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Creation of Highly Productive Forms of Winter Wheat with Complex
Resistance Against Diseases and Pests on Artificial Infectious
Backgrounds of Their Causative Agents

Abstract. Diseases of field crops substantially reduce the yield and quality of the obtained agricultural products.
Underselection of gross grain harvest due to diseases and pests can reach about 25-30% annually. This necessitates
the creation of resistant varieties for winter wheat selection. The purpose of this study was to create a new highly
productive selection material with complex resistance against the main most harmful diseases for further use in the
selection of winter wheat. In the phase of emergence of plants in the tube, winter wheat plants were infected with
spores of the causative agent of brown rust according to E.E. Heschele’s method. To create an artificial infectious
background of brown rust, a synthetic population of the pathogen (Institute of Plant Protection of the National
Academy of Agrarian Sciences) was used as a reservoir of infection - a susceptible variety of Myronivska 10. To
create an artificial infectious background of powdery mildew, a local population and an infectious reservoir of the
American variety Keprock were used. In the F, hybrid nursery against the provoking background of powdery mildew,
combinations highly resistant to the pathogen (up to 5%) were selected, created with sources of resistance: Zdar,
Fakon, Pi170911, Bongo - Svitanok Myronivskyi/Zdar, Kolos Myronivshchyny/Fakon, Berehynia Myronivska/Pi170911,
Dostatok/Bongo. Resistance against the pathogen (up to 10.0%) was observed in two crossing combinations (Gorlytsia
Myronivska/Gloria and Remeslivna/Wervok). Crossing combinations created with sources of resistance were selected
on the artificial infectious background of hybrids of the fourth generation for resistance to brown rust: Flex, V 1275,
Tobarzo, 203-238. It is worth noting the hybrids: Oberih Myronivskyi/Flex, Smuhlianka/V 1275, Monotyp/Tobarzo,
Kolos Myronivshchyna/203-238. The largest number of grains in an ear was obtained from the combination Svitanok
Myronivskyi/Zdar (61.5 pieces), and the largest weight of grain from an ear was obtained from the combinations
Horlytsia Myronivska/Gloria and Berehynia Myronivska/Pi170911 (2.38 g and 2.37 g, respectively). The Oberih
Myronivskyi/Flex combination stood out for its resistance to brown rust and performance elements. The samples
selected based on the results of the study are used as valuable raw material to create new winter wheat varieties
resistant to diseases in the Forest Steppe of Ukraine
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INTRODUCTION
One of the main food crops in the world is soft winter = damage to seedlings by diseases and damage by pests
wheat. Pathogenic microorganisms accompany it from lead to large total losses of the crop [1-3]. One of the key
the moment of sowing until harvesting. Even minimal factors that determine the phytosanitary status of grain
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crops is the variety, as its contribution to the future har-
vest, according to scientists’ calculations, can reach up to
70%. Presently, the most economically justified and most
effective measure of ecological protection in the context
of environmental protection is the creation of varieties
highly resistant to a complex of diseases and pests, ie.,
selection for resistance. Furthermore, the breeding of
new, pest-resistant varieties with high ecological plas-
ticity is one of the primary areas of increasing the yield
of agricultural crops. In the system of integrated protec-
tion of sowing field crops, emphasis on the cultivation
of highly resistant varieties with high productivity has al-
ways occupied a special place. It is such varieties that can
fulfil the potential possibilities of productivity and quality
and provide the greatest return from the agrotechnical
techniques used [4; 5].

All plants have natural mechanisms of resistance
against harmful organisms, which differ from plant to
plant. Breeding work on the creation of varieties of field
crops in general and winter wheat, which are resistant
to pathogens of major diseases and pests, involves the
use of both samples from the world collection and those
tested in the conditions of a certain region [6]. The most
dangerous and widespread diseases of winter wheat
are brown rust, powdery mildew, septoriosis, fusario-
sis, hard soot, and root rot [2]. Since 2015, an increase in
fusarium head blight has been noted in Ukraine, which
considerably decreases the quality of flour and bread
and leads to a substantial harvest shortage. As showed by
H. Buerstmayr et al. (2009), H. Kovalyshyna et al. (2020)
“..grain affected by some species of fusarium, due to its
toxicity, becomes unsuitable for human consumption
and animal feeding” [7, 8]. In wheat plants affected by
root rot, their premature death, a significant manifesta-
tion of the spikelet, the invasion of saprophytic fungi on
the spikelets, and a decrease in the sowing qualities of
the seeds are noted en masse [9]. Young, actively growing
wheat plants are more susceptible to damage by pow-
dery mildew, the harmfulness of which is manifested in
slowing down the growth and development of plants due
to a decrease in the assimilation surface of the leaves, a
delay in earing and a slowing down of grain filling, and
as aresult - a decrease in the content of raw gluten, pro-
tein, and starch. As indicated by K.P. Voss-Fels et al. (2019)
“.harvest failure due to powdery mildew in some cases
can reach 10-15%" [6]. Brown rust, causing the greatest
damage in the phase of milk ripeness [10], reduces the
assimilation surface by 30-40% in winter wheat plants,
violates their water balance, causes premature death of
leaves and grain brittleness due to increased transpira-
tion [11-13]. Rusty fungi can reduce the content of protein
and gluten in grains by up to 20% with severe damage to
plants [8; 14]. Harvest losses due to damage by rust up
to 40% amount to 30-40 kg/ha, and over 40% can reach
100 kg/ha and more [15-17].

Breeding work aimed at creating ecologically
plastic varieties resistant to diseases and pests is one of

)

the main levers of influence on increasing the yield of
field crops. Upon studying the immunological properties
of the world collection, resistance of individual samples
against 2-3 diseases with simultaneous susceptibility to
others was revealed [3; 18]. Cultivation of winter wheat
varieties with complex resistance against harmful
pathogens can guarantee a yield increase of 1.2-1.5 t/ha
without protection means. Therefore, the creation of
such varieties is the main task of selection [6; 19]. As a
result of cultivating varieties of field crops resistant to
harmful pathogens and pests, not only does the pesti-
cide load decrease, but also the danger of contaminating
the crop and the environment is reduced. [20; 21]. The
work on the selection of highly productive forms of win-
ter wheat with complex resistance to diseases and pests
on artificial infectious backgrounds and the creation of
resistant lines based on them is a complex, multifaceted,
creative, and long-term process that involves many years
of research with an enormous amount of material. To cre-
ate a new initial disease-resistant breeding material, it is
necessary to replenish and use new sources of resistance.

The tasks of this study were as follows: to inves-
tigate the F, hybrid material and selection of disease-re-
sistant genotypes of winter wheat on artificial infectious
backgrounds of their pathogens (2018); to select highly
productive forms of winter wheat with comprehensive
resistance to diseases and pests in the F_ hybrid nursery
on artificial infectious backgrounds of their pathogens
(2019); to investigate disease-resistant raw material of
winter wheat obtained (2020).

The purpose of this study was to find a new geneti-
cally diverse selection material resistant to powdery mil-
dew and brown rust.

MATERIALS AND METHODS

The research was conducted in 2017-2020 under ar-
tificial inoculation with pathogens in field infectious
nurseries of the plant protection department of the
V.M. Remeslo Myronivka Institute of Wheat of the
National Academy of Agrarian Sciences (Tsentralne vil-
lage, Obukhiv district, Kyiv Oblast) in the northern part
of the Left Bank Forest Steppe.

To fulfil the set purpose, about 200 F, hybrids were
sown for the 2017 harvest based on resistance against six
pathogens and their complex and pests. In 2018, records
were made of damage caused by pathogens of the main
diseases of leaves, ears of corn, root rots, and pest infes-
tation of F, hybrids. Forms resistant to certain diseases
were selected, which were inhabited to a lesser extent by
pests. For the 2019 harvest, 200 F, hybrids were sown on
separate infectious backgrounds to carry out selections
resistant to both individual diseases and their complex and
pestinfestation. Inthe F, winter wheat hybrid nursery, 108
hybrid populations were investigated for resistance to leaf
diseases and 96 - for resistance to ear and root rot diseases.

Inthe tube emergence phase, winter wheat plants
were infected with spores of the causative agent of brown
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rust according to the method of E.E. Geschele [4]. To
create an artificial infectious background, a synthetic
population of the pathogen obtained from the Institute
of Plant Protection of the National Academy of Agrarian
Sciences was used, and the susceptible variety My-
ronivska 10 was used as an infection reservoir. To create
an artificial infectious background of powdery mildew,
a provocative background of the pathogen was created
using a local population according to the generally ac-
cepted method [22]. The American variety Keprock was
used as an infection accumulator.

To investigate the dynamics of disease growth, the
assessment during the period of maximum development
of the disease was considered as the basis. For powdery
mildew, brown rust - the phase of milk ripeness [23; 24].
Using the method of mowing with an entomological
net, small mobile insects - leafhoppers, thrips, aphids,
adults of cereal flies and sawflies were detected on win-
ter wheat crops. In one field, depending on its size and
the number of detected insects, 50-100 sweeps of the net
were made in 5 or 10 places of the field. To calculate the
number of pests per unit area, two sweeps were conven-
tionally equated to an area of 1 m? [24; 25]. The pests that
feed on the surface of plants (bugs, bread bugs, leeches, etc.)
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were counted both directly on the plants and after shaking
them off the plants into an entomological net [24-26].

To figure out the influence of weather conditions
during the years of research, namely temperature and
precipitation, on the development and spread of dis-
eases, the calculation of the hydrothermal coefficient
(HTC) was used [27]. The autumn of 2015-2019 was char-
acterized by generally unfavourable weather conditions
for the development of diseases and pests on winter
wheat, as the lack of rain and high temperatures led to a
delay in germination. In turn, the absence of pathogens
and minimal infestation by pests was noted on the late
seedlings of winter wheat. In 2016, during the period of
recovery of spring vegetation - full maturity of winter
wheat (HTC 1.5) as a result of optimal moisture, the de-
velopment, and growth of pathogens and moderate pest
infestation were noted (Fig. 1). In 2017, in the same period
(HTC 0.8), drier weather conditions were noted, which
limited the development of the main pathogens, mod-
erate plant infestation by pests, and a complete absence
of damage to plants by septoriosis of leaves and brown
rust. In the same year, a considerable development of the
hard soot of the wheat ear was noted, which in some va-
rieties reached 50.0%.

2019 2020

Figure 1. Indicators of HTC during the years of research

In 2018, the weather conditions were also not very
conducive to the development of leaf diseases due to the
abnormally dry conditions of the winter wheat growing
season, as the temperature was unusually high almost
every month. Precipitation in the 3 decade of June re-
sumed the growth of leaf septoriosis and brown rust. In
2020, starting from the recovery of spring vegetation
and until the full maturity of winter wheat varieties, the
weather conditions contributed to the partial development
of foliar diseases. As a result of the cool and dry weather
in the first decade of June, the development of powdery
mildew stopped and damage to plants did not exceed
0-15.0%. The development of hard soot, root rot, and fusari-
um head blight was 50.0, 31.3 and 7.5%, respectively.

RESULTS AND DISCUSSION

In the F, hybrid nursery, on separate artificial infectious
backgrounds, records were made of plant damage by
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powdery mildew, leaf septoria, fusarium wilt and hard
ear smut, brown rust, and infestation by pests. Disease-
resistant forms, less prone to colonisation by pests, were
selected. Against the provocative background of powdery
mildew (Fig. 2), 246 selections were selected and analy-
sed. Highly resistant against the pathogen (up to 5%) were
the combinations created with the following resistance
sources: Zdar, Fakon, Pi170911, Bongo - Svitanok My-
ronivskyi/Zdar, Kolos Myronivshchyny/Fakon, Berehynia
Myronivska/Pi170911, Dostatok/Bongo. Their population
with thrips larvae varied from 5.2 to 14.5 spec/ear (Eco-
nomic damage threshold or EDT 20.0-30.0 spec/m?), and
leeches - 5.0-18.0 spec/m? (EDT 150.0-200.0 spec/m?).
Resistance against the pathogen (up to 10.0%) was ob-
served in two crossing combinations (Horlytsia My-
ronivska/Gloria and Remeslivna/Wervok).
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Figure 2. Complex resistance of the best F,-F, hybrids of soft winter wheat against powdery mildew pathogens
and pests (2018-2020)

On the artificial infectious background of hybrids
of the third generation, 280 selections were selected and
analysed for resistance to brown rust (Fig. 3). The largest
number of resistant offspring was obtained in cross-
ing combinations created with the following resistance
sources: Flex, V 1275, Tobarzo, 203-238. It is worth noting
thehybrids: Oberih Myronivskyi/Flex, Smuhlianka/V 1275,
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Monotyp/Tobarzo, Kolos Myronivshchyna/203-238. Dam-
age to winter wheat plants by the causative agent of
brown rust was observed within 3.0-10.0%. These com-
binations were also distinguished by a small population
of pests (thrips larvae and leeches), and it was below the
harmfulness threshold.
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Figure 3. Complex resistance of the best F,-F, hybrids of soft winter wheat against brown rust pathogens
and pests (2018-2020)

In the hybrid nursery of the fourth generation,
96 hybrid populations were investigated for resistance to
leaf diseases and 126 - for resistance to ear and root rot
diseases. On separate artificial infectious backgrounds,
records were made of damage caused by pathogens of
the main diseases and the colonization of plants by pests.

Disease-resistant forms that were less colonized by pests
were selected. Against the provocative background of
powdery mildew, 200 selections were selected and an-
alysed. Highly resistant (up to 5%) against the pathogen
of powdery mildew were the combinations created with
the following resistance sources: Zdar, Fakon, Pi170911,
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Bongo - Svitanok Myronivskyi/Zdar, Kolos Myronivsh-
chyny/Fakon, Berehynia Myronivska/Pil170911, Dostatok/
Bongo (Fig. 2). Their population with thrips larvae varied
from 6.8 to 14.6 spec/ear (EDT 20.0-30.0 spec/ear), and
leeches - 3.0-9.5 copies/m? (EDT 150.0-200.0 spec/m?).

On the artificial infectious background of hybrids
of the fourth generation, 215 selections were selected
and analysed for resistance to brown rust. The largest
number of resistant offspring (see Fig. 3) was obtained
in crossing combinations created with the participation
of sources of resistance: Flex, V 1275, Tobarzo, 203-238.
It is worth noting the hybrids: Oberig Myronivskyi/Flex,
Smuglyanka/V 1275, Monotype/Tobarzo, Kolos Myronivsh-
chyna/203-238. Damage to winter wheat plants by the
causative agent of brown rust was not high. Only the first
manifestation of the disease was observed in up to 1.0%
(single pustules). These combinations were also distin-
guished by the small population of pests (thrips larvae
(9.0-16.4 spec/ear) and leeches (6.0-10.0 spec/m?) and it
was below the EDT - 20.0-30.0 spec/ear of thrips larvae
and 150.0-200.0 spec/m? of leech on winter wheat.

Plant height of F, hybrids did not differ substan-
tially from the parental forms, and spike length, number
of spikelets in a spike, and weight of grains from a spike

T. Mukha et al.

had a noticeable positive difference with the maternal
and parental forms. Exceeding ear parameters in hybrid
combinations of the third generation of winter and spring
wheat were observed in the studies of Ukrainian and
foreign scientists. According to research results [28; 29]
the inheritance of the soft winter wheat trait “the num-
ber of grains from an ear” in seven out of twelve hybrid
combinations was according to the type of positive over-
dominance, in one - according to the type of positive
dominance, in two - according to the type of intermediate
inheritance; one has negative overdominance.

The selection value of the hybrid combinations cre-
ated with the Berehynia Myronivska variety, which con-
tains the Lr 34(+) allele, involved in crossbreeding to create
the disease-resistant F, hybrid material. Valuable forms
were selected based on the combination of elements of
productivity (length of ear, number of grains in an ear, and
mass of grain from an ear) and resistance to powdery mil-
dew in comparison with parental forms (Table 1). The larg-
est number of grains in an ear was obtained in the com-
bination Svitanok Myronivskyi/Zdar (61.5 pcs), and the
largest weight of grain from an ear - in the combinations
Horlytsia Myronivska/Gloria and Berehynia Myronivska/
Pi170911 (2.38 g and 2.37 g, respectively).

Table 1. Elements of productivity of hybrids and parental forms of soft winter wheat resistant
to powdery mildew (2019-2020)

q q Amount of grainin | Mass of grains from

Parent forms, hybrid combinations FREaEn NG S ET gear, gcs. L eargof oS

F, F, F, F, F, F, F, F,

Keprock St (vulnerable variety) 95.0 105.5 6.9 7.6 367 487 16 172
Q Horlytsia Myronivska 90 90.0 77 77 412 412 182 182
Horlytsia Myronivska/Gloria 90 912 79 81 531 533 2.34 2.38
& Gloria 108 106.1 79 7.9 304 314 109 112

Q Svitanok Myronivskyi 80 74.3 8.5 9.8 434 505 146 197
Svitanok Myronivskyi/Zdar 84 73.5 9.8 11.2 495 61.5 179 208

4 Zdar 62 62.0 6.0 71 325 36.5 098 098

Q Remeslivha 85 81.1 8.0 9.5 407 407 136 148
Remeslivna/Werwok 70 82.5 100 11.6 484 59.2 2.06 2.23

& Werwok 90 86.0 87 8.9 401 414 162 168

Q Kolos Myronivshchyny 105 103 7.8 8.8 42.8 497 166 196
Kolos Myrnoivshchyny/Fakon 90 89.5 97 9.6 557 557 2.28 2.28
& Fakon 80 810 6.9 6.7 34.1 364 123 143

Q Berehynia Myronivska 95 96.0 7.3 83 305 325 127 136
Berehynia Myronivska/Pi170911 100 96.5 10.0 9.9 46.0 54.0 2.29 2.37
4 Pi170911 85 84.0 70 7.8 34.2 334 141 153

Q Dostatok 100 99.8 8.1 8.6 457 464 180 188
Dostatok/Bongo 108 104.2 8.8 9.8 511 551 194 2.06

4 Bongo 105 105.2 6.7 77 297 29.9 131 139

LSD 2.2 5.9 0.5 0.5 51 5.9 0.22 0.26
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Among the F, populations, 1,405 selections were
selected and analysed on the artificial infectious back-
grounds of brown rust, hard soot, fusarium head blight,
root rot, and the provoking background of powdery mil-
dew. A structural analysis was carried out on the ele-
ments of productivity of the selected selections, which
were distinguished by their resistance against the main

pathogens and pests. Valuable forms were selected based
on the combination of productivity elements (ear length,
number of grains in an ear, and weight of grain from an
ear) and resistance to brown rust in comparison with
parental forms, presented in Table 2. The combination
Oberih Myronivskyi/Flex stood out in terms of resistance
to brown rust and productivity elements.

Table 2. Performance elements of hybrids and parental forms of soft winter wheat resistant to brown rust
(2019-2020)

Pantheight, | Spikelengtn, | AmUofgrin  Massofgrain
Parent forms, hybrid combinations cm cm corn, g
F, F, F, F, F, F, F, F,

Myronivska 10 St (vulnerable variety) 115 984 75 8.6 338 433 142 166
Q Oberih Myronivskyi 95 95.9 6.6 7.8 26.2 392 119 146

Oberih Myronivskyi/Flex 95 80.0 84 101 415 572 202 2.36

J Flex 120 98.2 6.0 6.8 303 42.3 101 119

Q Kolos Myronivshchyny 105 70.5 78 78 42.8 43.6 166 168

Kolo Myronivshchyny/203-238 105 681 6.8 75 34.8 554 169 2.05
4203-238 100 675 64 6.9 395 405 164 169

@ Monotyp 92 926 8.0 81 48.8 483 169 178
Monotyp/Tobarzo 100 86.5 80 83 507 49.2 212 209

& Tobarzo 100 86.1 6.1 71 387 384 154 164

Q@ Smuhlianka 85 853 76 7.8 305 317 126 136
Smuhlianka/ V1275 85 84.5 91 10.2 388 56.1 167 216

4 vi275 85 84.2 64 72 305 315 104 100

LSD . 23 57 0.6 0.6 54 6.0 0.25 0.28

According to the indicator, the height of the F, hy-
brid plants, which stood out for their resistance to dis-
eases of the ear and root rot, did not differ substantially
from the parental forms, and the length of the ear, the
number of spikes in the ear, and the mass of grains from
the ear had a noticeable positive difference between the
maternal and parental forms. The combination of signs
of complex resistance against foliar and root diseases
with an increase in the height and productivity of the ear
inhybrid combinations of the fourth generation of winter
and spring wheat was noted in the studies of Ukrainian
and foreign scientists. It is worth noting the results of re-
search by Srinivasachary, N. Gosman et al. [30], who, using
the example of winter wheat, conducted a study of the re-
lationship between the genes of semi-dwarfism and sus-
ceptibility of the variety to fusarium head blight. The data
obtained by them indicate that the highest value for se-
lection for complex resistance to diseases has the forms
that were selected based on a set of traits in years with
a strong development of the disease. Furthermore, they

)

proved the possibility of combining disease resistance
with high productivity and grain quality in one variety.

The complete dominance and transmission of dis-
ease-resistant maternal traits in the majority (78-84%)
of the first-generation hybrids was noted in the studies
of S.V. Retman [31] upon crossbreeding short-growing
Western European wheats resistant to fungal diseases
with unstable varieties of domestic selection in different
years. In their studies of the development and distribu-
tion in the United States and Canada in 1991-1996 of the
epiphytotia of Fusarium head blight of wheat and barley,
M. McMullen et al. [32] established that during splitting
in the F,-F, generation, plants with different degrees
of damage were found - from 1-5% to 50-60%. For fur-
ther selection work, scientists selected only resistant
and medium-resistant promising forms of wheat and
barley, which in the F,-F, generations were involved in
crossbreeding with highly winter-resistant productive
varieties and lines of local selection to transfer genes for
resistance to fusarium wilt to them.

Plant and Soil Science. Vol. 13, No. 1



According to the results of the study of constant
lines of winter wheat, 11 disease-resistant lines were
transferred from the selection nursery to the National
Centre of Plant Genetic Resources of Ukraine (V.Ya. Yuryev
Institute of Crop Production, Kharkiv) in 2018, and 9 in

T. Mukha et al.

2019. The obtained initial selection material, which stood
out for its resistance to diseases and pests (Table 3), was
transferred to the winter wheat selection laboratory for
further use in the selection.

Table 3. Immunological characteristics of winter wheat lines in terms of resistance against pathogens of foliar
diseases submitted to the National Agricultural Research Service of Ukraine (2020)

Vulnerability, %
Line Pedigree With powdery Withleaf poigh
mildew septoria rust
Powdery mildew
Keprock Vulnerable variety 15.0 25.0 1.0
Lutescens E.g484/18 Pi. 170911/ Yuviliar Myronivskyi 5.0 100 0.5
Lutescens E.g.485/18 Snihurka/Selidon 3.0 10.0 01
Brown rust
Myronivska 10 Vulnerable variety 10.0 20.0 5.0
Erythrospermum Pr.141/18 (TAM-200 x Myrlena) x Myrlena 50 8.0 01
Erythrospermum Pr142/18 (Matyo x Kalynova) x Kalynova 10 10.0 0
Erythrospermum Pr144/18 TAM-200 x Myrlena 50 100 0
Lutescens Pr145/18 Kolos Myrnoivshchyny x Warwick 50 10.0 01
Erythrospermum Pr146/18 Ekonomka x Tsarivna 80 100 0
Lutescens Pr.147/18 Beres x Myronivska 65 3.0 3.0 01

In 2020, certificates were received for two sam-
ples under the winter wheat breeding program for re-
sistance to brown rust - Erythrospermum 141-18 and
Erythrospermum 146-18 lines, in which TAM 200 and
Ekonomka resistance sources were used as mother
forms. They were assigned National Catalogue numbers
UA0123473 and UA0123470, respectively, for a combina-
tion of high group resistance to powdery mildew, brown
leaf rust, snow mould (score 9), and leaf septoria.

CONCLUSIONS

The results of the conducted study indicate the possibility
of using resistant varieties of winter wheat as a means
of restraining the growth of infection by pathogens without
chemical protection agents. Highly resistant (up to 5%)
F, hybrids against powdery mildew were selected as fol-
lows: Svitanok Myronivskyi/Zdar, Kolos Myronivshchyny/
Fakon, Berehynia Myronivska/Pi170911, Dostatok/Bongo,
which were created with resistance sources Zdar, Fakon,
Pi170911, Bongo, and are characterized by complex re-
sistance to their settlement with thrips larvae, the num-
ber of which varied within 6.8-14.6 spec/ear (EDT 20.0-
30.0 spec/ear) and leeches - 3.0-9.5 spec/m? (EDT 150.0-
200.0 spec/m?). Based on the combination of elements of

Plant and Soil Science. Vol. 13, No. 1

productivity (length of ear, number of grains in an ear,
and weight of grain from an ear) and resistance to powdery
mildew, the combination Svitanok Myronivskyi/Zdar
with the largest number of grains in an ear (61.5 pcs.) was
selected.

Selected combinations of crossing F,, which are
characterized by resistance to brown rust and a small pop-
ulation of pests (thrips larvae 9.0-16.4 spec/ear with EDT
20.0-300 spec/ear and leech 6.0-100 spec/m? with EDT
150.0-200.0 spec/m?): Oberih Myronivskyi/Flex, Smuh-
lianka/V 1275, Monotyp/Tobarzo, Kolos Myronivshchy-
na/203-238. The Oberih Myronivskyi/Flex combination is
highlighted for its resistance to brown rust and perfor-
mance elements.

Selected sources of resistance are used to create
selection material with comprehensive resistance to foliar
diseases and valuable economic traits. 220 genotypes were
transferred to the winter wheat selection laboratory of
the VM. Remeslo Myronivka Institute of Wheat of NAAS of
Ukraine from the selection nursery. Apart from group re-
sistance to diseases, these genotypes are characterized by
high productivity and quality of the grown products, have
awide further use in the selection.
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TeTaHa IBaHiBHa Myxa', JlliogmMuna AHaTtoniiBHa Mypawuko', OnekcaHap Bacunbosuy NymeHiok!',
lOnia MukonaisHa CypaaeHko’, Hatanis BanepiiBHa HoBuubka?, Onekcii Mukonaosuy MapTuHos?

"MUPOHIBCbKWUIA IHCTUTYT NweHunli imeHi B.M. Pemecna HAAH
08853, Byn. LleHTpanbHa, 68, c. LleHTpanbHe, KniBcbka o6nacTtb, YKpaiHa

2HauioHanbHWM yHiBepcuTeT 6iopecypciB i NPUPOAOKOPUCTYBaHHA YKpaiHu
03041, Byn. l'epois O60poHMu, 15, M. KuiB, YkpaiHa

3YKpaiHCbKUIM iIHCTUTYT EKCNepTMU3nN COPTiB POC/IVH

03041, Byn. leHepana PogumueBa, 15, M. KuiB, YkpaiHa

CTBOpPEHHSA BUCOKOMNPOAYKTUBHMUX GOPM MLUEHULI 03UMOI 3
KOMIMJIEKCHOIO CTiMKICTIO MPOTU XBOPO6 Ta WKIAHMKIB HA LUTYYHUX
iHpeKUiMHNX PpoHax ix 36yaHUKIB

AHoTaLif. XBOpo6bY MTOILOBUX KYJIBTYP CYTTEBO 3HIDKYIOTh BPOSKAHICTD Ta SIKICTh OTPHUMAaHOI CUTHCBKOTOCIIOAAPCHKOL
nipozyKuii. Hemo6ip BasoBoro 360py 3epHa 3a paXyHOK XBOPO6 Ta UIKIIHUKIB IOPiYHO MOYKEe AOCATaTH 6JIM3BKO 25-30 %
TOMY CTBOPEHHSI CTiIKUX COPTIB € aKTyaJIbHUM 3aBIaHHAM B CeJIeKIil MMIeHuI]i 03uMol. MeTa AOCHii;keHb ITojsIrana
y CTBOpPEHHI HOBOTO BHCOKOITPOAYKTHMBHOIO CEJIEKIIiIITHOrO Marepiany 3 KOMIUIEKCHOIO CTIMKICTIO ITPOTH OCHOBHUX
HAWOUTBII IIKIITMBYX XBOPO6 IS [TOJAJTBIIIOT0 BUKOPUCTAHHS B CEJIEKIIIFIHOMY ITpOLIeCi MIeHuIIi 03uMol. V ¢asi Buxomy
POCJIMH B Tpy6Ky IPOBOAMIHN iH}IKysaHHA POCIIMH MIIEHUI 03uMoi criopaMu 36yaHMKa 6ypoi ipyki 38 METOOUKO0
E.E. Temiesie. 3 METO0 CTBOPEHHS IITYYHOTO iHbeKuiitHOro GpoHy 6ypoi ipski BUKOPUCTOBYBAIN CUHTETHUYHY IIOIYIIALIIO
36ymHuKa (IHCTUTYT 3axucTy pociud HAAH), SR HAaROMUYYBad iHGEKIIil — CIPUMHATINBIM copT MupoHischka 10. [l
CTBOPEHHS IITYYHOTO iHQEKIINHOro GOHY HOPOLUIHICTOI POCH BUKOPUCTOBYIOUN MICIIEBY IIOIMYIIALI0 Ta HAKOIIUUYBAY
indexuii aMeprKaHCEKUI copT Kerpok. V ri6pumHOMy po3cafHUKy F, Ha IpoBOKyiodoMy ¢oHi 60poIIHMCTOl pocu
Bimi6paHo BUCOKOCTINKI ITpoTH 36ymHuMKa (110 5 %) KoMGiHalIil, CTBOpeHi 3a y4acTro IKepes cTitikocTi: Zdar, Fakon, Pi170911,
Bongo - CeiTaHOK MuponiBceruri/Zdar, Kosoc MupoHiBmuHy/Fakon, Beperuss MupoHiBcbka/Pil70911, locTaTok/Bongo.
CTIMKiCTB MpoTH maroreHa (mo 10,0 %) crocTepirany y ABOX KOM6iHaIlil cxpelyBanHsa (Topnuig MUPOHiBChKa/Gloria
Ta PemeciBua/Wervok). Ha mrryusoMy iHbeRLifHOMY GOHi ri6pyiB 4eTBEpTOro MOKOJIIHHA 33 CTIMKICTIO TIPOTH 6ypoi
ipi Bimi6paHo KoM6iHarIii cxpellyBaHHs, CTBOpeHi 3a y4acTi [kepel cTitikocTi: Flex, V 1275, Tobarzo, 203-238. Bapto
3a3HauUTHU ribpuay: O6epir Muponiscbkuti/Flex, CMymisHKa/V 1275, MoHoTuI/Tobarzo, Kosioc MupoHiBimyHu/203-238.
Har6iIbLIy KUTBKICTh 3€pEeH Y KOJIOCi OTpUMAHO y KoMb6iHatlii CBiTaHOK MupoHiBcbruit/Zdar (61,5 1it), a Harbibia Maca
3epHa 3 KoJI0ca y KoMbiHariir T'opiuig MupoHiBcbka/Gloria Ta Bepervita MUpoHiBCbKa/Pil70911 (2,38 rTa 2,37 T BifTIOBIqHO).
3a CTiKicTIo TpoTH 6Ypoi ipski Ta eJIeMeHTaMU ITPOAYKTUBHOCTI BUOKpeMIUIach KoMbiHatlis O6epir MupoHiBcekuii/Flex.
BugineHi 3a pesynbraTaMu IPOBeAEHUX JOCIIIPKeHb 3pa3sKU BUKOPUCTOBYIOTHCA B IKOCTI LITHHOT'O BUXIAHOrO MaTepiany
ISl CTBOPEHHS HOBUX COPTIB IIIIEHHUII 03UMOi CTIMIKIX 0 XBopob y JlicocTeny VKpaiHu

Kniouosi cnosa: Triticum aestivum L., BUXiZHUM MaTepial, IyKepeJia CTIMKOCTI, 36y THUKY XBOpo6, GOPOIITHICTA poca,
6ypa ip>ka, copT
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