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Abstract. Currently, the issue of creating varieties with complex resistance
to the most common diseases of winter barley, considering soil and climatic
conditions, is extremely important. This is primarily conditioned upon the
tasks of protecting the environment from pesticide pollution and contributes
to a significant improvement in the sanitary situation. Important in this
context is the search for and evaluation of samples with effective disease
resistance genes to use them as parental components in crosses. The aim of
this study was to identify varieties of winter barley with a high level of yield
and resistance to leaf fungal diseases in the western region of Ukraine.The
study was conducted using field (assessment of disease development in winter
barley varieties), laboratory, analytical and mathematical and statistical methods.
The results of research of winter barley variety samples in the competitive
variety test for resistance to leaf fungal diseases are highlighted. Varieties
with resistance to pathogens of dark brown spot Bipolaris sorokiniana
Shoem - Zbruch, Shyrokolystyi, Liubomyr, Kormovyi, Dnister; and to the
causative agents of rhinosporiosis Rhynchosporium graminicola Heinsen -
Shyrokolystyi, Liubomyr, Kormovyi, Dnister, Babylon, Babylon x HE 0.05%.The
highest grain yields on average in 2017-2019 among the studied varieties
of winter barley were Zbruch, Obroshynskyi x NE 0.05%, Dnister, Kormovyi,
Shyrokolystyi, 3.63; 3.42; 3.33; 3.33, 3.25 t/ha. It was found that the most
valuable are the varieties: Shyrokolystyi, Kormovyi, Dnister, which are
characterised by a combination of high index of complex stability with
productivity. The highest indicators of stress resistance were found in
cultivars: Dnister (-0.07), Obroshynskyi x NE 0.05% (-0.12), Liubomyr (-0.13).
High genotypic plasticity was observed in the varieties: Zbruch (3.84),
Obroshynskyi x NE 0.05% (3.62) and Dnister (3.51 t/ha). Further research
will focus on the development of rhinosporiosis and dark brown spots of
winter barley depending on environmental factors in the western region
of Ukraine
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INTRODUCTION

In the grain balance of Ukraine, one of the main insurance
crops is winter barley, which has a fairly high profitability,
its cultivation requires minimal costs. The area under winter
grain in Ukraine in 2019 was 7.2 million hectares,and in
the Lviv region - 22.9 thousand hectares (Petrychenko
& Likhochvor, 2020). The increase in the production of
barley grain as a food and feed crop is explained by the
modern concept of nutrition, which involves the use of
a wide range of foods with high taste, the need to provide
the human body with sufficient proteins, carbohydrates,
minerals, essential amino acids, vitamins, etc. (Bilovus &
Zayats, 2014; Lykhochvor & Matkovska, 2017; Mikhailenko,
2008).

Modern technologies of the selection process of
such an important crop as winter barley, help to create
new varieties with high yields at relatively low economic
costs.

The experience of Ukrainian and world selection
shows that in the process of creating varieties of winter
barley in some cases the availability of source material
is crucial, which combines productivity with adaptive
traits (Gudzenko & Vasylkivsky, 2017; Demidov et al., 2017;
Anbessa et al., 2010; Van Oosterom & Acevado, 1992).

Extensive adaptation of the variety to radically
different growing conditions is a relatively rare case. In
the history of selection and production, such unique gen-
erally recognised varieties were: wheat — Myronivska 808,
barley - Wiener (Vasylkivskyi & Gudzenko, 2017; Hudzenko
et al., 2019). However, varieties with wide adaptability
may be inferior to more locally adapted in specific con-
ditions (Abessa et al., 1992; Ceccarelli, 1996). This is es-
pecially true of conditions with strong pressure of en-
vironmental factors (drought, waterlogging, etc.) (Van
Oosterom & Acevado, 1992; Von Korff et al., 2008).

Data from a recent survey of 410 farmers and
114 consultants in Germany on the impact of recent
climate change on plant productivity are almost iden-
tical. The increase in the frequency of droughts and dry
winds, the increase in the incidence of heavy rains, and
the mitigation of winters have been noted as the main
effects of climate change. Based on empirical data, re-
spondents are inclined to believe that special varieties
are needed to adapt to these changes. Productivity, eco-
logical stability, resistance to lodging and drought tol-
erance are noted as the main features of such varieties.
There is a unanimous opinion on the need for continu-
ous research on the ecological stability of the varieties
created (Macholdt & Honermeier, 2016).

In connection with global climate change and
warming, the selection of varieties of winter cereals for
specific soil and climatic conditions with high winter
hardiness and disease resistance is of particular impor-
tance (Levitin, 2012; Solonechnyi et al., 2017).

One of the factors that negatively affects the
yield is the impact of harmful pathogens. According to
leading scientists (Solonechnyi et al., 2017; Vasylkivsky
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& Sabadyn, 2015; Lytvynenko & Volkodav, 2005), plant
diseases are one of the main factors destabilising ag-
ricultural production. In most areas of Ukraine, fungal
pathogens of winter barley reduce yields and worsen
grain quality. Leaf fungal diseases, such as powdery mil-
dew, rhinhosporiosis, reticulate, striped and dark brown
spots, dwarf rust, root rot, etc., are the most harmful.
Losses from widespread pathogens of these diseases
range from 6.0 to 50.0% (Solodushko, 2013).

In the agrocenosis of winter barley there is a
constant change in the virulence of pathogens. Damage
to plants by pathogens depends not only on factors of
plant resistance, but also on the state of the pathogen
population and environmental conditions. The emer-
gence and reproduction of new races of pathogens
leads to the loss of resistance varieties. With the help of
growing resistant varieties can significantly improve the
ecological characteristics of agrocenoses, increase the
profitability of plant production (Solonechnyi et al,, 2014).

Among the main causes of mass destruction of ce-
reals, researchers call the narrowing of genetic diversity,
insufficient use in the selection of introgression of resis-
tance genes from wild plant species and the disappear-
ance of local adapted varieties — sources of resistance to
biotic and abiotic environmental factors (Solonechnyi
et al.,2014; Solonechnyi et al., 2017; BLyzniuk et al., 2019).

A genotype with complex resistance to dark brown
spot pathogens and other diseases is rare, which is espe-
cially valuable for the selection of geneticists. Creation
and introduction into production of resistant varieties of
this culture to the action of various diseases (with a sign
of complex resistance) is a priority for breeders and ge-
neticists (Solonechnyi et al., 2017; Blyzniuk et al., 2019;
Shishkin & Derova, 2014). It has already become clear
that the use of sustainable varieties is an important
environmental factor that provides a significant reduc-
tion in energy costs for crop production. In this regard,
breeders and phytopathologists are faced with the need
to create varieties that combine the same genotype traits
of productivity and disease resistance. The negative impact
of diseases is manifested in many ways and in different
ways depending on the methods of spread, sources of
infection, phase of culture development and weather
conditions. To effectively control diseases, it is necessary
to consider not only weather conditions, phases of crop
development, but also have clear information about the
etiology of the disease and the biology of pathogens.

Dark brown spot is the the causative agent of
Bipolaris sorokiniana Shoem. Prolonged wet and warm
windy weather during the growing season causes damage
to crops; precipitation; late sowing dates; application of
nitrogen fertilizers only. The disease leads to a decrease
in the assimilation surface area, premature drying of
leaves and plants, reduced grain yield and deterioration
of its sowing and technological qualities. With the in-
tensive development of the disease, crop losses can be
30-40% (Sabadin, 2008; Bilovus & Marukhnyak, 2019).
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Rhinosporiosis is the causative agent of Rhynchospo-
rium graminicola Heinsen. Symptoms of the disease are
manifested on both sides of the leaf and leaf sheaths in
the form of gray-green watery, and later when drying -
light spots with a dark brown border. Initially, the leaves
of the lower tiers are infected, but with significant mois-
ture, the disease spreads throughout the plant - to the
flag leaf and ear. With the intensive development of the
disease in the epiphytic years before the shortage of
25% or more (Bilovus & Marukhnyak, 2019). Thus, the
creation of high-yielding varieties of winter barley with
high fodder value is an urgent issue today, in particular
in the Western Forest-Steppe of Ukraine.

The purpose of the work is to identify varieties of
winter barley with a high level of yield and resistance
to leaf fungal diseases in the Western region of Ukraine.

MATERIALS AND METHODS

The research was conducted in 2017-2019 in the con-
ditions of selection and seed crop rotation of the lab-
oratory of grain and fodder crops selection and in the
laboratory conditions (plant protection laboratory) of
the Institute of Agriculture of the Carpathian region
of NAAS. The object of the study were 12 varieties of
winter barley, various institutions-originators, which
are included in the Register of plant varieties suitable
for distribution in Ukraine. The soil of the experimental
plot is gray forest surface gleyed, which is characterised
by the following agrochemical indicators: humus con-
tent in the layer 0-20 cm (according to Tyurin) - 2.1%,
saline pH - 5.8, lightly hydrolyzed nitrogen (according
to Cornfield) - 112.7 mg/kg, mobile forms of phospho-
rus (according to Kirsanov) - 111.0 mg/kg, potassium
(according to Kirsanov) - 109.0 mg/kg of soil. Agrotech-
nics of cultivation of winter barley cultivars is gener-
ally accepted for winter barley in the conditions of the
western region of Ukraine. Predecessor - oil radish, back-
ground of mineral nutrition - N, P, K, ,agricultural ma-
chinery - generally accepted for growing winter barley
in the research area. The estimated area of the site is
25 m?, repetition - four times. Sowing was carried out
with a selection seeder SKS-6-10 with the device of the
central seeding, harvesting - the combine “Sampo-130".
The intensity of disease of winter barley plants

was determined on a 9-point scale (Babyants et al., 1998):

9-8 - very high and high stability;

7-6 - stable;

5 - weak susceptibility;

4-3 - susceptibility;

2 - high susceptibility;
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1 - very high susceptibility.

Phenological observations of the development of
winter barley plants were carried out and the indicators
of crop structure and technological qualities of grain
varieties were determined according to the method of
V.0.Yeshchenko (2014).

Records of diseases on winter barley were carried
out in the phase of tube emergence, earing and milk ripe-
ness according to generally accepted methods (Babyants
et al., 1998; Tribel et al., 2001).

Individual resistance indices were calculated as the
ratio of the average long-term value of resistance for an
individual pest to the average for all samples studied.
Indices of complex resilience expressed the average value
of indices of individual resilience (Litun et al., 2009).

According to the description of weather conditions
for 2017-2019, the data of the Lviv Hydrogeological and
Reclamation Station were used, the observation point
was v. Obroshine. To determine the influence of climatic
factors, in particular the amount of precipitation and
temperature on the development of diseases used hy-
drothermal coefficient (SCC) in the period April-July
(Lyashenko, 2014). When assessing the agro-climatic re-
sources of this area, it was conisidered that SCC in the
range of 1.0-1.5 characterises optimal humidity, greater
than 1.5 - excessive, less than 1.0 - unstable, less than
0.5 - weak.

Statistical reliability of experimental data was
performed using Microsoft Excel by determining the
mean, minimum (m), maximum values (max) and range
of variation. Mathematical processing of yield data was
performed by the dispersion method (Ushkarenko et al,
2013).1n the comparative evaluation of the studied variet-
ies, the indexing method was used, according to which
the disease damage of plants in points was translated
into an indicator of distance from the average value for
all studied samples (resistance indices). The level of resis-
tance to stress was determined by the difference between
the minimum and maximum yield (Y,-Y,) It is negative,
and the greater its value, the greater the resistance to
stress. The characteristic of varieties in terms of resistance
to stress is complemented by the value (Y,-Y,)/2, which
expresses the degree of correspondence between the
genotype of the variety and various environmental
factors (Sych, 2005).

RESULTS AND DISCUSSION

With the beginning of the growing season in April 2017,
precipitation was 16.1 mm less than normal, or 68% of
normal (Table 1).
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Table 1. SCC according to average monthly data for the period 2017-2019 (April-July)

Period
Indicator . For the whole
April May June July period
2017
Average air temperature (t_ ), °C 8.5 13.8 18.2 18.5 14.7
The amount of precipitation, mm 349 85.3 22.2 57.2 199.6
The sum of active temperatures (t_ >10), °C - 428 546 573 1547
SCC of Selyaninov - 2.0 0.4 1.0 13
2018
Average air temperature (t_ ), °C 13.7 16.9 18.3 19.2 17.0
The amount of precipitation, mm 21.6 69.0 1535 116.0 360
The sum of active temperatures (t_ >10), °C 411 524 549 595.2 2079.2
SCC of Selyaninov 0.52 13 2.8 1.9 173
2019
Average air temperature (t_ ), °C 10.0 13.2 21.2 18.3 15.7
The amount of precipitation, mm 32.8 149.6 53.1 81.2 316.9
The sum of active temperatures (t_ >10), °C 300 409 636 567 1912
SCC of Selyaninov 1.1 3.65 0.83 143 1.6

Thus, in April the temperature exceeded the norm
by 1.1°Cand amounted to 8.5°C,and in May an increase
of 0.9°C was observed. The amount of precipitation in
the third decade of May was 22 mm more than normal.
In June-July there was a significant lack of precipitation.
In June, only 22.2 mm fell - 24% to the norm, in July
57.2 - 56%. Even higher deviation from the norm was in
June +1.9°C. The average monthly temperature in July was
18.5°C, which is 1°C higher than normal.

It should be noted that according to the calcula-
tions of the SCC on the average monthly data in 2017, the
period from April to July was quite wet.

Because in April in the Il and Ill decades there
are no active air temperatures above 10°C, so the SCC
for this month was not expected. It should be noted
that May was excessively wet (SCC - 2.0),June - very dry
(SCC-0.4),and July - quite wet (SCC- 1.0). The third decade
of May was favorable for the development of diseases
such as dark brown spot, rhinhosporiosis.

In April 2018, there was a sharp increase in air
temperature to 13.7°C (+6.3°C above normal), in May to
16.9°C (+4.0°C above normal). The regime of soil mois-

ture in these months did not meet the needs of plants.

In June, there was a sharp change in the humidification
regime (+60.5 mm to normal) with increasing air tem-
perature (+2.0°C to normal), which led to the accelerated
formation of reproductive organs of plants. The air tem-
perature in July was 1.7°C higher than the perennial, and
the amount of precipitation was 14.0 mm higher than
normal.

Thus, the SCC calculations show that in addition

to April, the growing season in May-July was quite wet.

The month of April was very dry (SCC=-0.5), May was

quite wet (SCC=-1.3), and June and July were excessively
wet. It should be noted that the weather conditions that
were during the growing season of winter barley in 2018
contributed to the development of dark brown spot, rhi-
nosporiosis. In 2019, April was characterised by warm
and dry weather (air temperature was 2.6°C above nor-
mal and precipitation was 18.2 mm less than normal).
The air temperature in May was 0.3°C above the norm,
and the amount of precipitation was 64.6 mm higher than
the norm (Table 1).

In summer, weather conditions differed. June was
characterised by warm and relatively dry weather (air
temperature was 4.9°C above normal, and precipitation
was 39.9 mm less than normal). The air temperature in
July was 0.8°C higher than the perennial, and the amount
of precipitation was 20.8 mm less than normal. According
to the results of SCC calculations in 2019 (Table 1), we
can conclude that the period April-July was quite wet.
April and July were quite wet (SCC=-1.1), May - excessively
humid (SCC=-3.6),June — mild drought (SCC=-0.83).

It should be noted that weather conditions in the
third decade of May and the first decade of June con-
tributed to the development of diseases such as dark
brown spot, rhinosporiosis. Thus, the weather conditions
of 2017-2019 contributed to the maximum development
of pathogens conditioned upon optimal and excessive
humidity and the optimal air temperature.

Such conditions allowed to reliably assess the
samples of winter barley for resistance to dark brown
spot, rhinosporus.The development of dark brown spots,
depending on the variety samples in 2017 was: 3.5-15.0%,
in 2018 - 5.5-25.0%, in 2019 - 4.5-35.0%; rhinhospo-
riosis — 2.5-25.5%; 5.5-35.0%; 3.5-28.5%.
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Researchers S.V. Mikhailenko (2008), N.M. Shak-
hova & A.l. Shapovalov (2014), O.l. Borzykh (2015),
OV. Chaika & M.M. Klyuchevych (2009) and others argue
that the timing of dark brown spots depends on the
average air temperature and the amount of precipita-
tion in May, which is confirmed by our research results.
The problem of barley immunity in Ukraine has recently
attracted the attention of many scientists in the field of crop
production, including V.Ya. Sabadin (2008), V.M. Gudzenko
(2013) and other. As a result of the work carried out in
this direction, the sources of resistance to the main dis-
eases of winter barley have been identified, including
varieties and lines with high resistance to abiotic factors

have been created. Immunological evaluations were
performed to determine the stability of winter barley
cultivars with rhinosporiosis and dark brown leaf spot.
As a result of the immunological evaluation (Table 2)
marked varieties with high resistance to rhinhosporiosis
pathogen Rhynchosporium graminicola Heinsen (score 7),
namely: Shyrokolystyi (St), Liubomyr, Kormovyi, Dnister,
Babylon, Babylon x NE 0.05%. It should be noted that
on average in 2017-2019 high resistance (score 8-7) to the
causative agent of dark brown spot Bipolaris sorokiniana
Shoem showed varieties: Zbruch, Shyrokolystyi (St),
Liubomyr, Kormovyi, Dnister.

Table 2. Resistance of winter barley varieties against leaf diseases, average for 2017-2019

Rhynchosporium graminicola Bipolaris sorokiniana Shoem Index of
Variety sample Heinsen complex
Score Stability index, | Score Stability index, 1 | Stability, ICS

Shyrokolystyi (St) 7 1.06 7 11 1.08
Zbruch 6 0.91 8 1.24 1.07
Liubomyr 7 1.06 7 1.1 1.08
Kormovyi 7 1.06 7 11 1.08
Dnister 7 1.06 7 1.1 1.08
N5 Ca (M6xM7) 6 0.91 6 0.93 0.92
ID No. 1453 6 0.91 5 0.78 0.84
Babylon 7 1.06 6 0.93 0.99
Babylon x NE 0.05% 7 1.06 6 0.93 0.99
Babylon x NE 0.05% 7 1.06 6 0.93 0.99
Obroshynskyi x NE 0.05% 6 0.91 6 0.93 0.92
Obroshynskyi x NE 0.05% 6 0.91 6 0.93 0.92
X* 6.6 0.99 6.41 1.0 0.99
min** 6.0 0.91 5.0 0.93 0.84
max*** 7.0 1.06 8.0 1.24 1.08
R. 1.0 0.15 3.0 0.31 0.24

Note: x* - average, min ** — minimum value, max *** — maximum value, R **** - range (max-min)

According to the indices of resistance less af-
fected by rhinosporiosis showed varieties: Shyrokolystyi,
Liubomyr, Kormovyi, Dnister, Babylon, Babylon x NE 0.05%,;
dark brown spots: Shyrokolystyi, Zbruch, Liubomyr, Kor-
movyi, Dnister (Table 2).

The level of resistance of winter barley cultivars
to pathogens was assessed by the index of complex
resistance (ICS). The highest indicators of complex re-
sistance to pathogens of two diseases were observed
in cultivars: Shyrokolystyi, Liubomyr, Kormovyi, Dnister
(1CS=1.08).

Variety as a genetic system responds specifically
to external environmental factors. A distinctive feature
of any variety is a set of properties that determine its
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suitability for a particular area, and therefore the correct
choice of variety is of paramount importance in the cul-
tivation of cereals.

According to the results of research (Table 3) on
average over the years of research varieties Zbruch
(3.63 t/ha), Obroshinskyi x NE 0.05% (3.42), Kormovyi
(3.33 t/ha), Dnister (3.33 t/ha), Shyrokolystyi (3.25 t/ha)
had the highest grain yield. In the current climate change,
an important indicator of varieties is their resistance to
stress. The stress-resistance indicator has a negative sign
and the smaller its value, the higher the stress-resistance
of the variety. Dnister (-0.07), Obroshyskyi x NE 0.05% (-0.12),
Liubomyr (-0.13) had the highest indicators of stress
resistance.
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Table 3. Adaptability and yield of winter barley cultivars, average for 2017-2019

Yield, t/ha Genotypic

Variety sample Y, (min) Y (max) X* Yield, t/ha plats/tri;ity,
Shyrokolystyi (St) 3.00 3.57 3.25 -0.57 3.29
Zbruch 371 3.97 3.63 -0.26 3.84
Liubomyr 3.13 3.26 3.04 -0.13 3.19
Kormovyi 3.03 3.81 3.33 -0.78 342
Dnister 3.48 3.55 3.33 -0.07 3.51
N5 Ca (M6 x M7) 3.28 3.48 3.20 -0.2 3.38
ID No. 1453 3.40 3.60 3.30 -0.2 3.50
Babylon 2.99 3.38 2.93 -0.39 3.18
Babylon x NE 0.05% 3.07 3.26 3.0 -0.19 3.16
Babylon x NE 0.05% 2.96 3.35 2.94 -0.39 3.15
Obroshynskyi x NE 0.05% 3.34 3.46 3.23 -0.12 3.40
Obroshynskyi x NE 0.05% 3.55 3.69 3.42 -0.14 3.62
X* 3.24 3.53 322 -0.29 3.39
min** 2.99 3.26 2.93 -0.07 3.15
max*** 3.71 3.97 3.63 -0.78 3.84
R. 0.72 0.71 0.7 -0.71 0.69

Note: Y (min) - minimum grain yield, Y (max) - maximum grain yield, X * - average, min ** — minimum value, max *** - maximum

value, R **** - range of variation (max-min)

The average yield of varieties in contrasting con-
ditions (stress and non-stress) characterise their geno-
typic plasticity. The high value of this indicator indicates
a high degree of correspondence between the genotype
of the variety and environmental factors. The maximum
relationship between genotype and environmental factors
was observed in cultivars: Zbruch (3.84), Obroshynskyi x
NE 0.05% (3.62) and Dnister (3.51).

According to generalised data, barley crops are
damaged by more than 200 pests. At the same time, they
have certain specific features regarding ecological and
geographical origin. According to the results of our re-
search, which coincide with the results of well-known
researchers: V.M. Gudzenko & S.P. Vasylkivskyi (2017)
O.A. Demidov et al. (2017), PM. Solonechnyi et al. (2017),
V.Ya. Sabadin (2008) among the studied varieties of im-
mune and highly resistant to several diseases at the
same time is not identified. Given the above, to create
varieties with group resistance, it is necessary to use in
crossbreeding sources with high resistance to certain
diseases, followed by selection of varieties with group
resistance and productivity, considering soil and climatic
conditions of the growing area.

CONCLUSIONS

According to the results of three-year research, winter
barley varieties with resistance to dark brown spotting

were identified: Zbruch, Shyrokolystyi, Liubomyr, Kormovyi,
Dnister; and to rhinosporiosis — Shyrokolystyi, Liubomyr,
Kormovyi, Dnister, Babylon, Babylon x NE 0.05%.

On average, in 2017-2019, the highest grain yield
among the studied varieties of winter barley was observed
in the varieties: Zbruch, Obroshynskyi x NE 0.05%, Dnister,
Kormovyi, Shyrokolystyi, respectively 3.63; 3.42; 3.33;
3.33,3.25 t/ha. It was found that the most valuable are
the varieties: Shyrokolystyi, Kormovyi, Dnister, which are
characterised by a combination of high index of complex
stability with productivity.

High resistance to stress was shown by Dnister
(-0.07), Obroshynskyi x NE 0.05% (-0.12), Liubomyr (-0.13).
High genotypic plasticity was observed in the variet-
ies: Zbruch (3.84), Obroshynskyi x NE 0.05% (3.62) and
Dnister (3.51 t/ha). According to the results of research,
it is established that the most valuable varieties are
Kormovyi, Dnister, Shyrokolystyi, which are characterised
by a combination of high index of complex resistance to
major diseases and productivity.

Isolation of genotypes with high productivity po-
tential and high complex resistance to fungal diseases
for the conditions of the Western Forest-Steppe of Ukraine
with further use in practical breeding is an extremely
relevant area of research for both breeding and industrial
cultivation.
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OuiHKa copTo3pa3KiB AUMEHI0O 0O3MMOro 3a CTiIUKICTIO A0 TUCTKOBUX FPUBHUX
XBOpPO6 Ta ypo)XKaMHicTio B yMoBax 3axigHoro Jlicocteny YKpaiHu

FanuHa fpocnasisHa binoByc, Mapis IBaHiBHa Tepneubka, Bonogumup Iroposuu lMyuwiak,
OkcaHa AHTOHiBHa BawmwuH, OkcaHa HectopiBHa Mpucraubka

[HCTUTYT cinbCcbkoro rocnopapcrea Kapnartcokoro perioHy HAAH
81115, Byn. [pywescbkoro, 5, c. O6polumnHe, YkpaiHa

AHoTauif. HUHi Haa3BMYaliHO akTyanbHUM NOCTAE NMUTAHHS CTBOPEHHS COPTIB 3 KOMMIEKCHOM CTiMKICTIO MPOTH HaMbinbL
NowKnpeHnx XxBopob SYMEH 03MMOr0 3 BpaxyBaHHSAM I'PYHTOBO-KNiMaTMYHMX YMOB. Hacamnepeps, e noB93aHo 3
33aBAaHHSMM OXOPOHM HAaBKOIMLLHBOIO CEpefoBMLLA Bif 3abpyaHEHHS NECTULMAAMM | CNIPUSIE CYTTEBOMY 0340POBEHHIO
CaHiTapHOI cuTyauii. BaxxnnuBumu B LIbOMY KOHTEKCTi € MOLUYK Ta OLiHKA 3pa3KiB 3 eheKTUBHUMM FreHaMu CTIKOCTi A0
XBOPOO 3 METOK BMKOPUCTAHHS iX K 6aTbKiBCbKMX KOMMOHEHTIB NMPW CXpeLLyBaHHAX. MeTo LbOro LOCNiAXKEHHS
6yn0 BMAINUTM COPTO3PA3KM SUMEHIO 03MMOr0 3 BUCOKUM PIiBHEM YPOXKAMHOCTI Ta CTIMKOCTi [0 IMCTKOBUX rPUOHMX
XBOPO6 B YyMOBAX 3axigHOro perioHy YkpaiHu. [locnigkeHHs NpoBeAeHO 3 BUKOPUCTAHHAM MOMbOBMUX (OLiHKA PO3BUTKY
XBOPOO Ha copTax AUMEHI0 03MMOr0),1ab0PaTOPHMX, AHANITUYHUX | MATEMATUYHO-CTAaTUCTUUYHMUX METOAIB. BUCBITIEHO
pe3ynbTaTv JOCNiIKeHb COPTO3Pa3sKiB SYMEHI0 03MMOro B KOHKYPCHOMY COPTOBMNPOOYBaHHI 3a CTilKiCTIO 40 IMCTKOBUX
rpubHUX xBop0b. BuaineHo copto3pasku 3i CTiMKicTO Lo 30yAHUKIB TeMHO-Oypoi nnsamuctocTi Bipolarissorokiniana
Shoem - 36pyuy, LUnpokonuctuit, lio6omup, Kopmosuii, AHicTep; Ta Ao 36yaHUKIB puHXxocnopiosy Rhynchosporium
graminicola Heinsen - LUupokonuctuit, ilo6omup, Kopmosui, Hictep, BasinoH, Basinon x HE 0,05 %. Haieuwoto
BPOXQMHICTIO 3epHa B cepenHboMy 33 2017-2019 pp. cepen AOCNiAKYBaHUX COPTO3Pa3KiB A4MEHIO 03MMOIO BiA3HAUMIUCD
coptu 36pyy, O6powwmHcbkuin x HE 0,05 %, OHictep, Kopmosui, LLinpokonucTuii BignosigHo 3,63; 3,42; 3,33; 3,33,
3,25 1/ra. BusiBneHo, Wwo HanbinbLl LiHHMMKM € copTo3pasku: LUnpokonuctuii, Kopmosuit, [JHicTep, AN IKMX XapaKTepHO
NOEAHAHHSA BUCOKOrO iHAEKCY KOMMIEKCHOT CTIMKOCTI 3 NPOAYKTUBHICTIO. HaMBULLLI NOKa3HMKM CTPECOCTIMKOCTI Byno
BuaBNeHo y copto3paskis: AHictep (-0,07), 06powmcbkuii x HE 0,05 % (-0,12), Mo6omup (-0,13). Bucoky reHoTMnoOBY
NNACTUYHICTb BiA3HAYeHo Yy copTis: 36pyuy (3,84), 06powmnHcbkuii x HE 0,05 % (3,62) i OHictep (3,51 1/ra). Moganbuwi
LocnioKeHHs 6yayTb 30CepeiKeHi Ha BUBYEHHI PO3BUTKY PUHXOCMOPiO3y Ta TEMHO-0YpOi NASMUCTOCTI SYUMEHIO 03MMOT0
3aN1€XHO Bif, €KONOrYHUX YUHHUKIB B YMOBAX 3axifHOro perioHy YkpaiHu

KniouoBi cnoBa: BpoXaiHiCTb, pUHXOCNOPio3, TeMHO-6ypa NASMUCTICTb, iHAEKC KOMMNNEKCHOT CTiMKOCTI, CTPECOCTINKICTb,
reHOTMMNoBa NMaCTUYHICTb
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