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Response to environmental cultivation conditions of spring wheat
varieties of different maturity groups

Wheat is the main grain crop grown in global agriculture, including in Russia. The main goal of farmers is to
produce wheat grain in a volume sufficient to meet food and feed purposes, with high quality indicators<Pos-
sessing such a property as plasticity, wheat allows the producer to grow it in many regions of Russia, regard-
less of their soil and climatic indicators. The sown area occupied by wheat in Russia annually fluctuates with-
in 29.5 million hectares. An important element in the used wheat agricultural technology is a cultivar. The
purpose of our research was to assess the responsiveness of spring wheat cultivars to the enyironmental con-
ditions of their cultivation and to identify the most adapted ones to the growing conditions, Thesstudies were
conducted in three ecologically different zones of Altai Krai: Priobskaya, Prialtaiskaya and Biysko-
Chumyshskaya zones in 2019-2022. The objects of the studies were represented by spring wheat cultivars of
three maturity groups: mid-early group — 6 cultivars; mid-ripening group — 1 Lultivars; mid-late group —
5 cultivars. It was found that the “year” factor has the maximum influence on wheatdn the formation of yield.
The greatest responsiveness to vegetation conditions in the formation of¢yieldéwas noted in the cultivars
OmskGAU 90, Altayskaya 105, Tobolskaya, Altayskaya stepnaya, Altayskaya zhnitsa:
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Introduetion

One of the leading grain crops in Russia isispring wheat. This is a strategic food crop of the country.
The main goal of farmers is to produce wheat grainiin a volume sufficient to ensure food and feed purposes
of its use, with high quality indicators. Wheat also is‘thesmost common grain crop in the world community.
By its nature, wheat is a grateful crop. Possessing such a property as flexibility, it allows the producer to
grow it in many regions of Russia, regardless of their soil and climatic indicators. The main product obtained
during the production of the crop is grain. Obtaining grain is one of the main tasks of producers in the agri-
cultural sector of Russia [1, 2].

The arca under wheat in“Rassia, fluctnates annually within 29.5 million hectares. Thus, according to
Rosstat, in 2022 the area under wheat was 29.57 million hectares; the volume of spring wheat from the figure
was 43.5 %. In 2024, the aréa under the wheat in Russia was 28.5 million hectares [3].

Gross wheat harvests an Russia, according to Rosstat, in 2024 amounted to 82,419.3 thousand
tons (Fig. 1). Thisfs 11.2 % lower than the volume of wheat grain received compared to the 2023, According
to the analytical assessmeéntythe reduction in production volume occurred for two main reasons: a reduction
in sown arcas and a deecrcase in yield (https://ab-centre.ru/news/pshenica-ploschadi-sbory-i-urozhaynost-v-
rossii-v-20244godu) [3]].

In order to ensure food security and the state of food independence of the Russian Federation, which
guarantees full availability of food products to every citizen of the country in accordance with the require-
ments of rational consumption standards that provide a person with an active and healthy lifestyle, the Rus-
sian government has developed support measures and programs for the development of agricultural produc-
tion.
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Figure 1. Gross wheat harvest in Russia in 2001-2024, thousand tens (source:Rosstat)

In 2016, Decree of the President of the Russian Federation No. 642 of December 1, 2016 was approved,
which paid much attention to the transition of the country’s agriculture to erganic farming, which contributes
to the production of environmentally friendly products that are safe for humans and the environment. In or-
der to provide scientific and technical support for the development of agriculture and reduce technological
risks in the food sector, the Federal Scientific and Technical Program for the Development of Agriculture for
2017-2030 was developed and approved [4]. This program — the Strategy for the Development of the Agro-
Industrial and Fisheries Complexes of the Russian Federation for the Period up to 2030 is aimed at constant
stable growth in food production. Over the past fewyyears, a number of amendments have been made to the
Program to clarify and update some of its acts: “Resolution of the Government of the Russian Federation of
February 18, 2022 No. 205...”, “Resolution of the Government of the Russian Federation of May 13, 2022
No. 872...” |5, 6]. The Order of the Government of the Russian Federation of September 8, 2022 No. 2567-r
introduces amendments to the Strategy.for thesDevelopment of the Agro-Industrial and Fisheries Complexes
of the Russian Federation for the Period up to 2030, which will increase the level of food security of the Rus-
sian Federation through the uselof modern domestic developments in selection, seed production, agricultural
technology, the use of new means of protection, biological preparations [7].

Abiotic environmental factors affect the growth and development of the wheat, yield and quality of
grain in many ways. The producets in tum control all negative phenomena, using various technological tech-
niques that smoothior completely' remove this effect [8—10].

The West Siberian region, including the Altai Krai, is included in the risky farming zone due to its soil
and climate conditiens. The soil and climate conditions of the Altai Krai are very diverse [11]. According to
their indicators, the Altai Krai is divided into 7 zones. Soft spring wheat is demanding of environmental fac-
tors daring its cultivation, therefore, for more effective work that gives a positive result, it is necessary to
create, conditions for the crop that contribute to obtaining a high result [12, 13]. One of such conditions is
cultivars adapted specifically to the conditions of their cultivation, and competently selected zones: for
breeding werk, grain production and seed production of cultivars in which it is possible to obtain not only
grain with good quality indicators in the current year, but also grain that will give a good harvest next year.

In this regard, there was a need to identify cultivars that genctically carry adaptability and stability to
cultivation conditions, cultivation zones, climatic conditions, which would contribute to the identification of
the necessary genotypes and the receipt of seeds with high quality indicators [14].

The purpose of our research is to assess the responsiveness of spring wheat cultivars to the environmen-
tal conditions of their cultivation and to identify the most adapted to growing conditions.

Experimental

The research was conducted in three ecologically different zones of Altai Krai: Priobskaya,
Prialtaiskaya and Biysko-Chumyshskaya zones in 2019-2022. Weather conditions during the research period
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varied significantly by year and on average by study zones. The most favorable conditions for the crop were
in the Priobskaya zone, with a fairly optimal amount of precipitation and with the temperature indicators
necessary for the crop. The objects of the research were spring wheat cultivars of three maturity groups: the
mid-early group in the experiment is represented by 6 cultivars: Altayskaya 70 — standard, Altayskaya 99,
Novosibirskaya 15, Novosibirskaya 29, Omskaya 36, PamyatiAziev; mid-ripening group 11 cultivars:
Altayskava 100 — standard, Altayskaya 110, Altayskaya 325, Altayskaya 530, Altayskaya 75,
Altayskavazhnitsa, Altayskayastepnaya, OMGAU 90, Svetlanka, Sibirskyalians, Stepnayavolna; mid-late
group — 5 cultivars: Altayskaya 105 — standard, Apasovka, Baganskaya 95, Omskaya 28, Tobolskaya.

To achieve the objectives and goals of the study, throughout the entire vegetation period of the crop, the
necessary observations and records were carried out, based on the methodological guidelines [15, 16].

The arca of the plot was 5 m”. Replication was 4-times. Forecrop — grain crops. The seeding rate was
5 million germinating seeds / ha (500 pcs / m?). Sowing was carried out by hand. Soil treatment was made in
each zone according to the recommended technological parameters for the cultivation zones Mathematical
data processing was carried out using the dispersion analysis method according” to” the method of
B.A. Dospekhov [17].

Results and Discussion

The main character of seed productivity of spring soft wheat is the yield. Modern technologies of culti-
vation of agricultural plants are based on high-yielding cultivars adapted tesgrowing conditions. To create
such cultivars, it is necessary, first of all, to select well-studied source materiald As source material, it is pos-
sible to use samples from the Research Institute of Plant Growing collection,/wild forms, samples from
breeding institutions, cultivars with various characteristics that, respond well to production conditions [18,
19].

Currently, the direction of replacing long-cultivated cultivars of agricultural crops with more modern,
high-yielding cultivars with good adaptive propertics is being promoted in production. Some authors note a
negative relationship between the potential yield of a cultivarand its resistance to unfavorable abiotic factors
of the cultivation environment [20]. Such a reaction of cultivarsirequires its study in different climate zones
of cultivation and identification of the most favorable conditions for specific cultivars.

The results of our studies on the formation of yield by spring soft wheat cultivars of different maturity
groups in three ecologically different zones and the data of three-factor variance analysis showed that the
interaction of the factors “environment x year®” has the maximum effect on the variability of the yield value
of cultivars in all maturity groups: mid-early,— 37.75 %, mid-ripening — 46.65 %, mid-late — 40.15 %.
The second most influential factor affecting the variability of yield in mid-early and mid-ripening cultivars
was the “year” factor — 36.24 % and 25,90 %, respectively, for mid-late cultivars — “environment” —
30.65 % (Fig. 2). The “cultivarfactor-has’an insignificant effect on the variation of the yield indicator, with-
in 4 %, for all the studied cultivars. Thus, it was determined that the value of the “yield” trait and its variabil-
ity are largely formed under thé influence of the environment and conditions of the year of cultivation.

The data obtained as a result of observations and studies to determine the yield of the studied cultivars
are presented in Tables|1=3.

In the group of mid-carly cultivars, the highest average yield was obtained under the conditions of the
Priobskaya zone (1.7 t/ha), the yield was 6 % lower in the Biysko-Chumyshskaya zone (1.6 t/ha) and 24.2 %
loweran the Prialtaiskaya zone (1.3 t/ha) (Table 1). A high average yield in all study zones was obtained for
the ©mskaya'36 cultivar: 1.8 t/ha — Priobskaya zone, 1.6 t/ha — Biysko-Chumyshskaya, 1.4 t/ha —
Prialtaiskaya.

Undex the conditions of the Priobskaya zone, on average, over four years, no cultivar has reliably ex-
ceeded the standard cultivar — the Altayskaya 70 (1.7 t / ha). At the level of the standard cultivar were
Omskaya 36 (1.8 t / ha), Pamyati Azieva (1.7 t / ha). All cultivars formed the maximum yield in 2020, the
weather conditions of which (hydrothermal index = 1.02) were characterized as insufficiently moistened, but
during the grain filling period it rained, which positively affected the formation of seeds. According to the
reaction to vegetation conditions, the Altayskaya 70, Omskaya 36, Pamyati Azieva cultivars can be classified
as extensive; the Novosibirskaya 15 and Novosibirskaya 29 cultivars can be classified as intensive.
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Figure 2. Results of three-factor analysis of variance for the “yield” factor of spring soft wheat cultivars,
mid-early maturity group (2019-2022)

Under the Biysko-Chumyshskaya zone conditions, the average yield of Altayskaya 70 over the years of
study was the highest (1.6 t/ha), no cultivar reliably exceeded this value. The cultivars Novosibirskaya 15
(1.6 t/ha), Novosibirskaya 29 (1.6 t/ha), Omskaya 36 (1.6 t/ha) were, at the level of standard. The maximum
yield of 2.7 t/ha was obtained from the Omskaya 36 cultivar in 2020.

Under the conditions of the Prialtaiskaya zone, onlaverage, over four years, not a single cultivar reliably
exceeded the yield level of the standard cultivar Altayskaya 70. (1.3 t/ha). The maximum average yield by
year was obtained in 2019 — 1.7 t/ha, according te the hydrothermal index = 1.29, this year was considered
to be quite humid.

Table 1
Mid-early maturitysgroup cultivars yield in the study zones, t/ha

. Year
No. R 2019 [ 2020 | 2021 | 2022 | Mean
Priobskaya zone
1 [Altayskaya 70 1.4 1.8 2.1 1.7 1.7
2 |Altayskaya 99 1.3 1.7 1.6 1.4 1.5
3 |Nowosibirskaya 15 13 1.7 1.9 1.4 1.6
4 {Novosibirskaya 29 14 1.9 1.7 1.4 1.6
5 |Omskaya 36 1.7 2.2 1.8 1.4 1.8
6 |Pamyati Azieva 1.7 1.9 1.8 1.5 1.7
7. |Mean 1.5 1.9 1.8 1.5 1.7
8 |SEM; 0.2 0.2 0.3 0.2 0.2
Biysko-Chumyshskaya zone
9 |Altayskaya 70 1.9 2.4 1.3 1.0 1.6
10 [Altayskaya 99 1.5 2.2 0.9 0.8 1.3
11 [Novosibirskaya 15 1.9 2.4 1.0 1.1 1.6
12 [Novosibirskaya 29 1.9 2.5 1.2 1.0 1.6
13 |Omskaya 36 1.9 2.7 1.2 0.8 1.6
14 [Pamyati Azieva 1.7 2.4 1.1 0.9 1.5
15 |Mean 1.8 2.4 1.1 0.9 1.6
16 [SEMy;s 0.3 0.1 0.2 0.2 0.5
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Continuation of Table 1

) Year
No. Cultivar 2019 [ 2020 | 2021 | 2022 | Mean
Prialtaiskaya zone
17 |Altayskaya 70 1.8 1.2 1.0 1.1 1.3
18 |Altayskaya 99 1.5 1.3 0.9 1.0 1.2
19 [Novosibirskaya 15 1.6 1.0 1.1 0.8 1.1
20 |Novosibirskaya 29 1.7 1.1 0.9 0.9 1.1
21 |Omskaya 36 2.0 1.6 1.0 1.1 1.4
22 |Pamyati Azieva 1.8 14 1.0 1.6 1.4
23 (Mean 1.7 1.2 1.0 1.1 1.3
24 |SEMy; 0.2 0.2 0.2 0.3 03

The average yield of mid-ripening cultivars varied both by zones and by years of study (Tab. 2). The
maximum average yield of 1.9 t/ha was obtained under the conditions of the Priobskaya zone. In this zone,
the average yield by cultivars varied from 1.7 t/ha (Altayskaya 530 cultivar) to 24¢t/ha (OmGAU 90,
Altayskaya Zhnitsa), the standard cultivar Altayskaya 100-1.9 t/ha. No cultivargaeliably, exceeded the stand-
ard in terms of “yield”, but the yield of the following cultivars is at the standard level: OmGAU 90 (2.1 t/ha),
Altayskaya zhnitsa (2.1 t/ha), Altayskaya stepnaya (2.0 t/ha), Altayskaya 75 (20 t/ha), these cultivars can be
classified as neutral-type cultivars and used as genetic sources for creating high-yielding cultivars for the
conditions of the Priobskaya zone.

Under the conditions of the Biysko-Chumyshskaya zone, all.cultivars formed a high yield in 2020 (suf-
ficient moisture year according to the hydrothermal index), the average indicator for the year is 2.4 t/ha. The
Altayskaya stepnaya cultivar (2.7 t/ha) reliably exceeded the(standard indicator (2.5 t/ha), and the Altayskaya
zhnitsa and OmGAU 90 cultivars were at the standard, level (2.6 t/ha). On average, over the years of re-
search, the standard for the yield level (1.6 t/ha) exceeded all the,studied cultivars. As genetic sources for the
“yield” character the following cultivars can be taken:|OmGAU 90, Sibirskyalians, Altayskaya 100,
Altayskaya zhnitsa, Altayskaya stepnaya.

Under the conditions of the Prialtaiskayaszone, a high yield was obtained in 2019 (2.1 t / ha), the hydro-
thermal index of the year was 1.29, the year was quite humid. The Altayskaya zhnitsa cultivar (2.4 t/ha) reli-
ably exceeded the standard for this character (2.1 t/ha). On average, over the years of research, the average
yield was 1.3 t/ha. Neutral-type cultivarsithat show consistently high yields regardless of the conditions of
the year include the OmGAU 90, Altayskaya zhnitsa, Altayskaya 100. These cultivars can be taken as genet-
ic sources for the “vield” character forithe.€onditions of the Prialtaiskaya zone.

Table 2
Mid-ripening maturity group cultivars yield in the study zones, t/ha

. Year
No- Cultivar 2019 | 2020 | 2021 | 2022 | Mean
Priobskaya zone
1 “|Altayskaya 100 1.6 2.2 2.3 1.7 1.9
2 |Altayskaya 110 1.5 1.9 1.9 1.8 1.8
3 |Altayskaya 325 1.5 2.0 2.0 1.7 1.8
4 |Altayskaya 530 1.5 1.9 2.0 1.7 1.7
5 |Altayskaya 75 1.8 23 2.1 1.8 2.0
6 |Altayskaya zhnitsa 1.7 2.4 2.3 2.0 2.1
7 |Altayskaya stepnaya 1.7 2.4 2.3 1.7 2.0
8 OmGAU 90 1.8 2.3 2.4 2.1 2.1
9 |Svetlanka 1.5 2.0 2.3 1.7 1.9
10 [Sibirskyalians 1.6 1.9 2.0 1.8 1.8
11 [Stepnaya volna 1.7 2.2 2.0 2.0 2.0
12 Mean 1.6 2.1 2.1 1.8 1.9
13 [SEMs 0.2 0.2 0.4 0.3 0.2
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Continuation of Table 2
. Year
No-. Cultivar 2019 | 2020 | 2021 | 2022 | Mean
Biysko-Chumyshskaya zone
14 |Altayskaya 100 2.0 2.5 0.8 1.1 1.6
15 |Altayskaya 110 1.6 2.0 0.8 0.8 1.3
16 |Altayskaya 325 2.1 2.2 0.9 0.8 1.5
17 |Altayskaya 530 1.8 2.1 0.8 0.8 14
18 |Altayskaya 75 2.2 2.4 0.8 0.9 1.6
19 |Altayskaya zhnitsa 2.0 2.6 0.8 0.9 1.6
20 [Altayskaya stepnaya 1.8 2.7 0.8 0.9 1.6
21 OmGAU 90 2.3 2.6 1.2 1.1 1.8
22 |Svetlanka 1.5 2.5 0.8 0.8 14
23 [Sibirskyalians 1.8 2.5 1.2 0.9 1.6
24 [Stepnaya volna 1.7 2.4 1.0 0.8 1.5
25 Mean 1.9 2.4 0.9 0.9 1.5
26 |SEMg; 0.3 0.2 0.2 0.2 0.5
Prialtaiskaya zone
27 |Altayskaya 100 2.1 1.3 1.1 1.1 14
28 |Altayskaya 110 1.9 0.9 14 0.9 1.3
29 |Altayskaya 325 2.1 1.0 0.9 0.9 1.2
30 |Altayskaya 530 2.0 0.9 1.0 0’8 1.2
31 |Altayskaya 75 2.1 0.8 1.0 0.9 1.2
32 [Altayskaya zhnitsa 2.4 1.4 1.4 1.0 1.6
33 [Altayskaya stepnaya 2.2 1.1 1.2 1.1 1.4
34 OmGAU 90 2.3 1.2 14 1.2 1.5
35 [Svetlanka 2.0 1.1 1.0 1.1 1.3
36 [Sibirskyalians 2.2 1.0 1.2 1.1 1.3
37 [Stepnaya volna 2.1 1.0 1.3 1.0 1.3
38 Mean 2.1 1.1 1.2 1.0 1.3
39 [SEMg; 0.3 0.2 0.4 0.3 0.4

Mid-late cultivars produce a fairly high'yicld under the conditions of the Priobskaya zone (Tab. 3). The
minimum average vield was obtained in 2019 — 1.5 t/ha due to dry conditions in May—June, which nega-
tively affected the initial stage ‘of plant development. The average yield for all years of research was 2.0 t/ha.

The Omskaya 28,

Altayskaya 105y Toboelskaya cultivars showed a consistently high yield throughout the en-

tire research period. These cultivars areof a neutral type, they can be taken as genetic sources in the selection
process. Under the conditions<f the Biysko-Chumyshskaya zone, the Tobolskaya cultivar showed the max-
imum yield in 2020 —(2.7 t/ha, it reliably exceeded the standard (2.4 t/ha). The average yield for 2019-2022
in the zone was 1.4t/hanThe Altayskaya 105 and Tobolskaya cultivars can be used as the genetic sources.
The yield of cultivars of mid-late maturity group under the conditions of the Prialtaiskaya zone was low and
variable. Thegindicators varied from 0.7 t/ha (Apasovka cultivar, 2022) to 2.2 t/ha (Altayskaya 105 and
Tobolskaya cultivars; 2019). The Altayskaya 105 and Tobolskaya cultivars can be used as genetic sources; in
all years of fesearch, they gave a consistently high yield for the zone.

Table 3
Mid-late maturity group cultivars yield in the study zones, t/ha
) Year
No. Cultivar 2019 2020 2021 | 2022 | Mean
Priobskaya zone
1 |Altayskaya 105 1.6 2.4 2.1 1.9 2.0
2 |Apasovka 1.4 2.4 2.4 2.1 2.1
3 |[Baganskaya 95 1.5 2.3 1.9 1.6 1.8
4 |Omskaya 28 1.5 2.4 2.5 22 2.1
5 [Tobolskaya 1.4 2.7 2.3 2.0 2.1
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Continuation of Table 3

) Year
No. Cultivar 2019 2020 2021 | 2022 | Mean
Priobskaya zone
6 [Mean 1.5 2.4 2.2 2.0 2.0
7 |SEMgs 0.5 0.3 0.3 0.3 0.3
Biysko-Chumyshskaya zone
8 [Altayskaya 105 1.5 2.4 1.2 1.0 1.5
9 |Apasovka 14 1.7 0.8 0.7 1.2
10 [Baganskaya 95 1.5 2.2 1.0 0.9 1.4
11 [Omskaya 28 14 2.1 1.0 0.8 1.3
12 ([Tobolskaya 1.7 2.7 1.0 1.0 16
13 [Mean 1.5 2.2 1.0 0.9 1.4
14 |SEMys 0.4 0.3 0.1 0.2 04
Prialtaiskaya zone
15 [|Altayskaya 105 2.2 1.1 1.2 0.8 14
16 [Apasovka 1.9 0.8 1.2 047 1.2
17 [Baganskaya 95 1.8 1.0 1.0 0.8 1.2
18 [Omskaya 28 1.9 1.0 1.1 0.8 12
19 ([Tobolskaya 2.2 1.1 1.2 2.2 14
20 [Mean 2.0 1.0 1.1 1.0 1.3
21 |SEMy; 0.3 0.2 0.5 0.2 0.3

The variability of the influence of the conditionsef the years of research, the conditions of the tests and
their number have a large variability of the shares of their impact, such a dependence is noted by many au-
thors [2, 8, 10, 12, 15]. In our studics, the sharehof the influence of the environmental factor “year” on the
variability of the character “yield” was maximum incultivars of all maturity groups (Table 4).

Table 4

The share of influence of factors in the formation of the “yield” character
in spring soft wheat cultivarsiunder the different environmental conditions, %

No. Na . Priobskaya Chullargrzlli(s)l-{aya Prialtaiskaya
zone zone zone
Mid-early cultivars

1 [Facton A (year) 43.8 91.1 623
Factor B (cultivar) 15.9 33 12.7

3 _[Interaction AxB 16.6 1.6 13.1

Mid-ripening cultivars

4, [Factor A (year) 48.7 89.6 79.2
5 “|Factor B (cultivar) 15.9 33 5.7
6 [[nteraction AxB 9.3 3.7 3.4

Mid-late cultivars

7 [Factor A (year) 72.1 82.9 58.1
8 [Factor B (cultivar) 55 6.7 4.0
9 [[nteraction AxB 5.0 4.1 24.7

The maximum impact on the “yield” character was exerted by the “year” factor on mid-early cultivars
(91.1 %) under the conditions of the Biysko-Chumyshskaya zone. Under the conditions of the Prialtaiskaya
zone, the maximum share of the “year” factor’s influence (79.2 %) was noted on mid-ripening cultivars. Un-
der the conditions of the Priobskaya zone, the factor had the maximum influence on the yield of mid-late cul-
tivars — 72.1 %. The share of the influence of the “year x cultivar” factor interaction was different for the
groups and varied from 3.4 % (mid-ripening) to 24.65 % (mid-late). The “cultivar” factor had the strongest
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(relative to the study zones) influence on the yield in the group of mid-carly cultivars (12.7 %) under the
conditions of the Prialtaiskaya zone.

Conclusions

The maximum influence on the formation of the yield of spring soft wheat cultivars of different maturi-
ty groups was exerted by the “year” factor and the conditions of the growing zone. Thus, the maximum in-
fluence on the “yield” character was exerted by the “year” factor on mid-early cultivars (91.1 %) under the
conditions of the Biysko-Chumyshskaya zone. Under the conditions of the Prialtaiskaya zone, the “year”
factor has the maximum influence on mid-ripening cultivars (79.2 %). Under the conditions of the
Priobskaya zone, this factor has the maximum influence on the vield of mid-late cultivars — 72.1 %. The
greatest responsiveness to vegetation conditions in the formation of yield was noted in the(cultivars
OmskGAU 90, Altayskaya 105, Tobolskaya, Altayskaya stepnaya, Altayskaya zhnitsa.
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C.B. XXapxosa, JI.B. Cokonosa

Ip TYpJii miceTiH TonTapaa »*a3abIK OMJail COPTTAPbIH ecipyAiH
IKOJIOTHUSIBIK JKaFJaiijlapblHa peaKLusi

Bunait omemjik aybil TMapyambUILIFBIHIAA, COHBIH IimTiHAe Pecelifie ocipiTeTiH HERi3Ti JOHI JTaKbUL.
OepMeprepiH, HeTi3ri MakcaThl — Oujaif  JOHIH — a3bIK-TYNIK TIeH (IKEMIION « KaKeTTLUTIKTEePiH
KaHaraTTaH/pIpyFa KeTKUTKTI KeJeMje, >KOFaphl calalbl KOpPCETKINTEPMEH OHTIPY. beiiMIenTinTik
KacueTke we Oujaif eHAIpyIIjiepre OHBI TOMBIpAK IIeH KIMMATTHIK Kabfaiimapra KapamactaH Pecefimiy
KeTITeTeH aliMaKTaphIH/Ia 6cyiHe MyMKIH/IIK Oepei. Peceiieri Guaii amkaGpl sKbUT calibH 29,5 MTH Ta Jeitin
e3repeni. bujaitra KONIaHBIIATHIH arpoTEXHONOTHSTHBIH MaHBI3JIBL, STEMEHT1 \COPT. 3epTTey JKYMBICHIHBIH
MaKCaThI JKa3bIK OUail COpTTApBHIHBIH KOPITIAFaH OpTaHBI ocipy KaPfaimappiHa GeHiMILUTITiH Garanay KaHe
ecipy JKaFAaiiiapblHa HEFYPIbIM OeHIMICNTIIITITIH aHBIKTay: JepTreyiiep 2019-2022 xprimapsl AnTait
aiiMarbIHBIH YIII 3KOJIOTHSUIBIK, aTarl aitcak [IprnoGekoit, [puanraiickoeii koHe buiicko-UyMBITICKOH CHSIKTHI
3p TYpii aliMarbIHAa KYPri3ural. 3eprTey HBICAHAaphl JKa3/Iblk, CUAaiIbH VI KeTiTy TOOBIHBIH COPTTaphl
OOoJIBL: OpTa epre TOIl — 6 COPT, OpTa MayChIMJIBIK TOIL,— 11, copT, opra kemt Tolt — 5 copT. bupait
OHIM/IUTITIHIH KalbIITACYbIHA «OKbUD (PAaKTOPHI €H YIIKEH 3Cep eTeTiHl aHBIKTaTAbl. TYCIMHIH KalbIITacy
Ke3iHjle BETeTAINLUILIK Karjaimapra eH Korapbl ce3iMTammblk «OMI'AY 90», «Aunraiickas 105,
«ToGonbckasny, «Anraiickas CTelHas», «ANTaiickast KHAHA» COPTTapbIHjIa CalKasIbl.

Kinm ce30ep: Gupaii, copt, ecy >karaaiapbl, OHIMILTIK, aCTHIK, GaKTOPIaPIbIH SCEpPl, Ce31MTATBIK,

C.B.2Kapkosa, JI.B. Cokonosa

Peakuust Ha 3Ko0J0ru9ecKe yC/I0BHUs BbIPAILMBAHMS COPTOB
SIPOBO W [HLIEHHMLIbI PA3HBIX IPYII CEJ0CTH

[Tmenmas— OCHOBHAS 3¢pHOBasi KyJIbTYpa, BRIpaIliBacMasi B MUPOBOM CEIILCKOM XO3SHCTBE, B TOM UHCIIE U
B Poccun. OCHOBHaS 11€11b pepMepPOB — IIPOM3BO/ICTBO 3€PHA IMIEHUITBI B 00BhEME, JOCTATOUHOM TSI Y/I0B-
JIETBOPEHHS! IIPOIOBOTBCTBEHHBIX I KOPMOBBIX I[EJIeH, ¢ BRICOKMMHU KaueCTBEHHBIMHU IToKa3aressiMu. OGnaas
TaKUM CBOMCTBOM, KaK IDTaCTUYHOCTD, IIIICHUIA TI03BOJIIET IIPOM3BO/IUTENSIM BRIPAIMBATh €€ BO MHOTHX pe-
I'MoHax, PocCHM, HE3aBUCHMO OT IIOYBEHHO-KIMMATHYeCKUX ycIoBuid. IloceBHas IUiomap, 3aHUMaeMast
rieHunel B Poccuu, exeroHo koiediercs B npejenax 29,5 MiIH. ra. BaXHBIM 3J1€MEHTOM HUCITOIb3yEMON
arpoOTexXHUKH IIIEHUITB! SBIBIETCS COpPT. 1[enbio HAIMX HCcCIe0BaHui OblIa OIEHKA OT3BIBUMBOCTH COPTOB
SIPOBOM TITICHUIIBI Ha SKOJIOTHYECKHE YCIOBUS BO3/ICIbIBAHUS U BBLIBICHUE Hanbolee aallTHPOBaHHBIX K
YCIIOBMSIM BhIpanmBanysl. Vccre[oBaHus IIPOBOJAINCH B TPEX 3KOJIOTHUYECKU Pa3IUUHBIX 30HaX ANTafcKoro
kpast: [IpuoGcekoit, lpuanratickoit u buticko-Uymeitickoit 30Hax B 2019-2022 rr. OObEKTH UCCIICOBAHUI
ObUIM cOpTa SPOBOH IMIICHHUIIBI TPEX I'PYIII CIIETIOCTH: CPEHEpaHHSS Ipyllia — 6 COPTOB, CpejHecIenast
rpymia — 11 copToB; cpejHero3/ sl IPpyIlia — 5 COPTOB. YCTaHOBIEHO, YTO (QakTop «rojy OKaszbIBaeT
MaKCHMaJIbHOE BIIMSIHIE Ha (GOPMUPOBAHUE YPOKaHHOCTH ITeHUIbl. HanGobias oT3pBUMBOCTE HA YCIIO-
BUSI BereTaryu Ipu popMupoBaHmy ypoxkas otMedeHa y copToB OMI'AY 90, Anratickas 105, ToGombckas,
Anraiickas cTernHasI, AlTalicKast *KHUIA.

Knioueevie crosa: TINEHUIA, COPT, YCIOBHUS BBIPAIlUBAHUS, YPOKaHHOCTh, 3€PHO, BIMSHUE (HaKTOPOB, OT-
3bIBUMBOCTE.
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