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In world agriculture diseases lead to a shortage of grain of approximately 135 million tons
annually. It has been determined that the use of only one resistant variety corresponds, equally, to
an increase in sown areas by 15-20 %, and their introduction reduces the need in using about 14-
15 thousand tons of pesticides. Thus, the introduction of ecologically adaptive varieties will reduce
the anthropogenic load on agrocenoses due to the higher resistance of genotypes to pathogens. The
research results on the assessment of soybean varieties by adaptability (ecological plasticity and
stability) in different soil and climatic conditions by resistance to diseases (downy mildew, viral
mosaic) have been presented. The ranking of soybean varieties according to environmental
plasticity and stability in accordance with their response to environmental conditions has been
conducted. Our researches have shown that the intensity of the development of downy mildew and
viral mosaic depends not only on the genetic characteristics of genotypes, but also on factors that
are associated with the growing zone, especially with the hydrothermal and edaphic conditions of
the region. The highest value for cultivation in different ecogradients under contrasting edaphic and
hydrothermal conditions are the varieties that have disclosed the maximum indicators of downy
mildew and viral mosaic resistance. Oriana — 84.1 and 82.8 %, Hoverla — 83.3 and 83.0 %,
Amethyst — 80.1 and 80.7 %, Vezha — 79.5 and 80.6 % — with increased resistance during the
research period in different ecogradients. At the same time, the varieties Oriana and Hoverla
reacted little to changes in environmental conditions environment (hydrothermal and edaphic
conditions), providing high stable stability indicators, and the Vezha and Amethyst varieties — to
plastic and highly plastic, with a high response to changes in growing conditions.

Key words: ecological plasticity, adaptability, ecogradient, stability, environmental
conditions, hydrothermal regime, soybeans.

Table 2. Fig. 3. Lit. 14.

Introduction. Taking into consideration the fact that in recent decades global
climatic changes and fluctuations of different environmental factors have been quite
noticeably traced, the creation of stress-tolerant varieties and hybrids of F1
agricultural plant species is considered as one of the priority national tasks, which is
now being solved even by those countries that have relatively favourable soil and
climatic conditions [1]. At the same time, as the author notes, one of the main tasks in
ecological plant breeding is the combination of high potential productivity and
resistance to environmental stress factors in a variety or hybrid. The requirement for
the above-mentioned combination is not accidental. It has been experimentally
proven that at present only 30-40% of the potential productivity of varieties is
realized in mass production, and at best 50-60% of the potential productivity of
varieties. The main reason for this is their lack of environmental sustainability.
Therefore, it is obvious that under unstable growing conditions, the resistance of
lines, varieties and hybrids to abiotic and biotic stresses becomes the main factor
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in the biologisation and ecologisation of intensification processes in crop production
[2].

Creation of resistant varieties is the most effective tool of combating plant
diseases, including soybeans. Their introduction into production eliminates the need
for plant protection measures, which require significant funds, and most importantly,
ensures the cultivation of environmentally friendly products and environmental
protection [3].

Analysis of recent research and publications. Under constant influences of
adverse environmental factors: temperature fluctuations, droughts, excessive
moisture, soil salinisation, etc., each plant organism is able to adapt to these
conditions only within the limits determined by the norm of the reaction of its
genotype. The higher the ability of a species to change its metabolism according to
the ranges of changing conditions is, the wider its response rate and the higher its
ecological adaptive capacity is [4].

The current conditions of anthropogenic pressure on the biosphere and global
climate change cause the primary problem of theoretical and experimental ecology
related to understanding the mechanisms of functional relationships of plants with the
environment, which ensure their growth, development, reproduction and distribution
in various regions of the world. Climate change has a significant impact on the living
conditions of biotopes, to which plants leading a predominantly sedentary lifestyle
must quickly adapt. The emergence of new stable phenotypes through epigenetic
modifications, phenotypic plasticity, is viewed as the basis for the survival and
conservation of populations, as well as one of the key elements in the evolution and
ecological relationships of species in biotopes [5].

Ecological plasticity is understood as the ability of a variety to form high yields
under diverse soil and climatic conditions in different years of cultivation. If we look
at the degree of its reaction to changing conditions as the ecological plasticity of a
variety, then a variety is considered highly plastic, which quickly increases this trait
with the improvement of conditions and quickly decreases it with their deterioration.
Highly plastic varieties are often suitable for growing in favourable conditions and
soil fertility. At the same time, low-plastic varieties are less responsive to changes in
the environment and are most suitable for growing in harsh conditions, where they do
not reduce productivity and quality [6, 7].

Determination of the optimal plant varieties that can stably realise their potential
and at the same time adequately respond to changes in growing conditions constantly
attracts the attention of scientists. According to S.A. Eberhart and W.A. Russell,
medium-plastic varieties with a high average trait value and high stability in different
growing conditions are preferable [8]. G. Wricke considers the most adapted
genotypes to be those which have minimal interaction with the environment, or a
high stable implementation of the characteristic response of the genotype trait
(relatively stable) [9]. According to K.W. Finley and J.N. Wilkinson, the optimal
variety is characterized by high overall adaptive capacity and the highest yield in
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favourable environments, providing maximum stability in unfavourable
environments [10].

The main source of phenotypic plasticity is assumed to be the wide distribution
of epigenetic mechanisms of developmental regulation in plants, that is, high
plasticity of the epigenome compared to the genome and, at the same time, sufficient
stability of the epigenome to transmit adaptive changes in generations. A sharp
increase in epigenetic diversity in plant populations under conditions of adverse
environmental changes is observed in case of an almost unchanged genetic
background. Numerous spontaneous natural and experimental epimutations are
observed. They have visible phenotypic manifestations and are stably inherited in
generations of plants. The fundamental difference between epimutations and classical
mutations is their reversibility. Such variability is supposed to allow plants in
adapting to changing environmental conditions in a time too short for adaptive
mutations to occur [11].

Phenotypic plasticity, namely, the ability of the genotype to change its
expression and realise itself in different phenotypes in response to various external
influences, determines the adaptation of organisms to temporal and spatial variations
of the external environment [10].

The modular concept of phenotypic plasticity has been proposed. According to
this concept, changes in the expression of traits occurring while growth and
development, as well as under the influence of the external environment, appear at
the level of modules [12].

The plasticity of the whole organism is a manifestation of all the responses of
the individual modules and the interaction between them. Extensive theoretical and
experimental researches of phenotypic plasticity in populations, at the interpopulation
and interspecific levels are currently being carried out in order to clarify its
significance in evolution, specialisation, population dynamics and survival in a
heterogeneous environment [13].

The concept of plasticity has been emphasized as a general biological
phenomenon that requires special attention to its environmental aspects, since a
significant impact of the plasticity of organisms on the stability and local diversity of
populations and communities is assumed by influencing energy transport, carbon
cycles, the number of trophic levels, nutrient cycling and primary productivity. The
prospect of plasticity research in the ecological aspect for further understanding of
both the mechanisms of responses of organisms to the action of the abiotic and biotic
environmental factors, and the influence of these responses on the relationship of
organisms with each other and the environment has been highlighted [7].

Stable in yield and suitable for growing in different climatic conditions of the
region varieties are of great importance for agriculture. In favourable conditions,
greater preference is given to varieties with high potential productivity, in
unfavourable and extreme conditions, the latter should be combined with sufficiently
high environmental stability [8].
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Phenotypic plasticity is believed to be realised within the normal response on the
basis of metabolic and hormonal regulation of gene expression and provides two
directions of the adaptation process: rapid acclimatisation in response to daily and
seasonal fluctuations in environmental factors and long-term adaptation to moderate
chronic exposure to adverse changes in environmental factors. As we have already
noted, it has recently been pointed out that the key to the plasticity of plant responses
to environmental signals must be the epigenetic system as a part of the transmission
of the perceived external signal to changes in gene expression, which has the
potential to maintain a stable memory across multiple cell generations [1].

The adaptability of the variety to various weather, soil and economic conditions
has been called ecological plasticity [3]. Plasticity has been proposed as a term
referring to an adaptive mechanism due to environmental conditions. A high
plasticity index characterises plants that respond optimally to the heterogeneity of the
environment [5].

As a result, the analysis of ecological plasticity and stability, enables finding out
not only the diverse rate of response of growing conditions, but also identifying
genotypes that can realise productivity with significant changes in environmental
factors and ensure the most effective use and distribution of them [3].

Most researchers [14] believe that in order to obtain a reliable assessment of the
adaptive potential of varieties, it is advisable to conduct their ecological testing in
various environments using different static assessment methods.

The purpose of the research is to protect soybean crops from diseases is one of
the key problems in the regions where soybeans are sown. The introduction into
production of varieties with high field resistance to pathogens is the main reserve for
increasing the productivity of this crop. In this regard, there is a need to research
changes in the structure of phytopathogen populations and assess resistance to them.

Research methods. The researches were conducted during 2010-2021, which
were contrasting in terms of hydrothermal regime and at variety testing points located
in different edapho-climatic provinces of Ukraine. This ensured the study of the
reaction of varieties according to the gradient of variability of environmental factors.
Soil differences were represented by grey forest soils in Vinnytsia region, podzolic
black soils in Poltava region, and typical black soils in Kyiv region

The object of the research is such soybean varieties: Amethyst, Hoverla,
Artemida, Femida, Zolotysta, Vezha and Oriana, which are included in the State
Register of varieties suitable for distribution in Ukraine. The research has been
conducted according to the standard methodology [1].

Assessment of the indicators’ ecological plasticity and stability in terms of
resistance to diseases (downy mildew and mosaic virus) was carried out in
accordance with the method of Eberhart and Russell [8]. It is based on the calculation
of two parameters: the coefficient of ecological plasticity or linear regression (bi) and
the dispersion or stability variance (Si?). The first indicates the response of the
genotype under changes in growing conditions, and the second characterises the
stability of the variety in various environmental conditions [8].
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Due to the calculation results of the plasticity (bi) and stability parameters (Si2),
the following grouping ranks have been distinguished for varieties: 1) indicators bi <
1, Si? > 0 — have better results in unfavourable conditions, unstable; 2) indicators bi <
1, Si? = 0 — have better results in unfavourable conditions, stable; 3) indicators bi =1,
Si? = 0 — respond well to improved conditions, stable; 4) indicators bi = 1, Si*> 0 —
respond well to improving conditions, unstable; 5) indicators bi > 1, Si® = 0 — have
the best results in favourable conditions, stable; 6) indicators bi > 1, Si? > 0 — have
better results in favourable conditions, unstable.

Accurate assessment of the genotype by ecological plasticity and stability
(adaptability) involves research of the peculiarities of resistant indicators to harmful
objects (diseases) under changes in abiotic factors during the growing season. In our
research, this chief requirement has been confirmed, and a significant difference in
the hydrothermal coefficient has been determined (Fig. 1).
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Fig. 1. Hydrothermal coefficients during the growing season (BBCH-10-99)
(May-September) 2010-2021

Our research has shown that the intensity of development of downy mildew and
mosaic virus depends not only on the genetic characteristics of soybean varieties, but
also on factors related to the growing zone, especially the hydrothermal conditions of
the region. The highest values of the hydrothermal coefficient were observed in 2011,
2013, 2014, 2021, where GTC = 1.39, 1.45, 1.2; 1,36, 1,09, 1,3; 1,57, 1,12, 1,2; 1,2,
1,5, 1,3. This affected the degree of damage by downy mildew, which was higher in
years with significant moisture supply, namely in the specified growing seasons,
while in dry years, in 2015, 2019, 2020, the development of the causative agent of
this disease was minimal. However, under dry conditions, there was a higher level of
mosaic virus damage due to the activation of viromorphic insects — aphids.

Research results. The results of the analysis of hydrothermal conditions, which
developed during the research, were reflected in forming significant indicators of the
influence of the genotype’s mean squares (according to the Fisher criterion) — 904.8,
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the conditions of the year — 261.2 and their interaction — 13.2, in the variance of the

two-factor analysis of the dispersion analysis of the results of the varieties’ resistance

to downy mildew. The above mentioned factors enable evaluating soybean varieties

using different approaches and methods for assessing their environmental plasticity
and stability (Table 1).

Table 1

Ecological plasticity and stability of soybean varieties due to downy mildew

resistance, % (2010-2021)

Downy Hom-
mildew Coefficient Homeo- Components
>,  [resistance, % staticity
% 2 ~ | = < Stability
S = =2 o A 9 variance
= 5258< | < | ) £ _ ]
= 25 |5 > & 2 © <
5 S g |8 = =
S © & &3 8
> = £ S
>
Amethyst 80.1 12 96.4 36 0.26 225 0,1 0.11
Hoverla 83.3 0.9 97.0 3.0 0.87 28.2 -0.005 0.23
Artemida 77.3 1.0 96.8 3.2 0.17 23.8 0.03 0.07
Femida 74.6 1.1 96.3 3.7 0.56 20.1 0.07 0.16
Zolotysta 78.5 1.0 96.8 3.2 0.21 24.5 0.03 0.08
\Vezha 79.5 1.0 96.8 3.2 0.26 24.9 0.03 0.1
Oriana 84.1 0.8 97.5 2.5 1.04 33.2 -0.09 0.29
Factor Fo Fr
Variety 904.8 2,19
Conditions 261.2 1,54
Interaction
variety - 13.2 1,39
conditions

source: formed on the basis of own research

In terms of downy mildew resistance in the conditions of a contrasting eco-
gradient, the varieties Oriana — 84.1% and Hoverla — 83.3% stood out, which were
distinguished by a conservative reaction to changes in the hydrothermal mode of
cultivation, the coefficient of ecological plasticity (bi) < 1. Namely, soybean varieties
Oriana and Hoverla provided high rates of downy mildew resistance, despite the
improvement or deterioration of the hydrothermal regime in different eco-gradients
of researches. These varieties showed the highest indicators of agronomic stability
(As) — 97.5 and 97.0 % and the lowest coefficient of ecological variation (V, %) in
our studies among the presented varieties — 2.5 and 3.0%. The ecological coefficient
of variation characterises the degree of variability of the arithmetic mean (up to 10%
—low, 11-20% — medium, and > 21% — high).

60



ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Cenekyis, HACIHHUYMEBO, No34
TA JIICIBHUL]TBO HACIHHE3ZHABCTNGO MA COPMO3HABCMBO 2024

Homeostaticity is an important indicator of resistance to adverse environmental
factors, that shows the ability of genotypes to reduce the effects of harmful biotic and
abiotic environmental factors. High homeostatic (Hom) revealed itself in the soybean
varieties Hoverla and Oriana — 28.2 and 33.2.

The Vezha variety was distinguished by the highest response to the
improvement of environmental conditions, in which the coefficient of ecological
plasticity (bi) = 1. Downy mildew resistance — 79.5%, relatively high values of
stability variance (Si?), which characterises the stability of its characteristics in a
certain range of environmental situations or deviation from the direction of the
coefficient of ecological plasticity is maximum close to 0. The coefficient of
agronomic stability (A s) makes up 96.8%, and the coefficient of variation (V%) —
3.2%. The Amethyst variety was characterized by the highest environmental
plasticity (bi) — 1.2, that is, the variety responds well to the improvement of the
agricultural background of cultivation. Variana stability (Si?) is maximum close to 0,
the ecological coefficient of variation (V, %) — 3.6%, and the agronomic stability
(A's) —96.4%.

A thorough analysis of the assessment of soybean genotypes’ ecological
plasticity and stability [8] (Figure 2) showed that the varieties of the first (I) zone
belong to genotypes with a high response to changes in growing conditions.

o
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Fig. 2. Division of soybean varieties into classes due to plasticity (ai) and

stability (A) of downy mildew resistance
source: formed on the basis of own research

Namely, the varieties Amethyst and Femida should be recommended
for cultivation in conditions of Intensive agriculture. However, in case of a low
agricultural background, the indicators of downy mildew resistance of
such  genotypes are sharply reduced. The ecological plasticity of the varieties
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located coordinately in the second (Il) zone remains at the level of medium
plasticity, these varieties include the Artemida, Zolotysta and Vezha. In their turn,
the varieties whose coordinates are located in the third (111) zone, primarily
Oriana and, to a lesser degree, Hoverla, are more conservative in their response
to changes in environmental conditions. According to this grouping, the first rank
includes the varieties Hoverla and Oriana, the third rank — Artemida, Zolotysta
and Vezha, the fifth rank —the Amethyst variety and the sixth rank — Femids.

The conducted two-factor variance analysis has made it possible to testify the
significance (according to the Fisher criterion) of the influence of the genotype’s
mean squares — 2359.3 and edapho-climatic conditions — 213.8 and their interaction
— 1.73 in a separate variance of statistical processing of mosaic virus resistance
(Table 2).

In its turn, this has allowed us to assess genotypes in different ecogradients in
terms of environmental plasticity and stability. Due to mosaic virus resistance, the
following varieties stood out: Hoverla — 83.0%, Oriana — 82.8%, Amethyst — 80.7%
and Vezha — 80.6%. It should be noted that according to the parameters of

Table 2
Ecological plasticity and stability of soybean varieties due to mosaic virus
resistance, % (2010-2021)

:\élsoi:?;ﬁgg'rlgz Coefficient ‘g ::Ztrir:: ?t(;/_ Components
D
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g 2 ;C;' = § 32; % £ 5 & =z
s s |82/ 2| & | °
18 7% S
S @ >
Amethyst 80.7 10 04,7 53 0.05 15.3 0.023 0.15
Hoverla 83.0 0.8 95,5 4.5 0.16 18.4 -0.16 0.14
Artemida 79.5 1.2 93,4 6.6 0.15 12.1 0.38 0.04
Femida 73.0 1.2 93.1 6.9 0.66 10.5 0.31 0.18
Zolotysta 79.6 1.0 94.7 5.3 0.04 14.9 0.02 0.15
\VVezha 80.6 0.9 94.8 5.2 0.05 15.4 0.02 0.16
Oriana 82.8 0.9 95.3 4.7 0,42 17.7 -0.13 0.18
Factor Fo Fr
Variety | 2359.3 2,19
Conditions 213.8 1,54
Interaction
variety 1.73 1,39
conditions

source: formed on the basis of own research

62



ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Cenekyis, HACIHHUYMEBO, No34
TA JIICIBHUL]TBO HACIHHE3HABCTNGO MA COPMO3HABCMBO 2024

ecological plasticity and stability (adaptability), the listed varieties belong both to
genotypes with a good response to changes in growing conditions, the coefficient of
ecological plasticity (bi) = 1 — Amethyst, and to the coefficient of ecological
plasticity (bi), which are conservative in response to changes in the agricultural
background of cultivation < 1 — Hoverla, Oriana and Vezha. These varieties
provided the highest indicators of agronomic stability (As) from 94.7 to 95.5% and
the lowest ecological coefficients of variation (V%) from 5.3 to 4.5%. Moreover,
these varieties have the highest indicators of homeostaticity (Hom) from 15.3 to
18.4%, and according to the indicators of variance stability (Si?), the listed
genotypes are stable, since the stability variance is maximum close to 0.

A thorough analysis of the assessment of soybean genotypes’ resistance to
mosaic virus, presented graphically in Figure 3, testified that the varieties of the first
(I) zone belong to the genotypes with a high response to changes in growing
conditions, namely the Artemida and Femida varieties. Thus, such varieties should be
recommended for cultivation in conditions of intensive agriculture.
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Fig. 3. Division of soybean varieties into classes due to plasticity (ai) and stability

(M) of mosaic virus resistance
source: formed on the basis of own research

However, on a low agricultural background, they are strongly affected by
mosaic virus. The ecological plasticity of varieties located in the second (I1) zone is
at the level of average plasticity, typical for the Zolotysta and Amethyst soybean
varieties. However, the varieties with coordinates located in the third (I11) zone are
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more conservative in their response to changes in environmental conditions. They
include the Hoverla, Oriana and Vezha varieties.

Consequently, in accordance with the above grouping, the Oriana and Hoverla
varieties belong to the first rank, the VVezha variety — the second rank, the Amethyst
and Zolotysta varieties — the third rank, the Artemida and Femida — the sixth rank.

Conclusions. Thus, the highest value for cultivation in different ecogradients
under contrasting edaphic and hydrothermal conditions are varieties that have shown
maximum indicators of resistance to downy mildew and viral mosaic. During the
research period, the following varieties were noted with increased resistance in
different ecogradients: Oriana — 84.1 and 82.8%, Hoverla — 83.3 and 83.0%,
Amethyst — 80.1 and 80.7%, Vezha — 79.5 and 80.6%. At the same time, the Oriana
and Hoverla varieties reacted little to changes in environmental conditions
(hydrothermal and edaphic conditions), providing high stable resistance indicators,
and the Vezha and Amethyst varieties were plastic and highly plastic, with a high
response to changes in growing conditions. However, according to the
comprehensive assessment of ecological plasticity and stability (adaptability), the
varieties Oriana, Hoverla, Vezha and Amethyst showed the highest rates of resistance
to downy mildew and viral mosaic during the period of research in the contrasting
ecogradient and have the maximum correspondence of the genotype due to the
conditions of existence that have developed for the implementation of resistant
indicators due to the mentioned harmful objects.
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AHOTALIIA
EKOJIOTTYHA IVIACTHYHICTD I CTABLUIBHICTE COPTIB COI 34 YMOB
BHPOII[YBAHHA Y PI3HOMY EKOI'PAJIIEHTI

YV ceimosomy 3emnepobcmai x6o0poou npu36005ams 00 Hedobopy 3epra 6ins 135 man m wopiuno.
Bcemanosneno, wo suxopucmanms auuie 0OHUX CIILIKUX COPMIB 8ION0BIOAE PIBHOI MIPOIO 30LIbULEHHIO
nocienux niow Ha 15—20 %, a ixne 6npoeadicerHss 3HU3UN0 6 HeOOXIOHICMb Y 3ACMOCY8AHHI NPUOIUIHO
0o 14-15 muc. m necmuyudis. Tak, 6npo6adl’ceHHs eKON020-A0ANMUBHUX COPMI8 00380 UMb
3MEHWUMU AHMPONO2EHHEe HABAHMAICEHHS HA A2POYEHO3U 3A80AKU GUYILL CMIIKOCMI 2eHOMUNI8 00
Namozenie.

Haseoeno peszyromamu Oocniosxcenv oyinku copmié coi 3a a0anmueHicmio (eKo102i4HO0
niacmuyHicmio i cmaOiibHICMIO) V  PI3HUX  IPYHMOBO-KIIMAMUYHUX YMOBAX, A MAKONC 34

65


https://doi.org/10.1016/j.njas.2011.01.003
https://doi.org/10.2135/
https://doi.org/10.2135/cropsci1966.0011183X000600010011x
https://doi.org/10.2135/cropsci1966.0011183X000600010011x
http://dx.doi.org/
https://doi/
https://doi/

ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO Cenekyis, HACIHHUYMEBO, No34
TA JIICIBHULITBO HACIHHE3HABCTNBO A COPMO3HABCIEO 2024

cmitukicmio 00 X80pob (nepoHocnopos, sipycua mosaixa). Ilposedeno panicysanns copmie coi 3a
eKOJI02TYHOW  NAACMUYHICMIO | cmabiibHicmio  8I0N0GIOHO 00 IXHIX peakyii Ha YMO8U
HAaBKONUWHb020 cepedosuwa. Hawi Oocnidocenns nokasanu, w0 IHMEHCUBHICMb PO3IBUMKY
NEepoOHOCNOpO3y U BIPYCHOI MO3AiKU 3anexcamv He MINbKU 6i0 2eHemuyHux ocobausocme
2EHOMUNIB, a U 8i0 YUHHUKIG, AKI NO8 S3aHI i3 30HOI0 BUPOULYBAHHSI, OCOOIUBO 3 2I0POMEPMIUHUMU U
edaghiunumu ymosamu pe2iony. Haiisuworo yinnicmio 01 8Upowy8ants y pisHoMy ekoepadieHmi 3a
KOHMPACHUX e0ahiuHux i 2i0pomepmMivHuUxX yMo8 € copmu, SKi NPOsAGUIU MAKCUMATbHI NOKA3ZHUKU
CMIUKICHUX XAPAKMepucmux 00 NepoHOCNnopo3y i GipycHoi mo3aiku. 3 nidguuenoio cmiuKicmio
YIPOoO0BIHC Nepiody 00CIIOHCEHb Y PIZHOMY eKoepadieumi eio3Hauunucs maxi copmu.: Opiana — 84,1
i 82,8 %, I'osepna — 83,3 i 83,0 %, Amemucm — 80,1 i 80,7 %, Beaxca — 79,5 i 80,6%. Boonouac
copmu Opiana i losepra mano peazysanu Ha 3MIHY YMO8 HABKOIUWHLO20 CEPeoosuwya
(ciopomepmiuni 1 edaghiuni ymosu), 3a6e3neyyrouu GUCOKI CmMali NOKAZHUKU CIMIUKOCMI, a copmu
Beoswca ma Amemucm — 0o nracmuunux i 8UCOKONIACMUYHUX, 3 BUCOKUM GIOKIUKOM HA 3MIHY YMO8
BUPOUYEAHHA.

Knrwowuosi cnosa: exonociuna niacmuynicms, a0anmuHicmv, eK0ZpadicHm, cmabiibHiCmb,
YMO8U cepedosuwya, 2I0poOmepMIdHULL PEHCUM, COSL.
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