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Abstract. The purpose of research is to evaluate Sudan grass cultivars in terms of phenotypic plasticity and yield stability in
changing environmental conditions. Research methods. The article presents the data of the research conducted in conditions of
the Cis-Ural steppe of the Bashkortostan Republic in 2016-2019. 12 Sudan grass cultivars and hybrid populations, selected in
the Bashkir Research Institute of Agriculture, being of varied ripeness, were studied for yielding capacity, stability, and plastic-
ity. Weather conditions in the years of research on temperature and water regimes were different. That made it possible to evalu-
ate the lines in contrasting conditions of cultivation. Results. The most adaptive varieties for forage cultivation were identified:
Demskaya variety and populations 285, 318 and 395 with a regression coefficient b, close and equal to one, are characterized as
plastic; populations 392, 400, 446/2 are responsive to better growing conditions and characterized as intensive — b, > 1. When
cultivated for seeds, population 318 is defined as plastic, while Smena, Demskaya, Chishminskaya rannyaya, Yaktash cultivars,
populations 276, 285, 392, 446/2 and 395 are responsive to improved growing conditions and identified as intensive. The best
populations according to the comprehensive assessment of varieties for dry matter yield, plasticity and stability are: 400 (yield
69.7 c/ha; plasticity — 1.1; stability —40.5) and 395 (69.2 c/ha; 1.0; 36.4, respectively). Populations 358 (yield 29.6 c/ha; plastic-
ity — 1.0; stability — 5.2) and 318 (28.1 c/ha; 0.9; 4.2, respectively) were recognized as the best Sudan grass cultivars and popula-
tions in terms of seed productivity, plasticity and stability, Scientific novelty. The article collects and presents the materials of
many years of the study on Sudan grass phenotypic plasticity and stability.
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Introduction

Sudan grass is one of the few crops that fully meet the re-
quirements of adaptive-landscape farming in arid regions [ 10,
p. 56]. The crop can withstand long air and soil droughts. It
grows quickly after mowing, has a high and stable yielding
capacity, high feeding value, and serves multiple purposes. All
these qualities make it indispensable for summer feeding of
animals and forage production for winter livestock [1, p. 5],
[2, p. 33], [16, p. 5], [24, p. 1563].

Forage crop varieties, being of a sufficiently high potential
yield, tend to reduce it significantly in production conditions.
This is due to the high responsiveness of the crop to changing
agro-climatic growing conditions [2, p. 34], [17, p. 49], [18,
p- 29]. In this regard, one of the most important directions in
crop selection was to develop cultivars that would combine
high yielding capacity, crop quality and resistance to environ-
mental factors at the level of the variety, agrocenosis, agroeco-
system [1, p. 311, [2, p. 341, [9, p. 492], [22, p. 11], [13, p. 3].

In recent years, cultivation of Sudan grass in the Republic
of Bashkortostan has spread to more northern areas not favor-
able for its growth. This resulted in new problems in crop se-
lection due to the fact that in some years the cultivars do not
mature for seeds [23, p. 6]. Therefore, one of the main reasons

2

preventing the expansion of the cultivated land for Sudan grass
is the lack of early-matured seeds of highly productive vari-
eties [21, p. 25]. There is an urgent need to study new Sudan
grass cultivars and hybrid populations to identify samples that
would be characterized by crop stability and high responsive-
ness to better cultivation conditions [4, p. 5501, [5, p. 619],[19,
p- 9]. Thus, the efforts of breeders should be aimed at creating
environmentally plastic varieties that provide sufficiently high
yields in conditions of unstable and sharply changing climatic
conditions of the region.

There environmental tests are conducted to find stable and
adaptive crop varieties and lines (including fodder crops with
higher yields of forage and seed production). They detect cul-
tivar reaction to changing weather conditions, including indi-
cators of phenotypic plasticity and stability [3, p. 149], [11,
p. 46], [12, p. 16]. The highest yields of varieties and hybrids
in various soil and climatic conditions can be achieved when
there is a balance between environmental plasticity and stabil-
ity [3, p. 4], [14, p. 16], [15, p. 58].

The research goal is to evaluate Sudan grass cultivars in
terms of phenotypic plasticity and yield stability in changing
environmental conditions.
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Methods

The work was done in experimental plots of the Chishmin-
skiy crop-breeding center of the Bashkir Research Institute of
Agriculture under the soil and climatic conditions of the Cis-
Ural steppe zone of the Bashkortostan Republic in 2016-2019.

The soil cover of the experiment site is represented by
typical carbonate chernozems of medium capacity. The soil
texture is medium loam, being lighter with depth. The under-
lying rocks are sandstones and marls that contribute to easy
infiltration. Therefore, the lack of precipitation in this zone
results in the soil drought. The average humus content in the
upper arable layer ranges from 7 to 9 % (according to Tiurin).
It is 3.2...3.4 % at a depth of 40 ... 60 cm. The reaction of
the soil solution is close to neutral being 7.1...7.4. The content
of total nitrogen is 0.4 % (by Kjeldahl), exchangeable potas-
sium (by Chirikov) and mobile phosphorus (by Chirikov) are
20.5 mg / 100 g and 10.2 mg/100 g of dry soil; the calcium
content is 35 mg-EQ/100 g (by Aidinian).

The experiment involved 12 Sudan grass varieties and hy-
brid populations of selection of the Bashkir Research Institute
of Agriculture. Chishminskaya rannyaya was chosen as a stan-
dard Sudan grass cultivar released in the Ural region and the
Republic of Bashkortostan.

Cultivation methods for Sudan grass are generally accept-
ed for the soil and climatic conditions of the Cis-Ural steppe.
In all years of research, the predecessor was spring wheat.
The crop was sown on May 25-28, when the soil was warmed
to the minimum favorable temperatures for Sudan grass to
emerge; the seeding rate was 2.0 million germinated seeds/ha.
Seeding was carried out with a central-fill planter SKS-6-10 in
rows (the row-width spacing was 15 cm). Two-factor experi-
ence. The plot area was 18.9 m?, the accounting area to deter-
mine the fodder yield — 6.9 m?, seed yield — 8.05 m?. Varieties
were placed in a random fashion; the repeatability in experi-
ments is fourfold.

Competitive testing of Sudan grass cultivars and hybrid
populations was conducted in accordance with the guidelines
of the All-Russian Scientific Research Institute of Fodder
named after. V. R. Williams [6], the method of the State Com-
mittee for testing of new crop varieties [26] and field experi-
ence [25].

Phenotypic plasticity (b,) and stability (6°d) were found
by the method of S. A. Eberchart, W. A. Rassel, which con-
sists in calculating the coefficient of linear regression (bi) and
the mean square deviation from the theoretical regression line
(62d), (1966) as presented by V. A. Zykin [8]. At the first stage,
environmental conditions are evaluated using the Ij index: the
higher the Ij value, the more favorable the conditions are. Then
the linear regression coefficient (bi) and the mean square devi-
ation from the theoretical regression line (62d) were calculat-
ed. Stress tolerance of varieties and populations (Y . — Y, )is
an important indicator of adaptivity and phenotypic plasticity,
determined by the difference between the minimum and maxi-
mum yield in c/ha. The indicator ((Y__+ Y, .)/2) shows the
average yield of the variety (c/ha) in contrasting (stressful and
non-stressful) conditions and characterizes the genetic flexibil-
ity of the cultivar, its compensatory ability. The higher is this
indicator, the higher is the degree of correspondence between
the variety genotype and environmental factors. These two in-
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dicators were calculated using the equations of A. A. Rossille,
J. Hamblin as interpreted by A. A. Goncharenko [7, p. 50], the
scale of productivity (d) — according to V. A. Zykin [8].

Meteorological conditions in the years of research were
unstable during the growing season, which gave an objec-
tive assessment of the studied lines based on the prevailing
environmental conditions, primarily due to the hydrothermal
regime.

In 2016, the average air temperature in the third decade
of May was 19.0 °C; the precipitation rate was 13 % of the
norm. The temperature in the first third of June was below the
norm by 1.2 °C, in the second third it exceeded 2.5 °C. Pre-
cipitation rates for month thirds were 47; 22 and 200 % of the
norm. In July, the average air temperature and precipitation
in thirds were 20.4; 21.5; 22.4 °C and 12.2; 4.4 and 1.4 mm,
respectively. In August-the average air temperature exceeded
the average values by 6.5; 8.8 and 5.1 °C, precipitation rates
were 69; 73 and 81 % of the norm.

In 2017, the last third of May was cool (12.1 °C) and rainy
(213 % of the norm). The first third of June was cool (11.8 °C),
the second — moderately warm (17.3 °C), the third was also
characterized by a lack of heat (17.2 °C), precipitation for the
thirds were 447; 96 and 115 % of the norm. The average air
temperature in July for decades was 17.2; 19.3 and 21.1 °C;
precipitation rate was 30.6; 15.9 and 1.2 mm; in August, the
air temperature for decades was 20.2; 17.2; and 19.6 °C and
the amount of precipitation was 24.1; 4.8 and 9.1 mm, respec-
tively.

In 2018, the third decade of May was rainy (154 % of the
norm) and warm (14.7 °C). The first two decades of June were
cool (12.4 and 15.6 °C, which is 4.4 and 2.1 °C below the av-
erage annual data), the third decade was warm (21.1 °C), pre-
cipitation for the decades was 16.6; 6.5 and 35 % of the norm.
The average temperature in July for decades was 22.4; 21.2
and 20.6 °C, which was higher than the norm by 3.1; 1.8 and
1.9 °C, precipitation was 6.7; 12.8 and 0.0 mm. The average
temperature in August for decades was at the average annual
level being 20.3; 17.9; and 16.2 °C, precipitation rate was 83;
53 and 79 % of the norm.

In 2019, the third decade of May was warm (14.6 °C)
and wet (24.1 mm). The air temperature for decades in June
was 16, 5; 16.4; and 19.4 °C or —0.3; —1.3 and +1.3 °C of
the norm, precipitation was 183.3; 22.1 and 32.0 % of the av-
erage annual values. In July, the first decade was cool being
17.9 °C (-1.4 °C); the second one was warm (+1.8 °C), and
the third decade was within the norm; precipitation for decades
was 148.3; 40 and 13 % of the norm. The first decade of Au-
gust was cold, the second-warm, the third — cool (-3,3; + 1,4
and —1,7 °C of the norm), precipitation for the decades was
298,7; 114 and 66 % of the norm. In the first decade of Sep-
tember, the air temperature was below the norm by 2.0 °C, the
second decade was moderately warm (+0.7 °C); precipitation
for decades was 26.8; 167 % of the norm.

Summing up the general characteristics of the soil and cli-
matic conditions of the Cis-Ural steppe zone of the Repub-
lic of Bashkortostan and in particular the Chishminskiy plant
breeding center, where the research was carried out, it can be
concluded that they are typical for the steppe zone. They meet
the basic biological requirements of Sudan grass and are quite

il il il il ol

w
00T “eAdeZIN 'V "V ‘Ao[ndLIBYS A “Z ‘AONIWIIE 'V Y O

g

il

sor3o[ouyo93013Vy



dE _dEn _JdE 4B i _af

-
. e . . e e e

ATPOTEXHOIOT U

suitable to get high and stable yields of green mass, hay and
seeds. This conclusion is based on the growing season length
of 137 days with an average daily air temperature of more than
plus 10 °C and the sum of active temperatures being 2230 °C.
It takes an average of 1800 °C to produce high yields of condi-
tioned Sudan grass seeds or from 1600 to 2200 °C depending
on the cultivar ripeness. The Republic of Bashkortostan and
other regions of the southern Urals have enough warm days to
cultivate early-maturing varieties of such a heat-loving crop
as Sudan grass. Early-maturing and mid-early Sudan grass
varieties with a growing period of 85-100 days provide two
mowings of green mass, as well as develop a high yield of
conditioned seeds.

Statistical processing of the obtained data was performed
using the variance analysis method with the add-in program
CXSTAT for Microsoft Excel and the package of programs
AGROS 2.09 for statistical and biometric-genetic analysis in
crop production and selection.

Results

According to the period from “full sprouts” to “waxy ripe-
ness of seeds”, the studied Sudan grass varieties can be divided
into three groups (in accordance with the climatic conditions
of the research site): short-season — Chishminskaya rannyaya
(80.3 days); middle-carly (83.5-84.3 days) and mid-season
(88.5-90.3 days) (table 1).

There has been found high potential of individual Sudan
grass cultivars for collecting dry matter and seed productivity.
The highest yield of dry matter was established in the hybrid
population 446/2 in 2016 (88.8 c/ha) and 400 in 2017 (88.0
c/ha). The highest average yield over a four-year period was
observed in the populations of the mid-season groups 446/2
(72.7 c/ha) and 392 (72.5 c/ha). The yield of these populations
exceeded the standard by 24 and 25 %, respectively. Short-sea-
son and middle-early numbers had lower yields. Sudan grass
cultivars had a high potential for seed productivity. The hybrid
population 358 had the highest seed yield in 2019 (36.0 c/ha)
and the hybrid population 276 in 2016 (34.5 c/ha). On aver-
age, over 4 years of the research, the highest productivity was
shown by hybrid populations of the middle-early group: 276
(30.4 c/ha) and 358 (29.6 c/ha). Their seed yield exceeded the
standard by 17 and 14 %, respectively (table 2).
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The yield stability depends much on the yield scope (d).
The lower the latter is, the more stable the productivity is in
specific soil and climatic conditions. Its lowest value in terms
of dry matter yield was observed in the hybrid population 358
(33.5 %), and in terms of seed productivity in hybrid popula-
tions 318 and 395 (15.7 and 16.9 %),

An important indicator of the cultivar stability to the stress-
ful environment under changing meteorological conditions of
cultivation is their adaptivity (or stress tolerance). It is deter-
mined by the difference between the minimum and maximum
yield value (Y, — Y, ). The adaptivity index has a negative
value. The lower it is, the higher the stress tolerance of the
variety. The range of adaptive capabilities is more widely rep-
resented in the variety. The most stress-tolerant Sudan grass
hybrid populations in terms of dry matter yield were 400 and
446/2 (—44.5 ... —44.2, respectively), as to seed productivity,
the most stress-resistant variety was Demskaya (—13.1).

Stress tolerance of varieties can be supplemented by the
indicator of genetic flexibility (Y __ + Y . )/2. It shows the de-
gree of correspondence between the genotypic capabilities of
the variety and varied environmental factors [7, p. 50]. Among
the studied numbers of Sudan grass, its value (in terms of dry
matter yield) was highest in hybrid populations 446/2 (66.7)
and 400 (65.7). The indicator of genetic flexibility when using
Sudan grass varieties for seeds was highest in hybrid popula-
tions 358 and 276 (30.5 and 30.6, respectively). They demon-
strate a strong correspondence between the cultivar genotype
and environmental factors. The Yaktash variety had the lowest
indicators of dry matter yield (53.8), the hybrid population 392
was of lower seed productivity (20.5).

The environmental condition index (lj) determines the
variability of growing conditions and can take either a positive
or a negative value. The most favorable conditions are formed
in years with a positive index sign, the worst - with a nega-
tive one. During the research years, the index of environmental
conditions of Sudan grass numbers in terms of dry matter yield
varied from 9.4 to —23, and in terms of seed productivity from
1.6 to—1.9. The best conditions for the genetic potential of cul-
tivars were formed in 2016 and 2017, where the environment
index had the highest positive values |j = 1.6 and 9.4 (table 3).

Table 1
Growing period of Sudan grass varieties, days (2016-2019)
Breed, hybrid population 2016 | 2017 Ye¢|1r 2018 | 2019 Average
Short-season group
Chishminskaya rannyaya (St.) | 71 | 89 | 76 | 85 | 80,3
Middle-early group
Yaktash 72 91 80 91 83,5
Smena 73 91 79 92 83,8
Demskaya 72 92 80 92 84
Population 276 71 93 79 90 83,3
Population 285 73 92 80 92 84,3
Population 318 73 93 79 92 84,3
Population 358 74 90 79 91 83,5
Mid-season group
Population 392 81 94 82 100 89,3
Population 400 82 94 83 102 90,3
Population 446/2 81 95 83 100 89,8
Population 395 81 93 80 100 88,5
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Table 2

The adaptive potential of Sudan grass varieties, 2016-2019

The yield of dry matter, c/ha ; ihili
Breed, hybrid population Max | Min Average The yield scope, % (it:':s_s ;/Zif)r,ac"z/(ljtit (g::ﬁ-tl; fllne))/cgncl;g;a
By dry matter yield
Chishminskaya rannyaya (St.) | 69.3 | 39.9 58.1 42.5 -29.4 54.6
Yaktash 69.8 | 37.8 59.0 45.9 -32.0 53.8
Smena 70.3 | 38.6 59.0 45.2 -31.7 54.4
Demskaya 76.6 | 46.6 68.9 39.2 -29.9 61.6
Population 276 77.6 | 44.9 65.7 42.2 -32.7 61.2
Population 285 75.2 | 43.9 66.3 42.0 -31.3 59.5
Population 318 76.0 | 434 67.3 42.9 -32.6 59.9
Population 358 75.6 | 50.3 68.0 33.5 -25.3 62.9
Population 392 85.5 | 42.9 72.5 49.9 -42.6 64.2
Population 400 88.0 | 435 69.7 50.6 -44.5 65.7
Population 446/2 88.8 | 44.6 72.7 49.8 —44.2 66.7
Population 395 78.4 | 45.0 69.2 42.7 -33.4 61.7
By seed productivity
Chishminskaya rannyaya (St.) | 31.1 | 20.8 26.0 33.1 -10.3 25.9
Yaktash 31.3 | 21.8 25.2 30.4 -9.5 26.5
Smena 31.0 | 20.8 25.5 32.9 -10.2 25.9
Demskaya 33.7 | 20.6 27.5 38.9 -13.1 27.1
Population 276 345 | 26.8 30.4 22.3 -7.7 30.6
Population 285 315 | 244 28.5 22.5 -7.1 27.9
Population 318 31.3 | 26.4 28.1 15.7 -4.9 28.8
Population 358 36.0 | 25.1 29.6 30.3 -10.9 30.5
Population 392 25.4 | 15.7 21.9 38.2 -9.7 20.5
Population 400 27.4 | 19.2 22.6 29.9 -8.2 23.3
Population 446/2 26.8 | 19.7 23.8 26.5 -7.1 23.2
Population 395 28.0 | 23.3 25.2 16.9 4.7 25.6
Table 3
Productivity, phenotypic plasticity and stability of Sudan grass varieties
. . Yield, c/ha .. Stability,
Breed, hybrid population 2006 | 2017 | 2018 | 2019 | Average |l st b &oy i
Dry matter
Chishminskaya rannyaya (St.) 69.3 61.1 62.2 39.9 58.1 0.8 30.5
Yaktash 69.8 64.8 63.5 37.8 59.0 0.9 29.0
Smena 70.3 63.8 63.4 38.6 59.0 0.9 29.0
Demskaya 75.8 76.6 76.5 46.6 68.9 1.0 45.7
Population 276 77.6 74.4 66.0 449 65.7 0.9 28.9
Population 285 75.2 72.1 74.0 43.9 66.3 1.0 45.7
Population 318 75.3 74.8 76.0 43.4 67.3 1.0 45.7
Population 358 70.8 75.6 75.2 50.3 68.0 0,7 18.9
Population 392 84.8 85.5 76.9 42. 72.5 1.3 59.5
Population 400 73.3 88.0 74.0 43.5 69.7 1.1 40.5
Population 446/2 88.8 82.4 75.2 44.6 72.7 1.3 60.3
Population 395 78,4 76.6 76.6 45.0 69.2 1.0 36.4
lj 9.4 8.4 5.2 -23 - - -
HCP 6.24 9.01 9.63 6.92 - - -
Seeds’

Chishminskaya rannyaya (St.) 28.0 20.8 24.1 31.1 26.0 1.2 9.6
Yaktash 31.3 22.5 25.1 21.8 25.2 1.2 75
Smena 31.0 25.6 24.7 20.8 25.5 1.7 14.8
Demskaya 28.9 33.7 26.9 20.6 27.5 2.5 32.9
Population 276 34.5 31.7 26.8 28.8 30.4 1.6 13.3
Population 285 30.7 315 24.4 27.2 28.5 1.5 11.9
Population 318 31.3 28.0 26.4 26.7 28.1 1.0 5.2
Population 358 25.5 31.9 25.1 36.0 29.6 0.9 4.2
Population 392 23.2 25.4 23.4 15.7 21.9 1.6 13.2
Population 400 19.2 27.4 23.8 20.0 22.6 0.5 1.3
Population 446/2 25.5 26.8 23.2 19.7 23.8 15 11.9
Population 395 24.8 28.0 24.6 23.3 25.2 14 10.0
lj 1.6 1.6 -1.3 -1.9 - - -
HCP 3.48 3.39 4,52 5.61 - - -
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According to S. A. Eberhart, W. A. Russell, plasticity is a
positive response of the genotype to improved growing condi-
tions. As a parameter for evaluating this response, they pro-
posed the calculation of a linear regression coefficient, which
can be greater than (high responsiveness) and less than (weak
responsiveness) unit, as well as equal to one (changes in yield
fully correspond to changes in conditions).

In our experience, the highest responsiveness to better
growing conditions (b, > 1) was observed in Sudan grass hy-
brid populations 392, 400, 446/2 in terms of dry matter yield,
and in terms of seed productivity in varieties Smena, Demska-
ya, Chishminskaya rannyaya, Yaktash and hybrid populations
276, 285, 392, 446/2 and 395. All these varieties of intensive
type, develop high yields in optimal soil and climatic condi-
tions. However, their productivity decreases sharply under un-
favorable conditions or poor farming practices.

Chishminskaya rannyaya, Yaktash, Smena varieties and
hybrid populations 276 and 358 had a plasticity coefficient
lower than one (b, < 1) in terms of dry matter yield. Hybrid
populations 358 and 400 had a similar coefficient in seed
productivity. These cultivars have a genotypic potential that
is characterized by low responsiveness to changes in farming
practices. They are best grown on an extensive background,
where they can provide the greatest return at the lowest cost.

The Demskaya variety and hybrid populations 285, 318
and 395 had coefficient of plasticity equal to or close to one
(b,= 1) in terms of dry matter yield, the hybrid population 318
had the same index in seed productivity. These numbers have
the highest correspondence of changes in yield to changes in
growing conditions.

Following the model of S. A. Eberhart and W. A. Rassell,
the varieties that have plasticity (b,) close to 1, and the insig-
nificant stability index (6%d) should be considered as the most
valuable in breeding and practical terms. These cultivars, along
with a high stable yield, have high responsiveness to improved
conditions, which is typical for intensive type varieties. Ac-
cording to the results of the research, the following numbers
of Sudan grass can be attributed to them: Yaktash, Smena, hy-
brid populations 276 and 395 (by dry matter yield) and hybrid
populations 318 and 358 (by seed productivity). Among the
varieties presented in the studies, the most stable in dry matter
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yield were hybrid populations 358 and 276 (6%d = 18.9 and
28.9, respectively), and in seed productivity hybrid popula-
tions 400, 358, and 392 (62d = 1.3; 4.2 and 5.2, respectively).
Hybrid populations 446/2 and 392 (6°d =60.3 and 59.5) were
the most unstable in terms of dry matter yield, while varieties
Demskaya and Smena (6%d = 32.9 and 14.8) were the most un-
stable in terms of seed productivity. Cultivars of plasticity (bi)
less than 1, regardless of the stability index value (6%d), should
be considered as unpromising, since they lack an important
biological and economic feature as an adequate response to
improving growing conditions.
Discussion and Conclusion

The most perspective for breeding and farming practice
are cultivars of phenotypic plasticity to get high yields under
favorable cultivation conditions. It depicts their high respon-
siveness to better conditions. They slightly reduce productivity
in stressful conditions, that shows the stability of genotypes in
adverse conditions. The conducted research on the analysis of
phenotypic plasticity and stability made it possible to identify
the most adaptive varieties when cultivating them for food in
the Republic of Bashkortostan. Demskaya variety and hybrid
populations 285, 318 and 395 with a plasticity coefficient b,
close to and equal to one, are characterized as plastic; hybrid
populations 392, 400, 446/2 are responsive to improved grow-
ing conditions and are characterized as intensive —b,> 1. When
cultivated for seeds, population 318 is defined as plastic, while
Smena, Demskaya, Chishminskaya rannyaya, Yaktash culti-
vars, populations 276, 285, 392, 446/2 and 395 are responsive
to improved growing conditions and identified as intensive.

Based on a comprehensive assessment of varieties by the
value of the average yield of dry matter, phenotypic plasticity
and stability, the best numbers are recognized as populations
400 (yield 69.7 c/ha; plasticity — 1.1; stability — 40.5) and 395
(69.2 c/ha; 1.0; 36.4, respectively). When cultivating seeds for
yield, plasticity and stability, populations 358 (yield 29.6 c/ha;
plasticity — 1.0; stability — 5.2) and 318 (28.1 c/ha; 0.9; 4.2,
respectively) were distinguished. Thus, the new Sudan grass
hybrid populations have an advantage in productivity com-
pared to previous varieties and numbers regardless of weather
conditions.
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Annomayun. B obecnieueHNN CEIbCKOXO3IHCTBEHHBIX KUBOTHBIX KaYE€CTBEHHBIMU U BBICOKONUTATEIBHBIMH KOPMaMH Bey-
11asi poJib MPUHAUICKUT 0000BBIM TpaBam, B HikHeM [loBoimkbe — TpaJMIIMOHHON KyJIBType JrolepHe. [IponyKTHBHOCTD y
JIIOIEPHBI B TIPOU3BOJICTBEHHBIX YCIOBHUSIX COCTABIAET JIUIIb JECATYIO YaCTh €€ MOTCHLIUAIBHBIX Bo3MoxHOCTeH. Ileab -
CJIeIOBAHUI — OIPE/IEICHUE BIUSHUS CHIKEHHBIX HOPM BBICEBA, COPTOBBIX OCOOCHHOCTEH, CPOKOB MOCEBA M CHJIEPATOB Ha
CEMEHHYIO MTPOILYKTUBHOCTH JIFOLIEPHBL. [loeBoii onbIT BKIIIOUAN 2 CpoKa ceBa (BECEHHMU M JICTHHH), 3 BapHaHTa MUTATEIb-
HOTO peXHMa MO4BbI (€CTECTBEHHBIM (JOH MUTAHMS M 3allallika JIByX BHJOB CHICPAJIbHBIX cMecell (IO/ICOIHEUHHK + BHKA U
oBec + penbka)); 3 Bapuanta miotHocTu TpaBoctost (40, 80 u 400 Thic. pact/ra). HabmtoneHus mpoBOAMINCH Ha 3 copTax Jro-
uepHsb! (JlenuHckast mectHasi, Bera 87 u YHUTpO). Y4eTsl U HAONIOACHHUS OCYIIECTRIISIIM B COOTBETCTBHHU C OOIICITPUHATHIMU
METOIMKAMH OIIBITHOTO Jieja. Pe3ysbTaThl M MpaKkTHYecKasi 3HAYMMOCTh. B pesysbrare ncciieoBaHUi ObLIO BBISBICHO
OaronpusTHOE BIMSHHUE CUJIEPATOB HAa (pOPMHUPOBAHNE CUMOMOTHYECKOTO amiapara Ha KOpHsX JirolepHbl. [1o cpaBHEHUIO ¢
€CTECTBEHHBIM (DOHOM IHUTAHMS B BApUAHTAX C 3aIAlKOH CHAEPATOB KOJIMUECTBO KITyOSCHBKOB 3HAYUTENILHO YBEINYHBAIOC.
Ha ypoxxaliHOCTh CEeMEHHOII JIIOIEpHBI TaK)Ke OKa3bIBajia BIMSHIE T'yCTOTAa IOCEBA. B M3pEKEHHBIX TPAaBOCTOSIX 00Pa30BbIBaA-
JIOCh 0OJTbIlIee KOJIMYECTBO MPOAYKTHBHBIX OPraHOB, YTO CIIOCOOCTBOBAJIO YBEIIMUEHHIO cOopa ceMsiH. Vcrnonb3oBaHue cue-
palIbHBIX CMeCel TaKKe MOJIOKHUTEIFHO CKa3blBAIOCh Ha MPOJYKTHBHOM MoberoodpasoBanuu. KoiaudecrBo crebieil, kucrei
u cemsH B 0600e O0buto Ha 25-30 % Oomblie, yeM Ha KOoHTpouie. JIeTHUii moceB GaronpusITHO CKAa3bIBAJICS HA CEMEHHOW IMpPO-
JIyKTUBHOCTH JIFOIIEPHBI, €€ IoKa3aTenu B 1,2—1,6 pa3a mpeBbIIany JaHHbIE, TOTYYCHHBIE C TPABOCTOEB BECEHHETO CPOKA CEBa.
Hayunas HoBusHa. [y opomaemsbix ycnoBuil Huxnero [1oBoKbs JaHa KOMILIEKCHAs OLICHKA y4acTHsl OCHOBHBIX arpoTex-
HUYECKHX MPUEMOB B pealn3allii CEeMEHHON MPOAYKTUBHOCTH JIIOLIEPHBI: CPOKOB, CIIOCOOOB M HOPM BBICEBA C MIPUMEHEHHUEM
CHIePaTOB ISl YIOOPEHUS TOUBBI.

Knroueswvie cnosa: norniepHa, TyCTOTa CTOSIHUSA PACTCHUN, CHIEPAThl, OPOILICHNE, YPOXKATHOCTb.

na yumuposanusn: bypuesa H. M. ArporexHndyeckre mprueMbl BO3/IEIbIBAHUS JIIOIIEPHBI HA CEMEHA B YCIIOBUSX OPOIICHHUS B
Hwxkuem [ToBomkbe // Arpapbiii BectHuk Ypaia. 2020. Ne 10 (201). C. 8-15. DOI: 10.32417/1997-4868-2020-201-10-8-15.

Mama nocmynnenus cmamou: 29.06.2020.

IMocranoBka mpodiaemsl (Introduction)

D (HeKTHBHOCTh KUBOTHOBOJCTBA BO MHOI'OM 3aBHCHT
OT CTaOMIBHOTO OOECTICYCHUS CENbCKOXO3SHCTBEHHBIX KH-
BOTHBIX KaueCTBEHHBIMHU, BBICOKOOCIKOBBIMU M HEJOPOTUMHU
xopmamu. B Hmkuem IloBomkbe OCHOBHOH 00beM KOPMOB
BBIPAIMBACTCS Ha MaXOTHBIX 3eMJISAX, YACTHYHO — Ha OpO-
meHnu. Bexymas pois cpean KOpMOBBIX KYJIBTYpP OTBOAWUTCS
MHOTOJIETHUM 0000BBIM TpaBaM, B HmwxaeM [ToBomkbe — mmio-
nepHe. LIeHHOCTh ATOM KyJIBTYpHI ONpenesseTcs] CTaOMIbHON
YPOXalHOCTBIO U BBICOKOOEGIKOBOCTHIO Kopma [1, c. 41], [2,
c. 65], [3, c. 62], [16], [17]. OHa sBIsSIETCSI UICTOUHUKOM He-
3aMEHUMbBIX aMUHOKHUCIIOT ¥ BUTAMUHOB JUIsl )KHUBOTHBIX MO-
JIOYHOTO M MSICHOTO HarpaBieHHA. B cMecH ¢ MATIMKOBBIMU
6000Bas KyJabTypa 00eCIeunBacT COATaHCHPOBAHHOCTh KOpMa
10 O€JIKY, MOBHIIIACT MOEIAeMOCTb, TEXHOJIOTHYHOCTD TPH 3a-
TOTOBKE CEHa, TPAaBIHOW MyKH, CEHaka M APYTHX KOPMOB [4,
c. 63], [5, c. 28], [6, c. 18], [7, c. 49].

K coxanenuro, B mociegHee BpeMs BbIpAIlMBaHHE ITOH
KyJIBTYPBl OCHOBBIBACTCS HA JOPOTOCTOSAIINX MPHBO3HBIX CE-
MeHaX. B Takux ycloBHAX NMPaKTUYECKH HEBO3MOXKHO 00e-
CIICYUTh CTAOMIBHOE M BBICOKOPEHTA0ETHHOE MPOU3BOJCTBO
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BBICOKOOEIIKOBOI KOpMOBO# Onomaccel. Bee ato npusonut k
YAOPOXKaHHIO TPOU3BOJUMBIX KOPMOB U, KaK CJI€ACTBUE, K IO-
BBILICHUIO CE0ECTOMMOCTH KMBOTHOBOAUECKOW MTPOIYKIUH U
LIEHBI €€ peaTu3altu.

[TorennuanbHas NPOLYKTUBHOCTB JItOLEpHBl B HiunkHem
[MoBomxbe mocturaer 2,1-2,3 T/ra cemsiH, HO B MPOU3BOJ-
CTBEHHBIX YCIIOBHSX ypOXKail CEeMSH B CPEIHEM IO PEruoHy
ne npesbimaer 0,15-0,28 1/ra. OCHOBHBIMU OJIarONpHsTHBI-
MU YCJIOBUSIMH BO3/I€JIbIBAHUS JIFOLEPHBI HA CEMEHA IIPU Opo-
LIEHUH SIBJISIIOTCS ONTHMAJBHBIN CIIOCO0 TOceBa M IyCToTa
CTOSTHUSI pAaCTE€HU, BOAHBIA U MUTATEJIbHBIA PEKUMBI TOUBBI,
KOTOpBIE CIIOCOOCTBYIOT HanOosiee MOJHOM peanu3alyu Io-
TeHLMaja NpoyKTUBHOCTH JrolepHsl [8, ¢. 5], [9, c. 26], [10,
c.23].

B cBs3u ¢ 3TUM HaMu H3ydYalauCh BOIPOCH! YCOBEPILEH-
CTBOBAaHUS CIIOCOOOB BO3/EIIBIBAHUSI CEMEHHOW JIIOLEPHBI C
HCIONb30BaHueM cujepara. Llens uccnenoBaHuil 3axiiroda-
Jlach B BBISBICHMM BIIMSIHMSI TOUHBIX HOPM BBICEBA CEMSIH,
5 PEeKTUBHOCTH NMPUMEHEHHS CHJIEPATOB, COPTOBBIX 0COOEH-
HOCTEH JIIOLIEPHBI U CPOKOB MOCEBA HA MPOJYKTUBHOCTbH Ce-
MEHHBIX TPAaBOCTOEB 3TOH KYJIBTYPBHI.
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MeTooJi0rusi U MeToAbI HcciiegoBanus (Methods)

HccenenoBanust NpoBOJMIIMCH HAa ONBITHOM Iojie Beepoc-
cuiickoro HUU opomaemoro 3emnenenusd. Ilousel yuyacTka
TUIMYHBIE CBETIO-KAIITAHOBBIE, C HEBBICOKUM COZIEPKAHUEM
rymyca (1,60-1,72 %). Cxema ombITa BKJII04aj1a TPH BApPUAHTA
MUTATEIBHOTO PEIKMMA MTOYBBI: ITOCEB 110 35101 0e3 yno0peHuii
(KOHTPOJIBHBIM BapHaHT) U IO JABYM CHICPAIBHBIM CMECAM
(TIoZICOMHEYHUK + BHKA M OBEC + peIpKa); TpU BapHaHTa Ty-
ctoTel crosHU pacteruit (40, 80 u 400 TeIc. Ha 1 ra); nBa
cpoka ceBa( BeceHHHH H JeTHHH). Cioco0 moceBa JIOIEepPHBI
IIMPOKOPSAHBIN (TmpuHa MexXaypaaui 0,7 m). B ombitax nc-
[10JIb30BaIM TpaJuUUOHHbIM 1 Huxuero IloBomkes copr
monepHbl JIeHNHCKast MecTHast (KOHTPOJIb) U /1B HOBBIX CO-
pra — Bera 87 u Yuutpo.

ArpoTexHHKa BBIPAIIMBAHUS CHIEpATa BKJIIOYANA JOTO-
CEeBHOE BHECCHHE YHOOpEHHH a03aMHM, PACCUNUTAHHBIMU Ha
nmony4denne 30-35 T 3emeHON Macchl cMecel, KyIbTHBAIHIO,
MIOKPOBHOE OOpPOHOBAaHME U TIOCEB CHUAEPATBHBIX KYIBTY.
Hopwma BrIceBa nopcomHeynnka — 22 Kr, BUKH — 40 KT, 0Bca —
100 xr, penpku — 5 Kr BCXOXKHX ceMsH Ha | ra. 3a mepuon

B TennHcKadMecTHaaA ™ Bera 87

BEreTaluy Ha 3THUX KyJIbTypax ObLIO MPOBEACHO 2—3 IOJMBA
opocurenbHoi HopMmoii 6001200 m%/ra. CuepanbHbie Kyiib-
Typbl yOUpanu B KOHIIE MIOHS — Hadaie uroist. CkaluBaHue
cMeceil MPOBOAMUIOCH C U3MENBICHUEM U PaBHOMEPHBIM pa3-
OpachIBaHHEM IO Y4acTKy, IIOCJIE Yero cieioBaga o0paboTka
OIS TUCKOBBIM JIYIIMJIBHUKOM, 3aT€M — OTBaJIbHas BCIAIIKa
Ha nryouny 0,25-0,27 M. O6paboTka MOYBEI HEpe]] TOCEBOM
JIIOIIEPHBI COCTOSIA M3 JIBYX KYJBTHBALMH M 00S3aTEILHOTO
NIPE/INIOCEBHOTO PUKATHIBAHUS KOJBYAThIMH Karkamu. JIro-
LIEpHY BbICEBaNN cesuikoi TouHoro BeiceBa CH-16IIM ¢ mo-
ClIe/IyFOLIMM TPHUKaThIBaHKEeM. BeceHHnil cpok nmocesa Bapby-
poBaj Mo rogaMm uccienoBaHuil B npeaenax ot 30 ampenst 10
6 mas, netHuil — ot 1 1o 10 aBrycra. B TeueHue BereranuoH-
HOTO TICPUOJIa Ha IMOCEBAX JIFOLICPHBI MoiepKkuBaics nudde-
PEHIMPOBAHHBIN pekuM yBiIakHeHHs noussl — 70-75 % HB
(HamMeHbIIas BIIaroeMKOCTb) 110 1BeTeHus u 60—65 % HB — B
HOCJIeNyIOIMH epro. YOopka ceMsSH NPOBOAMIACH IOCIE
XUMHUYCCKON CYIIKH JIECUKAHTOM Tpu moOyperuu 78—85 %
6000B.

VHHTpO
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B 20
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Puc. 1. Konuuecmso KknybeHvK06 Ha KOPHAX I0UePHbL Nepe020 2004 nonb306anus npu zycmome cmoanus 80 000 pacm/ea 6 pasy ysemenus

B Leninskaya mestnaye W Vega 87 Unitro
g 50 - 76
&
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Spring sowing SUMBEr SOWINg

Fig. 1. The number of nodules on the roots of alfalfa of the first year of use at a density of standing 80 000 plants/ha in the flowering phase
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PesyabraTsl (Results)

W3 paHee nMpoBeeHHBIX HAMHU UCCIICIOBAHUN OBbLI CIeNIaH
BBIBOJI, UTO MTPUMEHEHHE OPTaHUKH CO37aeT Hanboee Oiaro-
MPUATHYIO Cpery sl Tpolecca akTUBHOTO 0000BO-pr300u-
aJpHOTO cMMOMO03a. B pesynbrare MUHEpaTU3aMyd OpraHnde-
CKOM MaccChl a30T CHepaTa MEePexXonnuT B MUHEPAIbHYIO (hop-
My 1 60Jiee IPOAOIKUTEIBHO HCIOIB3YeTCs pacTeHmsiMu [ 11,
c. 911, [12, c. 35], [13, c. 45], [14, c. 51], [15, c. 9]. Xopomio
Pa3BUTHIN CHMONOTHYECKHH anmapar Ha KOPHSIX MHOTOJIETHUX
6000BBIX TpaB CBHIETEIBCTBYET O OJIArOMOIYIHOM SKOJIOTH-
YECKOM COCTOSIHMHM TOYBHI. B OMBITax 3amamka cHAepaToB
CrocoOCTBOBAJIA YBEINYCHUIO YHCTA KITyOCHBKOB HAa KOPHSIX
pactenuit mronepHsl ¢ 20-33 10 29-58 Ha BeceHHEM CpOKe
cesa 1 10 49—80 mTyk Ha netHeM. [Ipu 3TOM Ha BapuaHTe C 3a-
TMAIIKON MOACOTHEYHIKA ¢ BUKOH MX KOJIMYECTBO U3MEHSIIOCHh
COOTBETCTBEHHO OT 35-58 1m0 52-76, a oBca ¢ peapbKoi — OT
29—46 no 45-60 mTyk Ha pacteHue (puc. 1).

o
D

ArpapHblit BecTHUK Ypana Ne 10 (201), 2020 r.

[MonnepxaHue ONTUMANBHOTO BOJHOTO M IHIICBOTO pe-
JKUMOB TIOYBBI CITIOCOOCTBOBAIO (DOPMHUPOBAHUIO HA JICTHUX
moceBax ypoxaitHoctu Ha yposae 0,73-0,80 u 0,54-0,63 1/ra
B MIEPBBIN U BTOPOI TOJI MOJIH30BAHUS COOTBETCTBEHHO. Ha Be-
CCHHHMX MOCEBAaX ATOT MOKA3aTelb B MIEPBBIH O MOIH30BAHUS
coctaBmi 0,52—0,60, Bo Bropoii—0,69—0,75 T/ra. Hanbomnee BbI-
COKHe ypoxan (hOPMHPOBAIIH ITOCEBBI COPTa YHUTPO (pHC. 2).

BaxHbIM TIOKa3aTesieM MpOJyKTUBHOCTH MTOCEBOB JIFOIICP-
HBI SIBJIICTCS] CTPYKTYpa ypoxkasi. PacTeHus: KOHTPOJIBHOTO CO-
pra JleHHHCKas MECTHasi IPU BECEHHEM CPOKE CeBa 00pa3o-
BeIBanU 1,8-2,9 reHeparuBHBIX cTeOieil, netHero — 1,9-3,3,
KHCTeH — cOOTBETCTBEHHO 29219 1 35-269, 6000B B KUCTH —
5,1-7,6 u 5,5-8,0 wit. Y copros ntoniepusl Bera 87 u Yautpo
9TH MOKAa3aTeIi ObUTH HECKOJIBKO BbIIIE (Tabmuia 1).

U3 1ByX cuepalibHBIX CMECEH JIyUIIM OKa3aJiCsl BAPUAHT
C 3aIaIiKoil MOJCONIHCUHUKA ¢ BUKOM. CTPYyKTYypHBIC TIOKa3a-
TEJM PAcTCHU HAa JAHHOM BapUaHTE UMENH 00Jice BBICOKHE
3HAUCHUS, YeM PU MCIIOJIL30BAHUU CMECHU KOBEC + PEIIbKay.

Puc. 2. Yposatinocmo ceMsH 10u4epHbl PA3HLIX COPMOB U CPOKOG Ce8a N0 200aM NONb306AHUS
(sapuanm eycmomol cmosHus pacmenuil — 80 moic/za)

Fig. 2. Yield of alfalfa seeds of different varieties and terms of sowing by year of use (variant of plant density - 80 thousand/ha)
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Tabmuma 1

Bnnsumne COPTOBbBIX OCOGCHHOCTeﬁ, TyCTOTBI CTOAHUA paCTeHI/If/l " CUaEpaToB HA CTPYKTYPHBIE ITOKA3aTENN
paCTeHI/lﬁ TIOLEPHBI IIEPBOTO rojja NMNO/Ib30BAHM A

IL10THOCTE Ha 1 pacrenun, mr. Bo6 C 606
Coprt TPaBOCTOSI, IpoayKTHBHBIX IpoayKkTHBHBIX 000B B KHCTH, EM3IH B 000¢,
ThIC/Ta credJeii KHCTeil T T
KoHTpo.ab (0e3 yno0peHnii), BeCeHHUI IOCERB
] (A 40 1.9 155 5.5 3.8
80 1.8 78 5.2 3.9
MecTHas 400 1.2 24 3.4 2.7
40 1.9 196 5.7 3.9
Bera 87 80 1.9 106 5.3 3.9
400 1,3 25 42 2.8
40 2.0 192 6.0 4,0
Yaurpo 80 1.9 94 5.8 4.1
400 1.5 23 4,5 3.0
@DoH — 3aMAIKA CMECH «IMOACOJHEYHHK + BUKA» (llseceﬂﬂnﬁ/.ﬂeTﬂnn CPOK ceBa)
2,9/3,3*% 205/243 7.4/7.9 4.4/4.5
Jlenmrckas 80 2.8/33 110/138 7.5/8.0 4.5/4.6
MecTHad 400 2224 29/42 5.1/5.4 3,9/4.1
40 3,1/3,5 220/239 7.9/8.1 4.6/4,7
Bera 87 80 3,0/3.3 119/138 7.7/8.2 4.4/4,8
400 2.2/2.4 32/37 5.2/5.6 4.0/4,1
40 3,1/3,7 227/228 7.9/8.7 4.5/5.2
Yuurpo 80 3.,0/3.5 129/140 7.7/8.2 4,6/4.9
400 2.1/2.7 32/39 5.4/6.0 4.1/4.4
DoH — 3amalIKa CMECH «OBEeC + peabKkay (BeCeHHHMI/JIETHHH CPOK CeBa)
J E— 40 2.7/2.,6 219/269 7.2/72 3.9/4.3
MeCTHAS 80 2.5/2.5 121/128 7,6/7.8 4,0/4.4
400 1,8/1,9 29/35 5,1/5,5 3.8/3.9
40 2.8/3.1 240/260 7.2/7.9 4.3/4,5
Bera 87 80 2.9/2.8 123/145 7,3/8.4 4,2/4,5
400 1,7/2.2 31/35 5.3/5.6 4,0/4,1
40 2.9/3.0 228/230 7.4/8.4 4.4/4.9
Yuaurpo 80 3.2/2.9 116/122 7,5/8.2 4,4/5.0
400 2.1/2.5 33/37 4.9/5,6 4,0/4,6
Table 1
Influence of varietal characteristics, density of standing plants and siderates on structural indicators
of alfalfa plants of the first year of use
Variety Grass density, On the same plant, pieces Beans in the Of seeds per le-
thousand/ha Productive stems | Productive brushes brush, pieces gume, number
Control (without fertilizers), spring sowing
. 40 .9 155 5.5 3.8
Leninskaya 80 18 78 5.2 3.9
mestnaya 400 1.2 24 3.4 2.7
40 1.9 196 5.7 3.9
Vega 87 80 1.9 106 5.3 3.9
400 1.3 25 4.2 2.8
40 2.0 192 6.0 4.0
Unitro 80 1.9 94 5.8 4.1
400 15 23 4.5 3.0
Background — the smell of sunflower + vetch mixture (spring/summer sowing period)
Leninskava 40 2.9/3.3* 205/243 7.4/7.9 4.4/4.5
i {1 80 2.8/3.3 110/138 7.5/8.0 4.5/4.6
Y 400 2.212.4 29/42 5.1/5.4 3.9/4.1
40 3.1/3.5 220/239 7.9/8.1 4.6/4.7
Vega 87 80 3.0/3.3 119/138 7.718.2 4.4/4.8
400 2.212.4 32/37 5.2/5.6 4.0/4.1
40 3.1/3.7 2271228 7.9/8.7 4.5/5.2
Unitro 80 3.0/3.5 129/140 7.7/8.2 4.6/4.9
400 2.1/2.7 32/39 5.4/6.0 4.1/4.4
Background — the smell of a /mixture of oats + radtsh/ (spring/summer sowi /ng period, .
. 40 2.7/2.6 219/269 7.2[7.2 3.9/4.3
Leninskaya 80 25125 121/128 o 4.0/4.4
mestnaya 400 1.8/1.9 29/35 5 1/5.5 3.8/3.9
40 2.8/3.1 240/260 2/7.9 4.3/4.5
Vega 87 80 2.9/2.8 123/145 7 3/8 4 4.2/4.5
400 1.7/2.2 31/35 5.3/5.6 4.0/4.1
40 2.9/3.0 228/230 7.4/8.4 4.4/4.9
Unitro 80 3.2/2.9 116/122 7.5/8.2 4.4/5.0
400 2.1/25 33/37 4.9/5.6 4.0/4.6
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ATPOTEXHOIOT U

Tabmuua 2

Bnusanue nsydaeMpix paKTOPOB Ha yPOXKAITHOCTD CEMSH TI0OI[ePHBI IEPBOTO I'Ofla MOTb30BaHUA, KI/Ta.

CpepHee 3a 3 roga

I'ycrora crosinus Copra gwuepusi (D)
DoH NHTAHAH — pacTeHuid, Thic/ra JleHuHCKAs
cHjJepaibHasi CMeCh (B) (C) MecTHAst Bera 87 yHI/[Tp()
Becennmnii cpok ceBa (A)
40 242 316 338
be3 ynobpenwmit 80 233 322 332
400 160 214 224
40 508 588 597
IToiCOMHEYHNK + BHKA 80 548 592 656
400 402 482 493
40 503 546 568
Ogec + penbka 80 512 564 584
400 352 432 462
JleTHmii cpok ceBa
40 698 738 816
TloaconHeuHuK + BUKa 80 776 796 858
400 622 656 716
40 648 707 756
OsBec + penbka 80 688 768 778
400 563 596 656

HCP A - 88-140 ke, B - 186-290 k2, C - 64-86 k2, D - 30-90 k.

Table 2

Influence of the studied factors on the yield of seed alfalfa first year of use, kg/ha. Average for 3 years

Nutrition background — Plant stand density, ; Varicties of alfuifa (D)
green manure mix (B) thousand/ha (C) Leninskaya Vega 87 Unitro
mestnaya
Spring sowing period (A)

40 242 316 338

Without fertilizers 80 233 322 332
400 160 214 224

40 508 588 597

Sunflower + vetch 80 548 592 656
400 402 482 493

40 503 546 568

Oats + radish 80 512 564 584
400 352 432 462

Summer sowing period

40 698 738 816

Sunflower + vetch 80 776 796 858
400 622 656 716

40 648 707 756

Oats + radish 80 688 768 778
400 563 596 656

LSD, A - 88-140 kg, B - 186-290 kg, C - 64-86 kg, D - 30-90 kg.

Ha ypoxaiiHOCTb CeMsIH JIIOLIEpPHBI CYIIECTBEHHO BIIMsJIA
T'YCTOTa CTOAHUS pacTeHuil. DopMupys 3aAaHHYIO MIOTHOCTh
TPaBOCTOS HA OMBITHBIX JICJIAHKAX, MBI CTPEMUIIMCh K CO37a-
HUIO ONTHMAJIbHBIX YCIOBUH I POCTa U PA3BUTHUS PACTCHUI
¢ 1eJbl0 000CHOBaHMSI BOBMOKHOCTH CHUYKEHHSI HOPM BBICEBA
JorepHbI Tpu mupoxopsiaaoM (0,7 M) mocese. [TogydeHHbIe
pe3ynbTaThl MOKa3ail MPEUMYIIECTBO BApUAHTOB C T'yCTOTON
crosHUs pacteHnid Ha 1 ra 40 u 80 ThIC. ITO0 CpaBHEHMIO C
IUIOTHOCTBIO TpaBocTos 400 Thic/Ta pacTeHHs B pa3pesKeHHBIX
roceBax MMeli 0oJiee BBICOKHE CTPYKTYPHBIC [TOKa3aTeIH H,
COOTBETCTBCHHO, YPOKaiHOCTh. OCOOCHHO 3aMETHOI 3Ta pas-
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HUILa 6])1.]18. BO BJIA’XKHBIC I'ObI, KOI'Jla I/I36])ITOK BJjIaru B I€pruoa
(bopMHpOBaHHs YpOXKasi CKa3bIBAJICS HA CO3PEBAHUH CEMSH: B
MoceBax ¢ OONBINEH MIOTHOCTHIO OTMEYAIOCh 3HAYUTEIHHOC
KOJIMYECTBO HEMO3PENBIX COIBETHH.

3a ro/bl UCCIECOBAHUN U3 TPEX H3y4aeMbIX COPTOB ITO-
LIEPHBI HAaUOOJIee ypPOXKAWHBIM IMOKa3aal ceOst COpT YHHTPO.
I[To cpaBHenuto ¢ Beroii 87 ero ypoxkaitHOCTh Oblia BbIIIE HA
2-11 %, c Jlenunckoit mectoit — Ha 13-30 %. B Bapuante
0e3 ymoOpeHuitl pa3Huia B ypokaitHocTu goxommia 1o 40 %
(Tabmuna 2).
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Oocy:xnenne u BbiBoabI (Discussion and Conclusion)

B mpoBeneHHBIX OMBITaxX B BapHaHTaX M3PEKEHHOTO Tpa-
Boctos (40 n 80 ThIC. pacT/ra) 00pa30BBIBATIOCH OOJIBIIIECE YNC-
JI0 IPOIYKTUBHBIX CTEOJCH, BETBEH, KUCTEH 1 O000B B KUCTH,
YTO MOJOKUTENIFHO CKa3bIBANIOCH Ha cOope cemsH. [1pu rycro-
Te TpaBocTost 400 Thic/Ta CTEOIN JTIOIEPHBI OBUTH 3HAYNTEIb-
HO TOHBIIIE, C MEHBIIIMM KOJIMYECTBOM KHUCTEH 1 6000B.

Ha ¢opmupoBanne TeHepaTWBHBIX BETBEH 3HAYNUTEIHHO
BIrsUTH (poHBI muTaHus. [Ipy BO3IENBIBaHUY JTIOIEPHBI B Ba-
pUaHTE 1O CUAEPATIbHOW CMECH IIOJICOJHEYHUKA C BHUKOH Y
pacTEeHM JIIOLIEpPHBI BECEHHEIO CpPOKa CeBa € I'yCTOTOM CTO-
staust 40 m 80 ThIC. pacTeHuit 6buT0 chopmupoBano 2,1-3,1,
JIETHETO CpoKa ceBa — 2,4—3,7 reHepaTUBHBIX cTeOs. cmob-
30BaHME CHICPATBHON CMECH «OBEC + peapKay TaKkKe CIoco0-

TpaBocTOli JIETHErO CpOKa ceBa B MEPBBII Ioj MOIb30BaA-
HHS OKa3aJICsl II0 CPaBHEHUIO C BECEHHUM OoJee IPOIyKTHB-
HBIM. Bo Bcex BapuaHTax JIeTHEro oceBa 0Ka3aTelIl CEMEH-
HOHW npoayKTHBHOCTH ObUIH B 1,1—1,6 pasa Bbllle OJHOMMEH-
HBIX BECCHHHUX.

Takum 00pazoM, [J1s OTYyUESHHUST BHICOKHX YPOXKAeB CEMSIH
Ha yposHe 0,7-0,8 T/ra He0OXOAUMO UCIIONB30BaTh COUETAHUE
ClIeqyIOIMX (haKTOPOB: CO3AaHKUE I'yCTOTHl CTOSIHUS B Ipese-
nax 80 TeIC. pacTeHWi Ha | Ta NMpPU MIMPOKOPSTHOM TOCEBE
0,7 M, neTHUI CpOK MOCEBa, YIyUIIeHHE MUIIEBOr0 peXuMa
TIOYBBI 32 CUET CHJIEPAIbHBIX CMeceil, moiepxanue audde-
PEHIIMPOBAHHOIO peXXMMa yBIaXKHEHHsI Ha ypoBHe 75-60 %
HB u ucnosnp30BaHne HOBBIX BBICOKOIPOIYKTUBHBIX, OT3bIB-
YHMBBIX HA OPOILICHUE COPTOB.

CTBOBAJIO YBEIHUYCHHUIO MPOAYKTHBHOTO MMOOET000pa30oBaHUSL
Ha 25-30 % 1o cpaBHEHUIO C KOHTPOJIBHBIM BAPHAHTOM.
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Agrotechnical methods of alfalfa cultivation for seeds under
irrigation conditions in the Lower Volga region

N. I. Burtseva!™
! All-Russian research institute of irrigated agriculture, Volgograd, Russia
“E-mail: burczeva.58@yandex.ru

Abstract. Legumes play a leading role in providing farm animals with high-quality and highly nutritious feed, while in the
Lower Volga region, the traditional alfalfa crop plays a leading role. The productivity of alfalfa in production conditions is only
a tenth of its potential. The purpose of the research is to determine the impact of reduced seeding rates, varietal characteris-
tics, seeding time and use of siderates instead of mineral fertilizers on the seed productivity of the crop. The field experience
included 2 terms of sowing — spring and summer, 3 variants of the soil nutrient regime: the natural background of nutrition and
plowing of two types of sideral mixtures (sunflower + vetch and oats + radish); three variants of the density of herbage (40, 80
and 400 thousand plants/ha). Observations were made on three varieties of alfalfa (Leninskaya mestnaya, Vega 87 and Unitro).
Records and observations were made in accordance with the generally accepted methods of experimental work. Results and
practical significance. As a result of research, a favorable influence of sideral masses on the formation of a symbiotic appa-
rate on alfalfa roots was revealed. In comparison with the natural background of nutrition, the number of nodules significantly
increased in the variants with the plowing of siderates. The yield of seed alfalfa was also influenced by the density of sowing.
More productive organs were formed in sparse grass stands, which contributed to an increase in the collection of seeds. The
use of sideral mixtures also had a positive effect on productive shoot formation. The number of stems, brushes and seeds in the
bean was 25-30 % more than in the control. Summer sowing favourably affected the seed productivity of alfalfa, its indicators
were 1.2—1.6 times higher than the data obtained from the grass stands of the spring sowing season. Scientific novelty. For
the irrigated conditions of the Lower Volga region, a comprehensive assessment of the participation of the main agrotechnical
techniques in the implementation of alfalfa seed productivity is given: terms, methods and seeding rates with the use of sider-
ates for soil fertilization.

Keywords: alfalfa, density of standing plants, siderates, irrigation, yield.
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CopT ¥ ero kayecTBo B YHeprocoeperaieii TeXHOJIOTHH
MPOM3BOACTBA TOMATA
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Annomayus. B XXI cronerun ons copra B pOpMUPOBAHUHU BEIUYMHBI U KauecTBa ypoxkas Bo3pacret ¢ 20—-40 no 70 % u 6o-
nee. O4EeBUIHO, YTO POJIb COPTA 3HAYUTEIHHO BO3PACTACT HE TONBKO B MTOBBIIICHUH NMPOAYKTHBHBIX, HO M CPEIOYITYUIIAIONTIX
GyHKIMH arpoUTOLEHO30B, B TOM YHUCJIE TOYBOYIYUIIAONIMX, (UTOCAHUTAPHBIX, OMOIHEPIeTHUECKHX, AU3aHO-ICTEeTHYe-
cKuX u Jip. bonpiioe BHMaHue yiensercs 1 BHEIIHEMY BHLY, TEKCType, BKyCOBBIM CBOMCTBAM IUIOJIOB, YTO TOBBIIIAET UX JU-
€THYECKYIO IEHHOCTh U OOIIYIO MPHUBJIEKATENbHOCTD IS MoKynaTtenei. Meronsl. VccienoBanus IpOBOANIN Ha SKCTIEPUMEH-
TanbHOM y4acTtke dDenepanbHOro arpapHoro HayqHoro neHTpa Pecnyonuku Jlarecran B 2017-2019 rr. B mpou3BoncTBEHHBIX
YCIIOBHSIX B PAacCaJHON KyJIbType UCTBITHIBAIN 12 IIMPOKO MCIOJIB3YyEMBIX B IOCIEIHNUE TOMIBI B PECIyOINKe COPTOB TOMATA.
Coptroobpa3supl uzydens o meroauke ALJMPO u no meroanke ['ocynapcTBEHHOTO COPTOUCTIBITAHHS CEITLCKOXO3SIHCTBEHHBIX
KyJl1bTyp. Pe3ynbrarsl. BoisBiieHbl epCreKTHBHBIE COPTA C BBICOKOW aJalTHBHOCTBIO M CTA0MJIBHOCTBIO B OKCTPEMaIbHBIX
YCIIOBUSIX PaBHUHHOM 30HBI pecryOiauku. Hamu ycraHoBieHbl MOp(do-aHAaTOMUUECKUE W (PU3MOJIOTHYECKUE M3MEHEHUS Y
COPTOB IITaMOOBBIX (HOPM, ONPEACISIONINE UX TTOHMKEHHYIO 110 CPAaBHEHHIO C OeciiTaMO0BbIMU (hOpMaMH YCTOHYMBOCTD K
3acyxe, 4YTO CYIIECTBEHHO YTHETAaeT NMPOAYKIIMOHHBIE MPOIECCHl B 3aCyNUINBBIE rofibl. Hanbonee sKOHOMUUECKUM 0Ka3alioch
BO3JIEJIBIBAHUE COPTOB C BBHICOKOM yPOKaHHOCTBIO CTAHIAPTHBIX MI0A0B — Mapesna, Mupax, F, Anapomena. BosnenviBanue
copra I'ycap obxomunock nopoxe B 1,6 pasa, uem F, Annpomena. 3aTparel Ha monyueHue 1 T CTaHAAPTHOTO YpoXkKast y APyrux
COpTOB ObIIa CymiecTBeHHO Bhille. HayuHasi HOBU3HA 3aKITI0YaeTCs B M3YYEHUH ITPU3HAKA COKPALICHHUS IPOJOKUTEIEHOCTH
BEreTallMoHHOIO MepHo/ia B COYETAaHUHU pa3Mepa U YPOXKaiHOCTH IUIOA0B Ha OMOXMMUYECKHUIl COCTaB, BKYCOBBIX U TEXHOJIOTH-
YECKHX, YTO SBIAETCS IPEOJOJICHUEM OTPHUIIATENIBHBIX CBA3EH, MM JOCTIDKEHHE MX KOMIIPOMHICCHOTO codeTanus. B mporecce

CO3/IaHMSI HOBBIX U MX UCTIBITAHUHU 3TU KPUTEPUHU OIICHKH JTOJIKHBI CTaTh OMPEACIISIONINMHU.
Knioueswvie cnosa: coprt, npu3HaK, KA4ECTBO, MPOAYKTUBHOCTD, KUCT, IJI0J], YCTOWYMBOCTbD, TEXHOJIOTHS, OLICHKA.

s yumuposanusn: Bemmxanos H. M. Copt u ero KauecTBO B 3HEprocOeperaroiieii TeXHOIOIUK IPOU3BOACTBA ToMarta //
ArpapHsbriii BecTHHK Ypaia. 2020. Ne 10 (201). C. 16-21. DOI: 10.32417/1997-4868-2020-201-10-16-21.

Mama nocmynnenua cmamou: 28.02.2020.

IMocranoBka npod.aemsl (Introduction)

B XXI cronerun nons copra B pOpMHPOBAHUU BEITHYH-
HBI U KauecTBa ypoxas Bozpacrer ¢ 2040 no 70 % u Gonee.
Baxneliniee MecTo IIpU 9TOM 3aliMyT CEJIEKLUS U CEMEHOBO/I-
CTBO, Oa3upyrolecs Ha COBPEMEHHBIX JOCTHIKEHHUSX HAyKH
B YIIPaBJICHUN MU3MEHYHUBOCTHIO U HACJIEACTBEHHOCTHIO ajar-
THUBHO 3HAYMMBIX U XO3SIMCTBEHHO HCHHBIX MMPHU3HAKOB. Oue-
BHJIHO, YTO POJIb COPTA 3HAYUTEIHHO BO3PACTAET HE TOIBKO B
TIOBBILICHUH MPOJIYKTHBHBIX, HO M CPEIOYITyUIIAOIIUX (yHK-
LU arpo(UTOIIEHO30B, B TOM YHCIIE [TOYBOYITYUIIAIOIINX, (HH-
TOCAHUTAPHBIX, OMOIHEPTETHUCCKUX, TU3AHHO-3CTCTHYCCKUX
u np. [4, c. 23], [6, c. 14].

Tomar — oHa U3 caMbIX MOIMYJISIPHBIX OBOILHBIX KYJIBTYD B
mupe. lupokoe pacrnpocTpaHeHue KyJibTypa noixyuyuiia Osa-
rogaps BbICOKUM BKYCOBBIM U IMUTATCJIbHBIM KauC€CTBaM ILJ10-
J0B, KOTOPBIC UCIIOJB3YCTCA B IMUITY KaK B CBEKEM, TaK U B
nepepaboranHoM Buje. [IporcxoquT cMeHa TpeOOBaHHI PHH-
Ka: OT KIIaCCUYECKUX TUIIOB K CHICNUAJIBHBIM COpTaM, TaKUM
KaK pasHOOKpAICHHBIC, CIIMBOBHUIHBIC, MCJIKOIIJIOAHBLIC, KHU-
CTCBBIC, BUIIIHCBUIHBIC U KOKTEHJIbHBIE. boJibllioe BHUMaHKUE
YAEIIAETCS U BHEILIHEMY BUJLY, TEKCTYPE, BKYCOBBIM CBOMCTBaM

16

TUTONIOB, YTO MOBBIIIAIOT WX JUETHYCCKYO IICHHOCTH M OOIIYIO
MIPUBJIEKATEIBHOCTD IS TOKynarenei (5, ¢. 16], [8, c. 34-37].
OO0cykaast OAXOAEI K U3YYCHHIO IKOJIOTO-TEHETHISCKUX OC-
HOB aJaNTHUBHOW CHCTEMBI CEJIEKIUU, Mbl CUMTAEM Ba’KHBIM
00paTUTh BHUMAaHWE HA TO, YTO TCHETHYCCKHUE OCOOCHHOCTH
COPTOB W THOPHUIOB MOTYT M3y4aThCs MOCIE TTOHUMAaHUS (pu-
3HOJIOTHYECKON, MOP(POAHOTOMHUYCCKON ¥ (peHOIOTHUICCKOMH
CYITHOCTH MCXaHHW3MOB U CTPYKTYp, 00CCIICUMBAIONINX BO3-
MOXKHOCTbh YBEIMUYEHUS! MX TMOTEHLMAIBHBIX BO3MOXKHOCTEH
B KOHKPETHBIX YCJIOBHUSX BbIpallluBaHus. B To xe Bpems mnpu
PBIHOYHOI SKOHOMUKE POJIb COPTa OCOOCHHO BEJINKA B CHIKE-
HUHM MEKTOJIOBBIX KOJICOAHUH BETMYMHBI U KaueCTBa YPOXKasl.
OCHOBHOW JTHMHUTHPYIOUUH (pakTop A pocTa U pa3BHTHUSL
pacteHuit Tomara B PecryOnuke JlarectaH — BRICOKasT TEMIIC-
parypa Bo3ayxa u mouBsl [9, c. 131], [11, c. 42]. B cBs3u ¢
STUM ILENIbI0 HAlllUX HMCCIEI0BAaHUMN SBISUIOCH ONpeAeiiCHUE
mapaMeTPOB aTANITHBHOMN CIIOCOOHOCTH M DKOJIOTHIECKON CTa-
OMIIFHOCTH HOBBIX COPTOB TOMATa, & TAKXKE H3YICHUC BIIASHUS
M3MEHEHUs BEJIMYMHBI U KAUeCTBa YpoxkKasi Ha UX XUMHUKO-TeX-
HOJIOTUYECKUE TOKa3aTesH MII00B.
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MeTtoaosiorus u metoabl uccijeropanus (Methods)

HccrnenoBanus MpOBOIMIIN Ha SKCIICPUMEHTATIHHOM Y4acCT-
ke PenepaabHOTO arpapHOTO HAYYHOTO IeHTpa PecmyOmuku
Harectan B 2017-2019 rr. B mpon3BOACTBEHHBIX YCIOBHUIX
B paccagHOi KyJIbType HUCTBITHIBAIN |2 IMHUPOKO UCIIONB3ye-
MBIX B TIOCJICTHHE TOJIBI B peciyOnrke copToB TomMaTa. Cpenu
Hux copra IIpunaectposckoro HUMCX T'ycap, Anmpomena
F1, Hosunka IlpunnectpoBss, Pud, bamnana u Amyrner; ce-
nekiuu Bonrorpajickoit onbiTHON ctanimu Beepoccuiickoro
HUMW pacrenueBonctBa — ap 3aBomkes, HoBudok, Bonro-
rpaackuii 5/95, cenexkunu KpacHogapckoro HUU oBomrHOTO M
kapToenpHOro X03sicTBa — copta Mupax, MapssiHa, Bepa.
N3ydeHne 3K0IOrMUeCKOM U F€HOTUIIMYECKONH U3MEHUNBOCTH
MIPOBOJMIIOCH ITyTeM TOJEBBIX, JTa0OpaTOPHBIX, CTAIMOHAp-
HBIX ¥ DKCIICAWIIMOHHBIX HccaenoBanuii. Coproodpasisl n3-
yuaensI o Meroguke AIIVPO u mo Metonuke ['ocynapcTBen-
HOTO COPTOMCTIBITAHUS CEIHCKOXO3SHCTBEHHBIX KYyJIBTYp [2,
c. 611, [6,c.94],[7, c. 28].

OCHOBHBIMHU TIOKA3aTEJISIMH OTIBITA SBISFOTCS:

— penonocuueckue naorodenus (OCeB — BCXObI, BCXOIIbI —
L[BETEHHE, [[BETCHUE — TEXHUIECKasl CIEIOCTh) U BECh BEreTa-
LIMOHHBINA NIEPUO OT IIOCEBA 10 TEXHUYECKOU CIENOCTH;

— Mopgonozuueckue xapakmepucmuxu u ouomempus —
BBICOTAa OCHOBHOTO Tto0era (cM), KOJIMYECTBO TUIOAOHOCSIIINX
BETBEH (IIT.), YMCIIO TUIOAO0B HA |—2 KUCTH, YPOKaHOCTH TO-
BapHBIX IIOMOB (T/Ta), Macca miona (T);

— mMexHon02UYecKull aHaIu3 — CofepKaHue Cyxoro Belle-
ctBa (%), cymma caxapoB (%), xuciaotHOCTE (%), KapOTHH
(mr %), ackopbuHOBas kuciaoTa (Mr %).

0 YN N . T+
- -
PesyabTaThl (Results)

B HEOMaronpusTHEIX MOYBEHHO-KIMMATHYECKUX M TIOTO-
HBIX YCIIOBHAX PEIIaroIee 3HaYeHUE B POPMUPOBAHUN 3KOJIO-
THYECKOH YCTOMUMBOCTBIO arpOdKOCHUCTEM M arpoiaHmad-
TOB UTpaeT Mox00p KyIBTUBHPYEMBIX COPTOB, 00JIaqarolInx
IBOJIOIIMOHHO 0OOCHOBAHHON M TEHETHYECKU JCTCPMUHHUPO-
BaHHOHN TOJIEPAHTHOCTHIO K MECTHBIM a0HMOTHYECKUM H OHO-
THYECKHUM cTpeccopam [6, ¢. 21], [10, c. 367].

MO)XHO OTMETHTb, YTO HMPOAYKTHBHOCTH COPTOOOPA3IOB
3aBHCHUT B IEJIOM HE OT CPETHHX KIMMATHYCCKUX ITOKa3are-
JIeH, a OT KOPOTKUX MEPUOJOB BO3ACHUCTBHS ONAarOmpHATHBIX
1 HEOIAroMpHUATHBIX METEOPOJIOTHYECKUX (PaKTOPOB, BIHS-
HUE KOTOPBIX Ha Pa3NWYHBIX 3Talax OHTOTCHE3a PACTCHUI
He oauHakoBo. «Kpuruueckum» B OHTOreHE3e pacTeHHM SB-
nsfeTcs mepuox (OPMHUPOBAHUS PENPOAYKTHBHBIX OPraHOB
(IIBETOYHBIX TOYEK). 3aKiajKa MEepPBOW KHUCTH MPEACTABISAET
0CcO0yI0 TIEHHOCTh Ha POCT W HAKOIUICHHE CYyXHX BEIIECTB U
Mepexo]] ACCHMIISIHTOB B XO3AWCTBEHHO LIEHHYIO YacTh ypO-
xas [10, c. 367], [14, c. 56-58]. Hammm nccienoBaHUSMHU
YCTaHOBIICHO, YTO yKa3aHHBIM Mepnof mpomommkancs 31-33
(F, Anmpomena, Hosunka IlpuanectpoBbs, Mapesana) mo 43
(Amyner) cyrok. KommdecTBo 3aBsf3aBIIMXCS TUIOAOB (ILTO-
IIBI C 2 TIEPBBIX KUCTEH) y M3yUEHHBIX COPTOB OBLIA CpemHss
(12—17 mt.). Haubosee nepcrneKTUBHBIMU B JJAHHOM HaIlpaB-
JICHUH OKa3amuch copra F, Anapomena, Bonrorpanckui 5/95,
Mapssna, HoBuyok (tabnwma 1). B nemnom m3ydeHHsie copra
OTIIMYAIIUCH JTOCTATOYHO BBHICOKUM IIOPOTOM 3aBSI3bIBACMOCTH
wtonoB (48—74 %).

Tabmuma 1

Iloxa3arenu pocTa u pa3BUTUA IOBEHIIbHBIX pacTeHUII ToMarta, 2017-2019 rr.

CocTostHUE pacTeHMil Yepe3 MecsiIl nocJie

Boicora | Kosmuectso | ucio nionos BBICA/IKH B [PYHT
Coproodpasen OCHOBHOIO | ILIOAOHOCH" MaccoBblie Bexoabl —| KoanuecTBo nBer-

modera, cM | IUX BeTBei | 1-1 KUCTD | 2-51 KHCTh aaKiaica 1 KMCTH |xoB na 1 KHCTH, IIT.
Jap 3aBomxbs (St) 42 3.1 5.3 6.4 36 8
Amyner 38 34 5.2 5,7 43 7
F., Aaapomena 47 4,0 7.4 9.2 32 9
Boarorpajackuii 5/95 51 3.3 6.4 8.7 36 8
Bepa 46 2.8 4.3 6.1 42 6
I'ycap 51 3,7 5.2 4.8 37 7
MapbsiHa 48 3.6 7.8 9.2 31 10
Mupax 53 3.8 6.4 8.6 33 8
Hosuuok 49 4.2 5.3 6.6 36 10
Hosunka [IpuaHecTpoBbs 54 4.4 6.2 7.8 32 9
Pud 46 3.2 4.1 6.1 38 7
Turan 52 4.1 3.6 5.7 42 8

Table 1

Growth and development of juvenile tomato plants, 2017-2019

Height of | Number of | Number of fruits | T Comd o O] H
Variety sample the main es- | fruit-bearing Mass shoots — Number of flowers
cape, cm branches | 1st brush | 2nd brush lavine 1 brush
aying 1 brus per 1 brush, pcs.

Dar Zavolzh’ya (St) 42 3.1 5.3 6.4 36 8
Amulet 38 3.4 5.2 5.7 43 7
F. Andromeda 47 4.0 7.4 9.2 32 9
Volgogradskiy 5/95 51 3.3 6.4 8.7 36 8
Vera 46 2.8 4.3 6.1 42 6
Gusar 51 3.7 5.2 4.8 37 7
Mar’yana 48 3.6 7.8 9.2 31 10
Mirazh 53 3.8 6.4 8.6 33 8
Novichok 49 4.2 5.3 6.6 36 10
Novinka Pridnestrov’ya 54 4.4 6.2 7.8 32 9
Rif 46 3.2 4.1 6.1 38 7
Titan 52 4.1 3.6 5.7 42 8
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Tabnuna 2
buonormyueckas u Mmopdomornyeckas xapakKTepucTiuKka COpToB romata, 2017-2019 rr.
BeTeHHe — ToBapHBIX IJ1010B
CopTtoobpa3zen E;)e‘ggll;]n; H HAYAJ10 T/Ta t/ra 50 % Hl}i[:;:ilr
CO3peBaHMsI 0T 00Iero |K CTAHIAPTY i

Jap 3aBomxkss (St) 28 44 48,5 | 37,4 77,1 100,0 121
Amyrer 26 48 41,7 | 383 91,8 97,6 138
F., Aunpomena 28 41 494 | 472 95,5 126,2 116
Bourorpanckuii 5/95 27 46 42,8 38,1 89,0 101,8 140
Bepa 23 52 40,4 | 36,8 91,0 98,3 106
I'ycap 25 47 33,5 28,7 85,6 76,7 140
Mapbsiua, 28 42 51,2 | 48,6 94,9 129,9 120
Mupasx 26 40 48,5 | 452 93,1 120,8 136
Hogsmuok 24 50 41,3 | 384 92,9 102,6 108
Hosunka [IpugHecTpoBbs 27 47 40,8 | 36,2 88,7 96,7 112
Pud 28 53 344 | 29,8 86,6 79,6 110
Turan 27 52 33,8 | 30,4 89,9 81,2 80

Table 2

Biological and morphological characteristic of tomato varieties, 2017-2019

. Flowering — Commodity fruit
Variety sample levgsvglrslﬁa the beginngl:ng t'ha Jha % of the 42 i mFaitsald

of maturation total standard ’
Dar Zavolzh’ya (St) 28 44 485 | 374 77.1 100.0 121
Amulet 26 48 417 | 38.3 91.8 97.6 138
F, Andromeda 28 41 494 | 47.2 95.5 126.2 116
\Volgogradskiy 5/95 27 46 42.8 | 38.1 89.0 101.8 140
\era 23 52 404 | 36.8 91.0 98.3 106
Gusar 25 47 335 | 28.7 85.6 76.7 140
Mar’yana 28 42 51.2 | 48.6 94.9 129.9 120
Mirazh 26 40 485 | 45.2 93.1 120.8 136
Novichok 24 50 413 | 384 92.9 102.6 108
Novinka Pridnestrov’ya 27 47 40.8 | 36.2 88.7 96.7 112
Rif 28 53 344 | 29.8 86.6 79.6 110
Titan 27 52 33.8 | 304 89.9 81.2 80

Bbicokasi moTeHUMaNbHAsS YPOXKAHHOCTH IOJOKUTEIBEHO
KOPPEIMPYET C MPOIOKUTEIEHOCTHIO BEreTA[IOHHOTO MIepH-
0/1a, ¥ YPOXKalHOCTh HAXOAUTHCS B MPSMON 3aBUCHMOCTH OT
MIPOJOJDKUTENLHOCTH (a3bl (POPMHUPOBAHUS 3a4aTOUYHBIX Oy-
TOHOB — LIBETEHHE, & TAK)KE — [IBETCHNUE — HAYaJI0 CO3PEBAHUS
[15, c. 62], [13, c. 64-65], [16, c. 82]. Ilo BeauuuHe 0OIIEH
YPO)KaHHOCTH BCE€ HCIIBITHIBAEMBIC COPTa MOXKHO pas3lesiuTh
Ha TpH IpyIsl. B nepyro rpymnmy ¢ BEICOKOH ypoykaltHOCTBIO
TOBapHBIX IWI070B 45,2—48.,6 T/ra BXOomIN copTa MaphbsHa,
Mupax, F, Angpomena; Bo BTopyo IpyIly ¢ ypo:xaiHOCTbIO
34,4-38,3 t/ra — Amyrer, Bepa, HoBuuok, Bonrorpanckuii
5/95, HoBunka IlpunHectpoBss; B Tpetbio ¢ 30,0 T/ra — copr
I'ycap (Tabmuna 2).

[To BenmmuMHE ypOXKaHOCTH CTaHAAPTHBIX KPACHBIX ILIO-
JIOB COpTa TaKXKe Pa3AeIMiINCh Ha TPH rpymmbsl. B ommune ot
rpaJialliid COPTOB IO OOIICH YpOXKAHHOCTH, B IMEPBOU IPyII-
ne ocranuch copra — F, Anapomena (40,3 1/ra), Mapbsna
(38,6 T/ra), BTOpas rpyImma MOMOJHWIACK COPTOM Mupax
(33,4 1/ra). CranmapTHOCTh ypoxasi Y OOJIBIIMHCTBA COPTOB
ObuIa IOCTATOYHO BHICOKOW — B Ipexnenax 65 % y copra Mu-
pax; 70 % —y copros Mapsbsana, F, Annpomena. Munumas-
HOC KOJIMYECTBO CTAHAAPTHBIX TI0110B (49,2 %) ObLIO y copTa
Bepa u 58,2 % —y copra I'ycap. [IpuunHoit HU3KOHM cTaHgapT-
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HOCTH ypoykast y copta Bepa Ob110 Gosibliiee KoMuecTBO Tpec-
HyBIIHX U 18,6 % OOJIBHBIX TIO/IOB.

[IposiBiieHre NpU3HAKA COKPAIICHHS NPOAOIDKUTEIBHO-
CTH BETeTallMOHHOIO MEpUuoia B COYETAHWU pasMepa M ypo-
JKallHOCTH IJIOJ0B Ha 6I/IOXI/IMI/I‘-IeCKOM COCTaBC, BKYCOBBIX U
TEXHOJIOTUYCCKUX KAUCCTBaX SABIACTCA MPCOJOJICHUCM OTpU-
aTCJIbHbIX CBH3CI71, WA OOCTUIKCHUEM HX KOMIIPOMHCCHOTO
coyetanus. CormacHo Tabnuie 3, copepkaHue CyXuxX pacTBO-
PHUMBIX BEIIECTB y BCEX U3yUYEHHBIX COPTOB OBLIO BBICOKMMH —
kosiebanock B npenenax 5,46 % y F, Augpomena; 5,92 % —y
copra Mupax, acKOpOMHOBOU KHCIOTHI OT 6,28 Mr % (Bepa)
10 9,12mr % (Hosunka [IpugHecTpoBbs), IO CyMMe caxapoB
M3y4YEHHBIE COPTOOOpA3Ilbl MPEBBIMIATN CTAaHAAPTHBIH COPT,
41O TpeOyeT AanbHeiel paboThl.

Oo6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

DHeprocOeperaronie TeXHOJIOTHH JJOIDKHBI IPEyCMaTpH-
BaTh MCIIOJIb30BAaHUE COPTOB M THOPUIOB C BHICOKOW CTaHIap-
THOCTBIO YpOXasd U XOpPOIIUMHU XUMHUKO-TEXHOJIOI'MYECCKUMU
nokasaressiMu iozioB. [Ipu pacuere s5KOHOMUUECKOH U OHO-
9HepreTnueckoil ApQEeKTHBHOCTU BO3JENBIBAHHS COPTOB 32
OCHOBY OBIIIA B3SITHI TEXHOJIOTHYECKUE KapTbl BO3ACIBIBAHUA
TOMara C (paKTI/I‘IECKI/I MPOBECACHHBIMH arpoOTCXHUYCCKUMMU,
MaTe€puajbHO-ACHC)KHBIMU W OSHEPIreTUUYCCKUMU 3aTpaTraMu.
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Ta6muna 3
buoxnmuyeckne nokasarenn IIOJ0B COPTOB ToMara 2017-2019 rr.
Coproodpa3eny B % na cripoe Bemectno Kapotun, mr % Ackop6uHosas
Cyxoe BenectBo | Cymma caxapoB | KucjaoTrHocTh ’ KHCJI0TA, MI %o
Jap 3aBomxbs (St) 5,36 2,31 1,60 1,60 8,15
Awmyrner 5,16 2,39 1,44 1,47 7,34
F, Annpomena 5,46 2,55 1,49 0,68 8,75
Bosrorpaackuii 5/95 5,80 3,02 1,34 1,60 8,45
Bepa 4,66 3,06 1,38 1,41 6,28
I'ycap 5,36 2,38 1,60 1,28 7,41
MapsbsiHa 5,78 2,54 1,29 0,68 8,62
Mupax 5,92 2,70 1,46 1,76 7,67
Hosnuok 5,62 2,94 1,71 1,38 8,07
Hosunka [TpunnectpoBbst 5,66 2,81 1,66 1,54 9,12
Pud 5,24 2,36 1,34 1,26 6,34
Turan 5,38 2,46 1,52 1,32 7,27
Table 3
Biochemical indicators of tomato fruit varieties 2017-2019
. % on raw matter , o Ascorbic acid,
Variety sample Dry matter Amount Acidity Carotin, mg % mg %
of sugars
Dar Zavolzh’ya (St) 5.36 2.31 1.60 1.60 8.15
Amulet 5.16 2.39 144 1.47 7.34
F, Andromeda 5.46 2.55 1.49 0.68 8.75
Volgogradskiy 5/95 5.80 3.02 1.34 1.60 8.45
Vera 4.66 3.06 1.38 141 6.28
Gusar 5.36 2.38 1.60 1.28 7.41
Mar’yana 5.78 2.54 1.29 0.68 8.62
Mirazh 5.92 2.70 1.46 1.76 7.67
Novichok 5.62 2.94 1.71 1.38 8.07
Novinka Pridnestrov’ya 5.66 2.81 1.66 1.54 9.12
Rif 5.24 2.36 1.34 1.26 6.34
Titan 5.38 2.46 1.52 1.32 7.27

Hawubonee 5KOHOMHYECKH BBITOIHBIM OKa3all0Ch BO3/EIIbIBA-
HUE COPTOB C BBICOKOH YPOXKaNHOCTBIO CTaHJaPTHBIX IUIOLO0B!
Mapesna, Mupax, F, AngpoMena UMenM MIOTHBIE TUIOBI C
XOPOIIMMH BKYCOBBIMH Kau€CTBAMH U PaHHUM CPOKOM CO3pe-
BaHus (mepBasi Jiekanga uroHs). BosnmensiBanue copta ['ycap
obxonunock nopoxe 1,6 pasa, uem F, Anpomena. 3aTparsl Ha
nosyueHue 1 T CTaHJapTHOTO yporkast y JPYTHX COPTOB ObLIM

CYILLIECTBEHHO BbllIe. B mpouecce co3naHusi HOBBIX U UX UC-
MBITAHUH 3TH KPUTEPUH OICHKH JOJDKHBI CTAaTh OINpPEeIsio-
IIAMH.

BbiienieHHbIE COPTa MOXKHO C BBICOKOH A(PEKTUBHOCTHIO
HCII0JIb30BaTh JJIsl KYJIbTUBUPOBAHUs B yCJIOBUsX JlarecraHa,
TaK KaK OHM XapaKTEPU3YKTCS BBICOKOM YCTOMYMBOCTBIO K
abnoThuecKkrM (akTopaM cTpecca B COUETaHUH C MTPOYKTHB-

HOCTBIO.
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Variety and its quality in energy-saving tomato production
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Abstract. In the 21st century, the share of the variety in the formation of the size and quality of the crop will increase from
20-40 to 70 % or more. It is obvious that the role of the variety increases significantly not only in increasing productive, but
also medium-improving functions of agrophytocenosis, including soil-improving, phytosanitary, bioenergy, design — aesthetic,
etc. A lot of attention is paid to the appearance, texture, taste properties of fruits, which increase their dietary value and overall
attractiveness to buyers. Methods. The research was carried out at the experimental site of the Federal Agricultural Research
Center of the Republic of Dagestan in 2017-2019. In production conditions, 12 widely used varieties of tomato have been tested
in the seedling culture in recent years. The samples were studied using the ACIRO methodology and the State Crop Testing
Methodology. Results. Promising varieties with high adaptability and stability in extreme conditions of the flat zone of the
republic have been revealed. We have established morpho-anatomical and physiological changes in varieties of stamp forms,
which determine their reduced, compared to the unstamable forms of resistance to drought, which significantly inhibit produc-
tion processes in dry years. The most economic was the cultivation of varieties with high yields of standard fruits — Mariana,
Mirage, F, Andromeda. The cultivation of the Hussar variety cost 1.6 times more than F, Andromeda. The cost of obtaining 1t
standard harvest for other varieties was significantly higher. Scientific novelty is to study the sign of a reduction in the duration
of the growing season in the combination of the size and yield of fruits on the biochemical composition, taste and technological,
which is overcoming negative bonds, or to achieve a compromise combination. In the process of creating new ones and testing
them, these evaluation criteria should be decisive.

Keywords: variety, trait, quality, productivity, cyst, fruit, stability, technology, evaluation.
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P PeKTHBHOCTH NPUMEHECHHS OPraHOMUHEPAJIBLHOI0 YA100peHu s
«bHOKJIa1» HA CMEILIAHHOM IOCEBE 0BCA C TOPOXOM
B YCJOBHAX JiecocTenHnou 30061 PCO-Ajanus
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' CeBepo-KaBkasckuit HayYHO-MCCTIe0BATENbCKMIT MHCTUTYT TOPHOTO

U IPEATOPHOTO CETbCKOTO X03AICTBa — punman PegepanbHOrO HEHTPa

«BmapgukaBKa3cKuil Hay4HbIl HeHTp Poccuiickoit akageMun HayK», Muxaiinosckoe, Poccusa
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Annomayus. ABTOpaMM TIPEJCTaBIEHBI PE3yJbTaThl PUMEHEHHUS] KOMIUIEKCHOIO OpraHOMHHEpasbHOro ynoopenus «buo-
KJIaJ» Ha CMCIIAHHOM MTOCEBE OBCA C TOPOXOM B yCIOBHSX jiecocTenHoi 30HbI PCO-Ananus. Leanb padoThl — u3y4uutsb 3¢-
(EeKTUBHOCTh TPUMEHEHUS] OPraHOMUHEPaIbHOTO yaoOpenust «bruoknam Ha ypoKallHOCTb M NMUTATENLHOCTh CMEIIAHHOTO
II0CEeBa OBCA C TOPOXOM B yCIOBHAX JecocTenHoi 30HbI PCO-Ananusa. Mertoabl. MccnenoBanus Mo MOCTaBICHHBIM 3a/1auaM
npoBoauuch B 2016-2018 rr. Ha ombiTHOM yuactke CHUUITICX BHII PAH B ycioBusix necocrenHoit 30861 PCO-Ananns no
O6IJ_[erI/IH5[TI)IM METOJHUKaM. ITouBa omnbBITHOTO ydacTKa — Cpe}IHCMOHIHBIﬁ TSI)KCJ'[OCyFJ'IHHHCTLIﬁ BBIIHCHO‘ICHHBIﬁ YCPHO3EM,
NoJICTHIaeMbIi raneuHrkoM. PesyabTrarsl. [Ipumenenue ynoopenus «brokiany oka3biBalio CYIIECTBEHHOE BIUSHHUE HA CPO-
KM, MTOJIHOTY BCXOJIOB U TYCTOTY CTOSIHUSI PACTCHUH BILUIOTH 110 YOopku. [Toka3aresns 1oieBoii BCXOXKECTH y TopoXa BapbHpOBal
B npenaenax 70,5-72,4 %, y oBca — 76,4—80 %. 1o aTOMy MOKa3aTeito U 1Mo JMHAMUKE BBICOTHI PACTEHHI BBIJCINIICS BApUAHT
C MHOKYJIsIIMeH ceMsH. Mcroiib30BaHue KOMIUIEKCHOTO yioopenus «brnokiam okasbiBaio MojJoKUTEIbHOE ASHCTBUE HA YPO-
aWHOCTh U Ka4eCTBO 3eJICHOH Macchl 0Bca ¢ ropoxoM. Hanboubiee koinnyecTBO (UTOMAacChl ObLIO MOJYYEHO MO BAPHAHTY C
MHOKYJIsIHen ceMsiH — 283,3 11/ra, uTo BBIIIE KOHTPOJIBHOIO BapuaHTa Ha 68,3 11/ra. [1o comeprkaHuio IIepeBapUMOro poTernHa
ypoKaii CMECH OBCa C TOPOXOM IIPEBOCXOINIT 300TEXHHYCCKYI0 HOPMY, BBIXOJI C OHOTO rekTapa qocturai 6,0—6,9 1/ra npotus
5,2 1/ra B KOHTpOJIE, YTO B pacyere Ha | KopMoByto exuHuIly coctaBmio 113,7-119,9 r. CO0p KOPMOBBIX €IUHHUI] COCTABHII
50,02—-60,68 1/ra, a B kouTposie — 44,23 11/ra, KOPMOIIPOTEHHOBBIX €AMHHUI] — COOTBETCTBEHHO 55,01—64,84 11/ra u 48,12 1/ra.
Hayunas HoBu3Ha. BriepBrle B ycnoBusx yecoctenHoi 300 PCO-Ananust H3y4eHO BIMSHUE KOMITJIEKCHOTO OpraHOMHHE-
panbHOTO ynoopenus «brokiiam Ha poCTOBbIE TPOLECCHl PACTEHUIT, (POPMUPOBAHKE 3EIEHON MacChl, KAYECTBO MPOIYKIHH B
JIBYXKOMIIOHEHTHOI cMecH (oBec + ropox). [IpakTuyeckasi 3Ha4nMocTh. [IpuMeHeHne KOMILIEKCHOTO OPraHOMUHEPaIbHOTO
yaoopenust «brokiam B KOHKPETHOM ITOYBEHHO-KIIMMATHYECKON 30HE SIBJISIETCS IEPCIIEKTUBHBIM arpOTEXHOJIOTHYECKUM TIPH-
€MOM, CHIOCOOCTBYIOIINM YBEJIIMUYEHHIO YPOXKAHHOCTH CMEIIAHHBIX [T0CEBOB C €AMHHUIIBI IJIOIIAJN U 00ECIEYCHHUIO )KUBOTHO-
BOJICTBA ITOJITHOLICHHBIMHU C6aHaHCI/IpOBaHHBIMI/I IO MUTATCJIBHOCTH KOpMaMHU.

Kniouegwie cnosa: oBec, Topox, CMelLIaHHbIE 1TOCEBbI, «bHOKIIa», yno0peHue, 3elieHas Macca, ypoxKanHOCTb.

Jna yumuposanus: Nxoesa JI. I1., Xaesa O. 3. DdpdexkTHBHOCTh IPUMEHEHUsI OpraHOMHHEpaJIbHOTO ynoOpeHus «buoxam
Ha CMEIIAHHOM I[I0CEBE OBCa C TOPOXOM B YCJIOBHSIX JiecocTenHoi 30Hb1 PCO-Ananus // Arpaphblii BecTHuK Ypaina. 2020.

Ne 10 (201). C. 22-28. DOI: 10.32417/1997-4868-2020-201-10-22-28.

Mama nocmynnenus cmamou: 21.04.2020.

IMocTanoBka mpodaemsl (Introduction)

[TpOonyKTHBHOCTE CEIILCKOXO3SICTBEHHBIX JKMBOTHBIX B
OoIbILICH CTETIEHH 3aBUCUT OT HAJIMYUS HaJICKHON KOPMOBOM
0a3bl, CO371aBaEMOM ITyTEM BBIPAIIMBAHIS KOPMOBBIX KYJIBTYD
[1,c.5],[11,c.42]. KopmoBBI€ KyIbTyphl HE TOJIBKO SBISIOTCS
HCTOYHUKOM IIPOU3BOJCTBA KOPMOB, HO TAKXKE CIY’AaT OCHO-
BOI OMOJIOTM3ALINH 3eMIIEAEIHNSI, CIIOCOOCTBYIOT COXPaHEHHIO
TUIOZIOPOHS TIOUBBI U OKpysKaromiei cpensl. [loatomy, sBis-
SICh OJIHUM M3 IVIaBHBIX 3BCHHEB B CHCTEME 3eMile/ieusi, OHo-
JIOTM3UPOBAaHHBIE CEBOOOOPOTHI JIOJKHBI PEIIaTh MHOTHE BO-
MIPOCHI, CBSI3aHHBIE C KaUECTBOM ITOYBBI U MPOIYKTUBHOCTBIO
KyneTyp [4, c. 338], [11, c. 42], [12, c. 165].

22

Bonbiioit uHTEpEC AN KOPMOBBIX LIETEH MPEACTABISIOT
HE TOJIBKO OJHOBHIOBBIC ITOCEBBI, HO M CMEIIAHHBIE MOCEBBI
KOPMOBBIX KYJBTYp, ITTO3BOJISIONINE MONydYaTh MPOIYKIIHIO,
cOamaHCHPOBaHHYIO B KOPMOBOM OTHOmIeHHH. [Ipn momgbope
KyJIBTYp ISl CMecel HEOOXOMMO yUUTBIBAaTh NX OMOJIOTHYE-
CKHe 0COOCHHOCTH (BETeTAIlOHHBIN TEePHO, OTHOIICHHE K
BJare W TEIUTy) U OMOXMMHYECKHH COCTaB PACTCHHMH, C TEM
9TOOBI MTONYYCHHBIH ypoXKail OBUT BBICOKUM H CcOalaHCHPO-
BaHHBIM 110 OCHOBHBIM 3JIeMEeHTaM nurtanus. [Ipn sTom Kom-
MOHEHTHI CMECEN JOMKHBI OTBEYATh XO3SIMCTBEHHOM IIEIU UX
BBIPAIIMBAHMA: HA KOPM, IPUTOTOBICHHE CHJIOCA, CEHAXa U
CeHa B pasHble eprosl roma [ 1, ¢. 6].
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Oco0oro BHMMaHUs MPH BO3/ICIBIBAHUM Ha 3€PHO U 3e-
JICHBI KOPM 3aCiy’)KMBAalOT CMEIIAHHBIC ITOCEBBI OOOOBBIX
KOPMOBBIX KYJIBTYp C JIDYyTMMH BHJAaMHU pacTeHuil. B monnoi
Mepe OIHOBHJIOBBIE TOCEBHI HM OOOOBBIX, HU 3IIaKOBBIX HE
OTBEYAIOT TPEOOBAHMSM IOJHOLIEHHOTO KOPMJICHUS CEJILCKO-
XO3SIMCTBEHHBIX JKMBOTHBIX. B0OOBO-311aKOBBIE TpaBOCMECH
UMEIOT OOJIBIIIOE 3HAYCHHE JUIsl yMEHbIIeHUs Aeduimra oenka
U YKpeIUIeHHsT KOPMOBOW 0a3bl. BakHBIM JTOBOZOM B TIOJIB3Y
TpaBOCMECEH CITy’KUT UX cOalaHCHPOBAHHOCTH MO OeJIKy — 3a
cueT 000OBBIX, 10 caxapaM U yIJIEBOJAaM — 3a CUET 3JIAKOBBIX
KOoMITOHEHTOB [14, c. 206]. Haubonee noxno 3tH TpeboBaHMs
Y/IOBIIETBOPSIFOTCSI TIPU TOceBe 000OBO-371aKOBBIX TPaBOCME-
Cceif, Tak Kak B 9TOM CIIy4ae JJOCTHTaeTCs pallioHaIbHOE COOT-
HOIIICHUE MEX]Ty yIJIeBOIaMu U Oenkamu [2, c. 7], [14, c. 206].
3a cYeT ajUIeNIONaTHYCCKOrO B3aUMOJCHCTBHS B pu3ochepe
CMEIIaHHBIX ITOCEBOB YJIy4lIaeTCs a30THOE MHTAHHE 3JIaKO-
BBIX KYJIBTYp. Ero MCTOUHMKOM MOXET CIy>KUTh a30T OTMH-
parolyx KIyOeHbKOB M KOpHEH 000OBBIX KYIBTYp B MEPUOJ
Beretauuu. IlonTBepkaaeT BO3MOXKHOCTb TaKOTO HCIOJB30-
BaHMS M TO, YTO B PACTEHMSX 3JIaKOB B CMEILIAHHBIX IMOCEBAX
coJicpKaHue OejKa 3HAYMTEIBHO BBINIC, YEM B YHCTHIX [4,
c. 338].

B nocnennee BpeMsi IIMPOKO MPAKTHKYIOTCS CMEIIAHHBIE
MoceBbl 0Bca ¢ 00OOBBIMU KOPMOBBIMHU KYJIBTYpaMH (B 4acT-
HOCTH, JIFOTMHOM, 6000M, TOPOXOM) JUIsl IOJTYYESHHUST BBICOKHX
ypOKaeB KOPMOBBIX TpaBOCMECEH Ha 3eJeHBbIH KOpM, CHIIOC,
3epPHOCEHAX BHICOKOTO KaueCcTBa, COAJIaHCHPOBAHHBIX 110 MTPO-
teuny [2, c. 7], [7, c. 12], [10, c. 53], [13, c. 12], [14, c. 206],
[16,c. 17].

[TonmyuyeHne BBICOKOKAYECTBEHHON KOPMOBOH MPOAYKIUH
HEBO3MO)KHO 0e3 MPUMEHEHHsI OPraHUueCKIX, MHHEPAIbHBIX
U MHUKpoynoopenuii [3, ¢. 18], [5, c. 4], [6, c. 17], [15, c. 17].

OjiHaKO COBPEMEHHBIE YCIIOBHUS CEIbCKOXO3SHCTBEHHOTO
MIPOM3BOJICTBA HE TIO3BOJISIOT B IOJHOW Mepe IPOM3BOIUTH
BECh KOMIUIEKC MPHEMOB BOCCTAHOBJICHUS IIJIONOPOJUS I10-
YBBI U MMOJYYEHHs KadeCTBEHHOW NMPOIYKIMH. B cBs3u ¢ BbI-
IIeCKa3aHHBIM ONTHMAJIbHOE MCIOJIb30BAaHHE OPraHWYECKUX,
MHUHEPAJIBbHBIX U MUKPOYZOOpEHUi criocoOcTBOBaNIO OBI 00€-
CIIEYEHHUIO BBICOKOTO YpOXkas M KauecCTBa JKOJIOTMYECKH YH-
CTOHM TPOAYKIMHU, a TaKKe COXPaHEHMIO OallaHca MUTATelb-
HBIX BEIECTB MOYBBI.

Lens nccnenoBanmii — u3y4nTh 3 (HEKTHBHOCTH IPUMEHE-
HUSI OpraHOMHUHEPAIBHOTO yoopenus «brokiamy Ha ypoxaii-
HOCTb M TUTATEIBHOCTh CMEIIAHHOTO TI0CEBA OBCA C TOPOXOM
B YCIIOBHUSAX JecocTenHoil 30Hb PCO-Ananus.

3ajaun ucclie0BaHHM:

1) BBIIBUTH JMHAMHKY DPa3BHUTHs, HAaKOIUICHHSI 3€JICHOW
Macchl M MOTPEOJICHUS] 3JIEMEHTOB INUTAHUS PACTEHHUSIMHU B
CMEIIaHHOM [TOCEBE 0BCA C TOPOXOM;

2) onpeaenuTh BIMSHUE KOMILIEKCHOTO yo0penus «buo-
KJ1aJ[» Ha NPOAYKTUBHOCTh U Ka4eCTBO 3J1aKOBO-0000BOM Tpa-
BOCMECH.

MeTtoaoJiorusi u MeToabl ucciaengosanus (Methods)

OOBEKT HCCIIeIOBAaHUS — XOJIOAOCTOMKAS JIBYXKOMITOHEHT-
Hast cMech «oBec + Topox». OIBITHI 3aKIIa/[bIBAIN B TEUCHHE
Tpex net (2016-2018 rr.) na onsitHOM yuactke CHUUITICX
BHII PAH B ycnoBusix necoctensoit 30061 PCO-Amnanusi.

e e e e

O

>
[TouBa oOmMBITHOTO MONS TPEJCTABICHA CPETHEMOIIHBIM
TSDKEJIOCYIJIMHUCTBIM ~ BBIIEJIOYEHHBIM YEPHO3EMOM, TIOJI-
CTUJIAEMBIM TaJICYHUKOM, C cofiepkanueM rymyca 4,5-6,0 %.
Peakuns cpenwl (pH, | — 5,48) cnabokucias. Beienodentbie
YEepPHO3EMbl OTIIMYAIOTCSl OOJBIIMM COJECPKAaHHEM BaJIOBBIX
¢dopm azora — 0,24-0,45, pochopa — 0,20-0,30 %, xanus —
1,6-2,3 %, nerxkoruaponuzyemoro azota no Tropuny — Kono-
HOBOM — 4-10, moasmwxHOrO ochopa no Yupukopy — 514,
oOmenHoro kanus o YupukoBy — 15-16 mr/100 r rmouBebl.

MerteoycnoBust perHoHa MO3BOJISIOT MOy4aTh CTAOMUIBHO
BBICOKHE YpOXKau KOPMOBBIX KynbeTyp [1, c. 4]. Kinumar yme-
PEHHO TEIUIBIH M BIIKHBIM, CpEHECYTOYHAsl TeMIleparypa
Bozayxa 3a ron — mioc 8,7 °C. Cymma 0CaikoB COCTaBMIIa
10 670 MM 3a rog 1 540 MM B IIEpHOJ BEr€TaIMU C JINBHEBBIM
XapakTepoM BelnaJieHus1. [ uaporepmudecknii koadduimeHt —
1,8. Hanbonee sxapkuM MecsIeM sIBISIETCSI MIOJTb, KOT/Ia Cpe/l-
HeMecsuHas TeMieparypa cocraisietr +20...22 °C, a Makcu-
MaJjbHas MOXKET JOCTUTHYTH +36 ...42 °C.

Cxema ombiTa BKJIIOYAJIa CMEIIAHHBIN TTOCEB «OBEC + To-
pox» ripu HopMe BhiceBa 100/80 kr/ra. M3yuenne npomyKTus-
HOCTH CMEIIaHHOTO 10CEBAa KOPMOBBIX KYJIBTYp MPOBOAMIN
Ha cienyronmx (onax ymodopenHoctd: Gor 0 — KOHTPOIH
(6e3 ymobpenwuit); GpoH | — MHOKYISIMS CEMSIH KOMIICKCHBIM
ynoopennem «buoknamny u3 pacuera 50 mu BemectBa Ha 10 1
Bozbl, oH |l — 00paboTKa MOCEBOB OINPHICKUBAHUEM B (pazy
KyII[EHUS OBCA KOMIUIEKCHBIM ynoOpenueM «bruoxany u3 pac-
yera 50 mi Bemectsa Ha 10 11 Bozsl (3 11 pactBopa Ha 1 M?) [9,
c. 116].

[ToBTOPHOCTH OMBITA TPEXKpATHAS. Y YeTHAs TUIOIA/b JIe-
astHKE — 150 M2, Pa3MeliieHre BApUaHTOB B OIIBITE — PAHIOMH-
3upoBaHHOE. [10CeB CeMsIH — CIUIOLIHBIM PSJIOBBIM CIIOCOOOM
C MEXIYPSIbsiMU 15 cMm.

«buoxmaa»— 310 BEICOKOI((EKTHBHOE OpraHOMUHEPAIIb-
HOE yJ00peHue, 3alUTHO-CTUMYIIHPYIOIIEro JACHCTBUS, TIPH-
MEHsIeMOe ISl KOPPEKIIMM MHUHEPAJIbHOTO MUTaHHS, MOBbI-
LIEHUs] UMMYHHUTETa PAaCTEHMH W JOCTHIKEHUS ITOBBIICHHS
YPO)KaHOCTH M KaYECTBEHHBIX MTOKa3aTesell ypoxasl.

KommiekcHoe opraHoMuHepaibHoe ynoOpenue «buo-
KJIaJ[» COZCPXKUT HEOOXOAMMBIE Ul PACTCHUH MUTATeIbHbIC
OpraHMYECKHE BEUIeCTBA, MUKPOAJIEMEHTBI U CTUMYJISTOPBI:

-l LA A& A -

HaumenoBanue, 3HaueHMe B nepecyeTe
OCHOBHBIE JIEMEHTHI Ha cyXoe BemecTBo, %
pH 6,8-8,0
C/N 7-15
Bnaxxuocth 93-95
Oprannka min. 70
T'ymyc 25-30
A3ot (N) 2,6-5,1
®ocdop (P,0,) 2,2-5.0
Kamuii (K) 2,2-5,5
Kanpunii (Ca) 3,0-7,0
Marsueswuit (Mg) 1,2-2,1
XKenezo (Fe) 1,2-2,0
MuKpo31eMEHThI Cu, Zn, Ni, Mn, B, Mo, Co, Cr,
etc.
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ATPOTEXHOIOT U

3akajaKy OIBITOB, (PEHOJIOTHYECKUE HAONIONEHMs, Jia-
OOopaTopHBIE HCCIIEIOBAaHHUS W CTATHCTHYECKYIO 00paboTKy
TIOJTYYEHHBIX JIAHHBIX MPOBOJMIIM 1O OOLICTIPUHSTHIM METO-
nukaM [8]. YueT ypokaillHOCTH 3€JI€HON MacChl MPOBOIMIN
METOJIOM TPOOHBIX TUIOMIAAO0K MO JHAaroHalM NeNsTHOK. Bo
BpeMsl YOOPKH OTOHMpPAI PACTHTEIBHBIC 00pa3Ibl IJIsl OMOXH-
MHUUYECKUX aHAJIN30B.

OmnperneneHne CoAep)KaHMsl CHIPOTO MPOTEHHA B PacTH-
TesbHBIX 00pasnax nposoawics nmo OCT 13496.4-93. Kop-
Ma, KOMOMKOpMa, KOMOMKOPMOBOE ChIpbe. MeTo/Ibl ompeierne-
HUSI COZICPXKaHUs a30Ta M CHIPOTO NMPOTEHHA.

Ormpenenenue conepxkanus cbipot kiaetuatku mo ['OCT
31675-2012. Kopma. MeTonb! omnpeiesieHus Coep>KaHus Chl-
POH KIIeTYaTKH C TPUMEHEHHEM TPOMEKY TOUHOU (pHITbTpaIvy.

OmnpeneneHne coiepkaHue ChIPOro JKHpa IMPOBOIUIOCH
o 'OCT 13496.15-97. Kopma, koMOMKOpMa, KOMOHKOPMO-
BOE CBhIpbe. METOoIbI ONPEJIeNICHNsT COJIEPKAHMSI CBIPOTO KHUPa
(c m3menenunem Ne 1).

Onpenenenne conepkanus Biaru nposoauiock no [OCT
P54951-2012. Kopma asns xuBOTHBIX. OnpeiesieHne coaepxa-
HUSI BJIATH.

OnperneneHne coaepkaHne ChIpOH 30JIbI IPOBOAMIOCH MO
I'OCT 26226-95. Kopma, koMOuKOpMa, KOMOMKOPMOBOE ChlI-
pbe. MeTo/bl onpe/eNieHns CHIPO 30JIBI.

Conepxxanrie BOB onpenessiiin BEIYUTAHUEM U3 OOIICH
Maccel nurarenbHbiX BemecT (100 %) comepikaHus ChIpOro
MIPOTENHA, KJIETYATKH, )KUPA, BOJBI U 30JIbI.

PesyubraThl (Results)

Poct u pasButme pacreHuii, pOpMHpPOBAHHE CTPYKTYPHI
ypOXKasi, 3aBUCST HE TOJIBKO OT MOYBEHHBIX M KIMMATHYECKUX
YCJIOBHI 30HBI BO3JICJIBIBAHNSI, YPOBHSI arpOTEXHUKH, HO U B
0O0JIBIIION Mepe OT peryJupyeMbIX (GakTopoB.

[ToceB cmecu OBca ¢ TOPOXOM B ONBITE TIPOBOJMIICS OHO-
BpeMeHHO B mepBoil aekajne amnpens (05.04-12.04) ¢ yuetom
nX OWOJOTHH U KIMMAaTH4eCKUX YCJIOBHH roja (B 3aBUCHMO-
CTH OT CPOKOB HACTYIIJICHUSI BECHBI).

ArpapHblit BecTHUK Ypana Ne 10 (201), 2020 r.

VYnobpenne «brokiam OKa3plBaJIO CYIIECTBEHHOE BITHSI-
HHUE Ha CPOKH, MOJHOTY BCXOJIOB M T'YCTOTY CTOSIHHS pacTe-
HUH BIUIOTH 10 yOOpkH. Bcxombl Ha M3ydaeMbIX BapuaHTax
MOSABISUIUCH JIpYKHBIE, uepe3 10—12 nuell y oBca, mo3aHee Ha
6—7 nuelt y ropoxa. [Toka3zarens noieBoi BCXOXKECTH Y TOpoXxa
BappupoBai B npenenax 70,5-72,4 %, y oca — 76,4-80 %.
Beinenuiicst Bapuant ¢ mHOKyImsiued cemsiH. Ilo nuHamuke
BBICOTBI PACTEHNH TAK)KE BBIJICITUIICS BAPUAHT C MHOKYJISALIUCH
cemstH (Tabmura 1).

VYCTaHOBIICHO, YTO XUMHUYECKHUH COCTaB 3€JICHOW MacChl
0BCa C TOPOXOM CYIIECTBEHHO MEHSUICS B 3aBUCHMOCTH OT H3-
y4aeMbIX BapHaHTOB. J[aHHbIE TaOIMIBI 2 TOKa3bIBAIOT, YTO
OTBITHBIE BapHAHTHl OTJIMYAIKMCh OT KOHTPOJS TEHJCHIUEH
TIOBBILICHUSI COJIepKaHusl poTenHa, (ocdopa, Kanbiys, ca-
xapa.

B KOpMONpOM3BO/ICTBE OMHUM W3 BRKHEHIIMX TTOKa3are-
Jeil gBiseTcd ypoXalHOCTh 3€JIeHOM Macchl. YpokalfHOCThb
3aBUCHT OT CJIOKHOTO KOMILIEKCa OMOJIOTMYECKHX, arpoTeX-
HUYECKHX, IOYBEHHBIX 1 METEOPOIOTHUECKUX YCIOBHH U CITy-
KHUT MHAUKATOPOM JIFOOBIX MX M3MEHEHHH.

Hcnonb3oBanne KoMIUIEKCHOTO ynoOpenus «buoknam
OKa3bIBAJIO MOJOKUTENIBHOE JICHICTBHE HA YPOXKAHOCTB U Ka-
YeCTBO 3eJICHOI Macchl 0Bca ¢ ropoxoM. Hanbomnbinee kosye-
CTBO (pMTOMACCHI OBIJIO TIOJYYESHO 0 BAPUAHTY C MHOKYIISIH-
et cemstH — 283,3 1/ra (Tabnuua 2), 4To BBIIIE KOHTPOJIBLHOTO
BapuaHTa Ha 68,3 1/ra. Hakormenne cyxoro BemiecTsa, Kop-
MOBBIX €TUHHII, CBIPOTO MPOTENHA, IEPEBAPUMOro NMPOTEHHa,
KOPMOITPOTEHMHOBBIX €JMHUIL TpeicTaBieHo B Tabmuue 3. [To
COZIEpIKAHUIO TIEPEBAPUMOT0 MPOTEHHA ypOXKail cMecH oBca ¢
TOPOXOM MPEBOCXOANI 300TEXHUYECKYIO HOPMY, BBIXOJ] C OI-
HOTO TekTapa jgocturain 6,0-6,9 n/ra nmpotus 5,2 1/ra B KOH-
TpoOJie, 4TO B pacuyere Ha | KOPMOBYIO €IMHHUILYy COCTaBHIIO
113,7-119,9 . CO0p KOPMOBBIX €IMHHMII OKa3aJcs Ha YPOBHE
50,02—-60,68 1/ra, a B koHTpOJC — 44,23 11/Ta, KOPMOTIPOTCHHO-
BBIX €IMHHI] — COOTBETCTBEHHO 55,01-64,8411/ra n 48,12 1/ra.

Tabnuna 1

Bnusanue xoMniekcHOro ynoOpenns «bruokiag» Ha JMHaMMKY BBICOTBI pacTeHuit (0BeC + TOpox)
B YCTTOBUX NecocTenHoil 30HbI PCO-AnaHus, cM (B cpegHeM 3a TPU TOf1a)

Da3bl
IlosiBsIeHME
BapuanTt TpeThero aHcTa Kymenue Brixoa B TpyOKy KoJiomenue
Bcexoabt
O6pa3oBanue
BeTrBJjenue IBeTeHHne Hanus 60608
6000B
®on 0 10,5/10,7 25,1/25,3 57,3/62,6 69,5/76,3 76,8/82,2
@oH | 14,5/11,1 30,0/28,3 66,2/67,9 81,5/85,1 87,3/89,0
@om || 12,3/10,8 27,5/27,2 62,7/63,7 78,2/78,1 80,1/84,5
IIPHMEHQHHEJ 8 Hucnumerne — nokadamesnu 0o8ca, 8 3BHameHamersne — nokasamenu ZOPOJCLI‘
Table 1

Effect of complex fertilizer “Bioklad” on the dynamics of plant height (oats + peas) in the conditions of the forest-
steppe zone Republic of North Ossetia-Alania, cm (on average over 3 years)

Phases
Variant Flows App tel:li:‘:l’;cheeZ{ the Tillering E;f;;t;stel;e Earing
Branching Flowering Beans education Beans filling
Phone 0 10.5/10.7 25.1/25.3 57.3/62.6 69.5/76,3 76.8/82.2
Phone | 14.5/11.1 30.0/28.3 66.2/67.9 81.5/85.1 87.3/89.0
Phone Il 12.3/10.8 21.5/27.2 62.7/63.7 78.2/78.1 80.1/84.5

Note: in the numerator are the oats, in the denominator are the peas.
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Tabnuna 2

BnusHue KOMIIEKCHOTO yR00penns «buokmag» Ha XMMUYecKie COCTaB 3e/IeHOiT Macchl (0Bec + ropox)
B yCIOBUAX necocTenHoit 30HbI PCO-Ananus B 1 Kr KopMa, B % (B cpegHeM 3a 3 roga)

< . Q
= 2 = & % 2g=E
= v 8 S = = = EQE
S-SR T - - - - - O T A =S - S 4 & =
2 g > & ) = = 8 A < 3 S =S )
pg O3 é‘- = @) ) -
2 2 S SFE
Do 0 | 758 | 242 | 33 0,7 58 | 12,7 ] 2,0 3,1 0,14 | 0,09 | 2,36 | 236 0,91:1 1,56:1
Qoul | 748 | 252 | 3,5 0,7 6,0 | 13,0 | 2,0 33 | 0,18 | 0,11 | 2,57 | 257 0,95:1 1,64:1
Dou Il | 756 | 244 | 33 0,9 59 [ 122 ] 2,1 32 1 0,16 | 0,10 | 2,45 | 245 0,94:1 1,60:1
Table 2

Effect of complex fertilizer “Bioklad” on the chemical composition of green mass (oats + peas) in the conditions of

the forest-steppe zone Republic of North Ossetia-Alania in 1 kg of feed, in % (on average over 3 years)

‘S =~ = ,E ~ ~ ) i =
S S = [} = N 2] o N ) > =) S-S o
= s < s = S = Ll ) ) o o - o %‘a ‘5 S
S e N N N i 8% | °
Phone O | 75.8 | 24.2 3.3 0.7 5.8 12.7 2.0 3.1 0.14 | 0.09 | 2.36 | 236 0.91:1 1.56:1
Phonel | 74.8 | 25.2 3.5 0.7 6.0 13.0 2.0 3.3 0.18 | 011 | 257 257 0.95:1 1.64:1
Phone Il | 75.6 | 24.4 3.3 0.9 5.9 12.2 2.1 3.2 0.16 | 0.10 | 2.45 245 0.94:1 1.60:1
Tabnuna 3

Bnusanmne xoMniekcHOro yroOpenus «Bbruokiag» Ha ypo)kaifHOCTD 3e/IeHOiT Macchl (OBeC + FOPOX) B yCIOBUAX
necocrenHoit 30Hb1 PCO-Ananus, 1/ra (B cpegHeMm 3a 3 ropa)

. Kopmo- Oo6meH- Cpokn
Ypouxkaii Kopmo- . | IlepeBa-
BapuanT | 3ejeHoi Cyxoese-| 1o enu- Cripoii pUMBIii fpore- Hast

macest | TR0 | ynuer | "POTMM | ppotenn eﬂﬁ?ﬂil 3H1$Iplf::cﬂ’ flocepa | Yooprn
@oH 0 215,0 52,03 4423 7,3 5,2 48,12 5074 |05.04-12.04 | 20.07-02.08
Do | 2833 71,39 60,68 9,6 6,9 64,84 728,1 | 05.04-12.04 | 20.07-02.08
Do |1 250,0 61,00 50,02 8,3 6,0 55,01 612,5 |05.04-12.04 | 20.07-02.08
HCP,, 33

Table 3

Effect of complex fertilizer “Bioklad” on the yield of green mass (oats + peas) in the conditions of the forest-steppe
zone Republic of North Ossetia-Alania, c/ha (on average over 3 years)

) Crop of Dry Feed Crude |Digestible Foddgr Metabolic Dates
Variant sreen matter units rotein rotein protetn encrey Sowin Cleani
mass P p units 9 eaning
Phone 0 215.0 52.03 44.23 7.3 5.2 48.12 507.4 | 05.04-12.04 | 20.07-02.08
Phone | 283.3 71.39 60.68 9.6 6.9 64.84 728.1 | 05.04-12.04 | 20.07-02.08
Phone 11 250.0 61.00 50.02 8.3 6.0 55.01 612.5 |05.04-12.04 | 20.07-02.08
HCP,, 3.3

HanMenpmM BbIXo10M 0OMEHHOH SHEPTrUH XapaKTepHu30-
Bajics moceB Oe3 ouonpenapara — 507,4 m/Ix, uto Ha 43,5 u
18,9 % MeHbIlIe OIBITHBIX BAPUAHTOB. AHAJIOTMUYECKast KapTh-
Ha HaOofanack 1o Beixoay sHepreruueckux eannul (OKE)
(Tabmuma 3).

Obcy:xnenue u BbiBoAbI (Discussion and Conclusion)

Takum 00pazoMm, IpUMEHEHNE KOMIIIEKCHOTO OPraHOMHU-
HepaJibHOTO ynoopeHus «brnokiam B yCIIOBHSX JI€COCTEITHON

30HbI PCO-AnaHus sBJsi€TCs IEPCIEKTUBHBIM IPUEMOM, CIIO-
COOCTBYIOIIMM YBEIHUYCHHUIO YPOXKAHHOCTH CMENIAHHOTO TIO-
ceBa 0BCa C TOPOXOM U COAIaHCHPOBAaHHOCTH KadecTBa KOPMA.
VHOKyYISIIHS CeMSTH OBCa C TOPOXOM KOMIUIEKCHBIM yIOOpEeHHU-
eM «buokam» okaszalia 3HaUUTEIFHOE BIUSHUE Ha POCTOBBIC
MIPOIIECCHl PACTEHUI, YBEIWYHBaIa POCT U OOIMCTBEHHOCTh
pacteHuii, (hopMHpPOBaHUE 3JICHON MaCCHI, KaUeCTBO POIYK-
LIHH.
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Abstract. The authors present the results of the application of complex organo-mineral fertilizer “Bioklad” on mixed sowing
of oats with peas in the conditions of the forest-steppe zone Republic of North Ossetia-Alania. The purpose of the work is to
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study the effectiveness of the use of the organomineral fertilizer “Bioklad” on the yield and nutrition of mixed sowing of oats
with peas in the conditions of the forest-steppe zone Republic of North Ossetia-Alania. Methods. Studies on the tasks were
carried out in 20162018 at the experimental site of the North Caucasus Research Institute of Mountain and Foothill Agricul-
ture — branch of the Federal Center “Vladikavkaz Scientific Center of the Russian Academy of Sciences” in the conditions of the
forest-steppe zone Republic of North Ossetia-Alania according to generally accepted methods. The soil of the experimental plot
is medium-power heavy loamy leached chernozem, lined with pebbles. Results. The use of fertilizer “Bioklad” had a significant
impact on the timing, fullness of shoots and the density of standing plants up to harvest. The field germination rate for peas var-
ied between 70.5 and 72.4 %, while the oat rate was 76.4 to 80 %. The option with seed inoculation was highlighted. According
to the dynamics of the height of the plants also stood out the option with the inoculation of seeds. The use of complex fertilizer
“Bioklad” had a positive effect on the yield and quality of the green mass of oats with peas. The largest amount of phytomass
was obtained under the variant with inoculation of seeds — 283.3 c/ha, which is higher than the control version at 68.3 c/ha. In
terms of the content of digestible protein, the harvest of the mixture of oats with peas exceeded the zootechnical norm, the yield
from one hectare reached 6.0-6.9 c/ha, against 5.2 c/ha in control, which per feed unit was 113.7-119.9 g. The collection of
feed units amounted to 50.02—60.68 kg/ha, and in the control 44.23 kg/ha, feed protein units, respectively: 55.01-64.84 kg/ha;
48.12 kg/ha. Scientific novelty. For the first time in the conditions of the forest-steppe zone Republic of North Ossetia-Alania
studied the effect of complex organomineral fertilizer “Bioklad” on plant growth processes, formation of green mass, quality of
products in a two-component mixture (oats + peas).

Keywords: oats, peas, mixed crops, “Bioklad”, fertilizer, green mass, yield.
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Abstract. Potato is an important food and industrial crop, occupying one of the leading places in the world production of crop
products. Its tubers contain all the necessary nutrients: carbohydrates, proteins, vitamins, essential amino acids, organic acids,
mineral salts. Potato is traditionally the second most important crop product in the Russian Federation after grain crops. In terms
of production, Russia occupies one of the leading places in the world in terms of the gross harvest of potato tubers (10 % of the
world volume), but in terms of productivity it is significantly inferior to all the leading potato growing countries of the world.
Methods. To increase the yield and quality of the products obtained, it is of great importance to optimize the area for feeding
potato. The studies were carried out on the experimental field of the educational and experimental farm “Uralets” of the Ural
State Agrarian University (USAU), the village “Studencheskiy”, for three years (2016-2018) in the climatic zone of the Middle
Urals. Purpose of research. The purpose of the research is to study the influence of the feeding area of Gala potato, the use of
fungicides on the yield and quality of tubers in the Middle Urals. Gala potato variety, feeding area and fungicides were taken
as the object of research. Scientific novelty. The scientific novelty of the research lies in the fact that for the first time in the
conditions of the Middle Urals it was established that the highest yield of all the studied options was obtained with a feeding
area of 2450 cm? (70 x 35 cm) using the fungicide Shirlan 36.6 t/ha (factor B), which is 31.1 % higher than control (factor A)
with HCP = 0.79. Results. In experiments in the variant with a feeding area of 1400 cm?, the largest leaf area from 1 hectare
was 27.47 thousand m? and the maximum photosynthetic potential was 2.03 million day m?ha. It is economically efficient to
plant potato tubers in the developed technology with the use of the fungicide shirlan in the variant with a feeding area of 2450
cm? (planting scheme 70 x 35 cm), where the lowest cost price (4446 rubles/t), the highest profit (269 172 rubles/ha) and the
highest profitability were obtained (165.43 %).
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Introduction

Potato is an important food and industrial crop, occupying
one of the leading places in the world production of crop prod-
ucts. Potato is a raw material for many industrial plants, where
starch, alcohol, synthetic rubber, plastics, lactic, acid, dextrin,
glue and others are produced. Tubers and industrial waste are
used for livestock feed (1 kg of potato contains 0.3 feed unit).

In the Russia, potato is cultivated on an area of more than
2.2 million hectares; the largest volumes of production of this
crop are concentrated in the Central, Volga and Siberian fed-
eral circles. In recent years, in agricultural organizations and
peasant (farm) farms, there has been a tendency for an increase
in the area under potato planting and an increase in its yield
(61, [7].

Today, more than three thousand potato cultivars are wide-
ly distributed in more than 125 countries, particularly under
temperate, subtropical and tropical regions covering a major
economic share in the global agricultural market [2].

In the 19" century, the potato was one of the most popular
crops in Europe. Nowadays, its production has declined, but
the potato remains a prominent crop, occupying the third place
in terms of total production quantity on this continent. During
the 20th century, the use of potato tubers in animal nutrition
decreased significantly and led to a substantial drop-off in their
production in many countries. Based on FAOSTAT data, over
the past 50 years, potato production in Poland, Ireland, Ger-
many and Italy has decreased by 81.0 %, 76.4 %, 66.9 % and
66.4 % respectively [16].

Currently, the potato is the fourth-most important food
crop in the world, with a production of 377 million tons; the
highest production is by China (22 %), followed by India, Rus-
sia, Ukraine and USA. The average global production of pota-
toes is 17.4 t/ha. USA is the most productive country, with an
average of 44.2 t/ha, and the UK is close behind. However, the
average potato production in China is 14.35 t/ha. Even using
the same potato varieties, there is a large gap between higher
yields and lower yields among countries [12].
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In 2016, the world under potato was occupied by 19.3 mil-
lion hectares [8].

Potato is one of the main food products of the Russian
population. The structure of the domestic potato market in
agricultural organizations and peasant (farmer) enterprises in-
cludes table potatoes — 4—5 million tons, seed potatoes — up to
1 million tons and potatoes for processing — up to 1 million
tons [10].

In terms of the gross yield of potato tubers, Russia occupies
one of the leading places in the world (10 % of the world vol-
ume), but in terms of yield it is significantly inferior to all the
leading potato growing countries of the world. Potato growing
in the world has a number of features, consisting in energy-
intensive technology with a high removal of nutrients from the
soil, increased mineralization of soil organic matter [5].

The gross harvest of potato in the Russian Federation in
2016 amounted to 31.1 million tons, which is 15.9 % more
than the average for the last five years. In 2015, more was har-
vested: 33.6 million tons of potatoes. In 2017, the gross harvest
of potatoes in farms of all categories amounted to 29.6 million
tons, which is 5 % less than the gross harvest of 2016 [1], [11].

The average yield of potato in Russia is 15-17 t/ha, while
its biological potential makes it possible to obtain yields of
3040 t/ha and more [15]. To meet the needs of the population,
Russia annually imports 500 thousand tons of potatoes, and
the export of potatoes is 20 thousand tons [4].

In the Sverdlovsk region, potato is the most important crop
in agricultural production, located and cultivated everywhere.
Subject to the basic technological requirements, the climatic
conditions of the agricultural zone of the region make it pos-
sible to form potato yield at the level of 30-40 t/ha. However,
the yield of potato in the region remains low and in all cat-
egories of farms averages 12.0-14.0 t/ha. In potato growing,
a variety acts as an independent factor in increasing the yield
and quality of tubers; the increase from the introduction of a
new variety can reach 30—40 % or more [9], [13].

Potato is an intensive cultivation culture. Therefore, all ap-
plied technologies are intensive. To obtain high yields, it is
necessary: the use of highly productive varieties, the introduc-
tion of increased doses of organic and mineral fertilizers, the
use of plant protection products, the presence of a complex
of modern agricultural machines. The main goal of the tech-
nology is to obtain high yields with the lowest cost of tubers
of high commercial or seed quality [14]. Improving the tech-
nology of growing potato is of great importance in increasing
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yields and improving quality, for a more complete supply of
the population with this food product [9].

Among the agrotechnical methods that allow increasing
the yield of potatoes, the most effective are changes in plant-
ing density and improvement of the mineral nutrition of plants.
With an optimal planting density, the plants create a more
powerful root system, a well-developed aboveground mass,
which prevents weed growth. Such a plant quickly forms tu-
bers and reaches maturity, and, therefore, makes it possible to
start harvesting earlier and avoid significant crop losses during
storage [3].

Currently, both in the Russian Federation and in the Middle
Urals, a number of technologies are used, which primarily dif-
fer in row spacing: 70, 75 and 90 cm and on ridges (in two
lines (110 + 30), (120 + 30) or (105 + 75) cm and in one line
with row spacing 140 (150) (180) cm) [11]. Therefore, in order
not to reduce, but to increase the gross production of potato,
it is necessary to increase the yield by introducing new high-
yielding, well-stored disease-resistant varieties and improving
the elements of their cultivation technology. This problem is
urgent.

The study of potato cultivation in different feeding areas
with the simultaneous use of fungicides will improve the tech-
nology by optimizing the feeding area with the use of more
effective fungicides in the fight against pathogens and recom-
mend it for production in the Middle Urals.

Purpose of this research is to study the effect of the feeding
area of potato variety “Gala”, the use of fungicides on the yield
and quality of tubers in the conditions of the Middle Urals

Objectives: to achieve the goal for the study, the follow-
ing tasks were set: to study the duration of interphase periods;
determine biometric indicators of plants; determine the yield
of potato tubers depending on the feeding area and the use of
fungicides; to study the marketability and fractional composi-
tion of tubers; calculate the economic and energy efficiency of
the studied agricultural practices.

Methods

The research was carried out on the experimental field of
the educational and experimental farm “Uralets” of the Ural
State Agrarian University (USAU), the village “Studenches-
kiy”, for three years (2016-2018) in the climatic zone of the
Middle Urals. For the object of research in the experiment, we
took a potato variety for table purpose, medium early, high-
yielding Gala, bred by German breeders, originator Norika
(Germany). In the experiment, two fungicides were studied:
shirlan and infinito.

Table 1
Duration of potato interphase periods depending on the area of plant nutrition, 2016-2018
From plant- | From ger- | From flower- | From germina- | From germina-| From germina- F
Feeding ing to ger- mination ing to drying | tion (shoots) to | tion (shoots) to | tion (shoots) to P 11‘10;1:1
area, cm? mination (shoots) to | out tops (har- | drying out tops | drying out tops | harvest (vegeta- tp Z mng ‘
(shoots) flowering vesting) (factor A) (factor B) tion period) o farves
1400 21 34 40 61 67 74 95
1750 21 35 40 62 69 75 96
2100 (c) 21 36 40 62 72 76 97
2450 21 37 40 64 75 77 98
2800 21 37 41 66 78 78 99
r - 0.97 0.71 0.95 0.99 1.00 1.00
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Table 2
Biometric indicators depending on the area of nutrition and the use of fungicides, 2016—-2018
Feeding Plant Numbgr of L;,zaf are:ll, Averalfe dtlzily Photosyi;the{;'c }Z‘;;‘Z;’ ;t%; ) ”{Z;g;'tf (t;g; )
area, cm® | height, cm :sz)’::: ‘f;: ‘elc/e;ls‘,l 1 :::}Zl: gsr 3;}:;%0}; ;‘Zf 15’,;);?%”1 ’ ”zl/lh_ during harvest- | during harvest-
3 ys m*%ha | =, .
ing, factor A ing, factor B
1400 52.3 262 27.4 119.2 2.03 9.90 10.4
1750 51.6 222 23.4 121.2 1.76 5.90 27.0
2100 (c) 51.2 183 18.4 128.1 1.40 4.70 26.0
2450 50.1 155 16.3 134.8 1.25 4.80 46.5
2800 50.2 140 14.6 135.1 1.13 4.80 21.9
r —0.96 -0.98 -0.98 0.96 —-0.98 -0.80 0.51
Table 3
Economic productivity of potato leaves depending on feeding area, 2016—2018
Landingscheme, | Feeding area, | Leafaroa . Leafarea tho | proguciviy, una | Economic oty
70 x 20 1400 0.387 27.4 27.3 0.99
70 x 25 1750 0.412 23.4 27.9 1.19
70 x 30 (c) 2100 (c) 0.393 18.4 27.0 1.46
70 x 35 2450 0.398 16.3 24.9 1.52
70 x 40 2800 0.405 14.6 22.7 1.55
r - 0.35 —-0.98 —-0.89 0.94

The soil of the experimental site is podzolized cherno-
zem, according to its granulometric composition, it is heavy
loamy with a humus content of 4.5 %, the reaction of the soil
is weakly acidic, the availability of mobile phosphorus is low,
exchangeable potassium is average. The depth of the arable
layer is 25 cm, the availability of the available forms N, P and
K is very low. Agrochemical parameters of soil: pH, saline =
5.4; N =185.9 mg/kg of soil; P,O, = 238.9 mg/kg; K,O =
268.5 mg/kg.

The experiment (two-factor) consists of 15 variants and 4
replications. The area of one plot is 20 m? (width = 2.5 m and
length = 8 m), a total of 60 test plots, the total area of the
experiment is 1200 m2. The placement of plots in the experi-
ment is systematic. The row spacing is 70 cm, and the distance
between plants in a row is from 20 to 40 cm. The soil and cli-
matic conditions of the Middle Urals are favorable for potato
cultivation.

The Sverdlovsk Region is located on the Western and East-
ern slopes of the Middle and Northern Urals and the adjacent
West Siberian Lowland. The exception is its Southwestern
part, which lies on the Ural plateau.

During the years of research, the hydrothermal coefficient
changed significantly. In 2016, the hydrothermal coefficient
was 1.4,1in 2017 it is 1.8, and in 2018 it was within 1.3.

Thus, the climatic conditions of the Middle Urals in 2016
and 2017 were more humid and cooler than 2018, which made
it possible to more fully study the effect of agro technical tech-
niques on the yield and quality of potato tubers of the Gala
variety.

Results

The results of the 2016-2018 Studies have shown that the
size of the feeding area influenced the changes in the morpho-
biological indicators of potato plants, the degree of damage
to them by pathogens, yield, the fractional composition and
biochemical indicator of potato tubers of the Gala variety.

For three years of research, potato was planted on the same
day on all variants, but on different dates. In 2016, potato was
planted on June 03 for all variants, in 2017 —on May 30, in
2018 — on June 20.

Observations of the growth and development of potato
plants showed that the duration of the interphase periods de-
pended on the feeding area.

Phenological observations showed that the duration of the
appearance of the first phase of development — germination did
not depend on the feeding area. It has been established that the
larger of the feeding area, the longer the onset of the flowering
phase with the correlation coefficientr=0.97, 1. e. the connection
is direct, strong. The feeding area influenced the duration of the
potato vegetation period: the larger the feeding area, the longer
the vegetation period with the correlation coefficient r = 1.00.

When using the fungicide shirlan (factor B), the duration of
the period — germination — drying out tops increased in direct
proportion to the feeding area: the larger the feeding area, the
longer the period from germination to drying out tops with a
correlation coefficient r = 0.99, i. e. dependence is strong.

Biometric observations showed that the feeding area
(planting pattern) and favorable weather conditions during the
period of the experiments were the decisive factors that had a
significant effect on the formation of the above ground part of
potato plants and contributed to the normal growth and devel-
opment of plants throughout the growing season.

Observations of the growth of plants in height showed that
during different periods of the growing season, the height of
the stem was different in all periods of the growing season. On
average, plant heights ranged from 50.1 to 52.3 cm.

According to the height of the studied variants, the feed-
ing area: 1400 cm? (52.3 c¢cm), 1750 cm? (51.6 cm), 2100 cm?
(51.2 cm), 2450 cm? (50.1 cm) and at 2800 cm? (50.2 cm) cm).
A tendency of dependence of the average plant height for the
vegetation period on the feeding area was noticed: the larger
the feeding area, the lower the plant height (r =-0.96).
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Table 4
Potato yield (t/ha) depending on the feeding area (Factor A) and the use of fungicides (Factor B), 2016-2018
Landing scheme, Feeding area, Control Shirlan Infinito
cm cm? t/ha % t’ha to control, % t/ha to control, %
70 x 20 1400 27.3 100 33.2 122 34.0 125
70 x 25 1750 27.9 100 35.4 127 33.9 122
70 x 30 2100 27.0 100 34.0 126 26.9 100
70 x 35 2450 24.9 100 36.6 147 26.2 105
70 x 40 2800 22.7 100 32.9 145 19.1 84
r -0.89 - 0.06 - -0.95 -
HCP,, 1.02 0.79 1.76
Table 5
Fractional composition of potato tubers, 20162018
Control Shirlan
al;' ﬁ;dic';i Produc- | Marke- Fraction2s8if5 t5ubers, % Producti- | Marke- Fractions of tubers, %

’ tivity, t'ha tabililj/, % | > 55 mm mm <28 mm | Vity, t/ha tabililj/, % | > 55 mm|28-55 mm | <28 mm
1400 27.3 68 46.1 22.3 31.5 33.2 69 46.0 22.5 31.3
1750 27.9 73 49.2 22.9 27.9 35.4 74 49.7 24.0 26.2

2100 (c) 27.0 77 50.0 27.4 22.5 34.0 83 54.1 29.4 16.4
2450 24.9 83 54.6 29.3 16.0 36.6 85 53.8 31.1 15.0
2800 22.7 86 57.2 29.5 13.2 32.9 89 61.0 28.2 10.6

r -0.89 0.99 0.98 0.95 -0.99 0.06 0.98 0.96 0.80 -0.97

In general, in experiments per 1 ha, between 140 thousand
and 262 thousand stems were formed, the height of which dif-
fers according to the variants by 1.1-2.2 cm, i. e. very insig-
nificant. The number of stems per 1 ha and per 1 m? correlated
with the size of the feeding area at r =—0.98, the dependence is
strong. On average, over three years, the leaf area per hectare
varied from 14.58 to 27.47 thousand m?, had an inverse and
negative dependence on the feeding area: the larger the feed-
ing area, the smaller the leaf area (r =—0.98).

The average daily growth of leaf surface ranged from
119.2 to 135.1 cm? and depended on the size of the feeding
area: the larger the feeding area, the greater the average daily
growth at r = 0.96. The value of the daily photosynthetic po-
tential for three years ranged from 1.13 to 2.03 million m?/ha
to a large extent increased from the feeding area: the larger the
feeding area, the lower the photosynthetic potential indicator
(r=-0.98), the relationship is inverse and negative.

In experiments, the mass of tops in the control variant
ranged from 4.70 to 9.90 t/ha and had a negative dependence
on the feeding area at r = —0.80. When treated with fungicide
shirlan, it was in the range of 10.4—46.5 t/ha. At the same time,
an average positive relationship was observed between the
feeding area and the mass of the tops (r = 0.51).

From the data in table 3, it can be seen that the economic
productivity of leaves had a direct positive dependence on
the feeding area (planting pattern), i.e. with an increase in the
feeding area, the economic productivity of leaves increases
(r = 0.94). The highest economic productivity of leaves was
obtained in the variant with a feeding area of 2800 cm? (plant-
ing pattern 70 x 40 c¢cm) — 1.55 t/thousand. m?. The lowest
productivity was noted in the variant with a feeding area of
1400 cm? — 0.99 t/thousand m?.

On average, over three years of research, the yield of po-
tato in the control variant is inversely correlated between the
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feeding area and the yield value: with an increase in the feed-
ing area, the yield decreases from 27.9 to 22.7 t/ha (r = —0.89),
i. e. Feedback and negative.

Of all the variants studied, the highest yield was obtained
with a feeding area of 2450 cm? (70 x 35 cm) using the fungi-
cide Shirlan 36.6 t/ha (factor B), which is 31.1 % higher than
the control (factor A). When using shirlan, no correlation was
found between the area of plant nutrition and productivity
(r=0.06).

When processing with infinito, with an increase in the
feeding area, the yield decreased from 34.0 to 19.1 t/ha. The
relationship was negative (r =—0.95). The decrease in the yield
level under the influence of the fungicide infinito can be ex-
plained by its systemic action in comparison with the drug of
contact action — shirlan.

When potato plants were treated with the fungicide shirlan,
the share of large, medium-sized tubers in the yield increased
and amounted to 53.8-31.1 %, respectively, which is higher
than the control variant, and in addition, a positive close re-
lationship was established between the area of plant nutrition
and the yield of marketable products. The correlation coeffi-
cient in the control (factor A) was 0.99 and when using shirlan
(factor B) r = 0.98.

Similar positive close relationships between the feeding
area and the large fraction of tubers were established both in
the control (r = 0.98) and in the experimental (r = 0.96). With
an increase in the feeding area, the proportion of average size
of tubers increases. At the same time, a close positive relation-
ship was established both in the control (r = 0.95) and in the
experimental variants (r = 0.80). With an increase in the feed-
ing area, the size of the small fraction decreased, while a close
inverse relationship was established with the coefficient in the
control —0.99 and in the experimental variant —0.97.
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The calculation of economic efficiency showed that dur-
ing the years of research, the production cost fluctuated within
the range of 4446-9446 rubles/ton, the profit from 63 724 to
269 172 rubles/ha and the level of profitability in the range of
24.66-165.43 %. It is economically efficient to plant potato
tubers using the Shirlan fungicide in a variant with a feed-
ing area of 2450 cm? (with a scheme of 70 x 35 cm), where
the lowest cost price (4446 rubles/ton), the highest profit
(269 172 rubles/ha) and the highest profitability (165.43 %).

The analysis of energy efficiency showed that with an in-
crease in the yield of potato in all variants, the total energy con-
sumption for the crop increased from 80.7 to 120.7 thousand
MJ/ha. Net energy income ranged from 15.8 to 32.3 thousand
MJ/ha, depending on the yield. The energy cost in all variants
was in the range from 3.30 to 4.42 thousand MJ/ha. The energy
efficiency coefficient in all variants varied from 1.00 to 1.27.

Discussion and Conclusion

Studies carried out on the developed technology of cultiva-
tion of potato Gala variety with the use of fungicides in the
conditions of the Middle Urals made it possible to draw the
following conclusions:

1. According to phenological data, the onset of the “emer-
gence of seedlings” phenophase occurred simultaneously in all
variants, regardless of the feeding area in all years of research.
In three years, the period from planting to full emergence of
potato was 21 days. It was found that the area of plant nutri-
tion influenced the duration of the potato growing season, i.e.
the larger the feeding area, the longer the growing season at
r=1.00.

2. Observations of the growth of potato plants in height
showed that during different periods of the growing season the
height of the stem was different in all periods of the growing
season. A tendency was noted for the dependence of the aver-
age plant height for the growing season on the area of plant
nutrition: the larger the area of nutrition, the lower the height
of the plants (r = —0.96). There was a slight increase in the
number of stems with an expansion of the feeding area with a
correlation coefficient (per plant r=0.53, per 1 m? and per 1 ha
r =-0.98). However, the leaf area per hectare had a clear de-
pendence on the feeding area (from 100 to 188% at r =—0.98):
with an increase in feeding area, the leaf area decreases.

3. The highest yield of all the studied variants was obtained
with a feeding area of 2450 cm? (70 x 35 cm) using the fungi-
cide Shirlan 36.6 t/ha (factor B), which is 31.1 % higher than
the control (factor A).

To increase the yield and the level of profitability of the
production of potato Gala variety, depending on the feeding
area in the Middle Urals, we recommend using the variant with
a feeding area of 2450 cm? (70 x 35 c¢m), which turned out to
be the best in the experience when using the fungicide Shirlan,
where the highest yield was obtained 36.6 t/ha, with the lowest
cost price of 4,446 rubles/t with the highest profit of 269,172
rubles/ha and the highest profitability of 165.43 %. In general,
in all variants of the experiment, the energy efficiency coef-
ficient did not exceed 1.27.
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Brenenne B KyJabTypy in Vitro Hedysarum gmelinii Ledeb.

E. C. ABpamoBa'™, O. E. Yepenanosa'
'boranmyecknii cax YpO PAH, Exarepun6ypr, Poccus
“Email: moon.lena96@mail.ru

Annomayus. Hedysarum gmelinii (koneeunuk ['MesnHa) sIBIsIETCS MEPCIICKTUBHBIM BUIOM ISl BBECHUS B KYJIBTYPY U JaJib-
HEHIIIero UCIoIb30BaHMs B arpapHoi U (apMakosiornyeckoi npombinuieHHocTd. Leab nccnenoBarensckoi paboTh 3aKioya-
Jach B MONYYESHUHU KynbTypsl in Vitro H. gmelinii. JlaHHbli BUI B HACTOSAIINI MOMEHT HAXOAUTCS MO YTPO30i HCUE3HOBEHHUS B
HECKOJIbKHX cyObekTax PD, uTo jeaeT MoucK HOBBIX CIIOCOOOB COXPAHEHUs €CTECTBEHHBIX MOy aKTyaabHbIM. Mare-
puaJbl 1 MeToabl: ceMeHa H. gmelinii 6bu cobpansl B Tarapcrane u baikoprocrane, mocie 4ero XpaHHINCh P TeMIiepa-
type 4 °C. [IpeaBapuTensHO CTEpHIM30BaHHbIE ceMeHa 100aBisun B cpeay Mypacure — Ckyra, cofepkaltyto (PUTOropMOHbI
BAIT nu YK B 4 BapuaHTax KoHIeHTpauuil. B nepuox npopacranus temneparypy nojuaep:xkusanu Ha yposHe 20 °C, a minHa
CBETOBOTO JHS cocTaBisiia 16 yacos. Pesyabrarsl. Hauano npopacranus ormetu K 15 Hro. 3arem Hanbosee )HU3HEC0co0-
HbIC TIPOPOCTKH IePeCcaIiIi Ha CBEKYIO cpeny, rie yepe3 13 nHeit otmeTtiin popMupoBanue Monoasix pactenuid H. gmelinii.
Hawubornee akTnBHOE 00pa3zoBaHue KajuTyca uaeT y npezacrasuresneii u3 Tarapcrana. Taknum 00pa3om, HOBH3HA JJaHHOTO HCCIIe-
JIOBAHHMS 3aKJTIOYAETCS B TOM, 4TO ObLIa 10700paHa onTuMalbHas cpeja Juis npopaiiuBanus in Vitro cemsin suma H. gmelinii,
KOTOpasi 00eCIIeunBaeT )KU3HECIIOCOOHOCTh PACTEHUH U 1aeT BO3MOXKHOCTD ITOJIyYHUTh KYJIBTYpY TKaHEH ISl U3y4eHHsI COCTaBa
OMOJIOTMYECKN aKTUBHBIX KOMIIOHEHTOB.

Knrouegwie cnosa: 6-6ensunamunonyput (BAIT), rerepoaykcun (MYK), cpena Mypacure — Ckyra; npopactanue cemsis; He-
dysarum gmelinii Ledeb., Fabaceae, BBenenue B KynbTypy, Kautyc, hapMaKkoIoTus, arpapHasi IPOMBILLICHHOCTh, HCYe3ar0-
Ui BUA.

Jlna yumuposanusn: Appamosa E. C., Uepenanosa O. E. Beenenue B kyasTypy in vitro Hedysarum gmelinii Ledeb. // Arpap-

HBIH BecTHHK Ypaua. 2020. Ne 10 (201). C. 35-42. DOI: 10.32417/1997-4868-2020-201-10-35-42.

Mama nocmynnenus cmamou: 19.05.2020.

IMocranoBka npodiaemsl (INntroduction)

H. gmelinii, mwimm xoneeunuk I'MennHa, OTHOCHUTCS K ce-
MeiicTBy 0000BbIX. Pos koneeunukos (Hedysarum) Briodaert
B ce0s1 okosto 300 BumOB [1] OMHONETHUX MM MHOTOJETHHX
TpaB, mpomspacraronmx B A3un, EBporne, CeBepHoii Adprke
u CeBepnoit Amepuke [2]. Apean Buga H. gmelinii oopasyer-
sl M3 JIBYX pa300IICHHBIX YacTeH, I/Ie a3uaTcKasi HIMeeT 00JIb-
IIyIO TUTOIIA/b W OXBAThIBACT B TOM dmMcie 4acTh Cnubupw, a
MEHBIIIasl PAcTIoNIOKeHa B 3anaanoM [Ipuypanse (Pecrybmmka
Bamxoprocran, Pecriyonuka Tarapcran, [Tepmckas u OpeH-
Oyprckas oomactn) u [ToBomxkse (Camapcekas, Bonrorpaackas,
VnbsiHOBCKasi, CapaToBckasi oOnmacT). Apeaa BUAA SBISETCS
JIM3BIOHKTHBHBIM, UTO CBSI3aHO C OOIMTaTHON Kalblie(hHMIIbHO-
CTBIO BH/JIa, IPOM3PACTAIONIETO Ha MEJIOBBIX M U3BECTHSIKOBBIX
cyoerparax. [3, ¢. 60]. ¥ H. gmelinii npoctoit monusIit oH-
TOTEHE3, BKIIIOYAIOMINI YeThIpe Mephosia M JecATh BO3pacT-
HBIX COCTOSIHWH, OZHOTHITHBIA BO BCEX HCCIIC[IOBAHHBIX YC-
JIOBUSIX TIPOU3PACTAHUS, TIPOAOIDKUTEIBHOCTBIO OKouo 50 jet
[4, c. 72]. B macTosmieit paboTe OBUIH UCTIONE30BAHEI CEMEHA,
coOpaHHBIE B 3aIIaJJHOH YacTy apeaja, a IMEHHO B bamkopro-
crane u Tarapcrane. OCHOBHAS II€Ib HAIICH MCCIIEA0BATEb-
CKOI1 paboTBHI 3aKITI0YasIach B mo00pe ONTUMATIBHOM Cpebl Ha
OCHOBE IIIMPOKO PACTIPOCTPAHEHHOM MUTATENbHON cpeabl My-
pacure — Ckyra Juist BBECHUS B KyJIbTypy iN VItro mepcnek-
tusHoro Buja H. gmelinii.

Pacrenust poma Hedysarum akTHBHO W Ha MPOTSDKCHHH
JUTHTEIIEHOTO TIEPHO/Ia UCTIONB3YIOTCS B Ka4eCTBE JICKAPCTBCH-
HOTO ChIPbS B KUTalCKOM HapoHOH MeauiinHe. [IposiBisieMblit
HMHTEpEC K JaHHON TpyTIe PacTEHUH CBSI3aH C MOBHIIICHHBIM
cofiepKaHNuEeM PA3TUYHBIX OMOIOTHYECKH AKTUBHBIX COCIIHE-
HUM, KOTOPBIE JTOKATH30BaHbI IPEUMYIIIECTBEHHO B KOPHEBOI
CHCTEME, OJTHAKO MpopabdaThIBACTCS BO3MOKHOCTD TOTYICHUS
YAOBIETBOPUTEIHHOTO BBIXOJA PsiJia IEPCHEKTUBHBIX COCIH-
HEHUH W W3 HaA3eMHOH dacTu. B mepeueHb OMOIOTHYECKH
AKTUBHBIX BEIIECTB BXOAAT (PpIIAaBOHOWIBI, TPUTEPIICHOUIHI,
KyMapHHBI, JHUTHAHBI, AaJKaJOWABI, aMHHOKHCIIOTBHI, CTEPO-
JIBI, BBICIINE JKUPHBIC KUCIOTHI, MOJHCAXapUAbl U JTyOWib-
Hele BemectBa. B pannux mccnenoBanmsx (I C. [mei3uHa u
H. ®. Komuccapenko 1967 r., I. 1. Beicounna u ap. 2011 r.,
Yi Liuu ap. 2018 1. 1 2019 1) u3 H. gmelinii 6suti momy4erst
¢maBononner (2,6 %) 3-o-L-pamHOGDYpaHO3NIKBEPTHIINHA,
3-a-L-apabuHo(ypaHO3NAKBEPTHIINHA; XaJKOHBI  XEIU3a-
pymuH A, xemmzapymuH B, maparokapnun E; mrepoxapman
3-THAPOKCH-9-METOKCUIITEpOKAPIIaH; TPUTECPIICHOU B! JTyTIe-
OJI, COSICAITIOTEHOJI, CKBA3alloOreHod; KyMapuH 3,9-IUTHIpOK-
CHKyMECTaH; CTepO 3-CHTOCTEPOIT; BHICIIAS KUPHAS KHCIOTA
MATBMUATHHOBAS KUCJIO0TA, a Takke 2,3-TUrHApOKCUTIPOTIHIIO-
BBIH 3(pup TekcanekaHoBOW KUCTOTHI [5—8] Takke MOKHO BbI-
JIENTATH caxapo3y ¥ MOHocaxapa u3 TucTbeB (1,95 %), nBeTkoB
(7,16 %), momos (3,42 %) [9], [10].
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Pasnmuunble 3KCTpakThl pacTeHuil poma Hedysarum o6ma-
JIAI0T AaHTUOKCHJIAHTHBIMH, aHTUBO3PACTHBIMHU, IIPOTHBOOILY-
XOJICBBIMHU, aHTUAMA0CTUYCCKUMHU CBoOWcTBamMu [5—11], yua-
CTBYIOT B PETYJISILIMU MTPOLIECCOB UMMYHHON CHCTEMBI.

dapmMakoIOoru4eckuM MOTEHIMAIOM 00J1aJal0T HE TOJIBKO
B3pOCIIbIE U ITOJHOCTBIO chopMHUpOBaHHbBIE pacTeHus. B pado-
Te rpymmsl yuensix (Jon Krakauer, Ying Long, Andrew Kolbert
u ap., 2015 r.) 66110 ycTaHOBIEHO, 9TO B ceMenax H. alpinum
B JIOCTaTOYHOH KOHIIEHTpalMU coaepkurcsi L-xanaBaHuH,
KOTOPBIN CIIOCOOCH CIPOBOIMPOBATH CMEPTh uesoBeka [12].
[TomoOHbIit ciyyaid mpousomen B 1992 1. Ha Ausicke, Koraa
Kpucrohep Makksnece, 3Hast 0 ToM, 4To KopHu H. alpinum
CheOoOHBI, YIOTPEOMII B MHILY CEMEHa ATOTO PacTeHHs, 110-
clie 4ero CKoHYajcs. DTOT (DaKT aKIEHTUPYeT BHHMaHUE Ha
HEOOXOAMMOCTH M3YyUeHHsI COCTAaBa OMOJIOTMYECKH aKTHBHBIX
BEILIECTB, COJIEPIKAIINXCS BO BCEX YACTSIX PACTEHHMSI.

Takoke omnpeneseHHbI UHTEPEC BBI3BIBAIOT CUMOMOTHYE-
ckue otHomeHus mexxay H. gmelinii u knyOenpkoBbIMU OaK-
tepusimu. B uccnenosanuu 2017 1. (A. JI. Cazanona, U. I. Ky3-
Herosa, B. M. CadponoBa u 1p.) ObLIO yCTaHOBIICHO, YTO Cpe-
JI1 MUKPOCHUMOHOHTOB 3TOT0 PACTEHHUS BCTPEYAIOTCS I TAMMBI
CHMOMOTHYECKHUX BHIOB KIIyOeHbKOBBIX OakTepuii (Rhizobium
Sp.), @ TaKk)Ke aTUIUYHbIE BUBI, TPEICTABUTEIN KOTOPBIX HE
obpasyror cum6uos (Phyllobacterium endophyticum, Ph. Loti
u Boseasp.) [13]. llltammbl HE CUMOMOTHYCCKUAX BHJIIOB PHU-
300Mi MOTYT NMPUCYTCTBOBAaTh B KIIyOCHbKaX KaK HOCHUTEIH
I'€HOB, KOTOPbIE HE YYaCTBYIOT HEIIOCPEACTBEHHO B (hOpMHUPO-
BaHMU CHMMOMO03a, HO MOTYT BIHSTH Ha €ro 3((EeKTUBHOCTD.
HanbHeiimee (EHOTUIMYECKOE U TEHETHYECKOE H3ydeHHE
W30JMPOBAHHBIX MHUKPOOPIaHU3MOB MOMKET BHECTH CyIle-
CTBEHHBII BKJIaJ B OHHMMaHHE ITyTEH SBOJIOLNU U PAa3BUTHS
pacTUTENbHO-MUKPOOHBIX B3aMMOJCUCTBUH B 00O0OBO-pH30-
OuanpHOM cucreme. CUMOMOTHYECKUE B3AUMOOTHOILICHUSI SIB-
JISIFOTCS! YKM3HEHHO HEOOXOANMBIMH JUIS PACTEHHS M B U3MEHSI-
IOLIMXCS YCIIOBUSIX OKPYXKaIOUIeH Cpebl BXKHO YCTaHOBUTD,
KakK 3arpsi3HeHUE TIOYBBI BIMSET Ha CAMUX MUKPOCUMOHOHTOB.
B uccnenosanuu 2015 1. (Hui Yan, Zhao Jun Ji, Yin Shan Jiao
u 7p.) 6but0 ycraHoBieHo, uto H. polybotrys ces3biBasics ¢
Mesorhizobium septentrionale [14]. Pesynsrarhl mokasau,
4TO TUIOZIOPOAME MOYBBI MOXKET BBICTYNATh BEAYLIMM (haKkTo-
POM, ONpE/IEISIONIM pacipe/ieieHHe pU300uii, CBSI3aHHBIX C
9THUM KYJIBTHBHPYEMBIM PAaCTEHHEM.

OO0mnagasi BBICOKMM (DapMaKOJOTHUYSCKUM TOTCHIIUAJIOM,
N30MPATENbHOCTBIO K YCIIOBUSIM CBOEIO IPOHM3pacTaHMs, a
TaKXKe SIBJISSICh, HAPSLY C JIPYTHMMH IIPEJCTABUTEISIMU CEM.
Fabaceae mnpexpacubiM kopMoBbIM pactenuem H. gmelinii,
SIBJISIETCSI TIEPCHEKTUBHBIM OOBEKTOM HM3yuYCHHs, COXPAaHEHUsI
MyTeM BBEJCHHUS B KyAbTypy INVitro, a Takxe pa3paboTKu
CTpaTeruu 1o ero UCroib3oBanuto [15].

MeTtonogorusi u MeToabl uccienoBanusi (Methods)

Cemennoit marepuan H. gmelinii 6611 cobpan B Tarapcra-
He ¥ bankopTocTane 1 XpaHHIICs 10 MOMEHTA UCTIOJIb30BAHHS
nipu 4 °C.

KommonenTHsiit coctaB cpeasl Mypacure — Ckyra, uc-
MONB3yeMblil HamMu 1U1si BBeAeHHs B KynsTypy H. gmelinii,
NIPE/ICTABJICH B TaOIHUIIE.

[Tocse npuroToBiIeHUs MUTATENBHYIO CPEAY pa3iiuBai B
o0bemMe 25 MII B CTEKIISIHHYIO ITOCYy U aBTOKJIaBUPOBAJIH.
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[lepen crepunmzanuell Bce ceMEHa OYMIIAIM OT CYyXHX
obomouek. M3 kaxxaoil momynsnuyu HaMu ObIJIO OTOOpaHo MO
100 mwTyk 3penbix cemsH. Jlanee Marepual epeHOCHIIN B OT-
JIeNTbHBIC CTaKaHbl U MOABEPralld cTepuin3aiuu. B npouecce
clIe/InIM, YTOOBl Bce ceMeHa ObUIM PaBHOMEPHO CMOYEHBI U
TIOJTHOCTBIO HAXO/IMJIUCh B PACTBOPE.

Ha mepBoM sTane crepuin3anny CEMEHHOW MaTepHal 1o-
rpyXaJu B 75-IpOLEHTHBIN cnupT Ha 3 MUHYTHL. [lanee mepe-
HocuiM B runoxyiopun 3 % (pactBop benususr) Ha 10 MUHYT,
TIOCJIe YeTO CeMEHa OTMBIBAJIM B CTEPUIIBHON JUCTHITUPOBAH-
Ho¥i Boje o 10 MuHyT 3 pa3a, akTUBHO IepeMelInBasi, mocie
Ka)XJIOro pasa BoJia MEHsIIach.

CeMeHa TOMeIIaNM Ha MUTATEIbHYIO Cpely Tak, YTOOBI
n30eXaTh 3aryleHns] U CHU3UTh PUCK BO3MOYKHOH KOHTaMH-
Hauuu. [Ipy BBICA)KMBAHUM Ka)KJ0€ CEMs IOCIEC OKOHYAHMS
CTePWJIM3ALMK HAKaJIBIBAIN IPEABAPUTEIBHO O00MNOKEHHON
urnoi. CemeHa npopammbanucek npu temmneparype 20 °C u
16-uacoBOM CBETOBOM JIHE.

Jlanee mpu NpOBEICHUU TEPEeCaKUBAHUS MTPOPOCTKOB, a
3aTeM M B3POCIBIX PACTEHUI Ha HOBYIO MHUTATEIBHYIO CpEIy
MIOBTOpHAsI CTEPWIN3AIMS HE TPOBOJMIIACH, OCTABAJICS HEH3-
MEHHBIM H €€ COCTaB.

PesyubraThl (Results)

W3yd4ast ocTymHbIe UCTOYHUKH JINTEPATYPBI, 3aKIFOUHIIH,
uto H. gmelinii siBisieTcst mepCrneKTUBHBIM BUAOM JUISL HHTPO-
JIYKILIUH, & TaKKe JJAHHBIA BUJI HY)KJA€TCsl B 3aI[UTE JJIsl BOC-
CTaHOBJICHUS YMCIIEHHOCTH TIPUPOIHBIX TOIMYIISIIN.

H. gmelinii otHocutcs x ceximu Multicaulia [16-18].
B uccnenoBannu Yi Liu ¢ coaBropamu B 2019 1. Oblia mom-
TBEpKJIeHa 0oJiee TeCHasi TeHEeTHYECKasl CBS3b MEXK/Iy JaHHOM
cexrussmu Multicaulia u Subacaulia. Taxske 6bU10 06HAPYKE-
HO, 4TO M30()JIAaBOHOU/IBI U MTEPOKAPIIaHbI SBISIOTCS OOIIH-
MH COCTaBISIONMME poaa Hedysarum, ocobeHHO cpeu Tpex
TpaBsiHUCThIX cekumit (Obscura, Multicaulia u Subacaulia),
B TO BpeMsl KaK XaJIKOHBI (0COOCHHO MPEHMIMPOBAHHBIC XaJjl-
KOHBI) MOT'YT OBITh XapaKTEpPHBIMU COCTABIISIONIMMH CEKIHIA
Multicaulia u Subacaulia. XapakTepHbIMH COCTABISIFOIIMMHE
ceknuu Fruticosa (H. polybotrys) sernstorcst nTepokapmaHsi,
6enzodypansl 1 kymectansl [19]. Takum o6pazom, npu Heo-
CTaTKe TEOPETUYECKUX JaHHBIX O COJACPIKAHUH KaKOro-THOo
Bemectsa B H. gmelinii MoxxHO caieaTh MpennoaoKeHue 0 ero
HaJIMYUH, OCHOBBIBASICh Ha Pe3yJibTaTax OJM3KOPOCTBEHHBIX
BUJIOB JIJAaHHOTO POJia, U Jlajiee yKe B Ja00paTOPHBIX YCIOBHUSIX
TIOTIBITATHCS MOJYYUTh MCKOMOE BELIECTBO, MCIOJIB3YS KYJIb-
TYpYy TKaHH.

N3-3a 5K010r0-0MONIOrMUECKIX 0COOCHHOCTEH 1 4acToro
HCIIONB30BaHMUS YETOBEKOM HEKOTOpbIe BHBI poia Hedysa-
rum HaxoAATCsl B MOJOKEHUU PE3KOTO COKPAIICHUS YHCIICH-
HocTH momyssinun. H. gmelinii cocTouT B JaHHBIN MOMEHT B
KpacHoit kaure Pecriyonuku Tarapcran [20]. Beit oTmeueH u
B Kpacubix kaurax apyrux pernonos (PecnyOmnuka Barkop-
tocta — 2001 ., Kyprauckas obnacts — 2012 1., Omckast 00-
nactb — 2015 r., Openbyprekas obnacts — 2014 ., Camapckas
obnacte — 2017 ., PecrryOnuka Caxa (SIkyrtust) — 2017 ., Yibsi-
HOBcKast obnactb — 2015 1., Yensbunckas obnacts — 2017 1)
[21], [22, ¢.88], [23], [24, c.112]
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Tabnuua
Cocras cpenpt Mypacure - Ckyra

KommnoHeHTbI KoJsimuecTBo, MI (ec/1u He YKa3aHO HHOe)
NH,NO, 1650
KNO, 1900
CaCl, 310
MgSO, x 7TH,0 370
KH_ PO, 170
MuxkposnemenTsl o Mypacure — Ckyra 1 M
Fe-xenar 5 M
Me30nHO3UT 100
Buramunsl no Mypacure — Ckyra 1 M
Caxaposa 30r
Arap 8r
Bona 1n
T'opmoHBI (BapuaHTBI) 6-0ensuamunonypus (BAII), mr I'erepoaykenn (MYK), mr
1 _
2 1,0 0,1
3 0,1 1,0
4 1,0 1,0
Table
The composition of the Murashigeand Skoog medium
Ingredients Amount of substance, mg (unless otherwise stated)
NH,NO, 1650
KNO, 1900
CaCl, 310
MgSO, x 7TH,0 370
KH,PO, 170
Micronutrients of MS 1ml
Fe-chelate 5ml
Mesoinosit 100
Vitamins of MS 1ml
Saccharose 30¢g
Agar 8¢
Water 11
Hormones (versions) 6-benzylaminopurine (BAP), mg Indole-3-acetic acid (IAA), mg
1 -
2 1,0 0,1
3 0,1 1,0
4 1,0 1,0

Ipu sTom pactenust poma Hedysarum moryTt mcmomns3o-
BaThCs HE TONBKO HEMOCPENCTBEHHO B (hapMaKOJIOTHUYECKOI
MPOMBIIIICHHOCTH, HO W KaK KOPMOBOE ChIpbe. Pacrenme
CIOCOOHO J1aBaTh BBICOKHME MPHUPOCTHI MOKa3areiel oruomac-
Chbl B JIETHUM IIEPUOJ, HO €r0 IPOAYKTUBHOCTb BapbUpPYyET B
3aBHCHMOCTH OT YCJIOBHI Mpou3pacTaHus (TUI cyOcTpara,
YPOBEHb OCBCUICHHOCTH, BJIAKHOCTL U TEMIICpaTypa BO3-
nyxa). Konmeeunnku, npouspacraroiiee B KyCTapHHKOBO-Pa3-
HOTPaBHO-37TAKOBBIX CTEISIX HAa Teppacax TOPHBIX pPEK, Ha
OCTEIHEHHBIX JIyrax 0e3 MacTOWIIHON Harpy3KH, a Takke B
nonmax TOpPHBIX PEK, UMCIOT BBICOKHEC 3HAYCHHA OCHOBHBLIX
061010r0-MOP(OIOrHYECKUX XapaKTEPUCTHK, TAKMX KaK Jna-
METp KayJeKca, YUCIIO MOOEToB, YHCIIO JINCTHEB M COLBETHIH,
OromMacca Ha/13eMHO#1 uacTu ocoOu. Haumenbiie nokasarenu
OroMacchl TIPeJICTaBICHbl Y PACTCHUH IIEHOTOMYIISIHIA, ITPO-

M3PACTAIOUIMX B YCIOBHSIX OCTEITHEHHOTO JIyTa ¢ MacTOMIIHON
JIUTPECCHedl M TOJILIHHO-MEJIKOACPHOBUHHO-3]IaKOBOH CTEITH.
Takke KONEEUHUKH IPHUBICKAIOT BHUMaHHE HCCIeI0BaTe-
JIeH, SIBJISISICH TIPEKPACHBIM ChIpbeM it OnoTorutiea. Ctednu
H. coronarium copmepar 3HaYUTEIBHOE KOJHUYECTBO OOIIHMX
pPacTBOPUMBIX CaxapoB U MOJIMCAXapHUJIOB B KIETOYHON CTEH-
Ke, B OTJIMYHE OT JINCThEB, KOTOpbIE OOraThl OEJIKaMu U JIyd-
I BCEro IMOJOMAYT B KauyecTBE KOPMOBOTO BUJA JIsl CKOTA.
Takum 00pa3om, HCIOJIB30BaHKUE ATOTO PACTCHUS B arpapHoOu
MIPOMBIIIJICHHOCTH MOYKET peliaTh OJIHOBPEMEHHO HECKOJIBKO
pa3HoHanpaBJeHHbIX 3a1a4 [25], [26].

WHTepecHb! MccienoBansl, U3y4arolinue BIUSHUE KoTleed-
HUKa Ha POCT MIEPCTU CKOTa [27], MPOTHUBOreIbMUHTHOE ACH-
ctBHe pactenus [28], [29].
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6)
b)

Puc. Bspocnoe pacmenue H. gmelinii, svipausertoe 6 ycnosuax in vitro:
a) Bawxupus, 6) Tamapcman
Fig. Adult H.gmelinii plant grown in vitro:
a) Bashkortostan, b) Tatarstan

Ha BcxokecTb CeMsiH B YCIIOBHUSIX IN VItro BIUsET MHOXe-
cTBO (hakTOpOB (OT KayecTBa MHUTATEIHLHON CPe/lbl U YaCTOTHI
repeceBaHyst 10 YCIOBHH AKCHO3UIMN), U TIOMCK IOAXOJS-
IIMX YCJIOBUH Ul KYJIBTUBHUPOBAHMS SIBIISICTCS aKTyaJbHOU
npobnemoii. lociie moceBa Ha MUTaTEIBHYIO Cpely CeMeHa
aKTMBHO HayalM rpopacrarb K 15 axio. /lanee Mbl npoBenn
nepecajiky HauOosee INEepCHEeKTUBHBIX U JKU3HECIIOCOOHBIX
IIPOPOCTKOB Ha CBEXKYIO MUTATEILHYIO CPeJLy, Ha KOTOPOH elie
yepe3 13 nHeii 6buH c(HOPMUPOBAHBI MOJIOJIBIE PACTEHHS C XO-
POIIO PAa3BUTOM BEreTaTUBHOW YaCThIO (CM. pHC.).

OnHUM U3 OOBEKTOB HM3YyUCHHSI MOXKET CTaTh aKTUBHAs
¢dopma xuciopoga (ADK), koropasi oka3piBacT OJIarompuUsT-
HOE BO3/ICHCTBHE Ha MPOLIECChl popacTaHus ceMsH. B pabo-
te 2016 . (Ligiang Su, Qinying Lan, Hugh W. Pritchard, Hua
Xue, Xiaofeng Wang) 6su10 ycraHosnero, uto ADK, npume-
HsieMasi BMecTe ¢ (pUTOropMOHaMHM, yBEINYHBAECT BCXOXKECTh
CeMsiH, a TAaK)Ke COKpalaeT BpeMs mpopactanus H. scoparium
[30].

KopueBas cucrema 3araszzpiBana B pocte. BepositHo, 1uis
YCIICITHOTO Pa3BUTHUSI KOPHEBOM CHUCTEMBI y MOJIOJBIX pac-
TEHUH HEoOXOJMMa COOTBETCTBYIOINAS JOMOJHUTEIbHAS
TOpPMOHAJIbHASI CTUMYJISIIMS. 11 B €CTECTBEHHBIX YCIOBHUSX Y
KOIIEEYHUKOB CYIIECTBYIOT OCOOCHHOCTH B OHTOTCHETHYE-
ckoM paszButud. [lo pesynbrataM NpOBENEHHBIX HCCIIENOBa-
uuii (C. A. Cenarop, 2017 .) onpezesieHbl OHTOT€HETHUYECKUE
(BO3pacTHBIC) CHEKTPHI [EHOMOMYJSIUH TUICHCTOIIEHOBOTO
penukra H. gmelinii B eBponeiickoii yactu apeana. CeMb 1ie-
Hononynsauuit Cpenxeit Bonru u Ipuypanss oTiauuaroTcs 10-
BOJIbHO BBICOKOHW IJIOTHOCTHIO. OHTOI'€HETHYECKUI CHEKTP B
OOJIBIIMHCTBE CITy4aeB HETIOJHOWICHHBIH, YTO CBA3aHO C ObI-
CTPBIM OTMHPAHUEM PACTEHHH 11OCIIE 3aBEPIICHNUS TeHEePaTHB-

38

HOTO COCTOSIHHS, a Takxke TeM, uto H. gmelinii mpouspacraer B
coo0IIecTBax ¢ pa3BUTON AEPHUHOM, MPENSTCTBYIOMIEH MPO-
PACTaHHIO CEMsH M Pa3BHTHIO MOJOJBIX pacTeHuid. B ciydae
KOTJIa BH/I IPOM3PACTACT HA MEJIOBBIX OTIOKEHHAX, B COOOIIIE-
CTBaX C pa3pe)KEHHBIM TPABOCTOEM, CEMEHA YaCTO CMBIBAOTCSI
0CajIKaM1 HJIH CyBalOTCS BETPOM C TIOBEPXHOCTH CyOCTpaTa,
a 00pa3oBaBIIHECs MTPOPOCTKU HCIBITHIBAIOT 3HAYMTEIBHBII
HEJIOCTATOK BJIAard U SMUMUHUPYIOT. CylIeCTBEHHOE BIHSHUSI
Ha MOJIOJBIC PACTCHHUS 3716Ch OKA3bIBAIOT DPO3HOHHBIC MPO-
1eccel Ha ckioHax [31], [32, c. 47].

MHOTOYHCIICHHBIC HOBBIC BETCTATUBHBIC MMOYKH MOSIB-
JSUINCh Ha MOBEPXHOCTH Kayutyca. Kamryc ¢opmuposaics
B OONBIIMHCTBE CIy4YacB IJIOTHBIM IO CTPYKTYpe, HO ci1abo
OKpanieHHbIM. [Ipy NOCIeAYIONHX AETCHUAX POCT Kaayca u
obpa3oBaHue MOYCK HE 3aME/ISUTHCh, TO €CTh Pa3BUTHE MPO-
HCXOJIMIIO HE BOJHOOOPA3HO, YTO YKa3bIBACT HA ONTHMAIIBHO
nomOOpaHHYI0 KOHIICHTPAIUI0 TOPMOHOB. CIOCOOHOCTH K
YCKOpeHHOH uddepeHInanil KICTOK Kalyca BO3MOXHO
MCIIONB30BaTh HA 3TAarax yBEIHYCHHUS OOIICH MacChl KyIbTY-
PBL

Jnst CTUMYISIIAE POCTOBBIX MPOIIECCOB MPH YCIEITHOM
BEreTaTUBHOM JICJICHHH IMTPOBEITH MEPECajKy PACTCHUH U Ya-
CTeil KYCTOB Ha CBEXKYIO MUTATENBHYIO CPEAy elle uepes Me-
csitt. [pu wactoit cmene cpenpl pactenust H. gmelinii ve mo-
Ka3bIBAIOT YBS/AHUS JIMCTHEB, YTO OBUIO OTMEYCHO HAMHU B
Oonbliieil CTENeHN Ha Marepuane u3 bamkupuu, rie mpu co-
XPaHCHUH ONTHUMABHBIX YCIOBHN HAOMIOIAIN YBSIIAHHE Pa3-
BUTBIX JINCTHEB.

Haunbosee akTHBHBIN POCT MOKa3aau MpopocTKu u3 Tarap-
crana. [Ipu JefeHuu OTIEIbHBIX MOJOIBIX KYCTOB aKTHBHOEC
o0pa3oBaHie KaJUTyCHOH TKaHW HaOMIOMAny y TpeACTaBUTe-
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neit H. gmelinii u3 Tarapcrana, Toraa Kak pacTeHUs, MPOH3-
pacratoniue B bamikupuu, nokasplBaroT criaj pOCTOBON aKTHB-
HOCTH.

Oo6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

[IpennoxeHHbI HAMU COCTaB CPeibl MOKHO CUUTATH IMO/I-
XOJSIIMM JiIsi TipopatnuBanus cemsa H. gmelinii, a taxxe
Juist OpMHUpOBaHMs KyJIbTypbl TKaHel. Hambonee mepcrex-
TUBHBIME 17151 hopmupoBanus KynsTypel H. gmelinii moxHO
CUMTaTh CEMEHHOM MaTepHuall pacTeHUH, MPOU3PacTaOLINX
B Tarapcrane. PacreHuss JeMOHCTPUPYIOT XOPOILUUE POCT U
BeTBIIeHUE. TakuMm 00pa3om, HaMK ObuIa TOJIyYeHa KYJIbTypa,

KOTOpasi YCICITHO KYJIBTUBHPYETCS B YCIOBUSIX in Vitro. JlaH-
HYIO KyJIbTypY IUIAHUPYETCS HCIIOIb30BATh JUIsI CPABHUTEIIb-
HOTO U3y4eHHs OMOIOTMUECKH aKTHBHBIX BEIIECTB, BXOISIINX
B COCTaB pa3HOOOpa3HbIX 9KcTpakToB H. gmelinii, a Taxke st
(hopMHUpPOBaHUS KOJUIEKIIMU OTKPHITOTO TPYHTA Ha TEPPUTOPUHI
Borannueckoro cana YpO PAH.
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Establishment of in vitro culture of Hedysarum gmelinii Ledeb.

E.S. Avramova'*, O. E. Cherepanova'
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Abstract. Hedysarum gmelinii is a perspective species for the introduction into the culture and further use in the agricultural
industry and pharmacology. The purpose of this research is to find suitable medium for seed germination. At present, this spe-
cies is under the threat of extinction in several subjects of the Russian Federation. That is why research of the optimal nutrient
medium for the seeds of H. gmeliniiis very relevant. Materials and methods: 100 pcs of mature seeds were selected from the
populations of Tatarstan and Bashkortostan. The seed material had been stored at the 4 °C before it was used. The Murashige
and Skoog (MS) medium was prepared under the protocol with adding of such plant hormones like 6-benzylaminopurine (BAP)
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and Indole-3-acetic acid (IAA) in four types of concentrations. After that the sterilized seeds were planted. The germination
was occurred at 20 °C and the daylight was 16 hours. The results: seeds started to grow up to 15" day of an experiment. Then
the plants were transferred on the fresh medium. Young plants were formed after 13 days. Plants which seeds had been taken in
Tatarstan showed the most active callus formation. Thus, the originality of this research is that the optimal medium for grow-
ing seeds of Hedysarum gmelinii in vitro was found. This medium ensures good viability and gives the opportunity to get the
tissues culture for the further studies of the biologically active substances.

Keywords: 6-benzylaminopurine (BAP), Indole-3-acetic acid (IAA), Murashige and Skoog medium, seeds germination, He-
dysarum gmelinii Ledeb., Fabaceae, establishment in vitro, callus, pharmacology, agricultural industry, threat under extinction.
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OueHka THIIA CTPECCOYCTOMUYMBOCTH KOPOB-MaTepen
U UX IOTOMKOB

. M. Iouuuxk', O. T. Jloperw!, O. C. Yewennxuna', O. A. BoikoBa'™, A. B. Crenanos!
'Ypanbckuit rocygapCcTBEHHBII arpapHbIil yHUBepcuTeT, EkatepuHOypr, Poccusa
“E-mail: olbyk75@mail.ru

Annomayus. YCTOHUUBOCTD K CTpeccaM y KOPOB 3aBUCHT OT TakuX (paKTOPOB, KaK BO3PACT, MOJ, YIIUTAHHOCTb, THIT TEJIOC-
JIOKEHHs] M HACJIEACTBEHHOCTh. [10CieCTBYS JIOITOBPEMEHHOIO BIMSHUS CTpecc-(pakTOpoB Ha MOJIOYHOE CTaJ0 HAHOCST
TPYAHO BOCCTAaHABIMBAEMBIH YIIepO MpH NPON3BOJACTBE NpoaAyKIMH. Lleablo HAalIMX MCCie0BaHM SBISIACH OLIEHKA THUIIOB
CTPECCOYyCTOMYMBOCTH KOPOB-MaTepen U X MoToMkoB. MeTobl. [lokazarens cTpeccoyCTONYMBOCTH UCCIIEIYEMBIX )KUBOTHBIX
paccunran o ciocody H. A. Caduymnuna u np. OH BKIIFOYAET BO3ICHCTBHE HA JKUBOTHBIX B MPOICCCE MALTHHHOTO TOCHUS
cTpecc-(akTopa ¥ M3MEHEHHE ITOoKazaTelIel MOJIOKOBBIBEJCHUS, ONpEeNICHHE TT0Ka3aTelsi CTPECCOyCTOHUYUBOCTH KOPOB MO
CpeIHEeMy 3HAYCHHIO CyMMBI OI[CHOUHBIX TOKa3aTejiei: OTHOIIEHHE |-TPOLEHTHOTO MOJIOKA, N3MEHEHHE WHTCHCUBHOCTH U
MTOJTHOTHI MOJIOKOBBIBEJICHHUS, TPOJOKUTEIBHOCTH JIATEHTHOTO Meproja MoeHus. Pe3yJabTarsl. YCTaHOBIEHO, YTO CaMBIMU
CTPECCOyCTOMYMBBIMHU OKa3alIUCh MEHee NMpoAyKTUBHBIC KUBOTHBIE (8000 Kr 1 MeHee 3a MaKCUMaJIbHYIO JIakTaIuio). [Tokaza-
TeJIb CTPECCOYCTOMYNBOCTH Y KOPOB-Marepeil janHoi rpymmsl B cpexneM Ha 0,137 (p < 0,001) Gosbliie 10 CpaBHEHUIO C IPYTH-
MH OIICHHBaeMbIMH )KHUBOTHBIMU. [TpH 3TOM HX MMOTOMKH TaK)ke NMEJIN ITOKa3aTeNlb CTPECCOyCTOIMUMBOCTH BhIIIIE, YEM B APYTHX
OIleHMBAaEeMbIX Ipynmax, B cpenneM Ha 0,041 (p < 0,01). Beicokmii Tun crpeccoycroiiunBoctu omnpenenen y 75,0 % romnos B
rpyIie KOpoB-MaTepen ¢ caMoil HU3KON MPOAYKTUBHOCTBIO 32 MAKCUMAJIBHYIO JaKTaluio. YyTh MEHbIIE )KUBOTHBIX C BBICO-
KHM THIIOM CTPECCOYCTOWYMBOCTH B TPYyIINE WX MOTOMKOB — 33,0 % rosoB. [Ipu 5ToM B IaHHBIX Ipymmnax Marepei u gouepeit
KOPOB C HU3KHM THIIOM CTPECCOYCTOHYMBOCTH HE BCTPEYAJIOCh coBceM. Koa(puIeHThI TOBTOPSIEMOCTH CBUJIETEIBCTBYIOT O
TOM, YTO Y HU3KOIIPOIYKTHBHBIX KOPOB-MaTepeil MoKa3aTeslb CTPECCOyCTONUYNBOCTH OBTOPSIETCS B TPYIIIAax KOPOB-J0Uepeii B
ropasno MeHsleil crenenu (mpu I = 0,26) 1Mo cpaBHEHHUIO ¢ TPYIIIAMU BEICOKONPOAYKTUBHBIX npenkoB (mpu I = 1,00). Hayu-
Hasl HOBU3HA 3aKJII0YAETCS B TOM, UTO YCTAaHOBJIEHBI TIOKA3aTeNN CTPECCOYCTONYMBOCTH KOPOB M MX TIOTOMKOB B 3aBUCHMOCTH
OT HauBBICIIECH IPOAYKTUBHOCTH MATEPEH.

Knroueeswvie cnoga: uepHo-TIeCTpas Mopoja KOpoB, TUI CTPECCOYCTONIMBOCTH, IIOBTOPAEMOCTh NMPU3HAKA, HAUBBICIIAst TIPOTYK-
THBHOCTb Marepeit, KOPOBHI-10YePH, KOPOBBI-MaTEpH.

[na yumupoesanus: Jlonnuk U. M., Jlopern O. I., Yeuennxuna O. C., beikosa O. A., CtenanoB A. B. Ornenka tumna ctpeccoy-
CTOMYMBOCTH KOPOB-MaTepel 1 MX NOTOMKOB // ArpapHsiii BecTHHK Ypaina. 2020. Ne 10 (201). C. 43-49. DOI: 10.32417/1997-
4868-2020-201-10-43-49.

Mama nocmynnenus cmamou: 07.09.2020.

IMocranoBka npodiaemsi (INntroduction)

CoBpeMeHHOE CKOTOBOJICTBO IIPETEPIICBACT 3HAYUTEIIBHBIC
MU3MCHCHUS B MIPUMCHSICMBIX TEXHOJOTHSX PHU TPOHU3BOICTBE
nponykiun. K 4uciy TakuxX W3MEHEHUH OTHOCSATCSI MOJICPHU-
3anus epM M MOJIOYHBIX KOMILICKCOB, HCIIOJIh30BAHUE BBICO-
KOTEXHOJIOTHYHOTO MOJIOYHOTO 000PY/IOBAHUSI.

B naHHBIX YCIIOBHSIX JaKe CaMbIM BBIHOCIIHUBBIM JKHUBOT-
HBIM TIPUXOAMUTCS Hejerko. [loimydeHue >KU3HECTOMKOTO
MMCIOIIIETO BBICOKYIO XO3SIICTBEHHYIO IICHHOCTH OpraHH3Ma
SIBIISIETCS TOBOJBHO CIIOYKHOM 3a7aded s CIICIHAINCTOB CO-
OTBETCTBYIOIIUX CIYXKO CEITbCKOXO3SHCTBCHHBIX MPEIIPHUsI-
Tui. Kak mpaBuiio, CyIecTByeT OTpUIIATCIbHAS B3aHMOCBSI3b
MEXK]y YCTOMYMBOCTHIO OpPraHU3Ma K HEOJIaronpHusTHBIM yC-
JIOBUSIM M BBICOKOM MTpOoAYyKTUBHOCTHIO [1, c. 107], [2, c. 140],
[3, c. 175], [4, c. 2245].

YpOBEHb CTPECCOYCTOMYMBOCTH MOJIOUHBIX KOPOB BIIUSICT
HAa TIPOSIBJICHUC TIPOIYKTUBHOCTH JKUBOTHBIX, ITPOIOJKUTEIIb-
HOCTbh MX XO3SHCTBEHHOTO MCIIOJB30BAHUS U JIPYTHE BAXKHBIC

cocTapysromue dPPEKTHBHOTO TPOHU3BOACTBA [5, ¢. 74], [6,
c.75],[7,c. 58], [8, c. 145], [9, c. 190].

B ’KMBOTHOBOJCTBE pasnuyHbIe cTpecc-(haKToOpsl (KOp-
MOBBIE, KIIMMAaTHYECKHE, 300TEXHUYECKUE U TIP.) OKa3bIBAIOT
3HAUUTEJIFHOE BIMSHHE Ha (DU3HOJIIOIMYECKHE BO3MOXKHOCTH
opraHu3Ma KpyIHOTo poraroro ckora. HamGonee BakHbIe U3
HUX — NIPOJLyKTHUBHBIE, BOCTIPOU3BOANTEIbHBIC U a/IalITHBHEIC.
Bompocam crpeccoycToiUMBOCTH MOCBSIIEHO MHOTO Hayd-
HbIX crared u pekomengauuit [10, c. 92], [11, c. 197], [12,
c. 133],[13, c. 33].

VYeToMuMBOCTh K CTpeccaM y KOPOB 3aBUCHT OT MHOTUX
(axkTopoB, HampuMmep, BO3pacTa, MOJA, YIUTAHHOCTH, THIIA
TEJIOCIIOKEHNSI M HacleICTBeHHOCTH. [locnmencTBust oniro-
BPEMEHHOTO BIIMSIHUS CTpecc-(akTOpOB Ha MOJIOYHOE CTaJ0
JIOBOJIBHO Pa3sHOOOpa3HbI, HO BCE OHM HAHOCAT TPYAHO BOC-
CTaHABJIMBAEMBII ymiepO Mpu MPOU3BOACTBE NPOAyKIHH. Pa-
00TaTh B HANPABICHUH MAKCUMAJIBHOTO COKPAIIEHHS CTPEecC-
(aKTOPOB MM TOBBILICHUSI YPOBHS CTPECCOYCTOWYMBOCTH
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JKUBOTHBIX HEOOXOAMMO, 110 MHEHHIO MHOTHX aBTOPOB, Iie-
JICHAMIPABJICHHO ¥ TMOCTOSHHO, ONMUPAsCh HE TOJBKO Ha Mpo-
W3BOJCTBEHHBIC (haKTOPBI, HO M Ha HACIEICTBEHHOCTD [14,
c. 691, [15, c. 52], [16, c. 41], [17, c. 232].

MeTomosiorusi u MmeTobl uccjaenopanusi (Methods)

[lenbro HAMMX HCCIIEAOBAHUN SBJIAJIOCH OLIEHKA THUIIOB
CTPECCOyCTOMYMBOCTH KOPOB-MaTeper U UX MMOTOMKOB.

Hayunas pabora mpoBoamiace Ha npeanpustun Cepa-
JIOBCKO# oOnactu. OmnpernenieH ToKas3arellb CTPecCcoyCTONYH-
BOCTH KOpPOB-MaTrepeil M KOpOB-A0uepeil B 3aBUCUMOCTH OT
Y051 KOpOB-MaTepeil 3a HauBBICIIYIO JakTanuio. [lis 3Toro
JKUBOTHBIX PAcIpe/IeNIiiIi Ha TPYNIbl (KOPOBBI-MaTepH M KO-
pOBBI-io4YepH) 110 12 ToJ0B B KaxaoW. [pynmsl ¢opmupona-
JMCh METO/IOM COalaHCHPOBAHHBIX TPYMIT TIO CIEAYIOIIUM
MIpU3HAKaM: BO3pacT U JIMHUS KOPOB-A0uepel, HOMep MaKCH-
MaJIbHOM JaKTalui KOPOB-MaTepei.

ITokazarenb CTpeccoyCTOMYUBOCTH Ha 2—3 MecsiIe epBOn
JIAKTal[MM MCCIIEAYEMBIX KMBOTHBIX PAaCCUMTaH MO CIIOCOOY
H. A. Capuymnunaa u np. [18], KOTOphIi BKIFOYAECT BO3CH-
CTBHE Ha HMBOTHBIX B IIPOIECCE MAIIMHHOIO TOCHUS CTpecc-

(axTopa 1 I3MEHEHHUE TI0Ka3aTeyie MOJIOKOBBIBE/ICHHS, OTIpe-
JIeJICHNE TTOKAa3aTelisi CTPECCOyCTONYMBOCTH KOPOB MO CPEHE-
My 3HAUEHHIO CyMMBbI OIICHOYHBIX ITOKa3areliel: OTHOIICHHE
1-npOLIEHTHOTO MOJIOKa, U3MEHEHNE WHTEHCUBHOCTH M I1OJI-
HOTBI MOJIOKOBBIBE/ICHHSI, MPOIOKUTEIBHOCTH JIATCHTHOTO
niepuonia oeHus. PacueT nmpoBonuiu o ¢popmyoie:
ICTP = 1( Mo-MITK N HUMBo ; Mo - M/I}Ko ; ,ILB@JIHK)
~ K\Mx-MDKx  MMBk  Mo- MDKo+ Moc- MKoc -~ JIB®/Io/
rae K — Konr4yecTBO OLEHOUHBIX ITOKa3aTelei;

M, M, — pa3oBblii yno# (kr);

MJIX , MJDK, — MaccoBas 1o xupa B Mosioke (%);

HMB,, UMBK — HHTEHCMBHOCTh MOIIOKOBBIBEICHHUS (KI/
MUH);

AB®JIII , ABDJIIT, — anmurensHOCTh BTOpoi (asbl ja-
TEHTHOTO IIEPHOJAa B ONBITHBIA M KOHTPOJBHBIH IEPUOJIBI
(onpenensieTcst CEKyHIOMEPOM, C);

M. — ocTaTo4HO€E MOJIOKO (KT)

MJIK, . — MaccoBas J10Jis KMpa B OCTaTOYHOM MOJIOKE B
omnbITHBIH niepuon (%).
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B tom cnyuae, ecniu IICTP naxonutces B npenenax 0,901—
1,00, maHHBIX KOPOB OTHOCHIIU K BbICOKOMY (B) THIy cTpec-
coyctoiunBocty, npu 0,801-0,900 — x cpeanemy, a npu 0,800
1 MEHbIIIE — K HU3KOMY.

Bce nokasarenu y4uThIBaJIIM BO BPEeMsI YTPEHHUX JOCHHN
UccIeayeMbIX rpymi Kopos. CTpecc-(pakTopoM B HaILIEM CITy-
Yae sIBJIsIach CMEHa OllepaTropa MallMHHOTO JOCHHSI.

OyHKIMOHAIBHBIE CBOWCTBA BHIMEHHU OIIEHUBAJIM COIJIAC-
HO Metoauke «OneHKa BHIMEHH M MOJIOKOOTJa4ld KOPOB MO-
JIOYHBIX ¥ MOJIOYHO-MSICHBIX IOpo» (JlaTBuiickas cenbcKoxo-
3SUCTBEHHAs] aKaJeMUsl).

Marepuaibl, NOJyYeHHBbIE B PE3yJIbTaTe HCCIEAOBAHUM,
00paboTaHbl METOJaMU BapUAlMOHHON CTATHCTHKH B IPO-
rpamme Microsoft Excel.

PesyabraTsl (Results)

YeranosineHo (Tabiuna 1), 94To mokasaresb CTPeCcCOyCTOM-
yuBoctH (IICTP), paccuntaHHbIl C OMOIIBIO Pa30BOTO YOS,
MacCOBOM JIOJIM KHpPa B MOJIOKE, HHTEHCUBHOCTH MOJIOKOOT/ 12~
YH, OCTaTOYHOTO MOJIOKA M MPOAOJDKUTEIBHOCTH JATCHTHOTO
Tepro/ia JOSHHs, BBIIIE Y KOPOB-MaTepel ¢ yJI0eM 3a HauBbIC-
myto nakranuio 8000 kr u MeHee.

B cpennem IICTP y HU3KONPOAYKTUBHBIX KOPOB-MaTepeit
OoJIbIIIE 110 CPABHEHUIO C IPYTHMMHU OIIEHUBAEMBIMHU TPYIIIIaMU
Ha 0,137 (p < 0,001).

AHaJorn4yHas CUTyaIusi HaOJIFOIaIach U y KOPOB-I04Yepeii:
IICTP B nepBoii rpymnmne BbIIIE IO CPABHEHUIO C APYTHMHU KO-
poBamu B cpeaHem Ha 0,041 (p <0,01).

IIpu 3TOM clenyeT OTMETHTh, YTO B IEPBOW M BTOPOM
rpynmnax nokaszarens [ICTP y xopoB-nouepeil B cpeaHeM Ha
0,010 menbiie, uem y kopos-marepeil. Ho B To ke Bpemst B
TpETheH, YeTBEPTOH M IATON MCCIEAyeMbIX TpyIIax 3Hade-
HUS NTOKa3aTeNs CTPECcCOyCTOMYUBOCTH Yy KOPOB-104epeil mpe-
BBILIAIOT 3HAYEHUsI JJAHHOTO TOKa3arelisi y KOpOB-Marepel B
cpenneM Ha 0,011.

™ 9N N N . ™

- 4 A4 4 4B & 4

Puc. 1 ummroctpupyeT NpoLeHTHOE pacpeesieHe KOpoB-
Marepei B HCCllelyeMbIX IPyIax OTHOCHTENILHO THIIA CTPEC-
coycToiunBocT. BuaHo, 4To Oosblee KOJIMYECTBO KOPOB-
Marepei ¢ BBICOKUM THIIOM CTPECCOYCTONYUBOCTH HAXOAUTCS
B IIEpBOH Tpyriie )KUBOTHBIX (75,0 % rosoB), co CpesHUM TH-
IIOM CTPECCOyCTOMYUBOCTH — BO BTOpoit (67,0 % rosnos). Ilpu
9TOM B TIEPBOI M BTOPOH TpyIIiax KOPOBBI C HU3KUM THIIOM
CTPECCOyCTOMYMBOCTH HE BCTPEUANIUCh; B TPEThEI! Ipyme Ta-
kux ®HUBOTHBIX 17,0 % ronos, B uetBeptoii — 33,0 % rosoB, B
nisroit — 25,0 % rosos.

B nepBoii u BTOpoii rpynnax 0Kouo TPeTH KOpoB-aodepeit
XapaKTEepPU30BaIUCh BBICOKUM THUIIOM CTPECCOYyCTOMYMBOCTHU
(o 33,0 % ronoB) (puc. 2). KopoBbI-nouepu co CpeHUM TH-
IIOM CTPECCOYCTONUMBOCTH BCTPEUAINCH BO BCEX IpyIax, HO
Goubiie Beero B nepBoid — 67,0 % ronos. Cienyer OTMETUTD,
YTO B IIEPBOM I'PYIITIE KOPOBBI-A0YEPH C HU3KUM THIIOM CTpEC-
COYCTOMYHMBOCTH HE BCTpeyasinch coBceM. [1pu aTom Oodbiiee
KOJMUYECTBO MOTOMKOB, Y€l THUI CTPECCOYyCTOMYMBOCTH OXa-
paKkTepru30BaH KaK HU3KWH, HAXOAMIOCH B IIATON I'PYIIE BbI-
COKOIIPOJYKTHBHBIX KOPOB-Marepeii.

MOKHO MPEANOIOKUTh, YTO €CTh BEPOSITHOCTH Nepenadn
MIPU3HAKOB, XapaKTEPU3YIOUIUX CTPECCOyCTOWYMBOCTb KH-
BOTHBIX, OT KOpOB-MaTepeil ux nodepsim. JlocToBepHee Bce-
ro 00 3TOM CBUJAETEILCTBYIOT KOA(D(UIMEHTHI OBTOPSEMO-
CTH IOKa3areys CTPeCcCOyCTOMYMBOCTH KOPOB HCCIIETYEMBIX
rpyni (tadauua 2).

[TonoxurenbHble  KOIPOHUIUMEHTH TOBTOPSIEMOCTH  H3-
y4aeMoro MpHU3HaKa JOKa3bIBAIOT, YTO IMOKa3aTelb CTPECcCo-
YCTOWYMBOCTH IIOBTOPSIETCSI Y TIOTOMKOB B COOTBETCTBHH CO
3HAYCHUSIMH JIAHHOTO TT0Ka3arelisi ux npenkoB. Ho npu sTom
OYEBUIHBIM SIBJISETCS TOT (DAKT, YTO Y HUIKOIPOIYKTHBHBIX
KOpOB-MaTepell Moka3aTelb CTPECCOyCTOMUMBOCTU IOBTOPS-
eTCsl B IpyNNax KOpPOB-Aouepell B ropa3fo MeHbILEH cTerne-
HU (Ko dunmeHT noBropsieMocTu paseH Bcero juiib 0,26).
MakcumanbHast noBropsiemocts [ICTP kopoB-gouepeit ycra-
HOBJIEHA B YETBEPTOU M ISITOW Tpymnmax >KuBOTHBIX (1,00).

Tabnuna 1

ITokasaTenb cTpeccoycTONMYMBOCTH KOPOB-MaTepeil 1 KOpOB-fouepeii B 3aBICMOCTI
OT HaMBBICIIEli NPOXYKTUBHOCTH KOPOB-Marepeit, X T 5

I'pynna xkopoB-1ouepei,
MPOTYKTHBHOCTH KOPOB-MAaTepeii 32 HAMBBICIIYIO JTAKTAIINIO
OuenuBaemMasi I 11, I, (AVA
rpynmna Kopos > ot 8001 ot 9001 ot 10 001 2
8000(: rig;’ e rr 10 9000 xr A0 10 000 xr a0 11 000 kr 1 00(1nn=6102.11)ee Kr
(n=12) (n=12) (n=12)
Kopossi-marepu | 0,904 + 0,002*** 0,900 + 0,002 0,845 + 0,013 0,840 + 0,014 0,848 + 0,013
KopoBsI-nouepu 0,903 £ 0,010%* 0,882 + 0,011 0,854 £ 0,013 0,852+ 0,014 0,859 + 0,012
IIpumeuanue: 30eco u danee: ** npu p < 0,01; ** p < 0,001.
Table 1

Indicator of stress resistance of mother cows and daughter cows depending on the highest productivity of mother cows

Group of cows-daughters,
productivity of mother cows for the highest lactation

Estim}lted group I p II(,?001 ; 112001 ; I;/,o oo v

of cows g rom rom rom ]

8000(:":"I’§js ke 10 9000 kg i0 10 000 kg wll000kg | 00(1n”=’ e ke
m=12) (n=12) n=12)

Cows-mothers 0.904 + 0.002*** 0.900 £ 0.002 0.845 £ 0.013 0.840 £ 0.014 0.848 £ 0.013
Cows-daughters 0.903 + 0.010** 0.882 + 0.011 0.854 + 0.013 0.852 £ 0.014 0.859 + 0.012

Note: hereinafter: ** for p < 0.01; ** p < 0.001.
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Tabmuua 2

Koa¢ punmeHTs! HOBTOPsAEMOCTY HOKa3aTeNs CTPECCOYCTOIYNBOCTY KOPOB-A04epeii M KOpoB-Marepeii, 1

I'pynna kopos-gouepeii,
NPOAYKTHBHOCTH KOPOB-MaTepeil 32 HANBBICIIYIO JIAKTANHIO
Ioka3zarenn 1, 11, i, ll(\)/’O 01 vV,
8000 u menee xkr | ot 8001 10 9000 kr | ot 9001 10 10 000 KT :)"11 000 xcr 11 001 u Gosree KT
(n=12) (n=12) (n=12) Ao 11 (n=12)
(n=12)
Hoxasareis, crpecco- 0,26 0,51 0,98 1,00 1,00
YCTOWYUBOCTH
Table 2
Repeatability coefficients of the stress resistance index of cows-daughters and cows-mothers, r
Group of cows-daughters,
productivity of mother cows for the highest lactation
111, 1V
Parameter 1, 11, ) ’ 4
8000 and less kg | from 800110 9000kg| ~ Srom 9001 Jrom 10 001\ 17 007 o more kg
n=12) (n=12) to 10 000 kg to 11 000 kg n=12)
(n=12) (n=12)
Indicator of stress 0,26 0,51 0,98 1,00 1,00
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Oocy:xnenne u BbiBoabI (Discussion and Conclusion)

Taxum obpa3om, Ooiee CTPEeCCOyCTOMYMBBIMU OKA3aJIUCh
KUBOTHBIE ¢ MPOAYyKTUBHOCTHIO 8000 Kr M MeHee 3a MaKcH-
MaJIbHYIO JIAKTAIMi0. 3HAYCHUs OKa3aTels CTPEeCcCOyCTOM-
YHBOCTH KOPOB-MaTepel mepBoii rpymnmsl B cpeanem Ha 0,137
(p < 0,001) BbIIIE, YeM y APYTHX OIEHUBACMBIX YKHBOTHBIX.
BwmecTe ¢ Tem ux godepu Takxke 001a1amu 601ee BBICOKUM 110~
KazaTeleM CTPEeCCOYCTOHYMBOCTH TI0 CPABHEHHIO C JIPYTUMHU

TaHHbIe KOAQ(UIIMEHTHI TOBTOPSIEMOCTH NMPU3HAKa TIOKa3ally,
YTO y HU3KOIPOMYKTUBHBIX KopoB-Marepei (8000 xr momnoka
I MEHee) TOKa3aTellb CTPECCOyCTOMYMBOCTU IMOBTOPSUICS B
rpymnmnax jgo4yepeii B MeHbIei crenenu (pu r = 0,26) o cpas-
HEHHUIO C TPpyNnamu 0oJjiee IPOAYKTUBHBIX TPEIKOB (IpH I =
1,00). lanHble, MOTy4eHHBIE B pe3yJIbTaTe HallIeH HAyYHO-HC-
CJIe/I0BaTEIbCKON paboThI, COIIACYIOTCS C PE3yNbTaTaMu JIpy-
rux uccinenosanuii [19, ¢. 655], [20, c. 39].

rpynmamu godepeit B cpeqaeM Ha 0,041 (p < 0,01). Paccun-
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Assessment of the type of stress tolerance mother cows
and their descendants
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Abstract. Resistance to stress in cows depends on factors such as age, gender, fatness, body type and heredity. The effects of
long-term stress factors on the dairy herd cause hard-to-recover damage during production. The purpose of our research was
to assess the types of stress resistance of mother cows and their offspring. Methods. The stress tolerance index of the studied
animals was calculated according to the method of N. A. Safiullin and others. This method includes the impact on animals dur-
ing machine milking of a stress factor and changes in milk production indicators, determining the stress resistance indicator of
cows by the average value of the sum of estimated indicators: the ratio of 1 % milk, changes in the intensity and completeness
of milk production, the duration of the latent milking period. Results. It was found that the most stress-resistant animals were
less productive (8000 kg and less for maximum lactation). The stress tolerance index in the mother cows of this group is on
average 0.137 (p <0.001) higher than in other animals evaluated. At the same time, their descendants also had a stress tolerance
index higher than in other evaluated groups by an average of 0.041 (p < 0.01). A high type of stress tolerance was determined
in 75.0 % of heads in the group of cows-mothers with the lowest productivity for maximum lactation. Slightly less animals
with a high type of stress resistance in the group of their descendants — 33.0 % of heads. At the same time, in these groups of
mothers and daughters, cows with a low type of stress resistance were not found at all. Repeatability coefficients indicate that
in low-yielding mother cows, the stress tolerance index is repeated in groups of daughter cows to a much lesser extent (at r =
0.26) compared to groups of high-yielding cows. The scientific novelty lies in the fact that the indicators of stress resistance of
cows and their offspring are established depending on the highest productivity of mothers.

Keywords: black-and-white breed of cows, type of stress resistance, repeatability of a trait, highest productivity of mothers,
cows-daughters, cows-mothers.
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KoMmIiekcHasi OLIEHKA CKOTAa MOJIOYHOI'0 HANIPABJICHUSA
MPOAYKTUBHOCTH

A.II. Kapramosa'™, 9. B. ®upcosa'
' MypMaHCKas rocyAapCTBeHHas CeNbCKOXO03AMCTBeHHA s ONBITHAA CTaHIM A, MomouHslii, Poccus
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Annomayus. leapio uccienoBanus ObLIO W3yYEHUE COBPEMEHHBIX MHJIEKCOB KOMIUIEKCHOI OLEHKH MOJIOYHOIO CKOTa B
crpanax EBpocorosa u CIIA u pa3paboTka COOCTBEHHOW MPHUHIUITHAIBLHON CXEMbI KOMILJICKCHOM OLICHKH KHBOTHBIX Ha OC-
HOBAHUH TOJTyYEHHBIX PaHee TaHHBIX O XO3AHCTBEHHO MOJIC3HBIX NMPHU3HaKaX. B pe3yiabTaTe necae 0BaHNi ObUTH BBISBICHBI
3HAUUTENbHBIC OTIINYMS KaK MEKAY 3HAUUMOCTBIO TPYII MPU3HAKOB, TaK U MEX/y KOJHYECTBOM OLIEHUBAEMBIX MOKa3aTeneit
B pa3HbIX CTpaHax. ITO TOBOPUT O Pa3HOOOPa3NU MHTEPECOB CENIEKIIMOHEPOB U (GepmepoB. [IpoBeneHHbII paHee aHaIN3 110-
Kazateneil XO35ICTBEHHO TMOJIE3HBIX MPU3HAKOB TOJIIITHHU3UPOBAHHOTO XOJIMOTOPCKOTO CKOTa, PAa3BOJMMOIO B XO3AHCTBAX
MypMaHCKo# 001acTH, TTO3BOJIMII ONPEISIUTh OCHOBHBIC HAIIPABJICHHS CEJIEKI[MOHHONW PabOThI C JKUBOTHBIMHU U pa3padorarhb
QITOPUTM OLIEHKH JKMBOTHBIX 10 KOMIUIEKCY IOKa3aTesed XO3SHCTBEHHO IOJIE3HBIX NMPU3HAKOB. Pa3zpaboTaHHBIN anroputm
KOMILJIEKCHOM OIICHKH MOJIOYHOTO CKOTa BKIIFOUAeT B ce0st 4 OIIGHOYHBIX OJIOKA: IOKa3aTelH BOCIIPOM3BOJICTBA, MPOIOIKH-
TEIbHOCTH JKU3HHU, MOJIOYHON MPOAYKTUBHOCTH U BeITMUYNHA Y105. OIEHKY BOCHPOU3BOAUTEIBHBIX CIOCOOHOCTEH Mpe/iaraeM
MIPOBOJMTH KakK IO MPSMBIM MOKa3aTessiM, TaK U IO KOCBEHHBIM, HallPUMEp, YUUTHIBATh IKCTEPbEPHbIE MOKA3ATENH, OIICHKY
MIPEIPACTIONOKEHHOCTH K a00pTaM M TMHEKOJIIOTHYECKUM 3a00eBaHuAM. B olleHKy IpoI0KUTETbHOCTH KU3HH BXOJAT TO-
Kazarelu dKCTephepa, TAKKE YUUTHIBACTCS MIPEAPACIONIOKEHHOCTh K 4 OCHOBHBIM IpyIinaM 3a00JieBaHUil: 3a00JIeBaHUSIM BbI-
MEHH, THHEKOJIOTHYECKUM, adopTaM, OOJIE3HSIM KOHEUHOCTEeH. B OLleHKy MOJIOYHO# NMPOIYKTUBHOCTH BKJIFOYEHBI [TOKa3aTeln
KaueCTBEHHOTO COCTaBa MOJIOKAa, 0COOCHHOCTEH JTAaKTAIIMOHHOM KPUBOW M XapaKTepUCTHKA BBIMEHH CO CTOPOHBI KCTEphepa U
MIPEIPACTIONOKEHHOCTH K 00JIe3HsIM BBIMEHH. Bcero mpesyiaraercs 1enarh KOMIJIEKCHYIO OI[EHKY KHBOTHBIX 1O 23 moka3are-
JISIM, OXBATHIBAIOLIMM BCE aCIEKThI 3[0POBbsI M IMPOILYKTUBHBIX 0COOCHHOCTEH MolouHOro ckora. Hayunasi HoBu3Ha mccoe-
JOBAHHUS 3aKIIFOYAETCSI B UCIIOJIb30BAHUH B Pa3pabOTaHHOM aJITOPUTME CMEIIaHHON MOJIEIH OLICHKH OCHOBHBIX XO3SIICTBEHHO
MIOJIE3HBIX MPU3HAKOB, 3aTPArHBAIONICH pa3HbIe MOKA3aTelH, BIUAIOIINE HAa IPOAYKTHBHOCT U MPOJOKUTEIBHOCTD JKU3HH.
Pa3pabotanHas cucTeMa OI[eHKH IO3BOJINT KOMIUIEKCHO YITyUIIIaTh CTaI0 C Y4€TOM COBPEMEHHOIO COCTOSIHUS MOJIOYHOTO CKO-
TOBOZICTBA MypMaHCKO# 061acTu.

Knroueeswvie cnosa: MOIOYHBIN CKOT, KOMIUIEKCHASI OLIEHKA, BOCIIPOM3BOUTEIbHbIE CTIOCOOHOCTH, TPOIOKUTEIBHOCTD KU3HH,
MOJIOUHAsI TIPOIYKTUBHOCTb, IKCTEPbEPHBIN T10Ka3aTelb, IPEIPACIIONOKEHHOCTD K 3a00JIEBaHUSIM, QJITOPUTM.

na yumuposanua: Kapramosa A. I1., @upcosa 3. B. KommiekcHas onieHKa CKOTa MOJIOYHOTO HAMPABICHUS MPOTYyKTHBHO-
ctu // Arpapsslii BecTHUK Ypana. 2020. Ne 10 (201). C. 50-56. DOI: 10.32417/1997-4868-2020-201-10-50-56.

Hama nocmynnenua cmamuvu: 06.08.2020.

IMocTanoBka npodaemsl (Introduction)

KoMIutekcHast oLieHKa KPyIHOTO pOraroro CKoTa B HacTO-
sLIee BPEMsl SBIISICTCS] OCHOBOM IIJIEMEHHOM paboThI C KUBOT-
HBIMHU BO BceM Mupe. JlaHHBIIH METO MTO3BOJISIET TOMYYHUTh Ka-
YECTBEHHYIO OLICHKY )KHBOTHBIX 10 HECKOJIBKUM XO3SHCTBCH-
HO MOJIC3HBIM MPU3HAKAM U OCYIIECTBISATH 0TOOP U MOAOOD Ha
OCHOBaHHUH OJJHOTO YHH(MHLIUPOBAHHOTO MokazaTens. OHaKo
B IOCNENHEe BpeMs OONIbIIMN HHTEpPEC IS CICLHATHCTOB
HAYMHACT MPEICTABISITh CICHUATH3UPOBAHHAS KOMILJICKCHASI
OLICHKA, TTO3BOJISIFOLIAS MPOBOAUTH OTOOP KMBOTHBIX B pas-
HbBIX HAIPaBJICHUAX CEJCKIHU, OCOOCHHO B CTOPOHY YITydIIe-
HUS MOKa3arenel 310poBbs. [Ipu 3TOM YacTo Kaxkaas CTpaHa
pa3pabaTbiBacT COOCTBEHHYIO CHCTEMY OLICHKH KPYITHOTO PO-
raToro CKOTa, OTBEUYANOLIYI0 MPUPOTHO-KIMMATHYCCKHM, Op-
raHU3AI[MOHHBIM, EJEBBIM OCOOCHHOCTSIM CKOTOBOAYECKOI
oTpaciy. AHajaM3 JaHHBIX KOMIUICKCHBIX MHICKCOB OLCHKH
MO3BOJISICT BHISIBUTH OCHOBHBIC MUPOBBIC TCHICHIIMH B OTpac-
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T ¥ pa3paboTaTh ONTUMAIBbHYIO (WM HCIIOIB30BaTh CyIIe-
CTBYIOIIYIO) CHCTEMY KOMIUIEKCHOM OLIEHKH KPYITHOTO pora-
TOTO CKOTA.

MeTtoaoJiorusi u MeToabl ucciaegosanus (Methods)

MarepuanamMy HCCIEIOBAHUNA TOCIYKUIM PE3YIbTAThI
coOCTBeHHBIX HccienoBannii 3a 2008—2017 TT. Mo H3ydeHUIO
TCHETHUECKUX, OMONOTUYECKUX, (PU3UOTOTHICCKUX OCOOCH-
HOCTEH y MOJIIITUHU3UPOBAHHOTO CKOTA XOJIMOTOPCKOM MOPO-
JIbl, MaTEpUAIbl HAYIHBIX MyOIMKAINI 110 OLIEHKE TNIEMEHHOM
LIEHHOCTH KOPOB MOJIOYHBIX TTOPOA. 32 BECh MEPHOJ] HCCIIEI0-
BaHO 7638 KOpOB pa3HOTO BO3pacTa.

B pabote BCnonb30BaINCh CIELYIONINE METOABI HCCIIEI0-
BaHUI: U3y4YeHHE KOMIIJIEKCHOM OLEHKHU IJIEMEHHON LEHHO-
CTH KOPOB MOJIOUHBIX ITOPOJI B Pa3HbIX CTpaHaX, CTATHCTHYE-
CKMI aHajIu3 mokazaTesiel XO35HCTBEHHO IMOJIE3HBIX MPU3HA-
KOB KMBOTHBIX B MypMaHCKo# 007acTH, pa3paboTKa 1 OIleHKa
3¢ PEKTHBHOCTH UCTIONB30BaHHA Pa3pab0TaHHOTO alTOPUTMA.
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Lens uccienoBanmii — pa3paboTarh alroOpUTM OIIEHKH KO-
POB, YYHTBIBAIOUIMH BOCHPOM3BOJHUTEIILHBIE KauecTBa, MPO-
JIOJDKUTENILHOCTD JKU3HH W MOJIOYHYIO IPOJYKTUBHOCTH I10
NPSIMBIM 1 KOCBEHHBIM IOKa3aTeNsIM; IPOBECTH TEOpETHYE-
CKYIO OLEHKY d((EKTUBHOCTH MCIOIB30BaHUSI JAHHOTO AJIr0-
puTMa.

HoBwusHa uccnenoBanuii: pa3pab0TaHHBIN aJITOPUTM OLICH-
KM Ka4ecCTB KUBOTHBIX ITPEAIOIaraeT MPUMEHEHNE KOMILICK-
ca XO3sHCTBEHHO MOJIE3HBIX MTPU3HAKOB B TUNIEMEHHOI paboTe,
BKJIFOYast 9KCTEPbEPHYIO OIICHKY M 0COOCHHOCTH BBIOPAKOBKH.
Jlo Hacrosmiero BpeMeHHU celeknus B xo3siicTBax Mypman-
CKOI1 o0nacTu Besach NPEUMMYIIECTBEHHO 10 OJJHOMY ITpU3Ha-
Ky — MOJIOYHO# MIPOJYKTHBHOCTH KOPOB.

Pe3syabTaThl (Results)

B pa3HbIX cTpaHax Mpu OLEHKE MJIEMEHHON LIEHHOCTH KO-
POB MOJIOUHBIX OPOJI, B YaCTHOCTH TONIITHUHCKOHN, CHICIIUATIH-
CTBI B IPAKTUUECKOM paboTe 3aMHTEPECOBAHBI B KOMIUIEKCHOM
OIIGHKE, 3aTparuBarolleil pa3Hble XapaKTEePUCTUKU XO3sMH-
CTBEHHO TOJIE3HBIX MpU3HaKoB. Tak, B ABcTpanmuu ¢ 2016 .
HCTIONB3YIOTCSI TPU KOMILICKCHBIX MHAekca [1], [2], pa3pabo-
TaHHBIX U1l Pa3HBIX HampasieHuil cenekuuu: BPI (c6anan-
CUPOBaHHBIM MHJEKC TpoaykTuBHOCTH), HWI (B3BemeHHbIH
nHeKc 3110poBbs), TWI (B3BeleHHbIN nHIEKe THHA). JlaHHbIe
MHJICKCHI Pa3IMYyaroTCs MEXIy COOOH pa3Hoil joineil BKIama
MoKasaresiell X03aHCTBEHHO-IIONIE3HBIX MpHU3HAKoB. HMHnekc
BPI omnuaeTcs NOBBIIIEHHBIM BHUMAaHHEM K MOJIOUHOIT ITpo-
nykruBHocTd (51 %). Kpome oOmenpuHsIThIX, B ABCTpaJIuK
YUUTBIBAIOTCSI TAKHE TIOKA3aTeNN KaK TEMIIEPaMEHT, CKOPOCTh
MOJIOKOOT/JIa49H, paboTOCIIOCOOHOCTD >KUBOTHBIX, Y(P(EKTHB-
HOCTh KOPMJICHHSI, B OKCTEPbEPHOH OIIEHKE J100aBJIeHa OLICH-
Ka CEeNAIUIIHBIX OyrpoB. Pa3pabareiBacTcs U ampoOUpyeTcs
JIOTIONTHUTENbHAS OLIEHKA Ha YCTONUMBOCTH K IOBBIINIEHHON
Temneparype cpeabl. [laHHbIN oka3aTenb akTyaleH JJis KIIH-
MaTUYECKHUX YCIOBUIl ABCTpaINHU.

AHIIIUSA TaKKe UCHONb3yeT TpU MHJEKca [3] B 3aBUCHMO-
CTH OT CHUCTEMBI coziepaHust )kuBOTHBIX: £PLI (mist crax ¢
kpynoromuuHeiM oteniom) [4], £ACI (st ctag ¢ OCCHHUM
oresniom) [S5], £SCI (mnst cran ¢ BeceHHuM otenom) [6]. Tlpu
9TOM B MOKAa3aTeNu 37I0POBbSl BEIMEHU U KOHEUHOCTEH, MOMHU-
MO YCTOWYHMBOCTH K 3a00JI€BaHMSM, BKIIOYAIOTCS MX DKCTE-
prepHble ocobenHocTH. OneHka 3p(EeKTHBHOCTH KOPMIICHUS
pPacCYUTHIBAETCS C yUETOM MPOMEPOB Teja, KOTOPhIE XapaKTe-
PHU3YIOT JKHUBYIO Maccy *HBOTHOTO.

B CHIA ucnomns3yemsblii B HacTosee Bpemst uuaexc TPI
[7] Bkmrouaer 13 coctaBHbIX mMokazaTeneil. B 2015 1. B ero
cocraB Obul J100aBieH Mokaszareib 3(P(EKTUBHOCTH KopMma,
B 2017 . — xwu3HecniocooHoctH. Kpome toro, B CILA npu-
MECHSIOTCSI DKOHOMUYECKHE WHICKCHI, HanmpumMep, NM$ (uH-
nekc uynctoro goxoxa) [8]. B ero cocraBe yuuthiBatorcs 14
nokasareseit. [lomrMo nokasareneil, OIeHUBAIOIIUX YPOBEHb
MIPOYKTHBHOCTH, BOCIPOU3BOAMTEIBHBIE CIIOCOOHOCTH, IKC-
Tepbep, B IAaHHBIH UHJIEKC J00aBIeHa OIIeHKa 110 MTOKa3aTelro
3/I0POBbS, KOTOpast yUUTHIBAET YCTOMUUBOCTH K 6 3a0071€BaHU-
SIM: CMEILEHHUIO ChIUyTa, FHUIMOKAIbLEMHIH, KETO3Y, MACTUTAM,
MeTpHUTaM, 3aJepKaHUI0 Tocea.

B I'epmannu [9] a1 mieMeHHOH OIIEHKM KMBOTHOTO HC-
MOJIB3YIOT 001U MHAEKC KauecTBa RZG, KOTOpBIA COCTOUT
u3 noablHACKcoB RZM (MonouHast mpoaykTuBHOCTE), RZR
(Bocripomn3BozcTBO), RZN (pyHKIMOHATBHAS )KU3HB B CTAJIE),

e e e e
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RZE (okcrepbep), RZS (koiandecTBO COMAaTHYECKUX KIIETOK),
RZKm (moxkazarenu otena). B 2014 1. 6bu1 pazpaboran 10-
MOJTHUTENBHBI HHACKC RSRobot, koTOpbIil XapakTepusyer
MIPUCIIOCOOIEHHOCTh JKMBOTHBIX K MAaIlMHHOMY JOeHHI0. B
JTAHHOM MHJIEKCE 0c000e BHUMaHHE Y/EISIETCs OLIEHKE COCKOB
U CKOPOCTH MOJOKOOTAAYH.

Tonnanaus ucnons3yer uHjgexkc NVI [10], xapakrepHoii
0COOEHHOCTBIO KOTOPOTO SIBJISIETCSI UCTIOB30BaHUE NPH OLICH-
K€ BOCIIPOM3BOUTEIBHBIX KAa4eCTB TAaKUX ITOKa3aTeliel, Kak
MEKOTEIIbHBINA EPHO]I, TIEPHUO OT IIEPBOTO 10 TIOJ0TBOPHOTO
OCeMEHEHUsI. A TaKk)Ke MPU XapaKTepPUCTHKE OTEJIOB — OLICHKA
T10 )KUBOPOXKACHHOCTH.

Wpnanmus paspaborana COOCTBCHHBIN HHICKC OIICHKH
rieMeHHod neHHoctn EBI [11]. 3HaunTtensHOoe BHUMaHHE
CEJEKIIMOHEPHI 3TOM CTPaHBl YAEISIIOT aHAJIN3Y BOCIPOU3BO-
JMUTEITBHBIX CIIOCOOHOCTEH (45 %), @ UMEHHO MEKOTCILHOMY
nepuoay u BebkuBaeMocTu. Kpome toro, n3 Hux 10 % cocras-
JSIET aHaJIM3 0COOEHHOCTE! oTela (JUIMHA CTeJIbHOCTH, MEpT-
BOPOXKJCHHOCTb, JIETKOCTh OTela). Takke UpJaHIIbl yIUTbI-
BaIOT YCTOMYHMBOCTh K 3a00JIEBaHUSIM, PaOOTOCIIOCOOHOCTh 1
MSICHBIE Ka4eCTBa CKOTa.

Ucnanus ucnonsdyet nngexc ICO [12]. Kak u B ABcTpa-
JIMM, MHOTO BHUMaHHS CEJIEKIMOHEPBI ATOW CTPaHbI YCISIOT
MojiouHOM mpoxyktuBHocTH (51 %). Ha BTOpOM MecTe mo
BO)XHOCTH HaXOJUTCS DKCTEPhepHast OLEHKa BHIMEHH U KOHEY-
HOCTEH.

B Kanane paspadoran unaexc LPI [13], kotopsiii y pa3sHbix
TIOPOJI UMEET CBOU BECOBBIC KOI(P(PHUIIUEHTHI. YCIOBHO UHJIEKC
pasJlielieH Ha TpHU KOMIIOHEHTA: MPOMYKTUBHOCTH, yCTOWYH-
BOCTB (IIPOJOJKUTEIBLHOCTD JKU3HH U OKCTEPhEp), 3710pPOBbE U
BOCIIPOMU3BO/ICTBO.

Ounnsaaus, [eenus, Janus B 2008 1. pazpabdoranu 06-
IIMH JUTs CeBEPHBIX cTpaH nHaekc NTM, KoTopblif olleHHBaeT
TOJIIITHHCKYIO, JDKEPCEHCKYI0O U CEBEpHBIE KPacHO-TIECTpPhIe
nopobl [14]. JIaHHBIH UHIIEKC CYMMHUPYET OOJBIIOE KOJITHUYe-
CTBO Moka3zareneil. Tak, sKkcTepbep OLlEHUBAETCS Mo 22 MoKa-
3aTessIM, 3I0pOBbE AaHATM3UPYETCS 10 OOJIBILIOMY KOJIHMYECTBY
3a00JICBaHUI PENPOAYKTUBHON CHUCTEMBI, KOHEYHOCTEH, BbI-
MEHH, HapylIIeHUsIM 0OOMEHa BEIIECTB. YUUTHIBACTCS KU3HE-
CIOCOOHOCTB MOJIOZIHSIKA B pa3HOM Bo3pacte. BocriponsBosu-
TeJIbHBIE CITIOCOOHOCTH OIIEHUBAIOTCS HE TOJIBKO 110 OCEMEHSI-
€MOCTH, MTPOJOJDKUTEIILHOCTH CIIy9HOTO TIEPHO/A, XapaKkTepy
orella, HO ¥ MO pa3Mepy M BBDKUBACMOCTH TEJISIT.

®paHIysi B OIICHKE JKUBOTHBIX HCIOJIB3yeT mHAeke 1SU
[15]. dpaniy3s! 0OpamiatoT O0bIIOe BHUMaHUE Ha MTOKa3are-
JIM TIJIOIOBUTOCTH 1 3[J0pOBbE BeIMEHH. [1pu o1ieHKe sKcTepbe-
pa yuutsiBaetcs 10 20 mokaszarenei, KOTopbie 00bCTHHSIFOTCS
B UETHIPE COCTABHBIX UHJIEKCa (BBIMEHHU, KOHEYHOCTEH, CTpoe-
HUS TeJa U OOl TUT).

Takum oOpaszoM, Jlake B CTpaHaxX, OObEAMHEHHBIX B €U~
HOE SKOHOMHYECKoe pocTpaHcTBo (EBpocoro3), HabmronaoT-
Csl 3HAYMTEINIBHBIC OTIMYHS «KaK MEXTy 3HAYMMOCTBIO TPYIII
MIPU3HAKOB, TaK W MEXy KOJIWYECTBOM OIICHMBAEMBIX ITOKa-
3areneit» [16, c. 11]. AHanu3 MHAEKCOB OICHKHU TJIEMEHHOM
LIEHHOCTH TO0Ka3bIBACT Pa3HOOOpa3ne M MEHSIOUIMECs IIeIH
CEJICKIIMOHEPOB ¥ TIPsIMBIX noTpeduteneit (pepmepon) [17,
c. 191],[18, ¢c. 36861, [19, c. 10251]. [Ipu TOM MHOTHE UHIECK-
CBI TECHO CBSI3aHBI C 3aTpaTaMy Ha MPOU3BOJICTBO MPOAYKIHH
1 BBIPAKAIOTCS B DKOHOMHYECKUX EIUHHIIAX.
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Takue MeTobl OLCHKH KMBOTHBIX MO3BOJISIFOT BECTH Ce-
JICKITUIO KOMILUICKCHO TI0 HECKOJIBKHM IPH3HAKaM OTHOBpE-
MCHHO.

B Tteuenune 20082017 rr. Ha MOrOJOBbE TOJIMITUHUZUPO-
BaHHOTO XOJIMOTOPCKOTO ckoTa MypMaHCKO# 00JlacTu u3yda-
JIUCh MOJIOYHAS TPOYKTUBHOCTD M KAUCCTBCHHBIN COCTaB MO-
JIOKa, 0COOCHHOCTH JIAKTAI[MH, TIOKA3aTelId 3KCTEPhepa, BOC-
MIPOU3BOJICTBA, XapaKTep OTEJIOB, BEIOPAKOBKA KOPOB M TIPEII-
PAaCIIOJIOKCHHOCTD UX K 3a00seBanusM. [IpoBeieH aHam3 mo-
Ka3areneil Xo31HCTBEHHO MOJIE3HbIX IPU3HAKOB. B pesynprare
BBISIBIICHBI OCHOBHBIC TPOOJIEMBI — 3TO HU3KHC IMOKA3aTeIU
BOCITPOM3BOAICTBA cTaaa (Bbixon TensT Ha 100 kopoB cocTas-
Js1 76—78 TOJIOB), POOKUTEIBHOCTH XO3SIICTBEHHOTO UC-
MOJIb30BaHUsT KOpPOB (2,6—2,8 nakTaiuu), a TakkKe MacCOBOM
JTOJIH Kupa u Oenka B Mosioke (3,3 % u 2,95 % cooTBeTCTBCH-
HO). OnpeiesIcHbl OCHOBHBIC IICJICBBIC MOKA3aTEN MO HEKO-
TOPBIM XO3SIICTBEHHO IOJIC3HBIM MPU3HAKAM, KOTOPBIC Ija-
HUPYETCS MCIIOB30BaTh MPH OICHKE KUBOTHBIX (Tabnuual).
ViydrieHue X03sHCTBEHHO MOJIC3HBIX MPU3HAKOB 0 Mpe/ia-
racMOTr0 YPOBHS MIO3BOJIUT PEIIUTh BBISABICHHBIC B PE3YJIbTATE
UCCIIEIOBAaHNI OCHOBHBIC IPOOJIEMBL.

Ha ocHOBaHMU TPOBEICHHBIX HCCIICAOBAHUN pa3paboTaH
aJTOPUTM OIICHKU JKUBOTHBIX (IPYIIT POICTBCHHBIX JKUBOT-
HBIX, HAPUMEP, CEMEUCTB, JIMHUM, Jouepeil OBIKOB) IO KOM-
IJIEKCY ToKa3aTeNedl XO3sIMCTBEHHO TOJE3HBIX MPU3HAKOB.
[IpuMeHeHNE MTAHHOTO ANTOPUTMA OICHKH TO3BOJIUT MPOBO-
JIUTh CEJICKIIMOHHYIO pab0Ty OIHOBPEMEHHO IO HECKOJIBKUM
MPHU3HAKAM.

OrieHKA IEMEHHOMN [ICHHOCTH KMBOTHOTO 3aKITIOUACTCS B
CpPaBHEHUH MMOKa3aTejIeh X035 HCTBEHHO MOJIC3HBIX MPU3HAKOB
9TON 0COOM WJIM TPYIMIBI POACTBEHHBIX JKUBOTHBIX C OCTAJIb-
HBIMH, HAXOJSIIUMUCS B OJMHAKOBBIX YCJIOBHUSIX KOPMJICHUS,
COJICPIKAHUS, TPUPOTHO-KIMMATUICCKHX U T. 1. Tak Kak mpu-
3HAKH WMCIOT pa3HbIC CIUHUIIBI M3MEPCHHUS, ONTHMAIbHBIM
SIBIISICTCSI M3MEPCHUE 3HAYCHUN OTKJIOHCHHI MTPU3HAKOB B J10-
JISTX CUTMBL.

dopmyra OIIEHKH OTAETBHOTO MpU3HaKa (an) (1):

M — M;-M
mp G (1)
rie M, — 3HauyeHMe MNpH3HAKA OLEHUBAEMOTO KHBOTHOTO
(TpyTImIBI )KUBOTHBIX),

M, — cpeiHee 3Ha4YeHHe MPU3HAKa T10 CBEPCTHHIIAM,

G — CpeaHee KBapaTHUECKOe OTKJIOHEHHUE TIPU3HaKa B aHa-
JIU3UPYEMOM CTaJe.

OrieHKa NMpHU3HAKa JI0JDKHA MPOBOTUTHCS C YUETOM BIIHSI-
HUSI cTaja (X03sHcTBa), rojia M ce30Ha roja.

B cBs131 ¢ TeM, 4TO Ha epBOE MECTO MPU aHAIN3E XO35H-
CTBEHHO TOJIE3HBIX NMPHU3HAKOB MBI TIOCTABUIJIA MPOOIEMBI C
BOCIIPOM3BOIUTEIBHBIMU CIIOCOOHOCTSIMH, ITPpU OOIIEH OlleH-
Ke JIaHHbIE CIIOCOOHOCTH UMEIOT CaMblii BEICOKHH BECOBOMH KO-
s¢ppurment (0,4). Taxxe MBI BKIFOUHIIH CIIIE TPU OLCHOYHBIX
0J10Ka: 1O MPOJIOIKUTENEHOCTH JKU3HH, TIOKA3aTelIsM MOJIOY-
HOM NPOyKTUBHOCTH M OTAEIBHO N0 BEJIMYHHE Y05, TaK KaK
9TOT TIOKa3aTellb OCTACTCS 3HAYMMBIM B OLIEHKE )KHBOTHBIX.
Ob6mas (cymmapnas) Gopmyna onenku xuBoTHbIX (I111) (2):

ML, = 100+ (0,4 X ML, + 0,3 X Ml +0,2 X ML, + 01X M) (2)
rae 1] — oueHka BOCIPOU3BOAUTEIBHBIX CITOCOOHOCTEHH,
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[0 — oueHKa MPOAODKUTEILHOCTH KU3HH,

III], — onenka MOJIOYHOM MPOJYKTUBHOCTH,

My — MOKa3areiab MOJOYHON MPOAYKTUBHOCTH IO BEIUUHU-
HE y/osl.

OIICHKY BOCIIPOU3BOIUTEIBHBIX CIIOCOOHOCTEH Tpe/iiara-
€M MPOBOJUTH MO CyMMapHOMY 3HAYEHHIO HECKOJIBKUX MpPH-
snaxos (ITLL, ) (3):

ML =h X (0,15 X Mg, + 0,1 X (Mg + Myr) +0,05 X (M, + M) — 0,15
MFI{II - 011 X (Mno + Mloc + Maﬁ + Mmp)) ’(3)

rae b — koo punment perpeccun,

M, — nokasarenb OIIOI0TBOPSAEMOCTH TPU TIEPBOM OCe-
MCHCHUH,

M_, — mokaszaresnb COXPaHHOCTH MOJIO/IHAKA,

M — noxasareib MHOTOILIOAHOCTH,

M, , — nokasarenb IMPUHBI 33]1a,

M — mokazarens nosoxeHus 3a/a,

M, — Toka3aTenb 01 BBIOBIBINMX H3-32 THHEKOJIOTHYE-
CKHX 3a00JICBaHMIH,

M, — nmoka3saresb MHJEKCA OCEMEHEHHS,

M, . — mokazarenb HHTEpBasa OT oTeNa JIo | oceMeHeHH s,

M, — nokasaretb 101 BBIOBIBIIMX H3-32 a0OPTOB,

M, , — mokasareib MCpPTBOPOKACHHOCTH TEIIST.

B nannoit ¢opmyne nossienHsri kodgduuent (0,15)
mpejyiaraeM Jisi 1moka3areyield OIUIOOTBOPSICMOCTH M JIOTH
BBIOBIBIIUX H3-32 THHCKOJIOTMYCCKUX 3a00JICBaHUM, IOHU-
xenubiid (0,05) — s mapamMeTpoB, XapaKTEPU3YIONIUX 3KC-
TepbepHbIc Mpu3Haku. Kpome TOro, mokaszaTeiu, JUis KOTO-
PBIX JKENATeNIbHO YMCHBIICHUEC 3HAUCHUMA, UCIONB3YIOTCS CO
3HaKOM «MHHYC». JlaHHas (popMyia YYHTHIBACT HE TOJBKO
MPSIMBIC MTOKA3aTEeNId BOCIPOU3BOIUTEIBHBIX CIOCOOHOCTEH,
HO U JIOTIOJIHUTEIILHBIC XapaKTCPUCTHKH, KaK, HAIPUMED, IKC-
TepbepHast OICHKA 3a]1a, COXPAHHOCTh MOJIOIHSKA, Tpeapac-
MOJIOKEHHOCTH K 3a00JICBaHUSIM B 00JIaCTH BOCIIPOU3BO/ICTBA.

OICHKY MPOIOJIKUTEIBHOCTH JKU3HHU MPeJIaracM ImpoBo-
IUTh TI0 cneyroumm napamerpam (IT1, ) (4):

H]-[rm( =hX (0,25 X {MTM+Mma+Mm_Mcxc+Mnuga+Mra] _ 0]25 X (Mgg +M o +M 35 +M o) 1

0,5 X Mype) ,(4)
rae b — koo punment perpeccun,

M, , — moKa3aTelb OLEHKH TET0CI0KEHH,

M,,, — mokasarenb MUPHHBI 33712,

M, , — nokasaresb MONOKEHHS 3314,

M_ - moka3aTesb KaueCTBa CKaKaTEILHOIO CyCcTaBa,

M, ., — HOKa3aresb NPUKPEIUICHHS MEPEHNX AONEH BbI-
MECHH,

M, — mokasaresb yOUHBI BHIMEHH,

M,, — mokazarenb J0MM BHIOBIBIIMX M3-3a OONE3HEH BbI-
MCHH,

M, — Toka3aTenb J0M BBIOBIBIIMX H3-32 THHEKOJIOTHYE-
CKHX 3a00JICBaHMIHA,

M, — nokasareb 101 BBIOBIBIIMX H3-32 a00PTOB,

M, — moxasatenh 014 BBIOBIBIIMX M3-3a Oose3Hel Ko-
HEYHOCTCH,

M, ., — OKa3aTesb NPOJOIKHTEIBHOCTH KHU3HH.

JlaHHBII TOKa3aTeNlb BKJIFOYACT B ce0C HE TOJBKO HEMO-
CPEIICTBEHHO OLICHKY IPOJOJIKUTEIBHOCTH KU3HU (anm)’ HO
U BIIUSIONINE HA HEE MOKA3aTelId 3KCTEPhEPHOM OIICHKH U TI0-
Ka3aTelld MpPEAPACIIOIOKCHHOCTA K Pa3HBIM 3a00JICBAHUSM,

CTpyHOIIMpPOBaHHBIC B JIBa YCPCAHCHHBIX KOMIIJICKCA.
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Tabmuma 1
IIpornosupoBaHue pe3yIbTaTOB MCHONb30BAHN A OLIEHKH
n Eaununa IleneBoe Cpennee Cpennexsa- BecoBoii ko- | O:xxngaemoe
oKasareib IpaTnveckoe
M3MEpPEeHUusl | 3HA4YeHHe 3HAYeHHe OTKIOHEHIE 3¢ppuumeHT | 3HaAYEHHE
unexc ocemenenns J103a 1,5 2.05 1,48 —0.4 1,46
O11010TBOPSIEMOCTD % 60 48 — 0.6 +0,606
CoxpaHHOCTH MOJIOTHSIKA % 96 94.9 B 0.4 +0 46
110 6 MecsIEB > i >
MuTepai ot orena 10 nepuo- e 80 87.9 453 0.4 69.8
0 0CEMEHEHUS
MHuoromaoane JIOJIS 0,08 0,061 — 0.4 +0.,40
MepTBOpOKIEHHBIE TEIITA JIOJIS 0,04 0,06 — 0.4 —0,40
KpenocTts Te0CH0KEHNS Oayut 8 6.4 1,06 0,13 6.5
npuHa 3ama Oayut 8 5.3 1,01 0,33 5,6
TTosioxkeHue 3a1a Oain 6 5.0 1,03 0,33 5.3
CkakaTeIbHBIN CyCcTaB Oayut 3 5.3 1,07 —0,13 5.4
[IpukpeIuieHne IepeaHnx T0Iei OaJut 7 5.3 1,56 0,33 5.8
['myOuHa BEIMEHH Oayut 7 5.8 1,53 0,13 6.0
bonesnn BEIMEHH J10JIs1 0,25 0,31 — -0,39 —0,39¢
AOOpTEL JIOJISE 0,10 0,15 - —0,59 —0,59¢
Bone3nn ruHeKoIOTHYECKHE JIOJISt 0,10 0,13 - -0,79 —0,79¢
boie3nu xoHeUHOCTEH JIOJIS 0,15 0,21 - -0,19 —0,19¢
[Ipoa0/DKUTENBHOCTD JKU3HU JIAKTALIMS 3,0 2,7 1,6 1,5 5,1
KoadduipeHT nonHoueHHoCTH % 85 81.6 5.9 03 83.4
JIAKTaluu
KoadhdunueHT ycToiiunBoCTH JTaK-
taruu ((yoo# 3a 3 ¢asy makrarym / % 90 88,1 14,3 0,3 92,4
ynoii 3a 1 dasy nakranum)*100)
Conepxxanue 6enka % 3.1 2,95 0,10 — —
-//- KT — — — 0.3 +0,30
Conepsxanue )Kupa % 4.0 3.3 0,68 0.4 3,6
-//- KD — — — 0,3 +0,3c
Vnoii KT — 9074 1447 1,0 10521
Table 1
Predicting the results of using evaluation
Trai . Target Average Standard Weight Expected
rait Unit . .
value value deviation coefficient value
Insemination index dose 1.5 2.05 1.48 -0.4 1.46
Conception rate % 60 48 - 0.6 +0.60
Safety young animals
up to 6 months % 96 94.9 - 0.4 +0.40
Interval between calving and days 80 87.9 453 0.4 69.8
first insemination
Twins rate 0.08 0.061 - 0.4 +0.40
Stillbirth rate 0.04 0.06 - -0.4 —0.40
Strength score 8 6.4 1.06 0.13 6.5
Rump width score 8 5.3 1.01 0.33 5.6
Rump angle score 6 5.0 1.03 0.33 5.3
Hock score 3 5.3 1.07 -0.13 5.4
Fore udder attachment score 7 5.3 1.56 0.33 5.8
Udder depth score 7 5.8 1.53 0.13 6.0
Udder disease rate 0.25 0.31 - -0.39 —0.390
Abort rate 0.10 0.15 - -0.59 —0.590
Female disorder rate 0.10 0.13 - -0.79 —0.790
Lame rate 0.15 0.21 - -0.19 —0.19¢
Longevity lactation 3.0 2.7 1.6 15 5.1
Coefficient of lactation fullness % 85 81.6 5.9 0.3 83.4
Coefficient of lactation stability
((yield for 3rd phase of
lactation / yield for 1st phase of % 90 88.1 14.3 0.3 924
lactation)*100)
Protein % 3.1 2.95 0.10 - -
-/l- kg - - - 0.3 +0.30
Fat % 4.0 3.3 0.68 0.4 3.6
-l- kg - - - 0.3 +0.30
Milk yield, xe kg - 9074 1447 1.0 10 521
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ITokazarens 1L, (5) xapakTepusyeT He ypOBEHb yJos, a
CKOpee KavyecTBO JIakTaluu (KO3((GUIMEHTHl YCTOMYHUBOCTH
Y MOCTOSIHCTBA JIAKTAIIMK) U COCTaB MOJIOKA, YCTOWYHBOCTh K
MIPE/IIoJIaraeéMbIM BPEIHBIM (haKTOpaM Yepe3 JTyUIIuil dKCTe-
pPBhEp BBIMCHH M CHHXKCHHUE BBIOBITHS M3-32 MACTUTOB U JIPYTUX
3a00JICBaHUI BBIMCHH:

ML, = b X (0,2 X Mgy +0,15 X (M + Mg + My + M) + 0,1 %
(Mrm,qs - Mﬁs))

rae b — koo urment perpeccun,

M, ,, — nokasaresnb cofepkanus Kkupa B Mosoke (%),

M, . —mokasaresnb KOMMYECTBA MOJIOYHOTO KHPA B MOJIOKE
(kr),

M, . — nokasarenb konudecTBa Oejka B MOJIOKeE (KT),

(5)

M,,, — nokasarenb kod(ppuINEHTa YCTONUHBOCTH JIaKTa-
1H,

M, ,, — mokasaresb ko3 HIHenTa MoJHONEHHOCTH JaK-
TalluH,

M, — MOKasaTelb MPUKPCIUICHHS MEPEHUX JOJICH BbI-
MEHH,

M,, — mokasarenb J0/M BHIOBIBIIMX HM3-3a OOJE3HEH BbI-
MEHH.

Hcxons u3 pa3paboTaHHbIX (JOPMYIT M HA OCHOBAaHUHU HMe-
IONIMXCSl TAHHBIX BBIOPAHHBIX HAMM NPU3HAKOB MBI MOXKEM
MIPE/IBAPUTEIBHO OIICHUTh UX BEIIMUWHY TP 3HAUYCHHU ILIe-
mennol 1iernoctu (I1L) rpynmer xuBoTHBIX Ha 10 enunuI
BBIIIIC CpeNHeit Mo craay (Tadnumna 1).

BeinosHeHHBIE pacdeTsl TOBOPSIT O BO3MOKHOCTH JOCTHI -
HYTh 3HAYUTEIBHOTO IpOrpecca MO OTACNBHBIM IMpHU3HAKAM
BIUIOTH JIO JOCTHXKEHHsSI IEJeBbIX Mokaszarenei. OcoOeHHO
3aMeTeH MpOrpecc y MPH3HAKOB C BBICOKMM YPOBHEM pa3-
HooOpasusi. Takum 00pa3oM, TEOPETUUECKH MCIOJIb30BaHHE
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JTAHHOTO METO/la OILIEHKH TUIEMEHHOHW IIEHHOCTH XMBOTHBIX
JUIsl COBEPILICHCTBOBAHMUS CTaJl OMPAB/IAHO.
Oo6cy:xnenue u BbiBoAbI (Discussion and Conclusion)

[TpoBeneHHbIe HAMHM HCCIENOBaHMS 3apyOe)KHBIX TOKa-
3aTesell OLIEHKH TOBOPST 00 yBeIMYeHUH IuddepeHranum
CHCTEM OIEHKH KPYITHOTO pOraToro CKOTa B 3aBUCUMOCTH OT
LeJIel CeNEeKIMOHEPOB U 00 MCIOJIb30BaHUH B KOMILIEKCE Ca-
MBIX Pa3HOOOPA3HBIX KOJMYECTBEHHBIX M KAaUECTBEHHBIX I10-
Kazareseil. YBeJIMUMBACTCSI MHTEPEC K TOKa3aTelsiM OLEHKH
3710pPOBbSI )KUBOTHBIX.

[Ipennaraemblii HaMK aNTOPUTM OLIEHKH >KUBOTHBIX IPH
XapaKTepUCTUKE XO3SHCTBEHHO ITOJIE3HBIX Ka4€CTB YUUTHIBACT
HE TOJIBKO TPSIMBIE TOKa3aTes OLEHKH BOCIPOU3BOANTEIb-
HBIX, IPOJYKTHBHBIX Ka4€CTB ¥ MPOIOKUTEIBHOCTH JKU3HH,
HO ¥ CBSI3aHHBIC C HUMH KOCBEHHBIC ITOKa3aTelH, HalpUMep,
OLICHKY KCTE€PHEPHBIX MPU3HAKOB. J[aHHBIH KOMIUIEKC OLICH-
KM, Ha Halll B3NS, TTO3BOJISAET M30€XKaTh HAKOIIJICHUS HEXe-
JIaTeNbHBIX MOKa3aTeNeil TPU3HAKOB, KOTOPOE BO3HUKACT IPH
OJJTHOCTOPOHHEM YECTKOM 0TOOpe *KMBOTHBIX. Kpome Toro,
BO3MOYKHO HCIOJIb30BaHUE [UISI XapaKTEPUCTHKH YKMBOTHBIX
OT/ICJIBHBIX DJIEMEHTOB (CllaraeMbIxX) M3 (OPMYJIBl CyMMap-
HOH OIIEHKH (2) Ipu HEOOXOAMMOCTH YCHIIUTH OTOOP B OJJTHOM
U3 YeThIpeX HaNpaBiCHUI (BOCIPOM3BOAUTEIBHBIC CIIOCO0-
HOCTH, TPOJOJIKUTEILHOCTD KHM3HU, MOJIOYHAsI MPOYKTHB-
HOCTb, BEJINUMHA YII051).

[TpumeHenne B XO3sHiCTBaX pa3pabdOTaHHON CHCTEMBI
OLICHKH TTO3BOJIUT KOMITJIEKCHO YITy4IIaTh CTa/0 C Y4ETOM CO-
BPEMEHHOTO COCTOSIHHS TUIEMEHHOH 0a3bl He TOJbKO B Myp-
MaHCKOM ob6nacTu, HO UM B JApPYrux perumoHax Poccuiickoit
®denepanuy, UCTIONB30BaTh SIUHBINM MMOKA3aTeNb ISl OLEHKH
TUIEMEHHOH 1IEHHOCTH JKUBOTHBIX.
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Multipurpose evaluation of the dairy cattle
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Abstract. The purpose of the investigation was a survey of the modern complex index estimation of dairy cattle in the countries
of the European Union and the USA and developing of own principal scheme of multipurpose evaluation of animals due to prior
received data of economic useful traits. As a result of the research, significant differences were revealed both between the sig-
nificance of the groups of traits and between the numbers of evaluated indicators in different countries. This shows the diversity
of interests of breeders and farmers. The prior analysis of indicators of economic useful traits of Holstein Kholmogorskiy cattle
in the farms of the Murmansk region allowed to determine main directions of animal selection and to develop the algorithm of
animal evaluation by complex of economic useful trait indices. The developed algorithm of complex evaluation for dairy cattle
includes four evaluation blocks — indices of reproductive ability, longevity, and milk production, and, separately, milk yield. We
propose to evaluate reproductive abilities by direct indicators and indirect indicators, for example, take into account exterior
traits, and predisposed to abortion and female disorders. The evaluation of longevity includes indices of the exterior, accounted
also a predisposition to four main groups of disease — udder disease, female disorders, aborts, lame. The milk productivity
evaluation includes traits of the milk quality composition, the property of the lactation curve and characteristics of the udder
from the exterior and predispose to udder diseases. In total, it is proposed to calculate the multipurpose evaluation of animals
by 23 traits, including all aspects of health and productive features of dairy cattle. The scientific novelty of the research is the
use of a mixed model affecting various indicators of productivity and longevity for assessing the main economical useful traits
in the developed algorithm. The developed assessment system will allow to comprehensively improve the herd taking into ac-
count the current state of dairy cattle breeding in the Murmansk region.

Keywords: dairy cattle, complex evaluation, reproductive ability, longevity, milk production, exterior trait, predisposition to
disease, algorithm.
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Pe3y.m>TaT NCIHOJb30BaHUA CCHAYKA U3 Icapuera mneC4aHoro
B palimoHax MOJIOYHBIX KOPOB

H. A. Moposkos'™, I. II. Maiicak!

'TlepMcKuiT HAyYHO-MCCTIEKOBATENbCKIIT MHCTUTYT CeTbCKOTO X03siicTBa — ¢punnan Ilepmckoro
denepanbHOroO MCCIE0BATENbCKOTO LIEHTPa YPaabCKoOro otaeneHnsa Poccuiickoit akajeMun Hayk, Ilepmb,
Poccusa

“E-mail: ivanushkizabereznik@yandex.ru

Annomayus. e vuccienoBanust — M3y4nTh 3G (HEKTHBHOCTH UCIIONB30BAHUS B KOPMIIEHHN KOPOB B KPUTUYECKHUH ITEPHOJ ce-
Ha’ka M3 3cIapIiera recqaHoro. B crarbe 1aHO KpaTKoe OIMCaHKe HCTapIeTa NecyaHoro Kak EHHOH KOPMOBOH OEIIKOBOH KyJIb-
TYpPBI, KOTOpasi MOXKET YCIEITHO BO3/EIbIBaThCs B ycioBusx [lepmckoro kpas. CozmepxaHue caxapa B CEHaXKe M3 dCIapLeTa
recyaHoro coctasuiio 4,86 %, npu Hopme i 1 kinacca — 3,00 %. Metoabl. B 2018 1. poBeieHbI ONBITHI 10 UCIOIb30BAHHUIO
JcrapleTa MecyaHoro B BUJIE CeHaXka B KOPMIICHHU BBICOKOTIPOIYKTUBHBIX KOPOB. KOpOBEI KOHTPOJIBHOHN IPYTIIBI ITOMYYaiI B
KauecTBE KOpMa 5 KI' CeHa 3J1aKOBBIX TpaB. Y KOPOB I€pBOH ONBITHON rpynmsl 50 % cyXoro BemecTBa ceHa 371akoBOTro ObLIO 3a-
MEHEHO Ha CyX0€ BELIECTBO CEHAXKa U3 ICHapLeTa NECUaHOro, y BTOpoil onbITHOM rpynnsl — 100 %. Pedyasrarsl. [Ipu ckapm-
JIMBaHUM KOPOBaM CEHa)ka M3 HCIaplieTa IeCYaHOTO BBIBUIIOCH €TO ITOJIOXKUTEIHHOE BIMSHUE HA MMMYHO-ONOXHMHUYECKHE
TIOKa3aTeNIn KPOBU KOPOB OMBITHBIX rpymil. CoxepkaHne Oenka B IIa3Me KPOBH KOPOB 3a BECH IIEPHOJ OIbITa HOBBICHIIOCK!
BO BTOPOH OIbITHOH Tpymme Ha 4,3 /1 (5,47 %) (p < 0,01) u cocraBmiio 82,80 1/1, B epBoii onbITHOH Trpynme — Ha 1,72 %
(p < 0,05), Ha xoHTpONE — Ha 2,28 % (p < 0,05). BKITTOUECHNE B pAllMOH CEHAXa M3 ICIAPLETa MeCUYaHOTO MOJIOKUTEIBHO T10-
BJIMSUIO HA PEe3yJIbTAThl BOCIIPON3BOACTBA KOPOB ONBITHBIX Tpyl. CepBHUC-TIEPHOJ Y KOPOB KOHTPOJILHOH IpyIITbl ObLT O0JIbIIE,
YeM y KOpOB II€PBOH M BTOPOH ONBITHBIX Tpyml, Ha 12,9 must (12,24 %, p <0,05) n 21,0 nens (21,58 %, p <0,01) coorBeTcTBEH-
Ho. Hay4yHoii HOBH3HOI paOOTHI ABJISETCS TO, YTO BIIEPBbIE AETAIHHO M3y4eH OMOXMMUYECKHII COCTaB 3cIapIiera necuaHoro
B IlepMcKoM Kpae ¥ JaHa OLIEHKa Pe3yJIbTaTOB CKAPMJIMBAHUS JCIIApIETa )KUBOTHBIM B BHJIE CEHAXKA.

Knrouegwie cnoea: scniapueT recyaHblid, caxap, MOYEBHHA, CEHAX, KOPMOBAs KYJIBTYpa, KOPOBBI, XOJIECTEPHH.

Mna yumuposanusn: Moposkos H. A., Maiicak I'. [1. Pe3ynbraT ncnosnb30BaHus ceHa)xa U3 dcraplera necyaHoro B paloHax
MOJIOUHBIX KOpOB // ArpapHblif BecTHUK Ypaina. 2020. Ne 10 (201). C. 57-62. DOI: 10.32417/1997-4868-2020-201-10-57-63.

Mama nocmynnenusa cmamou: 10.06.2020.

IMocranoBka mpoodiaemsl (INntroduction)

Pacmmpenune accopTuMeHnTa BUI0B KOPMOBBIX KYJIBTYP, 3a-
MEHa MaJIOTPOAYKTUBHBIX COPTOB 0ojiee YpOrKalHBIMU U IICH-
HBIMU B ITUTATEIHFHOM OTHOIICHUU SIBIISTIOTCS 3HAYUTEIIEHBIMU
pe3epBaMu YBEIMYCHUS ITPOU3BOJCTBA KOPMOB M YITYUIICHUS
ux kadectna [1, c. 76], [2, c. 102].

B xome pa3paboTKu HOBOTO HANPaBICHUS B KOPMOIPOM3-
BOJICTBE — IMPOU3BOJICTBA OMOIIOTUYECKHA aKTUBHBIX KOPMOB —
corpynuukamu Ilepmckoro HUNCX — ¢unmana [IOULL YpO
PAH npoBOAXTCS OUCK KYIBTYp, 00JIQTAIONIIX HMMYHOCTH-
MYJTHPYIOIIMM JICHCTBHEM HA OPTaHU3M CEIhCKOXO3SHCTBEH-
HBIX JKHBOTHBIX.

[IpakTHyeckoe 3HAUYCHWE B KOPMOIIPOM3BOACTBE LIS
[TepMcKoro Kpast MOXKET TPEICTABISATh BBICOKOIHEPTOMPOTE-
MHOBasi KOPMOBasi KyJIbTypa dcnapiiet necyansiii (Onobrychis
arenaria Kit.) cemeiictBa 6060Bbie (Fabaceae) [3, c. 28], [4,
c. 24]; [5, c. 22], uccienoBanus ¢ KOTOPOH HadaJlUCh €l B
2011

DcrapueT necyaHblil B pa3HBIX MPUPOIHO-KITMMATHYECKAX
YCIIOBHSIX PAacTeT HA OOHOM MecTe 3—5 set u 6omnee [6, c. 70],
[7,¢c.29],[8, c.32],[9, c. 48]. [lanHas KynbTypa, 0O1agas oco-
OBIM OMOXHMHYECKHM COCTABOM, UMEET BBICOKYIO IICHHOCTh B

KIBOTHOBOJZICTBE, €€ BRIPALIMBAIOT C L[EJIBIO TIOTYICHHUS BUTA-
MHUHHO-TPaBSIHON MyKH, CEHa M CEHaX<a /ISl KPYITHOTO POraTo-
ro ckora. Kopm, npurotoBieHHbIN U3 3cnapiieTa, OKa3bIBaeT
MOJIOKUTEIIEHOE BO3/IEHCTBHE Ha (DU3HOJIOTHYECKOE COCTO-
STHUE JKUBOTHBIX. VICTIONb30BaHNe B KOPMJIICHHH CKOTa TaKUX
MHOTOJICTHUX KOPMOBBIX KYIBTYp, KaK JIIOIEPHA, HCIApIET,
KO3JIATHUK BOCTOYHBIN, CIIOCOOCTBYIOT HOPMAaJIM3aIMK MOKa-
3arenel KpOBU >KMBOTHBIX, OKa3bIBAE€T TOHU3UPYIOLIEE IEH-
cteue [10, c. 34].

[To maHHBIM psia aBTOPOB, pa3Max BapbUPOBAHHS COLEP-
JKaHWS CHIPOTO MPOTEHHA B PACTUTENFHOW Macce icraprera
necdanoro coctasisieT 13,8-19,99 % B abcomroTHO CyXoM Be-
mecTBe (a. €. B.) B pa3nu4HbIX perronax Poccun u ctpan CHI.
OrMmedaercs, 4To 00pa3Ibl PaCTUTEILHON MacChl AcmapiieTa
MIECYaHOT0 C CoAep KaHueM ChIporo mportenHa 18 % u Gomee
coctasyso 60 % OT 00IIeTo KOTHMYECTBA H3YIEHHBIX, a C CO-
nepxaaneM 6omee 19 % —27 % [11, c. 12], [4, c. 24].

Lenp nccnenoBaHuii — yCTAaHOBUTH BIMSHUE CKapMIIMBa-
HUS B CYXOCTOMHBIN meprof (21 meHs 10 oTena) U B MEPUOT
panHei nakrauu (50 gHEN Tocie 0Tella) CeHaXa U3 dcrapiie-
Ta IIeCYaHOTO Ha OOMEHHBIE MTPOIECCH B OPTaHU3ME KOPOB U
Ha TPOAOIDKUTEIBHOCTH CEPBHUC-TICPHOA.
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MeTtoaoJiorust u MeToabl ucciaegosanus (Methods)

JUis BBIMTOJMHEHUS TOCTABJICHHON 3a/audl MCCIIEIOBAHUS
6sun mpoBeaeHsl B OO0 «Pycw» [lepmckoro pationa B 2018 1.
Ha KOPOBaX TOJIIITUHU3UPOBAHHOM YEPHO-NECTPON MOPOADI,
MTOJICTICHHBIX METOZOM MapHBIX aHAJIOTOB Ha KOHTPOJIBHYIO U
JIBE ONBITHBIE TPpynmbl o0 10 TOJI0B B KaKIOH MPH OTHOTHII-
HOM KPYIJIOTOZOBOM KOPMJICHUH.

Ha mepuon mpoBeneHnss HAy9HO-XO3SHCTBEHHOTO U (H-
3MOJIOTHYECKOTO OIBITOB TPH COCTABICHUH PAIMOHOB IS
9KCTIEPUMEHTANBHBIX )KUBOTHBIX YUUTHIBAJINCH JaHHBIC OHO-
XIMHWYECKOTO COCTaBa MCIOJIb3YEMBbIX KOPMOB B pacdere Ha
35-37 Kr CyTOYHOTO HAZOs MOJIOKa KUpHOCTHIO 3,8-4,0 % B
nepseie 100 qHEH makranun. Y KOPOB KOHTPOJIBHON TPYIIIIBI
pammoH (1o CyXOMY BEIIECTBY) OBLT CIEAYIOUIMM: CEHO 37a-
xoBoe — 8,70 %, cenax xieBepHbid — 20,20 %, cuioc KyKy-
py3HbIi — 28,77 %, KOMOHMKOPM COOCTBEHHOTO ITPON3BOJICTBRA,
oboramenHbnii npemukcamu pupmsl OO0 «[TPOBUMINy, —
42,33 %. Ha 1 kxr cyXoro BemecTBa pamroHa MPHXOANUIOCH:
obmenHoit snepruu — 11,15 Mx (mpu HOpMe 10,90), cbiporo
mporenHa — 17,65 % (mpu HOpMe 16,60 %).

B pammone xopoB mepBoii onbeITHOM rpymmsl 50 % cyxoro
BEIIIECTBA CEHA 37JAKOBOTO OBLIO 3aMEHEHO Ha CyX0€ BEIIECTBO
CEeHaXka U3 3cClapleTa IECYaHOro, y BTOPOH ONBITHOW IpyIl-
el — 100 %.

[Ipu 3aroToBke CeHaXka M3 3CMaplieTa MecYyaHOro PacTH-
TeJbHAs Macca B BaJKax Obuta 0OpaboTaHa pacTBOPOM Mypa-
BBUHOM KHCIIOTHI B 103€ 140 r Ha 1 T C€Ha)KHOM MaccChl, 3aTeM
MOJBsUUIEHHAs Macca ObLTa 3aMOTaHa B PYJIOHBL.

buoxumuueckuii coctaB KOPMOB OMNpENENsId B aHAJU-
trueckoi adoparopun [IOUIL YpO PAH ¢ ucnonb3oBanu-
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em MK-anamusaropa kopmoB SpectroStar 2600 XT-1 (1100-
2600nm) u cektpodotomerpa Unico.

KpoBb 15t ananmza Opajin yTpoMm JI0 KOPMIICHUS Y Tpex
JKUBOTHBIX M3 Ka)KJOHM TPYIIbl B Hayale W B KOHIE OIIBITA.
B na6oparopun I'bBYBK «llepmckuii BeTepuHapHbIid JrarHo-
CTMYECKHH LIEHTP» B KPOBU U €€ CBHIBOPOTKE OIPEICISUTHCH
KOJIMYECTBO 00IIero 6eyka — MeTooM OMypeTOBOM PEaKIiu;
¢bpakyn 6enka — pepakTOMETPUUECKUM METOJIOM; MOYEBH-
Ha — ypea3HbIM (DEHOJI-THITOXJIOPUTHBIM METOJIOM; IITFOKO3a —
TUTPUMETPUYECKUM 0 XarenopHy u VeHceHy; xonecTeput —
(hepMEeHTATHBHO-KOJIOPUMETPUIECKUM METOIOM.

DKCIepUMEHTaIbHBIE JaHHBIE OMBITOB 00padoTanyu MeTo-
JIOM MaTreMaTH4ecKOl CTaTHCTHKH, PA3HUILY MEXKIY TPyIIIaMu
cuuTand J0ctoBepHoil ipu p < 0,05 u 06o3HaUaM 3HAKOM *;
npu p < 0,01 — 3nakom ** [12].

PesyubraThl (Results)

[TpoBenen aHamM3 OMOXMMHYECKUH COCTaB CEHaXa W3
scrapleTa MecyaHoro, KOTOpbIi MMoKa3ajl ero BHICOKYIO MHTa-
TEJIFHYIO IIEHHOCTh M CEHa 3JIaKOBOTO (exka cOopHasi + oBcs-
HUIIa JyroBas) (Tadmura 1).

B cenaxe u3 scnapiiera rnecuaHoro cojiep)KaHue: caxapa
coctaBuio 4,86 % mpu HOpMe 11sl iepBoro kiacca 3,00 %;
CBIPOIi KyIeT4aTku ObII0 Ha ypoBHE 26,15 % npu HOpMme 28 %;
ypOBeHb 00OMeHHOM dHepruu coctami 9,50 M/Ix/kr npu HOp-
Mme 9,2 MJLx/kr. [IpuBeneHHbIe MOKa3aTeIn roBOPST O BBICO-
KOM KauecTBE KOpMa.

B 31ak0BOM ceHe 10 CpaBHEHUIO C CEHAKOM M3 AcIapliera
MIECYaHOTO COJIEp KaHKUE CHIPOTO MMPOTEHHA U caxapa HUXKeE CO-
OTBETCTBCHHO Ha 3,26 u 2,01 pakTHYCCKUX MPOICHTA, a TaK-
xe oOMenHo# sHeprun Ha 0,65 M/J[x/CB.

Tabnuna 1
buoxuMmyeckmuii COCTaB ceHaKa I3 JCIapueTa neCYaHoro 1 ceHa 31aKoBoro
Cyxoe | Cewipoii | CobIpoii Crpipas Caxap,| Kaab- | @ocop, | Kapornn Oo0meHnHoOI
Bua xopma BellleCTBO, | KHUP, | MPOTEeUH, | KJeryar- % ’ Wi, /KT /KT ’ ME /KT ’| JHepruwu,
% % % Ka, % 1, Mk
Cenax u3 scnap- | 6 ¢ 2,59 16,96 26,15 486 | 10,63 2,79 22,90 9,50
nera 11eC4aHoro
Hopma s I xrcy-1 44 6o 2,53 16,00 28,00 3,00 6,30 2,40 25,00 9,20
XOro BeuiecTrna
CeHO 371aK0BOE 84,46 3,36 13,70 30,24 2,85 2,68 2,55 10,2 8,85
Hopuwa s 1 krcy-1 g3 g 3,00 14,00 29,00 2,60 7,60 2,50 25,0 9,10
XOro Beuiecrsa
Table 1
Biochemical composition of haylage from sainfoin and grain hay
Fodder type mgt'tj;r Crude pgg;’gz Crude Sugar, | Calcium, Ph(;;’; ho- Carotene, E:;ng’;ge
o | fat, % o ’ fiber, % % g/kg P /kg:r mg/kg MJ ’
Haylage from
sainfoin 76.60 2.59 16.96 26.15 4.86 10.63 2.79 22.90 9.50
Standard for |
class haylage le-
gume per 1 kg of 40.60 2.53 16.00 28.00 3.00 6.30 2.40 25.00 9.20
dry matter
Hay from po-
aceous grasses 84.46 3.36 13.70 30.24 2.85 2.68 2.55 10.2 8.85
Standard for |
class poaceous
hay per 1 kg of 83.00 3.00 14.00 29.00 2.60 7.60 2.50 25.0 9.10
dry matter
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Tabmuua 2

BuoxuMmrdeckuit cocTaB KpoBM KOPOB IIpU CKAPM/INBAHUM CEHAaKa I3 3CMAapIeTa NeCYaHOro

ot s et oot Hopma Cpoxu ncciiegoBaHusA KPOBH
Py P 21 nHeii 10 oTesia 50-55 nensp JlakTauuu
KouTtposnb 80,43 + 3,47 82,27+ 3,25
OOuuii 6eoK, r/n | onpITHAS 60-85 83,63 +£5,13 85,07 £ 3,44
Il onbITHAS 78,50 £ 3,38* 82,80 £3,36%*
Kontpons 43,80 + 3,21 45,57 £ 3,56
AnsOymuH, % | onbITHAS 35-50 40,84 + 1,39 46,31 +£4,17
Il onbITHAS 42,18 £2,44 49,64 +£2,19
KonTtposnb 9,06 +£ 0,56 15,66 + 0,40
o-ro0yuH, % | onpITHAS 12-20 11,57 £ 0,83 12,65+ 1,03
Il onbITHAS 10,43 +£ 0,41 13,09 + 0,39**
Konrpons 4,41 +0,51 18,59 £ 1,37
B-rmobymuH, % | onbITHASK 10-16 2,61 +£0,32 17,21 £2,65
Il onbITHAS 3,30+ 0,17 14,79 + 1,19
KonTposs 42,72 £3.22 20,16 £2,78
y-Tito0ymuH, % | onpITHAS 25-40 4497 + 4,53 23,65 +3,93
Il onbrTHAS 44,08 +£2,38 25,71 £2,41
Konrtpons 15,38 + 3,18 7,69 +1,18
MoueBrHa, MMOJIL/JI | onbITHAS 3,30-6,70 15,07 £ 1,17 7,65 +1,14%*
Il onpITHAS 15,22 £0,24 7,04 £ 0,22%*
Kontpons 1,52 £0,45 1,48 £0,34
Caxap, MMOJIB/JT | ombITHAS 2,50-3,88 1,18 £0,11 1,52 +£0,14%
Il onbrTHAS 1,43 £ 0,03 1,57 £ 0,04%*
O — KonTpons 3,41 £0,28 9,05+ 2,15
o | ombITHAS 2,06-4,00 3,85+0,12 7,28 £ 1,17
Il onbiTHAS 3,91+0,07 7,03 +1,03
Table 2
Biochemical composition of cows blood after feeding by sainfoin haylage
. Timing of blood tests
|ndicator Group Standard 21 days before calving | 50-55 day of lactation
Control 80.43 + 3.47 82.27£3.25
Total protein, g/l | experimental 60-85 83.63+5.13 85.07+3.44
I experimental 78.50 + 3.38* 82.80 + 3.36**
Control 43.80£3.21 45.57 £ 3.56
Albumin, % | experimental 35-50 40.84 £1.39 46.31£4.17
Il experimental 4218 +£2.44 49.64 £2.19
Control 9.06 £ 0.56 15.66 £ 0.40
a-globulin, % I experimental 12-20 11.57 +0.83 12.65 + 1.03
Il experimental 10.43 +0.41 13.09 + 0.39**
Control 4.41+0.51 18.59 + 1.37
p-globulin, % I experimental 10-16 2.61+0.32 17.21 +2.65
Il experimental 3.30+0.17 1479+ 1.19
Control 42.72 + 3.22 20.16 £ 2.78
y-globulin, % I experimental 25-40 4497 £ 4.53 23.65+3.93
Il experimental 44,08 £2.38 2571+ 241
Control 15.38 + 3.18 7.69+1.18
Urea, mmol/l I experimental 3.30-6.70 15.07 + 1.17 7.65+1.14*
Il experimental 15.22 +0.24 7.04 £ 0.22**
Control 152 +0.45 1.48+0.34
Sugar, mmol/I I experimental 2.50-3.88 1.18+0.11 152 +0.14*
Il experimental 1.43 +£0.03 1.57 £ 0.04**
Control 3.41+£0.28 9.05+2.15
Cholesterol, mmol/Il | experimental 2.06-4.00 3.85+0.12 7.28+1.17
Il experimental 3.91+0.07 7.03+1.03
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KauecTBO KpOBH HUTpaeT NepBOCTEIIEHHYIO POJIb B OTIpe/ie-
JICHUH COCTOSTHHMS 3[I0POBbBS KUBOTHBIX U TCUCHUSI B UX Opra-
HU3ME OOMEHHBIX IporeccoB. [Ipu HegocTaTke MM HapyIle-
HUM COOTHONICHHS MTUTATEIbHBIX BEIIECTB B KOPMaxX palfoHa
HapylIaeTcs TedyeHue (PU3MOIOTMIECKUX MPOIECCOB, YTO BbI-
pakaeTcsi B UBMEHEHHUHU reMaToJI0rn4eCKuX MoKa3arelei Kpo-
Bu [13, c. 137], [14, c. 5], [15, c. 27].

Kax yrBepxnaer aBrop [16, c. 7], konnuecTBo o01iero 6e-
Ka B CHIBOPOTKE KPOBH XapaKTepU3yeT YPOBEHb METa00IM3Ma
B OpraHu3Me KMBOTHOTO. YpOBEHb Oellka B KPOBH KOpPOB 32
BECh MEPUOJ OIbITA UMEJ TEHJICHIIMIO K MOBBIIICHUIO: Y KO-
POB KOHTpOJIbHOM Tpymiisl — Ha 2,28 % (p < 0,05), B mepBoii
ombITHOH rpymme — Ha 1,72 % (p < 0,05), Bo BTOpoii ONBITHON
rpynmne — Ha 5,47 % (p < 0,01) u cocraBun 82,80 r/in (Tabmu-
1a 2). B To e Bpemst coneprkaHue Oeiika B KPOBU KOPOB BTO-
PpOit OMBITHOI TPYIIBI HAa HAYAIO OMBITA OBLIO HAUMEHBIIHM
10 CPAaBHEHHUIO C IOKa3aTeJIeM KOpPOB KOHTPOJIBHON U MepBOi
OTIBITHOM TPYIIITBI, B KOHIIE OITBITA 3TOT ITOKA3aTeb ObLI BHIIIE,
4eM B KOHTpoIIbHOII rpymme, Ha 0,53 r/n (0,64 %) n Haxoaui-
cs1 B nipezienax Qusnonornueckoit Hopmel [17, c. 41-42]. Drto
TIOATBEPIKIAET BHICOKYIO 00€CIEYEHHOCTh PAlMOHOB KOpMJIe-
HUSI KOPOB ITPOTEHHOM.

3a meproj OmbITa MPOU3OLUIO CHUKEHUE Y-TVI00YJIMHOB B
KPOBH BCEX IKCIICPHMECHTAIBHBIX KUBOTHBIX: B KOHTPOJIBHOI
rpynme — Ha 111,90 % (p < 0,05), B mepBoii ONBITHOH TpyI-
nie — Ha 90,14 % (p < 0,05), Bo BTOpOii ONBITHOM Tpyre — Ha
71,45 % (p < 0,05), B KOHIIE OIBITAa TOT [TOKA3aTeNb OBLT B
npezenax (U3MOIOrHYECKOW HOPMBI TOJBKO Yy KOPOB BTOPOM
OMBITHOM rpynmbl. Ha nmpakTrke moarBepkaaeTcs, 4To 3a cuer
OOoJTBILIETO COAEPIKAHUS Y-IVIOOYJIMHOB B IU1a3Me KPOBU KOPOB
BTOPOW ONBITHOW IPyIIbl HAOMIOMAeTCsl U OONIBIINET YPOBEHB
Oenka B KpOBH.

[Tokazarenb MOYEBHMHBI CHHU3WJICS 32 IEPUOJ OMbBITa BO
BCEX OKCHEPHMEHTAJBHBIX Ipynmax. MaKCHMalbHO JOCTO-
BEpHOE CHIKEHHE YpPOBHS MOYEBMHBI B 2,16 pa3a HaOmona-
JIOCh y KOPOB 2-if ONBITHO I'PYNITBI IO CPABHEHHUIO C YPOBHEM
MOUEBHHBI Ha Hauajo onbiTa U Ha 9,23 % (p < 0,01), Huxe Mo
CPAaBHEHUIO C KOHTPOJILHON TPYMIION.

[To nanueiM uccnenosanmii A. Jlynerosa (2019) [18, c. 71]
OTMEYaeTCsl aHAIOTUYHAsT CUTyalusl N0 CHIKCHUIO MOYEBH-
HBI B KPOBH JKHBOTHBIX. ABTOpP YTBEPIKIACT, YTO MMOBBICHIACH
5 PEeKTHBHOCTH UCIOJIL30BAHMSI IPOTEUHA KOpMa. DTO mepe-
KIIMKAETCS C €r0 SKCIEPUMEHTAIbHBIMK JAHHBIMH, CHUKECHHE
KOHIIEHTPAIIM1 MOYEBHUHBI B KPOBU KOPOB cocTaBmiio 21 %.

Ho BmecTe ¢ TeM cozepkaHue MOYEBHHBI B KDOBU KOPOB
BCEX IKCIIEPUMEHTAIIBHBIX IPYIN ObUIO BBIIIE (PU3UOIOTHYE-
CKOIl HOPMBI KaK Ha Hayajo, TaKk M B KOHIe onbIiTa. [lonmara-
€M, 4TO M30BITOYHOE COJep)KaHHE MOYEBHHBI B KPOBU KOPOB
croco0cTByeT H30BITOUHOMY 00pa30BaHUIO aMMHUaKa B pyorie.
3HauuTeNbHAas 4aCTh MPOTEHHA KOPMOB B pyOIie Mo/IBepraeTcs
THJPOJIN3Y 10 AMHHOKHCIIOT C MOCIEIYIONINM UX JIe3aMHHH-
poBaHMEM JI0 aMMHaka. [Ipy TOCTHKEHMH HOPMBI TOTpeO-
HOCTH XMBOTHBIX B OOMEHHOW HEpPIUU 3a CYET BBICOKOKA-
YECTBEHHBIX KOPMOB palMoOHa aMMHaK Oy/leT HCIIOJIb30BaH
MuKpoduiopoii pyouia juist o0pa3oBaHusi MUKpoOHOTO Oeika. B
JITAHHOM CJIy4ae aMMHaK, BCOCABIINCh B KPOBb, B TICUEHH ITpe-
o0pazoBajicsi B MOYCBHHY.

Kak B Hawaje, Tak ¥ B KOHIIE OIbITA COJCPIKAHME caxapa
B KPOBH KOPOB BCEX KCIIEPUMEHTAIBHBIX TPYIIT OBUIO HHXKE

_ W W
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¢dusmnonornyeckoli HOpMBL. B TO ke Bpemst y KOpOB HepBOi
W BTOPOH OIIBITHBIX TPYIIT OTMEYAJIOCh MOBBIIICHUE YPOBHS
caxapa B KpoBH B TeueHue ombita Ha 28,81 % (p < 0,01) n
Ha 9,79 % (p < 0,05) cOOTBETCTBEHHO, B TO BpeMs KaK y KO-
POB KOHTPOJIBHOW IPYIIBI HAOMIONAIOCh CHIDKEHUE caxapa B
KpoBH 3a nepuoj omnbita Ha 2,70 % (p < 0,05). Coneprxanue
caxapa B KpPOBH KOPOB BTOPO OTBITHOW I'PYHITBI OBbIJIO BBIIIE
Ha 6,08 % (p < 0,01), B mepBoit — Ha 2,70 % (p < 0,05) mo
CPaBHEHUIO C KOPOBAMH KOHTPOJIHOM I'PYIIIIBL.

B cenaka U3 scnapiiera necyaHoro o CpaBHEHHIO CO 3J1a-
KOBBIM CEHOM COJIep>KaHue caxapa Bbimie Ha 53,29 %, uto naet
OTIpeZIeTICHHYI0 JJOOABKY caxapa B PallMOHBI OTBITHBIX TPYIII
KopoB. V3BeCTHO, UTO NIPU HEJOCTATOYHOM OOECIICUCHNH JKH-
BOTHBIX dHepruei, koropas Ha 70—80 % dopmupyercs 3a cuet
YIJIEBOJIOB KOPMOB pallOHa, OCOOCHHO B IPEIOTEIbHBIN I1e-
puon u B | dase maxranun, opraHu3M CTPEMHUTCS KOMIICHCH-
poBarh SHEPreTUYECKUi NEPUIHUT ITyTeM CKHUTAHUs )KHUPOB,
YTO CIIOCOOCTBYET IMOBBINICHUIO KOHIIGHTPAIIMN XOJEeCTepUHA
B KPOBHM M 0Opa30BaHUIO KETOHOBBIX TEJ, YTO U MPOCMAaTPH-
BaeTCsl MO aHAIN3Y KPOBU y KOPOB KOHTPOJILHOHM TPYIIIBL
VYpoBeHb XoJieCTepUHa B KPOBH KOPOB KOHTPOJIBHOW TPYIIITBI
caMbIil BBICOKHMI M cocTaBsieT 9,05 MMONB/JI, YTO BBIIIE IO
CPaBHEHUIO C KOPOBAaMH NIEPBOM M BTOPOI OMBITHBIX TPYIII HA
24,31 % u 28,73 %, coorBeTcTBeHHO. [loATBEpKIEHNE TOMY,
YTO y KOPOB KOHTPOJILHOHM T'pyMIbl HAaOIIOAAIOCh OoJblee
C)KUTaHKE KUPOB Tella B MPOIecce JaKTalluu, 00eCIeYnBatoT
JITaHHBIE pacyeTa OanaHca SHepruu. banaHc SHEPIUu y KOpoB
BCEX HKCIIEPUMEHTAIIBHBIX I'PYII ObUT OTPHULATENBHBIM, TaK
KaK MaKCUMaJIbHOE TIOTPEOJICHNSI CyXOT0 BEIIECTBA KOPOBAMHU
B IIEPHOJI paHHEHN JJaKTalluu OTCTAeT OT MaKCUMyMa MOJIOYHOM
MIPOJYKTHBHOCTH, YTO U MOPOXKAAET OTPUIATEIBHBIA dHEpre-
THYeCKHii OajaHc B Havasle JaKTallku.

Ho crnexyer orMeTuth, 4to ¢ OOJbIIEH /10JIeH 3aMEHBI Cy-
XOTO BEIIECTBA 3JTaKOBBIX I'PYOBIX KOPMOB Ha CyX0O€ BEILIECTBO
06000BOrO CeHaka M3 dCrapleTa MecYaHoro MUHYCOBOW I10-
Kazarenp OajlaHca PHEPTHH, PACCUUTAHHBIN 10 SKCHEPHMEH-
TaJIbHBIM JIaHHBIM (DU3UOJIOTHYECKOTO OIIbITa, CHIXKAJICS M
COCTaBMJI B IIEPBOI ONBITHOM Tpynme MeHslle Ha 3,8 Mk, Bo
BTOpoit — Ha 4,9 MJIx (Ha 51,35 % u 66,22 % COOTBETCTBEH-
HO) IT0 CPAaBHEHUIO C KOHTPOJIEM.

ITo oxoOH4YaHMU IKCIIEPUMEHTA ONpPEIeNIeH CepPBUC-TIEPUOJ
Y KOpPOB 110 rpynmnam: kouTposbHas — 103,1 aHs, mepBas OnbIT-
Hast — 94,9 nud, BTOpas ombiTHas — 83,7 nus. CepBuc-niepu-
0J1 Y KOPOB BTOPOH OMBITHOM rpymnmsl kopoue Ha 10,9 nus (Ha
13,02 %, p < 0,05), 4eM y KOpOB MEPBOH ONBITHOI IPYIIIBI, 1
Ha 19,4 nus (Ha 23,18 %, p <0,05), ueM y KOPOB KOHTPOJIBHOI
rpynmsl. [Tonaraem, 4To ckapMiIMBaHUE CEHaXka U3 Hcraplera
MIECYaHOTO KOPOBAM OIIBITHBIX T'PYIIIT MOJOKUTEIHEHO TTOBITHSI-
JIO Ha MPOIOJIKUTENBHOCTD CEPBUC-TIEPHO/IAa Y KOPOB.

Oo6cy:xknenue u BbiBoAbI (Discussion and Conclusion)

IIpu ncnonb30BaHUM B KOPMIIEHUH KOPOB CEHaXa U3 3CIap-
[[eTa MeCUaHOro MPOSIBUIIOCH €0 MOJIOKUTEIBHOE BIUSHUE Ha
UMMYHO-OMOXMMHUYECKHUE ITOKA3aTeIH KPOBU KOPOB OIBITHBIX
TPyIII, 0COOEGHHO TI0 COZIEPXKAHUIO 00mIero Oenka. 3a nepuosn
HKCIIEPUMEHTA CofiepKaHue Oellka B IIa3Me KPOBH KOPOB I10-
BBICUJIOCH: B KOHTPOJIbHOH rpymmne — Ha 2,28 % (p < 0,05), B
NepBOil U BO BTOPOI onbITHOM rpynmnax —Ha 1,72 % (p < 0,05)
n 5,47 % (p <0,01) cooTBeTCTBEHHO. B KpOBU KOPOB YPOBEHB
Y-TJIO0YJIMHOB, OTBEYAIOMINX 32 TYMOPAJbHYI0O U HMMYHHYIO
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cUCTeMY, B KOHIIE OMbITa ObLI B Mpezeax (U3H0IIOrHIeCcKon
HOPMBI TOJIBKO Y KOPOB BTOPOIi OMBITHOM T'PYIIIIHI.

3a cuer BBEJECHUA B PALMOH CEHAXka M3 dCHaplieTa rnecya-
HOTO KOPOBBI NEPBOW M BTOPOM OIBITHBIX TPYIIT IOIYYHIN
caxapa U KapoTHHa OoJblle IO CPaBHEHUIO C KOHTPOJIBHOI
IPYNIIO, YTO TMOBBICHJIO OHOJIOTHUYECKYIO ITOJIHOIIEHHOCTH
ux panuoHa. IlomaraeM, 4To 3TO MOJOKUTEIBHO IOBIHSIO
Ha BOCIIPOM3BOJUTENBHBIE (DYHKIIMH KOPOB MEPBOM U BTOPOH

- > > > > )
-l A A A A .
OMBITHBIX Ipyrit. CepBUC-TICPUO]] Y KOPOB KOHTPOIBHOM IPyII-
bl OOJIBINIE, YeM Y KOPOB MEPBOI U BTOPOH OIMBITHBIX TPYIII,
Ha 8,2 nus (9,28 %, p <0,01), u 19,4 nust (24,05 %, p < 0,05)
COOTBETCTBEHHO.

YuuThiBas ONarompusTHOC BO3ICHCTBHC Ha OOMCH Be-
IIECTB B OPraHU3ME KOPOB B CYXOCTOWHBIN MEPHUOIT U MIEPUO]]

paHHeﬁ JIaKTalluu Ipyu CKapMJIMBAHWKU CCHAXa U3 dCrapleTa
MEeCYaHoro cJeaAyeT peKOMCHAOBATL BKIIIOYECHUE €T0 B paljuo-

HbI KOPMJICHUS 11O U3YYCHHBIM J103aM.
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The result of using a haylage made of sandpaper
in the diets of dairy cows
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Abstract. The purpose of the research was to study the effect of feeding by sainfoin haylage in the dry period (21 days before
calving) and in the period of early lactation (50 days after calving) on the metabolic processes of dairy cows and the results of
reproduction. The article gives the brief description of sainfoin (Onobrychis arenaria Kit.) as a valuable feed protein crop that
can be successfully cultivated in Perm region conditions. High sugar content in sainfoin forage was noted 4.86 %, which is 1.6
times higher compared with standard class 1 for legume haylage first class. Methods. Experiments for use of sainfoin haylage
in feeding highly productive cows were conducted in 2018. Cows of the experimental groups received a diet including sainfoin
haylage. Cows in the control group received 5 kg of poaceous grass hay as a fodder. The first experimental group got 50 % of
forage dry matter as sainfoin haylage. The second experimental group received 100 % of forage dry matter as sainfoin hay-
lage. Results. Hay replacing by equal dry matter amount of sainfoin haylage provided positive effect on immuno-biochemical
parameters of cows blood. The protein content increased in the blood plasma of cows during the time of the experiment: in
the second experimental group by 4.3 g/1 (5.47 %, p < 0.01) and reached 82.80 g/1, in the first experimental group by 1.72 %
(p <0.05), in the control — by 2.28 % (p < 0.05). Feeding sainfoin haylage to cows had a positive effect on their reproductive
functions. The service period for cows of the second experimental group was shorter by 8.1 days (9.28 %, p <0.01) compared
with the first experimental group and by 21 days (24.05 %, p < 0.05) shorter than in the control group. The scientific original-
ity of the work is that for the first time the biochemical composition of sainfoin was studied thoroughly in Perm region and the
results of sainfoin haylage feeding to animals were presented.

Keywords: sainfoin, sugar, urea, haylage, fodder crop, cows, cholesterol.
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Boigenenune u PBS-nuddepenunanus uzoasnroB Alternaria spp.

O. H. Xanununa', A. C. Typkanosa!, O. B. Paiizep'™, P. H. Kanenmapp!
'"HanmoHanpHblii neHtp 6uorexnonorun, Hyp-Cynran, Pecniy6nuka Kasaxcran
“E-mail: 2008olesya@mail.ru

Annomayus. Heaw uccaenoBanus — BoiaeneHune n3oisatos Alternaria spp. u ux PBS-muddepenimanus. B crarbe npeacras-
JICHBI Pe3YJBTATHI [0 BBIACICHUIO (PUTOMATOICHHBIX IPHOOB poza Alternaria spp. U3 pacTeHHi MIICHHUIBI 1 X TeHETHYECKOH
nuddepenumanun ¢ ucrnoip3oBanueM iPBS (Inter Primer Binding Site Polymorphism) ananusa. B pesynbrare MOHUTOPUHIO-
BBIX HCCIICIOBaHHUI OKa3aHO, 4TO TpuOkl Alternaria spp. siBJIst0TCs JOMUHAHTHBIM KOMIIOHEHTOM MAaTOKOMILIEKCA IPHOOB, 1M0-
PaKarOLIMX 3apOABIIIEBYIO 30HY CEMSH U KOJIOChs MIIEHUIBI B ceBepHbIX pernoHax Kazaxcrana. ITaTokommiekc aasTepHapuo-
3a copMupoBaH u3osiTaMu A. alternata, A. infectoria u A. tenuissima. Metonpl. ['eHeTHYecKy 0 U HEPEHIHALNIO H30IATOB
MIPOBOJIMIIN € HcIoNb3oBaHueM iPBS-ananmm3a. MeTon ocHOBaH Ha MCIIOJIb30BAaHUM KOHCEPBAaTHUBHBIX M1OCIIEI0BATEILHOCTEH
caiitoB ceszeiBanust TPHK (Primer Binding Sites) B xauectse I1LIP mpaiiMepoB. JlaHHBIH MeTOA SBIISICTCSI YHUBEPCAIBHBIM U
5 PEKTUBHBIM JUIsl HEMOCPEICTBEHHOTO BBISBICHHUS MOIUMOp(H3Ma MKy HHAMBUAYYMaMH, moatomy PBS-npaiiMepsr Mo-
T'YT OBITh HCIIOJIL30BAHBI IPAKTHYECKHU Y JTIOOBIX OPIraHU3MOB, B TOM 4HCIIe U 'y TprOoB. Pe3yabrarel. Ananu3 PBS npaiimepos
MOKa3aJjl, YTO BCE OHH UMEIOT BBICOKYO Pa3pellaroulyro crnocoOHOCTh pH auddepenunanin u3onstos Alternaria spp. [omy-
YEeHHbIE MPOYKTHI aMILTH(UKAINHU TTOKa3aJIH BHICOKYIO BapHaOEIbHOCTh CPE/I H30JIITOB KaK BHYTPH OIHOTO BHJa, TaK M Ha
ME)KBHJIOBOM YPOBHE. YPOBEHbB JICTCKTHPYEMOro moimMopdu3ma Bapbsrpoai ot 47,43 % mo 80,81 %, B cpenHEeM 3TOT MOKa-
3arenb coctaBuil 61 %. Pasmep ammumounnposanusix [TIP-¢pparmentoB 6bu1 B quanazone ot 200 1o 3000 1. H., B cperHeM
HaOoanyu ammrdukanyio ot 5 1o 15 6enoB Ha Kaxablid n3oiat. [IpakTuyeckast 3Ha4uMocTsh. [lanHas paboTta mo3sosimia
MOJIyYHUTh HOBBIC JIAHHBIC O TCHETHUECKOM pa3HooOpasun puronaroreHHbIX rpuboB Alternaria mis nocnenyroueii paspadoTku
CTpaTEeruy 3alUThl PACTEHU OT albTepHapUO3a.

Knrouesvie cnosa: muennia, uzomsit, Alternaria spp., ¢puronaroren, anerepHapuos, [P, monekysspasie Mapkepsl, iPBS,
aMIUTH(UKATTHSL.

Jna yumuposanus: Xammna O. H., Typxxanosa A. C., Paiizep O. b., Kanennaps P. H. Boyienenue n PBS-nuddepennmaris
nzossiToB Alternaria spp. // Arpaphsiii BectHuk Ypana. 2020. Ne 10 (201). C. 64-72. DOI: 10.32417/1997-4868-2020-201-10-

64-72.
Mama nocmynnenus cmamou: 02.09.2020.

IocTranoBka npodaems! (Introduction)

Sposas nmenuna B Ka3zaxcrane siBIsieTcsl OCHOBHOM 3Kc-
MOPTHOH KyJIBTYypOH U BBIPAIIMBAETCS HA IUIOIAAM IMpUMEp-
HO 14,3 MutH Ta, U3 KoTophIX Oonee 80 % cocpemnoTOYCHBI B
ceBepHoM peruone [1]. Knumarndeckue ycnosus CeBepHOro
Kazaxcrana sBIsitOTCs OMAaronpusITHBIMHU ISl BBIPAIMBAHMS
OOJIBIIMHCTBA SPOBBIX 3€PHOBBIX KYJIBTYp, OJJHAKO 0COOCHHO-
CTBIO JIAHHOTO PErHOHA SIBIISICTCSI HECTAOMIBHOCTh ypOXKaHO-
CTH, 4TO OOYCIIOBJICHO HE TOJBKO arpoMETEOpOIOTHYECKUMHU
(baxTopaMu, HO M BO3AEHCTBUEM BPEIHBIX MUKPOOPTaHU3MOB.

[Nopaxxenue nmeHUIB GUTONATOTCHHBIMU IPUOAMH TIPH-
BOJIUT K 3HAYUTEIbHBIM IMOTEPSIM YpOXKas, YXyALICHUIO €ro
kagectBa. Cpenu Oone3HEW MIIEHUIBI CJICTYET BBIJICIUTH
anpTepHapro3, (ys3apro3 W TreJIbMHUHTOCIIOPHO3, MOCKOJIBKY
TpUOBI, X BBI3BIBAIOIIUE, 3aCEISIOT TOBEPXHOCTh 3€pPHA, MTPO-
HUKAIOT B 3aPOJIBILIEBYIO0 30HY, a TAKXKe MOPaXKaroT IPUKOPHE-
BYIO 30HY CTeOJIel MIIEHHIIBI, YTO B MOCIEACTBIE IPUBOIUT K
CHIDKEHHIO Ka4eCTBa M ypOXKalHOCTHU 3TOH KyIbTypel. B mo-
ciesiHee BpeMsi HauboJiee 4acTo M3 3apOjibIIIeBON 30HHI Ce-
MSIH TIIICHHIIBI BBIICISIOTCS MUKPOMHLETHI pona Alternaria,
KOTOpBIE SIBIISIOTCS YK€ JOMUHAHTHBIM KOMIIOHEHTOM MUKPO-
6uoma 3epHa [2, c. 11]. Buasl aToro poga mmpoko pacmpo-
CTpaHEHBI, BCTPEUAIOTCSl KaK Campo(UTHl Ha PacTHTEIBHBIX
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0CTaTKax, a TAK)KE KaK MMaTOTeHbl Pa3JINYHbIX BUIOB PACTEHHUN
[3, c. 93]. HexoTopbie BUABI ABISIOTCS BO30OYIUTEIIMH O0JIE3-
HEll arpOHOMMYECKH M SKOHOMHUYECKH BA)KHBIX PACTEHHH, a
TaKXe SIBJISIOTCS ONACHBIMH MOCIEYOOPOYHBIMU TTaTOTCHAMHU
[4, c. 129], [5, c. 225]. T'pubsr Alternaria pacrmpocTpaHeHs
Ha CEMEHaX 3JIaKOBBIX KYJIBTYp, IPOHUKAsI BHYTPb CEMSIH, JIO-
KaJIM3YyIOTCsl B 9HIOCIIEPME M IUIOZOBBIX 00OJIOUKAX, MH(H-
LUPYIOT 3apOABINIH, BBI3BIBASI CUMIITOMBI OOJIE3HU «HYEPHBIN
3aponsin». KpoMme TOro, MOryT CHIKAaTh NPOTYKTHBHOCTB
pacTeHuni, u yXyamaTh Ka4eCTBO MPOAYKTOB U3 3epHA. YXYII-
IIICHHE KauecTBa 3€pHA, BBI3BAHHOE CIIOCOOHOCTHIO TPHOOB
poma Alternaria mpoxynupoBaTh MUKOTOKCHHBI, B HACTOSIIIIEE
BpEMsI aKTUBHO HCCIIEYETCs, B psifie paboT MOKa3aHo, YTo He-
KOTOpBIE U3 METAabOJIMTOB MOTYT 00JIa1aTh KaHIIEPOT€HHBIMU
U aJUIepTeHHBIME CBoMcTBaMH [6, c. 1817, [7,c. 1004].
CxoxecTh MOP(HOJIOTHUECKAX KPUTEPHEB U CHMIITOMOB
Oosie3Hel y pa3nMYHBIX BHJOB PACTEHUH 3aTPYIHSIOT BHJIO-
Byto maeHtudukamuio poma Alternaria [8, c. 1], [9, c. 34].
B oro#i CcBA3M BO3HMKAET HEOOXOAMMOCTH HCIIOJIB30BAHMS
pa3HOOOpa3HBIX MOIXOHOB (OMOXMMHYECKUX, MOJEKYISIPHO-
T€HETHYECKNX, MOP(OIOTHUECKHX) ATl BBISIBICHHUS T€HETH-
YECKOTO MOMUMOpP(GH3Ma U YCTAaHOBICHHUSI TAKCOHOMHYECKON
npunaanexxaoctu [ 10, c. 123]. [Tomynsmuu rpuboB STOro pona
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XapaKTePU3YIOTCS 3HAYUTEIIHBIM TCHETUICCKUM Pa3HOOOpa-
3HEM, YTO CBSI3aHO CO CIIOCOOHOCTBIO KOHHMIHUI K MUTPALUU
Ha OOJIBIIKE PACCTOSIHUS, @ TAKKE BO3ICHCTBHEM aHTPOIIOTCH-
HBIX (hakropos [11, c. 5].

HccrienoBanuss reHETUYECKOTO IMOTUMOP(H3Ma IOMyJIsi-
LU ¥ 3BOJIFOIMOHHBIX B3aUMOJICHCTBUI MPOBOMIAT C UCIIOJNb-
30BaHHEM PA3JIUYHBIX TIOAXOI0B, HAMOOJICE YACTO HCCICAYIOT
MOMUMOP(U3M BHYTPEHHHX U MEKICHHBIX TPAHCKPUOHPY-
embix credicepoB (ITS, IGS) pubdocomansroi obnactu JHK
[12, c. 62], [13, c. 1]. J1s u3yueHus: aceKTOB TAKCOHOMHHU
U SBOJIOIMOHHBIX B3aUMOICUCTBUI ATUX (DUTOMATOTCHHBIX
rpuboB UCHOIB3YIOT pasnuunbie JJHK-TexHomOrnm, Takume kak
RAPD, AFLP, ISSR u SSR, a Taxxe cexBenupys JTHK- u Ge-
JIOK-KOAMPYIOIMEe peruonsl [9, c. 34], [14, c. 1], [15, c. 95].
B nononHeHue k 3TUM MapKepaMm U3y4YCHUE BapHaOeIbHOCTH
TIOCJIE0BATEILHOCTEH PETPOTPAHCIIO30HOB MOXKET PaCILIH-
PUTH 3HAHHS O (PUIOTCHETHUCCKUX B3aUMOOTHOIICHHUSX BHY-
TPH MOMYJISIHNA (PUTOTIATOTCHHBIX TPUOOB.

PeTpoTpaHCio30Hbl — NOTCHIIMATBHO MOOMIIEHBIC 3JICMCH-
ThI, PACIIPOCTPAHCHBI 110 BCEMY I'€HOMY, YYaCTBYIOT B MEHO-
TUYECKUX PEKOMOWHAIIMSX, BBI3bIBas €ro HECTAOMILHOCTH
BCIIE/ICTBUE UHBEpCUH U TpaHchokanwii [16, c. 1], [17, c. 483].
Kak u B pacTUTEILHOM TE€HOME, aKTHUBAIMS PETPOTPAHCIIO-
30HOB CIOCOOCTBYCT IOBBIIICHUIO TCHETUYCCKOW IIIACTHY-
HOCTH B OTBET Ha YKOJOTMYCCKUI CTPECC, Y TPUOOB UX aKTH-
BaIs CriocoOCTByeT Oosee ObICTpoit 3BomroIu [18, c. 53],
[19, c. 1]. HecmoTpst Ha TO YTO TeHOM TpHOOB 3HAYHUTEIILHO
MCHBIIIC B CPABHCHUU C PACTCHHUSIMHU Pa3padOTKa MOJICKYIISp-
HBIX MApPKEPOB Ha OCHOBE PETPOTPAHCIIO30HOB 3aTPYIHHUTEIIb-
Ha. Merox iPBS (Inter-Primer Binding Site Polymorphism),
paspaboransbiii R. Kalendar ¢ coaBropamu, mo3BosisieT mpe-
OJI0JICTh ATY MPOOIEMY, HCIIOIB3Ys] KOHCEPBATHBHBIC 001aCTH
nocienoBarenbocreit PBS (Primer Binding Site) caiitos
PETPOTPAHCIIO30HOB KaK JUIsS BBISBJICHUS HoJIuMOp(du3Ma B
poGWIAX TPAHCKPUIIIINHU, TaK U JJIs TIOUCKA B 0a3aX JaHHBIX
perporpancno3oHoB [20, c. 1419]. BricokokoHcepBaTUBHBIN
PBS-peruon xapakrepeHn st pa3nudsHbix cemeictB LTR pe-
TPOTPAHCTIO30HOB [21, ¢. 233]. JlaHHBII METO SBIISIETCS YHU-
BepcalbHBIM U 3(P(PEKTUBHBIM JIJIsI HEMOCPEICTBCHHOTO BBI-
SIBIICHHS TIOTMMOpP(hU3Ma MEXKIy WHAUBUAYYMAMH, TOITOMY
yHuBepcasbibie PBS-nipaiiMmepsl MOTYT OBITH MCIIOIB30BaHBI
MPAKTUYCCKH Y JIFOOBIX OPTaHU3MOB, B TOM YHUCIIC U Y TPHOOB
[22, c. 128]. Hecmotpst Ha oveBHHBIC IpeumyIecTBa iPBS-
METO/1a, HCITOJIb30BAHUC €TI0 JIJISl HCCIICIOBAHMS TCHETHUCCKO-
ro pazHooOpa3us IpHOOB OBLIO OUCHB OTPAHUYCHHBIM: TOJIBKO
HECKOJIbKO BHI0B Alternaria 0wl UCCIeJOBaHbI, XOTS 3€PHO
MIICHUIBI MOXKET OBITh KOHTAMHUHHUPOBAHO HECKOJIBKUMH BHU-
JlaMu oJHOBpeMeHHo [23, c. 479], [24, c. 225], [25, c. 307],
[26, c. 76]. B nanHoii pabote MbI uctonb3oBasu iPBS-MeTon
JUTSL BBISIBIICHHSI TCHETHYCCKOrO moyimMopdusma (uronaro-
reHHbIX TprOOB poaa Alternaria, BbIICICHHBIX HAMH U3 3apO-
JIBIIIICBOM 30HBI CEMSIH MIIeHUIb Ka3axcraHa.

MeToaoJiorusi u MeToabl ucciienoBanusi (Methods)

Beigenenne ¢urtonaroreHusix rpudos poxma Alternaria
MPOBOJMIIN C HCIOJIB30BAHMUEM CTAHIAPTHBIX MHUKPOOHO-
JIOTHYECKUX METOJIOB, OCHOBAaHHBIX HA CTUMYJISIIUU POCTA U
pa3BUTHS MATOTCHOB B J1a0OpaTOpHBIX ycioBusx [27, c. 20].
Jonro koHkpetHOro Buna (%) ONpenelisiiv, KaKk OTHOIICHHE
Yrciia 3ePCH, 3apaKCHHBIX OMPEICIICHHBIM BHIOM K YUCITY 3€-
PCH, 3apa)KCHHBIX JIFOOBIMU BHIIAMH STOTO POJIA.

e e e e

O
>

W3omsTe! BeIpanuBany B yamkax [lerpu Ha nuTarenbHbIX
cpenax mpu 25 °C B reuenue 7—15 aueit. Mukpockonuueckuit
aHaJi3 TPUOOB OCYIIECTBISIIM HA 7—15 CyTKH ¢ UCIOIb30Ba-
HUEM MHKpockoroB Micros-200 (Austria) ¢ ¢oToHacamkoit
SSD, Buneokamepoit Hi-Resolution SD66P. Mopdonoruye-
CKHE TPU3HAKH M3yYacMbIX BUJIOB CPAaBHHMBAJIM CO CTaHJAPT-
HBIMHM XapaKTEPUCTUKAMHU M3 ONPEICTUTEIEHON JIUTEPaTyphl
WIN C MarepuajoM, MpeACTaBICHHBIM Ha caite http://www.
mycobank.org [28, c. 28]. [Ipu 3TOM yuuTHIBaNM Takue Mpu-
3HAKW, KaK THUI BETBJICHUS KOHUINH, XapaKTepPUCTHKA TOBEPX-
HOCTH CIIOp, UX pa3Mep | Jp.

Beinenenne JIHK n3 ¢uronaroreHHbsIx rpuOOB MpoBO/IH-
mn CTAB-meTooM ¢ coOCTBEHHBIMU MoanUKanusMu [29,
c. 98], [30, c. 1]. Dkerpakuuto renomuoit IHK ocymectisi-
i 13 Mutenus (50 Mr) ¢ ucnonbp30BaHUEM MOAN(DHUIINPOBAH-
Horo skcrpaknnonHoro Oypepa CTAB ¢ PHKazoii A (http://
primerdigital.com/dna).

lenernyeckyto wuaeHTHUKaM0 wu3oiaToB Alternaria
spp. npoBonunu metogoM I[P ¢ ucnonp3oBanueM mpsiMbIxX
npaiimepoB ITS1 (5’ ggaagtaaaagtcgtaacaagg 3') u ITS4
(5' tectecgcttattgatatge 3'). TemmeparypHO-BpeMEHHBIC Tapa-
METPBI aMIUTM(HUKALIH IS TPaliMepOB BKITIOYAIIN TIpE/IBapH-
TeNbHYIO JeHaTypaluio mpu 95 °C B TeueHue 2 MUHYT, 3aTeM
32 mukia: 95°C - 10¢, 50°C—-30¢, 72°C-60¢, 72 °C —
3 MUH.

leHeTnyeckyl0 W3MEHUMBOCTH u3omsitoB  Alternaria
Spp. oleHuBaNIM ¢ Hcnonb3oBanueM PBS-mpaiimepos, pas-
paborannbix R. Kalendar ¢ coaBropamu [21, c. 233]. TIL[P-
aMITTH(QUKAINIO TIPOBOAMIN TIPH CJICAYIONIUX YCIOBUSIX: Jie-
Haryparus npu 98 °C — 1 munyTa, 3aTeM 30 IIUKIIOB B pEXKUME
98 °C — 5 ¢, omxur npu 50-60 °C (B 3aBUCUMOCTH OT Ipaii-
Mepa) — 20 ¢, snmonranus npu 72 °C — 60 ¢ ¢ mocnenyroei
anonranuei npu 72 °C — 3 muH. Kaxayro peakiuio aMiumpu-
KalMy TIOBTOPSUTH JIBaXIbI Ha KakaoM odpasie JJHK.

[ponykrer [P pa3nemnsiiu anekrpodopesom npu 70 B B
TeyeHue 6 4 B 1,5-mpoiieHTHOM arapo3HoMm rene. Buzyanuza-
LU0 TIPOJYKTOB aMIUTU(QHKAIIMM TPOBOAMIN C HCIIOIb30Ba-
HHUEM TeboKyMeHTHpytomux cuctem ChemiDoc-1t2 u Phar-
0sFX Plus ¢ paspemenrem 50 MKM TOCJI€ OKpAIIMBaHUs OpPO-
MUJIOM ATUAMS. AHAJIN3 CIIEKTPOB aMILTH(UKAIINH TIPOBOAMIN
C MCTIOJIb30BaHHUEM ITporpamMmHoro obecrnieuenus GenAlex 6.5
[31, c. 2537].

-l LA A& A -

PesyabTaTsl (Results)

HccnenoBanust O BBIJCICHUIO (PUTOMATOTEHHBIX TPHOOB
neHnIs! Obun poBeieHbl B 2018-2019 T coBMecTHO ¢ co-
TPYAHUKaMHU J1abOpaTopuy MHKPOOHMOJIOIMH HAy4HO-TIPOU3-
BoJICTBeHHOTO [{eHTpa 3epHOBOTO X03s1iicTBa UM. A. 1. bapae-
Ba. bbuIn nccienoBanbl ceMeHa MIIESHHIIBI Pa3IMYHBIX COPTOB,
paiionnpoBanHbIX B [laBnogapckoii, AkTioOuHckol, Kaparan-
nuHCKOM, AkmonuHcko#, Ceepo-KazaxcTaHckoil 001acTsX.
Y Bcex o0cIe10BaHHBIX 00pa3IioB mpeodiiaaana CKphitas Gop-
Ma 3apakKeHHs1 36PHOBOK (BHEIITHE 3/J0POBBIC, BCXOXKHE, UMEIH
HOpMaJIbHBIH OJieck, HajJeT rpuda OTCYTCTBOBAJ); HO MHOTAA
HaOJIoaNIach | sIBHasl MOPaKEHHOCTH ((popMHUpoBaHue Haie-
Ta CO CIIOPOHOIICHHEM Ipuda, pa3Has cTerneHb JeopMalum
3epHOBOK). MHKOJIOTMUECKUH aHAIN3 BBISIBUII IIPUCYTCTBHE B
MHUKOOHOTE Pa3InYHBIX BUIOB I'PHOOB, OTHOCSIINXCS K POJaM
Alternaria, Aspergillus, Bipolaris, Cladosporium, Epicoccum,
Fusarium, Penicillium u ap. (puc. 1).
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Puc. 1. Ananu3s cemsn nueruyvt copma Kapazanounckas 22
HA HAZUYUe NAMO2EHHOT MUKPOPROPDI
Fig.1. Analysis of seeds of the wheat Karagandinskaya 22
for the pathogenic fungi

CpaBHUTEJIBHBIA aHAIN3 POJOBOIO COCTaBa MOKa3aj, 4To
HauboJee 4acTo 3apojbllieBas 30Ha CEMsH IIICHHUIbI Oblia
KOHTaMUHHpOBaHa rpubamu u3 poma Alternaria, Beigesso-
Mxcs ¢ 4acToToit 10 50-77,5 %. IHTeHCUBHOCTD MOPaKEHUS
rpubamu u3 poxa Fusarium Oeina HesHauurenpHOU (3,7-10
%). Bo30yauresnb TeIbMHHTOCIIOPUO3HOW KOPHEBOM THMIM
Bipolaris Beimensuicst ¢ wactoToit 3 %, AaHHBINH MATOTCH OBLT
nAeHTH(UIMPOBAH TOJIBKO B 1podax cemsiH u3 CeBepo-Kazax-
CTaHCKO# o0nactu.

Takoke ObLTH POBEAEHBI MOHUTOPUHIOBBIE HCCIIEIOBAHHMS
Ha MMOCEBax MIIEHHIBI PA3THYHBIX COPTOB B AKMOJIHMHCKOH U
KaparanauHckoit o0nacTsx B (hasy MOJOYHO-BOCKOBOU CIie-
noctu. B pesynbrare HaOniofanyu WHTEHCHBHOE IPOSIBJICHUE
canpoduTHOH HMHQEKINU, TaK HA3bIBAEMOW YEpHH Koyoca,
0o0JIe3Hb TMPOSIBIISUIACH HA 3PEJIbIX KOJIOCHSX B BHJE YEPHOTO
Hasiera. CHiIbHOE pa3BHUTHE YEPHU Kojoca, HabiogaeMoe Ha
[I0CEBaX, MBI CBS3bIBAEM C IPOLOJDKUTEIBbHOM [OXKIJIMBOI
MIOTOJI0N B MEpUOJ HaJlMBa 3epHA M, KaK CJIEJCTBUE, MO3IHEN
yOOpKOIA.

MHUKONIOrHYECKHi aHaau3 creOneil, KOJ0CheB M KOIOCKO-
BBIX UCIYH, TOPAKEHHBIX YEPHBIO, TIOKA3aJI, YTO OCHOBHBIMH
BO30YUTEJISIMH, TTOPAKAIOIIMMHU KOJIOCKOBBIE YEIIyH SIBIIS-
nmch rpudsl Alternaria spp. (puc. 2).

AHau3 CTPYKTYphl BO3OyauUTE]ICH TPUOHBIX OOJIC3HEH,
KOHTAMUHHPYIOIINX ~ PACTEHWS]  MIICHUIBI B  MEPHOT
CO3peBaHMsl 3€pHA, BBISIBHI CIBUI MPE00IaJaloluX BHIIOB!
CYIIIECTBEHHYIO J0JIF0 cocTaBisuik rpudsr Alternaria sp. (o
75 %), TakKe ¢ BBICOKOM 4aCTOTOH BBIIENATINCH IPEICTaBUTEIH
poma Fusarium sp. (1o 35 %). Yactora BbIAEIEHHS OIHOTO
W3 BPEMOHOCHBIX BO30yauTesel KopHeBoit rammu Bipolaris
Sp. ObLIa HE3HAUUTENIBbHOW — OKOJIo 2 %. Takke B HH3KOM
KonuecTBe ObLTH TpecTaBieHbl Bumsl Aspergillus u Penicil-
lium. UccnenoBanus BeISBHIN JOMHHUPYIOIIECE MOIOXCHUE B
CTPYKType rpuOHBIX Oose3Hel mineHuIbl rprubos poaa Alter-
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naria sp., 3Tot (akT noOyaui Hac Gonee AeTaabHO MOIONTH K
UX U3YyYEHHIO.

BeizeneHHble B YHCTYIO KyabTypy u3omsatel Alternaria
SP. KyJBTUBHPOBAIN Ha KapTodenbHo-aekcTpo3HoM (PDA) n
MOpPKOBHO-IEKCTpo3HOM (MDA) arapax st u3ydeHus: Mop-
(ONOro-KynbTypaibHBIX MPU3HAKOB C LEJNBI0 BUIOBOU HJICH-
TU(DHUKALH.

Jliist Bo3OyuTeneit ansrepHapro3a OblIo XapakTepHo (op-
MHUPOBaHHE IIETIOYEK KOHUINH, OTIINYAIOIIUXCS pa3Mepami, B
JIETKO PaclaJaloIInXcsl EeNouKax, pazHooOpa3HOH (opMBbI —
IPYLIEBUIHBIX, 00pPaTHOOYIOBUIHBIX, IMIUHIPUUECKUX, STi-
LeBHIHBIX. [[BeT KOHUAMIT — OT OYpBIX 10 TEMHO OJIMBKOBBIX,
numeroT 2—4 npogonsHele U 1-2 nonepeunsle neperopoaku. Ha
OCHOBaHHMH M3YYEHHBIX MOP(QOIOro-KyJabTypaibHBIX MPU3HA-
KOB M30J1s1ThI rprboB Alternaria sp. GpUIM OTHECEHBI K BHIaM
A. alternata, A. tenuissima, A. infectoria (puc. 3).

Jlyist MoATBEpKICHUST BUIOBOM NPUHAIEKHOCTH JIOTION-
HUTEIBHO MPOBOAMIM MOJIEKYISPHO-TEHETUYECKYI0 HACH-
TUQUKALMIO TTyTeM CEKBEHHPOBAHUS TOCIIEN0BATEIBHOCTEH
pHOOCOMHBIX T€HOB, KOTOPBIE IOCTATOYHO IIMPOKO HCIOJIb-
3yIOTCSl sl MACHTH(UKAIMN (UIOTEHETHYECKOTO0 POJICTBA.
HecMmoTpst Ha BBICOKYIO CTENEHb KOHCEPBATHUBHOCTH, He-
TPAHCKPUOUPYIOIIHUECS U TPAHCKPUOUPYIOIIHUECS CIeHcep-
Hble nocnenoBarenbHocTH ITS-pernonos JIHK sBmstrores cra-
OMJIBHBIM TEHETUUECKUM MapKepoM, MO3BOJISIOIINM HaJIe)KHO
UACHTU(UIMPOBATH 710 BUJA 3T (UTONATOT€HHbBIE TPHOBI.

[MporeHT coBmajeHuil BbIICICHHbBIX 0Opa3sios Alternaria
¢ mocnenoBarensHocTaMu 13 GeneBank mo wmcny coBmana-
IOMIMX HYKJICOTHIOB OBbUI JOBOJBHO BBICOKHM W COCTaBHII
99-100 %.

Wnentndukanus mokasana, 9To B BBIICIUBIIEMCS [1aTO-
KOMILTEKCE aJbTepHAPHO3a TOMUHHUPYIOT H30MAThI A. alterna-
ta, yacrora BCTpeuaeMoCTH KOTOpPhIX cocTaBuia 53,6 %, u3zo-
natel A. infectoria cocrasuinu 34,1 %, n3onatel A. tenuissima
BBIJIEISUIUCE ¢ yacToTol 12,3 %.

JIyist BBISIBJIEHHS TEHETHYECKOTO TOJUMOpP(pH3Ma UCIIONb-
30BaM TONBKO HaeHTH(HUIMpoBaHHBIe H30msAThl Alternaria
¢ Haubosee TUITUYHBIME MOPQOIOro-KyJIbTYPaIbHBIMHU TIPH-
3HaKaMH, BBIJICJICHHBIMH U3 pa3linuHbIX pernoHoB Kazaxcra-
Ha. Beero juist wccienoBaHuii ObUIO MCHONIB30BaHO 4 M30JIsI-
Ta A. tenuissima, 7 usonsatos A. infectoria u 14 usonsaros A.
alternata.

[penBaputensHo Bce PBS-mpaiimepsl ObuH mpoOTECTH-
poBaHbl sl omnpeaeneHus ux APQEeKTHBHOCTH NpPHU JeTEeK-
uun nonumopdusma B JIHK ¢uurepnpuHTrHre y m3onsros
poma Alternaria. D¢deKTHBHOCTb OIEHUBAIM IO KOJIHYeE-
CTBY aMIUIM(UIMpPOBaHHBIX (parmMeHToB Ha 1 obpaszen JHK.
B pesynbrare TecTupoBaHus ObUIO BBISIBICHO, YTO TOJBKO 4
npaiiMepa 1okasajiu HauBBICIIYIO 3(PEKTUBHOCTh B BBISIBIIC-
HUM TeHeTH4ecKkoi mupdepennnanun usonsatos Alternaria,
00pazysi MHO)KECTBO OJJTHAKOBO WHTEHCHUBHBIX aMILIMKOHOB.
6 mpaiiMepoB 00pa30BbIBaIKM OT 2 10 4 aMIUIMKOHOB M 15
npaiiMepoB o0Najalii CpeIHUMH IIOKa3aresisiMu HH(pOpMa-
TUBHOCTH. B pesynbrare tecruposanust iPBS mpaiimepo st
OLICHKH TEHETHYECKOro pa3HooOpasust m3oistoB Alternaria,
OBUTH UCKITIOYEHBI TIpaliMephbl, KOTOPbIE TEHEPUPOBAIN HU3KOE
xonmdecTBo npoxnykros IIIP. /g ganpHEHmMX UCClenoBa-
HUI OBUIM MCIIOJNIB30BaHbl NpaiiMephbl ¢ HAWBBICIIUM OaJlIoM
s dextuBHOCTH 2242, 2221 1 2237.
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Puc. 2. Muxkonozuueckuti aHanu3 pacmeHuil NueHUybl ¢ NPUSHAKAMU YePHU KONOCA
Fig. 2. Mycological analysis of wheat plants with black head blight

Puc. 3. Muxpomopgponozuueckue ocobenrocmu epu6os pooa Alternaria, mukpockon Micros200, ysenuuerue X 600
Fig. 3. Micromorphological characteristics of Alternaria sp. Fungi, microscope Micros200, magnification x 600

Puc. 4. dnexmpodopezpamma npodyxmos amnauduxavuu JHK
usonsmos Alternaria spp. ¢ iPBS mapxepom 2237
Fig. 4. Electrophoretic analysis of PCR product from isolates Alter-
naria spp. whith iPBS marker 2237

[Nomy4ueHHbIe PORYKTHl aMIUTM(UKAIIUK TOKA3aJId BBICO-
Kyl0 BapnaOelbHOCTh CPEIH M30JSATOB, KaK BHYTPH OJHOTO
BU/A, TAK U HA MEXBUIO0BOM ypoBHE. Pasmep amrumbunnpo-
BaHHBIX [II[P-hparmenToB Obu1 B muamazone ot 200 go 3000
II. H., B Cpe/THEM HaOIronany aMmin@ukaimio 5—15 6eHmoB Ha
Ka)XJIbIiA U30TAT (puc. 4).

B pesymprare ammmdukarn ¢ iPBS-npaiimepamu (2221,
2237, 2242) 6w110 momyueHo 328 ¢parmMeHToB, 228 U3 KOTO-
pBIX OBUTM MONMUMOP(HBIMHU. AHAIHM3 CIIEKTPOB aMILTH(HKA-
LMK TIOKa3aJl BAPbUPOBAHUE YPOBHS MOJIMMOp(H3Ma y pas-
nmuHbIX BuaoB Alternaria or 47 % no 80 %.

Pesymnprarer ammmdukanun JJHK n3onatoB rpudos, npu-
HaJUIeKaluX K pa3inuaHbM BunaM Alternaria, ¢ ucrnons3oa-
HueMm iPBS-mpaiimMepoB mokazanm BBICOKYIO 3(h(EKTHBHOCTh
JTaHHOTO MeTo/a. B pesysnprare yero ganHble npaiMepsl ObITH
MCIIONB30BAaHBI JJIsl TEHETHYEeCKOTo aHanu3a BuioB Alternaria
(cMm. TabmuIy).
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Tabmuna

I'eHeTu4ecKkoe pasHooOpasue BumoB Alternaria spp. no pesynbraram iPBS ¢punrepnpunra

Bun KonuyecTBo mraMmmoB AMILTHPUUHPOBANHLIC PPArMEHTLL Moumoppusm, %
Bcero IMonumopdHbIX
A. alternata 14 198 160 80,81
A. infectoria 6 78 37 47.43
A. tenuissima 4 52 31 59,63
Obmee 24 328 228 61,01
Table
Genetic diversity of Alternaria spp. according to iPBS fingerprint
Species Number of strains Tota;lmp lified fi mig”:ljz’;ztf;rp hic Polymorphism, %
A. alternata 14 198 160 80.81
A. infectoria 6 78 37 47.43
A. tenuissima 4 52 31 59.63
Total 24 328 228 61.01

B cpennem o0muii ypoBeHb AETEKTHPYEMOTO ITOIMMOP-
¢usma coctaBmn 61 %. PamxupoBaHne mTaMMOB, OTHOCS-
muxcs K pasnuyHeiM Bugam Alternaria spp., mo yOsiBaHUIO
nokasarens PPL BeimisiiuT ciieyronm oopasom A. alternata
(80 %) > A. tenuissima (59 %) > A. infectoria (47 %).

Obcy:xxnenue u BbiBoAbI (Discussion and Conclusion)

I'pubHble GONMe3HW pacTeHHH, BBI3BIBAIOIINE 3HAYNTEIIH-
HOE CHIDKCHHE YPOXaWHOCTH, CIIOCOOHBI pacrpoCTPaHSAThCS
yepe3 ceMeHa. BpemoHOCHOCTh MHKPOCKONMYECKNX I'pHOOB,
KOHTaMUHHPYIOIINX CEMEHa CEIIbCKOXO3SIHCTBEHHBIX pacTe-
HUH 3aKIF0YAaeTCs HE TOJIBKO B CHIDKCHHH BCXOXKECTH M DHEP-
THH TIPOPACTAHUSL, HO U MTPOLYIIUPOBAHWN MUKOTOKCHHOB, UTO
TIPE/ICTABISIIOT OTPOMHYIO OITACHOCTB JJISI MIICKOITUTAIOMINX.
I'pubs1 Alternaria sBistoTCS JTOMHHAHTHBIM KOMIIOHEHTOM
MHUKpPOOMOMa 3epHa BO MHOTHX pernonax mupa. [Ipuanmast Bo
BHUMaHHE 3HAYNTEIbHYIO NOTCHIINAIBHYIO OMTACHOCTh TOKCH-
reHHbIx BU0B Alternaria, npodieme usydenus 3Tux rpubOB
B IOCJIeIHEE BpeMsl yaemnsiercs: 6onmbinoe BHUMaHue. Cremy-
€T OTMETUTh, YTO MMEETCsI HEAOCTATOYHO CBEACHHUH O Bpene
n croco0ax METEeKIIMH MUKOTOKCHHOB, ITPOLYIHUPYEMBIX I'PH-
O6amu poxa Alternaria. HecMoTpst Ha OTHOCHTENBHO Cl1abyio
TOKCHYHOCTL MeTabonuroB A. tenuissima, A. alternata nns
JKUBOTHBIX B CPaBHEHHH C (Dy3apHOTOKCHHAMM, BCIICICTBHUE
BBICOKOH YacTOTHI BCTPEYAEMOCTH 3THX MHKPOMHIIETOB WX
TOKCHHBI MOTYT OBITH ONACHBI JUIS YEJIOBEKa, HEKOTOPHIE M3
HUX 00JIaTaroT KaHIeporeHHsM 3¢ dexrom [6, c. 181].

I'pubb1 poma Alternaria omimuarorcst 3HAYHTEIBHON BH-
JIOBOW BapHadEIbHOCTHIO MOPQOIOTO-KYIBTYPATbHBIX TPHU-
3HAKOB, 3a4aCTyI0 MUKPOMOP(OIOrHIECKHE KPUTEPUH MOTYT
CHJIBHO BapbHpOBATh B IpEEIax OfHOTo Bua. MccienoBanue
TEHETUYECKOTO Pa3HO00pa3nsl ITHX MAaTOT€HOB, B TOM YHCIIE U
C MMPUMEHEHHEM HOBEHIINX MOJIEKYISPHO-TEHETHYECKUX Me-
TOZIOB, MO3BOJIUT B AajJbHEHIIEM pa3padoTaTh 3(PEeKTUBHbBIC
METObI OOPHOBI C ANBTEPHAPHO30M HE TOJNBKO HA MIICHHUIIE,
HO M Ha JPYTHX CEJIbCKOXO3SMCTBEHHBIX KyIbTypax. OmeHKy
O6ropa3zHOOOpa3ysi MPOBOIAT C HCIOJIB30BAHUEM Pa3IMIHBIX
TeHETHYECKNX MapKepoB, HaNO0JIee 9aCTO NCTIONB3YIOT MapKe-
PBI, HE TpeOyIoIHe 3HAUYNTENIBHBIX 3aTpar B 1aboparopuu. He-
KOTOpBIE NCCIIEIOBaHNS TOKa3bIBAIOT HU3KYIO 3 (PEKTHBHOCTH
RAPD-mapkepoB BeeICTBUE HHU3KOW BOCHPOU3BOIUMOCTH
[15, c. 95], [32, c. 9]. Mcnonb3oBaHHE MUKPOCATEIUIMTHBIX
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MapkepoB (SSR) iumuTHpyeTCs: HEOOXOIUMOCTBIO JOPOTOCTO-
SIIIETO TCHOMHOTO CEKBCHUPOBAHMS M OMOUH(GOPMALTMOHHOTO
aHaJIM3a JJis oUcKa NmonmuMophHbIX SSR-I0KYCOB, C 1EIbi0
nocrnenyroiero mnojodopa 3¢ dexrusHbix [P map mpaiimepos
[33,c. 53], [34, c. 1]. B nanHOM cityuae 3¢h(eKTHBHEE UCTIOJIb-
30BaTh MapKephbl, OTIMYAIOLIMECS IIUPOKUM paclpeeeHueM
B FCHOME U YHUBEPCAJIBHOCTBIO JUIs J1r000r0 Buaa. K takum
MapKepaM MO)KHO OTHECTH IOBTOPSIIOIINECS MOCIIEA0BATEb-
HOCTH Pa3HOOOPA3HBIX KJIACCOB PETPOTPAHCIIO30HOB. Perpo-
TPAHCIIO30HbI UMEKT YHUBEPCAJIBbHBIN CaUT NpaliMUPOBAHUS
tRNA (PBS), nocnenoBarenbHOCTH KOTOPOTO KOMIUIEMEHTap-
Hbl MUHUMYM 12 HykieotuaaM tRNA-nocnenoBarenbHOCTEN.
91O SABISIETCSA AOCTAaTOYHBIM U1 MPUMCHCHUSA UX B KaYCCTBE
[L[P-mipaiimMepoB ¢ MocCieAyoIIeH qeTeKiuei noauMopduma
B arapos3Hom rene [21, c. 233], [35, c. 453]. Jauubiii MeToj
MO3BOJISIET AHAJIM3UPOBATH MOJMMOP(PHU3M PETPOTPAHCIO30-
HOB JII00OT0 Opranu3Ma 0e3 MpeABapUTEIbHOTO0 U3yUSHHUS 110-
CJIE€10BaTEIbHOCTEH.

JlanHBI MeTON OBbLT YCHENIHO MPUMEHEH I UCCIeNOo-
BaHUs mosmmopdusma rpudos [25, ¢. 307], [26, c. 76], [27,
c. 20]. IIpoBeneHHBIE HAMU MCCIIEAOBAaHMS MOKA3ald BBICO-
KU ypoBeHb MH()OPMATHBHOCTH HCIIOJIb3yEeMbIX paiiMepoB.
KonnuecTBo amrmnduupoBaHHbIX ()parMeHTOB ObIIO JOCTa-
TOYHBIM JJIs IIPOBEACHUA I/I[leHTl/I(bI/IKaI_lI/II/I T€HETUYCCKOI'O I10-
TuMOpH3Ma, YPOBEHb KOTOPOTO ObLIT BBICOKUM W BapbUPOBa
ot 47,43 % no 80,81 %. KonndyecTBo reHeprpOBaHHBIX OCH-
JI0B (KaKk OOLIMX, TaK ¥ MOJMMOP(HBIX) ObUIO BHICOKHM U CO-
MMOCTaBUMO C aHAJIOTUYHBIMU PE3YyJibTaTaMU y APYrux nuccljie-
nomareneit [25, ¢. 307], [36, c. 28], [37, c. 142]. Ucnonb3ye-
Mbl€ HaMu nipaiiMepsl (2221, 2237, 2242) ¢ BBICOKAM YPOBHEM
HaCBICHUS CIIEKTPOB aMHJ’lI/Iq)l/IKaLlI/Il/I TO3BOJINJIN Pa3aACIINTh
BbIZICJICHHBIC I'CHOTUIIBI, B COOTBECTCTBHUU C UX TAKCOHOMUYC-
ckoil kiaccu(ukanued. ITo yKa3plBaeT HAa BO3MOXKHOCTH B
JTAIbHEHINEM HCIIONIb30BaTh JAaHHBIA METON Ui pa3paboTKu
CHUCTEMBI I/I[leHTl/I(bI/IKaI_lI/II/I CJIOXKHOI'O (l)l/ITOHaTOFeHHOFO BUJ1a
Alternaria. Hamu pesynbratsl MOATBEPXKIatOT, uTo iPBS-
aHaJIn3 SABJIACTCA MOLIHBIM W IMOJIE3HBIM MHCTPYMCHTOM [UJIA
aHaJiu3a BHyTpHBHZ[OBOﬁ U3MECHYNBOCTHU 3TUX FpI/I6OB.
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Isolation and PBS differentiation of isolates Alternaria spp.
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Abstract. The purpose of the study. Isolation of Alternaria sp. and their PBS differentiation. The article presents the results of
isolation of phytopathogenic fungi of the genus Alternaria spp. from wheat plants and their genetic differentiation using iPBS
(Inter Primer Binding Site Polymorphism) analysis. As a result of monitoring studies, it was shown that the fungi Alternaria
Spp. are the dominant component of the pathocomplex of fungi affecting the embryonic zone of seeds and ears of wheat in the
northern regions of Kazakhstan. The pathocomplex of Alternaria is formed by isolates of A. alternata, A. infectoria, and A.
tenuissima. Methods. Genetic differentiation of the isolates was performed using iPBS analysis. This method is based on the
use of conserved sequences of tRNA binding sites (Primer Binding Sites) as PCR primers. This method is versatile and effec-
tive for the direct detection of polymorphism between individuals; therefore, PBS primers can be used in almost any organism,
including fungi. Results. Analysis of the PBS primers showed that they all have high resolution in the differentiation of Alter-
naria spp. The obtained amplification products showed high variability among isolates, both within one species and at the inter-
species level. The level of detectable polymorphism varied from 47.43 % to 80.81 %, with an average of 61 %. The size of the
amplified PCR fragments ranged from 200 to 3000 bp; on average, amplification was observed from 5 to 15 bands per isolate.
Practical significance. This work made it possible to obtain new data on the genetic diversity of Alternaria phytopathogenic
fungi for the subsequent development of a strategy for plant protection against Alternaria.

Keywords: wheat, isolate, Alternaria sp., phytopathogen, alternarioz, PCR, molecular markers, iPBS, amplification.
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KpeaTuBHoe ynpasjieHue kaapaMu peruoHaabHoro AIIK
B YCJIOBHUAX MAKPOIKOHOMHYECKOU HECTA0OUIBLHOCTH
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Annomayusn. 1enpio Mcciief0BaHUA SBISICTCS aHAJIM3 U OICHKA KPEaTHBHBIX WHHOBAIIMOHHBIX TEXHOJIOTHH YTIPaBICHUS
kagpamu npeanpustuii AIIK B ycIoBHAX MaKpOIKOHOMHYECKOH HECTaOMIBHOCTH W HEONpeneleHHoCTH. Pa3BuTre nHHOBA-
LIMOHHBIX TEXHOJIOTHH BBICTYIIACT BaKHBIM yCJIOBHEM (hOPMHPOBAHUSA KPEAaTHUBHOTO MEHEPKMEHTA TepCOHAIa MPEATIPHSTHI.
B ycnoBusx mepexona K HOBOMY TEXHOJIIOTHYECKOMY YKIIaJy U COBPEMEHHOW HAYYHO-TIPOMBIIIICHHON PEBOJIOIINH BO3SHHUKA-
IOT ¥ TIOTYYal0T CBOE Pa3BUTHE MPUHIUIIHAIGHO HOBBIE TEXHOJOTHH YIIPABICHUS YeloBeUeCKUMH pecypcamu. CoBpeMeHHOE
00IIeCTBO — 3TO OOIIECTBO HOBOTO THIIA, «OOIIECTBO pHCKay. [109TOMyY KpeaTHBHBIN MEHEPKMEHT BKITIOUACT B €05 HE TOIBKO
WHHOBAI[MOHHBIE TIOAXO/IBI K PEIICHHUIO 33439 KaIpOBOW MOJUTUKH, HO M HOBBIE TEXHOJIOTHH pabOTHI C pUCKaMH. B ycrmoBmsx
HapacTaromeil MaKpoAIKOHOMHUYECKOH HECTaOMIBPHOCTH M HEOMPEACICHHOCTH KPEaTHBHOE YIIPaBICHHUE KaJapaMH MpPEACTaB-
JIeT cO00M PUCK-OPHEHTHPOBAHHYIO MPAKTHKY MOA00pa, PACCTAHOBKU M OpPTraHU3aIMy pabOThl CHICIHUATNCTOB, Pa3BUTHS HX
po¢eCCHOHANBHBIX KauecTB. MeToabl ccieloBaHuA. B riccie1oBaHN HCIIOIB30BaHBl METOBI CTPYKTYPHO-(QYHKIIHOHATb-
HOTO, TIPOTPAMMHO-IIEJIEBOTO M KOMIIAPaTUBHOTO aHanu3a. lIpeaMeTom McciaemoBaHus SBIAIOTCS HOBBIC TEXHOJIOTHH PUCK-
OPMEHTHPOBAHHOTO KPEaTHBHOTO ympasieHus nepconaiom npennpuatuii AIIK. O0bexkToM uccnenoBanus SBISIETCA CUCTEMaA
YOpaBICHUS KaapaMH KaK COCTABHOM AJIEMEHT CHCTEMBI COIMAJIbHO-TPYIOBBIX OTHOIICHHH. Pe3yabTaThbl McCJIeI0BAHUS.
BrrBrieHB! OCHOBHBIE (DaKTOPBI MaKpOIKOHOMHYECKON HECTaOMIBHOCTH M HEOIpeIeNeHHOCTH. [laHa pa3BepHyTas Kiaccu-
(uKays CyIIECTBYIOIINX KaJIpPOBBIX PUCKOB. PACKPHITHI 0COOEHHOCTH M MPOAaHAIN3UPOBAaHA TPAKTHKA HOBBIX TEXHOJOTHH
KaJpOBOTO MEHEKMEHTa (OIoK4IelH, KpayncTadGHT, KpayadaHIuHT, KpayICOPCHHT U Ap.). [Toka3aHbI CIOKHOCTH alanTallni
KpPEaTUBHBIX TEXHOJOTHH KaJIPOBOTO MEHEKMEHTA K COBPEMEHHBIM YCIOBHIM. APTYMEHTHPOBAH TE3HC O IeIeCO00pa3sHOCTH
Pa3BUTHS MPAKTUKH TPYAOBOTO CAMOYIPABICHHUS HA COBPEMEHHBIX mpeanpusatuiax. Hayunas HoBuzHa. ChopmynmpoBaHa u
apryMEHTHPOBaHa aBTOPCKAsI TPAKTOBKA CYIITHOCTH KPEaTHBHOTO MEHEHKMEHTA ITePCOHAIA, PACKPBITO €T0 OTIWYHE OT HHHO-
BaIlMOHHOTO MeHekMeHTa. [Toka3ano BakHelIIee MposBICHIE KPEaTHBHOCTH MEHEKMEHTA [TEPCOHANa, CBSI3aHHOE C YIIPaB-
JICHUEM KaJIpOBBIMH PUCKAaMH B YCIOBHAX MaKPOIKOHOMUYECKOH HECTAOMIIBHOCTH.

Knroueswvie cnosa: xaapbl, KpeaTUBHBIN MEHEKMEHT, MAKPOIKOHOMUYECKast HECTAaOMITBHOCTb, PUCKHU, YCTOHUHUBOE Pa3BUTHE.

Jna yumupoeanusa: Ctoxxo K. I1., Croxko [I. K. Kpearnsroe ynpasnenue xanpamu peruonansaoro AIIK B ycnoBusx ma-
KPOAKOHOMHYECKOW HecTaOmipbHOCTH // ArpapHblii BecTHUK Ypana. 2020. Ne 10 (201). C. 73-83. DOI: 10.32417/1997-4868-
2020-201-10-73-83.

Mama nocmynnenus cmamou: 20.07.2020.

MocranoBka npodiaemsl (INtroduction)

B nacrosiiiee Bpemst MEpOBasi 95KOHOMHUKA TTEPEKUBACT HO-
BYIO TIapagurmMy B cBoeM pa3BuTuu. CyTh ee 3aKIIodacTcs B
TIEPEOCMBICIICHUN COZIEPKAHUS TIPEKHEH MU YCTOMIMBOTO
Pa3BUTHS XO3SIHCTBA M OPUEHTAIMH CyOBEKTOB XO3SICTBEH-
HOH AEATETBbHOCTH Ha NMPHHIMITHAILHO HOBBIC YCIIOBHS, CYTh
KOTOPBIX COCTOUT B OBICTPHIX M3MEHEHUX [ 1, ¢. 183]. DxoHO-
MHKa, II0 ONPEJIENICHNIO, TIPE/ICTABIAET COO0H MHOTO(AKTOP-
HYIO ¥ BEICOKOPHCKOBYIO MOJIEITb PA3BUTHS, B KOTOPOH pa3HbIe
(baxTOpHI 1O-pa3HOMY BIMSIOT Ha €€ cocTosHue. VIMeHHO 1m03-
TOMY SKOHOMHCTBI PaCCMaTPUBAIOT SKOHOMHUYECKYIO CHCTEMY
JIBOSIKO: B CTAJMU TIOKOS (PaBHOBECHS) M B CTAINU PA3BHUTHS
(mBwxennst). ITockonbKy M3MEHEHUsSI B SKOHOMHKE ITPOHCXO-
JIIT BCE Yallle M pPeIIUTeIbHEee, HEOOXOIMMbI HOBBIC TEXHO-
JIOTHW YIPABICHHUS TaKMMH M3MEHEHUSMU. Baknelmmm Ha-
TIPABJICHUEM Pa3BUTHS TAKUX TEXHOIOTHH SBIISETCS KaipoBast
MONUTHKA TIpeanpusathid. lLlembio wWccnenoBaHus sBISETCS

aHaJM3 W OIEHKA KPEeaTUBHBIX WHHOBAIIMOHHBIX TEXHOJOTHI
yrpaBieHus kaapamu npeanpusatuii AIIK B ycrmoBusix Makpo-
9KOHOMHUYECKOW HECTAOMIILHOCTH M HEOIPEACICHHOCTH.

MeTtonojorus u metoasbl ucciaegopanus (Methods)

B wuccrenoBaHnu HCIONB30BaHBI METONBI CTPYKTYPHO-
(YHKIIMOHAIBHOTO, TPOrPAMMHO-LICIEBOTO W KOMITAPATHBHO-
ro aHayimza. [IpenMeToM ucciieo0BaHus SBISIOTCS HOBBIE TEX-
HOJIOTUW PHUCK-OPHEHTUPOBAHHOTO KPEATUBHOTO YIPABICHHS
nepconaiom npeanpustuii AIIK. O6bexToM HccaenoBaHus
SIBIIIETCS CUCTEMa YIIPABJICHUS KaJpaMy KaKk COCTaBHOM dJie-
MEHT CHUCTEMBI COITUATBHO-TPYAOBBIX OTHOIIICHHH.

PesyabraTsl (Results)

VHHOBAIIMOHHBIC TEXHOJOIMH B cdepe yIpaBICHHs Ka-
JIpaMH TIOSIBIISIIOTCSL B CBSI3W C M3MEHEHHUEM HaIINX MPEICTaB-
JIEHU! 0 caMoM pabOTHHKE, O €r0 JTUIHOCTH, XapaKTepe, BO3-
MOXKHOCTSX M (PYHKIMSAX. DTH U3MCHEHHUS IMPCICTABICHBI B
Tabmume 1.
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Tabmuna 1
Tpauncopmanus npeacraBneHnit 0 paGoTHIKe
YesoBek Yenosek YesoBek q .
K . . . . eJIOBEK TBOPYeCKHii
puTepmii IKOHOMHUYECKHUI COUMATbHBIH OTBETCTBEHHBII (homo creativity)
(homo economicus) (homo socium) (homo responsibility)
Tur o6mectsa WNupycrpuansHoe [octunayctpuansaoe | TexHOTpOHHOE) 00IIE- O6uecTso prcka
0011ecTBO 00I1IECTBO CTBO
ConmanbHas HHKEHE- TBOpUECKH MOTEHLU-
I'maBHast EHHOCTH IIpousBoacTBeHHast
TexHuka, TEXHOJIOTHUS | pUsl, CHCTEMa yIIpaB- aJ TM4HOCTH, ipodec-
TIPEANIPUSTHS JIICIIUITIIHA
JICHUS CHOHAJIM3M
N o o o WHremiekTyanbHbli
OcHOBHOM BUf Tpyaa Duznyeckuii Tpyn Konnextusnslil Tpyn | IlepcoHanbHbIN Tpyn .
I'maBHOE B cucTeme JHenexnoe Bo3Harpax- | OOmiecTBeHHOE TPH- " Camopeanuzarus JTud-
CIIOJTHEHHUE JI0JITa
MOTHBAILIUH JCHUEC 3HAHUC HOCTH
I'maBHas nens OxoHommueckast 3¢- | CommanbHas a3dpdek- | Opranuzannonuas >¢- JlnumoCTHOE pasBHTHe
TPEAIPUATHS (heKTUBHOCTH TUBHOCTH (heKTHBHOCTH
Mexannsm KopnioparusHas Kyib- TpynoBoe camoyripas-
peTyIHpOBaHUS HOT priop Y KCO pyA YHp
: . TYypa JICHUE
JICUCTBUH IepcoHaa
Hayunsbie konnenuuu | @. Teiinop, I. ®aiions, | 3. Meito, M. ®omner, |O. ®puman, M. Knepk- ®. I'epubdepr,
(aBTOpPBI) JI. YpBuk V. bpayn coH, Jlx. Onkuarton | A. Aacodd, 1. Hopr
Table 1
Transforming employee perceptions
T Economic man Social man Responsible man Creative man
Criterion . . o L
(homo economicus) (homo socium) (homo responsibility) (homo creativity)
Society type Industrial society Post-industrial society | Technotronic society Risk society

The main value

of the enterprise Technique, technology

Social engineering,
control system

Creative potential of
the individual, profes-
sionalism

Production discipline

The main type of labor Physical work

Collective labor

Personal labor Intellectual work

The main thing in the

motivation system Monetary reward

Public acceptance

Self-realization of per-

Discharge of duty sonality

The main goal Economic efficiency

Social efficiency

Organizational effec- | percona development

of the enterprise tiveness
Mechanism for regulat-
ing personnel actions NOT Corporate culture CSR Labor self-government
Scientific concepts (au- F. Taylor, G. Faill, E. Mayo, M. Follett, | E. Freeman, M. Clerk- | F. Herzberg, A. Ansoff,
thors) L. Urvik W. Brown son, J. Elkington D. North

Ha cozmeprkanme u 0COOCHHOCTH COBPEMEHHBIX TEXHOJO-
T'HI OKa3bIBAIOT CBOC BIMSHIE pPa3HbIC YK30TCHHBIC M YHJOTCH-
HBIE (PaKTOPBI, CPEIN KOTOPBIX MOXKHO HA3BATh CIICTYIONIHE:

1) coxpaHeHHe KpU3NCHOM CHTyallidl B MHPOBOH U OTeue-
CTBEHHOM SKOHOMHMKE;

2) HapacTaHue OOIIeH MaKpOIKOHOMHUYECKOW HECTaOMIIb-
HOCTH, HEOTIPEIEIIEHHOCTH B TYpPOYJIEHTHOCTH.

Cpenn crnenuainbHBIX (HDaKTOPOB, OMPENCIIAIONINX Xapak-
Tep W TUHAMUKY pa3pabOTKH M BHEIPECHUS WHHOBAIIMOHHBIX
TEXHOJIOTHH YIPaBICHUS KaapaMHu, HEOOXOOMMO OTMETHTH
CIEYIOIINE TPUIHHEIL:

1) mpousomremas eme B cepennHe XX BeKa «PEBOTIOIUIO
YOPAaBIIONNX», B PE3yJabTaTe KOTOPOW MPOU3OILIO OTAETC-
HHUE KalHuTajla-COOCTBEHHOCTH OT KamuTana-¢pyHkiun [2]. K
TEKyIleMy MOMEHTY OHa HCYepIaja CBOM MOTCHIHAT U MPH-
BeJa K KOJIOCCATbHOW OIOpPOKpaTH3AINU YIIPABICHNUS;

2) HHU3KOE Ka4eCTBO COBPEMEHHOM CHCTEMBI yTIPABICHHS
HalMOHAJIBHOM 3KOHOMHUKOW, KOTOPOE HE COOTBETCTBYET BbI-
30BaM BpeMeHH. Hempodeccrnonanusm B cucTeMe yIpaBIeHUs]
CTaJl IPUYUHONA TOTO, 4TO M3 144 rocymapcT, BXOASAIINX B
OCPD (Oprannzanusi COTpyIHHYECTBA U pa3BUTHsA) Poccuii-
ckas Denepanus 3aHIMAET 53 MECTO MO YPOBHIO KOHKYPEHTO-
CIocOOHOCTH HAllMOHAJIbHOM skoHOMUKH [1, . 181];
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3) HECOOTBETCTBHE YPOBHS OILIATHI TPyJAa MECHEIKMEHTA
KaueCcTBY CaMOTO yIpaBIICHUS,

4) nMuTanMs WHHOBAIIMOHHBIX TEXHOJOTWH YTIPABICHUS
MIEPCOHAJIOM, UX OTPBIB OT PEaJbHBIX YCIOBUI OpraHW3aluu
1 OCYIICCTBICHUS TPYQ;

5) KOppyHnIys B CHCTEME yNpaBJICHHUS U €€ XaOuTyaamn3a-
st [3];

6) HEaZaNTHPOBAHHOCTD PsAa UMIIOPTUPYEMBIX COIIHAIb-
HBIX MHKEHEpUH U YIIPaBJIEHYECKUX TEXHOJOTUMH K POCCUii-
CKAM YCIIOBHSIM, HE YYHTBHIBAIOIIMM OCOOCHHOCTH POCCHM-
CKOH KYJIBTYpbI, MCHTAJIUTETa POCCHUSH.

B menom Takyro CHTyaIlio MOKHO OXapaKTEepPHU30BaTh Kak
npoxmonuio (tepmut . Toddnepa), koTopasi 0ObEKTHUBHO Me-
I1aeT YCTOHYNBOMY COIIMATbHO-YKOHOMUYECKOMY Pa3BUTHIO.

Konment «ycroddmBoro pa3BuTus» mossuics B 70-x ro-
nax XX Beka. OgHAaKo PONUIa YEeTBEPTh BeKa ¢ MOMEHTA T10-
sBieHust «Konnenmuu nepexona Poccuiickoit deneparuu K
ycToifunBOMy pa3BuTHiO» u Ykasa IIpesnaenta PO «O rocy-
JapcTBeHHOU crparerun Poccuiickoit denepaiuu mo oxpaHe
OKpY’KaloImel cpeasl M O00SCIEYCHNIO YCTOHYMBOTO pa3BU-
s (1996). Ha Texymmii MOMEHT poccuiicKasi SJKOHOMHKA B
LIEJIOM U arpapHas dKOHOMHKA B YaCTHOCTH OKa3ajHCh B yC-
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JIOBHUAX HEYKIIOHHO PACTYIIMX PUCKOB, HEONPEICICHHOCTH U
HecTabmbHOCTH. Cepbe3HBIMH MPENATCTBUSAMH IS TIEPeXo-
J1a pOCCUICKON 3KOHOMHUKH K YCTOMYMBOMY Pa3BUTHIO CTAJIU
nedopManns HHTETPAIMOHHBIX IPOLIECCOB B MUPOBOI SKOHO-
MUKE U TIONUTHKA CAHKIIUI CO CTOPOHBI psAfa KPYIMHBIX 3amaj-
HBIX nepkaB [4]. CymecTByIOT U IpyTrue CHUCTEeMHbIE (haKToO-
PBI, CBS3aHHBIC C KOJIOCCATBHBIM (PU3NIECKUM U MOPATbHBIM
M3HOCOM OCHOBHBIX (POHIOB U MH(pAcTpyKTypsl. Hampumep,
BBICOKAs CTEIICHh aMOPTH3AIIMOHHOTO M3HOCA 3€MIIN KaK KO-
HOMHYECKOTO pecypca M HH(PACTPYKTYPHl COBPEMEHHOTO
AIIK [5].

Tem He MeHee HayyHas pa3paboOTKa U MpaKTHIECKas arpo-
Oanysg WHHOBAIIMOHHBIX TEXHOJOTHH IPONOIDKAIOTCA. ITO
00yCIIOBIEHO TMEPEX0J0M COBPEMEHHOTO OO0IIECTBa K HOBO-

F Y Y YT T

- - L L L A -

My TEXHOJOTMYECKOMY YKJIaay M HOBOH (YeTBEpTOH) IMpo-
MBIIIUICHHON W Hay4HOU peBoirormeit [6]. M3mMenmics u tun
camoro obmiectBa. CoBpeMeHHOE OOIIeCTBO IOCTEIeHHO
MpeBpaTmiIocs u3 moctuHayctpuaiasHoro (. bemm) m Tex-
HOTpoHHOTO (3. bxke3uHckuii) B «o01mecTBo pucka» (Y. bek).
Puckamu cuuTaroTcsi BEpOSITHBIC yYrpo3bl YEIOBEKY, KOTOPbIC
MOPOXKAAIOTCS IK30TCHHBIMU W DHIOTCHHBIMH TPHUYHMHAMH.
Oco0y10 posib UTPAIOT KaapOBBIE PUCKH, MOA KOTOPBIMHU TIO-
HUMAIOTCSI YI'PO3bI, CKIIABIBAIOIINECS B YCIOBUIX MaKPOIKO-
HOMHYECKOW TYpOYJICHTHOCTH HE TOJBKO JJISI TPEAIPHUSTHIA,
HO ¥ HEMTOCPEICTBEHHO JIJIs caMuX paboTHHKOB (¢ ¢p. cadre —
«uHoe»). [IpaBoMepHO BbIJIEJICHUE KaJPOBBIX PUCKOB B Ka-
YEeCTBE CAMOCTOSITEIbHBIX PHCKOB, KiacCH(UKALUSI KOTOPHIX
npencTaBieHa B Tabmuie 2.

Tabmua 2
Knaccudukanus kagpoBbIX picKOB

Ipusnak

Buabl kaapoBbIxX
PHCKOB

Onucanue puckoB

Pucku nnanupoBanus

Ommbku B pa3paboTKe KaIpOBON TIONUTHKH, OIIHOKH TUTAHUPOBAHUS
notrpeOHOCTel U TpeOOBaHMI K epCOHATY

Pucku or6opa
nepcoHana

Puckw, cBsI3aHHBIE C TPUBJICYECHUEM, TO0OPOM, HAlIMOM, ajanTa-
IIUEH, poTalue, COKpAICHNEM U IPYTUMHU (pOpPMaMHU yBOJIBHEHUS
nepcoHasa

Puckn onieHkHn
nepcoHanza

Puckw, cBsI3aHHbBIE ¢ OIIEHKOH MepcoHana n popMUpOBaHNEM KaIpo-
BOTO pe3epBa KOMITAHUU

[To ¢pyHKUMSAM yrpaBiIeHUsS

Pucku pa3zsurus
HepcoHaja

Puckw, cBs3aHHbBIE ¢ peanu3anneil BHyTPEHHUX ¥ BHEITHUX (hOopM 00-
YYeHUs, yIIpaBIeHHEM POPECCHOHATFHON Kapbepoit

TpynoBble puCKH

Pucku, cBs3anHble ¢ ayTcradpUHIOM, CHCTEMaMH CTUMYJIMPOBaHHS,
OpraHu3aluel U 3proHOMUKON Tpyzaa

Puckn moTuBamuu

Pucku, cBI3aHHBIE C MOPATBHON 1 MHBIMH (hOpMaMy HeMaTepHalb-
HOM MOTHBALlMU [TEpCOHAIA

Puckw, cBI3aHHbBIE C OPraHU3alNOHHON KyIbTYpOH, KOPIIOPAaTHUBHBIMA

Pucku KynbTypsl

MEPOIPUATHAMH 110 HOAAEPIKKE KOMAHIAHOTO JIyXa
DUHAHCOBLIE Pucku, cBa3aHHBIE C yTpaTOil IEHEKHBIX CPEICTB
MNudopmannonnsie Pucku, cBI3aHHBIC C YTEUKOH KOMMEpPYECKOH HHPOPMAITHHI

MarepuanbHO-TEXHU-
YecKHue

Pucku, cBsi3aHHbIE ¢ ylIepOOM 00bEKTaM MaTepUalibHO-TEXHHYECKOU
0a3bl KOMITAHUH

Pucku HaHeCeHUs1 MOPAJILHOTO yiiep0a COTpyAHUKAM HITH UMHDKY

o Buam morepsb MopanbHble KOMITaHUH BCIIEICTBUE PACIPOCTPAHEHUSI HE0OPOCOBECTHON HH(DOP-
Malyu
Pucku yTparel coTpyaAHMKaMH 3HaHUM, YMEHUH U HABBIKOB WIN UX HE-
KBanugukanuoHHsie
JIOTIOTYYESHHS B XO/I€ MOBBIIICHHSI KB (DUKAIIUH
KaapoBbie Pucku noTepu KIItO4EBBIX COTPYIHUKOB B PE3YJIbTaTe YBOJIBHEHNH TO-
P TEePU TPYAOCIIOCOOHOCTH UITU CMEPTH
ITo BO3MOXXHOCTH AUBEPCH- Cucremuble Pucku, cBs3aHHBIC C KOHKPETHBIME KaIPOBBIMU PEIICHUSIMHA (TIPH-
(bukamu Crenuuueckue HATH, OOYYHUTh, IEPEMECTHTD, COKPATUTH )
. Kparkocpounsie Hcnonp3oBaHne MEXaHU3MOB paclpeesieHus yuepoa
ITo nepuony nevicTBust
Jonrocpounsie Tpebyercst KanuTann3anys CPeCTB sl BO3MEIIEHHUS yIepoa
OxugaemMble Pucku norepu TpynocrnocoOHOCTH MO CTapoOCTH
ITo crenenun =
IIporuosupyemsie Pucku npodeccronanbHBIX 3200JICBAHUH U B CBSI3H C MATEPUHCTBOM
IPeICKa3yeMOCTH
HenpenBunennsie Pucku, BbI3BaHHBIE KATACTPOPUISCKUMHU BHEITHUMHU COOBITHIMU
MunnmanbHbIe XapaxTrepusyercst ypoBHEM BO3MOXKHBIX ITOTEPb MPHOBLTH He Ooree 25 %
IToBpITIEHHBIE JlonmycTtrmble motepu pacueTHoi npuosim 25-50 %
ITo crenenu 1OMyCTUMOCTH
Kpurnueckue [Totepy npuOBLTH MOTYT BO3HUKHYTH B Anamnazone 50-75 %
Henonyctumeie Koaddument prcka B 75-100 % HaxomuTcs B 30He yrpo3bl 0aHKPOTCTBA

75

Awouooqg



IKOHOMUKA

ArpapHblit BecTHUK Ypana Ne 10 (201), 2020 r.

Table 2
Classification of personnel risks

Sign Types of HR risks

Description of risks

Planning risks

Errors in the development of personnel policy, errors in planning needs
and requirements for personnel

Personnel selection risks

Risks associated with attraction, selection, recruitment, adaptation, ro-
tation, reduction and other forms of dismissal of personnel

Personnel assessment risks

Risks associated with personnel assessment and the formation of the
company’s talent pool

By function of man-

agement Personnel development risks

Risks associated with the implementation of internal and external forms
of training, professional career management

Labor risks

Risks associated with outstaffing, incentive systems, organization and
work ergonomics

Motivation risks

Risks associated with moral and other forms of non-material motivation
of personnel

Culture risks

Risks associated with organizational culture, corporate events to sup-
port team spirit

Financial

Risks associated with loss of funds

Information

Risks associated with leakage of commercial information

Material and technical

Risks associated with damage to facilities of the company’s material
and technical base

By types of losses

Risks of moral damage to employees or the company’s image due to the

Moral dissemination of unfair information
Qualifyin Risks of loss of knowledge, skills and abilities by employees or their
9 lack during professional development

Personnel Risks of loss of key employees as a result of layoffs, disability or death
Where possible Systemic Risks associated with specific personnel decisions (accept, train, relo-
diversification Specific cate, reduce)
By the period Short Use of damage sharing mechanisms
of action Long term Capitalization of funds required to compensate for damage

Expected Disability risks due to old age
By the degree : - - - - - - -

; - Projected Risks of occupational diseases and in connection with maternity

of predictability - -

Unexpected Risks caused by catastrophic external events

Minimal 1t is characterized by a level of possible profit losses of no more than 25 %
By degree Elevated Permissible loss of estimated profit 25-50 %
of admissibility Critical Profit losses can occur in the range of 50-75 %

Invalid A risk ratio of 75-100 % is in the bankruptcy threat zone

JIyist TIpeIOTBpAIICHUST WM MUHUMH3AIUN KaJPOBBIX PH-
CKOB B HACTOSIIIIEE BPEMsI HCIHOJB3YETCs PS OTHOCHTEIBHO
HOBBIX TEXHOJOTHI YIPABICHUS MEPCOHANIOM H BBIMOJTHCHUSI
yhpaBieHYecKuX (yHKUuiA: kpayacradduHr; KpayacopCcuHT;
KpayndaH1HT.

Kpayocmaghghune mpencraBiser coO00H HaeM JIOSUIBHOU
AJIMUHUCTPALUK TPEANPUATHIT pabodeil CUITbl, MPUBJICUCHUE
BHEUIHUX PAOOTHUKOB K OCYIIECTBICHUIO OIPEICICHHBIX
ynpaBieHdeckux (yHkuuit. Hampumep, B kauecTBe dKcIep-
TOB, MHCIICKTOPOB, apOUTpoB, morpedbuteneit u 1. aA. Takas
TEXHOJIOTHUsI MPU3BaHA JaTh AJAMHHHCTPALUH HE3aBUCHMYIO
OLICHKY TEX WJIM MHBIX Pe3yJbTaToOB ee nesreapHocT. Ho mo-
CKOJIbKY OHa OCHOBaHa Ha MCIHOJIB30BAHMU TOJIBKO JIOSUTBHBIX
pabOTHHUKOB, HENpeB3siTasi 1 0ObEKTHBHASL OLICHKA OKa3bIBa-
eTCsl MPOOIeMaTHYHOM.

Kpayocopcune npencrapiseT coOOH MPAKTUKY Mepeaauu
AJIMUHUCTPAlMEeH MPEINPHUATHS WIH YUYPESKICHHUS OTICIb-
HBIX (QYHKIHHA pabOThl ¢ KaJpaMH CTOPOHHHM CTPYKTYpam
(opraHu3anusiM, yYpeIKICHUSIM, KOHKPETHBIM MEHEKEpaMm).
Pe3ynsraTtoM Takoil MPAKTUKHA MOXKET CIYXKHUTh, HAlpUMED,
nepefada (GYHKIUM MOAOOpa MEepCOHANa PEKPYTHHTOBBIM
KOMITaHUSIM, PabOTAIOIINM C KOHKPETHBIMHU TPEIIPUSITUIMA
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(Ha OCHOBe KakK O(HIHATIBHOIO JOTOBOPA, TaK U MyOIHYHOI
otepThl — HeopMaNBHOTO coramieHus ). [IpumepoM Kpay-
COPCHHIa MOXKET CITY)KUTh U TIPAKTHKA HA3HAYCHUSI BHEIIHETO
YIPABISIONIET0, KOHKYPCHOTO YIPABJISIOIIETO, apOUTpaKHO-
r0 YOpapJIsIOIIero u T. 1. Hampuwmep, nepenada GyHKIUH 110
peanu3alny TeX WM WHBIX MaTepUaIbHBIX WK (MHAHCOBBIX
pecypcoB MpeanpusaThs Ha ayKIHOHE, KOHKYPCEe M HHBIX TOP-
rax.

B ompezieneHHOM CMBICIIE KPayJACOPCHHT HATIOMHUHACT ayT-
COPCHHT — IPAKTHKY Mepenayd HenpoHIbHBIX IS OpraHu3a-
11U GYHKIHIA CTOPOHHUM CIIEIHATH3UPOBAHHBIM CTPYKTYpaM
(cyObekTam).

Kpayoganoune npencrasiser coOON TPaKTUKY IpUBIIE-
YeHHsI COOCTBEHHBIX COTPYAHHKOB B Ka4€CTBE COMHBECTOPOB
npu QUHAHCHPOBAHUH W pealu3allid TeX WIM HHBIX YIpaB-
JICHYCCKHX PEIICHUi. B KadecTBe TaKOBBIX MOTYT BBICTYIIATb,
HampuMep, aJMUHUACTPAIHS BBICIINX Y4eOHBIX 3aBEACHHH U
HAYYHO-HCCIICA0BATEIILCKUX HHCTUTYTOB U aBTOPBI HAy4YHBIX
JKYPHAJIOB, COOPHUKOB MM MOHOTPa(Hii, KOTOPhIE OCYIIECT-
BISIIOT COBMECTHOC (DHHAHCHPOBAHUE MPOCKTA «HA Masx».
3710 MOXKET OBITh MPAKTHKA MAPUTETHBIX OTHOLICHUH U JOTa-
IIHOHHOTO (DMHAHCHPOBAHHS. SIPKHM MPUMEPOM TaKOro Kpa-
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yadaHuHTra SBISAETCS TAKKe 3aKyIKa OPITEXHUKU HIIH OCY-
LIECTBJICHNE TEKYIEro PEMOHTA COBMECTHBIMHU CHJIaMU (YCH-
JIMSIMU ) QIMUHUCTPALIUU U paOOTHHUKOB.

Takoe coBMecTHOE yuacTue Bpoje Obl IPHU3BaHO obecrie-
4yuTh OOJiee yCTOWYMBOE pa3BuTHE npeanpustuii. Ho B cumy
KpailiHe HHU3KOTO YPOBHS JOXOJOB pabOTHHKOB KpayATdaH-
JIMHT' HE HaXOJUT CBOETO LIMPOKOTO MPUMEHEHHs B POCCHH-
CKOH IpakTHKe. DTOMY CHOCOOCTBYET M OIPOMHOE COLIMAIIb-
HO-OKOHOMHYECKOE HEPABEHCTBO, CJIOKHUBILEECS B COBPEMEH-
HOM poccuiickom obmiectBe. M X0Ts CymiecTByeT HECKOJIBKO
TUIIOB Kpay(aHMHIOBBIX IIJIOIIAIO0K [7], TaHHAS MPAaKTHKA B
OOJIBIIICH CTETICHH UCTIONB3yeTcs Ha 3amaze [8].

CylIecTBYIOT U JIpyrHe «HOBaToOpcKue» TexHojoruu. Ha-
IIPUMEp, TEXHOJIOTHUSI TaK HA3bIBAEMBbIX «A(P(EKTUBHBIX KOH-
TPAaKTOB» M «YMHBIX KOHTpPakToB». OJHAKO 10 CHX IIOp HET
€/IMHBIX KPUTEPUEB OLICHKH IEPCOHANa B paMKaX TaKMX KOH-
TPAaKTOB, a MX IOKa3arely M TPeOOBaHMS 4acTo HOCAT (op-
MAaJIBHBIN 1 HEOOOCHOBaHHbIN Xapaktep. [Ipu BHeceHUH yepe3
TaKue KOHTPAKTHI JOTIOJIHUTEIILHBIX 00pEMEHEHHH U OrpaHu-
YEHUH B OTHOILECHUSI MEXAY MEHEKMEHTOM U PaOOTHUKAMHU
TIPEANIPUSTHE TIOPOH OKa3bIBAETCS IEPEA JIMIIOM JMXOTOMHHU
— QHTarOHUCTUYECKOTO (HEPUMHPHMOTO) IIPOTHBOPEUYHS CO
CBOMM IEPCOHAJIOM.

[TpakTHYEeCKMM HUTOTOM TaKOW JIMXOTOMUHU MOTYT CIIY>KUTh
TIacCUBHBIE (YXOJl 10 COOCTBEHHOMY JKEJIAaHHIO, POCT TEeKyue-
CTH KaJIpOB U T. JI.) U aKTHBHBIE (320aCTOBKH, JIOKAYThI, Cyae0-
HBIE UCKH U JIp.) (OpPMBI COIMAIBEHON OIMO3UIMH HAaGMHBIX
pabotHukoB. [To Mepe pacimpeHHst MPaKTHKH HCIOIb30BAHUS
TaK Ha3bIBAEMBIX «((PEKTUBHBIX KOHTPAKTOB» B CTPAHE yKe
pPa3BepHYJIOCH IIEJI0E MAaccOBOE JABIKEHME NPOTUB JAaHHOU
npakTHky. 11 oHo Oynet HapacTarh JI0 TeX 1op, OKa aMHHH-
CTpalMsl He NMPEKPaTUT HapyllaTh 3aKOHHBIE NpaBa PabOTHU-
KOB M JICHCTBYIOIIE HOPMBI IIPaBa, MO OTHOIIEHHIO K KOTO-
PBIM BCE aJMHHHCTPAaTHBHO-HOPMATHBHBIC YCTAHOBKU HOCSIT
BTOPUYHBII Xapakrep.

Eme omHuM 00pa3noM WHHOBAIMOHHBIX TEXHOJOTHH B
cepe KaJpoBOro MEHE/DKMEHTA SIBISIETCS IPAKTHKA O10Kuell-
Ha. JlaHHasl TEXHOJIOTHUS MPE/ICTABIsIET cOOOH HENPEPBIBHYIO
cucreMy (PMKCHPOBAaHUS JaHHBIX, KOTOPbIE HE YAAJSIFOTCS MO
Mepe M3MEHEHHUS] CHCTEMBI, a TOJIBKO JOMOJIHSIOTCS (C aHIVL.
blockchain — «ienouka 610k0B»). B ocHOBe maHHOW TEXHO-
JIOTHH JIKaT TPH INIABHBIX MPHHIUIA: OTKPBITOCTh, CUCTEM-
HOCTh (paclpeieNIeHHOCTh) U 3alUIeHHOCTh. OO0 3TOH Tex-
HOJIOTMM Haualu roBoputh B Hadajue 90-x rogoB XX Beka, HO
aKTHBHOE ee 00CY)K/CHHUE MOIy4nIIO pa3BUTHE TOJIBKO ¢ 2008
rona. [lo3mHee 3THM TEPMHHOM CTald 0003HAYaTh JIFOOBIC
TpaHCaKIMU (B TOM YHUCIE U B cepe TPYAOBBIX OTHOLICHHH),
KOTOpbIE OCHOBBIBAIIMCh HA BEICHUM IOCTOSHHOTO Iapame-
TPUYECKOTrO OaHKa JIaHHBIX.

WHpiMu ciioBaMu, OJNOKYEWH — 3TO HENPEpBIBHOE DJIEK-
TPOHHOE JI0Che, (PUKCHpYIOIIee BCce Mapamerpbl 0ObeKTa M
cnenku ¢ HUM. OHO B ONPENICICHHOM CMBICIIE MOXET OBITh
pPaccMOTPEHO KakK KIMEHTCKast 0a3a ¢ TeM JIMIIb JOIOJIHEHHU-
€M, YTO Ha KaXXJIOTO NOTEHIMaJIbHOTO KaHjujara (KJIUEeHTa)
3aBEJICHO JI0ChE, B KOTOPOM MOCTOSIHHO HaKaljIuBaeTcs (a He
YHUUTOXKAETCs1) HHPOpMALus.

Jlist 5ppexkTHBHOTO MCIIONB30BaHUS TAHHOW TEXHOJIOTHH
HEOoOXOMMBI orpe/ielieHHbIe ycinoBus. Cpeny HUX UHTEPHET,
cucTeMa 3allUThl, 3aMHTEPECOBAHHOCTh Pa3IMuHbIX CTOPOH B

UCIIONIb30BAaHNM OJIOKYElHa, HEOOXOANMOCTh B TEXHHUECKOM
00ecCrieueHnH BBIYHUCIUTEIBHOW MOIIHOCTH, MOTPEOHOCTH B
€/IMHOM YHUBEPCAJIBLHOM MOJXO0ZE K peanu3anun OnokdeliHa,
Kpocc-(hyHKIIMOHAJIBHBINA XapaKkTep HCIOIb30BaHusL, OOJIbIINE
MacuTadbl pelaeMblx IpodaeM, pa3BUTHE MPOQecCHOHaAIb-
HBIX COOOIIECTB, HAIMYKME PAa3HBIX BHUIOB OnokucitHa [10, c.
489].

PazBuTne TexHomoruu OJ0KYCiHHA HEM30EIKHO MEHSIET Xa-
paKkTep CUCTEMBI YIpPaBIE€HUS TPYAOBBIMH pecypcamu. U He
TOJIBKO TepCOHalla MPEANpPUATHS, T. €. (YHKIHOHUPYIOIINX
pabOTHHMKOB, HO M yNpaBJIeHHE UMEHHO pecypcamu, T. €. IOo-
TEHIMAJILHON pabodvell CHIION, CBEICHHsI O KOTOPOH YyXe Co-
nepxkarcs B Onokueiine. ITo cyTH, 5To onpesieneHHbId dJeK-
TPOHHBIA OaHK JaHHBIX, HCIOJIb30BaHHE KOTOPOTO MOXKET HE
TOJIBKO CYIIECTBEHHO YCKOPHUTBH IOJIOOp M PAacCTaHOBKY Ka-
JIPOB, TIOUCK HEOOXOAMMBIX CIIELHUAIMCTOB, HO U chopMHpO-
Barhb NPUHIMITNAILHO HOBBIE MOJIENN Ou3Heca.

[Tpumenenne TexHoNOrMK ONOKYEHHA BelleT K M3MEHEHH-
SIM B OPTaHU3AI[MOHHOMN CTPYKTYype MPEANpUSITHIA:

1) MUHUMH3HPYIOTCSI IOTPEOHOCTH B COJEPIKaHUH YacTH
YIIPaBJIEHYECKOTO arnapara, Tak Kak OTiajaeT NoTpeOHOCTh B
oopMIICHUH JIOKyMEHTOB;

2) mpomajaer MnoTrpedHOCTh B MOCPEAHUKAX Ha PHIHKE
(OaHKHM, areHTHI, IEPEBO3YUKH, PUEITOPHI, TIPEICTABUTEIN U
T. 1.);

3) Bo3pacTaeT ypoBEHb JOBEPUS MpPU JUUYHOM y4acTHUU B
TpaHcakiuu (0e3 MOCPEIHUKOB), KOTOPBIH Oy/leT MOITBEpK-
JIaTbCs ¥ B JJaJIbHEHIIEM;

4) mnosBIseTCd BO3MOXKHOCTb HCIONB30BaHMUS CMapT-
KOHTpaKTa JJIsl OCYILECTBICHUS eIMHUYHOM (pa3oBoii) TpaHC-
aKLUU.

Haxonern, TexHosorust OJI0K4eiiHa MOXKET MCIIOIb30BaThCS
IO CIIEAYIOUIMM HalpaBICHUIM:

1) mpoBepka 1 MojAJepKKa ypoBHs 00pa3zoBaHus U dPQek-
TUBHOCTH PaOOTHHKA;

2) NOBBIIIEHHE MPOU3BOAUTENBHOCTH TPYyAa 3a CUET €ro
ABTOMATH3AlMU U KOMITBIOTEPU3aLIH;

3) noBBILIIEHUE MOOMIIEHOCTH IIEPCOHANA M YIIPABIICHNUS UM;

4) nouck KaHIUAATOB HAa BaKaHTHbIE JOJDKHOCTH U Iepe-
TOBOPBI C HUMH;

5) NpoTHBOJICHCTBIE MOLIIGHHUYECTBY B 00JIACTH OpPTraHH-
3allUU TPylla CO CTOPOHBI PabOTHUKOB ¥ paboromareneii [10,
c. 491].

KOHKpEeTHBIM HHCTPYMEHTOM IpH pealu3aluyd TEXHO-
Jorun OoK4YelHa CTAaHOBHUTCSI HE OOBIYHBIN TPYIOBOM JIOTO-
BOp, K KOTOPOMY BCE MPUBBIKIH, a TaK Ha3bIBAEMbIA YMHBII
KOHTPAKT — KOMIIBIOTEPHBIM MPOTOKOJ, UCIOIB3YeMbIH st
odopmiieHHsT TpaHCAKUUK (CHEIKH IO TPYHAOYyCTPOHCTBY).
[11].

[TomoOHO yMHOMY JIOMY, B KOTOPOM BCE IPOLIECCHI YKH3-
HeoOecneYeH st OJTHOCTHI0 aBTOMAaTH3UPOBAHBI, YMHBIH KOH-
TPAaKT aBTOMAaTHYECKH NperonaracT CoxpaHeHue OanaHca
MHTEPECOB MEXk/1y padoToaaresneM U pabOTHUKOM.

OTo mpennonaraeT CBOEBPEMEHHYIO HHJEKCAIUIO 3apa-
OOTHOM MJIaThI, IOPUANYECKOE COIIPOBOXKACHHE JICHCTBHUN pa-
0OOTHHMKa, €ro COIMAIBHYIO 3alUTy, MOHUTOPUHI MU3MEHEHHN
BO BHEUIHEN ¥ BHYTPEHHEN cpesie MpeAnpUsaTusl.

OpHaKo MCHOJIB30BaHKME OJIOKYECHH-TeXHOJIOTHH B cdepe
yHIpaBJIeHUs] TPYAOBBIMU pecypcaMy UMEET U OINpe/IeICHHbIE
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HeJoCTaTku. Bo-1epBbIX, 3TO MOTEHIMAIBHBIA JOCTYI Tpe-
TBUX JIMI K JIMYHBIM JIAHHBIM. XaKePCKUE TEXHOJIOTHH JIaB-
HO CZIeJIajiM TaKue LENOYKU OJOKOB CJIabo 3alUIICHHBIMH OT
B3JIOMa U IPOHUKHOBEHUsI. COOTBETCTBEHHO, OITyOJIMKOBaHHE
KaKuX-JIM0O CBEJCHUI O TOM WJIM MHOM PaOOTHUKE WIJIM KaH-
Jare Ha JIOJDKHOCTh MOXKET HAaHECTH yIIepO Kak caMomy
4eJIOBeKy, TaK M mpenpusturo. Hanpumep, oOHaponoBaHue
MH(OPMALUK O CYTUMOCTH (Ha)Ke MMOTalleHHON) WK O CKaH-
JTAJIBHOM Pa3BoOJI€ M T. J. MOTYT OOPYIIUTb UMUK MIPEAIIPH-
SITUS WJIM PETUHT KOMIIAHUH.

Bo-BTOpbIX, HaKOIUIEHHE YCTapeBlIeld HH(POPMAIUU BEAET
K YBEJIMUCHUIO MacCUBa TAaKoil MH(MOPMAIMU U YCIIOKHSET e
00paboTky. B Takoii cuTyanmuu MOXXeT BOSHUKHYTH HEOIpe/ie-
JIEHHOCTb. [IpUHATO CUMTaTh, YTO HEOIIPE/IEIEHHOCTD €CTh pe-
3yJIBTaT HEJI0CTaTOYHOM MIIM HECBOEBPEMEHHOW MH(OpMaIK
6o nesurdopmaru. Ho TouHO Tak ke HeoNnpeaeIeHHOCTh
MOYKET BOHUKHYTb B CHITy TI€pEen30bITKa HH(POPMALIUU U He-
BO3MOYKHOCTH €€ CBOEBPEMEHHOW M Ka4eCTBEHHON 00paboTKu
(HanpuMep, HEOOXOAMMOCTh JUINTENbHONW npoBepkn). Coot-
BETCTBEHHO, MEHSIETCSl M JAMHAMUKA YIPABICHUS TPYIOBBIMU
pecypcamu. 3aTparbl BpeMEHH CO CTOPOHBI MEHEPKMEHTa Ha
MIPOBEPKY U MEPENPOBEPKY OOJIBIIOrO YUCIIa apaMeTpoB MO-
TYT NIPUBECTH K IOTEPE LEHHBIX KaJpOB JIMOO K UX HENpel-
HaMepeHHO# auckpenutanuu. [losBieHHE COMHEHMH WK
TIOI03PEHHUH — TOYHO TaKOH e BUPYC B CHCTEME YIIPaBICHHS
TPYAOBBIMH pECypCaMH MPEANPUSITHS, KaK ¥ OTKPBITOE HEI0-
BEpHUE WIN JJaKe CITy:KeOHOe 3710ynoTpedneHue.

TouHoe omnpeneneHne HEONPENESICHHOCTH — IPUBOASAT
M. MeckoH, M. Anbbept n @. Xenoypu, Koraa yTBEpKIatoT,
YTO «HEONPEeICHHOCTh BHEIIHEH Ccpeabl sBIsieTcs: (pyHKIM-
eil kojMvecTBa MHPOPMALIMK, KOTOPOH pacriojaraeT opraHu-
3anust (MITK JIMIIO) 10 TIOBOAY KOHKPETHOTO (paKkTopa, a TakxkKe
¢byHKuMeit yBepeHHOCTH B 3T0i nHpopmanum» [12, c. 118].

B-Tperbux, poct macmraboB M 00beMOB HH(OpMaIMK
CTaBUT Iepe]] CUCTEMOH YIpaBJICHHs] TPYAOBBIMH peCypcamu
MIPEANIPUSATHSL OCTPYIO NPOOJIeMy NPaBUIBHOW €€ MHTepIpe-
Tauy. PyKoBOANTENb TOJDKEH yMETh NMPAaBWIILHO MHTEpIIpe-
TUpOBaTh cUTyanuoo. HeoOXonumMo NnpaBHIIBHO OINPEIEHTh,
Kakue (akTopbl SBISIOTCS HauOosee BaKHBIMU B JJAHHOW CH-
Tyaluy 1 Kakoi BeposTHBINA 3()(PEKT MOKET HOBJICYb 3a CO00i
M3MEHEHHE OJTHOM MIIM HECKOJIbKUX MEePEeMEHHBIX.

Takum oOpa3oM, HakoIUIeHHE MH(POPMAIMU B CIIydyae UC-
TI0JIb30BaHUs TEXHOJIOIMH OJIOKUEHHA co3/iaeT HH(OpMaIoH-
HYIO TIeperpy3Ky, KOrzia BOJIHBI HHPOPMALIUH «3aXJIECThIBAIOT
BOCIIPHSITHE», YTO, ECTECTBEHHO, CO3/]a€T HOBBIE PUCKH M BO
BHYTpEHHEH cpesie NpeAnpuaTus. DTa Harpy3ka Kacaercs:

1) cocraBa 1 KOJMYECTBEHHBIX MOKA3aTeNIei TPY/IOBBIX pe-
CYPCOB NPEANIPHUSITHS;

2) B3aMMOCBSI3U MEXIy (GopMHupoBaHUEM U 3PPEKTHBHO-
CTBIO UCIIOJIb30BaHUsI paOOTHHUKOB;

3) MHCTpYMEHTApUs YIPaBICHHUS TPYIOBBIMH peCypcaMu
TIPEANIPUSITHS

4) ycnoBuil yripaBieHus TPYJOBBIMHI PECypcamMu IpeIpH-
SITUH;

5) KpUTEpHEB MPHUHATHS YIPABICHYECKHX PELICHUIH;

6) COOTHOUIEHHSI PKOHOMUYECKUX U TYMaHUCTUYECKUX 1ie-
JIel TIpepHsITUS;

7) Habopa, PacCCTAaHOBKU U aTTECTAIlMH KaJpPOB Ha MpPE-
TIPUSITHY;
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8) cermeHTanMK TPYJOBBIX PECYPCOB U IUIAHUPOBAHUS MX
UCIIOJIb30BaHUSI.

[lpn sToM BnMsHHE, OKa3piBaeMoe HWH(OPMAIIMOHHOW
neperpy3Koil Ha yIpaBieHHE TPYHAOBBIMH pecypcaMu Ipe-
NPUATHS, BEAET K pocTy OyMakHOI paboThl, hopmanuzanun
yIpaBJIeHUsl, BOJOKUTE, a B KOHEYHOM cuere — K Juddysun
TpeOOBaHMH, KOTOPBIE aMUHUCTPALMS TPEIIPHUSITUS TTPEb-
SIBJISIET CBOMM paboTHHKaM. Tak Ha3bIBaeMbIe SKCTpa(yHKIIHU-
OHaJIbHBIE TPEOOBAHMS, Ky/la BXOJIST OXKUJIAHHsI, CBSI3aHHBIC C
TIOBE/ICHUEM, HE KaCaIOIMeCs BBIIIOIHEHNSI KOHKPETHBIX TPY-
JIOBBIX 3aJ1a4, SIBJSIFOTCSI KpaifHE CJIOKHBIMHU JJISI MX pa3Bep-
HYTOTO ONpeAeieHUs. DTO OCTaBIAeT UIMPOKOE MOJIe I BO-
JIIOHTapu3Ma M 3JI0yHoTpeOIeHHH CO CTOPOHBI aIMHUHHCTpA-
uuu npeanpusitus. OHO JIeo, Korjaa Takue TpaHCQyHKIHO-
HaJIbHBIE TPeOOBaHMsI KacalOTCsl AJIEMEHTOB KOPIIOPATHBHOW
KyJIBTYpbl (BEXKIIMBOCTh, MYHKTYaJbHOCTh, OT3BIBUMBOCTD,
YEeCTHOCTb, NMPUBETIMBOCTh U T. J.). M coBepiieHHO apyroe
JIeI0, KOTJ]a OHU CBSI3aHBI C JIOHOCHTEIILCTBOM, PadOJIeIHeEM,
MOAXAJIMMCTBOM, KoH(opMH3MOM U 1ip. B Takoii curyanun
emie OoJbIIe BO3pACTalOT PUCKU M HeonpeaeaeHHOCTh. Ho n
TOT/A, KOT/A «IEHCTBHE CONPSIKEHO C PHCKOM, COOp JOIOJI-
HUTEJIBHON MH(POPMALMKU CITy>KUT OIIpaBIaHUEM Juisi Oe3yieii-
ctBUs». Torna BUANMOCTH paboOTHI MOIMEHSIET caMy padoTy,
MoKa3aTesbHasi akTHBHOCTh 3aMEHSIET PealIbHYI0 HHULIUATHBY,
a BMECTO OOHOBJIICHUSI M Pa3BUTHUs CUCTEMa YIPaBJICHUS Jie-
IpaJupyeT U pasjaraercs.

SIpKUM MPOSIBJICHUEM TaKOH Jierpajalii CUCTEMbI yIIpaB-
JICHUSI TPYIOBBIMHU pecypcaMH Ha MPEANPUSTHU SBISETCS
NPaKTHKa 3aKpy4YMBaHHs I'aeK, YCHJICHHUE KOHTPOJS CO CTO-
POHBI MEHE/PKMEHTA HaJl JeSTEeIbHOCThIO paboTHHKOB. [lox
CcaMbIM{ OJIATOBHUIAHBIMH IMPEAJIOraMH aJIMUHHUCTPALUS TIPE-
NPUSATHH TPUMEHSIET TEXHOJIOTHHU CIISKEHHS 32 PaOOTHUKAMHU
(kamepsl B 11exax, opucax, ayIuTOPHUsIX), UCIIOIB3YET CEKCO-
TOB (CEKPETHBIX COTPYJHUKOB) JIJIsi cOOpa MH(POPMALINH O KOH-
KPETHBIX TIEPCOHAIMSAX U T. [I.

Cucrema Takoro TOTaJbHOIO KOHTPOJISL OCHOBaHA Ha BCe-
o0BeMITIONIEM yueTe M cOOpe MaKCHMaJIbHO MOJIHOH MH(pOP-
Manuu. Ee Ha3pIBatoT KOHTPOJUIMHIOM, KOTOPBIH IIpHoOpeTaeTr
Bce Ooubliiee 3HaUCHNE B CBSI3H CO CIIEIYIOINMH 00CTOSTEIb-
CTBaMHU:

1) HEeyCTONYMBOCTb YCJIOBHUH M XapaKTEPUCTUK BHEIIHEH
cpenbl;

2) pocT oObeMa HHPOPMALIUKU U TOBBIIICHHE 3HAUUMOCTH
oOecrieueHnst OTIIepaTHBHBIX, TAKTHUECKUX U CTPATErHYeCKUX
YIPaBJIEHYECKUX PEIICHNUH;

3) yCIOXKHEHHE CHCTEM YIPABICHUS;

4) NoBBILIEHNE WHTEPHAIIMOHAIN3AIMN PHIHOYHBIX OTHO-
LICHUH ¥ IPEANPUHUMATEIILCKOH AesATeIbHOCTH;

5) mOTpeOHOCTh MPAKTUKH B KOMIUICKCHONH METOIMYC-
CKOH M MHCTPYMEHTaJIbHOH 0a3ax sl MOJUIEPIKKH OCHOBHBIX
(bYHKIMH MEHEPKMEHTA;

6) ycuieHue (QyHKIUM KOOPAMHALIMK B MPOIECcCe TOAro-
TOBKHM W pealu3aluyl MPeANPUHUMATEIBCKON JIESTEIbHOCTH
[13,c. 108].

[Tpu 5TOM CyIIECTBYET TPH OCHOBHBIX MOJXO0/A K OpraHu-
3aI[MM KOHTPOJUINHTA!

1) co3naHue CrenuaNbHOTO CTPYKTYPHOTO NMOApa3ieIeHUs
Ha CaMOM HpeIIpPUsTHY;
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2) ayTCOpCHHI, Tepenada (YHKIUH ydeTa W KOHTPOJIS
(TIOJTHOCTBIO WITM YaCTHUYHO) BHEIIHAM WHCTHUTYTaM (CIICIH-
ajmcTaM, SKCIepTaM, CIIeUaIN3UPOBAHHBIM (prpMam);

3) KOCOPCHHT, WJIA CMCIIaHHbI BapUaHT.

B cBs3W ¢ 3TUM MOXXHO OTMETHTH, UYTO JWHAMHKA Pa3BU-
THS YOPaBJICHUS TPYIOBBEIMH pecypcaMy Ha TPEATPHUSITUIX B
COBpPEMCHHBIX YCIIOBHUSIX HOCHT XapaKTep ¢AUHCTBA U OOPHOBI
IIBYX TIPOTHUBOIIOJIOKHBIX TeHICHIUH. C OMHOW CTOPOHBI, 3TO
TEHICHITUS K [ICHTPAIH3aINH yIIPABICHIS, YCIICHHIO YICTa U
koHTpoIst. C ApyTroit CTOPOHBI, TSHACHITHS K PAa3BUTHIO TPYIO-
BOTO U COITMAIIFHOTO CAMOYTIPABIICHUS, PACIIHPCHHUIO aBTOHO-
MuH paboTtHuKa. [Ipeobiamanme Toi il MHOM TCHICHIINN 00-
YCIIOBIICHO XapaKTEPOM U AMHAMHUKON MaKpPOIKOHOMHUYECKOU
HECTaOWIBPHOCTH W PUCKOB. Tak, B AKCTPEMAaTbHBIX YCIOBHIX
npeoOagact rmepBas W3 Ha3BaHHBIX TCHACHIUH, B OJIaromnpu-
SITHBIX YCIIOBHAX — BTOpas. VX IHaICKTHYECKOE EAMHCTBO
WUTIOCTPUPYET NEHCTBHE KOHKPETHOTO 3aKOHA JTHAICKTHUKU
— 3aKOHA OTPHIIAaHUS OTPUIlaHUsA. IMEHHO ¢ TaKOi TEOPETHKO-
METOIOJIOTHYECKON 0a3bl U CIEAYeT U3ydaTh CHHTYISIPHOCTD U
IUHAMAKY HE TOJBKO Pa3BHTHS CHCTEMBI YIIPABICHUS TPYIO-
BEIMH pECypcaMy Ha MPEANPHUITHN, HO U MPOIECC BOCIIPOU3-
BOJICTBA CAMHX TPYIOBBIX PECYPCOB B IICIIOM.

OOmmit TpeH,| pa3BUTHUS CUCTEMbI YIIPABICHUS TPYIOBHI-
MH pecypcaMu MPEIIPUSATHA CBHICTCIBCTBYET O TOM, YTO
pa3BUTHE HICT CICIYOIINM 00pa3oM. Bo-miepBhIX, B HaIlpaB-
JICHUW TIOBBIIICHUS CTENCHH COOCTBEHHON JWHAMUYIHOCTH
Takol CHCTeMBI. BO-BTOPBIX, B HAlPaBICHUH YBEIHUYCHUS
CTCTICHU €€ COBEPIICHCTBA. B-TpeThuX, HEpaBHOMEPHO, T. €.
yepe3 BOZHUKHOBEHHUE W MPEOMOJICHUE PA3IMYHBIX MPOTUBO-
peuuii, mpudeM, 4YeM CIOKHEE OpTaHU3aIUs CUCTEMBI YIIPaB-
JICHHs, TeM OoJiee HEPaBHOMEPHO W IIPOTUBOPCUNBO €€ PA3BH-
THe. B-4eTBepThIX, IO OMPENEeNIeHHOr0 Mpeea, 3a KOTOPhIM
CHCTEMa YIIPaBIICHHUS TPYIOBBIMH pPECypcaMU BKIFOUACTCS B
Oosiee 00mIyIO cHcTeMy (HAJACHUCTEMY) OpraHM3allld B Kade-
CTBE OJIHOM M3 €€ YacTeH.

Eme omamM moBombHO 3((EKTHBHEIM BapHaHTOM Kpe-
aTHBHOTO YIIPABJICHUS KalpaMH SBISCTCS MOTHBALlMOHHAS
IUBEpCUBUKAINS, COYCTAHHE U KOMOWHUPOBAHHE MATCPH-
aJBHBIX M HEMaTePHAIIBHBIX CTUMYJIOB. [IpOBEICHHBIN aHATI3
TaKOTO TOAX0/a K CTHMYIHPOBAHUIO TPy Ha Ps/Ie TPEATIPH-
stuil peruoHanbHoro AIIK mokasan pocT yaelnbHOro 3Haue-
HUSI HEMaTePHAJIbHBIX ()OPM CTUMYIHUPOBAHUS (CM. PHC. ).

10

B J[oTOTHATeTbHAA KOMIIEHCAILT K
OTIYCKY

B Ommara Mo CeTeHna (PHTHE C-TIEHTPOR

B Orrara coToBOII CBA3ZN

(%]

0

B Hamirale CIopTHRHO-03JOPOBHIETBHOTO
KOMITTERCa

¥ B0o3MOKHOCTE B3ATh CCYAY B KOMITAHIIL

W Ororara ITaHma

[ TToMOITE B pellleHiH KTHITHOT
mpoGIeMEL

[ SA3EKOBEE KYPCEL

TpancropTHAad JocTaBKa [0 PadoTH

B Omnara MyTeBoK LA WICHOB ceMell

Puc. Mnoexc socmpebosannocmu Haubosee SHAUUMBLX 0717 PAOOMHUKOB MOMUBAUUOHHBIX NPOZPAMM He3APNIAMHO20 XapaKmepa
(2015-2019 22.)

10

B 4dditional compensation_for vacation

B Pavinent for visits to fitness centers

B Cellular Payment

g -

B dvailability of a sports and recreation
complex

B The ability to take a loan from the company

B Payment for meals

B Help in sohing the housing problem

B Language classes

Transport delivery to work

B Pavment of vouchers for family members

Fig. The index of the demand for the most significant non-salary incentive programs for employees (2015-2019)
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Ta6muna 3

TexHomoruu OII€CHKI IIpO(beCCI/IOHaIII)HbIX CBOJICTB M Ka4eCTB pa60THm<a

HUcrounuxk nndopmanumn

MeTtoapl OLIEHKH

PesysbTarhl OLIeHKH

1. JInunsie nena

2. JInuHble MEPCHEKTUBHBIE MTAHBI
JICJIOBOM Kapbepbl paOOTHHUKOB

3. JIuneiiHble pyKOBOJUTEIH

4. Konnern (HECKOIBKO YETIOBEK)

5. CMeXHUKH

6. IloqunHeHHEBIE

8. CaMoo1IeHKH!

8. Ilcuxomornyeckast XxapakTeprUCTHKa

00s13aHHOCTEN
paboTHUKa

3. HabOmronenue

5. Benenwue 3ammceit

7. TectupoBaHue

1. 3KCHepTHHe OLICHKHU PE3YyJIbTaTOB
BBITNTOJIHCHHUA TOJIXKHOCTHBIX

2. OnenouHas tabnuia

PO eCCHOHANFHO 3HAYUMBIX KaueCTB
4. beceabl U KOHCY/IBTAUU

6. JIn4HbIC TUTAHBI U OTBETHI paOOTHUKA

8. AHkeTta pabOTHHKA

1. Ouenku pabOTHUKA B TUHAMUKE (T10
OIICHOYHOMY Ta0eITto)

2. Otyer ¢ 000CHOBaHUEM HAJAEKHOCTH
OILICHOK, aHAJIU30M UCTOYHUKOB
BO3MOYHBIX UCKKCHUI PE3yJIbTaTOB
OLICHUBAHMS

3. PekoMeHJauu 1o HanpaBiIeHUSIM
00yueHHs 1 KOPPEKTUPOBKE TOBEICHUS
4. PexoMeHIalIMH K BBIABIDKEHUIO HA
PYKOBOJISIIIYIO TOJDKHOCTD WJIA OTKa3y

Table 3

Technologies for assessing the professional properties and qualities of an employee

A source of information

Assessment methods

Evaluation results

1. Personal files

2. Personal promising business careers
of employees

3. Line managers

4. Colleagues (several people)

5. Subcontractors

6. Subordinates

8. Self-assessments

8. Psychological characteristics

3. Observation
5. Record keeping

sponses
7. Testing

1. Expert assessments of the results of
the performance of official duties

2. Evaluation table of professionally sig-
nificant qualities of the employee

4. Conversations and consultations

6. Personal plans and employee re-

8. Employee questionnaire

1. Estimates of the worker in dynam-

ics (according to the assessment report
card)

2. A report justifying the reliability of
estimates, analysis of sources of possible
distortions of the assessment results

3. Recommendations for areas of study
and behavior correction

4. Recommendations for promotion to a
managerial position or refusal.

B cBs3u ¢ 3TMM HEOOXOAMMO MOAYEPKHYTH, YTO HE BCE
WHHOBAIIMOHHBIE TEXHOJIOTHH B c(hepe ynpaBieHNs YeIoBeye-
CKUMH PECypCaMH SIBIISIIOTCSI KpeaTUBHBIMU. Paznmdne 31ech
COCTOUT B TOM, YTO HOBOE — 3TO JIAJIEKO HE BCETIa OOBEKTUBHO
JydIee, OHO MOXKET OBITh M XyAIIMM I10 OTHOIIEHHMIO K IIpe-
JBIAYIIEMY PELICHUIO, 1 MOKET HaBpEeIWUTh. Torma Kak Kpea-
THUBHOE — 3TO HE MPOCTO MHHOBAIIMOHHOE, HO €11¢ M OOBEKTHB-
HO JTyulee, Hecyliee 0e3yClIOBHYIO TOJIb3y BCEM YYaCTHHUKAM
CHCTEMBI COLMAITBHO-TPY/IOBBIX OTHOIICHHUH.

[enssMu KpeaTHBHOTO MEHEIKMEHTA ITEPCOHAIIA SBIISIOTCS
pa3BuTHE MPOPECCHOHANBHBIX Ka9eCTB Pa0OTHUKOB M peTe-
HUE CTPATETNYECKUX 33/a4d MPeanpHusTHs. {JIs 3TOro UCTIONb-
3yIOTCSl Pa3HBIC TEXHOJOTUH OLEHKH MPO(eCcCHOHATBHBIX Ka-
4ecTB paOOTHUKOB, KOTOPBIE TIOMOTAIOT BEIOPATH PaBHIIbHbIC
TEXHOJIOTHH KanipoBoro ympasneHus [14], [15]. Onu mpen-
CTaBJIEHEI B Ta0IHIE 3.

[IpuBencHHBIC B TAOMWIIE METOABI OICHKH MpPOQECcCHO-
HaJIbHBIX CBOMCTB PaOOTHMKOB JAJEKO HE MCUEPITBIBAIOIIHC.
Tem Oojee 4TO OAHUM W3 BaKHBIX HAINPABICHUH DPa3BUTHSA
TEXHOJIOTHH YIPABICHNS KaJpaMH CTAaHOBHUTCS MPAKTHKA pa-
00uero camoOyIpaBJICHUS C TPUCYIIMMHU €l COOCTBEHHBIMH
MeToZaMu oneHOK. OZHUM U3 HalpaBiIeHUH B Pa3BUTHH TaKoO-
TO CaMOYTIPABIICHHUS SIBIISIETCS CO3AaHIE HAPOIHBIX IPEIIPHSI-
TUH WK «IPENpUSTHAI ¢ COOCTBEHHOCTBIO CAMHX PadOdnX».
OnbIT CO3AAaHUS TaKUX MPEIANPHATHH M Pa3BUTHS pabouero
camoympasnerns B Poccun nocrarouno 6orat. Eme B 1799 T
Bianener; MockoBckoit TpexropHoit MmanydaxTyps! IIpoxopos
nepesiall CBOMM PabodiM IO JIOTOBOPY 3HAYUTENBHYIO YacThb
ynpasiendecknx ¢pynkuuii. A B 1803 . Kpacroxommckas Oy-
MakHas pabpuka nox [lerepOyprom mo 10roBopy ¢ X03IHHOM
TepenuIa B yrpasieHne padounx. Maio KTo CerogHs 3HaeT U
0 TOM, YTO 3HaMEHHMTast TpaHccmOMpcKas JKele3Has 10pora
CTPOMIIACh TPYAOBBIMH apTENsIMHU (TAaKXKe CaMOyIIpaBiseMast
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opranm3zaius). [Iporeccs! pa3BUTHS TPYAOBOTO CaMOyTIpaBIIe-

HUS ¥ MOJICPHHU3AIINH BCEH CHCTEMBI KaJPOBOTO MEHEIKMEH-

Ta HaOMparioT cmty u B chepe permonamsHoro AIIK [16], [17].
O6cy:xaenue u BiBoAbI (Discussion and Conclusion)

B xauecTBe BBIBOZIOB IPOBEICHHOTO FICCIICIOBAHUS HEOOXO0-
JTMMO OTMETHUTB, UTO B HACTOSIIIEE BPEMSI IPOUCXOTUT (HOPMH-
pOBaHUE CPaBHUTEIHFHO HOBOH 00TaCTH TCOPHH YIIPABICHUS —
PUCK-OpPUEHTHPOBAHHOTO TIO/IXO/IA, FIIH PUCK-MCHEIKMEHTA.
Cpenu paboT B 0051aCTH PHCK-OPUEHTHPOBAHHOTO YIIPABICHUS
MIEPCOHATIOM TPEANPHUATHN (TPYTOBBIMH pecypcaMi) MOXK-
HO Ha3BaTh TPYAbI TaKWX 3apyOeKHBIX aBTOPOB, Kak Y. Bek,
I1. Bokcen, ®@. Bynkok, b. Kapmodd, X. Maxkeii, P. [Turnaiix,
. Pyounadensa, . ®pancuc, a Takke 0TEICCTBEHHBIX aBTO-
pos, Takux kak W. T. banmabanos, K. B. bamannua, B. M. bes-
JeHexHbIX, B. A. Bynanuues, B. A. laganko, T. B. JlonoxeH-
ko, H. H. Mamammxwuna, JI. C. Mankosa, H. I. CuasBckuii,
A. C. Cochumn, E. E. ®pomnoga.

EctecTBeHHO, BCTaeT BOIPOC O COOTHOIICHHH PHCK-
OpMEHTHPOBAaHHOTO MEHEIKMEHTA M KPEaTHBHOTO MEHEN-
xmenTa. Pax ncenemosareneii (O. C. Benokpsinosa, E. I1. Ku-
cemmna, H. H. Manamuxuna, FO. Hlymunosa u np.) monaraer,
YTO OpHEHTAIHS Ha PaboTy C PUCKAMH SBISCTCS CYyITHOCTHON
4YepTOi KpeaTMBHOIO MEHEKMEHTa. [[pyrue aBTOpbI cuMTa-
0T, YTO KPEaTUBHBIN MEHEIKMEHT MOXKET OBITh M B YCIIOBHAX
CTaOMITBPHON SKOHOMHKH, YCTOWYMBOTO €€ COCTOSIHUA. B cBs-
3W C 3TUM OHH 0c000€¢ BHIUMAaHHUE YIEISICTCS TAKUM KpeaTHB-
HBIM TEXHOJIOTHSM, KaK OpHKONIaX, CHHEKTHKA, ac(haTpOHHUKA,
UDKATATTU3AIS yIIpaBiIeHns nepcoHanoM [ 18-20]. OcoOsm
BHUMAaHHEM TOJB3YETCS U MPOOJIEMaTHKa PAa3BUTHS COIIHAITb-
HOTO CaMOyTpaBIeHHUs. BEIXOANT crieruansHbIi KypHan «Ca-
MOYTIPaBIICHHEY.

OpHako HccneoBaHHbIC HAMHA WHHOBAI[MOHHBIC TEXHOIIO-
THH KaJIpOBOTO MEHEKMEHTA JTaJIeKO HE BCETa M HE BO BCEM
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IIPUMEHUMBI B arpapHOI 3KOHOMUKE B YCJIIOBHUSIX MaKPOIKOHO- JanbHelimas pa3padoTKa MPUHIMIHAIBHO HOBBIX Kpe-
MHUYECKOH HeCTaOMIBHOCTH. JI€JI0 B TOM, UTO OHM HYXK/IAIOTCSL aTHBHBIX TEXHOJIOTHH YNpaBICHUS YEIOBEYECKUMH pecyp-
B CYIIECTBEHHOH MOJEPHU3AIMU U aAANTAIN K KOHKPETHBIM CaMH, a TaKKe COBEPLICHCTBOBAHUE YK€ MMEIOIIUXCSA TEX-
0COOCHHOCTSIM CEJIbCKOXO3SHCTBEHHOTO IIPOU3BO/ICTBA, & TAK- HOJIOTUH IpencTaBiseT co0oi oaHy U3 Hauboiee 3HAUUMBIX
K€ JOJDKHBI YYUTHIBATh MEPEXOl K HOBOMY TEXHOJIOTHYECKO- IIPoOIeM BCel TeOPUU U MPAKTHKU YIPABICHHS B YCIOBHAX
My YKJIaJly ¥ K HOBOI MOJeJIH OOIECTBEHHOTO IPOU3BOACTBA. MaKPOIKOHOMHUYECKOI HECTaOUIBHOCTH.
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Abstract. The purpose of the study is to analyze and evaluate creative innovative technologies for personnel management of
agricultural enterprises in the context of macroeconomic instability and uncertainty. The object of the study. The development
of innovative technologies is an important condition for the formation of creative management of the personnel of enterprises.
In the context of the transition to a new technological structure and the modern scientific and industrial revolution, funda-
mentally new technologies for human resource management arise and develop. Modern society is a society of a new type, a
“risk society” (W. Beck). Therefore, creative management includes not only innovative approaches to solving the problems of
personnel policy, but also new technologies for working with risks. In the context of growing macroeconomic instability and
uncertainty, creative personnel management is a risk-oriented practice of recruiting, placing and organizing the work of spe-
cialists, developing their professional qualities. Methods. The study used the methods of structural-functional, program-target
and comparative analysis. The subject of the research is new technologies of risk-oriented creative personnel management of
agricultural enterprises. The object of the research is the personnel management system as an integral element of the system
of social and labor relations. Results. The main factors of macroeconomic instability and uncertainty are identified. A detailed
classification of existing personnel risks is given. The features are revealed and the practice of new technologies of personnel
management is analyzed (blockchain, crowdstaffing, crowdfunding, crowdsourcing, etc.). The difficulties of adapting creative
technologies of personnel management to modern conditions are shown. The thesis about the expediency of developing the
practice of labor self-government at modern enterprises is argued. Scientific novelty. The author's interpretation of the essence
of creative personnel management is formulated and reasoned, and its difference from innovative management is revealed.
Shown is the most important manifestation of the creativity of personnel management associated with the management of per-
sonnel risks in the context of macroeconomic instability.

Keywords: personnel, creative management, macroeconomic instability, risks, sustainable development.
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MeToauKka HHTErPajJIbHON OLEHKU PECYPCHOI0 MOTEHI[MAJIA
CeJIbCKOXO031MCTBEHHBIX OPraHU3alUil peruoHa

M. A. CymapokoBa'™

' KypraHckas rocyjapcTBeHHas CebCKOX03AiicTBeHHas akagemus nmenn T. C. Manbuesa, /lecHukoBo,
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Annomayusn. B cratbe MpoOBOAUTCS anpoOanys METOIUKH ONPEACTICHNS HHTETPATbHOTO TIOKa3aTelNs peCypCHOTO MOTEHIHAIa
CeIbCKOXO03SHCTBEHHBIX opranu3anmii Kypraunckoii odmactu B pa3pese paiioHoB. [1o moxy4eHHBIM pe3ynbTaTaM ObUIH CHCTeMa-
THU3WPOBAHBI BHYTPEHHNE M BHEUTHHE YTPO3HI 0 (DYHKIIMOHAIHHBIM COCTABIIIONINM PECYPCHOTO MTOTEHITHANA, YTO O3BOJIUT
BBIPA0OTATh MPABUIIBHBIN HAOOp AEHCTBUI MO WX MPEONOJICHHUIO MIIH HUBEINPOBAHMIO, a TAKKE MOATBEPIKIACTCS HEOOXOan-
MOCTPH M3BICKAHHSI HOBBIX ITOJIXOJIOB K IOBBIIICHUIO HHBECTHUIIMOHHON MPUBJIEKATEIFHOCTH, IPEXK/IE BCETO, CENBCKUX TePpHU-
topuii. Lleab mpemmaraeMoil METOJUKH — OLIEHUTHh PECYpPCHBIN MTOTEHIINAN, BBISBUTH YIPO3BI U OMPEACTUTH HHBECTUIIHOHHO
MIPUBJIEKATEIbHBIC TEPPUTOPHH IO BUIAM ITPUBICKAEMbIX HHBECTUINH (JaCTHBIC, TOCYIapCTBCHHEIE). MeTOo/1010THsl U MeTO-
Abl. B 0OCHOBY METOIMKH MOJOKEHA OLIEHKA CJICAYIOMNX BHIOB (DYHKIMOHAIBHBIX COCTABISIOMNX PECYPCHOTO MOTEHIHAIA!
3eMeJIBHOTO, KaJIpOBOT0, MaTepHAIFHOT0, HHHOBAIIMOHHOTO, (hnHaHCOBOTO. [10 KakIoMy BHIy OTOOpaHa CHCTEMa MHIMKATO-
POB, OTPAKAIOIINX COCTOSTHNE U 3((HEKTHBHOCTH MX (PYHKIIMOHHPOBaHUS. Bo n30exanne crydaiiHpIX KoneOaHui Mponu3BeeHa
BBIOOpKA MMOKa3arenel 3a 3 rofa ¢ MoCIeqyIonM yepeqaenreM. Kaxaas cucreMa HHANKATOPOB MPOXOAUT MPOIETypy HOP-
Manu3anuu. Bee 9To Mo3BONsSeT MPUBECTH CHCTEMY Pa3HOPOIHBIX ITOKa3aTee K eIMHOMY OCHOBAaHHIO, a 3HAUUT, Ja€T BO3-
MOYXHOCTh HHTETPUPOBATh UX BIUAAHUSA. C yIeTOM 3HAUMMOCTH KaXXI0TO HHANKATOPA, YIaCTBYIOIIETO B pacyere, HopMupyeTcs
MHTETpaJbHAS OLIEHKA M0 KaKOU TPyTIIe IoKa3aTese, a 3aTeM IMyTeM IPOCTOT0 CYMMHPOBAHUS — MHTETPATbHBINA TTOKa3aTeIh
pecypcHoro noreHnuaiza. Pe3yabrarsl 1 00JacTh NpuMeHeHus. MeToauka anpoOdupoBaHa 1Mo JaHHBIM T'OI0BON OTYETHOCTH
CeJBbCKOXO3SHCTBEHHBIX opranm3anuii Kyprauckoir obmactu. Berbopka mpomsBenena 3a 3 roma mo paiioHam permona. [Ipo-
BEJICHHBIC PacyeThl MO3BOJIAIOT MPOPAHKUPOBATH TEPPUTOPHH TI0 YPOBHIO PECYPCHOTO MOTEHIHMANA M €T0 (PYHKIIMOHAIBHBIX
COCTaBIIOMUX. bojee Toro, MeToauKa Mo3BOISIET BRISIBUTH Haubosee cradble CTOPOHBI PECypCHOTO MOTEHIINANA, a 3HAYMT,
MIPaBUIBHO BRIPAOOTATh KOMIUIEKC MEp MO YCTPAHEHHUIO YTPO3 U OMPEACTUTh HHBECTHIINOHHO MPHUBIICKATEIbHbBIC TEPPUTOPUHU
0 BHJIaM IPUBJIEKaEMBIX HHBECTUINH (YacTHBIE, TocyaapcTBeHHbIe). HayuHass HoBu3Ha. [IpenMyiecTBOM Takoro moaxosa
SIBIISICTCSI CIIOCOOHOCTH OTPENEICHUSI YPOBHS PECypCHOTO MOTEHIHANA KaK OTAETHHOTO XO3SMCTBYIONIETO CyObeKTa, TaK U
ompeneneHHon Tepputopur. Ilpy 3TOM cucTeMa mokasaTesniel, BKIYaeMbIX B MOJEIb, MOYKET BapbUPOBATHCS B 3aBUCUMOCTH
OT LIEJIH WCCIICIOBAHMSA, COCTaBa (DYHKIIMOHAIBHBIX COCTABIIONUX. VCTIONb3yeMblii MaTeMaTHIeCKUI HHCTPYMEHTapHii, HH-
(dopmanmonHas 0aza AeIaroT METOAUKY AOCTYITHOH ISl MPUMEHEHHS, IPOBEACHNS aHATUTHYECKUX UCCIICIOBAHUH.
Knrouesvie cnoea: PecypcHbIil TOTEHINAN, NHBECTHIIMOHHAS ITPUBJICKATEIIEHOCTD, METOIMKA, CEIbCKOXO3SHCTBEHHBIC OPTaHH-
3alUH, HHAUKATOP, TPOLEAYPa HOPMAaIH3aIN1, HHTETPAIbHBIN ITOKa3aTeib, PEUTHHT, TPOOIEMBI.

Jna yumuposanua: CymapoxoBa M. A. MeToauka HHTETPaJbHON OIIEHKH PECYPCHOTO MOTEHIIHAJa CeTbCKOX03SHCTBCHHBIX
opraHu3zaiuii pernona // Arpapusiii BectHuk Ypamna. 2020. Ne 10 (201). C. 84-100. DOI: 10.32417/1997-4868-2020-201-10-
84-100.

Mama nocmynnenus cmamou: 21.07.2020.

IMocTanoBka mpodaemsr (Introduction) Bonpocam obecrieueHus1 BCECTOPOHHETO Pa3BUTHS OTPac-

[IpennpusTus arponpoMBIIUIEHHOTO KOMIUIEKCA 3aHWMa-
10T 0co00€e MOJIOKEHHE B CUCTEME 00eCTIeueHNs] HAIlMOHAIb-
HOM Oe30macHOCTH rocynapcTBa. Ha HUX BO3NOXeHA MPExKIe
Bcero (GyHKIHsi oOecredeHns POIOBOILCTBEHHOM Oe3ormac-
Hoctu. Ho ux MecTo u posib B pa3BUTHHU CEIbCKUX TEPPUTOPUI
3HAYNTENHHO BHIIIIE, TAK KaK OOJBIINHCTBO U3 HUX — HCTOUYHHUK
(hopMHpoBaHUsS pabOYNX MECT U COLUAIBHOTO OJIArOImOITY YHsI
Hacesenus. [loaromy pecypcHoe obecrieueHne cenbCKoXo3sii-
CTBEHHBIX OpPTraHU3aIHUN HE TOIBKO CTAHOBUTCS yCIOBHEM 3(-
(eKTHBHOTO Pa3BUTHSI YKOHOMUKHU PErHOHA, HO U UMEET TITy-
OOKHI1 COLMAJIBHBIN ACIIEKT.

84

JICBOW CTPYKTYpPbI SKOHOMUKU PETHOHOB, a TAKXKE UCCIICIOBA-
HUIO COCTOSIHUSA 1 3(P(PEKTUBHOCTH UCIIOIB30BAHUS PECYPCHO-
IO MOTEHIMAJIA TOCBAIICHBI PA0OTHI OTCUCCTBCHHBIX U 3apy-
Oexnbix yuensix: P. P. AxyHoBa, A. . Antyxosa, I. B. Bec-
naxotHoro, A. W. TaBpunona, I. K. I'ynuna, A. I. I'panbep-
ra, B. B. Kucranosa, H. H. Hekpacosa, T. B. HoBukoBo#,
. Hopra, A. B. Ilanuna, A. I1. [Toranosa, b. A. Paiiz6epra,
U. A. Munakosa, J]. X. Xaryona, 1O. A. L{pinkuna, A. 3. IO3e-
¢doBuYa U APYTHUX.
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3HAYUTEIILHBIN BKJIA]] B pa3pabOTKy MpoOIeMaTHKU pa3Bu-
THUS PETHOHATIBHOTO arpOIPOMBIIIIJICHHOTO KOMILJICKCA BHECIIU
paboter T. U. Byxtusiposoii, b. A. Boponuna, C. I'. ['onoBu-
noii, T. H. Mengenesoii, E. I. Myxunoit, H. JI. I'ymenckoi,
B. U. Hab6okosa, II. E. IMogropOyuckux, A. H. Ilycrtye-
Ba, A. H. Cemuna, JI. B. Cy06orunoii, A. . TarapkuHa,
U. B. Xununckoit u apyrux [3, c. 247], [4, c. 23], [5, c. 135].

OpHako B paboTax yKa3aHHBIX aBTOPOB HE HAIIUTH B JIOCTa-
TOYHOU CTEIICHH OTPAKEHUE BOIIPOCHI, CBSI3aHHBIC ¢ (HOPMUPO-
BaHUEM, Pa3BUTHEM PECYPCHOTO MOTCHIMANA PErHOHALHOTO
arpoINpPOMBIIJICHHOTO KOMILICKCa, a Takke 3()()EKTHBHOCTHIO
€ro HCIOJIb30BaHUS.

[enbr0 HACTOSIIETO HAYYHOTO HMCCIICOBAHUS BBICTYIIACT
BBIPA0OTKA METOUYECKHX MOIXOJI0B K MHTEIPATIbHOM OIICHKE
YPOBHSI PECypCHOTO MOTCHIIAATA CEITLCKOXO3SIHCTBCHHBIX Op-
raHMU3alUi, OCHOBAaHHBIX HA JIOCTYIMHOCTH MH()OPMAIIMOHHBIX
PECYPCOB, MATEMAaTHYECKOTO U CTATHCTHUCCKOTO HHCTPYMCH-
Tapust 00pabOTKU MacCOBBIX JaHHBIX.

MeToaoJiorusi u MeToabl uccenopanusi (Methods)

Pe3ynbpraroM Hay4HOTO HCCIICAOBAHHS BBICTYIACT METO-
JIUKA MHTETPAIbHOW OIICHKU YPOBHS PECYPCHOTO TIOTCHIIHAA
CeJIBCKOXO3SMICTBEHHBIX OpraHHM3alUil OMPEICIICHHON TeppHu-
TOPUH, OCHOBaHHAS HA CHCTCME WHIUKATOPOB, OTOOpPAHHBIX
[0 CIICAYIOIIAM COCTABIISIOIIMM PECYPCHOTO MOTCHIHAJIA!
3eMEJIBHOMY, KaJIpOBOMY, MaTepHAILHOMY, UHHOBAI[HOHHOMY,
¢unancoBomy. [lo KaxIOMy HWHAMKATOPY UMEIOTCS MOPOTO-
BbIC, WJIM 3TAJOHHBIC, 3HAYCHUS ISl TPOBEACHUS TPOIICYPHI
HOpMaJTU3aIMK U TPUBEICHUS BCEX MOKa3aTeliell K COmocTa-
BUMOMY BHUIY. Boiee TOro, B IENSX BBIICICHUS MPUOPUTET-
HBIX TIOKa3aTelicii B COCTaBE Ka)X IO COCTABISIONICH pecype-
HOTO TIOTCHIIAATA MPEJIAratoTCsl BECOBBIC 3HAaUCHUs K03(du-
IUCHTOB. B uTOre MHTErpaIbHAast OICHKA YPOBHS PECYpCHOTO
MOTCHIIMAJIA PACCYUTHIBACTCS ITyTEM CYMMHPOBAHUS BCEX HH-
TErpajbHBIX TIOKa3aTeJCH MOIBUIOB PECYPCHOIO TOTCHIIHAA
[7,c.257], 8, c. 58].

Metozpl UCCIICIOBaHNUS, IPUMCHSIEMBIC B Pa0OTE, OCHOBA-
HBI Ha CUMOMO03¢ OOBCKTHBHBIX U CYOBCKTUBHBIX MTPUEMOB, K
KOTOPBIM MOYKHO OTHECTH METO]] SKCIICPTHBIX OIICHOK, METOI
HOpMAJTU3AIMH TAaHHBIX, METO/bI CTATUCTHUYCCKON 00pabOTKH
MACCOBBIX JIaHHBIX U Apyrue. [lepuon uccnenosanus — 2017—
2019 rr.

- W W W
- -
PesyabraThl (Results)

KomrmutekcHast omeHKa pecypcHOTO MOTEHIIHMANA CEIbCKO-
XO3SMCTBEHHBIX OpraHW3alliii OCHOBaHa Ha OTOOpE CHCTe-
Mbl MHAMKATOPOB MO Ka)XJ0W ee cocTapistomied. MeTtoaunka
BKJTIOYACT CICAYIOINE ATAITBL:

1. OT6op MHAMKATOPOB 3eMEIHLHOTO MOTeHIHMAaNa (Tabmm-
na l):

— KOO PUITMESHT paciaxaHHOCTH;

— yZETBHBIN BEC TIOCEBOB B IIOMIA M MAIIHH;

— MPOMW3BEACHO MPOAYKIWU Ha | ra CelbCKOXO3sCTBEH-
HBIX YTOIUii;

— JI0JISA BBIPYYKH Ha | Ta IOCEBOB,;

— YACTBHBIN BEC CEIbCKOX03HCTBEHHBIX YTOIUHN B 00MIIeH
3eMEeJIbHOM TIJIOIIA .

C moMomIbIo MPOIEeTypsl HOPMATH3AIMH MTOKAa3aTeNn Ie-
peBonsTcs B K03 PUIMEHTHBIH Bélg o hopmyre:

Kunp = —, 1
HII 3 (D

rae K, - — ko3 puumenT HopManu3anin MoKa3aTens;

®3 — pakTHUecKoe 3HaUCHNE TTOKa3aTeIs;

3 — sTasioH (MaKCUMAaJIbHOE WIM MHHHMAJIbHOE 3HAYCHHE
MTOKa3aresis B 3aBUCHMOCTH OT MPEATIOYUTAEMON TCH/ICHITNHN ).

[Tocne 3Toro 3HAUEHUS KOA(DPHUIMEHTOB YCPEIHIIOTCA H
PacCTaBIISIFOTCS] BECOBBIE 3HAUCHUST MHANKATOPOB [12, €. 438],
[13, c. 65]. Jlnst BEIOpaHHOW CHCTEMBI TIOKa3aTeliell peKoMeH-
IYIOTCS CIICAYIONINE YPOBHH 3HAYUMOCTH KOI((HUIHECHTOB,
I7ie HanOOJIBIIINE 3HAYCHNS BECOB MPEIIaraloTCs MO ToKa3are-
JISIM: TIPOM3BOJICTBA MPOIYKIMH Ha | Tra CelbCKOXO3SIHCTBEH-
HBIX YTOAWH U Ha JOJI0 BRIPYYKH Ha | Ta moceBoB (Tabimma 1).

WuTerpanpabiii mokasatensb (MI1) kaxmol cocTaBisromei
YacTH PEeCypCHOTO MOTEHIHAaNa (3eMeIbHBIN, KaJpOBBIH, Ma-
TepUATbHBIN, NHHOBAIIMOHHBIN, (PMHAHCOBBIN) PACCUNTHIBACT
o opmyre:

HHZJCI'd1+JC2'd2+"'+ xn'dn, (2)

TIE X,, X,, X, — CPEIHUE 3HAYCHUSA HOPMATM30BAHHBIX KOd(u-
LUCHTOB;

d,, d,, d_—Bec xoadppurmenta.

[Tpu 3TOM BO3MOXKHBI CIIEYIOLINE XapaKTePUCTHKU (yHK-
LHUOHAJILHBIX COCTABJISIONINX PECYPCHOTO TOTEHIIMANa opra-

Huzanuu (Tabauma 2). Tat .
abnmniia

]/IH)II/IKaTOpr 3€MEIBbHOTIO IMOTECHIIMAIa

HNupuxarop Bec nnaukaropa
Koahpunment pacmaxanHoCcTH 0,2
VienbHbBIN BEC TOCEBOB B IIOIIA TN MAITHA 0,1
[IpousseneHo mpoxyKUK Ha 1 ra ceabCKOX03HCTBEHHBIX YTOIUM 0,3
Jlosist BeIpyukH Ha | ra moceBoB 0,3
VrenpHBIN BEC CENbCKOXO3SHCTBEHHBIX YTOINK B OOIIEH 3eMebHOM MIOMaau 0,1
Table 1
Indicators of financial safety
Indicator Indicator weight
Plowing ratio coefficient 0.2
Specific weight of crops in the area of ration 0.1
Produced per 1 ha of agricultural land 0.3
Share of revenues per 1 ha of crops 0.3
Share of agricultural land in total land area 0.1
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Tabmuua 2
3HavyeHM Y XapaKTePUCTUKY MHTErPaIbHBIX 0OKa3areseil (yHKIMOHATBHBIX COCTABIAIOLUINX PECYPCHOTO
NMoTeHIuana
3HaueHHe HHTerPaIbHOI OLeHKH XapakTepucTHKa
0,9 u 6onee Bricokuii ypoBeHb
0,7-0,8 HopmanbHblii ypoBeHb
0,5-0,6 Cpenumii ypoBeHb
0,3-0,4 Huskuit ypoBeHb
J00,2 Kputnueckuii ypoBeHb
Table 2

Values and characteristics of integral indicators functional components of resource potential

Value of integrated assessment Characteristic
0.9 and more High level
0.7-0.8 Normal level
0.5-0.6 Average level
0.3-0.4 Low level
Less than 0.2 Critical level
Tabnuna 3
VHpukaTopsl 3eMeIbHOTO NOTEHIMATIA, B cpefHeM 3a 2017-2019 rr.
NHaukaTopbl
Yaenbublii r{‘,l:l(())“IiBz_- Honst BbI- BZ?ZJ;;;[E::)' 3HaveHue uH- )[()zl‘/llc):ﬁchg
Paiion o6nacru | K0P puun- Be); OCEBOB Il;lﬂll’ll’l I:[a 1| pyuxn na X031l CTBeH- TerpajbLHOTO | YPOBHS 3e-
CHT PACHA™ | by omanm | ra cenbeko- | 1 ramo- | MPXYTOUH | yoazarens | meannoro no-
XaHHOCTH MAIIHA | XO3SIfiCTBEH- | CEeBOB B ofmed TeHIHaJIa
. 3eMeJIbHOI
HBIX Yroauii P ———
KeroBckuit 90,93 81,73 37,19 69,29 99,37 0,94 Bricokuii
Karatickwmii 98,23 58,06 21,02 36,07 99,68 0,67 Cpenuuii
IOprampickuii 85,51 73,13 21,34 17,05 100,00 0,58 Cpennnii
HlyuaHckwuii 95,31 82,30 9,91 18,66 99,98 0,53 Cpenuuii
MoxkpoycoBCKuit 96,77 92,27 11,98 10,97 100,00 0,53 Cpemamii
Kyprampickuit 88,69 69,69 12,21 18,20 98,62 0,52 Cpennnii
[TagpuHCKUIt 89,76 71,04 10,67 16,46 99,39 0,50 Cpennmii
CacakyneBckuii 98,94 73,77 8,13 12,92 99,99 0,49 Huskwuit
IymMuxuHCKHiA 97,74 88,93 8,30 8,76 99,98 0,49 Huskni
MUIIKHHCKUN 95,70 57,83 7,83 17,34 99,97 0,48 Husknit
[arpoBckwuii 85,64 79,93 8,44 11,64 100,00 0,47 Huskwuii
JlamMaToBCKHA 79,81 71,77 8,19 13,69 99,85 0,46 Huszknit
Bapramunckuii 96,82 64,60 6,90 10,36 100,00 0,46 Huzkwmit
JleOspxbeBCKUI 89,76 55,53 6,82 11,35 100,00 0,44 Huskuii
Llenuanbii 91,55 61,80 5,89 8,89 100,00 0,43 Huzxmit
IonoBuHCKUI 84,59 69,45 6,36 9,25 99,47 0,43 Huskuii
Kapranonsckuit 80,63 73,09 6,31 9,91 99,99 0,43 Huzknit
YacToozepckuit 82,82 77,20 6,39 7,08 99,94 0,42 Huzkwmit
S’EEEIHHOFOHOB' 87,45 58,47 3,36 14,98 99,96 0,42 Huskuit
MaxyumHCKHr 90,49 78,16 4,57 4,94 99,92 0,42 Huzknit
ANbMEHEBCKUIA 93,31 71,60 3,75 6,17 100,00 0,42 Huzkwmit
[TeTyxoBcKmii 88,42 69,42 4,85 6,89 100,00 0,41 Huszknit
[IpuroOonpHETI 85,03 73,45 431 6,17 99,96 0,41 Huzkuit
benozepckuit 48,07 72,58 3,47 8,94 96,50 0,33 Husknii
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Table 3
Indicators of land potential, average for 2017-2019
; Indicators Characteris-
District of the Plowing Specific | Produced per |  Share of Share of | Value of a‘;t tics of land
area ratio coef- welglgt of |1 hefrtares of | revenues per agncyltuml t{zt‘elgrate potential
ficient crops in tl.te agricultural | 1 hectares of | land in total | 1indicator level
area of ration land crops land area
Ketovskiy 90.93 81.73 37.19 69.29 99.37 0.94 High
Katayskiy 98.23 58.06 21.02 36.07 99.68 0.67 Average
Yurgamyshskiy 85.51 73.13 21.34 17.05 100.00 0.58 Average
Shchuchanskiy 95.31 82.30 9.91 18.66 99.98 0.53 Average
Mokrusovskiy 96.77 92.27 11.98 10.97 100.00 0.53 Average
Kurtamyshskiy 88.69 69.69 12.21 18.20 98.62 0.52 Average
Shadrinskiy 89.76 71.04 10.67 16.46 99.39 0.50 Average
Safakulevskiy 98.94 73.77 8.13 12.92 99.99 0.49 Low
Shumikhinskiy 97.74 88.93 8.30 8.76 99.98 0.49 Low
Mishkinskiy 95.70 57.83 7.83 17.34 99.97 0.48 Low
Shatrovskyi 85.64 79.93 8.44 11.64 100.00 0.47 Low
Dalmatovskiy 79.81 717.77 8.19 13.69 99.85 0.46 Low
Vargashinskiy 96.82 64.60 6.90 10.36 100.00 0.46 Low
Lebyazh’yevskiy 89.76 55.53 6.82 11.35 100.00 0.44 Low
Tselinnyy 91.55 61.80 5.89 8.89 100.00 0.43 Low
Polovinskiy 84.59 69.45 6.36 9.25 99.47 0.43 Low
Kargapolskiy 80.63 73.09 6.31 9.91 99.99 0.43 Low
Chastoozerskiy 82.82 77.20 6.39 7.08 99.94 0.42 Low
Zverinogolovskiy 87.45 58.47 3.36 14.98 99.96 0.42 Low
Makushinskiy 90.49 78.16 4,57 4,94 99.92 0.42 Low
Almenevskiy 93.31 71.60 3.75 6.17 100.00 0.42 Low
Petukhovskiy 88.42 69.42 4.85 6.89 100.00 0.41 Low
Pritobolnyy 85.03 73.45 4.31 6.17 99.96 0.41 Low
Belozerskiy 48.07 72.58 3.47 8.94 96.50 0.33 Low
Tabnuna 4
VpoBens 3sHaunMocTu (Beca) k03¢ PpunmeHToB KaJpoOBOro MOTEHI[MAIa
Nuauxarop Bec unaukaropa
CpenHero0Boii TEMIT POCTa YUCICHHOCTH PAOOTHHKOB 0,2
Joms 3arpar Tpyna Ha 1 000 p. BEIpydKH 0,1
Kot pummeHT cooTHOIEHNS CPETHETO0BOM BEIPAOOTKH U CPEIHETON0BOM 3apabOTHON TIIIATHI 0,3
KoadduupenT texyuectu kagpoB 0,1
[TpousBoauTebHOCTH TPy/a (BBIPaOOTKA) 0,3
Table 4
Level of importance (weight) of human capacity factors
Indicator Indicator weight
Average annual growth rate of the number of employees 0.2
Share of labor costs per 1 000 rub. revenues 0.1
Ratio of annual average to annual average wage 0.3
Coefficient of turnover of staff 0.1
Labor productivity (development) 0.3

[TpoBeneHHbI aHATN3 WHIMKATOPOB 3€MEIHLHOTO ITOTEH-
muana (tabmauua 3) ompenenus XapaKTePHCTHKY CEeJIbCKOXO-
3STMCTBEHHBIX OpPTaHW3aIlMi KaXXJOTo paifoHa (Tabmmma 3),
KOTOpasi BEICTPOMIIACH cleAylomuM odpasom: 1 (4 %) paiion
UMEET BBICOKMH ypOBEHb 3Ha4eHHWH mokazareist, 6 (25 %)
paiionoB — cpequnii, 17 (71 %) paiioHOB — HU3KHH YpOBEHb.
Huskuil ypoBeHb 3Hau€HUM MOKa3arenei MOATBEPKAAET OT-
HOCHTEIBHBIX MTOKa3aTeNel MPOM3BOJICTBA MPOLYKINH Ha | ra

CENBX03YTONUH M JIOMU BBIPYYKH Ha | Ta IOCEBOB, 3TO CBHU-
JIETETBCTBYET O TOM, YTO HEKOTOPHIC OpTaHW3aIlNH, HAXOMS-
mmecs B 3BEPHHOTOJIOBCKOM, AITBMEHEBCKOM, bermo3epckom,
MaxyIImHCKOM H IpYTHX paiioHaX, HE B ITOJTHOM 00BEeMe HC-
MTOJIB3YIOT CBOM 3€METBHBII MMOTEHIINAN, TaK KaK MOKa3aTeln
00ECTICYCHHOCTH CENBbX03YTONUSIMH ITO3BOJISIOT YBEIHYUTH
wiomany namHu. KeToBckwil paifoH o0NmamaeT BBICOKUM
YPOBHEM 3€MEIBHOTO PECYpCHOTO ITOTCHITHATIA.
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Tabnuna 5
IHpukaTophl KagpoBOro NOTEHIMATA, B cpegHeM 3a 2017-2019 rr.
NuaukaTopbl
Cpemero- | Jtoan | Konbbmunens o0 .| pomome- | Smasenne | Xabare
Paiion odo1acTn JLOBOM TEMIT | 3aTpar ro/10BOii BLIPA0OT- UMEHT | INTETLHO- nHTerpa.}m_ YPOBHSH Ka-
pocTa umc- Tf’ﬁﬁﬁ Ha | cpenHeroo- TeKy4Ye- | CTH TpyAa | HOTO MoKa e —
p‘gg;‘;‘:ﬁ;‘g]} Bblpy‘;ﬁ.ﬂ BOii 3apaGoTHON c;‘;;ﬁf- (Bblgz)ﬁ oT-|  3aTemt TeHIHAJIA
TJIATHI
CadakyneBckui 120,24 0,09 1,35 0,51 2260,35 0,53 Cpennuii
BapramuHckuit 101,18 0,12 1,44 0,61 1961,59 0,52 CpenHuii
IlymMuxuHCKUH 147,89 0,18 1,36 0,52 1234,23 0,52 CpenHuii
JIeOsxbeBCKHit 93,89 0,11 1,43 0,54 1864,78 0,50 Cpennuii
Ilyganckuit 103,63 0,05 0,79 0,51 3703,65 0,49 Huszknit
AJbMEHEBCKUI 70,06 0,21 1,35 0,56 1175,81 0,49 Huszknit
ITonoBuHCKHIA 93,07 0,13 1,16 0,56 1571,03 0,44 Huskuit
IlenuHHbBIN 90,24 0,21 1,25 0,53 926,28 0,42 Huskuit
MakymuHCKui 78,65 0,19 1,23 0,57 1127,02 0,42 Huzkwmit
Kypramsimckuit 98,01 0,18 1,02 0,60 1226,01 0,42 Huszknmit
MOKpOYCOBCKHIt 96,42 0,16 1,04 0,55 1269,93 0,42 Husknit
Karatickuii 102,59 0,10 0,98 0,41 1449,97 0,41 Huskuit
JlanmMaToBCcKkmit 95,27 0,19 1,09 0,52 998,41 0,41 Huskuit
benosepckuit 88,58 0,23 1,16 0,53 847,10 0,40 Huskuit
ITaTpoBckmit 94,21 0,18 1,04 0,53 1108,64 0,40 Huzkuit
3BEpHUHOTOJIOBCKUH 84,85 0,20 1,12 0,55 978,23 0,40 Huzkuit
ITeTyxoBckuit 85,78 0,17 1,11 0,48 1116,64 0,40 Huskuit
[TpuTOOOIBHBIN 63,47 0,13 1,02 0,45 1536,30 0,38 Huzkuit
[lanpuHCKUH 97,49 0,12 0,72 0,52 1620,66 0,38 Huzkuit
Kapramnonbckuii 80,08 0,14 0,96 0,48 1260,08 0,38 Husknit
YacTooszepckuit 96,40 0,24 1,02 0,46 714,69 0,38 Huzkuit
Kerosckuit 102,56 0,10 0,62 0,47 1754,60 0,37 Huskuit
MHuUIIKUHCKHI 87,27 0,17 0,87 0,51 1129,00 0,37 Huskuit
IOprameimckuit 87,24 0,20 0,79 0,52 1014,32 0,35 Husknmit
Table 5
Indicators of personnel potential, on average for 2017-2019
Indicators
Average an- | Share o,
Distri nual gg;'owth labor cosj;s Ratio of annual C:oef- Labor.p.ro- I./alue of an S:taﬁ" capac-
istrict of the area ficient of | ductivity | integrated | ity charac-
rate of the | per 1 000 | average to annual |7, ., . (develop- | indicator teristics
numlber of | rub. rev- average wage of staff ment)
employees enues
Safakulevskiy 120.24 0.09 1.35 0.51 2260.35 0.53 Average
Varqa_shipskiy 101.18 0.12 1.44 0.61 1961.59 0.52 Average
Shumikhinskiy 147.89 0.18 1.36 0.52 1234.23 0.52 Average
Lebyazhyevskiy 93.89 0.11 1.43 0.54 1864.78 0.50 Average
Shchuchanskiy 103.63 0.05 0.79 0.51 3703.65 0.49 Low
Almenevskiy 70.06 0.21 1.35 0.56 1175.81 0.49 Low
ety %020 021 I 053 | o%626 1042 Lo
Tselinnyy . . . . . . ow
Makushinskiy 78.65 0.19 1.23 0.57 1127.02 0.42 Low
Kurtamyshskiy 98.01 0.18 1.02 0.60 1226.01 0.42 Low
Mokrusovskiy 96.42 0.16 1.04 0.55 1269.93 0.42 Low
Katayskiy 102.59 0.10 0.98 0.41 1449.97 0.41 Low
Dalmatovskiy 95.27 0.19 1.09 0.52 998.41 0.41 Low
Belozerskiy 88.58 0.23 1.16 0.53 847.10 0.40 Low
Shatrovskiy 94.21 0.18 1.04 0.53 1108.64 0.40 Low
Zverinogolovskiy 84.85 0.20 1.12 0.55 978.23 0.40 Low
Petukhovskiy 85.78 0.17 111 0.48 1116.64 0.40 Low
Pritobolnyy 63.47 0.13 1.02 0.45 1536.30 0.38 Low
Shadrinskiy 97.49 0.12 0.72 0.52 1620.66 0.38 Low
Kargapolskiy 80.08 0.14 0.96 0.48 1260.08 0.38 Low
Chastoozerskiy 96.40 0.24 1.02 0.46 714.69 0.38 Low
Nishidnsd 827 o1l 07 05110000 | 037 | Low
Mishkinskiy . . . . . . ow
Yurgamyshskiy 87.24 0.20 0.79 0.52 1014.32 0.35 Low
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Tabnuna 6
Vposens 3HaunMOCTH (Beca) K03 PUIIEHTOB IPONU3BOACTBEHHOT0 MOTEHI[MAIA
HNuaukarop Bec unaukaropa
CpenHero0Boi TeMIT poTa CTOMMOCTH OCHOBHBIX (DOHIOB 0,1
DOHI0BOOPYKEHHOCTh 0,1
dongooTHaua 0,3
VYnenbHbIl BeC MaTepralibHBIX 3aTpar B c€0ECTOMMOCTH IPOLyKIIUU 0,2
KoadhdurmeHT 060paurBaeMOCTH 3a11acoB 0,3
Table 6
Level of importance (weight) of production potential factors
Indicator Indicator weight
Average annual rate of fixed asset value company 0.1
Capital labor ratio 0.1
Capital productivity 0.3
Specific weight of material costs in production cost 0.2
Coefficient of turnover of stocks 0.3
Tabnuna 7
MNapukaTopsl Npou3BOACTBEHHOIO NOTEHINATIA, B CpefHeM 3a 2017-2019 rr.
HNnaukaropsl
=, =) ' .
§ E g g o] é ; é g cEa X -
=R g = z E B = 5 = 3HaueHHe UH- apaKTepncTn_
Paiion o6acTu 283 % = 285 E =5 & | rerpanbnoro | K2 YPOBHI NPO
czE > s aieE S35 S | noxasarens | P3BOACTBEHHOIO
‘E[ 5 = & = ’E ZZ £ | &=5 NOTEeHIHAJIA
5z 2 2 =% | B85
== g S & 253 Se
o B = = s 83 ©
22 s =D =4
o = S P =TR>1
[yyanckuit 111,62 2245,64 1,65 67,06 2,21 1,04 Bricokmit
3BEPUHOTOIOBCKUN 140,97 1837,60 0,63 228,02 2,47 1,01 Bricokuit
CadakyneBckuii 139,02 1083,05 2,08 79,06 1,51 0,84 Hopmanbhbiit
MunikuHCKui 100,93 1557,12 0,72 63,25 1,93 0,82 Hopmanbhblii
IlomoBuHCKUM 102,61 2108,12 0,75 53,84 1,72 0,81 HopmanbHbii
KeToBckwuii 108,87 2528,00 0,69 87,08 1,61 0,74 HopmanbHbiit
[anpunckuit 113,87 2021,14 0,80 64,24 1,53 0,73 HopmanbHbiii
[Iymuxunckuit 394,08 1569,29 1,18 72,01 1,23 0,71 HopmanbHblii
JlamvaTtoBCckmit 118,52 1119,59 0,91 68,81 1,54 0,71 HopmanbHubiii
ANbMEHEBCKUH 92,59 1984,49 0,58 67,79 1,57 0,71 Hopmanbubiii
Kapranonbckuii 96,54 1095,73 1,15 67,69 1,36 0,68 Cpennuii
[laTpoBckuii 98,43 1650,05 0,67 65,95 1,44 0,67 Cpennuit
Baprammnckuii 127,72 2065,86 0,95 76,37 1,28 0,67 Cpeanuii
Kyprambimickuit 119,94 1175,09 1,06 71,28 1,29 0,65 Cpennmii
[IpuroOonpHbII 81,46 2301,52 0,64 67,95 1,34 0,65 Cpeanuii
IlenuaHbIN 87,38 1500,33 0,62 59,91 1,39 0,65 Cpennmii
Karaiickmii 79,33 1032,92 1,47 86,38 1,18 0,64 Cpenauii
ITeryxoBckuit 108,01 2294,42 0,49 65,86 1,32 0,64 Cpennmii
benozepckuit 123,88 1339,44 0,65 74,45 1,29 0,62 Cpeanuii
MOoKpOyCOBCKUI 109,10 2021,43 0,63 66,68 1,22 0,61 Cpennmii
JleOspKbeBCKHiA 109,08 1509,85 1,23 78,22 1,03 0,60 Cpeanuii
FOprampimickuit 114,72 1438,37 0,71 53,25 1,04 0,58 Cpennmii
MakymmHCKHit 91,24 2300,95 0,49 69,89 1,09 0,56 Cpeanuii
YacToo3epckuit 103,36 1320,03 0,54 66,50 1,05 0,53 Cpennmii
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Table 7
Indicators of production potential, average for 2017-2019
Indicators
NS N S Sz S .
o S & 5 N Z 2 3 ) Value of an Characteristic of
District of the area N § < B 233 < & |integrated indi- leve] of produc-
$E S = g, oSS SRS cator tion safety
S8 3 3 553 S5
S83 E £ SES &z
TE* S S S8R S
Shchuchanskiy 111.62 2245.64 1.65 67.06 2.21 1.04 High
Zverinogolovskiy 140.97 1837.60 0.63 228.02 2.47 1.01 High
Safakulevskiy 139.02 1083.05 2.08 79.06 1.51 0.84 Normal
Mishkinskiy 100.93 1557.12 0.72 63.25 1.93 0.82 Normal
Polovinskiy 102.61 2108.12 0.75 53.84 1.72 0.81 Normal
Ketovskiy 108.87 2528.00 0.69 87.08 1.61 0.74 Normal
Shadrinskiy 113.87 2021.14 0.80 64.24 1.53 0.73 Normal
Shumikhinskiy 394.08 1569.29 1.18 72.01 1.23 0.71 Normal
Dalmatovskiy 118.52 1119.59 0.91 68.81 1.54 0.71 Normal
Almenevskiy 92.59 1984.49 0.58 67.79 1.57 0.71 Normal
Kargapolskiy 96.54 1095.73 1.15 67.69 1.36 0.68 Normal
Shatrovskiy 98.43 1650.05 0.67 65.95 1.44 0.67 Normal
Vargashinsky 127.72 2065.86 0.95 76.37 1.28 0.67 Normal
Kurtamyshskiy 119.94 1175.09 1.06 71.28 1.29 0.65 Average
Pritobolnyy 81.46 2301.52 0.64 67.95 1.34 0.65 Average
Tselinnyy 87.38 1500.33 0.62 59.91 1.39 0.65 Average
Katayskiy 79.33 1032.92 1.47 86.38 1.18 0.64 Average
Petukhovskiy 108.01 2294.42 0.49 65.86 1.32 0.64 Average
Belozerskiy 123.88 1339.44 0.65 74.45 1.29 0.62 Average
Mokrusovskiy 109.10 2021.43 0.63 66.68 1.22 0.61 Average
Lebyazhyevskiy 109.08 1509.85 1.23 78.22 1.03 0.60 Average
Yurgamyshskiy 114.72 1438.37 0.71 53.25 1.04 0.58 Average
Makushinskiy 91.24 2300.95 0.49 69.89 1.09 0.56 Average
Chastoozerskiy 103.36 1320.03 0.54 66.50 1.05 0.53 Average

2. OT00p MHAMKATOPOB KaJPOBOTOMOTEHIINATA OpTaHU3a-
nnu (tabmuma 4):

— CPEIHETOI0BON TEMI POCTA YNCICHHOCTH PaOOTHHUKOB;

— nomns 3atpat Tpyaa Ha 1 000 p. BEIpydUKH;

— K03((HUIIMEHT COOTHOIICHUS CPEIHETOIOBOI BBHIPAOOT-
KW ¥ CPETHETOAOBON 3apaOOTHOM TIIaTHI,

— KOA(UIMEHT TeKyUeCTH KaJpOB;

— MPOM3BOAMUTEIBHOCTH TPyAa (BEIPaOOTKa).

C oMOIIBI0 MPOLIeTy pBl HOPMAITH3aIlNH ITOKA3aTeN ! Mepe-
BOJSIT B KO3(D(DUIIMEHTHBIH BHUJ, 3aT€M YCPEAHSIOT U pacCTaB-
JISTIOTCSI BECOBBIC 3HAYCHHS HHIMKATOPOB (Tabmnwma 4). bonee
BBICOKYIO 3HAUMMOCTb IMEIOT KadeCTBCHHBIE TTOKA3aTEIH, TaK
Kak coJiepKaT 0ObEKTHBHYIO OIIEHKY KaJpOBOTO ITOTCHIHATIA.

Pesymnprarer ananmza (Tabmwma 5) mokaszamu: 4 (17 %) paii-
OHa BXOZAT B cpenHioio 30mHY, a 20 (83 %) paiioHOB MMEIOT
HU3KHE TTOKA3aTeN KaApOBOil pecypcHOTo moTeHImana. B 14
paiioHax 3HaueHHE ITOKa3aTelsl CPemHEH BBIPAOOTKU OIHUM
pabOTHHKOM HAXOIWTCS HAa YPOBHE HMKE CpPEIHUX 1O 00-
JIACTH, YTO CBHJECTENBCTBYET O Ae(pHUINTE PAOOTHUKOB, UTO
TaKXe TMOATBEPK/IEHO COKpANICHNEM YNCICHHOCTH PaOOTHHU-
KOB, 3aHSTBIX B CCIILCKOM X03s1iicTBe, Ha 707 YeaoBeK, WU Ha
9,5 % B cpaBHenun ¢ 2017 1.
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3. Otb6op MHAMKATOPOB MPOM3BOACTBEHHOTO ITOTEHINAIA
(Tabnuma 6):

— CPEIHETO/I0BOM TEMII POCTa CTOMMOCTH OCHOBHBIX (POH-
HOB;

— (OH/I0BOOPYKEHHOCTH;

— (hormOOTHAYA;

— YACTBbHBIA BeC MaTepHANIbHBIX 3aTpaT B c€0ECTOMMOCTH
TIPOIYKITHH;

— K02 PUIIEHT 000PaINBACMOCTH 3aITacoOB.

C moMoIBI0 MpoLeypsl HOpMaIH3aluy MTOKa3aTeI! Te-
peBOIAT B KO3(D(OUIMEHTHBIN BUJI, 3aT€M YCPEIHSIOT U pac-
CTaBJISIFOTCS] BECOBBIE 3HAYCHHSI MHIMKATOPOB (Tabmuua 6).

[TpoBeneHHBI aHANM3 MPOM3BOICTBEHHOTO PECYPCHOTO
moreHmana (tabmuma 7) BeIiBWI, uTo 2 (8 %) paifoHa 00-
JacTy 00NaaloT BRICOKUM TOTeHIaoM, 8 (33 %) paiioHOB
HUMEIOT HOPMaJIbHYIO XapakTepucTuky u 14 (59 %) paitoHos —
cpenHuil ypoBeHb. CpelHUH ypOBEHb 3HAU€HUs NOKa3areneit
TIOATBEPKIAIOT 3HAYCHNUS MOKa3areneil (oHA00TIaIH U (OH-
JIOBOOPYKEHHOCTH, KOTOpBIC B IIEJIOM Jalil YJOBJIETBOpPH-
TEJIbHBIE PE3YIIbTATHI.
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Tabnuna 8
Vposens 3HaunMOCTH (Beca) K03 PUIEHTOB UHHOBAI[MOHHOTO MOTEHI[MAIa
HNuaukarop Bec unaukaropa
Harpy3ska tpakropos Ha 1000 ra cenbckoXo3s1iICTBEHHBIX YTOANN 0,2
3arparsl rpyzia Ha | ra cenbCKOXO03sHCTBEHHBIX YTOAUN 0,1
Breceno ynobpenmii Ha 1 ra ceIbCKOX03HCTBEHHBIX YOI 0,3
KoadduumenT nocryruieHuss OCHOBHBIX IIPONU3BOACTBEHHBIX (DOHI0B 0,1
Jlomst TIeMEHHBIX YKHBOTHBIX B OCHOBHOM TIOTOJIOBBE CKOTA 0,3
Table 8
Level of importance (weight) of innovation potential factors
Indicator Indicator weight
Tractor load per 1000 hectares of agricultural land 0.2
Pile costs per 1 hectares of agricultural land 0.1
Fertilizers applied to 1ha of agricultural land 0.3
Fixed assets revenue ratio 0.1
Proportion of tribal animals in the main number of livestock 0.3
Tabnuna 9
VIapukaTopbl MHHOBAIIMOHHOTO MOTEHIIMATIA, B cpefHeM 3a 2017-2019 rr.
Nnaukaropbl
o) [ [
g = & — a2 = E o
=3 a = S 9 = R/ 58 S E
S ge : 2 = £ 5 = S & S 225 3nauenne | XapakTepuCTHKA
Paiion ofnacTu = 3 :> 2 S \%)E = g = 2 S¢c HHTErpajb- | YPOBHS HHHOBA-
= E 2 &g §£ S § 5 = E E = g5 HOTO MOKA- | IHOHHOTO MOTEH-
§:E EE% §§>‘ ZEE EE@ 3aTess nuana
2o | iZ 52 | 232 | 22
E€5 | E: g5 | 235 | =z
i ©3 & = gz = 2
[agpuHCKMit 427,99 0,66 13,71 0,18 0,83 0,54 Cpennuii
ygaHCKMiA 536,50 1,21 25,02 0,28 0,00 0,35 Huzkwid
JleOsmxbeBCKHi 558,68 0,46 4,03 0,16 0,64 0,34 Huzkuit
Makymm1HCKHit 438,23 20,22 2,30 0,04 0,40 0,32 Huzkwmit
MUIIKUHCKU T 637,56 1,53 22,22 0,13 0,00 0,31 Huskwii
[larpoBckuit 349,04 6,27 11,59 0,14 0,00 0,27 Huzkwi
KeToBckwuii 217,64 1,09 3,53 0,11 0,05 0,25 Huskwii
AJIbMEHEBCKUI 249,82 0,42 7,60 0,06 0,00 0,25 Huzkwmit
FOprampimickuii 341,22 0,05 11,03 0,15 0,00 0,24 Huskwuii
JlammaroBckwid 351,39 0,69 10,50 0,22 0,00 0,24 Huzkwi
Baprammuckuit 393,49 1,35 6,57 0,31 0,10 0,22 Huzkuit
Kyprampickuii 559,29 0,23 8,59 0,24 0,10 0,21 Huzkwmit
MokpoyCOBCKUI 313,74 3,42 4,96 0,12 0,02 0,21 Huzkumit
benozepckuit 749,75 0,18 0,97 0,25 0,37 0,20 Huzkuit
Kapramnonbckuii 544,64 1,04 10,13 0,20 0,00 0,19 Kputnueckuit
Karaiickuit 356,95 0,74 2,13 0,07 0,12 0,19 Kpurnuecknii
[ymuxunckuit 568,10 0,87 6,57 1,85 0,01 0,19 Kputnueckuit
TlonoBuHCKMI 497,15 3,58 7,97 0,08 0,00 0,18 Kpurnuecknii
ITeTyxoBCcKwit 363,53 3,11 2,16 0,06 0,00 0,15 Kputnueckuit
Ilenuuanbii 362,70 0,23 1,47 0,15 0,00 0,14 Kpurnuecknii
CadakysaeBCKHii 556,84 0,93 3,64 0,34 0,00 0,13 Kputnueckuit
ITpuroOompHbII 637,46 1,56 3,77 0,10 0,00 0,11 Kpurnueckuii
Yacroozepckuii 392,82 0,35 0,00 0,09 0,01 0,11 Kpurnueckuii
3BEPUHOT0JIOBCKUN 464,09 1,67 1,05 0,26 0,00 0,11 Kpurnueckuii
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Table 9
Indicators of innovative potential, average for 2017-2019
Indicators
55T " 3t : =5
225 | §EY | 58 | ¥ |veis »
=¥ NS SIS @ = =SS5 Value of an Characteristics
. . SIS R = SEY RS SRS S S8 . .. . .
District of the area Ss=S g o3 oSS S8 |58 2 integrated indi- | of innovation po-
52 S §8s5 §§§ € | S8 £2 cator tential level
Ssé <SS | §88 | 3§ | §3iss
ESET =38 | €~ 3 £S5 °
SR s S S S s
Shadrinskiy 427.99 0.66 13.71 0.18 0.83 0.54 Average
Shchuchanskiy 536.50 1.21 25.02 0.28 0.00 0.35 Low
Lebyazhyevskiy 558.68 0.46 4.03 0.16 0.64 0.34 Low
Makushinskiy 438.23 20.22 2.30 0.04 0.40 0.32 Low
Mishkinskiy 637.56 1.53 22.22 0.13 0.00 0.31 Low
Shatrovskiy 349.04 6.27 11.59 0.14 0.00 0.27 Low
Ketovskiy 217.64 1.09 3.53 0.11 0.05 0.25 Low
Almenevskiy 249.82 0.42 7.60 0.06 0.00 0.25 Low
Yurgamyshskiy 341.22 0.05 11.03 0.15 0.00 0.24 Low
Dalmatovskiy 351.39 0.69 10.50 0.22 0.00 0.24 Low
Vargashinskiy 393.49 1.35 6.57 0.31 0.10 0.22 Low
Kurtamyshskiy 559.29 0.23 8.59 0.24 0.10 0.21 Low
Mokrusovskiy 313.74 3.42 4.96 0.12 0.02 0.21 Low
Belozerskiy 749.75 0.18 0.97 0.25 0.37 0.20 Low
Kargapolskiy 544.64 1.04 10.13 0.20 0.00 0.19 Low
Katayskiy 356.95 0.74 2.13 0.07 0.12 0.19 Low
Shumikhinskiy 568.10 0.87 6.57 1.85 0.01 0.19 Critical
Polovinskiy 497.15 3.58 7.97 0.08 0.00 0.18 Critical
Petukhovskiy 363.53 3.11 2.16 0.06 0.00 0.15 Critical
Tselinnyy 362.70 0.23 1.47 0.15 0.00 0.14 Critical
Safakulevskiy 556.84 0.93 3.64 0.34 0.00 0.13 Critical
Pritobolnyy 637.46 1.56 3.77 0.10 0.00 0.11 Critical
Chastoozerskiy 392.82 0.35 0.00 0.09 0.01 0.11 Critical
Zverinogolovskiy 464.09 1.67 1.05 0.26 0.00 0.11 Critical
Ta6muna 10
MupukaTops! GMHAHCOBOTO MOTEHI[MATA
Nuaukarop IMoporoBoe 3HauyeHue
Koa¢durment ¢puraHCOBOIT HE3aBUCUMOCTH (aBTOHOMIH) >1,0
Jlo71st [oATOCPOYHOTO KanuTaia B o0Iei cymMMe Kanuraia >0,5
Kospduument ornadn coGCTBEHHOrO Kamurajia n_;l?f
KoadduimeHT otaaun 3aeMHOT0 Kanurana N -
YpoBeHb peHTA0ENFHOCTH COBOKYITHOTO KAMUTAIA >5
Tablel0
Financial capacity indicators
Indicator Threshold value
Financial independence ratio (autonomy) >1.0
Share of long-term capital in total capital >0.5
Equity return ratio max
Debt return ratio K,
Level of return on total capital >5
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4. OTOOp MHIUKATOPOB MHHOBAIMOHHOTO IMOTCHITUAJIA!

Ty Y YT
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— BHECeHO ynoOpeHud Ha | ra CelbCKOXO3SHCTBEHHBIX

— Harpy3ka TpakTopoB Ha 1000 ra cenbCcKoXO3sIICTBEHHBIX — YTOJUI;

yTOuii;

- KOS(I)(bI/IHI/IeHT MOCTYIUICHUSA OCHOBHBIX MTPOU3BO/ICTBCH-

— 3arparsl rpyza Ha 1 ra ceabCKOXO3sIUCTBEHHBIX YTOIUHT;

HBIX (DOHJIOB;

Tabmuma 11

YpoBens 3HauNMMOCTH (Beca) k03¢ puineHToB (MHAHCOBOTO MMOTEHI[NATIA

Nupuxarop Bec nunauxaropa
Koa¢hunueHT GprHaHCOBOM HE3aBUCUMOCTH (ABTOHOMHM) 0,3
J1o71s1 TOATOCPOYHOTO KarmuTajia B 00IIel CyMMe Karmuraia 0,1
KoahpumnmeHT oTnaun coOCTBEHHOTO KamuTaia 0,1
KoadhurpeHT oTmaun 3aeMHOT0 KaruTaa 0,2
VYpoBeHb peHTabeIbHOCTH COBOKYITHOTO KaruTaza 0,3
Table 11
Level of importance (weight) of financial potential factors
Indicator Indicator weight
Financial independence ratio (autonomy) 0.3
Share of long-term capital in total capital 0.1
Equity return ratio 0.1
Debt return ratio 0.2
Level of return on total capital 0.3
Tabmuua 12
VHpukaTops! GMHAHCOBOTO MOTEHI[MAIA, B CpegHeM 3a 2017-2019 rT.
Nuaukaropbl
=R PN lg gs = E = g g o
v 525 525 | EZs | Eis | asfz | Bweeme | yppcrepuerna
Paiion o6aacTu 23S & - = Eos EgE EgE S2EE MHTEIPANL™ | vy opus punanco-
S5S8E5| 28%8¢= S =0 = g g5 HOroMNoKA3A-| Lo noTenmuaia
SZ2S | =225 &5 5 &= 5 §Lg°§ renst
SEEZ| E5S¥| ZE® | ZE% | TgEF
FTET &E= | %5 <5 2
MUIIKHHCKU N 0,66 33,70 0,38 0,75 25,29 1,77 Bricokuii
JlamMaTtoBckumii 0,80 20,11 0,20 0,77 15,54 1,27 Bricokuit
AbMEHEBCKHH 0,89 11,33 0,15 1,17 12,90 1,25 Bricokuii
ygyanckuit 0,55 45,16 0,22 0,28 12,04 0,95 Bricokuit
JIeOsKbEeBCKHI 0,78 21,78 0,12 0,43 9,16 0,86 HopmanbHbii
[enuuHbIH 0,58 42,45 0,18 0,24 10,25 0,85 Hopmanbubiii
[TeTyxoBcKwmii 0,62 37,67 0,16 0,27 10,05 0,85 HopmanbHbIii
[larpoBckuii 0,68 31,68 0,14 0,32 9,72 0,85 HopmanbsHbrit
Kaprarmonbckmii 0,85 15,46 0,09 0,54 8,04 0,83 HopmanbHbIii
MokpoycoBCKUI 0,58 42,03 0,16 0,23 9,27 0,80 HopmanbHbiii
benozepckuit 0,79 20,81 0,09 0,34 6,99 0,73 HopmanbHbIii
Makymm1HCKUi 0,48 52,32 0,15 0,15 7,55 0,68 Cpennuii
[TanpuHCKUi 0,11 89,19 0,50 0,08 6,60 0,62 Cpenuuit
IlonoBuHCKuUM 0,60 40,08 0,08 0,14 5,12 0,56 Cpeanuii
IIpuroOombHbII 0,61 39,41 0,08 0,13 5,08 0,56 Cpenuuit
Baprammnckuit 0,78 22,37 0,05 0,19 4,19 0,54 Cpennuii
Kypramsimckmii 0,57 4321 0,08 0,10 4,39 0,51 Cpennuit
Karatickumit 0,57 43,05 0,09 0,10 4,29 0,51 Cpennuit
Yacroozepckuit 0,36 63,67 0,11 0,07 4.41 0,49 Huszknit
CadakyneBckuii 0,74 26,16 0,05 0,14 3,49 0,49 Huzknit
Kerosckuii 0,53 47,09 0,07 0,08 3,93 0,48 Huszknit
3BEPUHOTOJIOBCKUI 0,59 41,25 0,05 0,08 2,94 0,43 Huzkuit
HOpramsimckwii 0,52 47,57 -0,07 -0,07 -3,65 0,04 Kputnuecknit
HIymuxunckuit 0,52 48,44 —0,09 —0,08 —4.,07 0,02 Kpurnueckuit
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Table 12
Indicators of financial potential, average for 2017-2019
Indicators
-3 = S~ g = ] . .
o S§ §| o8 S 3 5 2 S~ Value of an | Characteristics of
District of thearea | 2388 | 3 § 2.8 g8 e s integrated | financial potential
SRSS | SPS3 28 s K] 2 & indicator level
Y § | 9S&§S g S §5°
s < S Lg‘ S ~N 8
Mishkinsky 0.66 33.70 0.38 0.75 25.29 1.77 High
Dalmatovsky 0.80 20.11 0.20 0.77 15.54 1.27 High
Almenevsky 0.89 11.33 0.15 1.17 12.90 1.25 High
Shchuchansky 0.55 45.16 0.22 0.28 12.04 0.95 High
Lebyazhyevsky 0.78 21.78 0.12 0.43 9.16 0.86 Normal
Virgin. 0.58 42.45 0.18 0.24 10.25 0.85 Normal
Petukhovsky 0.62 37.67 0.16 0.27 10.05 0.85 Normal
Shatrovsky. 0.68 31.68 0.14 0.32 9.72 0.85 Normal
Kargapolsky 0.85 15.46 0.09 0.54 8.04 0.83 Normal
Mokrousovsky 0.58 42.03 0.16 0.23 9.27 0.80 Normal
Belozersk 0.79 20.81 0.09 0.34 6.99 0.73 Normal
Makushinsky 0.48 52.32 0.15 0.15 7.55 0.68 Average
Shadrinsk 0.11 89.19 0.50 0.08 6.60 0.62 Average
Polovinsky 0.60 40.08 0.08 0.14 5.12 0.56 Average
Pritobolny 0.61 39.41 0.08 0.13 5.08 0.56 Average
Vargashinsky 0.78 22.37 0.05 0.19 4.19 0.54 Average
Kurtamyshsky 0.57 43.21 0.08 0.10 4.39 0.51 Average
Katayskiy 0.57 43.05 0.09 0.10 4.29 0.51 Average
Chastoozersky 0.36 63.67 0.11 0.07 441 0.49 Low
Safakulsky 0.74 26.16 0.05 0.14 3.49 0.49 Low
Ketovsky 0.53 47.09 0.07 0.08 3.93 0.48 Low
Zverinogolovsky 0.59 41.25 0.05 0.08 2.94 0.43 Low
Yurgamyshsky 0.52 47.57 -0.07 -0.07 -3.65 0.04 Critical
Shumikhinsky 0.52 48.44 -0.09 -0.08 -4.07 0.02 Critical
Ta6muna 13

3HaueHM A MOKa3aTens ]/IHTeI‘paJIbHOﬁ OLIEHKM PECYPCHOI0O NOTEHIINATA

3HaueHHe MHTErPAJILHOIN OlIEHKH

XapakTepucTHKA

4 u bonee Bricokuii ypoBeHb
3-4 HopmainbHblit ypoBeHb
2-3 CpenHuil ypoBeHb
1-2 Huskuii ypoBeHB
Jo1 Kputnueckuii ypoBeHb
Table 13
Values of integral resource potential estimation indicator
Value of integrated assessment Characteristic
4 and more High level
3-4 Normal level
2-3 Average level
1-2 Low level
Less than 1 Critical level

— JIOJISl TUIEMEHHBIX JKMBOTHBIX B OCHOBHOM IIOTOJIOBbE
CKOTa.

C nomoIIpI0 NpoLeypbl HOpMaIM3aluK TOKa3aTeIH Ie-
peBoIsT B KOO(D(UIIMEHTHBIN BUJI, 3aT€M YCPEIHSIOT U pac-
CTABJISIIOTCS] BECOBBIC 3HAUCHHSI MHAUKATOPOB (Tabmwuia 8).

Ilo pesynasraTaM mNpoBeACHHOrO aHamu3a (Tabmuma 9)
MOYKHO CJIeJIaTh BBIBOI, YTO 1 (4 %) palioH XapaKTepu3yeTcs

94

cpenauM ypoBHeM, 10 (42 %) pailoHOB UMEIOT KPUTHUYCCKUI
ypoBeHb U 13 (54 %) paiioHOB BXOZST B 30HY HU3KOTO YPOBHS
HMHHOBALIMOHHOIO PECYpPCHOro NOoTeHuuana. Bxon palioHOB B
KPUTHYECKYIO 30HY ITPOMCXOIUT 3a CYET OTCYTCTBUS MJIEMEH-
HOTO CTajia, a Takke HU3KUM YPOBHEM BEICHUS AIIUTHOTO ce-
MEHOBO/ICTBA B PAaCTCHHUEBOICTBE.
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5. OT60op MHIMKATOPOB (PMHAHCOBOW COCTABISIONICH pe-
CYpPCHOTO NOTEHIMala M YCTaHOBJIEHHE MX MOPOTOBBIX 3Ha-
yenuit (tabmuna 10). Ilpemnaraemas cucrema Imoxasaresneid
sIBJIsIeTCsl HauOosee BOCTPeOOBaHHOW M MH()OPMATHBHON B
OlIeHKE (DMHAHCOBOTO COCTOSIHHS XO3SIHCTBYIOLIETO CyObeKTa,
a TIOPOTOBbIE 3HAYEHHUS SIBJISIOTCS OOIIENPUHSTBIMU JUISI KOM-
Mepueckux opranuzanuii [9, c. 80], [10, c¢. 315], [11, c. 345].

[Tpu 3TOM, €CITM 3HAUSHNSI FTAIIOHA HE COOTBETCTBYIOT I10-
POrOBOMY 3HAUSHHUIO MHMKATOPa, TO B KAUECTBE 3TAJIOHA BbI-
Oupaercst noporosoe 3HaueHue (tadiuna 10).

[Tocne sToro 3HayeHust KOd()OUIMEHTOB YCPEAHSIOTCS U
paccTaBiISIIOTCS BECOBbIE 3HAYEHUSI HHAUKATOPOB [12, C. 438;
13, c. 67]. Jlist BEIOpaHHOW CHUCTEMBI MTOKa3aTelieii PEKOMEH-
JIYIOTCSI CIIEIYIOIINE YPOBHHM 3HAYMMOCTH KOA(QUIHEHTOB,
rae OOoNBIIMK BeC MMEIOT MOKa3aTeIH ILIaTeXeCHoCOOHOCTH
opranuzaiuu (tadbnuna 11).

[IpoBeneHHbIl aHaNM3 MHAMKATOPOB (MHAHCOBOTO I10-
TeHuuana (tabnuns 11, 12) onpenennn XxapakTeprCTHKY Kax-
JIOTO paiioHa, KOTopasi BBICTPOMJIACH CIIEAYIONMM o0pazoM: 4
(17 %) paiioHa UMEIOT BHICOKHI YPOBEHb 3HAYCHHUH ITOKa3aTe-
neit, 7 (29 %) paiioHOB — HOpMaITbHBIH, 7 (25 %) paiioHOB —

T Y Y Y Ss

. A A L L L -

cpennwmit, 4 paiiona (17 %) — uuskui, 2 (12 %) paliona — kpu-
TH4eckuil ypoBeHb. Huskuil ypoBeHb 3HaueHUN Moka3arenei
MOATBEPKIAET aHAIIU3 YPOBHS PEHTA0EIBHOCTH COBOKYITHOTO
KanmuTasia ¥ KodpGUIMEeHT GUHAHCOBOI aBTOHOMUH, KOTOpPbIE
HUMEIOT 3HaU€HUs HUKE€ HOPMAaTUBHOTO.

B urore unTerpanbHas OlieHKa YPOBHS PECYPCHOTO MOTEH-
muana (PI1) paccunteiBaeTcs:

PIT=3PII + KPII + [1PIT + 1PII + ®PII, 3)
rae 3PII — unTerpanbHbIil MoKa3areab 3eMeIbHOTO PECYPCHO-
O NMOTEHIUAaNa;

KPII — unTerpanbHblil mokazareiab KaapoBOro pecypcHOro
MOTEHIIMANA;

IIPIT — wHTerpanbHBIA MOKa3aTelb MPOU3BOACTBEHHOTO
PEeCypCHOro MOTEHIIHANA;

WPII — uHTerpanbHeli Moka3areiab MHHOBAIIMOHHOTO pe-
CYpPCHOTO MOTEHIINANA;

OPII — uHTErpabHBIN MOKa3aTeilb (PUHAHCOBOTO pecypc-
HOTO MOTeHLIHANA.

Jlng mHTepnpeTanuu MHTErPaJbHONW OLIEHKU YPOBHS pe-
CYPCHOTO TIOTEHIIMANA peIaraeTcs ciaeayomas mkana (Tad-
nmuna 13).

Tabmuua 14
PeiiTuHr pajioHOB II0 YPOBHIO PeCyPCHOrO IOTEHIIMA/IA
HHTerpanpbHbie MOKA3aTeIH COCTABISIOIIHX
pecypcHOro noTeHIUAaa
=
2 =
= 2 =
3 ’E = =z = Z 3naueHne | XapakTepucTHKa
Paiion obsacTu = 2 & S 2 MHTErpaib- pecypcHoro
§ S % = % HOI1 OLleHKH MOTEeHINaaa
2 3 2 2 E
© g = 2
= =
[yganckuit 0,53 0,49 1,04 0,35 1,77 4,18 Bricokwuit
Kyprampimckuit 0,52 0,42 0,65 0,21 1,27 3,07 Cpennwii
[agpuHCKwii 0,50 0,38 0,73 0,54 0,85 3,00 Cpenauii
IlenuHHbBIN 0,43 0,42 0,65 0,14 1,25 2,89 Cpennmii
KeroBckuii 0,94 0,37 0,74 0,25 0,56 2,86 Cpeanuii
BaprammHckwnii 0,46 0,52 0,67 0,22 0,95 2,82 Cpennmii
HIymuxuHckuit 0,49 0,52 0,71 0,19 0,86 2,77 Cpennuii
AJbMEHEBCKUN 0,42 0,49 0,71 0,25 0,85 2,72 Cpennmii
ITarpoBckuii 0,47 0,40 0,67 0,27 0,83 2,64 Cpennuii
JlanmmaToBcKui 0,46 0,41 0,71 0,24 0,80 2,61 Cpennmii
CadakymneBckuii 0,49 0,53 0,84 0,13 0,62 2,61 Cpeanuii
JleOsxbeBCKHI 0,44 0,50 0,60 0,34 0,68 2,57 Cpennwii
Kapranonbckuii 0,43 0,38 0,68 0,19 0,85 2,53 Cpeanuii
MHUIIKUHCKU T 0,48 0,37 0,82 0,31 0,49 2,47 Cpennwii
Karaiickumit 0,67 0,41 0,64 0,19 0,51 2,42 Cpenanuii
TTomoBuHCKUI 0,43 0,44 0,81 0,18 0,48 2,34 Cpenamii
MoxkpoyCcOBCKUI 0,53 0,42 0,61 0,21 0,54 2,30 Cpeanuii
Benozepckmii 0,33 0,40 0,62 0,20 0,73 2,28 Cpenamii
IOpramsimckuit 0,58 0,35 0,58 0,24 0,43 2,19 Cpenanuii
[TpuroOombpHEII 0,41 0,38 0,65 0,11 0,56 2,11 Cpenamii
UacToozepckuii 0,42 0,38 0,53 0,11 0,49 1,93 Huskuit
MaxyurimHCKHN 0,42 0,42 0,56 0,32 0,04 1,77 Huszknit
ITetyxoBckuit 0,41 0,40 0,64 0,15 0,02 1,62 Huzkuit
3BEpPUHOTOJIOBCKUIA 0,42 0,40 1,01 0,11 -0,36 1,58 Huzkwmit
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Table 14
The rating of districts by level of resource potential
Integrated indicators of components
of economic security
District of the area < T .§ _g % Value of integrated Characteristic )
3 S S S S assessment of resource potential
~ S N s =
o & = K

Shchuchanskiy 0.53 0.49 1.04 0.35 1.77 4.18 High
Kurtamyshskiy 0.52 0.42 0.65 0.21 1.27 3.07 Average
Shadrinskiy 0.50 0.38 0.73 0.54 0.85 3.00 Average
Tselinnyy 0.43 0.42 0.65 0.14 1.25 2.89 Average
Ketovskiy 0.94 0.37 0.74 0.25 0.56 2.86 Average
Vargashinskiy 0.46 0.52 0.67 0.22 0.95 2.82 Average
Shumikhinskiy 0.49 0.52 0.71 0.19 0.86 2.77 Average
Almenevskiy 0.42 0.49 0.71 0.25 0.85 2.72 Average
Shatrovskiy 0.47 0.40 0.67 0.27 0.83 2.64 Average
Dalmatovskiy 0.46 0.41 0.71 0.24 0.80 2.61 Average
Safakulevskiy 0.49 0.53 0.84 0.13 0.62 2.61 Average
Lebyazhyevskiy 0.44 0.50 0.60 0.34 0.68 2.57 Average
Kargapolskiy 0.43 0.38 0.68 0.19 0.85 2.53 Average
Mishkinskiy 0.48 0.37 0.82 0.31 0.49 247 Average
Katayskiy 0.67 0.41 0.64 0.19 0.51 242 Average
Polovinskiy 0.43 0.44 0.81 0.18 0.48 2.34 Average
Mokrusovskiy 0.53 0.42 0.61 0.21 0.54 2.30 Average
Belozerskiy 0.33 0.40 0.62 0.20 0.73 2.28 Average
Yurgamyshskiy 0.58 0.35 0.58 0.24 0.43 2.19 Average
Pritobolnyy 0.41 0.38 0.65 0.11 0.56 211 Average
Chastoozerskiy 0.42 0.38 0.53 0.11 0.49 1.93 Low
Makushinskiy 0.42 0.42 0.56 0.32 0.04 1.77 Low
Petukhovskiy 0.41 0.40 0.64 0.15 0.02 1.62 Low
Zverinogolovskiy 0.42 0.40 1.01 0.11 -0.36 1.58 Low

B wurtore Meronnka MO3BONAET MPOBECTH PAHKMPOBAHUE
palioHOB 00JIACTH MO YPOBHIO PECYpPCHOTO TOTEHIHana (Ta-
onuma 14).

Takum oOpa3zoM, npoBeeHHbIH aHanu3 (Tabnuna 14) mo-
3BOJIMJ BBISIBUTH BCETO OJIMH PaiOH C BHICOKUM YPOBHEM pe-
CYpPCHOTO TOTeHIana, 19 paifoHOB co cperHUM ypoBHEM H 4
paiioHa ¢ HU3KUM ypoBHEM. [1010KHUTETBHBIM MOMEHTOM SIB-
JIIETCSL OTCYTCTBUE PallOHOB C KPUTHYECKUM ypoBHEM. [Ipo-
BEJICHHBIN aHAJIN3 OLIEHKH IATH TPYII MTOKa3aTeNneil BBIIBUII,
410 HamboJee HU3KOe 3HaueHHE HAONIOIAeTCsl Y WHTErpalib-
HBIX TTOKa3aTelell HHHOBALMOHHOTO, KaJpOBOTO U TPOU3BO/I-
CTBEHHOTO PECYpPCHOTO MOTEHIHAA.

ITo pe3ynpraTaM IMPOBEJCHHOTO aHATIH3a MOXXHO BBIIBUTH
PSAA BHYTPEHHHUX M BHEIIHUX yTpo3, KOTOPbIe BO3HUKIN MIN
MOT'YT BO3HMKHYTb y psiia OpraHU3alui, 10 KaXKI0H rpymnmie
HMHTETPaJIbHBIX MOKa3aTenel, KOTOpble CHCTEMAaTH3UPOBAHBI B
tabnune 15.

B utore npu BBIpabOTKE MEPONPUATHIA MO MOBBIIICHUIO
YPOBHSI PECYpPCHOI'O MOTEHIMaIa XO3SHCTBYIOINX CYOBbEKTOB
JIOJDKHBI OBITh YYTEHbI BHYTPEHHHME M BHEIUIHHE Yrpo3bl 10
Ka)J0H rpymie nokasareneil. O003HaYeHUE yrpo3 Mo (QyHK-
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IUOHAIBHBIM COCTABJIAIONINM PECYpCHOTO MOTEHIMaia MO-
3BOJIMT BBIPA0OTATh MPaBUIIbHBIA HAOOP NISHCTBHIA 110 UX TIpe-
OJI0JICHUIO WJIM HUBEIUPOBAHUIO, a TAKKE IMOATBEP’KAACTCS
HEOOXOIMMOCTh M3bICKAHUS HOBBIX MOJXOAOB K MOBBHIIICHUIO
MHBECTULIMOHHOW MPUBJIEKATEIbHOCTH, MPEXKJIE BCETO, CEllb-
ckux Tepputopuii [15, ¢. 249], [16, c. 613], [1, c. 259].

Oo6cy:xnenue u BbiBoAbI (Discussion and Conclusion)

[Ipennaraemast MeToauKa 00IaAaeT PSIOM IPEUMYIIECTB,
KOTOpBIC TO3BOJIAT MPUMEHSTh €e KaKk Ha YpOBHE OTAEIBHO
B3ATOTO CyOBEKTa XO3SICTBOBAHUS, TAaK M 10 COBOKYIMHOCTH
TakoBbIX. Habop mokasaresnell (MHAMKaTOPOB), BXOASIIMX B
KXY COCTABIISIOILYIO, MOKET OBITh PACIIMPEH, AOTIOJHEH
B 3aBHCHMOCTH OT LI€JIHM MCCIEAOBAHUS M HAYYHBIX MPEIIo-
yTeHUM aHanuTuka. IIpuMeHseMblii MareMaTUYeCKUM WH-
CTpYMEHTapHi HEe OTSATOIIEH ITpolieaypamMu 00pabOTKH CTaTH-
CTHUYCCKUX JaHHBIX, a 3HAYMT, JOCTYNEH K HCIOIb30BAHHUIO.
COBOKYITHOCTh WMHJMKATOPOB IMOCTpOeHa Mo oduIHraIbHON
OTUETHOCTH CEJIbCKOXO3SIIICTBEHHBIX OPIaHU3ALMM, UTO TAKKE
CBUJICTENBCTBYET O €€ JOCTYIMHOCTH B aHATUTHYECKUX HCCIIe-
JoBaHMsIX [2, C. 568], [6, c. 186].
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Tabnuna 15
eNATCTBYIOLINX Pa3BUTHIO PECYPCHOTO MOTEHIANA
CeNbCKOXO3ACTBEHHBIX OPTaHU3AIIT

BHyTpeHHHE YIPo3bl

| BHeuiHue yrposbl

3eMeJIbHBII pecypcHbI

i1 MoOTeHIMAaa

— HEJJOCTaTOYHOE KOJIMYECTBO 000PYIOBaHHMS, U1l 0OPaOOTKHU ITOYBHI,
— OTJAJICHHOCTh MECTa HaxoXIeHus 3emenb oT MTh;
— MCTOIIEHHOCTh MOYB, HU3KUH YPOBEHB TUIOOPO/IUS TIOUB H .

— M3MCHEHHE 3aKOHOIATeJILCTBA 1 HOPMATHBHO-IIPABOBBIX
AKTOB B chepe 3eMeILHOr0 M HAJIOrOBOTO 3aKOHOAATEIIbCTBA;
— CIOXKHOCTb IIPHOOPETEHNUs 3eMeIbHOr0 (hoHaa B co0-
CTBCHHOCTE MU JIP

Kazposblii pecypcHblii I0OTeHIHAT

— crmabast crcTeMa KOHTPOIIS IPH IIPHEMe Ha padoTy;

— cmabast cicTeMa KOHTPOIS yIpaBIeHHs IEPCOHAIIOM;

— HEBEPHOE pacIpeesICHIe KaIpoB MPEIPUITHS;

— HeahekTUBHAS crcTeMa MOTHBALINY;

— HeJ0CTaTOYHAst KBATH(HKAINS epCOHANa;

— HCYIOBICTBOPCHHOCTE Pa00oYeii 00CTAHOBKOW COTPYIHUKA

[~ xenxaHTUHT (METOZ IPSIMOro 110400pa BHICOKOKBAIH(U-
[IIPOBAHHBIX CHEI[HAINCTOB C ONPEe/IeICHHBIMHI HaBBIKAMH);
— JaBJIEHHE Ha IIEPCOHAJT OPraHU3aLUH, IIOCTYIAFOIIUE U3BHE;
[~ YCIIOBHSI CUCTEMBI MOTHBAIIMHA OPTaHU3alUH, yCTYTAOIINE
CHCTEME MOTHBAIIMX KOHKYPEHTOB;

[~ BHEIIHUE 3aBUCUMOCTY IEPCOHANA TPEANPUITUS

IIpou3BOACTBEHHBIN peCYPCHBII MOTEHIUAJ

— Hed((heKkTHBHAS aCCOPTUMEHTHAS IMOJIUTUKA OPTaHU3AIINY, HE OTBE-
Yaromas moTpeOHOCTSM PhIHKA,

— HapyIlIeHWE YCJIOBHI MOCTABKU IPOAYKIUH, €€ KaueCTBa;

— BBICOKHI1 YPOBEHB 3aTPaTOCMKOCTH ITPOU3BOJICTBA;

— HeahekTUBHAS yUeTHAS TTOJIMTHKA OPTaHU3AIINH, 3aBIIIAIOIIAs Ha-
IoroByto 0a3y W Harpy3Ky OpraHu3allny;

— Hea(pekTHBHAS CHCTeMa MapKETHHIA 0 TIPO/IBHKEHHIO TOBapa Ha

[~ m3MeHeHne 3aKOHOIaTeNIbCTBA, BIUSIONIET0 Ha (POPMHUPO-
BAHUC HpOI/ISBO)lCTBCHHI)IX u (1)I/IHaHCOBle pC3yJ'H)TaTOB;

— IOTepsi PHIHKOB COBITA, HAPYIIIEHUE KOMMEPUECKUX CBSI-
Bei;

— pOCT KOHKYpEHIIHH,

— TepaKThl, TMBEPCHUH, IPUPOIHBIC KaTacTPO(dbI;

— MOIIIEHHHYECTBO U JIp.

[PEIHOK U JIp

HNHHOBaIMOHHBIN pecypcHbIi MOTEHINA

— OTCYTCTBHE IJIEMEHHOTO )KMBOTHOBO/ICTBA;

— HE3HAYMTEIBHOE KOJIMYECTBO AIUTHBIX CEMSH COOCTBEHHOTO MPOU3-
BOJICTBA;

— HU3Kasi OCHAILIEHHOCTh TEXHOJIOTHYECKOT0 MPOIEeCcca;

— HH3Kasl KBaTM(UKaIUs KaApoBOTro COCTaBa 1o padoTe ¢ BBICOKUMHU
TCXHOIOTMAMH U I

[~ CJI0KHOCTB HOJIyYEHUS FOCYAapPCTBEHHOH HOAACPKKH 1O
[Pa3BUTHIO MaTepHaIbHO-TEXHUYECKOH 0a3bl;

— CJIO’KHOCTb B BBIBEJICHUH SJIMTHBIX CEMSH, TPYAHOCTH B
[IpOBeICHUN JJa0OPATOPHBIX UCCIIENOBAHUIA;

— TPYHOCTb aJlaNTalliy IUIEMEHHBIX JKMBOTHBIX K KIMMaTH-
9eCKHM 0COOCHHOCTAM O0IACTH M I

POuHaHCOBBIH pecypCHbI MOTEHIIHAJ

— HU3KUH yPOBCHb KBATH(DUKAIMN yYCTHOTO U (DHUHAHCOBO-IKOHOMH-
[IECKOTO MepcoHaa;

— HeaekTuBHAS crcTeMa pacdyeToB (MJIaTEXKHOW JAUCIHUITIIMHBI);

— HI3Kast 3Q(EKTUBHOCTD HIIM OTCYTCTBHE CUCTEMBI BHYTPEHHETO
KOHTPOJIS;

— HEJOCTATKH B [UIAHUPOBAHUU (DHHAHCOBBIX MOTOKOB OPraHU3AINH;
— HepalMoOHAIbHOE pacrpeieieHie HCTOYHNKOB (PUHAHCHPOBAHUSI

— M3MEHEHHE 3aKOHOATEIbHBIX U HOPMATHUBHBIX aKTOB,
BIUSIOIINX HA (PUHAHCOBOE COCTOSTHHUE OPTraHHU3ALNH;

— HeZI0OPOCOBECTHASI KOHKYPEHIHS,

— CHIDKEHHE TIAaTEKECIOCOOHOCTH 1IeOUTOPOB;

— ocitabieHne MPaBOBBIX HOPM 3aIUTHI CEIbX03TOBAPOIPO-
M3BOIUTEIICH;

0OOPOTHERIX M BHCOOOPOTHBIX CPENICTB M IIP

— TCHEBBIC DKOHOMHWYCCKHUE OTHOIICHUA

Analysis of internal and external threats to development of resource potential of agricultural organizations

Table 15

Internal threats

External threats

— insufficient equipment for tillage;
— distance of land location from MTB;
— soil depletion, low soil fertility, etc

Land resource potential

— amendment of legislation and regulations in the field of
land and tax legislation;
— complexity of land ownership, etc.

Personnel resource potential

— weak hiring control system,

— weak Human Resources Control System,

— incorrect distribution of enterprise personnel;

— ineffective motivation system;

— inadequate staff skills;

— dissatisfaction with the employvee's work environment

— hedhunting (method of direct selection of highly qualified
specialists with certain skills);

— pressure on external personnel of the organization;

— conditions of the motivation system of the organization,
inferior to the motivation system of competitors,

— external dependencies of the enterprise personnel

Production resource potential

— ineffective assortment policy of the organization that does not meet
the needs of the market;

— violation of product delivery conditions and quality;

— high level of production costs;

— ineffective accounting policy of the organization, overstating the tax
base and burden of the organization;

— inefficient marketing system to market the goods, etc

— change of legislation affecting production and financial
results;

— loss of markets, disruption of commercial ties;

— increased competition,

— terrorist attacks, sabotage, natural disasters;

— fraud, etc.

Innovative resource potential

— lack of breeding,

— a small number of elite seeds of their own production,

— low process equipment;

— low qualification of personnel for work with high technologies, etc.

— the difficulty of obtaining state support for the develop-
ment of the material and technical base;

— difficulty in breeding elite seeds, difficulty in conducting
laboratory studies;

— difficulty of adapting tribal animals to climatic features of
the region, etc

Financial resource

otential

— low level of qualification of accounting and financial and economic
personnel,;

— inefficient settlement system (payment discipline);

— poor or no internal control system,

— deficiencies in the planning of financial flows of the organization,
— irrational allocation of sources of financing of working and non-
current funds, etc

— amendment of laws and regulations affecting the financial
condition of the organization;

— unfair competition,

— reducing the solvency of debtors;

— weakening of legal norms for the protection of agricul-
tural producers;

— shadow economic relations
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Method of integral assessment of resource potential
of agricultural organizations region

M. A. Sumarokova'**
'Kurgan State Agricultural Academy named after T. S. Maltsev, Lesnikovo, Russia
SME-mail: marinal512_93@mail.ru

Abstract. Purpose. The article tests the methodology of determining an integral indicator of the resource potential of agricul-
tural organizations of the Kurgan region in the context of districts. Based on the results obtained, internal and external threats
were systematized according to the functional components of the resource potential, which will make it possible to develop the
right set of actions to overcome or level them, as well as the need to find new approaches to increasing investment attractive-
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ness, especially in rural areas. The purpose of the proposed methodology is to assess resource potential, identify threats and
determine investment-attractive territories by the types of investments attracted (private, public). Methodology and methods.
The methodology is based on the assessment of the following types of functional components of the resource potential: land,
labor, material, innovative, financial. For each type, a system of indicators was selected that reflect the state and effectiveness
of their functioning. In order to avoid accidental fluctuations, a sample of indicators for 3 years was made with subsequent
averaging. Each indicator system undergoes a normalization procedure. All this makes it possible to bring the system of het-
erogencous indicators to a single foundation, and, therefore, makes it possible to integrate their influences. Taking into account
the significance of each indicator participating in the calculation, an integral assessment is formed for each group of indicators,
and then, by simple summation, an integral indicator of the resource potential. Results and scope. The methodology was tested
according to the annual reporting of agricultural organizations of the Kurgan region. The sample was made for three years in the
regions of the region. The calculations make it possible to arrange the territories according to the level of resource potential and
its functional components. Moreover, the methodology allows you to identify the weakest aspects of resource potential, and,
therefore, to correctly develop a set of measures to eliminate threats and determine investment-attractive territories by the types
of investments attracted (private, public). Scientific novelty. The advantage of this approach is the ability to determine the level
of resource potential of both an individual business entity and a certain territory. Moreover, the system of indicators included in
the model may vary depending on the purpose of the study, the composition of the functional components. The mathematical
tools used, the information base make the technique available for use, conducting analytical studies.

Keywords: resource potential, investment attractiveness, methodology, agricultural organizations, indicator, normalization pro-
cedure, integral indicator, rating, problems.
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