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The author monitored the species composition of the main sunflower diseases and identified
their harmfulness. A necessary condition for creating highly productive hybrids is to study the
prevalence, development, and harmfulness of the main sunflower diseases, determine the species
composition of pathogens, morpho-biological properties of pathogens, and optimize existing
measures to protect the crop from diseases. Despite significant successes in breeding, the issue
of creating highly productive sunflower hybrids that are resistant to the main diseases remains
relevant. According to the results of field studies of the resistance of the studied material to
dry rot of baskets in 2021-2024, sunflower samples were divided into two groups. Namely,
resistant samples with a level of damage of 11.0-25.0% and medium-resistant — 26.0-50.0%. The
assessment of the field resistance of the studied sunflower samples in 2021-2024 to rust showed
that the group of moderately resistant (26—-50%) samples to rust consisted of the Yarilo hybrid,
pollen sterility fixer lines OdOIl1A and Sx588A4, and two parental forms of the hybrids X1814B and
X2283B. These samples had a resistance score of 5. The group of weakly resistant samples, with
a resistance score of 7, consisted of the Kadet and Kosmos hybrids, the pollen sterility fixer line
Sx664, and the parental form of the hybrids X526B. Their incidence was 51.0-75.0%. As a result
of the records in the experimental years regarding the damage of the studied sunflower samples
by Phomopsis, the group of resistant samples, the level of damage of which did not exceed 10.0%,
was made up of the pollen sterility fixer line Cx66A4, the parental form of the hybrids X2283B,
as well as the hybrids Kadet and Kosmos (resistance score 1). The maternal form of the hybrid
Kadet — 000114, the hybrid Yarilo and the parental forms of the hybrids X1814B and X526B
were found to be moderately resistant (11.0-25.0%). They had a corresponding resistance score
of 2. The pollen sterility fixer line Cx5884 had a resistance score of 3 and was classified as
weakly resistant, while having a pathogen infection rate of 28.0%. According to the results of
the research (2021-2024), the group of highly resistant to downy mildew of sunflower was made
up of the Kadet and Yarilo hybrids, as well as the parental form of the X1814V hybrid. Their
NBR infection during the research years was 0.0% and the corresponding pathogen resistance
score was 0. Two pollen sterility fixer lines Sx66A4 and Sx588A, two parental components of the
X526V and X2283V hybrids, as well as the Cosmos hybrid, were resistant to the pathogen. Their
pathogen infection level did not exceed 10.0% and the corresponding resistance score was 1. The
pollen sterility fixer line OdOIl1A showed average resistance to NBR. It had a resistance score of
2, and the pathogen infection of this sample was at the level of 24.0%.

Key words: sunflower, diseases, pathogens, symptoms, rust, phomopsis, dry rot of baskets,
downy mildew.

Cmopoxcenxo /I.C. Mounimopunz nocigie COHAWIHUKY Ha ypajicenicmv 30yOHUKAMU
OCHOBHUX X60P00 y cxXionomy nicocmeny Ykpainu

Aemopom nposedeno MOHImopuH2y 61008020 CKAAOY OCHOBHUX X80POO COHAUWHUKY MA Us6-
JeHHs ix wkionueocmi. HeobXionoo ymoeow Onisi CmeopeHHsi 8UCOKONPOOYKMUBHUX 2iOpudie
€ BUBUEHMHSI NOWUPEHOCMI, PO3GUMKY, MA WKIOAUBOCI OCHOBHUX X60POO COHAWHUKY, 6U3HA-
YeHHS BUO0B020 CKIAOY NAMO2eHIi8, MOPO-0iono2iyHuUX eracmueocmeli 30YOHUKI6 ma onmu-
Mizayis icHylouux 3axo00i8 3axucmy Kyibmypu 6i0 xeopoo6. Hessaoicaiouu na 3HauHi ycnixu
8 cenexyii akmyanbHUM JUUAEMbCA NUMAHHA WO0OO CMBOPEHHS 8UCOKONPOOYKMUBHUX 2i0pU-
0i68 COHAWHUKY, AKI € CMIUKUMU 00 OCHOBHUX X60pob. 3a pe3ynomamamu 00CiOHCeHb NOAbO-
601 cmitikocmi 00cniddicy8ano2o mamepiany 0o cyxoi enuni kowukis y 2021-2024 pp. 3pasxu
COHAWHUKY PO3N00JiNeHo Ha 08i epynu. A came cmitiki 3pasku, 3 pisHem ypasicennsa 11,0-25,0 %




| Taspiticbknit HaykoBui BicHEK Ne 141. Yactuna 1

190 |

ma cepednvocmitixi — 26,0—-50,0 %. Oyinka nonboeoi cmitikocmi 00CIi0NCYB8AHUX 3PA3KIE COHSUL-
Huky y 2021-2024 poxax oo ipoci nokasana, wo epyny cepednvocmitikux (26-50 %) spaskis 0o
iporci cxnanu 2iopud Apuno, ninii 3axpinarosayi cmepuivrocmi nuaky — Q00nl A ma Cx5884 i osi
bambkiecoki gopmu 2iopudie X1814B ma X2283B. [Hawi spasku manu 6an cmikocmi 5. Ipyny
cnabKocmitikux 3paskis, 3 b6anom cmitikocmi 7, cknanu 2iopuou Kaoem ma Kocmoc, ninis 3axpi-
naosay cmepuivHocmi nuaky Cx664 ma bamvkiecvrka gopma 2ibpudie X526B. Ix ypasxcenicme
cknaoana 51,0-75,0 %. B pesynomami 061ikig y 00CHiOHI poKuU w000 YpadlcenHs 00Caioncysa-
HUX 3PA3Ki6 COHAWHUKY POMONCUCOM 2PYNY CHITIIKUX 3PA3KI6, PiGeHb NOUKOOICCHOCMI AKUX He
nepesuwgyeas 10,0 %, cknanu ninia saxpinmosay cmepunrvrHocmi nunky Cx66A, bamokiscvka
gopma 2ibpudie X2283B a maxooic 2iopudu Kadem i Kocmoc (ban cmitikocmi 1). Cepednvo-
cmitkumu (11,0-25,0 %) suasuiuce mamepuucvka gopma 2iopudy Kadem — O0OnlA, 2iopuo
Apuno i bamoxiecwvki ghopmu 2iopudie X1814B ma X526B. Bonu manu 8i0nogionuil 6an cmikocmi
2. Jlinisn 3axpinaosay cmepunvrocmi nuiky Cx588A4 mana 6an cmitikocmi 3 i 6yna sionecena 0o
2pynu c1abKoCMIUKUX npu YboMy Maiodu ypaxceHicmos namozeHom Ha pisui 28,0 %. 3a pezynob-
mamamu docuioxcens (2021-2024 pp.) epyny 6ucokocmilikux 00 HeCnpag#CHboi 6OPOUHUCIOL
pocu coHAwHUKY cxkaanu 2ibpuou Kaoem ma fpuno a maxosc 6amukiecbka popma 2ibpudy
X1814B. Ix ypasicenicmv HBP 6 poku docnidoicens cknadana 0,0 % i 6ionogionuii 6an cmitikocmi
0o namoeena 6y¢ (. Cmitikumu 00 30YOHUKA X60pobu 6ynu 08I MMl 3aKpinaoeayi cmepuib-
nocmi hunky Cx664 ma Cx5884, 0séa bamekiecokux komnonenma 2ibpudie X5268 ma X2283B
a maxkooic 2ibpud Kocmoc. Ix pisens ypascenna namoeenom ne nepesuwgysas 10,0 % a ionogio-
Hu 6an cmitikocmi 6ye 1. Cepeonto cmiiikicms 0o HEP nokazana ninis 3axkpinuosay cmepunio-
Hocmi nuaky O00nlA. Bona mana 6an cmitikocmi 2, a ypasiceHicmb namo2eHoM 0aH020 3PAa3Ka
6yna Ha pisni 24,0 %.

Kntouoei cnosa: conswnux, xeopobu, namoeenu, CUMIMOMU RPOSIBY, Ipoica, (poMoncuc, cyxa
2HUNb KOWUKIB, HEePOHOCNOPO3.

Problem statement. One of the most profitable crops in Ukraine is sunflower,
which, if its cultivation technologies are followed, can provide a profit of up to
80 percent or more [1]. A necessary condition for creating highly productive hybrids
is to study the prevalence, development, and harmfulness of the main sunflower
diseases, determine the species composition of pathogens, morpho-biological
properties of pathogens, and optimize existing measures to protect the crop from
diseases [2]. Analysis of literary sources shows that due to the increase in the area
sown under sunflower, there is a tendency to increase the harmfulness of the main
crop diseases and, as a result, an increase in the need to optimize measures to
protect against them. The difficulty in solving the problem of sunflower resistance
to pathogens lies in the insufficient level of development of the theoretical direction.
Despite significant successes in breeding, the issue of creating highly productive
sunflower hybrids that are resistant to the main diseases remains relevant. The need
to monitor the species composition of the main sunflower diseases and identify their
harmfulness has been recognized [8, 9, 10].

Materials and methods. Field studies were conducted in 2021-2024 in the scientific
crop rotation of the V. Ya. Yuryev Institute of Plant Production of the NAAS, which is
located in the Kharkiv district of the Kharkiv region in the north-eastern part of the Left-
bank Forest-Steppe of Ukraine. In order to determine the feasibility and optimal timing
of chemical treatments or additional plant protection measures, as well as to predict
the dynamics of the spread of diseases in sunflower crops, constant observations of the
emergence, development and spread of harmful organisms are necessary. To monitor
the prevalence of diseases in sunflower crops, methods are used that are improved as
knowledge about the development, harmfulness, nature of damage or the appearance
of symptoms of these harmful organisms is enriched. The prevalence of diseases —
as a share (percentage) of affected plants — in our crops was determined in order to
timely apply protection measures, as well as during testing. For this purpose, standard
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phytopathological methods were used to determine the prevalence of the disease,
when the percentage of affected plants from the total number of registered plants was
determined [3].

Differentiation of the studied material into resistance groups was carried out according
to the indicators of damage according to the scales. Immunological characteristics were
determined according to the results of four-year studies and given in resistance scores,
which were determined by the maximum indicator of damage or injury during the years
of study, at background levels sufficient for differentiation of the material.

The resistance of each sample was established according to the indicators of the
prevalence of the disease and the intensity of disease development, using generally
accepted formulas [10].

The prevalence of the disease is the number of diseased plants (organs), expressed in
percentages. The formula used to determine it was:

P="100%,
N

where P is the prevalence of the disease (%);

N is the total number of plants in the samples;

n is the number of diseased plants in the samples.

For qualitative characteristics of crop damage, the average percentage of disease
development was calculated using the formula:

£ (ab)
R =——2%100%,
Nk

where R is the disease development (%),

a is the number of plants with the corresponding score, (pcs.),

b is the corresponding damage score,

N is the total number of plants recorded, (pcs.),

k is the highest score on the recording scale [6].

The incidence of dry rot of baskets in crops was determined before harvesting. On a
field with an area of less than 50 hectares, 10 sunflower plants were examined diagonally
in 10 places and the number of healthy and dry rot-affected plants was counted. The
intensity of basket damage was determined on a 4-point scale:

0 — baskets are healthy;

1 — (weak damage) on the lower side of the basket there is a small damage, up to
10% of the surface;

2 — (medium damage) 11-25% of the basket surface is affected;

3 — (severe damage) 26—50% of the basket surface is affected;

4 — (very severe damage) more than 50% of the basket surface is affected.

The rust damage of sunflower samples was recorded on seedlings and during
flowering. The intensity of damage in each leaf layer is different, so it was assessed on
the plant as a whole, giving a score based on the largest number of leaves affected by a
particular score. A 9-point scale was used for rust damage (Table 1).

Regarding the damage of the studied sunflower samples by Phomopsis, the accounting
was carried out at the end of the sunflower ripening. The number of accounting plants for
one sample was 50 pieces. The level of damage was determined by the scale (Table 2),
in which the weighted average indicator was determined by the area of the affected
surface of each accounting plant. intensity of the disease development.




Taspiticbknit HaykoBui BicHEK Ne 141. Yactuna 1

192 |
Table 1
Scale for recording the degree of damage by the rust pathogen
Score Degree of damage
1 The plant is not affected even with artificial infection
3 The plant is not affected, or there are only single pustules on the whole plant.
5 The plant is weakly affected. Single groups of pustules on the leaves. More
intensive distribution of pustules on the underside of the leaf.
7 The plant is moderately affected. Numerous, sometimes continuous pustules on the
leaves of the lower and middle tiers. Sometimes single pustules on the baskets.
9 The plant is severely affected. Continuous development of large pustules on the
leaves of all tiers, the back side of the basket.
Table 2
Scale for determining the degree of damage to sunflower by phomopsis
Score Degree of Characteristic signs Area of affected
damage surface, %
0 absent | Healthy plant 0
0,1 minor | Single brown spots on individual leaves <1
Spots cover up to 1/10 of the plant surface (leaves,
1 weak |stem), development of spots in the form of a triangle 1-10
towards the petiole, leaf veins darken
Up to V4 of the plant surface is affected, gray-brown
2 medium | spots on the stems at the attachment points of the 11-25
petioles
Up to % of the plant surface is affected, leaves dry
3 strong | out, stems turn brown, become tubular, pycnidia of 26-50
the fungus are visible
4 very More than % of the plant surface i.s affect.ed, stems =50
strong | break. The sunflower field looks like a windbreak.

Sunflower powdery mildew infestation was recorded in the field in the 3—4 true leaf
phase and in the flowering phase. Affected plants were identified by signs of dwarfism, stem
thickening, waviness, and light spots on the leaves. The scale for determining the infestation
of sunflower samples by the intensity of disease manifestation is given in Table 3.

Table 3

Scale for recording the damage to sunflower by powdery mildew in field
conditions by the intensity of the disease manifestation

Score Degree of Characteristic signs / Area of affected surface, %
damage
0 absent Healthy plant
1 weak Individual leaves not more than 10% of the plant are affected
2 medium | Up to 50% of all leaves on the plant are affected
3 strong More than 50% of all leaves on the plant are affected
Not only the leaves are affected, but also the reproductive organs on
4 very strong
the plant
5 strongest | Plants are underdeveloped or dead
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Research results. The best sign of resistance to diseases and pests is manifested
directly in direct contact of the crop with harmful organisms.

The immunological characteristics of field crops in field conditions are of great
breeding importance in the selection of resistant biotypes and their further use in
scientific and production programs. But at the same time it is very laborious and requires
a long period to identify resistant samples [4].

The prevalence of diseases in sunflower crops depends on the technologies of
growing the crop in crop rotation and the soil and climatic conditions that have developed
and prevail in a certain territory, in our case — the eastern part of the Forest-Steppe of
Ukraine. Failure to comply with growing technologies and favorable weather conditions
contribute to the accumulation and preservation of pathogens.

Although treatment with fungicides contributes to an increase in yield, due to the
protection of crops from harmful organisms [5], nevertheless, the basis for obtaining
high yields is the genetic productivity of sunflower.

The main factors limiting the level of genetic productivity are environmental factors,
such as the amount of moisture in the soil, the amount of precipitation, plant damage by
pests, disease damage, etc. [6].

The averaged weighted average values of the infestation of the total number of
sunflower samples studied each year determined the level of the infectious background
of the main diseases of the crop [7].

The levels of infectious backgrounds in the years of research (Fig. 1) were sufficient
to assess the infestation of diseases and further differentiate the studied material by
resistance groups.
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Fig. 1. Levels of infectious backgrounds in the years of research, % (2021-2024)

According to the results of a four-year assessment (2021-2024) of the field resistance
of sunflower samples to dry rot of baskets (Fig. 2), they were divided into two groups.
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Namely, resistant samples, with a level of infestation of 11.0-25.0% and medium-
resistant — 26.0-50.0%. The resistant group included the Kadet hybrid and the parent
form of the hybrids X1814B with the level of basket damage by dry rot in the range of
11.0-25.0% and had a resistance score of 2. The moderately resistant group included
the hybrids Cosmos and Yarilo, the parent forms of the hybrids X526B, X2283B, the
maternal form OdOIl1A and two lines that fix pollen sterility Sx66A and Sx588A. Their
level of basket damage by dry rot was in the range of 26.0—50.0%, a resistance score of 3.

According to the results of the assessment of the field resistance of the studied
samples in 2021-2024 to rust (Fig. 3), it was found that sunflower was affected by
this pathogen somewhat more than by basket rot. The group of moderately resistant
(26-50%) samples to rust consisted of the Yarilo hybrid, pollen sterility fixer lines —
OdOI1A and Sx588A and two parental forms of the hybrids X1814B and X2283B.
These samples had a resistance score of 5. The group of weakly resistant samples, with
a resistance score of 7, consisted of the Kadet and Kosmos hybrids, the pollen sterility
fixer line Sx66A and the parental form of the hybrids X526B. Their incidence was
51.0-75.0%.

The studied samples were distributed as follows in terms of resistance to Phomopsis.
The group of resistant samples, the level of damage of which did not exceed 10.0%,
consisted of the pollen sterility fixer line Cx66A, the parental form of the hybrids
X2283B, as well as the hybrids Kadet and Kosmos (resistance score 1). The maternal
form of the hybrid Kadet — OnOmnlA, the hybrid Yarilo and the parental forms of the
hybrids X1814B and X526B were found to be moderately resistant (11.0-25.0%). They
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had a corresponding resistance score of 2. The pollen sterility fixer line Cx588A had a
resistance score of 3 and was classified as weakly resistant, while having a pathogen
infection rate of 28.0%.

Fig. 3. Sunflower rust (photo by the author)

According to the results of four-year studies (2021-2024), we found that among the
studied material, the group of highly resistant to downy mildew of sunflower was made
up of the Kadet and Yarilo hybrids, as well as the parental form of the X1814V hybrid.
Their NBR infection during the years of research was 0.0% and the corresponding
pathogen resistance score was 0. Two pollen sterility fixer lines Sx66A and Sx588A, two
parental components of the X526V and X2283V hybrids, as well as the Cosmos hybrid,
were resistant to the pathogen. Their level of pathogen infection did not exceed 10.0%
and the corresponding resistance score was 1. The pollen sterility fixer line OdOI1A
showed average resistance to NBR. It had a resistance score of 2, and the pathogen
infection of this sample was at the level of 24.0%.

So, analyzing the incidence of sunflower by pathogens of the most common diseases
in our area, it should be noted that there is an urgent need for constant monitoring of
crops for the presence of harmful organisms to select the most effective crop protection
measures. As well as the selection of pathogen-resistant forms for their further
involvement in breeding programs.

Conclusions. 1. According to the results of field studies of the resistance of the
studied material to dry rot of baskets in 2021-2024, sunflower samples were divided
into two groups. Namely, resistant samples, with a level of damage of 11.0-25.0% and
medium-resistant — 26.0-50.0%.
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Fig. 5. Sunflower plants affected by powdery mildew (photo by the author)
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2. Assessment of the field resistance of the studied sunflower samples in 2021-2024
to rust showed that the group of moderately resistant (26-50%) samples to rust consisted
of the Yarilo hybrid, pollen sterility fixer lines — OdOI1 A and Sx588A and two parental
forms of the hybrids X1814V and X2283V. These samples had a resistance score of 5.
The group of weakly resistant samples, with a resistance score of 7, consisted of the
Kadet and Kosmos hybrids, the pollen sterility fixer line Sx66A and the parental form
of the hybrids X526V. Their incidence was 51.0-75.0%.

3. As a result of the records in the experimental years regarding the damage of the
studied sunflower samples by Phomopsis, the group of resistant samples, the level of
damage of which did not exceed 10.0%, was formed by the pollen sterility fixer line
Cx66A, the parental form of the hybrids X2283B, as well as the hybrids Kadet and
Kosmos (resistance score 1). The maternal form of the hybrid Kadet — OnOnlA, the
hybrid Yarilo and the parental forms of the hybrids X1814B and X526B turned out to
be moderately resistant (11.0-25.0%). They had a corresponding resistance score of 2.
The pollen sterility fixer line Cx588A had a resistance score of 3 and was classified as
weakly resistant, while having a pathogen infection at the level of 28.0%.

4. According to the results of the research (2021-2024), the group of highly resistant
to downy mildew of sunflower was made up of the Kadet and Yarilo hybrids, as well
as the parental form of the X1814V hybrid. Their NBR infection during the research
years was 0.0% and the corresponding pathogen resistance score was 0. Two pollen
sterility fixer lines, Sx66A and Sx588A, two parental components of the X526V and
X2283V hybrids, as well as the Cosmos hybrid, were resistant to the pathogen. Their
pathogen infection level did not exceed 10.0% and the corresponding resistance score
was 1. The pollen sterility fixer line, OdOIl1A, showed average resistance to NBR. It
had a resistance score of 2, and the pathogen infection of this sample was at the level
0f 24.0%.

5. Analyzing the incidence of sunflower by pathogens of the most common diseases
in our area, it should be noted that there is an urgent need to conduct constant monitoring
of crops for the presence of harmful organisms in order to select the most effective
measures for crop protection. As well as the selection of pathogen-resistant forms for
their further involvement in breeding programs.
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