the drug and surfactant was higher than the effectiveness of the pure
herbicide and the standard.

3.4 Polian, OD (225 g/l tribenuron-methyl + 76 g/l thifensulfuron-methyl)

The initial infestation of the experimental plot of winter wheat in the tillering
phase (2021) with annual weeds was 67 ind./m?. The sowing was dominated by annual
dicotyledonous weeds: Convolvulus buckwheat, Sophia descurainia and tenacious
bedstraw. The number of perennial dicotyledonous weeds field bindweed was 14 ind./m2.

In variants with the application of Polian, OD, both in a mixture with surfactant
Bit-90, L, and in its pure form, the reduction in the total number of weeds was 72.5 -
94.0%, the minimizing in the mass of annual dicotyledonous weeds was 87.2 - 100%,
reduction in the mass of perennial species 44.2 — 88.1%.

The overall infestation of crops was significantly reduced when Polian, OD +
surfactant Bit-90, L — 0.1 I/ha + 0.2 I/ha (94.0%) were applied on the 45th day after
treatment.

The yield of winter wheat in the control was 33.6 c/ha (Table 3). Statistically
significant values of the harvested crop in the variants with introducing herbicide ranged
from 13.1 to 15.2%.

Table 3. Grain yield of winter wheat, variety Svarog at the tillering stage treated
with the herbicides Polian, OD (Rostov Region, 2021)

) ) Average yield

Experimental options c/ha % to control
1. Polian, OD - 0,05 I/ha 38,0 113,1
2. Polian, OD - 0,075 I/ha 384 1143
3. Polian, OD - 0,1 I/ha 38,5 114,6
4. Polian, OD + surfactant Bit-90, L — 0,05 I/ha + 38.2 1137
0,2 I/ha
5. Polian, OD + surfactant Bit-90, L — 0,075 I/ha
+02 lha 38,4 114,3
6. Polian, OD + surfactant Bit-90, L — 0,1 I/ha + 387 1152
0,2 I/ha
7. Caliber Gold, WDG + surfactant Trend 90, L —
0,03 kg/ha + 0,2 I/ha 381 1134
8. Caliber Gold, WDG - 0,05 kg/ha 38,6 114,9
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) ) Average yield
Experimental options o/ha % to control
9. Control 33,6 100
LSDos = 0,81

The initial infestation of the experimental plot of winter wheat with annual weeds
during the exit into the tube phase (2021) was 80 ind./m? The same types of weeds
predominated in the crops. The number of perennial dicotyledonous weeds (field
bindweed) was 10 ind./m?2.

Generally, the total number of weeds decreased when applying Tribune Ultra, OD
+ surfactant Bit-90, L — 0.1 I/ha + 0.2 I/ha (88.5%) (Figure 6).

The yield of winter wheat in the control was 33.9 c/ha. Statistically significant
values of the harvested crop in the variants with herbicide ranged from 11.2 to 13.6%
(LSDgs =0.93 c/ha).

The contamination of the investigational site during the tillering phase (2022)
with annual weeds was 58 ind / m?. Annual dicotyledonous weeds prevailed in the sowing:
Descurainia Sofia, Corn poppy and Catchweed Bedstraw. The number of perennial
dicotyledonous weeds of the field loach was 8 copies/m?.
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Figure 6. Biological effectiveness of the herbicide Polian, OD in the exit into the tube
phase of winter wheat (Rostov region, 2021)
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The total crop infection decreased significantly when applying Polian, OD +
surfactant Bit-90, L — 0.1 I/ha + 0.2 I/ha and amounted to 96.6%.

Data on the yield of grains harvested in experiments using herbicides at the
tillering stage are shown in Table 4. During the research, the lowest value of winter wheat
yield was observed in the control variant, which is 37.3 c/ha.

The yield of winter wheat grain in all variants of the experiment fluctuated at the
level of 42.5 — 43.7 c/ha.

Table 4. Grain yield of winter wheat, treated with the herbicide Polian, OD (tillering
stage, Rostov Region, 2022)

) ) Average yield

Experimental options o/ha % to control
1. Polian, OD - 0,05 I/ha 42,5 113,9
2. Polian, OD - 0,075 I/ha 42,9 115,0
3. Polian, OD - 0,1 I/ha 43,3 116,1
4. Polian, OD + surfactant Bit-90, L — 0,05 I/ha + 427 1145
0,2 l/ha
5. Polian, OD + surfactant Bit-90, L — 0,075 I/ha
+02 lha 43,1 1155
6. Polian, OD + surfactant Bit-90, L — 0,1 I/ha +
0.2 lha 43,7 117,2
7. Caliber Gold, WDG + surfactant Trend 90, L
— 0,03 kg/ha + 0,2 l/ha 42,6 114,2
8 Caliber Gold, WDG - 0,05 kg/ha 43,4 116,4
9. Control 37,3 100

In the exit into the tube phase (2022), the initial infestation with annual weeds
was 60 ind/m?. The same annual dicotyledonous weeds prevailed in the sowing. The
number of perennial dicotyledonous weeds (field bindweed) was 9 ind/m?2.

The results obtained on the biological effectiveness of herbicides are shown in
Figure 7.

The most prominent decrease in the total contamination of crops in exit into the
tube stage of winter wheat was observed before harvesting when applying the herbicide
Polian, OD + surfactant Bit-90, W — 0.1 1 /ha + 0.2 I/ha (93.1%).

Reduction in the mass of annual dicotyledonous weeds - 80.6-97.3%, decrease
within the mass of perennial species - 49.9-91.3%.

During the research period, the lowest yield of winter wheat was noticed in the
control variant of 37.0 c/ha. The grain yield of winter wheat in all experimental variants
fluctuated at the level of 12.2 - 15.1% of the control (LSDgs = 1.21 c/ha).
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In consequence, the biological effectiveness of the herbicide Polian, OD, both in
a mixture with the surfactant Bit-90, L, and in its pure form, was at the level of the
effectiveness of the standard Caliber Gold, WDG, and both in a mixture with the surfactant
Trend. 90, L, and in a pure form in the relevant regulations for use.
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Figure 7. Biological effectiveness of the herbicide Polian, OD in the exit into
the tube phase of winter wheat (Rostov Region, 2022)

3.5. Tarzec WG, (Halauxifen-methyl 69.5 g/kg + Pyroxsulam 250 g/kg)

The effectiveness of the herbicide Tarzec, WG was studied both in the territory
of the Russian Federation and in Irag.

Before starting the experiment in Iraq, the types of weeds in the plots were
determined. At the experimental site, weeds from two groups were found: dicotyledons:
Beta vulgaris, Malva pravi flora, Silybum marianum, Convolvulus arvensis, Chenopodium
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murale, Daucus carota and monocotyledons: Lolium rigidum, Lolium temulentum. The
high effectiveness of the combined drug Tarzec, WG was noted for both groups of weeds,
and the drug U46-Combi fluid 6, SL (standard) - only for dicotyledons. The results of
assessing the biological effectiveness of herbicides are presented in Figure 8.

It should be noted that the highest efficiency of the drug Tarzec, WG was at a
maximum rate of 0.1 kg/ha (90.5%, 89.4% and 88.5% according to the day of recording,
respectively).
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Figure 8. Biological effectiveness of the herbicide Tarzec, WG on winter wheat
(Iraqg, 2021)

In experiments conducted in the Russian Federation, the following weeds from
two groups were present in the plots: Galium aparine L., Papaver rhoeas L., Cerastium
nemorale M. Bieb. (dicots), as well as Avena fatua L. and Alopecurus myosuroides Huds.
(annual grass).

The biological effectiveness of the herbicide Tarzec, WG against dicotyledonous
weeds was 91.8-100%, and against annual grass, 85.5-97.5%.

Data on crop yield in experiments with the use of herbicides are shown in Figure
9.
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Figure 9. Grain yield of the winter wheat, variety Kalym, treated with the herbicide
Tarzec, WG (Rostov region, 2019, 2020).

In the untreated control, the yield of winter wheat was 43.9 c/ha (in 2019) and
46.2 c/ha (in 2020). For all variants of herbicides, a significant increase in yield was noted:
by 9.3-11.8% in 2019; by 8.7-10.4% in 2020.

It can be concluded that the use of the herbicide Tarzek, WG + surfactant made it
possible to reliably and effectively protect winter wheat crops from dicotyledonous and
monocotyledonous weeds in the Russian Federation and in Iraq (Ali Abdullah Sultan Al-
Maliki et al., 2022).

Chapter 4 Ecotoxicological safety of new herbicides
An essential direction for our research was the study of the degradation of the
active ingredients of herbicides and the assessment of their toxic load.

4.1 Herbicide residues in winter wheat plant material

Our chromatographic studies showed that residual amounts of tribenuron-methyl,
thifensulfuron-methyl and flumetsulam (Cayene Turbo, OD) and tribenuron-methyl and
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thifensulfuron-methyl (Polian, OD) were not detected in the winter wheat crop in the

Rostov region (Table 5).

Table 5. Content of residual amounts of active substances in winter wheat when using

herbicides in the conditions of the Rostov region

A drug. Rate of use Sampling time Object Analysis The content of the
according to the drug frame detected substance
and (a. i) in the analyzed
object, mg/kg
Cayenne Turbo, OD harvest seed Not detected
(75+75+52) g/l
0,35 I/ha,
26,25 g/ha harvest straw Not detected
tribenuron-methyl
Cayenne Turbo, OD harvest seed Not detected
(75+75+52) g/l
0,35 I/ha
' ' harvest tra Not detected
26,25 g/ha arves straw
thifensulfuron-methyl
Cayenne Turbo, OD harvest seed Not detected
(75+75+52) gl harvest straw Not detected
0,35 I/ha,
18,2 g/ha
flumetsulam
Polian, OD Processing day green mass Not detected
(225 + 76) g/l 10 green mass Not detected
0,11/ ha, 20 green mass Not detected
_ 225¢g/ha 30 seed Not detected
tribenuron-methyl 30 straw Not detected
harvest seed Not detected
harvest straw Not detected
Polian, OD Processing day green mass Not detected
(225 + 76) g/l
0,11/ha, 10 green mass Not detected
7,6 g/lha
Thifensulfuron-methyl 20 green mass Not detected
30 seed Not detected
30 straw Not detected
harvest seed Not detected
harvest straw Not detected
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4.2 Toxic load of studied herbicides

The results of calculating the toxic load of the studied herbicides at their
maximum application rates are given in Table 6.
Based on the data in the table, among the drugs studied, Tarzec, WG should be classified
as low-hazard; Pinta, OD; Polian, OD and Cayenne Turbo, OD. The drug Fortissimo, OD,
in terms of toxic load, is classified as moderately hazardous at the maximum rate of use.

Table 6. Toxic load of studied herbicides

Application Toxic load,
number of semi-

Name of the drugs rates lethal doses per ha Characteristic
I/ha
1. Tarzec, WG (halauxifen- 0,09 14,4 L-H*
methyl 70 g/kg + pyroxsulam
250 g/kg)
2. Pinta, OD (50 g/I 0,15 2,4 L-H*
flumetsulam + 36 g/l
florasulam)
3. Fortissimo, OD (200 g/l 2,4- 0,7 196 M-H**

D acid/2-ethylhexyl ester/+10
g/l aminopyralid+ 5 g/l
florasulam)

4. Polian, OD (225 g/l 0,1 6,2 L-H*
tribenuron-methyl + 76 g/l
thifensulfuron-methyl)

5. Cayenne Turbo, OD (75 g/l 0,35 13,5 L-H*
tribenuron-methyl + 75 g/l
thifensulfuron-methyl + 52 g/l
flumetsulam)

Note: *I-h - low-risk; m-h** - moderately dangerous.
CONCLUSION

1. As aresult of the study of new herbicides, a range of new combined preparations
for protecting winter wheat has been developed: Pint, oil dispersion (OD) (50 ¢/l
flumetsulam + 36 g/l florasulam); Fortissimo, OD (200 g/l 2,4-D acid /2-ethylhexyl ester/
+ 10 g/l aminopyralid + 5 g/l florasulam); Cayenne Turbo, OD (75 g/l tribenuron-methyl
+ 75 g/l thifensulfuron-methyl + 52 g/l flumetsulam), Polian, OD (225 g/l tribenuron-
methyl + 76 g/I thifensulfuron-methyl) and Tarzec , WG (galauxifen-methyl 69.5 g/kg +
piroxulam 250 g/kg).

2. In the steppe regions of the Ciscaucasia, high biological effectiveness on winter
wheat against the main types of weeds: Black bindweed, Descurainia Sofia, Corn poppy,
Catchweed Bedstraw, field grass, field bindweed, is ensured by the use of new herbicides:
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Pint, OD — 81.1-100% (tillering phase), 73.7-94.7% (exit into the tube phase); Fortissimo,
OD - 82.8-100% (tillering phase), 77.0-95.7% (exit into the tube phase); Cayenne Turbo,
OD - 82.1-96.3% (tillering phase), 72.1-90.3% (exit into the tube phase); Polyane, OD —
72.5-93.1 % (tillering phase), 64.2-89.7% (exit into the tube phase).

3. Regulations have been developed for the effective and safe use of combined
herbicides for protecting winter wheat (tillering - exit into the tube) in the steppe zone of
the Ciscaucasia: Pinta, OD - 0.1-0.15 I/ha; Fortissimo, OD — 0.4-0.7 I/ha; Cayenne Turbo,
OD - 0.15-0.35 I/ha; Polian, OD — 0.05-0.1 I/ha; Tarzec, WG — 0.075-0.09 kg/ha.

4. A comparative study of the effectiveness of the drug Tarzek, WG in Russia and
Iraq made it possible to establish that the use of the herbicide can reliably and effectively
protect winter wheat crops from dicotyledonous and monocotyledonous weeds. In Russia,
the effectiveness reached 100%, in Iraq 90.5%.

5. The environmental safety of the final product and its compliance with hygienic
standards GN 1.2.2890-11 is ensured by the fact that the active ingredients of the drugs
(tribenuron-methyl, thifensulfuron-methyl and flumetsulam) are not detected in the winter
wheat crop (grain and straw).

6. According to the toxic load indicator, the studied drugs can be classified as: -
low-hazardous: Pinta, OD; Polian, OD; Cayenne Turbo, OD; Tarzek, WG; - to moderately
dangerous: Fortissimo, OD.

PRACTICAL RECOMMENDATIONS

1. The new herbicide Pinta, oil dispersion (OD) (50 g/l flumetsulam + 36 g/l
florasulam) is included in the State catalog of pesticides and agrochemicals approved for
use in the Russian Federation (2023) and can be used to protect winter wheat from annual
and perennial dicotyledonous weeds.

2. Results of studying new herbicides Fortissimo, OD (200 g/l 2,4-D acid /2-
ethylhexyl ester/ + 10 g/l aminopyralid + 5 ¢/l florasulam); Cayenne Turbo, OD (75 g/l
tribenuron-methyl + 75 g/l thifensulfuron-methyl + 52 g/l flumetsulam), Polian, OD (225
g/l tribenuron-methyl + 76 g/l thifensulfuron-methyl) and Tarzek, WG (galauxifen-methyl
69.5 g/kg + piroxulam 250 g/kg) in terms of assessing.
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OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTYyaJbHOCTh TeMbl HMccCJIeJ0oBaHMs. B mociemHee BpeMs PBIHOK 3€pHa B
Poccun cTpeMuTenbHO Pa3BHBACTCS, CTpaHA SBISCTCS OJHUM M3 MHUPOBBIX JIHICPOB MO
MIPOU3BOJICTBY U SKCHOPTY 3epHA. Cpeau 3epHOBBIX KYJIbTYp, BeIpaluBaeMbix B Poccun,
HauboMbLIYIO J0I0 3aHMMaeT miueHuna. (Agapkin, Makhotina, 2021; Hekpacos u ap.,
2022; TlommpiMkuHa, 2022). B crennoii 30He CeepHoro KaBkasza Bemyliiee MecTO
NPUHAUIEKUT 03UMOH miueHune. Cepbe3HbIM (PakTOpOM, OrpaHMYHMBAIOIIUM BBICOKHE
ypOXXau TIIEHULBI, SBISIOTCS COpHBbIE pacTeHHs. DddekTuBHas O0oprba ¢ COpHIKAMH
OCHOBaHa Ha NPaBHJIBHOM BBHIOOpE TepOMIMAOB M COONIONCHUHM pErjaMeHTOB HX
npumenenns (Krachmer et al., 2014; Monteiro, Santos, 2022; Rajmohan et al., 2022).

B cootBerctBUM co Crparerneli HayJHO-TEXHOJOTMYECKOTO Pa3BUTHSA
Poccuiickoit @eneparun, yreepxaeaHoi Ykazom [Ipesunenta PO N 642 ot 01.12.2016,
OIHOM W3 TPHOPUTETHBIX 3aJad pa3BUTUS  CTPAHBl SABIAETCA MEpPEexXon K
BBICOKOTIDOAYKTHBHOMY 1 3KOJIOTHYECKH UYHUCTOMY arpoOXO3sHCTBY. BBITOIHHUTB
MOCTABJICHHYIO 3a/auy 0e3 Cephe3HBIX HAYYHBIX HCCIEIOBAaHMH 1O 3(PQPEKTUBHOCTH H
0€30MacHOCTH HOBBIX CPE/ICTB 3aIUThI PACTEHHH HEBO3MOXKHO.

CreneHb pa3padoTaHHOCTH TeMbl HCCJIEA0BaHNA. BaXXHBIM OrpaHHYUBAIOIINM
(dakTOpoM B arpoduTOICHO3aX IIICHHUIILI O3UMOW B cTenmHON 30He IIpemkaBkasbs
SIBJISIFOTCS COpHBIE pacTeHus. OHaKo, MHOTHE aclieKThl 3 (HeKTUBHOI OOPLOBI C HUIMHU Ha
IoceBax KyJbTYphl OCTalOTCS HESICHBIMHM: IO ATHM HANpaBJICHUAM M BEIYyTCS
HCCIICAOBaHMS IO TOWCKY HOBBIX cpencTB u TexHoiorui ([lTaBmommu um ap., 2015;
Xwunesckuii, 2017; Jomkenko u ap., 2021, Canus u ap., 2022; MaxanbkoBa u ap., 2022).

Henanb u 3axaum padoThl.

Lens wccnenmoBanuii - ompeneneHue Owuonorumdeckoil 3¢ dexTuBHOCTH 1
pa3paboTka pErIaMeHTOB NPHMEHEHUs HOBBIX KOMOMHHPOBAHHBIX TepOMIUAOB JUIs
COBEpIICHCTBOBAHUS ACCOPTHMEHTAa CPEACTB 3alUTHl IIIEHUIBI O3MMOW B YCIOBHAX
crenHoi 30HbI [IpenkaBkasbsi.

Vcxons u3 nienu HayqyHOH paboThl, HAMH OBLUTH ITOCTaBJIEHBI CIICAYIOIINE 3a/1a4H:
1. pa3paboTaTh  acCOPTMMEHT  HOBBIX  KOMOMHHMPOBAaHHBIX  IIPENaparos,
JIeHCTBYIOIIME BEIIECTBA KOTOPBIX OTHOCATCS K Pa3IMYHBIM XMMHUYECKMM KJlaccaM B
060pbr0O€E ¢ COPHBIMU PACTEHUSIMHU Ha MIIEHUIIE 03UMOH;

2. OLIEHUTh OMOJIOTUYECKYIO 3P PEKTUBHOCTh HOBBIX (PUTOCAHUTAPHBIX CPEJICTB IS
3aIIMTHI MIIEHUIBI 03UMON OT COPHBIX PacTeHUI;

3. pa3paboTaTh periaaMeHTHl 3(QQEKTHBHOTO H 0E30MACHOTO WCIIOJB30BaHHS
MIPEnapaToB ISl 3T MIIEHUIBI 03UMON OT KOMIUIEKCa COPHBIX OPraHU3MOB;

4. OLICHUTh HKOTOKCHUKOJIOTMYECKHE TOKa3aTeld HOBBIX KOMOWHHPOBAHHBIX
IIpenapaToB IS 3aIUTHI MIIEHUIIBI 03UMON OT COPHBIX PACTEHUIL.

Hay4ynasi HoBu3Ha. BriepBble B yc10BuUsX cTeNHOM 30HbI [IpeakaBka3bs H3y4eHO
JieificTBHEe HOBBIX KOMOMHMPOBAHHBIX IIPENapaToB U3 PA3TUIHBIX XMMUYIECKHUX KJIACCOB Ha
COpHBIE PAacCTEeHHUs B IOCEBAaX MIIEHMIBI 03uMOM: [ImHTa, MacisHas mucnepcus (M]);
¢doptuccumo, MJI; Kaiten Typ6o, M/I; Ilomman, MJI u Tap3ex, BOmopacTBOPHMEIE
rpanyisl (BI'). Ycranosnena Brpicokass Omostormueckas ddextunBHOCTE (10 100%)
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N3y4YEeHHBIX IIpenapaToB. Pa3paboTaHbl perjaMeHThl NPUMEHEHHUs O3THUX S5 HOBBIX
npenaparoB. JlokazaHa YKOTOKCHKOJIOTHYECKasi MaJOOMACHOCTh M3Y4YEHHBIX MPENapaToB
IpU COOJTIOZICHUH PETTIaMEHTOB UX MPHMEHEHHUS.

Teopernyeckass M MNpakTHYeCKasd 3HA4YUMOCTb padorbl. [lomyyeHHble
PE3yIbTaThl HCCIEAOBAHUI JOTOIHSIIOT TEOPETHIECKUE PEICTABICHHUS O BO3MOKHOCTSX
MIPUMEHEHNSI HOBBIX T'epOMINAOB B CHCTEMAaxX 3aIlUTHI MIICHUIBI 03MMOHN. Pe3ynmpraTsl
HCCIIeTOBAaHUH ABUIIMCH OCHOBOM TOCYIapCTBEHHOM peructpanuu repourmaa [uara, M1,

MeTon0J10rusA U METO/ABI HCCJIeA0BAHNA. MeTo10I0rHuecKie MOAX0Abl HallluX
WCCIEOBAaHMH  OCHOBaHBI ~HAa  NPUHLIMNAX  (QUTOCAHUTAPHOW  ONTHUMM3ALMH
arpo(MTOLEHO30B, HW3YyYCHWH MAAaHHBIX JIMTEpaTyphl, OINpPENCICHUH 1IeiH, 3aaad
UCcIIeJOBaHHH, TOCTAaHOBKE JIAOOPATOPHBIX U IOJIEBBIX SKCIIEPUMEHTOB, MaTEMaTHIECKOM
00paboTKe MNOIYyYCHHBIX PE3yJbTAaTOB. lcciienoBaHus MPOBOAMIM B COOTBETCTBHHU C
yTBep>kIeHHBIMU HayuHo-TexHMueckuM coBeToM MuHcensxo3a Poccuum Meromamu
n3ydeHus 3pPEKTUBHOCTU U OE€30IIaCHOCTH MECTUIUIOB.

ITonoskeHNns1, BBIHOCUMBbIE HA 3ALIUTY:

- CoBpeMeHHBIE 3((EKTHBHBIE CpeacTBa OOPHOBI C COPHBIMH PACTEHHSIMH Ha
IIICHALE 03MMOW B YCIOBHUSIX CTEITHOW 30HBI [IpeikaBKaspsl.

- PersameHTHl TpUMEHEHWs HOBBIX IIpenapaTroB MIs OOpbOBI C COPHBIMH
PacTeHUSIMH.

CTeneHb /JOCTOBEPHOCTHM M Aanpodanusi pe3yJbTaTOB McCCJIeJ0BAHUIA.
CreneHp JOCTOBEPHOCTH pE3yJNbTaTOB MHCCIIEIOBAHMM JOCTUTHYTa JIOCTATOYHBIM
00bEMOM TIOJIyYEHHBIX AIKCIIEPUMEHTAIbHBIX JIaHHBIX, NPOBEICHUEM CTATHCTHYECKUX
00paboTOK ¥  BBISBICHHEM JOCTOBEPHOCTH pa3nuunil. OCHOBHBIE pe3yJIbTaThI
JIMCCEPTALMOHHOM paboThl OOCYKAAINCh Ha: MEXIYHapOTHON Hay4YHO-TIPaKTHYEeCKOU
KOH()EPEHIIMH MOJOABIX Y4YCHBIX M oOydarommxcsi «VHTEeIUIeKTyaabHBIH MOTEHIIHAI
MOJIOJIBIX yUeHBIX Kak apaiiBep passutust AIIK» (Cankr-IletepOypr, CIIOI'AY, 2022,
2023); MexXIyHapOIHONH HAayYHO-TIpaKTHUeCKOW KoH(pepeHInH «[IpropuTeTsl pa3BUTHSL
AIIK B ycnoBusx mH(POBH3AUN ¥ CTPYKTYpHBIX H3MCHEHHWH B HAIIMOHAIBHON
skoHomuKke»  (Cankt-IlerepOypr, CIIOIAY, 2022); MexIyHapoOHOH HaydHO-
MIPAaKTHYECKOH KOH(EPEeHINH MOJIOJBIX YUYEHBIX «VIHTErpHpoBaHHAs CHCTEMa 3alUThI
pacTeHHil: cocTosHME W mepcrekTHBbDy (Ammatel, 2022); International University
Scientific Forum «Practice Oriented Science: UAE — RUSSIA — INDIA» (UAE, 2022).

IMy6amxanuu. [To MmaTepuanam auccepTanuy omyOJIUKOBaHO 7 MEYaTHBIX paboT,
B TOM 4HCJe 3 CTaThH B PEIICH3UPYEMBIX HAYYHBIX KypHajax, BXOJSIIUX B MEpEUeHb
BAK.

JInuHblii BkJIaa apTopa. [IpencraBieHHas auccepTanioHHas paboTa sBiseTcs
pe3ysIbTaToOM HAy4HBIX HCCIICOBAHUH, BBIMOJIHEHHBIX JIMYHO aBTOPOM B IIEPUO
oOy4yeHust B acmupaHType. JlUccepTaHTy NpHHAIUIC)KHUT IIOJrOTOBKA M IPOBEACHHE
71a00paTOPHBIX U TOJIEBBIX MCCIIEA0BaHUH, YIETOB U HAOIOCHUH, aHAIN3 OIYYEeHHBIX
pe3yJIbTaTOB, HANIMCAHKUE JUCCEPTALM U HAyYHBIX CTaTeH.

CTpyKTypa 1 00B6€M padoTsl. [JuccepranionHasi paboTa COCTOUT U3 BBEICHMUS,
4 TnaB, 3aKITIOYCHIS, MPAKTHUECKUX PEKOMEHIANNH, CIICKA JIUTEPATyPhl, IPIIOKEHHUH.
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Juccepranus nznoxxena Ha 159 crpanunax, cogepxur 61 tabnuny, 34 pucynka. Crircox
LUTHPOBAHHOM JINTEpaTyphl BKIIOYaeT 189 HCTOYHHMKOB.

OCHOBHOE COJEPKAHHUE PABOTBI

I'maBa 1 OcoGenHocTH arpouToLeHO03a MIIEHULBI 03UMOii. MeToabI U
cpeacTBa 0OPHOBI C COPHOI PACTUTEIHLHOCTHIO (0030p IUTEPATYPHI)

B rnmaBe mnpoaHanM3WpOBaHBI JaHHBIE JHTEPATYpHl II0 COCTaBY (HUTOIEHO3a
MUIEHUIB 03UMOH B crenHOM paiioHe [lpenkaBkasbsi. IIpuBeNeHB OCHOBHBIE METOJBI
OOpBOBI C COPHBIMH PACTCHUSIMH B IMOCEBaX MIICHUILI O3MMOM (arpOTeXHUYCCKHUHA U
xuMudeckuid). PaccMoTpeHbl Bompockl oOecriedeHuss O€30IaCHOCTH W KOHTPOJIS
MIPUMEHCHUS TepOUITUIOB HA 3€PHOBBIX KYJIBTypax.

2 yc.]IOBl/Iﬂ, MaTepuaJjbl U METOAbI HCCJIC)]OBaHI/lﬁ

JuccepTanyonnas paboTta Oblia BEINOJIHEHA Ha Kadeape 3aliuThl U KapaHTHHA
pactenuit Cankr-IleTepOyprckoro rocy1apcTBEHHOTO arpapHoOro yHHUBEpPCUTETA.

Wzyuenne >3¢dexTuBHOCTH TepONINIOB TPOBOIMIN B TEUCHNE BETE€TAMOHHBIX
nepuonoB 2019-2022 rr. B CansckoMm paione PocTtoBckoit o0macTw.

OOBexTamMu uccIeJ0BaHui OB OCHOBHBIE BHIBI COPHBIX PACTEHHUN: epeuuiuKa
svionxosass — Fallopia convolvulus (L.) A. Love, deckypaiinus Coguu — Descurainia
sophia (L.) Webb ex Prantl, max camoceiixa — Papaver rhoeas L., noomapennux yenxuii
— Galium aparine L., spymxa nonesas - Thlaspi arvense L., ewionox nonesou —
Convolvulus arvensis L.

Marepuanom uccieI0BaHUN CIIy KWK cienytomue repounuapt: [Tunra, MacisHas
mucriepenst (M/JI) (50 r/n pmymercynama + 36 1/ gutopacynama); ®opruccumo, MJI (200
/11 2,4-J1 KAUCIOTHI /COXKHBIHA 2-3THITeKCUI0BbIN 3dup/ + 10 /1 amuHonupanuaa + 5 /1
¢dnopacynama); Kaiien Typ6o, M (75 r1/n TpubeHypon-metwia + 75 1/1
TudpeHcynpQypor-mMeTmna + 52 /a1 pmymercymnama), [lomman, M (225 r/x1 TpubeHypoH-
MeTmia + 76 /1 tudercynbpdypon-meruna) u Tapsexk, BT

B omblTax ObUIM MUCIONB30BaHbI ABA COPTA MIICHUIBI 03uMoi (Triticum aestivum
L.): Crapor u I'pom. ®a3el pa3BUTHSI pAaCTCHHWH NIICHHUIBI HA MOMEHT 00pabOTOK -
KyILIEHNE U BBIXOJ B TPYOKY.

Onenky  Omonormdeckoil  A(QEKTHBHOCTH TepOWIHMIOB  ITPOBOAWIH B
COOTBETCTBUHM € METOJMYECKUMH YKa3aHUSIMH [0 PErHCTPAlMOHHBIM HCHBITAHUSIM
repOUIIUIOB B cenbCkoM Xo3sicTtBe (2013) m MeroauueckuMu peKOMEHIAIMUAMU 10
MIPOBEICHUIO PETUCTPAIIMOHHBIX UCTIBITaHUH repounuaos (2020).

Ot0op o00pa3smoB A HCCIEJOBAHUS IO OMNPENENEHUI0 MHKPOKOJIHMYECTB
MIperapaToB MPOBOJMIN B COOTBETCTBHH C "YHU(PHIMPOBAHHBIMH IMpaBHJIaMH O0TOOpa
po0 CeTbCKOXO3IHCTBEHHON MPOAYKINH, TPOAYKTOB ITUTAHHS, 0OBEKTOB OKPY KAIOIICH
cpeabl Ul ompelielieHNs] MUKpoKosndecTB rectuiaoB” (1979). Mzyuenne ocTaToqHBIX
KOJIMYECTB JAEHCTBYIONIMX BELIECTB MECTUIMIOB B 3€JEHOH Macce W ypoiKae IIICHHUIIbI
03MMOH TPOBOJMIM B aHAJIMTHYECKOH saboparopumn lleHTpa Omosornueckon
periameHTanuu ucnoss3oBanus nectununos ®I'bHY BU3P.
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Amnanu3 00pa3LoB Ha COAEpKaHUE NEHUCTBYIOIIUX BELIECTB. TPUOECHYPOH-METHIIA
NPOBOJAMJIM B COOTBETCTBUH C MeToAudeckumu ykazanusmMu MYK 4.1.2022-05;
TudeHcynbdypor-metmia - MY Ne 6137-91; dpaymercynama - MYK 4.1.1442-03.

Pacuer Tokcmueckol Harpy3KH MpenapaToB mpoBoawy mo Metony F0.H. @aneesa
(1988).

Craructiueckasi 00padOTKa MOJIYUYCHHBIX PE3YJIbTAaTOB MPOBEICHA ITyTEM OLICHKH
CYILIECTBEHHOCTH pa3IMYMii BBIOOPOYHBIX CPEAHMX II0 MOKa3aTell0 HaMMCHBIICH
cymectBenHoil pasnoctu (HCP) ¢ ucmons3oBaHueM 371eKTpOHHBIX Tabmui « Microsoft
Office Excely.

I'naBa 3 O¢dekTUBHOCTD 1eiicTBUA repOUIIHI0B B MOCEBAX MIIEHUIBI 03UMOI U
perjiaMeHThbl MX PUMeHeHUsI

3.1 Munra, M/ (50 r/a ¢purymercynama + 36 r/an paopacynama)

B ycnousix 2020 r. 1o BHeceHUs repONIuoB B (pa3y KyIIeHHS MIISHUIE 03UMOH
HCXOJHASI 3aCOPEHHOCTH ONBITHOTO y4YacTKa OJHOJETHHMH COpPHSIKaMH cocTaBisuia 64
5k3./M2. B moceBe mpeo6aiay oJHOJIETHHE By I0IbHBIE COPHAKM: fecKypaitnns Codun,
MOJMapEeHHHUK IIENKUH, spyTKa moseBas. KoIM4ecTBO MHOTOJICTHHX JIBYJOJBHBIX
COPHSIKOB BHJIa BBIOHOK MOJIEBOW COCTaBisuio 7 5k3./M2. B (asy BbIXOm B TpyOKy
UCXOJHAsA 3aCOPEHHOCTh OJIHOJETHUMM COPHAKAMM COCTaBisia 76 2k3./M2. B mnocese
npeo0iaialiy Te ke COpHbIe pacTeHust. KommuecTBO MHOTOJIETHUX JBYI0JIbHBIX COPHSIKOB
(BBIOHOK MONIEBOIA) - 9 9K3./M2.

BHecenne repOuImaoB B (azy KyLmeHHUs! KyJIbTypbl NPUBENO K CYIIECTBEHHOMY
MOJIABJICHUIO COPHBIX pacTeHHd. B BapuaHTax ¢ BHECEHHEM HM3y4aeMOro repOouuuaa B
HopMmax npumerneHus 0,1 u 0,15 n/ra cHIKeHHE 00IIEro KOIMYeCTBA COPHBIX PAaCTCHUI
cocraBmsuio 85,2 — 100% (pucyHok 1). CHmKEHHE MAacChl OJHOJETHHX COPHSKOB
cocraBuiio 92,1 — 99,4%, cHUXXKEHHE MacChl MHOTOJETHHX BHIOB 76,1 — 97,1%, urto
COOTBETCTBOBAJIO YPOBHIO 3 dekTuBHOCTH dTasiona lepou 175, CK.

120
100
e 926 95.9
e 91.4 93.2 :
5510 g5o gy 892 g51 267 g .o, Al
2= .
£EE 60
5 =
% g 40
z g 20
o 0
30 el 45 nueit Tlepen yoopxoit
JaTbl yyeToB
B [IuataM/ - 0,1 n1/ra MuataM/ - 0,15 a/ra
u Jlepou 175, CK - 0,05 a/ra B Jlepou 175, CK - 0,07 a/ra

Pucynoxk 1 - buonornueckas a¢pdextuBHOCTh Tepouraa ITuara, M/1 (da3a xyuienns,
PocToBckas o6macts, 2020 1.)
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BHuecenne repOunmmoB B (asy BbIXOAa B TPYOKYy Takxke CIIOCOOCTBOBAJIO
3aMETHOMY MOJABJICHMIO COPHBIX PAcTEHHI: B 00OWX BapHMaHTaxX CHIDKCHHE OOIETro
KOJIMYECTBA COPHBIX pacTeHH cocTaBisuio 75,9 — 94,7%, cHmkeHne Macchl OJHOIETHIX
copusikoB — 89,5 — 98,3%, cHmKeHne Macchl MHOTOJIETHIX BHIOB 67,0 — 92,8%.

Hcxomnas 3acopeHHOCTH OMBITHOTO y4actka B 2021 romy (dasza kymeHws)
OJTHOJICTHUMH COPHSKAMH COCTaBisuia 67 9k3./M2. B mocese npeobagany OXHOJICTHHE
IIByTONIbHBIC COPHSKU: TPEUUINKAa BBIOHKOBas, neckypaiiHus Coduu W NOJMapeHHUK
nenkuii. KonmyecTBO MHOTONETHHX JBYJOJBHBIX COPHSIKOB (BBEIOHOK IMOJICBON)
cocTaBIano 14 3x3./M2.

CHmkeHHue 00IIEero KOJIMYeCTBa COPHBIX PACTCHUA MPH MPUMCHEHUH H3y4aeMOTro
repOMIIUIa B BApUaHTax OMbITa cocTaBisuio 81,1 — 96,2%, cHuKeHUEe MacChl OJJHOJICTHIX
copusikoB — 86,0 — 99,1%, cHImKEHHUE MacChl MHOTOJIETHUX BUIOB 55,5 — 89,3%.

3aCOpPEHHOCTh OMBITHOTO YYacTKa OHOJICTHHMH COpPHSAKaMu cocTaBisuia 80
5k3./M? ((pa3a HUIeHMIBI — BBIXOJ B TpyOKy). B mocese mnpeoGnajamu Te ke BUBI
OJTHOJICTHUX IBYIOJIBHBIX COPHSKOB. KONM4ecTBO MHOTONETHUX JBYAONBHBIX COPHSIKOB
(BBIOHOK TIOJIEBO#) cocTaBmAno 10 3x3./M2.

B pesymprare mpuMeHeHHS H3ydaeMoro repOmmmaa B 0o0emx HOpMax ObBLTH
MOJYYCHBI CIEAYIOINE Pe3yIbTaThl: CHIDKCHHE OOIIEro KOJIMYECTBA COPHBIX PACTECHHH
cocraBisio 73,7 — 92,9%, cHmKeHHE Macchl OMHOJETHUX copHskoB — 84,1 — 97,4%,
CHIKEHHME MacChl MHOTOJIETHUX BUIOB 48,2 — 79,4%.

Ipu Bu3yanbHBIX HAOIIOMCHHUIX 3a PACTCHUSIMH IIIICHUIIBI B XO/I€ 3KCIICPUMEHTOB
OBLIO MPOJAEMOHCTPUPOBAHO OTCYTCTBHE HETATHBHOTO BIMSHUS HOBOTO TepOUIIMIa Ha UX
poct u passuthe. Bee mpoBeneHHBIE 00pabOTKH M3y4aeMbIM TepOHIUIOM JOCTOBEPHO
BJIMSUIM Ha YPOKaiHOCTH 3€pHA IIIEHHIIBI 110 cpaBHeHHUIO ¢ KoHTposieM (HCPos=0,66 1y/ra
(2020 r.) m HCPps=1,3 wra (2021 r.) coorBercTBeHHO). Pesymprater 2021 roma
MIpeCTaBICHEI HA PUCYHKE 2.

117.2 116.3
120 113.6 112.9

115 10.2 12.6 13, o4

110

105 100 100
100

es =
90

MMunta M/ — Muara MJ{- [lep6u 175, CK depoun 175,CK -  Konrtpoan

Cpeausis ypoxaiiHocTs, %0
K KOHTPOJIIO

0,1 a/ra 0,15 a/ra - 0,05 n/ra 0,07 n/ra
BapuanTsl onbiTa
B ¢a3za KylmeHus (aza BbIXOA B TPYOKY

Pucynox 2. YpoxxaifHOCTb NMIIEHHUIIBI 03UMOH copTa CBapor MpH HCIOIb30BaHUT
repounuaa [Tuara, MJ[ (PoctoBckas obnacts, 2021 1.)
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Ilo pesynbraTam wHCCIeNOBaHMH MOMKHO OTMETUTh, YTO OHOJIOTMYECKas
3¢ G EeKTHBHOCT IPUMEHEHHUS HOBOTO KoMOMHUpoBaHHOTO Tepoumuaa [Tnara, M1 (50 r/n
¢dymercynama + 36 /1 gpropacymnama) B Hopmax 0,1 1 0,15 1/ra B a3l KymeH#ne — BEIXO[
B TpyOKy Obla Ha ypoBHe 3¢ dextuBHOCTH dTanoHa Jep6u 175, CK B cooTBeTCTBYIOMMX

periIaMeHTax MpUMeHeHHs 1 oOecTiednBaa 3auliTy KyJIbTyphl B IpHOaBKy ypoxkas (AJb-
Mannku, A.A. u 1p., 2023).

3.2 ®optuccumo, M/I (200 r/a 2,4-/1 KHCAOTHI /CTIOKHBIH 2-3THITEKCHIOBBIH Y¢up
+10 r/n amuHOMApanuAa+5 r/a guiopacynama)

VcxonHast 3aCOpEeHHOCTh Ha ONBITHOM y4acTKe TIISHUIIBI 03UMOH B (hasy KyIeHus
OJHONETHUMH copHsikamu B 2021 romy coctasisna 67 sk3./M%. B mocese mpeo6iamanu
OJTHOJICTHHE JBYAOJIbHBIC COPHSIKW: TIpEYMINKa BBIOHKOBas, naeckypaiiHus Coduum u
MOJMapeHHHUK Ienkuil. KomuuecTBO MHOTOJIETHHX [BYIOJBHBIX COPHSKOB (BBIOHOK
H0JIeBoi) cocTapsno 14 sx3./m2.

[Ipumenenne repoOummma Doptuccumo, M]I cmocoOCTBOBAIIO CYIIECTBEHHOMY
MOJTABJICHUIO COPHBIX pacTeHWi B BapuaHtax ¢ BHeceHmeM 0,4 — 0,5 — 0,7 m/ra.
Maxkcumanbhas s¢dexruBrocts gocturana 100 % 8 Hopme 0,7 1/ra (pucyHok 3).
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CHuUKeHMe KOJIMYeCTBA COPHBIX pacTeHuii, %

JlaThl yyeToB

B Yyér 30 cyTkH Yuér4S5 cyrknm ™ nepen yoopkoii

Pucynok 3 - buosorndeckas s¢dextuBHOCTh repouiuna ®opruccumo, M/ B daze
KyIIeHus MeHuIs! o3uMoit (PoctoBekas obmacts, 2021 1.)
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HcxonHast 3aCOpeHHOCTh KynbTypsl B (ha3y BbIXOZa B TPYOKY OIHOJETHUMH
copHsKamMu cocTaBiuia 80 9K3./M2. B mocese mpeobiaganm Te€ e BHIBI OJHOJETHHX
IBYIOJBHBIX COPHAKOB. KONMYECTBO MHOTONETHHX [BYIOJIBHBIX COPHAKOB (BBIOHOK
noJeBoit) coctapisno 10 k3./m2.

MakcumanbHOE CHIKEGHHE OOIIETO0 KOJMYECTBAa COPHBIX PACTEHHH B IOCEBaX
MIICHUIBI 03UMON Tmociie 00paboTkM HaOmonamock npu wucmoip3oBanuu 0,7 n/ra
®doptuccumo, M1 - 92,3%.

Buecenne repOunuma B 2022 rogy Takke CIIOCOOCTBOBAJIO CYLIECTBEHHOMY
MIOJIABJICHUIO COPHBIX pacTeHui u ero addexTuBHOCTH Aocturana 100 % (pucyHok 4).
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JlaTbl yueToB

B Yyér 30 cyTKH Yuér4S cyrkn M nepen yoopkoii

Pucynok 4 - buosorudeckas 3¢ dextuBHOCTh repoutiuaa ®opruccumo, MJI B dasy
KyILeHus meHuis 03umoit (PoctoBekas obnacts, 2022 r.)

[Mpumenenne n3ydennoro repounuaa B 2021 u 2022 rr. 10CTOBEpHO BIHSIIO Ha
YpO’KafHOCTh 3€pHA IIICHUIBI TI0 CPaBHEHUIO ¢ KoHTposieM (Tabmuma 1) (HCPos = 1,41
w/ra u HCPos= 1,27 w/ra coorBercTBeHHO (pazam B 2021 r.), HCPos = 1,57 w/ra u HCPqs
= 1,39 n/ra coorBeTcTBeHHO (hazam 2022 1.).
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Tabmuua 1. Ypo:kaiiHocTh mueHHIbI 03uMoii copta FOka npun ncrnorb30Banun
repounmnaa popruccumo, MJI (pa3za Brixoa B Tpyoky, PocToBckasi 061acthb, 2022 r.)

Cpenusist
BapuaHTs! omibiTa YpoKaiHoCTh
/ra % K KOHTpOIIIO

1. ®opruccumo, M/ — 0,4 n/ra 41,6 113,0

2. ®optuccumo, M/ — 0,5 n/ra 42,1 114,4

3. ®oprrccumo, MJ] — 0,7 si/ra 43,0 116,8

4. Jlanuenor 450, BAI' — 0,03 kr/ra 42,3 1149

5. JTauuenor 450, B/ — 0,33 kr/ra 42,8 116,3

6. Konrpob 36,8 100
HCPos 1,39

Takum o0Opaszom, Ouonoruueckas 3ddekruBHOCTs repOunUaa hopTrccumo, MJI
Obula Ha ypoBHE 3((EKTUBHOCTH ISTAJOHOB B COOTBETCTBYIOIIMX pErJIAMCHTAX
npuMeHeHus. Vcmonp3oBaHMe Tpenapata ObUI0 0€30MacHBIM ISl 3allIMIIAeMOM
KyJIbTYPBI.

3.3 Kaiien Typ60o, M/I (75 r/n Tpudenypon-mMeTnJia + 75 r/a tudencyabgpypon-
MeTHIIa + 52 r/a paymercyaama)

VicxonHasi 3aCOPEHHOCTh ONBITHOTO yYacTKa OJHOJIETHUMHU cOpHsAkamu B 2021
roxy B (asy KylleHus cocraBisia 67 3k3./M?. B mocese NpeoGsajany OHOJETHHE
JIBYZIOJIbHBIE COPHSIKW: I'PEUMINKa BBIOHKOBas, JeckypaitHus Copuu M HOAMapeHHUK
nenkuii. KomumdecTBO MHOTOJETHHX [BYAOJBHBIX COPHSKOB (BBIOHOK TIOJICBOIA)
cocTaysio 14 sk3./m2,

BHecenue repOUIMI0B CIIOCOOCTBOBAJIO CYLIECTBEHHOMY IOJIABJICHUIO COPHBIX
pactenuii. B Bapuanrtax ¢ saecenueM Kaiien Typ6o, M1, kak B cmecu ¢ ITAB bur-90, XK,
TaK ¥ B YHCTOM BHJIE CHIDKEHHE OOIIETO KOJIMYECTBA COPHBIX PACTEHUH COCTABIsIIO 82,7
—97,2%, cHIDKEHHE MacChl OTHOJICTHUX IBYAOIBHBIX COPHAKOB — 89,9 — 100%, cHmkeHUe
Macchl MHOTOJIETHUX BHIOB 51,9 — 96,6%.

Hammm uccnenoBanust mokaszanu, 4to 3QQeKTUBHOCTH Ipenapara MOBHIIIAIACh
npu npumeneHnn I1AB: B HopMe npumenenus repounuaa 0,15 1/ra oHa MakCUMaIbHO
cocrasuia 84,5 %, a ¢ no6asienuem ITAB — 89,7 %; B Hopme 0,25 ni/ra — 90,1 u 94,4 %
cooTBeTcTBeHHO; B HOpMe 0,35 n/ra — 93,1 1 97,2 % COOTBETCTBEHHO.
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BoNBIIMHCTBO BHIOB COPHBIX PACTEHUI MposBisuio K repourmny Kaiien Typ0Oo,
M/ BBICOKYIO 4yBCTBUTENBLHOCTD (Tabauna 2).

AHaoTH4HBIC JaHHBIC OBUIM TOJYYEHBI IPH BHECEHHH TepOMIHIOB B (asy
kymeHus B 2022 roxy. B BapuanTax ¢ BHecennem Kaiien Typ6o, M/1, xak B cmecu ¢ [TAB
bur-90, K, Tak m B YMCTOM BHJAE CHIDKEHHE OOIIETO KOJIMYECTBA COPHBIX PACTEHHUI
cocrasisao 82,1-100%.

Haubonpimee cHikeHHe oOmel 3aCOpPEHHOCTH ITOCEBOB IIIEHUIBI O3WMOM
Habmonanocs npu BHecenuu 0,35 n/ra + 0,2 n/ra npenapara Kaiten Typ6o, M/l + [IAB
but-90, XK — 100%, uro npesimano a¢gdexrruBHocTh dTasiona Craryc Make, B/ — 0,05
kr/ra (96,3%).

YpoxxallHOCTh TIIEHUIBI 03UMOH B KoHTpoie (¢aza kymenus, 2021 r.)
coctaBmia 34,2 n/ra. CTaTUCTUYECKH JOCTOBEPHbIE BEIMYMHBI COXPAHHOTO YpOXKas B
BapHaHTaX ¢ BHECCHUEM repounuaa coctarisuiu ot 14,0 mo 16,7% (HCPes= 1,09 w/ra).
VYpoxaiiHocTh B KoHTpoe B 2022 rtomy cocraBmia 36,7 m/ra. CTaTHCTHYECKH
JIOCTOBEpPHBIC BEIMYMHBI COXPAHHOTO ypoXas B BapHaHTax C BHECCHHEM TrepOMIma
cocraisui oT 15,0 no 18,5 % (HCPos= 1,39 1/ra) (pucyHok 5).

HcxomHast 3aCOPEeHHOCTD OMBITHOTO YYaCTKa MIICHUIIBI 03UMOH B (ha3y BbIXOJa B
Tpy6ky (2021 T.) OnHONETHMMH COpHSKaMM cocTaBiana 80 ok3./M%. B mocese
npeo0aialid OHOJICTHUE JIBYJONBHBIE COPHSKHM: TPEUMINKA BHIOHKOBAsS, JECKYpalHUS
Codun u noamapeHHHMK Lenkuid. KoJnuecTBO MHOTOJIETHUX JABYAOJBHBIX COPHSIKOB
(BBIOHOK TONIEBOIL) cocTaBsno 10 3x3./M2.

Tabmuna 2. Bnusinne reponnuaa Kaiien Typ6o, M/l Ha oTe/bHbIe BUABI COPHBIX
pacTeHmii B moceBax nmuieHuIbl 03uMoii (gpasa kyuenns, Pocrockas 06.., 2021 r.)

CHMXeHHe KOJIMYeCTBa COPHBIX pacTeHuit, % k
KOHTPOJIIO

n © [%2]
Bapuants! onbita Harst -g % -% © g 2 % 2
y4erToB o= £ c 3 < = c
= O S = © g (1>)
T | g8 | 88 | £

8 ) 3
23.05 92,9 93,1 72,7 43,8
1, Kaitert Typbo, MA=015 o706 | 96,0 94,1 78,6 60,0
07.07 100 100 87,5 63,6
23.05 95,2 96,6 81,8 50,0
2, Kaiten Typoo, MA=0.25 707,06 [ 100 100 85,7 66,7
07.07 100 100 100 72,7
23.05 97,6 100 90,9 56,3
i}::a”e” Typbo, MI-035 77 5¢ 100 100 92,9 733
07.07 100 100 100 81,8
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4. Kaiien TypGo, M1+ TIAB | 23.05 95,2 93,1 81,8 50,0
But-90, ) — 0,15 n/ra + 0,2 07.06 92,0 100 85,7 66,7
n/ra 07.07 100 100 100 727
5. Kaiien Typ6o, M1+ TAB | 23.05 95,2 100 90,9 56,3
Bur-90, X — 0,25 1/ra + 0,2 07.06 100 100 92,9 80,0
n/ra 07.07 100 100 100 81,8
6. Kaiiers Typ6o, M1+ TAB | 23.05 97,6 100 100 68,8
But-90, K — 0,35 n/ra + 0,2 07.06 100 100 100 86,7
n/ra 07.07 100 100 100 90,9
23.05 90,5 89,7 63,6 62,5
Z'F/f;“yc Maxe, BT 0,03 P06 92,0 94,1 78,6 66.7
07.07 100 100 75,0 72,7
23.05 95,2 96,6 81,8 81,3
S Crarye Maxe, BAT - 005 o706 | 100 100 92,9 86,7
07.07 100 100 100 90,9
23.05 42 29 11 16
9. Konrpomp* 07.06 25 17 14 15
07.07 8 2 8 11

*B KOHTPOJISIX TPEACTABICHBI JAHHBIC O KOJUUCCTBE COPHBIX PACTCHHIA, 3K3./M2.

Brecenune repOUIIUI0B CIOCOOCTBOBANIO CYIIECTBEHHOMY MOJIABICHUIO COPHBIX
pactenuii. B Bapuantax ¢ BHecenuem Kaiien Typ6o, M/] kak B cmecu ¢ [TAB but-90, XK
TaK U B YUCTOM BHUJI€ CHIDKEHHE OOIIEero KOJIMYEeCTBA COPHBIX PacTeHUH cocTaBisuio 72,1
— 93,5%, CHWKEHHE MacChl OIHOJETHUX MABYIOJBbHBIX copHsikoB — 85,8 — 99,6%,
CHIKEHHME MacChl MHOTOJIETHUX BUIOB 46,6 — 90,4%.

MaxkcumanbHOe CHH)KEHHE 3aCOPEHHOCTH TIOCCBOB HAONIONANH TPU BHECCHHH
Katiien Typ6o, M/l [TAB but-90, X, 0,35 n/ra + 0,2 n/ra (93,5%).

AHanorn4HbIe JaHHBIE ObUTH 1TONTy4YeHH! B 2022 roxy. B BapuaHTax ¢ BHeCeHHEM
Katien Typ6o, M/I kak B cmecu ¢ [TAB but-90, XX Tak 1 B 4rcTOM BHE CHUKEHUE OOIIEro
KOJIMYECTBA COPHBIX pacTeHuil cocraBisuio 74,3-93,5%, cHukeHHE Macchl OJHOJIETHUX
JIBY TOJIbHBIX COPHAKOB — 82,8-98,9%, cHIKEeHHE MaCChl MHOTOJIETHUX BUIOB 58,6-92,9%.

Kom6unauus Kaiien Typ6o, M/] + ITAB bur-90, K obecnieunna MakcuMaibsHOE
CHUXEHHE 00IIeT0 KOJIMYecTBa COPHBIX pacTerui (93,5%).

3a BpeMs MPOBEICHUS MCCIICAOBAHHMIA B MaHHYIO (Da3y HAWMCHBIIEE 3HAYCHHE
BEJMYMHBI yPO’KaHHOCTH MIIIEHUITB 03UMON HAOIII0aI0Ch B KOHTPOJIBHOM BapuaHte 33,9
1/ra. CTaTUCTUYECKH JIOCTOBEPHBIC BEIMYMHBI COXPAHHOTO YypOXkas B BapHaHTaxX C
BHeCeHHEM repouruaa coctaBmsum ot 11,8 mo 14,7% B ce3one 2021 roma (HCPos= 0,87
w/ra). B cezone 2022 rona yposkaifHOCTh MIIICHHUIIBI O3UMOM B KOHTPOJIE cocTaBmia 36,5
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/ra. CTaTUCTHYECKH JIOCTOBEPHBIC BEIUYMHBI COXPAHHOTO ypoOXas B BapUaHTaX C
BHECEHHEM repounuaa coctasisuti oT 12,3 1o 16,7% (HCPos= 1,19 w/ra).
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PucyHok 5. Ypo:xkaliHOCTb NIIEHULIbI 03UMOil IPH MCIIOJIb30BAHUM IepOuLIUAa
Kaiien Typ6o, M/l B a3y kymenusi (PocroBckas o0aactp, 2021-2022 rr.)

Takum o06pazom, Ononormdeckas 3gpdexruBHOCTS Tepouuaa Kaiten Typbo, M/T,
kak B cMecu ¢ [TAB bur-90, X, Tak u B unctom Buze Obiia Ha ypoBHE 3 dekTnBHOCTH
stamona Cratryc Make, BJII' B COOTBETCTBYIOIIMX perjaMeHTax MPHUMEHEHHS.

D¢ dexTrBHOCTH KOMOMHAaNMK npeniapata U [IAB Obuia Bbiie 3¢)(eKTHBHOCTH YUCTOTO
repOMIINIa U STAJIOHA.

3.4 Moamnan, M1 (225 r/n TpudenypoH-MeTmiIa + 76 /1 TH(heHcyabPypoH-MeTHIa)

HcxomHas 3aCOPEHHOCTH OIBITHOTO YYaCTKa MIICHUIBI 03UMOH B (ha3y KyIIEeHHs
(2021 T.) ODHONETHHMHU COpPHSKAMHU cOCTaBisna 67 7k3./M%. B mocese mpeobnananu
OJIHOJICTHHE JIBYIOJIbHBIC COPHSKH: TPEYMIIKA BBIOHKOBas, jaeckypaitausa Coduum u
MMOJMApEHHHUK IEeTNKuii. KOJMYecTBO MHOTOJETHHX JABYIOJIBHBIX COPHSKOB BBIOHOK
TI0JIEBOH coCcTaBIsLIO 14 3K3./M2.

B BapuanTax c BHecenueM Ilonuan, M/I, kak B cMecu ¢ [TIAB bur-90, K, Tak u B
YHCTOM BH/IE CHIDKCHHE OOIIETr0 KOJIMYECTBA COPHBIX pacTeHui cocTaBiisiio 72,5 —94,0%,
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CHIDKEHHE MACChl OJTHOJICTHUX JIBYIOJIBHBIX COPHAKOB — 87,2 — 100%, CHIKEHHE MACChI
MHOIOJIETHHX BHIOB 44,2 — 88,1%.
OO0111as1 3aCOPEHHOCTh OCEBOB CYIIECTBEHHO CHUYKAIACH PH BHeceHUH [louaH,
M/ + ITAB bur-90, XK — 0,1 n/ra + 0,2 n/ra (94,0%) Ha 45 cyTku nocie 00paboTKH.
VYpoxaiiHOCTD TIIICHHUIIBI 03UMO# B KOHTpOJIE cocTaBmia 33,6 1y/ra (Tabmuma 3).
CTaTUCTUYECKHU TOCTOBEPHBIC BEJIMYHHBI COXPAHHOTO YpO’Kasi B BApUAHTAX C BHECEHUEM
repburnaa coctasisum ot 13,1 1o 15,2%.

Tabnuna 3. YpoxkaiiHocTh NIIEHAIBI 03UMOil copTa CBapor B (a3a KylleHUs Npu
ucnoab3oBanu repouuuaa lMoauan, ML (PocTtoBckas 06aacth, 2021 r.)

Cpennsis
Bapuanrs! onbita YpOkaHHOCTh
/ra % K KOHTPOIIFO
1. ITomau,M/JT — 0,05 i/ra 38,0 113,1
2. Ionmuau,M /I — 0,075 n/ra 38,4 114,3
3. [Momuau,M/1 — 0,1 n/ra 38,5 114,6
ﬁ}rl;lonnaH,M,H + I1AB bur-90, XK — 0,05 n/ra + 0,2 38.2 1137
5. Homuan,M/1 + [TAB bur-90, XK — 0,075 n/ra + 384 114.3
0,2 ii/ra
J61}rl;110m/1aH,M}I +ITAB but-90, 2K — 0,1 ii/ra + 0,2 387 1152
7. Kanu6p Tonn, BAT + ITAB Tpenz 90, XK — 0,03 38.1 113.4
kr/ra + 0,2 n/ra
8. Kamuop lona, BAT — 0,05 kxr/ra 38,6 114,9
9. Kontpomnn 33,6 100
HCPos = 0,81

HcxomHast 3acOpEeHHOCTD ONBITHOTO YYaCTKa MIISHUIIBI 03UMOH B (ha3y BbIXOJa B
Tpy6ky (2021 T.) OnHONETHMMHU COpHSKaMM cocTaBiana 80 ok3./M%. B mocese
npeo0Oaialii Te K€ BHABI COPHBIX pacTeHHid. KoimuecTBO MHOTONETHHX JBYIOIBHBIX
COPHAKOB (BBIOHOK I10JIEBOH) cocTaBisio 10 3K3./M2.

MakcuMaibHO CHMXKAJNOCh OOllee KOJNMYECTBO COPHBIX pacTeHWd mpu
ncnons3oBanuu Tpubyn Yietpa, Ml + ITAB but-90, XK — 0,1 n/ra + 0,2 w/ra (88,5%)
(pucyHOK 6).

YpoxxalHOCTh NIIEHUIBI O3MMOH B KOHTpoie cocraBmwia 33,9 1yra.
CTaTUCTHYECKH TOCTOBEPHBIC BEJIMYMHBI COXPAHHOTO YpOiKasi B BApUAHTaX C BHECEHUEM
repburnaa coctapysimm ot 11,2 1o 13,6% (HCPos=0,93 1/ra).
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3acOpeHHOCTh OMBITHOrO ydyacTka B (azy kymenus (2022 r.) oqHONETHHUMH
COpHSIKAMH COCTaBisuIa 58 5k3./M% B moceBe mpeoGianann OJHOJETHHE JBYIOIbHBIE
copHsKH: Aeckypaiiaus Codum, Mak caMmocelika W MoJMapeHHUK Ienkuid. KommaecTBo
MHOTOJIETHUX [IBY/I0JbHBIX COPHAKOB BBIOHOK MOJIEBOIT COCTABIISIO 8 9K3./M2.
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Pucynox 6. buosornyeckas s3¢ppexruBHocTs reponnuaa oauan, M/l B dazy
BbIX0/1a B TPyOKy muieHunsl 03umoii (PocroBckast ob6nacrs, 2021 r.)

MaxkcumanbHO CHMKajlach OOIIas 3aCOPCHHOCTh IIOCEBOB TIPH BHECCHHH
Momman, M/] + ITAB but-90, XK — 0,1 n/ra + 0,2 n/ra u coctasisuia 96,6%.

JlanHple TIO COOpaHHOMY YypO’Kal0 3epHa B OMBITaX C HCIOJB30BaHHEM
repOunKAOB B (a3e KylleHWs NpuBeneHbl B Tabmuue 4. 3a BpeMmsi NpPOBEICHUS
HCCNIEIOBAaHUN HauUMEHblIee 3HAaYeHUE BEIMYMHBI YPOKAMHOCTH MIICHUIBI O3UMOM
Ha0JII0/1aJ710Ch B KOHTPOJIBHOM BapuanTe 37,3 1/ra.

Bennunna ypoxalHOCTH 3€pHa IILEHUIBI O3UMOM BO BCEX BapUAHTaxX OIbITA
kosiebanach Ha ypoBHe 42,5 — 43,7 1/ra.
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Tabmuna 4. YpoxkaifHOCTh MIIEHUIbI 03UMOii TIPH UCTOJIb30BAHUM
repounuaa Ionnan, M/ (pa3a kymenusi, PocroBckas odsaactsb, 2022 r.)

Cpennss
BapuaHTs! omibiTa YPOKAHHOCTD
wra % K KOHTpOIIO
1. [Moyman, MJ1 — 0,05 n/ra 425 113,9
2. Moawan, MJ] — 0,075 n/ra 429 115,0
3. [Momuan, M/ — 0,1 si/ra 43,3 116,1
4. Momuan, M/] + TTAB Bur-90, XK — 0,05 n/ra + 427 1145
0,2 ii/ra
5. Homuan, M1 + ITAB Bur-90, )K — 0,075 n/ra + 431 1155
0,2 ii/ra
i}rl;lonnaﬁ, M/ + I[TAB bur-90, XK — 0,1 n/ra + 0,2 437 1172
7. Kanu6p Tonn, BAT + ITAB Tpenz 90, XK — 0,03 426 114,2
kr/ra + 0,2 n/ra
8. Kamuop loma, BAT — 0,05 xr/ra 43,4 116,4
9. KonTpomnn 37,3 100

B a3y Beixog B TpyOky (2022) mcxomHas 3acOpPEHHOCTh OIHOJCTHUMH
copHsikamu cocTapisia 60 9K3./M2. B TmoceBe mnpeoGnamanv Te e OJHOJNETHHE
IBYIOJBbHBIE COpHSKH. KOIMYecTBO MHOTOJETHHX MABYIOJNBHBIX COPHSKOB (BBEOHOK
TI0JIEBOH) COCTABIIANIO 9 IK3./M.

[omy4eHnsle pe3ynbTaThl MO OMONOrHUecKod 3((GEKTHBHOCTH TepOHINAOB
NIPE/ICTABIICHBI HA PUCYHKE 7.

Hawubounb1iee cHrkeHUe 0011l 3aCOPEHHOCTH ITOCEBOB B (pasy BbIX0/a B TPYOKY
03UMO¥ MIIIeHUIIBI HabIroAaI0Cchk epes yoopkoil mpu BHeceHnu npenaparta [lonman, M/
+ ITAB but-90, XK — 0,1 /ra + 0,2 si/ra (93,1%).

CHMKEHHE MaCChl OHOJICTHUX JIBYI0JbHBIX COPHAKOB — 80,6-97,3%, cHibKeHIE
MacChl MHOTOJIETHUX BUIOB 49,9-91,3%.

3a mepuoj MCCIIEIOBAHUI HaWMEHbIllee 3HAYCHUE YPOXKAMHOCTH O3UMOIl
TIIEHNIB HAaOMI0alI0Ch Ha KOHTpoJIbHOM BapuanTe 37,0 1/ra. Benmuuna ypoxaiiHOCTH
3epHa IIIEHHUIBI 03MMOH BO BCEX BapHaHTaX OIbITA Kojebanack Ha ypoBHe 12,2 — 15,1%
k koHTpoio (HCPes=1,21 1y/ra).

Takum oOpa3zom, Guosnoruueckas s3pdexkruBHocTs reponnuaa [oman, M/, xax
B cMecu ¢ ITAB but-90, XK, Tak n B unctom Buzae Oblna Ha ypoBHe 3¢ddexkTHBHOCTH
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stanona Kamubp oma, B/L, kak B cmecu ¢ I[TAB Tpenn 90, 2K, Tak u B 4ucTOM BHJC B
COOTBETCTBYIOIIUX PErilaMeHTaX MPUMEHECHHUSI.
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Pucynok 7. buosoruyeckas ypexruBnocts repounuaa lMoaunan, M/l B pazy
BBIX0/1a B TPYOKY mimeHuns o3umoii (PocroBekasi o6s1acts, 2022 r.)

3.5 Tap3ek, BI' (ranaykcudgen-merna 69,5 r/kr + nupokcyaam 250 r/kr)

Wzyuenne »s¢dextnBHOCTH TepOunmaa Tapsek, BI' mpoBogunmm kak Ha
teppuropuu Poccuiickoit @enepauun, Tak u B Upake.

Ilepen 3akmaakoi omnbiTa B Mpake ObUIH ONPEICICHBI BUIBI COPHBIX PACTCHHIA Ha
nenstHkax. Ha OMBITHOM yd9acTKe BCTpEYalMCh COPHBIE PAaCTEHHs W3 ABYX TPyHN —
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nBynpoJbpHbie: Beta vulgaris, Malva pravi flora, Silybum marianum, Convolvulus arvensis,
Chenopodium murale, Daucus carota u oguomoisnsie: Lolium rigidum, Lolium
temulentum. Beicokas 3¢ pekTHBHOCTE KOMOHMHIPOBAHHOTO Tpenapara Tapsek, BI' Guta
OTMeYeHa I 00euX TPYII COPHBIX pacTeHmid, a mpenapata U46-Kombu ¢imong 6, BP
(3TamoH) — TOMBKO Ui JOBYOOJBHBIX. Pe3ymbTaThl ONEHKH OHONOTHYECKOit
3¢ PEeKTHBHOCTH TepOUITIIOB TIPEICTABICHBI HA PUCYHKE §.

Crnemyer OTMETHTB, UTO caMasi BEICOKas 3¢ dexTuBHOCTD npemnapara Tapsek, BI'
ObuTa mpu MakcumansHOU HopMe 0,1 kr/ra (90,5%, 89,4% u 88,5% mo cyTkam y4eToB
COOTBETCTBEHHO).
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Pucynok 8. bnosaornyeckas s¢ppexruBnocts repounnaa Tapsek, BI' Ha mennne
o3umoii (Mpak, 2021 r.)

B onsitax, mnposenenHnix B Poccuiickoit ®enepanuu, Ha JeisSHKAX
MPUCYTCTBOBAJIM CIIEAYIONINE COpPHBIE pacTeHust w3 AByx rpymr: Galium aparine L.,
Papaver rhoeas L., Cerastium nemorale M. Bieb. (aBynonsHbIe), a Takxke Avena fatua L.
u Alopecurus myosuroides Huds. (3nakoBsie).
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Buonoruueckas s3¢dexruBHOCTh repOuiaa Tapsek, BI' npoTHB IBYHOIBHBIX
copusikoB coctasisiia 91,8-100%, a npotus 3nakoBeix — 85,5-97,5%.

JlauHBIe TI0 YPOKAWHOCTH KYJBTYPHI B OIBITAX C MPUMEHEHHEM TepPOUIIHIOB
MPENICTaBICHBI HA PUCYHKE 9.
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Pucynox 9. Ypo:kaiiHocTh 03UMOii MIIEHUIBI MTOC/Ie 00PadOTKH repouIuIaMu
(PocToBckas 06.1., 2019, 2020 rr.)

B HeoOpaboTaHHOM KOHTpOJIE ypOXKAHHOCTh O3MMOM IMIICHHIIB cocTaBmia 43,9
wra (8 2019 r.) u 46,2 wra (B 2020 r.). [lo Bcem BapuaHTaM TepOUIIUIOB OTMEUYCHA
3HauuTeNbHas pubaBka ypoxas: Ha 9,3—11,8 % B 2019 r.; na 8,7-10,4 % B 2020 T.

MokHO cjenaTh BBIBOJA, YTO NpuMeHeHWe repOmmmma Tapsex, B[ + TIAB
MIO3BOJIUIIO HA/IE)KHO M A(PPEKTUBHO 3AIIUTUTH MIOCEBBI MIIEHUIIBI 03UMOMH OT JIBY0JIbHBIX

1 OJTHOJOJBHBIX COPHSKOB B Poccuiickoit deneparmu u B Upake (Anu A6aymna Cynran
Anb-Manuku u np., 2022).
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I'taBa 4 JKOTOKCHUKOJIOTHYECKAS] H€30IACHOCTh HOBBIX IrepOUIUI0B

BaxHBIM HamnpaBiIeHHEM HAIIMX HMCCIEAOBAHUI OBIIO M3ydeHHE Aerpajalliu

JIEUCTBYIOIINX BELIECTB repOUIMIOB U OLICHKA UX TOKCHIECKOH HAarPy3KH.
4.1 OcTaTo4yHbIe KOJHYECTBA repOMIHA0B B PACTUTEIHLHOM MaTepHaJjie
NIIEeHUIbI 03UMOH

[IpoBeneHHble HamMH XpoMmarorpadMueckue WCCIENOBAHUS IOKA3aIH, YTO
OCTaTOYHBIX  KOJIMYECTB  TPUOCHYpPOH-METHWIA,  THPEHCYIbQYpOH-METWIa U
¢drymercynama (Kaiien Typ6o, MJ1) u TpubGenypoH-MeTHina 1 TudeHcyabdypoH-MeTHiIa
(ITomman, MJ]) B yposkae miueHMIBl 03uMOM B PocToBckoii oOnactu He OOHapy»XeHO
(tabauua 5).

Tabmuua 5. Coaep:kanue 0CTATOUYHBIX KOJUYECTB AeiiCTBYIOIINX BENIECTB B
NIeHUIe 03UMOM NPU NPUMEHeHUH repouuMI0B B ycaoBusx PocroBckoii 00acTn

IIpenapat. Hopma Cpoxu otbopa npod AHanusupyemslit Conepxanue
MIPUMEHEHUS 10 00OBEeKT OIIpe/IeNIIEMOT0
npenapary u BEILIECTBA B
JiecTByoneMy aHAIM3HPYEMOM
BelecTBY (11.B.) 00BEKTE, MI/KT
Katier Typ6o, M1 ypoxkait 3epHO He o6napy>xeno
(75+75+52) r/n
0,35 n/ra, 26,25 r/ra ypoxkait coyioma He o6napy>xeno
TpUOCHYPOH-METHIIA
Kaiien Typ6o, M1 ypoxait 3epHO He oGHapysxeHO
0,35 n/ra, 26,25 r/ra
TH(EHCYIb)YPOH-METHIIA ypoxai cojiomMa He o6napy>xeno
Katter Typ6o, M1 yposkait 3epHO He oOHapysxeHO
0,35 n/ra, 18,2 r/ra yposxait cosoma He o6Hapy»keHO
dbaymercyaam
[Tonman, M1 JIeHb 00paboTKH 3eqieHas Macca He oOHapysxeHO
(225+76) t/n 10 3eneHasi Macca He oGHapy»keHo
0,1 n/ra, 20 3eJIeHas Macca He o6Hapy»keHo
22,5 r/ra 30 3epHO He oGHapyxeHo
TpHOCHYPOH-METHIIA 30 cojoma He oOHapysxeHO
ypoxai 3epHO He oOHapysxeHO
yposkai cojoma He oGHapy»xeHo
ITonman, M1 JIeHb 00paboTKH 3eJIeHas Macca menee 0,05
0,1 wra, 10 3eJIeHas Macca He o6HapyxeHO
7,6 r/ra
THheHCYIb(YPOH-METHIIA 20 3eneHas Macca He o6HapyxeHO
30 3epHO He oGHapyxeHO
30 cojoma He o6HapysxeHO
ypoxait 3€pHO He o6HapysxeHO
ypoxai coloMa He oOHapyxeHO
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4.2 Tokcuyeckasi HArpy3Ka U3y4YeHHBIX TepOHIU/IOB

PesynbraThl pacdera TOKCHYECKOW HArpy3KH HCCIEIyEeMBIX TepOMIHIOB B HX
MaKCHMAaIIbHBIX HOpMaxX MPUMEHEHU IIPUBEICHBI B TA0IHUIIE 6.

Hcxonst M3 maHHBIX TAOMUIBI CPeIU M3YyUEHHBIX NPETapaToB K MallOOMACHBIM
cienyet otHecTH npenapatsl Tapsek, BI'; [Tuata, MI; Ilonnan, M1 u Kaiter Typ6o, M/I.
IIpenapar ®optuccumo, M/l 1mo mnoka3zaTrent0 TOKCHYECKOW HArpy3ku OTHECEH K
YMEpPEHHOOIACHBIM B MaKCUMAJIbHON HOPME IPUMEHEHUS.

Tabmuna 6. Tokecnyeckast HATPY3Ka H3YYeHHBIX repONIUIAOB

Hopma Toxcuueckas
Hassanwue npemnapara [IPUMEHEHHS, Harpyska, XapakrepucTHKa
n/ra KOJIMYECTBO
MOJTyJIETANbHBIX 103
Ha ra
1. Tapzex, BI" (70 r/ kr 0,09 14,4 M-0*
ranaykcuden-metia + 250 v/ kr
MIUPOKCYJIaM)
2. Munra, MJT (50 r/n 0,15 2,4 M-0*
¢dymercynama + 36 r/n
(haopacynama)
3. ®opruccumo, M/ (200 r/x 0,7 196 y-0**
2,4-]1 KACITOTBI
/CTIOHBIN 2-3THIITEKCHIIOBBIHA
a¢up/ +10 r/n
amMuHOnHMpanuaa+s r/n
4. Momman, M/ (225 r/n 0,1 6,2 M-0*
TpuOeHypoH-MeTHIa +76 T/ 1
TUHEHCYITBPYPOH-METHIIA)
5. Kaiten Typ6o, M/] (75 r/n 0,35 13,5 M-0*
TpubeHypoH-MeTnnia + 75 /1
TudeHcyb(pypoH-MeTHIa+52
/1 puymeTcynama)

[Ipumeuanue: *M-o0 - ManoonacHele; y-0** - yMepeHHOOIIaCHbIE

3AK/IIOYEHHUE

1. B pesysprare u3y4eHus HOBBIX TepOUIMIOB pa3paboTaH aCCOPTUMEHT HOBBIX
KOMOMHHMPOBAHHBIX IIPENapaToB s 3allUThl NMIIEHUIb o3uMoi: IluHTa, MacisHas
mucniepenst (M) (50 r/a pmymercynama + 36 r/n dnopacynama); @opruccumo, M (200
/11 2,4-]J1 KUCTOTHI /CIIOXKHBINA 2-3TUTeKCUoBbId 3¢up/ + 10 1/1 amuHONTUpanuaa + 5 v/
¢dbnopacynama); Kaiten Typbo, MJl (75 r1/n Tpubenypon-metmia + 75 r1/n
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TudeHcynbhypoH-mMeTrnia + 52 r/n pymercynama), [lonuan, M1 (225 r/n Tpubenypos-
Metwia + 76 v/n Tugercynbpypon-meruia) u Tapsek, BI™ (ramaykcnden-metun 69,5 r/kr
+ mupoxcynam 250 1/kr).

2. B cremmpix paiionax IIpenkaBka3zbs BBICOKYIO  OHOJOTHYECKYIO
3¢ PEKTUBHOCT Ha MIIEHHIE O3MMOH MPOTHB OCHOBHBIX BHIOB COPHBIX PACTCHHUM:
TPEYHIIKN BEIOHKOBOM, ecKypaitann Codnu, Maka caMOCeHKH, IToIMapeHHHKA [IETIKOTO,
SPYTKH IIOJIEBOH, BHIOHKA IOJIEBOTO, 00ECIEUNBACT NMPUMEHEHHE HOBBIX I'epOUIMIOB:
IMunta, MJ] — 81,1-100 % (dasza kymenus), 73,7-94,7 % (da3a BbIXOma B TPYOKY);
®opruccumo, M/ — 82,8-100 % (daza kymenns), 77,0-95,7 % (¢da3za Beixona B TpyOKy);
Kaiien Typ6o, M/] - 82,1-96,3 % (¢a3a kymenus), 72,1-90,3 % (da3a Berxona B TpyOKy);
[Momman, M1 — 72,5-93,1 % (¢daza xymenus), 64,2-89,7 % (daza Beixona B TpyOKy).

3. Pazpaboranbl pernameHThl 3(GQEKTUBHOTO M 0€30MacCHOTO0 NPHUMEHEHUS
KOMOMHMPOBAHHBIX I'epOUIMAOB ISl 3AIUTHI MIIEHUIBI 03UMOH (KyIIEHHEe — BBIXOJ B
TpyOKy) B ctemHO# 30He [IpenkaBkasps: [Tunara, M/ — 0,1-0,15 m/ra; @optuccumo, M/ —
0,4-0,7 n/ra ; Kaiter Typ6o, M1 — 0,15-0,35 w/ra; [Tomman, M1 — 0,05-0,1 n/ra; Tap3ek,
BI' - 0,075-0,09 xr/ra.

4. CpaBHHTEIFHOE H3y4YeHHUE 2P PeKTHBHOCTH npemnapara Tapsek, BI' B Poccun n
Hpake mO3BONMIO YCTaHOBUTH, YTO NPHMEHEHHE TIepOMIMIa MOXET HAIEeKHO H
3G (PEKTUBHO 3aIIUTHTH MOCEBBI MIICHUIBI O3MMOH OT JABYNOJBHBIX M OJHOIOJBHBIX
copusikoB. B Poccun addextusHoCcTh qocturana 100 %, B Mpake 90,5 %.

5. Dxosoruueckass 0€30MaCHOCTh KOHEYHOTO MPOJYKTAa M €ro COOTBETCTBHE
rurueHndeckuM HopMmatuBam ['H 1.2.2890-11 oGecneunBaeTcst TeM, YTO JEHCTBYIOIUE
BEILIECTBA TIPenapaToB (TPUOEHYPOH-METHII, TUQEHCYIb()YPOH-METHI U (IIyMeTCyaM) B
ypoxae MIISHUIIB 03UMOH (3EPHO U COJIoMa) He 0OHAPYKUBAIOTCSI.

6. Ilo moka3zaTenmr0 TOKCHYECKOH Harpy3KdM H3y4YCHHBIE IIPErapaTbl MOXHO
OTHECTH: - K MasioonacHbM: [TnaTa, M/I; [Tonmman, M/I; Kaiter Typ6o, M/I; Tap3zek, BI;
- K yMepeHHo-onacHbIM: doptuccumo, M/I.

HNPAKTUYECKHUE PEKOMEHIAIIUN

1. HoBbiii  repOurun I[lunta, Mmacisuas aumcnepcus (M) (50 rt/n
¢bnymercymama + 36 r/n ¢uopacynama) BrIOYeH B [ OCYIapCTBEHHBIA KaTajior
MECTULMAOB W arpoXMMHKaTOB, pa3pelIeHHbIX K NPUMEHEHUI0 Ha TEPPUTOPHU
Poccuiickoit ®@enepartuu (2023) 1 MOXET OBITH UCIOJIB30BAH ISl 3ALIUTHI MIICHUIIBI
03MMOM OT OJIHOJIETHUX U MHOTOJIETHUX JIBYJIOJIBHBIX COPHBIX PACTEHUI.

2. PesynbraThl u3ydyeHust HOBbIX repounuaos @opruccumo, M/ (200 1/
2,4-]1 XUCTOTHI /CIOXHBIN 2-3TUNTeKCHIOBEIN 3¢up/ + 10 /1 amuHOMMpanuga + 5 r/n
¢duopacynama); Kaiten Typ6o, MJ (75 r/n tpubeHypon-mermna + 75 1/n
TudeHcynbhypoH-mMeTnia + 52 r/n piymercynama), [lonuan, M1 (225 r/n Tpubenypos-
Mmetwia + 76 r/n tudencynpdypon-meruna) u Tapsek, BI' (ranaykcnden-merun 69,5 r/kr
+ nmpoxkcynam 250 1/Kr) B 4acTH OLIEHKH OMOJIOTHYECKOH 3((PEKTUBHOCTH MOTYT OBITH
HCIIONIb30BaHbl B Mpoliecce [ 0CyIapcTBEHHOW perucTpanuu, Kak I[epCleKTHBHbIC
repOHIINABI Ha MIISHHUIIE O3UMOIA.
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AHHOTANUA

BUOJIOTUYECKOE OBOCHOBAHUE INPUMEHEHUS
COBPEMEHHbBIX TEPBULIAJIOB JJIS1 3ALLUTHI IMIIIEHUIL{BI
031MOM B YCJIOBUSIX CTEITHOM 30HbI IPEJKABKA3bS

Cepbe3HBIM  (aKTOPOM, OTPAHWIMBAIONINM BBICOKHE YpPOKaW IIICHHUIIBL,
SIBIIIIOTCSL  COpHBIE pacTeHus. D¢ ¢ekTuBHas Oopbbda ¢ COpHIKAMH OCHOBaHA Ha
MPAaBUJIBHOM BBIOOpE TepOMIIUIOB U COONIOICHUH PEriaMEHTOB UX NMpuUMeHeHus. llens
JTAHHOTO WCCIICMIOBAHUS - OMpEICICHUE OMOIOTMYeCKON 3((PEKTUBHOCTH U pa3paboTka
perjiaMeHToB TIPUMEHEHHUSI HOBBIX KOMOWHHPOBAHHBIX repOUIUIOB IS
COBEPILIEHCTBOBAHUSI aCCOPTUMEHTA CPEACTB 3allMThl MIICHUIIBI O3UMOW B YCIOBHSX
crenHoW 30HBI lIpenkaBkaspd. B pesynbTare IPOBENCHHBIX HCCIIEIOBAaHUI HOBBIM
repountun [Tuata, Macnsaas aucnepcus (MJ]) BrmroueH B ['ocymapcTBeHHBIN KaTayior
MECTULUIOB M AarpoOXMMHKATOB, pa3pelICHHBbIX K MPUMEHEHHIO Ha TEPPUTOPUU
Poccniickoit ®eneparim (2023), 1 MOXKeT OBITh WCIONB30BaH IS 3alIUTHI MIICHUIIEI
03UMOH OT OJIHOJIETHUX W MHOTOJIETHUX IBYJOJIbHBIX COPHBIX pacTeHui. Pe3ynbrarbl
n3ydeHus HOBHIX repOummmos ¢oprtuccumo, M/; Kaiten Typ6o, M/; Ilomman, M/I u
Tap3ek, BI' B uacTu onieHKH OMOTOTHTIecKoi 3()(h)eKTUBHOCTH MOTYT OBITh HCITOIB30BAHEI
B mporecce [0oCymapcTBEHHOW pErHCTpaliy, KaK TIEPCICKTUBHBIC TEpOUIMIBI Ha
MIICHUIIE O3UMOM.

ABSTRACT

BIOLOGICAL JUSTIFICATION FOR THE APPLICATION OF
MODERN HERBICIDES FOR PROTECTION WINTER WHEAT IN THE
CONDITIONS OF THE STEPPE ZONE OF THE CISCAUCASUS

Weeds are a serious factor limiting high wheat yields. Effective weed control is
based on the correct choice of herbicides and compliance with the regulations for their use.
The purpose of this study is to determine the biological effectiveness and develop
regulations for the use of new combined herbicides to improve the range of winter wheat
protection products in the conditions of the steppe zone of Ciscaucasus. As a result of the
conducted research, the new herbicide Pinta, oil dispersion (OD) is included in the State
Catalog of Pesticides and Agrochemicals Approved for use in the territory of the Russian
Federation (2023), and can be used to protect winter wheat from annual and perennial
dicotyledonous weeds. The results of the study of new herbicides Fortissimo, OD; Cayenne
Turbo, OD; Polian, OD and Tarzek, WG in terms of assessing biological effectiveness can
be used in the process of the State registration as promising herbicides on winter wheat.
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