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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 environmental con-
ditions of their cultivation and to identify the most adapted ones to the growing conditions. The studies 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 — 11 cultivars; mid-late group —
5 cultivars. It was found that the “year” factor has the maximum influence on wheat in the formation of yield.
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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Introduction

One of the leading grain crops in Russia is spring wheat. This is a strategic food crop of the country.
The main goal of farmers is to produce wheat grain in a volume sufficient to ensure food and feed purposes
of its use, with high quality indicators. Wheat also is the most 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 area under wheat in Russia fluctuates 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 area under the wheat in Russia was 28.5 million hectares [3].

Gross wheat harvests in Russia, according to Rosstat, in 2024 amounted to 82,419.3 thousand
tons (Fig. 1). This is 11.2 % lower than the volume of wheat grain received compared to the 2023. According
to the analytical assessment, the reduction in production volume occurred for two main reasons: a reduction
in sown areas and a decrease in yield (https://ab-centre.ru/news/pshenica-ploschadi-sbory-i-urozhaynost-v-
rossii-v-2024-godu) [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 20012024, thousand tons (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 organic 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 few years, 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 the Development 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 use of 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 producers in turn control all negative phenomena, using various technological tech-
niques that smooth or 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 conditions. 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 during 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 work, 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 genetically 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:
Altayskaya 100 — standard, Altayskaya 110, Altayskaya 325, Altayskaya 530, Altayskaya 75,
Altayskayazhnitsa, 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 area 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 zone. 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 to growing conditions. To create
such cultivars, it is necessary, first of all, to select well-studied source material. 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 properties is being promoted in production. Some authors note a
negative relationship between the potential yield of a cultivar and its resistance to unfavorable abiotic factors
of the cultivation environment [20]. Such a reaction of cultivars requires 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 “cultivar” factor 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 the 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-early 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 %
lower in the Prialtaiskaya zone (1.3 t/ha) (Table 1). A high average yield in all study zones was obtained for
the Omskaya 36 cultivar: 1.8 t/ha — Priobskaya zone, 1.6 t/ha — Biysko-Chumyshskaya, 1.4 t/ha —
Prialtaiskaya.

Under 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, on average, 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 to the hydrothermal index = 1.29, this year was considered
to be quite humid.

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

. Year
No. Cultivar 2019 | 2020 | 2021 | 2022 | Mean
Priobskaya zone
1 |Altayskaya 70 14 1.8 21 1.7 1.7
2 |Altayskaya 99 1.3 1.7 1.6 14 15
3 |Novosibirskaya 15 1.3 1.7 1.9 1.4 1.6
4 |Novosibirskaya 29 14 1.9 1.7 14 1.6
5 |Omskaya 36 1.7 2.2 1.8 14 1.8
6 |Pamyati Azieva 1.7 1.9 18 1.5 1.7
7 |Mean 15 1.9 18 15 1.7
8 [SEMgs 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 15 2.2 0.9 0.8 1.3
11 |Novosibirskaya 15 1.9 2.4 1.0 11 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 24 11 0.9 15
15 |Mean 1.8 2.4 1.1 0.9 1.6
16 |SEMgs 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 11 0.8 11
20 |Novosibirskaya 29 1.7 1.1 0.9 0.9 1.1
21 |Omskaya 36 2.0 1.6 1.0 1.1 14
22 |Pamyati Azieva 1.8 1.4 1.0 1.6 14
23 |Mean 1.7 1.2 1.0 11 1.3
24 |SEMgs 0.2 0.2 0.2 0.3 0.3

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 2.1 t/ha (OmGAU 90,
Altayskaya Zhnitsa), the standard cultivar Altayskaya 100-1.9 t/ha. No cultivar reliably 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 (2.0 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 Prialtaiskaya zone, 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 cultivars that 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 “yield” character for the conditions of the Prialtaiskaya zone.

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

No. Cultivar Year
2019 | 2020 | 2021 [ 2022 | Mean
Priobskaya zone
1 J|Altayskaya 100 1.6 2.2 2.3 1.7 1.9
2 |Altayskaya 110 15 1.9 1.9 1.8 1.8
3 |Altayskaya 325 15 2.0 2.0 1.7 1.8
4 |Altayskaya 530 15 1.9 2.0 1.7 1.7
5 |Altayskaya 75 1.8 2.3 2.1 1.8 2.0
6 |Altayskaya zhnitsa 1.7 24 2.3 2.0 2.1
7 |Altayskaya stepnaya 1.7 24 2.3 1.7 2.0
8 |OmGAU 90 1.8 2.3 2.4 2.1 2.1
9 |[Svetlanka 15 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 |SEMgs 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 15
17 |Altayskaya 530 1.8 2.1 0.8 0.8 1.4
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 1.4
23 |Sibirskyalians 1.8 2.5 1.2 0.9 1.6
24 |Stepnaya volna 1.7 2.4 1.0 0.8 15
25 |Mean 1.9 2.4 0.9 0.9 1.5
26 |SEMgs 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 1.4 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 14
34 |IOmGAU 90 2.3 1.2 14 1.2 15
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 |SEMgs 0.3 0.2 0.4 0.3 0.4

Mid-late cultivars produce a fairly high yield under the conditions of the Priobskaya zone (Tab. 3). The
minimum average yield 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 105, Tobolskaya cultivars showed a consistently high yield throughout the en-

tire research period. These cultivars are of a neutral type, they can be taken as genetic sources in the selection
process. Under the conditions of 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 1.4 t/ha. The 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. The indicators 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 research, 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 15 2.4 2.5 2.2 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 15 2.4 1.2 1.0 15
9 |Apasovka 1.4 1.7 0.8 0.7 1.2
10 |Baganskaya 95 15 2.2 1.0 0.9 1.4
11 [Omskaya 28 1.4 2.1 1.0 0.8 1.3
12 [Tobolskaya 1.7 2.7 1.0 1.0 1.6
13 |Mean 1.5 2.2 1.0 0.9 14
14 |SEMgs 0.4 0.3 0.1 0.2 0.4
Prialtaiskaya zone
15 |Altayskaya 105 2.2 11 1.2 0.8 14
16 |Apasovka 1.9 0.8 1.2 0.7 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 1.2
19 ([Tobolskaya 2.2 1.1 1.2 2.2 1.4
20 [Mean 2.0 1.0 11 1.0 1.3
21 [SEMgs 0.3 0.2 0.5 0.2 0.3

The variability of the influence of the conditions of 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 studies, the share of the influence of the environmental factor “year” on the
variability of the character “yield” was maximum in cultivars 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 cultivars under the different environmental conditions, %

No. Factor Priobskaya ChuBl“r:ﬁE(s)kaya Prialtaiskaya
zone sone zone
Mid-early cultivars
1 |Factor A (year) 43.8 91.1 62.3
2 [Factor B (cultivar) 15.9 3.3 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 3.3 5.7
6 |Interaction AxB 9.3 3.7 3.4
Mid-late cultivars
7 |Factor A (year) 72.1 82.9 58.1
8 |Factor B (cultivar) 5.5 6.7 4.0
9 [Interaction 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-Ilate 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-early 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 yield 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. XKapxosga, JI.B. Cokonoa

Op TYPJIi miceTiH TONTapAa Ka3AbIK OMAal COPTTAPBIH O6CIpYyIiH
JKOJIOTHSIBIK KarJaijIapblHA peaKIust

bupaii oneMmik aybul MIapyallbUIBIFBIHIA, COHBIH ilmiHAe Peceiine ecipilieTiH HEri3ri JoHMI JaKbLTL.
depMmepriepiH  HETi3Ti  MakcaThl — OWgail JOHIH  a3bIK-TYJIK TICH JKEMIION KaKETTUIIKTepiH
KaHaraTTaHJBIPyFa JKETKUTIKTI KeJieMJe, JKOFaphl camajbl KepCeTKIIITepMeH eHnipy. bedimumenrimTik
KacheTke me Oumall eHAipylIijepre OHBI TOMBIPAK IMEH KIMMATTHIK JKaFJaiapra KapamacTaH Pecelmin
KeITereH aiMaKTapbIHIa oCyiHe MyMKIiHIIK Oepeni. Pecelineri Oumait anmkaObl xbl1 caifbiH 29,5 MITH ra aeiin
e3repeni. bumaiira KonmaHBUIATBIH arpOTEXHOJIOTHSHBIH MAaHBI3IBI IEMEHTI COPT. 3epTTey >KYMBICHIHBIH
MaKCaThl JKa3AbIK OMIall COPTTapbIHBIH KOPIIaFaH OpTaHbI 6cipy jKarnaimapsiHa OeiiMainirin Oaranay >koHe
ecipy JKarmaiapblHa HEFYpJbIM OeHimuenrimTirin ansikray. 3eprreyiep 2019-2022 sxeuimapsl Anrait
aiiMaFbIHBIH YII SKOJIOTHSUIBIK, aTan aiTcak [Ipmodckoi, [Ipnantaiickoii xaeHe bulicko-UyMBIICKOH CHAKTHI
9p TYpJi alMarbIHAA JKYPTi3ingi. 3epTTey HbICAHAApPHI XKa3AbIK OMAAIIBIH YII JKETUTy TOOBIHBIH COPTTaphl
Oonnpl: opTa epre Tonm — 6 copT; opra MaychIMAbIK Ton — 11 copt; opra kem Ttom — 5 copt. bupnaii
OHIMIIUIITIHIH KaJIBINTaCybIHA KBUD» (DAKTOPBI €H YIKEH dCep eTeTiHI aHBIKTaIAbl. TYCIMHIH KaJbIITacy
Ke3iHAe BEreTalMsUIbIK JKaFgaiimapra eH Korapbl cesiMramublk «OMIAY 90», «Adnraiickas 105»,
«Tobombckasny, «Anraiickas CtemHas», « ANTaicKas KHALA» COPTTapbIHIA OaifKaIbL.

Kinm ce30ep: bunaii, copT, ecy karnainapsl, eHIMIUIIK, aCTBIK, (GaKTOPIapIbIH dcepi, Ce31IMTaAbIK.

C.B. XKapxosa, JI.B. Cokonosa

Peaknusi Ha 3K0JI0rHYeCKUe YCJI0BHS BHIPAIIMBAHNS COPTOB
SIPOBOM MIIEHUIbI PA3HBIX IPYII CHEJIOCTH

ITimennia — OCHOBHAs 3€pHOBas KyJIbTypa, BhIpallliBaeMasi B MUPOBOM CEJIbCKOM XO03sIICTBE, B TOM YHCIIE U
B Poccun. OcHoBHas 11enb (hepMepoB — MPOHU3BOACTBO 3epHA MIICHUIIBI B 00beMe, JOCTATOYHOM UIS YAOB-
JIETBOPEHHUS TIPOIOBOJILCTBEHHBIX I KOPMOBHIX II€JIeH, ¢ BRICOKUMH Ka4eCTBEHHBIMH MOKa3atessiMu. O0manas
TaKUM CBOWMCTBOM, KaK IIACTHYHOCTb, MIIICHHIIA TI03BOJISIET IPOU3BOAUTEISIM BBIPAIIUBATh €€ BO MHOTHX pe-
ruoHax Poccum, HE3aBUCHMO OT TOYBEHHO-KIIMMATHYECKHX ycioBUi. [loceBHas muiomans, 3aHHMMacMas
nmenuneid B Poccun, exeronHo xosiebnercs B mpenenax 29,5 MiaH. ra. BaXHbIM 3JIeMEHTOM HCIIOJIb3yeMON
arpoTeXHHKH MIICHUIBI SBIseTCsl copT. Llenpio Hammx uccneoBaHuil ObUIa OIIEHKA OT3BIBYMBOCTH COPTOB
SIPOBOIA MIICHUIIBI HA JKOJIOTHMYECKHE YCIOBHsI BO3JCIbIBAHHS M BBIABICHHE HauOojee aJanTHPOBAaHHBIX K
YCIIOBUSM BbIpallluBaHus. VccienoBaHus IpOBOAMINCH B TPEX IKOJIOTHUECKH PA3IMYHBIX 30HaX ANTalCKOro
kpast: [Ipuo6ekoi, [puanraiickoii u buiicko-Uymsbiickoii 3oHax B 2019-2022 rr. O0beKThl HCCIeI0BaHUN
OBUTH cOpTa SPOBOI MIIEHHIBI TPEX TPYI CIEIOCTH: CPETHEpPaHHsS rpymmna — 6 COPTOB; CpemHecmenas
rpymmna — 11 copToB; cpeqHENO3THsISI TPYIIa — 5 COPTOB. YCTAaHOBJIEHO, YTO (HAKTOP «TO/I» OKa3hIBaeT
MaKCHMAaJIbHOE BIMsIHUAE Ha (opMUpOBaHNE ypOKaHOCTH MINEeHUIBI. Hanbopmas 0T36IBUMBOCTD Ha yCIIO-
BUSI BeTeTalluy NpH (HOPMUPOBAHUH ypokas oTMedeHa y coptoB OMI'AY 90, Anraiickas 105, Tobonbckas,
Anraiickas cTenHas, AnTaickas JXHHIIA.

Kniouesvle cnosa: TMIIEHHLA, COPT, YCIOBUS BBIPAILMBAHUS, YPOXKAHHOCTb, 3€pPHO, BIMsAHUE (PAKTOPOB, OT-
3BIBUUBOCTb.
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