Results and discussion. Of the hybrids tested, eight mid-early and two mid-ripening hybrids were dis-
tinguished, as their yields were higher than those of the conditional check hybrids by 0.42-2.32 t/ha.
In addition to yield, the harvest moisture in grain is an important criterion for evaluating hybrids. In
all study years, the harvest moisture in grain of the corn hybrids was at or below the standard. The
maximum average yields in 20162018 were produced by mid-early hybrids Vektor (8.13 t/ha),
KhA Bolid (8.19 t/ha), and Arho (8.13 t/a) and by mid-ripening hybrid UKhL 228 / KhA 408 (7.1
t/ha), exceeding the corresponding conditional check hybrids by 23-24%. When analyzing the corn
hybrid yields depending on the growing zone, namely Steppe, Forest-Steppe and Woodlands, we
noted that their average yield was 5.58, 8.96 and 7.13 t/ha, respectively. Of the hybrids studied,
Vektor and Stavr provided the highest yields of 9.49 t/ha and 9.59 t/ha, respectively, with the grain
moisture of 18% in the Forest-Steppe.

Conclusions. The yield level and stability in the corn hybrids of different ripeness groups were evaluat-
ed. The hybrids gave high or moderate yields and were noticeable for high agronomic stability,
providing consistently high yields under deteriorating growing conditions. Based to the trial results,
three mid-early corn hybrids, Liubchyk (FAO 240), Stavr (FAO 290) and Vektor (FAO 270), were
included in the State Register of Plant Varieties Suitable for Dissemination in Ukraine.

Key words: corn, yield, hybrid, ripeness group.
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The Institute of Oil Crops of NAAS has created field infectious backgrounds for common
pathogens of sunflower in the region: downy mildew (Plasmopara helianthi Novot.), dry head rot
(Rhizopus nigricans Ehrend), and embellisia blotch (Embellisia helianthi (Hansf.) Pidolp. The
infection levels in 2005-2020 were determined. The results of comprehensive evaluation of sun-
flower hybrids and their parents bred at the Institute of Oil Crops of NAAS and the Plant Produc-
tion Institute named after V.Ya. Yuriev of NAAS in 2017-2020. Accessions high resistance to
major pathogens and of high economic value have been selected.

Key words: sunflower, hybrid, line, resistance, selection, infectious background,
pathogen, harmfulness, yield

Introduction. Biological and genetic features of sunflower, diversity of natural conditions
in agronomic zones of its cultivation, as well as agricultural and industrial requirements deter-
mine the versatility and specificity of objectives in this crop breeding. Breeding is focused on
creation of highly productive hybrids, which are ecologically stable and plastic and show group
immunity against diseases.

Literature review and problem articulation. At present, the area sown with sunflower
significantly exceeds the scientifically substantiated norms, leading to a significant decrease in
qualitative and quantitative indicators of commercial seeds. Due to reduced crop rotations, dis-
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ease-induced loss of yields increased from 10—15% to 35%. In some years favorable for the de-
velopment of diseases, losses only from head rot amount to 70% or more [1].

For successful selection of fundamentally new sunflower hybrids with resistance to major
pathogens, breeders create artificial infectious backgrounds, allowing for improvement and accel-
eration of the breeding process [2].

Downy mildew (Plasmopara helianthi Novot.) is one of the most harmful diseases of sun-
flower. Its causative agent is an obligate parasite that infects sunflowers throughout the growing
period, but is most harmful at the beginning of ontogenesis. At present, downy mildew epiphy-
toties occur once every four to five years (previously every 10—12 years). The disease during epi-
phytoties leads to a significant yield loss of up to 50-60% [1].

Dry head rot (Rhizopus nigricans Ehrend) is considered to be no less harmful in Ukraine.
The disease manifests itself at the crop maturation onset. Dark brown spots appear on heads.
Spots often cover the greater part of the head. Further, the plant tissue becomes macerated and
coarsened. Achenes are underdeveloped and stick together, and kernels acquire a bitter taste. The
disease becomes especially threatening at high temperatures and low relative humidity. All mod-
ern sunflower varieties and hybrids are highly susceptible to this pathogen. It is found in soil,
plant remains and on seeds [3]. Due to the oversaturation of crop rotations with sunflower, the
disease became epiphytic on a large area under in 2012. The disease spread reached 85.0%, and
sometimes 100% [4].

Embellisia helianthi (Hansf.) Pidolp (causing embellisia blotch) spreads its areal in
Ukraine, namely in the south and southeast, as sunflower-sown area is enlarged. The disease be-
gins as small necrotic spots on leaves, stems, heads, phyllaries and ray flowers; later the spot di-
ameter increases to 2—3 cm; spots are dark brown, with lighter edges. On stems, spots often are
irregular ellipse-shaped, 1-5 cm long. Under frequent rains, spots increase significantly, making
leaves, stems and heads dried and causing their death. Plants often become brittle. The pathogen
harmfulness depends on the sunflower development phase during ingress of infection, meteoro-
logical conditions and the terrain. Especially great yield loss is noted after early ingress of infec-
tion (phase of 46 true leaves). None of modern sunflower hybrids is immune to this pathogen.
The disease used to be considered as quarantine in Ukraine, but currently the disease has been
removed from the list of quarantine infections [5]. The pathogen persists on affected plant re-
mains in soil and in seeds. As a result of infection, the oil content in kernels decreases (by 9-14%)
and the yield loss can amount to 80% [6].

The system of infectious backgrounds, which includes field and laboratory assessments of
resistance under natural, artificial and provocative conditions, is an integral part of sunflower
breeding [7]. To obtain reliable indicators of plant resistance, the optimal infectious load with the
pathogen inoculum with known initial qualitative and quantitative indicators is created [2, 6].

High harmfulness of common diseases and the requirements of modern agricultural pro-
duction demand continuous selection to identify lines and hybrids that combine resistance to
pathogens and economic value (high yields, high oil content in seeds, optimal length of the grow-
ing period, etc.). Some hybrids bred at the Institute of Oil Crops of NAAS are slightly damaged
by the pathogens of phomopsis leaf and stem blight and grey mold and tolerant to soil infection
of white mold; hybrids with group resistance have been selected [8]. Nevertheless, no studies to
find group resistance to the pathogens of dry head rot, embellisia blotch and downy mildew have
been conducted in the northern steppe of Ukraine.

Purpose and objectives. The purpose was to establish the manifestation peculiarities of
sunflower diseases and their combination with valuable economic traits depending on the geno-
type, as well as to select the best lines and hybrids for further use in production. To complete this
purpose, the following objectives were achieved: to create a stationary infectious background for
sunflower; to investigate the manifestation of major diseases of sunflower depending on the year
conditions; to assess lines and hybrids for valuable economic characteristics and resistance to
several pathogens; to select the best lines and hybrids.

Materials and methods. The phytopathological studies were conducted against the field
stationary infectious background at the Institute of Oil Crops of NAAS (IOC NAAS) in 2017—-
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2020; in the field where sunflower monocrop has been maintained since 2005. To create an infec-
tious background, naturally infected parts of plants, infectious material grown in the laboratory
on nutrient substrates, sclerotia of rotting heads, etc. were used. Every year the infectious back-
ground is replenished with new strains and races of major necrotrophic and obligate pathogens.
The background allows for evaluation of breeding material of sunflower at different stages of the
breeding process.

The cultivation techniques were conventional for the northern steppe of Ukraine. The test
accessions were sown manually to a depth of 5—7 cm with a seeding rate of four seeds per lineal
meter (55,000 plants/ha). The interrow spacing was 0.7 m. The experimental plot area was 54 m?.

Sunflower lines and hybrids bred at the Institute of Oil Crops of NAAS and the Plant pro-
duction Institute named after V.Ya. Yuriev of NAAS (PPInd a V.Ya. Yuriev NAAS) were stud-
ied. Sterile analogues of the lines were compared with the check accession (standard) line ZL42A
bred at IOC NAAS; lines pollen fertility restorers with line ZL260V bred at IOC NAAS; hy-
brids with hybrid Vasylyk jointly bred by PPI nd a V.Ya. Yuriev NAAS and the Plant Breeding
and Genetics Institute National Center of Seed and Cultivar Investigation (PBGI-NCSCI) (early
ripeness standard), with hybrid Darii bred by PPI nd a V.Ya. Yuryev NAAS (mid-early ripeness
standard). A total of 60 accessions were tested.

The artificial infectious background for downy mildew (Plasmopara helianthi Novot.) has
been formed for 16 years (2005-2020) with forced introduction of infectious material [8, 9]. The
artificial infectious backgrounds for dry head rot (Rhizopus nigricans Ehrend) and embellisia
blotch (Embellisia helianthi (Hansf.) Pidolp) were initiated in 2012. Infectious material was de-
veloped in the Sector of Plant Immunity and Protection of IOC NAAS by growing pure cultures
according to V.Yo. Bilai*s method [10].

Phenological observations (date of 50% of seedlings, date of flowering of 50% of plants,
date of physiological maturity of 50% of plants) and phytopathological assessments were per-
formed during the growing period. Resistance of sunflower to the pathogens in the field was
evaluated by V.P. Omeliuta“s method [11]. Measurements were conducted in different phases of
the growing period of sunflower plants, with the maximum manifestation of the disease. Every
year, starting from 2005, the infectious background level was determined by calculating the per-
centage of sunflower plants affected by pathogens. The number of sown sunflower seeds was
considered 100%. Significance of the plant resistance scores to downy mildew and dry head rot
was ensured by infectious loading with inoculum with known indicators of harmfulness. To de-
termine resistance of accessions to the pathogens, we used the currently accepted nine-point
scale-classifier of sunflower resistance to fungal diseases: 9 points — very high resistance; 7
points — high resistance; 5 points — weak susceptibility; 3 points — moderate susceptibility; 1 point
— strong susceptibility.

Valuable economic characteristics of the tested genotypes were assessed in compliance
with the competitive trial method: seed yield (t/ha), 1000-seed weight (g), huskness (%), and oil
content in seeds (%). The «germination—physiological maturity» period (GPMP) was determined.

Planning, organization and conduct of the field research and statistical processing of ex-
perimental data were performed, as described in [12, 13, 14].

Results and discussion. The experimental fields of scientific crop rotation of the Institute
of Oil Crops of NAAS are located in the Zaporizhskyi District of Zaporizhska Oblast. This is the
agro-soil zone called «Northern Steppe» and defined as a subzone of the Steppe. The weather in
2017-2020 ranged from unfavorable (2017) to relatively favorable (2019) for sunflower. In 2017,
the mean air temperature during the sunflower growing period (MayAugust) (data from the IOC
NAAS meteorological station, 47°51'N, 35°90'E) was 23.1°C; in 2018, it was 22.4°C; in 2019, it
was 22.6°C; and in 2020, it was 22.5°C (the average value for the period of 19601991 is 20.4°C).
In 2017, the precipitation amount during this period was 65.5 mm; in 2018, it was 194.0 mm; in
2019, it was 194.7 mm; and in 2020, it was 198.5 mm (the average value for the period of
19601991 is 185.0 mm). So 2017 turned out to be the hottest and most arid. In addition, different
phases of sunflower ontogenesis progressed under stressful conditions. In particular, during the
seed filling (August), sunflower suffered the most from high temperatures and water deficit in
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2017 and 2018 (27.1 and 24.5°C; 4.0 and 0.0 mm, respectively). The hottest anthesis period (Ju-
ly) was in 2020 (25.5°C and 27.6 mm vs. 22.5°C and 46.1 mm in 2019). The greatest amount of
precipitation during the anthesis was recorded in July 2018 (122.0 mm). The year-to-year and
month-to-month differences in the weather conditions told on pathogen-induced damage to sun-
flower plants.

The infectious background fluctuated over the study years (Table 1). From 2005 on, the
most remarkable development of downy mildew was observed in 2007 (the percentage of affect-
ed plants amounted to 35.9%). During the study period (2017-2020), the most remarkable devel-
opment of downy mildew was observed in 2017 (the percentage of affected plants was 27.3%),
while 2019 was noticeable for the minimum development of this causative agent (7.2% of affect-
ed plants). On average, in 2005-2020, 18.7% of plants were affected by downy mildew. The dif-
ferences in the percentage of affected plants between the study years exceeded the LSDys (2.2%).

Table 1
Percentages of sunflower plants affected by downy mildew, dry head rot and embellisia
blotch (artificial infectious background),% 1), IOC NAAS
Year of Downy Dryhead Embellisia  Yearof Downy Dryhead Embellisia

assessment mildew rot blotch assessment mildew rot blotch
2005 17.4 - - 2013 13,1 65,1 14,3
2006 18.9 - - 2014 16.1 63.2 15.1
2007 35.9 - - 2015 28.4 47.1 11.0
2008 17.3 - - 2016 33.6 79.4 14.0
2009 16.1 - - 2017 27.3 75.4 14.5
2010 26.1 - - 2018 10.1 81.4 88.3
2011 14.4 - - 2019 7.2 82.0 88.8
2012 8.2 80.5 11.1 2020 8.4 82.2 88.8

Mean across the years 18.7 72.9 38.4

LSDys for pair comparisons 2.2 2.9 1.3

Note: " — related to the number of planted seeds.

The dry head rot development reached its peak in 2019-2020 (82.0 and 82.2% of affected
plants, respectively) and was minimal in 2015 (47.1% of affected plants). On average, in 2012—
2020, 72.9% of plants were affected by dry head rot. The differences in the percentage of affected
plants between the study years exceeded the LSDys (2.9%).

Embellisia helianthi developed most in 2018-2020. In 2019-2020, 88.8% of plants were
affected by E. helianthi, and 88.3% in 2018. The minimum infectious background was observed
in 2015: 11.0% plants were affected. On average, in 2012-2020, 38.4% of plants were affected
by embellisia blotch. The differences in the percentage of affected plants between the study years
exceeded the LSDys (1.3%).

Thus, strong infectious backgrounds of the major pathogens of sunflower were observed
in the study years, which allowed for differentiation of the breeding material by resistance and for
selection of the best accessions.

The mean resistance scores of the best hybrids and parents to the major pathogens on arti-
ficial infectious backgrounds are summarized in Table 2. As to resistance to downy mildew, all
these genotypes were classified as resistant (resistance score 7 points). These are line-sterile ana-
logue Skh 1008 A bred by PPI nd a V.Ya. Yuriev NAAS, lines-sterile analogues ZL72A, ZL70A
and ZL42A bred by IOC NAAS, and simple sterile hybrid KhZ 1701 A jointly bred by these in-
stitutions. Among the lines — pollen fertility restorers, lines Kh114V and Kh720V bred by PPI nd
a V.Ya. Yuriev NAAS and check line ZL260V bred IOC NAAS were distinguished. In addtion,
jointly bred hybrids Khazar, Koliada and Haichur and hybrids Pervistok and Pryz bred by 10C
NAAS were referred to the high resistance group.
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As to resistance to dry head rot, line ZL70A turned out to be the best among sterile lines;
simple sterile hybrid KhZ1701A, lines-pollen fertility restorers Kh114V and Kh720V, as well as
hybrids Khazar, Koliada, Pervistok, and Pryz (resistance score 9 points) were also distinguished.
High resistance to embellisia blotch was noted in lines ZL70A and Kh114V, hybrids Khazar,
Koliada, Pervistok and Pryz (resistance score 7 points).

Table 2
Resistance of the best sunflower lines and hybrids to the major pathogens (artificial infec-
tious backgrounds; mean score for 2017-2020), IOC NAAS

. : . o Downy Dry Embel-
Line/hybrid Originator institution . lisia
mildew  head rot
blotch

Skh 1008 A PPInd a V.Ya. Yuriev NAAS 7 7 5
ZL72 A IOC NAAS 7 5
ZL70 A IOC NAAS 7 9 7
KhZ 1701 A PPInd a V.Ya. Yuriev NAAS, IOC NAAS 7 9 5
Z1L42A (standard) IOC NAAS 7 7 5
Kh 114V PPInd a V.Ya. Yuriev NAAS 7 9 7
Kh 720 V PPInd a V.Ya. Yuriev NAAS 7 9 5
71260 V (standard) IOC NAAS 7 7 5
Khazar PPInd a V.Ya. Yuriev NAAS, IOC NAAS 7 9 7
Koliada PPInd a V.Ya. Yuriev NAAS, IOC NAAS 7 9 7
Haichur PPInd a V.Ya. Yuriev NAAS, IOC NAAS 7 7 5
Pervistok I0OC NAAS 7 9 7
Pryz IOC NAAS 7 9 7
Vasylyk PPInd a V.Ya. Yuriev NAAS, 5 7 5
(standard) PBGI-NCSCI

Darii (standard) PPInd a V.Ya. Yuriev NAAS 5 5 3
LSDys - 1.1 1.0 0.4

Thus, among the studied genotypes, there were those that showed group resistance to the
major pathogens of sunflower, which are common in the Northern Steppe of Ukraine. These are
lines ZL70A and Kh114V, hybrids Khazar, Koliada, Pervistok and Pryz, which are characterized
by very high (9 points) or high (7 points) resistance to downy mildew, dry head rot and embel-
lisia blotch. High resistance to two pathogens (downy mildew and dry head rot) was demonstrat-
ed by line Kh720V and simple sterile hybrid KhZ1701A. Lines Skh1008A, ZL72A, ZL42A, and
Z1.260 B and hybrid Haichur were highly resistant to downy mildew.

In addition to the phytopathological assessments, the valuable economic characteristics of
the tested genotypes were determined. The ,germination — physiological maturity” period in the
studied genotypes varied 85 to 105 days (Table 3). The duration of this period in the best hybrids
was 95—105 days; in the lines, this period lasted 85—105 days.

As to the «germination—physiological maturity» period, all hybrids with the best re-
sistance belonged to the early group (check hybrid Vasylyk, 105 days); there were no mid-early
hybrids (check hybrid Darii, 110 days).

For the study period (2017-2020), the presented lines and their hybrid combinations com-
bined relatively high resistance to major pathogens with high economic indicators. The selected
highly resistant lines-sterile analogues gave yields higher than that from the standard ZL42A
(0.97 t/ha) by 0.15-0.99 t/ha, which make them attractive for producers of hybrid seeds. The lines
- pollen fertility restorers gave yields of 0.34 and 0.48 t/ha, which did not differ significantly
from the yield produced by the standard (0.41 t/ha).
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Table 3
Economic characteristics of the best sunflower lines and hybrids (mean for 2017-2020),

IOC NAAS
) . GPMP, ) 1000-seed  Huskness, Oil content
Line/hybrid days Yield, t/ha weight, g o, in seeds, %
Skh 1008 A 88 1.12 55.3 24.0 48.91
ZL72 A 89 1.76 56.1 233 51.12
ZL70 A 90 1.96 56.4 22.7 50.32
KhZ 1701 A 85 2.56 49.5 22.8 49.51
Z1A2A (standard) 105 0.97 45.3 22.1 49.26
Kh 114V 90 0.34 33.1 19.5 49.23
Kh 720 V 90 0.48 36.3 21.2 49.14
Z1. 260 V (standard) 95 0.41 35.6 20.2 49.18
Khazar 100 3.42 45.8 223 49.86
Koliada 100 3.61 59.1 22.0 50.10
Haichur 95 3.22 46.0 22.1 49.46
Pervistok 95 3.34 58.6 24.6 52.12
Pryz 105 3.58 57.0 234 51.88
Vasylyk (standard) 105 3.09 57.5 23.6 49.00
Darii (standard) 110 2.94 49.0 25.4 48.13
Mean 96 2.19 49.4 22.6 49.81
LSDys for pair compari- 9.4 1.20 6.3 2.6 5.90

SOnsS

The yield from simple sterile hybrid KhZ 1701 A was 2.56 t/ha, which is by 0.60 t/ha
higher than that from the best sterile line ZL70A (1.96 t/ha). Hybrid Koliada hybrid derived from
KhZ 1701 A (3.61 t/ha) was also the best in terms of yield. Hybrids Khazar (3.42 t/ha), Haichur
(3.22 t/ha), Pervistok (3.35 t/ha), and Pryz (3.58 t/ha) also gave high yields, higher than 3.0 t/ha.
However, given LDSys of 1.20 t/ha, none of the hybrids exceeded the check hybrid (Vasylyk) in
terms of yield.

The 1000-seed weight of the lines — sterile analogue varied 45.3 to 56.4 g; in the lines —
pollen fertility restorers, this parameter was in the range of 33.1-36.3 g; in the hybrids, it ranged
within 45.8-59.1 g, while the check hybrid (Vasylyk) had the 1000-seed weight of 57.5 g.

The selected accessions had a high percentage of oil in seeds. This parameter ranged
48.91 to 51.12% in seeds of the lines — sterile analogue and did not differ significantly from the
oil content in seeds of the standard — line ZL42A (49.26%). The oil content in seeds of the re-
sistant lines - pollen fertility restorers was 49.14—49.23% (at the standard level of 49.18%). The
oil content in seeds of the selected resistant hybrids ranged from 49.46% (Haichur) to 52.12%
(Pervistok). The oil content in seeds of the check hybrid (Vasylyk) was also high (49.00%).

Conclusions. The artificial infectious backgrounds of the major sunflower pathogens have
been created: downy mildew (Plasmopara helianthi Novot.), dry head rot (Rhizopus nigricans
Ehrend) and embellisia blotch (Embellisia helianthi (Hansf.) Pidolp). During the study years, the
infectious backgrounds were remarkable, which allowed for differentiation of the breeding mate-
rial by resistance and selecting the best accessions. On average, in 2005-2020, downy mildew
affected 18.7% of plants (maximum of 27.3% were observed in 2017). On average, in 2012—
2020, 72.9% of plants were affected by dry head rot (maximum of 82.2% in 2020). On average,
in 2012-2020, 38.4% of plants were affected by embellisia blotch (maximum of 88.8% in 2019).

A possibility of identifying genotypes with group resistance to the major sunflower path-
ogens, which are common in the northern steppe of Ukraine, has been proven. These are lines
ZL70 A and Kh 114 V, hybrids Khazar, Koliada, Pervistok and Pryz, which are characterized by
very high (score 9 points ) or high (score 7 points) resistance.
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We selected the lines and hybrids combining relatively high resistance to the major patho-

gens with high levels of economic characteristics. Hybrid Koliada was the best due to its yield
(3.61 t/ha). Hybrids Khazar (3.42 t/ha), Haichur (3.22 t/ha), Pervistok (3.35 t/ha), and Pryz also
gave high yields, higher than 3.0 t/ha. Since 2020, hybrid Koliada has been in the State Register
of Plant Varieties Suitable for Dissemination in Ukraine.
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CTIHKICTB JIIHIH TA I'IEPH/IIB COHAIIHHUKY /10 YPA’KEHHA OCHOBHHMH
HATOTEHAMH B YMOBAX IIIBHIYHOI'O CTEITY YKPAIHH

Kyrimesa H.M., Illyryposa H.O.

[actutyt omitnux kynetyp HAAH, Ykpaina

Maxkmsixk K.M.

[actutyt pocnunauiTea imeni B.A. FOp'esa HAAH, Ykpaina

MeTta focaizkeHb — BU3HAUEHHS PiBHA MIPOSBY XBOPOO COHSALIHMKY Ta iX MO€IHAHHSA 3 LIHHUMHU
rOCIOIAPChKUMHU O3HAKaMU 3aJIeKHO BiJ T€HOTHUITY, @ TAaKOXK BUJIIJICHHS KpalluX JIiHIN 1 r10-
PUIIB 7S MOJANBLIONO BUKOPUCTAHHS y BUPOOHMUTBI. JJI1 TOCATHEHHS METH BHpIIIyBaJu
TaKl 3aJladi: CTBOPEHHS CTalllOHapHOTrO 1H(EKIIMHOTO (OHY COHSIIHUKY; AOCITIIKEHHS PIBHA
IPOsIBYy OCHOBHUX XBOPOO COHSIIIHUKY 3aJIe)KHO BiJl YMOB POKY; OLIIHKa JIiHIHM 1 riOpuaiB 3a
[IHHUMH TOCTIOJaPChKUMH O3HAKaMHU Ta 3a CTIAKICTIO JO KOMIUIEKCY MaTOTeHIB; BUJILICHHS
KpAaIIMX JIiHii 1 TIOpUaiB.

Marepiain Tta meroau. ditonaTonoriyHi JOCHIIKEHHS NPOBOAMIM B yMOBax OaraTtopiyHoi
(2005-2020 pp.) MOHOKYJBTYPH COHSIIHUKY, HA IITYYHOMY MOJIbOBOMY iH(peKuiiiHoMYy (oHi,
JUISL CTBOPEHHS SIKOTO BUKOPHCTOBYBAJIM 1H(IKOBaHI B MPUPOJAHUX YMOBaX YaCTUHHU POCIUH 1
nabopaTtopHuit iH(pekuiiHui Matepian. JJocaiaKyBany CTIMKICTb JiHIH 1 TIOpUIIB COHALIHUKY
JI0 TIATOTEHIB, PO3MOBCIO/PKEHUM B yMoBax miBHIYHOTO Ctemy YKpaiHU: HECNpaBKHOI 00-
pomuucroi pocu (Plasmopara helianthi Novot.), cyxoi raumi (Rhyzopus nigricans Ehrend) i
em6emnizii (Embellisia helianthi (Hansf.) Pidolp). PiBens mposiBy indekiiiinoro ¢GoHy BHU3Ha-
YaJi NUISIXOM MiJPaXxyHKy BiJICOTKA ypa)X€HHUX 30yJHHUKAMU XBOPOO POCIHH COHSIIHHUKY IO
BIJIHOIIIEHHIO JI0 3arajbHOT KUIBKOCTI BUCISTHUX CIM'STHOK 3pa3ka. 3a METOJIUKOK KOHKYPCHOTO
BUNIPOOYBaHHS MPOBOJIMWIN OOJIIK HIHHUX T'OCMOAAPCHKUX O3HAK ME€HOTHIIB. MarepiajaoM st
nociiapkeHb Oynu niHii 1 riopunu consuHuky cenekiii IOK HAAH ta IP imeni B.f1. IOp'eBa
HAAH, Bcroro 60 3pa3kis.

Oo6roBopenns: pesyiabraTiB. [loka3Huk piBHSA 1H(EKIiTHOrO (OHY, BU3HAYEHHUH SK BIJACOTOK
YP@KEHUX POCIUH, KOJUBABCS 332 POKAMHU JOCTIKEHb. Po3Max MIHIMBOCTI CKJaB: 3a He-
CIIPaBXHBOIO 0OPOITHUCTOIO pocoro B 2005-2020 pp. — 7,2-27,3 %; 3a cyxoro rHuLTO B 2012-
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2020 pp. — 47,1-82,2 %; 3a embemniziero B 2012-2020 pp. — 11,0-88,8 %. BunineHo minito-
creprwibHui ananor (3J170A), miHito-BimHOBHHK ¢epTribHOCTI THIKY (X 114 B) 1 riopuan
(Xazap, Komnsna, Ilepsictok i [Ipu3s), siki mMaoTh BUCOKY (0am 7) 1 myke BHCOKY (Oanm 9)
CTIHKICTh J0 TPHOX JTOCIHIKEHUX MaTOreHiB. BUCOKY CTIMKICTh 0 HECHPaBXKHLOI OOPOIIHU-
CTO1 pocH 1 cyxoi rHmiIi mokasana JjiHis X 720 B, a takox mpocTtuid ctepwiibHuil riopua X3
1701 A. 3a BUCOKOIO CTIMKICTIO 0 HECIIPaBXHBOT OOPOIIHUCTOI pocH BuaiiaeHo JiHii Cx 1008
A, 3J172A, 3J142A, 3J1260B i riopux ["aiiuyp.

3a poKM JOCHIDKEHb IIHHMX Tocrmomgapchbkux o3Hak (2017-2020 pp.) cmocrepirajii BUCOKHUH
piBeHb iH(EKIIHHOT0 POHY OCHOBHHX MATOT€HIB COHSIIHUKY, 110 JTO3BOJIMIO BHIUIMTH Kpali
3pa3KH, 10 MOEAHYIOTh BUCOKY CTIHKICTh (0ait cTiiikocTi 7 1 9) 3 BUCOKOIO BPOXKAWHICTIO, BU-
cokoro macoro 1000 nacinuu (10 58,6 T), BUCOKMM ymicToM odjii B HaciHHi (10 52,12 %) i
HU3bKOIO JIYIINHUHHICTIO, sfKa He mnepeBuulyBana 24,6 %. TpuanicTh mnepiogy «CXOau-
¢bizionoriyHa CTUTIICTBYY KpalluX 3a CTIMKICTIO Ti0puaiB Oyna 95-105 ni6, y miniit 85-105
ni6. Kpammm 3a Bpoxainnictio (3,61 1/ra) 0yB riopua Komsna, ciinbHoi cenekuii I[P imMeni
B.A. IOp'eBa HAAH ta IOK HAAH. T'i6pua Konsima 3 2020 poky 3aneceHo 10 Jlep>kaBHOTO
peeECTpy COPTIB POCIHMH, MPUAATHUX JIJIS MOMIMPEHHS B YKpaiHi.

BucnoBku. J[oBeeHO MOXKIMBICTh BUAUICHHS TEHOTHUINB (JIiHIA 1 TiOpHUIIB) 3 TPYIOBOIO
CTIMKICTIO 10 OCHOBHHX IAaTOTEHIB COHSIIHUKY, PO3MOBCIOI)KEHUM B YMOBax MiBHiYHOTO CTe-
ny Ykpainu. Bugineno minii Ta ix riOpugHi KoMOiHaIii, SKi MOEAHYIOTh BUCOKY CTIHKICTB J10
OCHOBHUX IaTOTEHIB 3 BUCOKUM PiBHEM MPOSBY FOCIOAAPCHKUX O3HAK.

Knrouosi cnosa: conswnuk, 2iopuo, ainis, cmitikicmo, cenexkyis, inghexyitinuil (hon,
namozeH, WKOOOYUHHICIb, YPOICAUHICMb

YCTOHYHUBOCTD IHHHH U THEPHIOB I1I0JCOJIHEYHHUKA K ITOPAKEHHIO
OCHOBHBIMH ITATOTEHAMH B YC/IOBHAX CEBEPHOH CTEITH YKPAHHBI

Kyrumesa H.H., llyryposa H.A.

WuctutyT Macnuunsix KyasTyp HAAH, Ykpanna

Maxusax E.H.

WuctutyT pacrenueBoactsa umenu B.S. FOpreBa HAAH, Ykpauna

Less ucce0BaHNI — OTIPeIeIeHNE YPOBHS IPOSIBICHUS O0JIe3HEH TTOJICOTHEYHUKA U UX COYe-
TaHMs C IIEHHBIMU XO3SWCTBEHHBIMM MPU3HAKAMU B 3aBUCUMOCTH OT T€HOTHIIA, a TAKXKE BBI-
JeTICHHUE JIYYIINX JIMHUN U THOPUIOB C LENbI0 NAIBHEHIIEr0 MPOU3BOICTBEHHOTO UCIIOIB30-
BaHUA. [y 3TOro pemaiu Takue 3aJayd: CO3/1aHUE CTAllMOHApHOTO MH(EKIMOHHOTro (oHa
MOJICOJTHEYHHKA; MCCIIeIOBAHNE YPOBHS IMPOSBICHUS OCHOBHBIX OOJIE3HEH IOJCOTHEYHHKA B
3aBHCUMOCTH OT YCJIOBUH rojia; OLEHKA JIMHUI U THOPUAOB MO LIEHHBIM XO3SHCTBEHHBIM MPH-
3HaKaM M 110 YCTOHYMBOCTH K KOMILJIEKCY MTATOT€HOB; BBIICIICHUE JTyYIINX JTMHUNA U THOPHIIOB.

Marepuajbl 1 MeTOAbI. PUTONATOIOTHUECKHE UCCIIEIOBAHUS MPOBOIMIN B YCIOBUAX MHOTOJIET-
He#t (2005-2020 rT.) MOHOKYJIBTYPBI TIOJICOJITHEYHHKA, HA MCKYCCTBEHHOM IOJIEBOM HMH(DEKITH-
OHHOM (DOHE, /75 CO37aHUSI KOTOPOT'O MCIOJIb30BAIM MH(PUIIUPOBAHHBIE B IPUPOIHBIX YCIOBH-
SIX YaCTU PACTEeHHH M J1abopaTOopHbIM MH(GEKIMOHHBIM Marepuan. M3ydyanu ycTOWYMBOCTh JIH-
HUM 1 THOPUIOB NOCOTHEYHHUKA K ITaTOreHaM, paclpOCTPaHEHHBIM B YCIOBUAX 10kHOM Crenu
VYkpaunsl: 10kHOH MyuHucToit poce (Plasmopara helianthi Novot.), cyxoii rammu (Rhyzopus
nigricans Ehrend) u sm6enu3un (Embellisia helianthi (Hansf.) Pidolp). YpoBens nposiBieHus
WHQPEKIIMOHHOTO (POHA OMpENeNsUIA IyTeM IOJICUeTa MPOICHTa TIOPAKESHHBIX BO30YIUTEISIMU
Ooie3Hel pacTeHUi MOJICOTHEYHUKA IO OTHOLICHHUIO K OOIEMY KOJMUECTBY BBICESIHHBIX CEMsI-
HOK oOpasma. [To MeTomiKe KOHKYPCHOTO UCTIBITAHHSI TPOBOAMIIH YUET IIEHHBIX X03HCTBEHHBIX
MIPU3HAKOB T€HOTHUIOB. MarepuaioM JJIsl UCClIeI0BaHUi ObUIM JIMHUM U THOPUIBI TTO/ICOTHEY-
nuka cenekun UMK HAAH u P umenu B.A. IOpseBa HAAH, Bcero 60 06pa3iios.

OO0cyxnenune pe3yabTaroB. Ilokazarens ypoBHsS MH(EKIMOHHOTO (DOHA, ONMpEIENEHHBIN Kak
MIPOLIEHT MOPaKEHHBIX pacTeHUi, Koxebalics o rojaM uccieoBanuil. Pasmax u3MeHUMBOCTH
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COCTaBWJI: MO JIOXHOW MyuHucTOM poce B 2005-2020 rr. — 7,2-27,3 %; 1m0 Cyxoil THWIH B
2012-2020 rr. — 47,1-82,2 %, mo emoenu3uu B 2012-2020 rr. — 11,0-88,8 %. Brigenaena au-
HUs-CTepuIbHBIN aHanor (3J170A), muHUsS-BoccTaHOBUTEND (epTHILHOCTH MBI (X 114 B)
u rubpuasl (Xazap, Komsga, [lepsicrok u Ilpu3), obmanaromue BbICOKOH (6aym 7) U OYEHb
BBICOKOH (0a/u1 9) yCTOWYMBOCTBIO K TPEM M3YYEHHBIM IaTOreHaM. BBICOKYIO0 yCTOHYMBOCTH K
JIOKHOM MYYHHCTOW pOCe€ M CyXOW THWIM mokaszaia juHug X 720 B, a Takxke nmpoctoi cre-
puibHBIA THOpU X3 1701 A. Tlo BBICOKO# YCTOWYMBOCTH K JIOXKHOM MYYHHCTOU POCE BBIJIE-
neno nmuauu Cx 1008 A, 3J172A, 3J142A, 3J1260B u rubpun [aitayp.

B rompl m3ydeHus: 1EHHBIX XO3AMCTBEHHBIX Npu3HakoB (2017-2020 rr.) HaOIrOgaTM BBICOKHI
ypOBeHb UH(EKITMOHHOTO (POHA OCHOBHBIX MMAaTOT€HOB MOJICOJHEYHHUKA, YTO MTO3BOJIUIIO BBIJE-
JUTH Jydire o0pasipl, 00beIUHSIONINE BBICOKYIO YCTOMYMBOCTD (0a1 yCTOMUHMBOCTH 7 U 9) C
BBICOKOHM ypOKaifHOCTBIO, BbICOKOK Macor 1000 cemsH (o 58,6 T), BBICOKMM COJIEpKaHUEM
Macia B ceMeHax (10 52,12 %) ¥ HU3KOM JIy3)KUCTOCTHIO, KOTOpasi He mpesbimana 24,6 %.
[TpoaomKUTETLHOCTD MEPHOJIA «BCXOABI—(U3NOIOTUYECKAs CIENIOCTh» Y JNYUYIINX [0 yCTOM-
YUBOCTH TUOpHIOB Obl1a 95—105 cyt., y nunwmii 85-105 cyr. Jlydmum no ypoxkaitnoctu (3,61
1/ra) 6pu1 THOpUA Konsaa coBmectnol ceneknun P mmenn B.S1. FOpeeBa HAAH u UMK
HAAH. I'u6pun Konsna ¢ 2020 roga 3aneceH B ['ocymapCTBEHHBIN peecTp COPTOB PACTCHUH,
MIPUTOJIHBIX K PACIPOCTPAHEHHIO B Y KpauHe.

BoiBoabl. J[0ka3aHa BO3MOXHOCTH BBIICTICHHUS T€HOTHUIOB (JIMHUKA W THOPHUAOB) C TPYIIOBOM
YCTOMYMBOCTHIO K OCHOBHBIM NAaTOT€HAM IOJACOIHEYHUKA, PACIIPOCTPAHEHHBIM B YCIOBHSIM
1o)kHOM Ctenu YkpauHbl. BbieneHsl TMHUKM U UX TUOPUAHBIE KOMOWHAIINHM, KOTOpPBhIE 00B-
EIMHSIOT BBICOKYIO YCTOWYMBOCTh K OCHOBHBIM MATOT€HAM C BBICOKUM YPOBHEM IPOSBIICHUS
XO03SUCTBEHHBIX MPU3HAKOB.

Kntroueswie cnosa: nooconneunux, 2ubpuo, 1uHUs, YCMOu4U80Cmsb, CeleKys,
uH@ekyuoHmuslll o, namozeH, 8PeOOHOCHOCIb, YPOICALHOCHb

RESISTANCE OF SUNFLOWER LINES AND HYBRIDS TO MAJOR PATHOGENES IN
THE NORTHERN STEPPE OF UKRAINE

Kutishcheva N.N., Shuhurova N.A.

Institute of Oil Crops of NAAS, Ukraine

Makliak K.M.

Plant Production Institute named after V.Ya. Yuriev of NAAS, Ukraine

The purpose was to establish the manifestation peculiarities of sunflower diseases and their
combination with valuable economic traits depending on the genotype, as well as to select the
best lines and hybrids for further use in production. To complete this purpose, the following
objectives were achieved: to create a stationary infectious background for sunflower; to inves-
tigate the manifestation of major diseases of sunflower depending on the year conditions; to
assess lines and hybrids for valuable economic characteristics and resistance to several patho-
gens; to select the best lines and hybrids.

Materials and methods. The phytopathological studies were conducted on a long-term (2005—
2020) sunflower monocrop, against artificial field infectious backgrounds, for the creation of
which we used parts of naturally infected plants and laboratory infectious material. We studied
resistance of sunflower lines and hybrids to pathogens widespread in the Northern Steppe of
Ukraine: downy mildew (Plasmopara helianthi Novot.), dry head rot (Rhizopus nigricans Eh-
rend) and embellisia blotch (Embellisia helianthi (Hansf.) Pidolp). The infectious background
level was determined by calculating the percentage of sunflower plants affected by pathogens
related to the total number of sown achenes of an accession. The valuable economic character-
istics of the genotypes were determined in accordance with the competitive trial methods. A
total of 60 accessions, sunflower lines and hybrids bred by IOC NAAS and PPP nd a V.Ya.
Yuriev NAAS, were studied.
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results and discussion. The infectious background level, defined as the percentage of infected
plants, fluctuated over the study years. The variability ranges were as follows: for downy mil-
dew in 2005-2020 — 7.2-27.3%; for dry head rot in 2012-2020 — 47.1-82.2%; for embellisia
blotch in 20122020 — 11.0-88.8%. A line — sterile analogue (ZL70A), a line — pollen fertility
restorer (Kh 114 V) and hybrids (Khazar, Koliada, Pervistok and Pryz) with high (score 7
points) or very high (score 9 points) resistance to the three studied pathogens have been identi-
fied. High resistance to downy mildew and dry head rot was recorded in line Kh 720 V and
simple sterile hybrid KhZ 1701 A. Lines Skh 1008 A, ZL72A, Z1L42A, and ZL260V as well as
hybrid Haichur were distinguished due to their high resistance to downy mildew.

During the years of studying valuable economic characteristics (2017-2020), high levels of the
infectious backgrounds of the major pathogens of sunflower were observed, which made it
possible to identify the best accessions combining high resistance (resistance score 7 and 9
points) with high yield, high 1000-seed weight (up to 58.6 g), high oil content in seeds (up to
52.12%) and low huskness (< 24.6%). The ,germination — physiological ripeness® period in
the best resistant hybrids was 95-105 days and, in the lines, it lasted 85-105 days. Hybrid
Koliada jointly bred by PPI nd a V.Ya. Yuriev NAAS and IOC NAAS was the best in terms of
yield (3.61 t/ha). Since 2020, Koliada has been the State Register of Plant Varieties Suitable
for Dissemination in Ukraine.

Conclusions. A possibility of identifying genotypes (lines and hybrids) with group resistance to
the major sunflower pathogens, which are common in the Northern Steppe of Ukraine, has
been proven. Lines and their hybrids combining high resistance to the major pathogens with
high levels of economic characteristics have been identified.

Key words: sunflower, hybrid, line, resistance, selection, infectious background,
pathogen, harmfulness, yield
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LABORATORY DROUGHT RESISTANCE OF PEA BREEDING ACCESSIONS
IN PEG-6000

Shevchenko L.M.
Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine

The results on the laboratory drought resistance determined by germination of pea seeds
in 8.6% PEG-6000 are presented. The depression of root and shoot growth processes was deter-
mined for seeds harvested in different years (2018-2020). The depression of the «root length»
trait in pea accessions represented by varieties and breeding material varied -96.3% to 67.8%, and
the depression of the “shoot length” trait was not negative across the study years, ranging 8.3 %
to 91.7%. The obtained data on the depression of growth processes in the pea accessions in PEG-
6000 are not mature and require further, more in-depth studying.

Key words: pea, PEG-6000, depression of growth processes, rank of depression index,
variety, breeding lines.

Introduction. Drought resistance of agricultural plants is a feature that acquires a special
status under current climatic conditions. The ability of crops not only to survive, but also to show
certain performance on farms, ensures the stable food security of a country and the world.
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