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The potential of durum winter wheat cultivars in Ukraine
A. I. Palamarchuk, V. F. Kodzhebash*

Plant Breeding and Genetics Institute — National Center of Seed and Cultivar Investigation, 3 Ovidiopolska Doroha St., Odesa,
65036, Ukraine, *e-mail: korj_@ukr.net

Purpose. To highlight the durum winter wheat breeding results at the Plant Breeding and Genetics Institute — National
Center of Seed and Cultivar Investigation (PBGI — NCSCI) during many years. Methods. Multiple both intraspecific and
interspecific (with varieties and forms of common wheat) hybridization, including introgressive hybridization to create
certain desired genotypes. Evaluation of the created lines and hybrids by a number of biological and economic characteristics,
including the resistance to frost (winter hardiness), drought and main diseases, as well as protein content in the grain and
its vitreousness. Results. There were 6 durum winter wheat cultivars replacement in Ukraine during past 65 years, with the
leading role in the assortment belonging to cultivars created at the PBGI — NCSCI. The creation of varieties was focused
on the introgression of dwarfism genes and alleles with low photoperiod sensitivity, improving floral fertility, increasing
resistance to biotic and abiotic stresses. New cultivars (the sixth cultivars replacement) belong to the varieties of durum
winter wheat leucurum (‘Lainer’, ‘Shliachetnyi’, ‘Blyskuchyi’, ‘Almaznyi’, “‘Yantarnyi’, ‘Kryshtalevyi’, ‘Zolotystyi’, ‘Marmurovyi’,
‘Sribliastyi’), hordeiforme (‘Areal Odeskyi’, ‘Hranatovyi’) and leucomelan (‘Prestyzhnyi’, “Yaskravyi’). All of them are cultivars
of intensive type and universal use which are characterized by high resistance to lodging, drought and the most common
diseases and average or above average frost resistance. Their grain has high vitreousness and high or above average protein
content. Conclusions. Today, in the agricultural production of the steppe and forest-steppe zones of Ukraine, the most
common cultivars of hard winter wheat of the fifth cultivars replacement are well established and therefore the most
widespread: ‘Hardemarin’, ‘Burshtyn’, ‘Kontynent’, ‘Kreiser’, ‘Linkor” and ‘Bosfor’. New varieties (sixth cultivars replacement)
are also gradually spreading: ‘Areal Odeskyi’, ‘Liner’, ‘Prestyzhnyi’, ‘Shliakhetnyi’, ‘Blyskuchyi’, ‘Yaskravyi’, Almaznyi’, ‘Yantarnyi’,
‘Kryshtalevyi’, "Hranatovyi’, ‘Marmurovyi’, “Zolotystyi’ and ‘Sribliastyi’ which belong to the selection of the Plant Breeding and
Genetics Institute — National Center of Seed and Cultivar Investigation.

Keywords: Durum winter wheat varieties; plant breeding; grain quality; cultivars replacement.

hydrates, minerals, and vitamins, all of which
are extremely beneficial to humans. When
milled, durum wheat does not turn into ordi-

Introduction
In recent years, global wheat production has

reached 700—790 million tons per year. Of this,
durum wheat production accounts for 33-37
million tons, or about 5% [1, 2]. In 2022, durum
wheat ranked 278th worldwide in sales volume
(out of 4,648). The main exporters were Cana-
da, russia, France, USA, Romania, and Ukrai-
ne, which ranks sixth (accounting for 4.39% of
global exports) and considers itself the bread-
basket of Europe.

Durum wheat and its processed products are
a source of protein, essential amino acids, carbo-

Anatolii Palamarchuk
https://orcid.org/0000-0002-2233-3557
Vladyslav Kodzhebash
https://orcid.org/0000-0002-6735-5549

nary flour, but rather into small grains. This is
due to the difference in carbohydrate structure
between durum wheat and soft wheat. This type
of flour is known worldwide as semolina. Semo-
lina crystals contain starch grains combined
with protein particles and carotenoid pigments
[3]. Semolina from durum wheat, like other
types of tetraploid wheat, also has a significant
antioxidant enzyme system. In addition to high-
quality semolina pasta, couscous production has
become widespread in Central Asia and the
Mediterranean. Couscous is a staple food of the
Middle East. Couscous consists of uniform gra-
nules of durum wheat semolina. Durum wheat
flour is also used to bake many varieties of local
bread, such as lavash, churek, and puri. In some

® @ © The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
BY _SA use, distribution, and reproduction in any medium, provided the original work is properly cited.
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countries, a mixture of soft and durum wheat
flour is used to make traditional bread, signifi-
cantly improving its sensory and textural pro-
perties as well as its taste [4]. Durum wheat
flour is also used to make high-quality crois-
sants, cookies, and other pastries.

The northern limit of high-quality durum
wheat cultivation practically coincides with
the northern border of the steppe zone. This
suggests that durum wheat is naturally a
steppe crop with increased requirements for
solar insolation, low atmospheric precipitation,
and relatively high humidity. This is because it
originates mainly from the Near East [5]. The
main growing areas for facultative and winter
durum wheat varieties are concentrated around
the Mediterranean, Black, and Caspian Seas.
Ukraine can successfully grow various types of
durum wheat, but the winter and facultative
varieties are most effective at using autumn-
winter moisture reserves. Compared to soft
wheat, durum wheat is less prone to shatte-
ring, more resistant to lodging, less susceptible
to diseases and pests, and more resistant to
salt stress, especially winter varieties and
forms [6]. When grown on fertile soils with
proper agricultural techniques, durum wheat
produces yields comparable to the best varie-
ties of soft winter wheat.

In Ukraine and worldwide, high-quality du-
rum wheat grain is priced 10—-20% higher than
soft wheat [7]. Demand for high-quality durum
wheat is constantly increasing on the interna-
tional market, partly because legislation in seve-
ral countries prohibits pasta production from
soft wheat flour. The global market prefers
large, high-density, amber-colored grain with a
protein content of 13—-17%, a specific gravity of
at least 790 g/L, and vitreousness greater than
75%. According to Ukrainian legislation, com-
mercial batches of durum wheat may contain
no more than 3% soft wheat grain and 2% grey
grains (rye, triticale, and barley) [8]. In some
European countries, the requirements are more
stringent. For instance, if pasta contains more
than 2% soft wheat flour, the factory may have
its license revoked.

Modern domestic varieties of hard winter
wheat, adapted to various growing conditions,
can produce grain yields of over 7.5-8.0 tons per
hectare (t/ha) with high grain quality indicators
in Ukraine’s steppe and forest-steppe regions.

The aim of the work was to demonstrate the
potential of domestic hard winter wheat varie-
ties, especially those developed at the Plant
Breeding and Genetics Institute — National
Center of Seed and Cultivar Investigation
through selective breeding over many years.

Materials and methods

The main method of breeding is multiple hyb-
ridization, followed by careful evaluation of
the resulting lines and hybrids for desirable
biological and economic traits. Intraspecific
and interspecific hybridization were both used
with varieties and forms of soft wheat charac-
terized by high winter hardiness. Introgres-
sive hybridization was used to create new va-
rieties and forms with high adaptive proper-
ties, such as frost resistance, drought resis-
tance, and resistance to major diseases. The
yield, weight of 1,000 grains, and grain quality
were determined by weighing them. Resis-
tance to the most common diseases and drought
was evaluated using a 10-point scale [9]. Grain
protein content was analyzed using an Infra-
matic 8611 device. Grain vitreousness was cal-
culated as a percentage using the ISO 11051
method.

Results and discussion

The first varieties of winter durum wheat,
‘Michurinka’ and ‘Novomichurinka’, were cre-
ated by Academician F. H. Kyrychenko at the
Plant Breeding and Genetic Institute — Natio-
nal Center of Seed and Cultivar Investigation
(PBGI — NCSCI) in 1960 [10]. Through intro-
gressive hybridization, many different forms of
hard winter wheat with increased adaptive
properties were created, enabling breeding
work to begin based on them. The varieties
‘Odeska Yantarna’ and ‘Odeska Yuvileina’ re-
sulted from the intraspecific hybridization of
hard winter wheat forms, which began to be
systematically improved in the early 1970s.

The development of new hard winter wheat
sources focused on introgressing dwarfism
genes and alleles with low photoperiod sensiti-
vity, improving flower fertility, and increasing
resistance to biotic and abiotic stresses. The
most winter-hardy and frost-resistant varieties
of hard winter wheat were used for hybridiza-
tion with dwarfing donors: ‘Novomichurinka’,
‘Rubizh’, ‘Odeska Yuvileina’, ‘Kharkivska 1’,
‘Novynka’ and others. As a result of long-term
breeding efforts, source material was developed
that enabled the gradual enhancement of win-
ter durum wheat productivity by 2—-2.5 times.

Six variety changes took place in Ukraine
during this period (Table 1). Trials of hard win-
ter wheat varieties from different years of re-
gionalization under comparative conditions
showed that yield increased by 4.5-5.0 t/ha.
This breeding program’s development made the
creation of the first short-stemmed hard winter
wheat varieties in the Soviet Union possible:

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, Vou. 21, No 2 65
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‘Parus’ and ‘Koral Odeskyi’. These varieties
were included in the Register of Varieties of
Ukraine and the Russian Federation in 1983
and 1985, respectively. These varieties in-
creased the productivity of hard winter wheat
by 2.3 t/ha compared to the initial regionalized
varieties, ‘Michurinka’ and ‘Novomichurinka’,
and by 1.8 t/ha compared to varieties in produc-
tion at that time.

In addition to the above, the State Register of
Varieties Suitable for Distribution in Ukraine
(hereinafter referred to as the “Register of Va-
rieties”) includes the varieties ‘Delfin’, ‘Arho-
navt’, ‘Perlyna Odeska’, “Zolote Runo’ and ‘La-
huna’. These varieties are characterized by
high yields and grain quality, respond well to
optimal agricultural conditions and have com-
prehensive resistance to common diseases.

Table 1

Yield of durum winter wheat of different variety changes in the comparative variety trial
of the PBGI - NCSCI over the past decades

Variety Variety Cultivation in | Average grain | Excess over variety change, t/ha
change production yield, t/ha first previous
I ['Michurinka’, 'Novomichurinka’ 1960-1970 2.83 - -

II  |'Rubizh’, "Odeska Yuvileina’ 1969-1978 3.14 0.31 0.31
ITIT |'Parus’, ‘Koral Odeskyi’ 1979-1995 5.20 2.37 2.06
‘Aisberh Odeskyi’, “Delfin’, Alyi Parus’,
IV |'Perlyna Odeska’, Arhonavt’, ‘Zolote 1990-2005 6.27 3.44 1.07
Runo’, ‘Lahuna’
‘Hardemaryn’, ‘Burshtyn’, ‘Tavryda’,
V. |’Kontynent’, ‘Kreiser’, ‘Linkor’, 2006-2014 7.15 4.32 0.88
‘Bosfor’, ‘Havan’, Akveduk’, ‘Prozoryi’
‘Areal Odeskyi’, ‘Lainer’,
‘Shliakhetnyi’, ‘Blyskuchyi’,
‘Yaskravyi’, ‘Prestyzhnyi’, ‘Koralovyi’,
VI ‘Nadiinyi’, Almaznyi’, ‘Yantarnyi’, 2015-2024 7.63 4.80 0.48
‘Kryshtalevyi’, ‘Hranatovyi’,
‘Marmurovyi’, “Zolotystyi’, ‘Sribliastyi’

Their productivity increases with various ele-
ments of the crop structure [11, 12]. The in-
creased grain yield of these varieties is prima-
rily associated with an increase in biomass
(+0.62 kg/m?). Despite the decrease in the har-
vesting index (—3.9%), the number of grains on
the main spike (+6.2 grains) and on the other
productive spikes of the plant (0.09 grams) in-
creased in the new varieties. As a result, the
grain yield of the new varieties increased by
0.06 kg/m? compared to the ‘Parus’ and ‘Koral
Odeskyi’ varieties.

To create frost- and winter-resistant starting
material, we hybridized highly winter-resistant
varieties of soft winter wheat, as well as our
own varieties and forms of hard winter wheat
adapted to local conditions. Saturating crosses
were carried out on interspecific hybrid F,
plants with frost- and winter-resistant varie-
ties and forms of hard winter wheat to consoli-
date the stability of the tetraploid genome and
its winter hardiness. After several years of se-
lection, the hybrid material was crossed again
with winter-resistant varieties of soft and hard
winter wheat from other agro-ecological zones.
This process gradually accumulated adaptive
indicators and properties in the starting mate-
rial. The result was the development of the
highly adapted varieties of hard winter wheat,

‘Aisberh Odesky1’ (1985) and ‘Alyi Parus’ (1990).
These varieties have been used in production in
Ukraine’s steppe and forest-steppe regions, as
well as in other countries, for about 30 years.

It is characteristic that in the varieties of du-
rum winter wheat of the fifth variety change
(entered into the Register of Varieties in 2006—
2011), the following varieties experienced an
increase in grain yield due to an increase in
biomass (+0.12 kg/m?): ‘Hardemaryn’, ‘Bur-
shtyn’, ‘Kontynent’, ‘Kreiser’, ‘Linkor’, ‘Bosfor’,
and ‘Havan’. On average, the number of grains
per main ear increased by 3.2, the weight per
ear by 0.07 g, and the weight per cob by 0.22 g.
The harvesting index increased slightly (+1.2),
while the weight of 1000 grains decreased by
2.8 g [13].

In harsh winter conditions, varieties of durum
winter wheat such as ‘Aisberh Odesky?’, ‘Alyi Pa-
rus’, ‘Akveduk’, ‘Lahuna’, ‘Perlyna Odeska’,
‘Hardemaryn’, ‘Kreiser’, ‘Tavryda’ and ‘Bosfor’
demonstrate high frost resistance. This was con-
firmed by russian researchers in a comparative
test of varieties from different ecological regions
[14]. The best frost- and winter-resistant durum
winter wheat varieties have a long vernalization
requirement and strong photoperiod sensitivity.
Meanwhile, varieties with a long vernalization
requirement (30—35 days) and medium photo-
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period sensitivity produce more stable grain
yields of durum winter wheat in southern
Ukraine. In the steppe zone, such varieties re-
store vegetation faster and make better use of
spring soil moisture. These varieties include
‘Hardemaryn’, ‘Kreiser’, ‘Havan’, ‘Akveduk’,
‘Prozoryt’, ‘Areal Odesky?’, ‘Blyskuchy?i’, ‘Lainer’,
‘Prestyzhny?’, ‘Shliakhetnyi’, ‘Yaskravyi’, ‘Kora-
lovy?’, ‘Nadiinyi’, ‘Almaznyi’, and ‘Yantarnyi’.

To successfully introduce durum wheat into
production, its productivity must be raised to the
level of common soft wheat varieties. A compara-
tive ecological study of modern soft winter wheat
varieties from various Ukrainian institutions
and a hard winter wheat selection from PBGI —
NCSCI shows that new hard winter wheat varie-
ties are not inferior to soft wheat varieties in
terms of grain yield. Other researchers have ob-
tained similar results [15, 16]. However, it should
be noted that durum wheat is significantly infe-
rior to soft wheat in terms of yield and protein
content when grown in northern regions [17], as
it has increased requirements for solar insola-
tion, as previously indicated.

Today,inagricultural productionin Ukraine’s
steppe and forest-steppe zones, the most com-
mon durum winter wheat varieties in the V va-
riety change are ‘Hardemaryn’, ‘Burshtyn’,
‘Kontynent’, ‘Kreiser’, ‘Linkor’, and ‘Bosfor’.
The ‘Havan’, ‘Akveduk’ and ‘Prozoryl’ varieties
show the best results in the forest-steppe and
northern steppe regions [13, 18].

The durum winter wheat varieties ‘Areal
Odesky?’ and ‘Lainer’ underwent state variety
testing from 2014 to 2017. According to the re-
sults, they were included in the Register of Va-
rieties in 2016 and 2017, respectively. These
varieties are characterized by their high pro-
ductivity potential and excellent pasta and ce-
real properties. A study of these varieties dur-
ing state variety testing (2015-2017) in the
Steppe zone revealed high productivity results:
‘Areal Odeskyi’ — 5.62—8.44 t/ha and ‘Lainer’ —
5.34-8.08 t/ha. Even better results were ob-
tained in the forest-steppe zone: 7.08-9.66 t/ha
for ‘Areal Odeskyi’ and 7.90-9.83 t/ha for ‘Lai-
ner’. The varieties ‘Prestyzhnyi’ and ‘Shliakhet-
nyi’ also demonstrated high productivity. Their
grain yield was 5.68-8.25 and 5.14-7.89 t/ha,
respectively, in the steppe and 7.53—10.02 and
7.30-10.50 t/ha in the forest-steppe from 2015
to 2017. The varieties ‘Blyskuchyi’ and ‘Yaskra-
vyl’, which were studied in state variety testing
from 2016 to 2017, also demonstrated high pro-
ductivity. The variety ‘Blyskuchyi’ exceeded the
conditional standard in Ukraine’s steppe and
forest-steppe zones by 0.64 t/ha. Its grain yield
in the steppe was 5.15-8.52 t/ha, and in the

forest-steppe zone, it reached 7.53-9.82 t/ha.
The ‘Yaskravyi’ variety produced a grain yield
of 6.60-9.21 t/ha in the forest-steppe zone and
5.21-8.36 t/ha in the steppe zone.

Since the creation of the first variety of durum
winter wheat at PBGI — NCSCI, 53 other varie-
ties have been submitted to state variety testing.
According to the test results, these varieties
have been included in the Register of Plant Va-
rieties of Ukraine and other countries: Bulgaria
(3), Moldova, Romania (2 each), Kazakhstan,
Kyrgyzstan, USA, Tajikistan, and Uzbekistan
(1 each). The Register of Varieties currently in-
cludes 36 varieties of durum winter wheat.
Twenty-three of these are selections of the
PBGI — NCSCI. Thus, PBGI — NCSCI varieties
make up over 64% of the zoned varieties in
Ukraine and over 75% of those distributed in
production.

The new generation of varieties is being in-
troduced into production at a rapid pace. These
include ‘Areal Odeskyi’, ‘Lainer’, ‘Prestyzhny?’,
‘Shliakhetny?’, ‘Blyskuchy?’, ‘Yaskravy?i’, ‘Almaz-
nyi, ‘Yantarnyi’, ‘Kryshtalevyi’, ‘Hranatovyi’,
‘Marmurovyl’, “Zolotysty’ and ‘Sribliastyi’,
which were selected by the PBGI — NCSCI.
Their characteristics are given in Table 2.

All of these varieties are intensive types. They
are recommended for cultivation after black
steaming in the steppe zone or after crops that
provide sufficient moisture and mineral nutri-
ents, such as perennial grasses, grain legumes,
vegetables, and melons. The percentage of vitre-
ous grain varies by variety and is also influenced
by weather conditions before and during har-
vest. These varieties differ in terms of weight
per 1,000 grains (43.1-50.6 g), gluten deforma-
tion index (90-100 units), and grain density
(797-819 g/L)). There are also differences in pro-
tein content (13.0-15.4%) and resistance to pow-
dery mildew, brown rust, and stem rust. It
should be noted that all of these varieties are
versatile thanks to their appropriate quality,
such as protein content and vitreousness. They
can be used to produce cereals, pasta, and vari-
ous baked goods. Additionally, the average
yields (5.7-9.8 t/ha), including those obtained at
state variety testing stations, are generally not
achieved under maximum agricultural condi-
tions typical of European cultivation.

Conclusions

Throughout the breeding program at PBGI —
NCSCI, six changes occurred in the winter du-
rum wheat varietal. Through long-term bree-
ding work involving introgressive hybridization
methods, genotypes were saturated with the
necessary genes. This created material that in-
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Table 2
Characteristics of new varieties of durum winter wheat included in the State Register of Plant Varieties of Ukraine
Resistance to Grain quality
most common
: : : Content, % < =
Variety, Plant | 1 = |, diseases, points (;::Ig 2 s a | Weight
e height | £ = <l = oo 2 S 5 @ | of 1000
varient & @ | 2 |2=z|c | 2 |(average), = B 3 ;
‘mogl E °| 2 |88 c2 2| tha |4 . . £ © 3 | grains, g
o S 5| £ |8B=25g @ ry protein fiber = = e
Z8FEe ¢ 5l s =
v o
‘Areal Odeskyi’,| 90-
hordeiforme 105 average 7-9|5-7 6.28 |13.9-15.9|28.0-30.7|90|798-835|93 |45.8-48.4
‘Lainer’, above
leucurum 85-95 average 7-917-9 5.74 |14.4-16.3|33.7-36.9|95|800-818| 95 |42.5-43.6
‘Shliakhetnyi’,| 95-
leucurum 105 average 8-9/6-8 6.9-9.8 |14.8-15.5/27.7-31.9|95|792-806| 93 | 43.5-47.3
‘Blyskuchyi’, | 95-
leucurum 105 average 5-7|5-7 6.8-8.8 |13.1-14.7|27.4-31.3]95|798-800| 93 |43.6-48.7
‘Prestyzhnyi’, above
leucomelan  |85-95 average 8-9|5-7 8.2-9.7 |13.6-14.9|27.3-30.1|99 | 796-802| 95 | 45.1-48.5
‘Yaskravyi’, 95— above
leucomelan 105 average 8-9/6-8 7.6-8.4 |14.8-16.0|29.7-34.4| 97 |798-816| 95 |49.8-55.3
‘Koralowyi’,
hordeiforme |80-90 average 7-8|7-8 6.59 |14.2-15.0/30.1-35.3|/90|775-801|92 |43.1-47.4
‘Nadiinyi’, <, _518—9 6-7
hordeiforme |90-95| :=|average | . 6-8/6-8 6.99 |13.0-14.7|29.6-31.3/90|786-811|93 |42.0-44.9
‘Almaznyi’, 100-
leucurum 110 average 5-7|5-7 6.80 |13.3-14.2]29.7-32.5|95|798-836|94 |43.6-44.9
‘Yantarnyi’, 90-
leucurum 105 average 6-8/6-8 6.87 |13.0-15.6|28.3-30.1|90|786-808 |90 |42.2-44.0
‘Kryshtalevyi, above
leucurum 85-95 average 7-917-9 5.74 |14.4-16.3|34.7-35.9|95|800-818 |95 |42.5-43.6
‘Hranatowyi’, | 100- above
hordeiforme 105 average 7-9|5-7 7.25 [13.9-15.9|28.0-30.7|90|798-835|93 |39.1-43.4
‘Zolotystyi’, 90-
leucurum 105 average 5-7|6-8 6.87 |13.6-14.4|28.3-30.1|90|786-808|95 |47.5-45.1
‘Marmurovyi’, | 90-
leucurum 105 average 6-8|6-8 6.70 [13.3-14.7|27.1-29.8|95|781-803|92 |43.0-44.5
‘Sriblyastyi, | 90-
leucurum 105 average 6-8/6-8 7.93 |14.0-15.2|28.2-30.1| 94 |783-807 | 91 |43.0-44.5

creased the productivity potential of winter du-
rum wheat significantly and gradually while
ensuring high plant resistance to biotic and abio-
tic stress factors.

The most common varieties of hard winter
wheat in Ukraine’s steppe and forest-steppe
zones today are ‘Hardemaryn’, ‘Burshtyn’,
‘Kontynent’, ‘Kreiser’, ‘Linkor’ and ‘Bosfor’.
The ‘Havan’, ‘Akveduk’ and ‘Prozoryi’ varie-
ties perform better in the forest-steppe and
northern regions of the steppe zone. New ge-
neration varieties (the VI variety change) are
being rapidly introduced into production: ‘Areal
Odesky1’, ‘Lainer’, ‘Prestyzhnyi’, ‘Shliakhet-
nyl’, ‘Blyskuchy?’, ‘Yaskravyi’, ‘Almaznyi’,
Yantarnyi’, ‘Kryshtalevyi’, ‘Hranatovy?’,
‘Marmurovyi’, ‘Zolotystyi’ and ‘Sribliastyi’
which were selected by the PBGI — NCSCI.
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CenekyiliHo-eeHemuyHuli iHcmumym — HayioHansHull yeHmp HaciHHE3Hascmaa ma copmosusyeHHs, 08idiononbcbka dopoaa, 3, m. 0deca,

65036, Ykpaina, *e-mail: korj_@ukr.net

MeTa. Bucsitutn pesynstat 6araTopiyHux SOCHigXKeHb
i3 cenekuii TBepaoi 03umoi nwenuyi B CenekyinHo-reHeTny-
HOMy iHCTUTYTI — HauioHanbHOMy LeHTpi HaciHHeE3HaBCTBa
Ta coptoBuByeHHa (CIT - HUHC). Metoau. baratopasosa
BHYTPilHbOBMAOBA Ta MiXBMAOBA (3 copTamu Ta opmamu
nweHuyi m’akoi) ribpugusauis, 3okpema W iHTporpecueHa
ribpuausauis ansa cTBopeHHs GaxaHux reHotunie. OuiHio-
BaHHA OfepxaHux NiHiit Ta ribpugis 3a HU3KoW Gionoriy-
HUX i rocrnopapcbkux 03HaK (3MMO- Ta MOCYXOCTilKiCTo,
CTINKICTIO MPOTU OCHOBHUX XBOPOO, YMicTOM Gifika B 3epHi
Ta iioro cknonogibHictio). Pe3synbratu. [lpoTsarom octaH-
Hix 65 pokiB B YkpaiHi BigOynocs wictb copTo3MiH TBEpAOT
031UMOT MWeHWLi, a NPOBiAHA PONb Yy COPTUMEHTI 3aBXAM
Hanexana coptam cenekuii CIT — HUHC. IxHe cTBOpeHHS
GyN0 CKOHLEHTPOBAHO Ha iHTporpecii reHie KapiMKOBOCTI
Ta anenie i3 HU3bKOW HOTONEPIOAMYHO YYTIMBICTIO, NOiN-
WeHHi KBITKOBOT hepTUNLHOCTI, NiABULLEHHT CTIIKOCTI NpOTH
6ioTMyHux Ta abioTmuHmux crpecis. Hoei coptn (VI copto-
3MiHM) € pi3HOBMZAMW nweHWUi TBepaoi o3umoi leucurum

(‘NaiiHep’, ‘WnaxeTHui’, ‘banckyynit’, ‘AnmasHuit’, ‘AHtapHuit’,

‘Kpuwranesuit’, ‘3onotuctuit’, ‘Mapmyposuit’, ‘Cpibnactui’),
hordeiforme (‘Apean ogecbkuit’, ‘lpaHatosuit’) Ta leucomelan
(‘Npectmxuuit’, ‘Ackpasnii’). Bci BOHWM Hanexatb Jo iHTEH-
CUBHOTO TUMY, XapaKTepu3ylTbCA YHIBEPCANbHICTIO BUKO-
PUCTaHHS, BUCOKOI CTIKIiCTIO NPOTU BUASATAHHSA, NOCYXM Ta
HabinbW nolwmnpeHnx xBopob i cepegHbOO abo BULLO 3a
cepe/iHio MOpO30CTiliKicTio. IxHe 3epHO Mae BUCOKY CKaono-
Ai6HiCTb 1 BUCOKMIA abo BuUlle 3a cepedHiil yMicT npoTeiHy.
BucHoBku. CopTn nweHuui TBepAoi o3umoi V copTo3miHu
‘Tapaemapu’, ‘bypwtuH’, ‘KoHTuHeHT, ‘Kpeiicep’, JliHkop’ Ta
‘bocdop’ pobpe 3apekomeHAyBanu cebe B CinbcbKorocno-
napcbkoMy BupobHuuTei Cteny Ta Jlicocteny YkpaiHu, a Tomy
HUHI € HAMMOWMWPEHIWMMMU Y LIMX I'PYHTOBO-KNiMAaTUYHUX 30-
Hax. MocTynoBo HabyBalTb PO3NOBCIOMKEHHS I HOBI COpTH
VI copto3minu ‘Apean opecbkuit’, ‘NlaitHep’, ‘MpectuxHuir’,
‘WnaxeTHnit’, ‘banckyunit’, ‘Ackpasunit’, ‘AnmasHuii’, ‘AxTap-
Huit', ‘Kpuwranesuit’, ‘TpaHatosuit’, ‘Mapmyposuit’, 3onotuc-
Tnit" i ‘Cpibnactuit’, suseneHi 8 CI'T — HUHC.

Knroyosi cnosa: copmu nweHuyi mseepooi 03uMoi;
cesleKyis; AKICMb 3epHa; COPpMO3MIHa.
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MikpocaTeniTHMi aHaNi3 reHOTUNiB HYTY 3BUYANHOIO
(Cicer arietinum L.)

H. E. BonkoBa'?*", I, I. Cnimyk23, T. 0. MapueHko?3, P. A. BoxeroBa?

TOB «KOTEKHA YKPAIHA JIIMITEL]», syn. /llocmdopgcbka dopoza, 140-A, m. 00eca, 65114, Yxpaina,

*e-mail: natalia.volkova@cotecna.com

2[Hcmumym KaiMamu4Ho opiEHMOBAHO20 CiibCbKo20 20cnodapcmsa HAAH Ykpainu, syn. Maayska dopoea, 24,

cmm Xnibodapceke, 00ecbkuli p-H, 00ecbka 061., 67667, Ykpaita

300ecbka depxasHa CibCbK020CN00apCcbKa 00CAIOHA CMAHYIA IHCmumymy KaiMamu4yHo OpiEHMOBAHO20 CilbCbKO20
2ocnodapcmsa HAAH Ykpaitu, syn. Maaubka dopoaa, 24, cmm Xnibodapceke, 00ecbruli p-H, 00ecbka 061., 67667, YepaiHa

Merta. Bussutu nonimopdism reHoTunis HyTy 3a MikpocateniTHumm nokycamu QTL-hotspot-perioHy rpynu 3yenneHHs 4,
noB'A3aHOro 3 TONEPAHTHiCTIO Ao nocyxu. Metoau. EkctparyBaHHs Ta ounwerHs AHK i3 npopoctkis LITAB-mMeTofOM; nonime-
pa3Ha NaHUroBa peakLis; ropu3oHTanbHUIM refb-enekTpoopes; BU3HaYeHHA Po3MipiB NPoAYKTiB amnnidikaLii 3a gonomo-
roto gogarka «GelAnalyzer»; knactepHuil aHani3 i3 BUKopucTaHHAM nporpamu «MEGA12». Pe3ynbratu. Y 26 npoaHanisosa-
HUX 3pa3KiB i3 KonekwUii MiXHapogHOro HayKOBO-A0CAIAHOMO THCTUTYTY CiIbCbKOTOCMOAAPChKUX KYNLTYP Y HaniB3aCyWAUBUX
Tponikax (International Crops Research Institute for the Semi-Arid Tropics, ICRISAT) yctaHoBAEHO HasBHiCTb Bif OAHOTO A0
BoCbMYU anenis mikpocatenitHux (MC) nokycis ICCM0249, NCPGR127, TAA170, NCPGR21, TA130, STMS11 QTL-hotspot-perioHy
rpynu 34enieHHs 4 reHomy HyTy. Po3nogin ineHTudikoBaHux anenis 6yno nopieHaHO 3 TakuMm y Bubipkax Cicer arietinum L.
pi3HKX LeHTpiB cenekuii, 30kpema i ykpaiHcbkoro. [nsa 26 3paskis ICRISAT i cemu BuBeaeHux B YkpaiHi copTiB po3paxoBa-
HO reHeTWYHi aucTaHUii Ta NobynoBaHo feHAporpaMmy, Ha AKii ix 3rpynoBaHo y cim knactepie. CopTu BiTYM3HAHOT cenekuii
cdopmyBanu okpemuit knactep. BucHoBku. Jocnigkeri 3pasku Hyty konekuii ICRISAT € nonimopdHumu 3a MC nokycamm
ICCM0249, TAA170 i TAA130 3 TpbOMa, N'ATbMaA Ta BicbMOMa anensimu BignoBiaHo i HenonimopdHumm 3a STMS11, NCPGR127
1a NCPGR21. Ueit po3nogin nonimopthHux i HenoniMopdHux anenis 36iraeTbcs 3 Takum y BUOGIpLi COPTiB HYTY YKPaATHCbKOT
cenekuii. OcTaHHi 3a pe3ynbTaTaMu KnacTepHoro aHanisy chopmyBanu OKpeMmy rpyny, Wo MoXe CBif4YMTM Npo pi3He noxo-
[XKEHHS TeHeTUYHOro MaTepiany Ta BiAMiTHI HAaNPAMK cenekUinHOro npouecy, Ak NopiBHATK 3i 3pa3kamu konekuii ICRISAT.

Knioyosi cnosa: Hym; monepaHmHicme 0o nocyxu,; nosnimopgizm; mikpocamenimai nokycu; [1/1P.

POIILYyBaHHS ClIBCHKOTOCIOIAPCHKUX KYJIBTYD,

Bctyn

3Mminu KIiMaTy, a caMe: 3MeHIIIeHHS K1JTbKOC-
Tl OMA/iB, IMIBUINEHHS TEMIIePaTyPHOTO (DOHY
Ta 3POCTAHHS YaCTOTH E€KCTPEeMAaJIbHUX ITOTOJ-
HUX SIBUIN, CEPHO3HO BILJIMBAIOTH HA arpapHy
cepy, OCKLIBKH MOPYIIYIOTH CTA0LIBHICTh BU-
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Tetiana Marchenko
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CTaBJISATH IT1J] 3arP0O3y IIPOJOBOJIBUY Oe3IeKy Ta
3HIKYIOTh epeKTUBHICTH BUPOOHUIITBA.
BosorosabesmeueHnicts 1 TemIiepaTypHUA pe-
$KUM — I1€ OCHOBHI UMHHUKH, Bl AKNX 3AJICKNATD
YPOKAUHICTh CLIBCHKOTOCIIOIAPCHKUX KYJIBTYD,
3okxpeMa i Hyty. Jlo 3HMIKeHH 11 piBHS Ta BTpaT
yposkaiB 3a 30MpaHHSA IIPU3BOLATH YACTI aTMO-
cchepHl TA IPYHTOBI IOCYXM M TPHBAJI II€PiOOU
aHOMAJIbHOI CIEeKH, XapaKTepHl JJIs CYyd4acHOro
rmimaty. Ha#OuibIn BiquyTHOIO 115 IIpobseMa € y
CTPATErIYHO BAXKJINBUX arpapHUX PEriOHAX CBITY.
Hyr (Cicer arietinum L.) — nepcuextuBHa 00-
0oBa KyJIbTYypa, 10 HaOyBae Bce OLJIBIIIOrO 3HA-
YeHHS B yMOBaX IVI00aJIbHUX KIIMATHYHUX 3MIH
3aBJISIKM CBOIM 31aTHOCTI (DOPMYBATH BUCOKY Ta

® @ © The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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cTablJIbHY BPOKANHICTD HABITH 3a HEIOCTATHRO-
T'0 3BOJIOSKEHHS. Y TIM, TIOIPH CTIAKICTH ITPOTH I10-
CYyXM Ta CIIEKH, OJIS HYTY MOSKJIMBE BTPAYAHHS
mouaz 30% yposkario yepes I1i IOroIHI IBUIIA 3a-
JIeKHO Bl (pa3 pocTy i PO3BUTKY, HA SKI BOHH
IPUIAOAI0TE. 30KpeMa, SMEHIIYTHCA 3arajibHa
OloMaca Ta YhceIbHICTE 00018, KLIBKICTE, Maca Ta
SKICTH HaclHHA [1]. E(be}cTI/IBHa a,uarrrauiﬂ oT-
pebye IIO€HAHHS TEXHOJIOTYHNX HOBAIIIH, yzoc-
KOHAJICHHS cmbcs}corocnonapcmcnx IIPAKTHE 1
IPOBEIEHHS IIPOAKTUBHUX MHOJITHYHUX 3aXO0[IiB
IJIs1 3a0e3MeUeHHsI CTAaJIOr0 IIPOJSOBOJILYOr0 BH-
POOHUIITBA 34 MOCTIMHUX 3MIH KJIIMAaTy.

@iziosroriuHi Ta 010XIMIYHI peaxIii HyTy Ha
OoCyxy € pidHOMaHITHUMHU. Tak, IiIBUAIIYETHCS
piBeHDb IIPOJIiHY, IIYKpPIB, TVIIMHY, OeTaiHy Ta
AKTUBHICTh AaHTUOKCUIAHTHUX €H3UMIB, 10 J0-
moMAarae IoCJa0uTH HACIIOKKU crpecy [2, 3].
CTI#IKICTh IPOTH ITOCYXU 3a0€3IMeUyETHCS KiJTh-
KOMa IeHeTHYHHMM MeXaHiaMamu. A came: re-
HAaMH, 3QJIyYeHHMHU B PEryJIAIlii0 ayKCHUHY, Ie-
HAMH 3 «IIMHKOBHUMU HAJBIAMIY (aHesl. Zinc
finger knuckle), a Taxomx THMH, II0 KOIYIOTH
Olmkm TemtoBoro 1moky (axesn. heat shock
proteins, HSP) [4-8]. MoneRmele MapKepHu,
p03p06neH1 HA OCHOBl aHAaJI3y II0JiMopdiamy
IIIX TeHIB, MOKYTHb BHUKOPHCTOBYBATHCA B Ce-
JIEKIIMHAX IporpaMax OJig CTBOPEHHS CTIAKUX
IPOTHU IIOCYXU COPTIB.

VY rpymi suerienus 4 reromy HyTy (CalLG04)
10eHTH(IKOBAHO TeHOMHY 00JIaCTh, II0 MICTUTD
JIOKYCH K1JIbKOX O3HAK, ITOB sI3aHUX 13 TOJIEPAHT-
HICTIO JI0 IIOCYXH, Ta Bigmosimae 3a 58,2% dewo-
tunoBux Baplamiit, — QTL-hotspot-perion [9].
VHacIIOoK Horo IHTporpecii B eJIITHI COPTH HYTY
1HTIACHKOI CEeJIeKINI]l 3 BUKOPHUCTAHHIM MapKep-
omocepeaKoBaHoro bexkkpocuury (arnesn. Marker-
assisted backcrossing, MABC) Bnasocss B ymo-
Bax HecTayl BoJiork Ha 16% (K IIOPIBHATH 3
PEKYPEHTHUMH OaTbKIBCHKMMM T'€HOTHIIAMI)
30UILIINTH BPOKAMHICTE HACIHHS 1HTPOIPECO-
BAaHUX JIHIA Ta IIOJIIIIUTHA IeSKl BJIIACTUBOCTL
KOpeHiB (3araJabHy JOBKUHY, Il IIIJIBHICTD, ILJI0-
my moBepxHi Ta o06'em) [10]. Taxox y mbomy
QTL-hotspot-perioni BCTAHOBJIEHO HASBHICTH
mikpocaremitaux (MC) mocmimoBHocTe# (aHet.
Simple Sequences Repeats, SSR), 3a saxmmmn
MOKHA aHAJI3yBAaTH T€HOTUIIN HYTY JJIS OITIHIO-
BaHHSA IIOCYXOTOJIEPAHTHOCTIL. 30KpeMa, OyJio
IOCJILIMEHO0 BHOIpKH 3pas3kiB 3 €sponu (VEpai-
uu, Moanmosu, Iemamii, Itamnii, Yropmmnu, Ye-
xi1), Asii (Immii, Yaberucrany), Amepurnu (CIIHA,
Kanmanu) ra Abpuxu (Ediomii) [11-14]. ABTopn
miel podoru 3a mricrbMa MC JIokycamu BKa3aHo-
ro periony (ICCMO0249, NCPGR127, TAA170,
NCPGR21, TA130 1 STMS11) upoanai3ayBajiu
CIM COpTIB HyTy yEpaluchbkoi ceneknii [15]. Bymo
BCTAHOBJIEHO II ATH THUIIIB KOMOIHAIIIN aJIeJsiB Ta

imeHTH(}IKOBAHO — ¥ copTy ‘Tlam’saTh’ — yHIKAJIb-
HUH [JIS JOCTIIMKYBAHOI BUOIPKY aJIelib.

Mema 0Oocsiidxcerb — BUABUTH II0JIIMOPQi3M
TeHOTHIIB HYTY 3a MiRpocaTeﬂiTHHMI/I JIOKyca-
MU QTL hotspot-periony rpynu 3uerieHHS 4,
TIOB’S3aHOTO 3 TOJIEPAHTHICTIO [0 TIOCYXH.

Marepianu Ta MeTOAMKA ROCNIAKEHD

Marepiasom Oy gOCHIIMKeHb CIIyTyBaJ 26
3paskiB HyTY 3 KoJiekIri MiskHapo JHOTO HayKO-
BO-IOCJIITHOIO 1HCTUTYTY CLIBCHKOTOCIIONAP-
CBKHX KYJbTYpP Yy HAIIB3aCYILJIUBUX TPOIIKAX
(anen. International Crops Research Institute
for the Semi-Arid Tropics, ICRISAT). Excrpa-
ryBauHsa Ta ouniiennsa JIHK Bukonyeamu 3 20
ceMu000BUX eTHOIb0BaHUX ITpopocTkiB [[TAB-
meromoMm [16]. Busmauvenmms wxoHIleHTpamii Ta
OIIHIOBAHHS sKocTi ekcrparosanoi JIHEK
3I1ACHIOBAJIA METOIO0M CIIeKTpodoToMeTpil Ha
criekrpoduayopumerpi  «DeNovixDS-11  FX+»
(DeNovix, CIITA).

[Tommepasny sranrioroy peaxiriio (I1JIP) mpo-
BaJUJIN Ha TepMonuKiIepl «QuantStudio 5 Real-
Time PCR System» (Applied Biosystem, CIIIA).
Temneparypuo-dacoBi ymou MC amamnisy:
1 muka — 95 °C, 5 xB; 35 IUKIIB —
95 °C, 30 ¢, 55 °C, 30 ¢, 72 °C, 1 xB; 1 1UKJI —
72 °C, 7 xB. Peakiiina cymim o0’emoMm 25 MKJI
mictuna 1X cymim iTaq Universal Probes
Supermix (BioRad, CIIIA), mo 150 uM mpsmoro
Ta 3BoporHoro npaimepis (Metabion, Himeuun-
Ha) 1 50 ur gocmmrysanoil JHK (mis xorTposto
eKCTparyBaHHsI — 5 MKJI BIIIIOBLIHOIO PO3YHHY,
It 6e3MaTPHUYHOrO KOHTpPoJo — 5 Mia TE-
oydepa). ITocaimoBrocTi mparimepis go MC so-
KyCIB HABeIEeHO B JoCaimxenH] [11].

Temneparypuo-uacosi ymosu I1JIP y pesxumi
«peanproro gacy» (PY-I1JIP): 10 xB, 95 °C —mep-
IIa eJIoHramisa Ta akrusaiis Taq-moaimepaswu,
40 mumrmais 95 °C, 15 ¢; 60 °C, 1 xB —
3YUTYBAHHS (PJIYOPECIIEHTHOTO0 CUTHAJLY, TEM-
neparypuuii inKpemeHT — 1,6 °C/c. Peaxititina
cymir o0’emom 25 MiJ mictusaa 1X cymint iTaq
Universal Probes Supermix (BioRad, CIIA),
mo 150 M mpsimoro Ta 3BOPOTHOTO IMpaiMepiB
1 50 uM souny (Metabion, Himeuunna), 50 ur
mocmimxysanoi JJTHK.

Otpumani pparmerTr amMmILTihiKaIi po3Iisis-
JIX METOJIOM TOPU30HTAILHOTO eJIEKTPodopesy y
TPHUBIZICOTKOBOMY arapo3nomy reii (Agarose
Wide Range, Serva, Himeuuwmna) B 1X Tpuc-
ooparaomy Oydepi (TBE buffer 10x, Serva, Hi-
MeYYrHA) 3a HAIIPY KEeHOCT] eJIEKTPOMATHITHOTO
moJist 2 B/em ipotsirom 4 rogua. Jli1s1 3abapsieH-
Hs TeJiB BuKopucToByBasau 0,5 MKI/MJI PO3YMH
etuaiym opomiay (Sigma-Aldrich, CIITA). Map-
KepaMu MoJIeKyJIsipHOi Macu ciyryBasu pUC19/
Msp1 (Hpall) (ThermoScientific, CIITA) Ta 50 bp
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DNA Ladder RTU (Cleaver Scientific, Bemuka
Bpuranis). Poamipu dparmenTtiB amrutidikarmii
po3paxoByBaJid 3a JIOIIOMOIOI0 IIPOTPaMH
«GelAnalyzer» (s1inenasis me morpioua) [17].

Kosxen 3pasokx amasidyBasu y JIBOX IIOBTO-
penHsax amiutidikarii. BeamatpuyHUil KOHT-
POJIb Ta KOHTPOJIb eKCTParyBaHHs aHAI3yBAIHN
IIJIS OIIIHIOBAHHS KOHTAMIHALIIIL.

3a pesyJsibraTamMu eaeKTPOOPETHIHOTO PO3-
oty pparmMenTiB aMminTidikarii po3paxoByBa-
JI1 reHeTHnyHI quctaHini. Y mporpami « MEGA12»
(vTirteH3ia He mOTPIOHA) BUKOHYBaJM TpadidyHy
MO0Y/I0BY IeHIPOTPaMU, 3aCTOCOBYIOUM METOIH
ob0'ennamusa cycimiB (axesn. Neighbor-Joining) 1
MAKCHMAJIbHOI KOMIIO3HIIIAHOIL IIPAaBI0Iom i0HOC-
Ti (aren. Maximum Composite Likelihood) [18—
20]. o xmacrepHOro aHasnady OyJIO BEJIIOYEHO
maHl ayesrbHoro posnoaiay MC okyciB y BuOIpInl
COPTIB YKPAITHCHKOI CeJIeKIII].

Pe3synbTatu gocnigxeHpb

[[Mo6 BukIIOUYNTH IICEBIOHETaTUBHI pe3yJIbTa-
TH Ta OJIeP:KaTH 3MOTY BUSIBJIATUA HYJIb-aJIesIl
MC JsoKyciB, OIIHMJIN 3TATHICTH €KCTPATOBAHOI
JHK mo ammmidirarii meromom IIJIP y pesgmmi
«peasibHOro uacy». s 1poro 3acrtocyBasiu

TagMan- CHCTeMY HpaI/IMeplB 1 30HIy [I0 TeHa
18S rRNA eyxapior. Byso Bl,I[MlquO HASBHICTh
aMnmcblRauu (Ct 23— 25) B yCIX 3pasKax HyTy Ta
il BIICYTHICTD ¥ ROHTpOJIl eKCTparyBaHH4A I 0ea-
MATPHYHOMY ROHTpOJIl Ile mamo amory BHEKO-
pucratu orpumani 3pasku JJHK nis mogasbimo-
ro anamidy 3a MC mokycammu.

Jlomst BuBuYeHHS mOJIMOP(I3MYy Te€HOTHIIIB
myry a"amidyBamu MC morycu QTL-hotspot-
periony — ICCMO0249, NCPGR127, TAA170,
NCPGR21, TA130 1 STMS11. ¥V roHTpOJII eKc-
TparyBaHHSI Ta 0e3MaTPUYHOMY KOHTPOJII He
BUSBJIEHO aMILTiikaIii 3a sKOOHMM 13 TOCJIi-
IPKEHMNX JIOKYCIB, IO CBIOIYMTH IIPO BlACYTHICTD
KOHTaMIHAIII Ha cTamiax exkcrparysauus J[HK
Ta aMILIiplKaIii.

V Memxax aHaI130BaHOl BUOIPKM COPTIB HEIIo-
mivopguumu Bussrinca MC jgoxkycu STMS11,
NCPGR127, NCPGR21 — nerexkroBaHO 110 OIHO-
My aJIeJII0 KOMKHOT0 3 HuX poamipamu 235, 200,
150 . . BigmoBiguo (Tabdma. 1). [Tomimopdrmmu
oy ICCM0249, TAA170 1 TAA130 — y Hux
11eHTI(IKOBAHO TPH, I'ATH 1 BiCIM aJiesiB Bii-
noBimuo. Hyib-asess Tpammses Jmine pas, 3a
MC sorycom TAA170 B ogHOTO TeHOTHITY — 3Pas-
ka No 96.

Tabauys 1

AnenbHuM cknap MiKkpocaTeniTHUX NOKYCiB y AOCNiAKEHUX reHOTUNIB HYTY

3pasoK Po3mipu anenis MikpocateniTHUX N0OKyCiB, n. H.
P ICCM0249 | TAA170 STMS11 | NCPGR127 | NCPGR21 TA130
40 | 220,220 | 260,260 | 235,235 | 200,200 | 150, 150 220,220
42 | 160,160 | 220,220 | 235,235 | 200, 200 | 150, 150 220, 220
46 | 220,220 | 260, 260 | 235,235 | 200, 200 | 150, 150 220, 220
52 | 220,220 | 220, 220 | 235,235 | 200,200 | 150, 150 220, 235
53 | 220,220 | 260, 260 | 235,235 | 200,200 | 150, 150 220, 240
54 | 220,220 | 220, 220 | 235,235 | 200,200 | 150, 150 220, 220
83 | 200, 200 | 280, 280 | 235,235 | 200, 200 | 150, 150 210, 220
84 | 180,180 | 260, 260 | 235,235 | 200, 200 | 150, 150 220, 220
85 | 180,180 | 260, 260 | 235,235 | 200, 200 | 150, 150 220, 235
86 | 180,180 | 260, 260 | 235,235 | 200, 200 | 150, 150 220, 235
87 | 160,160 | 240,240 | 235,235 | 200, 200 | 150, 150 | 220, 225, 240
88 | 160,160 | 240, 260 | 235,235 | 200, 200 | 150, 150 | 210, 220, 240
89 | 160,160 | 220,220 | 235,235 | 200, 200 | 150, 150 210, 210
90 | 160, 220 | 240, 260 | 235,235 | 200, 200 | 150, 150 220, 230
91 | 160,220 | 260, 260 | 235,235 | 200,200 | 150, 150 210, 225
92 | 220,220 | 260, 260 | 235,235 | 200,200 | 150, 150 220, 220
93 220,220 | 280, 280 | 235,235 | 200, 200 | 150, 150 215,230
94 | 220,220 | 260, 260 | 235,235 | 200,200 | 150, 150 220, 230
95 | 160, 160 | 260, 280 | 235, 235 | 200, 200 | 150, 150 210, 220
96 | 200, 200 | null, null | 235,235 | 200,200 | 150, 150 230, 240
97 | 200,200 | 260, 260 | 235,235 | 200,200 | 150, 150 220, 230
98 | 200, 200 | 260, 260 | 235,235 | 200, 200 | 150, 150 220, 230
99 | 200,200 | 260, 260 | 235,235 | 200,200 | 150, 150 220, 235
100 | 180,200 | 260, 260 | 235,235 | 200, 200 | 150, 150 220, 230
101 | 200,200 | 260, 260 | 235,235 | 200,200 | 150, 150 | 220, 230, 250
102 | 200,200 | 280, 280 | 235,235 | 200, 200 | 150, 150 215,230

3a pesyJsibTaTaMu MIKPOCATEJITHOTO aHATII3Y
mooymoBaso geaaporpamy (puc. 1). Ha Hiit yrBoO-
PUJINCH CIM KJIacTepiB Ta omHa Tiaka (3pasok
No 99). Orpemuit KjiacTep, B KU IIOTPAIIUB
3pasok Ne 100, chopmyBasu BITUYN3HSAHI COPTH.

72

[le moske CBIAYUTH IIPO T€HETHUYHY CIIEIIH(IU-
HICTH TA OCOOJIMBOCTI IIOXOKEHHSI BUXIITHOI'O
CeJIeKIIAHOr0 Marepiayy HyTy, 3 SKUM IPOBO-
WA T001p Ta CeJIEKITI0 B KIIMATUYHUX YMOBaX
yrpainceroro Crerry.
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Puc. 1. lenpporpama 3a pesynbratamu
KNacTepHOro aHanisy 3paskiB HyTy
3a jlaHuMu anenbHoro po3snoginy MC nokycis

Jls1 BCTAHOBJIEHHS MOMKJIMBOI 3aJI€KHOCTL
K1JIBKOCTI Ta PO3MIipiB BUABJIEHUX AJIEJIB BII
IEeBHOTO IIEHTPY CeJIeKIll 0yJI0 IPOBeaeHO Io-
piBHAHHSA ajesbHOTO po3moniny MC Jokycis
y pisHMX BHOIpKax 3pas3kiB HyTy [11-15]
(Tabi. 2).

KinpricTh BusABIeHHX aJjieslB 3pocTasia 3i
30LJIBIIIEHHAM YHCEJILHOCTI IPOAHAJII30BAHUX
TeHOTHIIIB, IO IIOB’S3aHO 3 PO3MIMPEHHSIM Ie-
HeTHJHOI MiHauBocTl. Amens 160 m. H. JTOKyCy

ICCMO0249, perexkToBaHuii y LBOMY IIOCJI-
IPKEeHHI1, He BUSIBJICHO 34 aHamsy 1HITUX BUOI-
pok [11, 12, 15]. Takosx y 11i#t poboTi, HA Bif-
MmiHy Bl immmx [11-13, 15], 3adixcoBano
HYyJIb-aJIeJIb B OQHOI'O MeHOTHILY — HJISA JIOKYCY
TAA170. Jlami oo po3mipy astests (235 1. H.)
s storycy STMS11, MoHOMOPQHOTO B IIHOMY
IOCJIIIMKEHH], BIOPI3HAINCSI Bl HABEIEHUX B
IHIUX IyosTikaiisax — Ik B [11], ge BiH Tesx OyB
MoHOMOpHUM, Tak 1y [12, 13], me itoro Bu3Ha-
4yeHo K mosiMopduuii. CTocoBHO MOHOMOPQ-
"oro Jiokycy NCPGR127, To poamip asens
(200 11. 1.) 36iraBcs 3 TakuM y BuOipIri 33 «desi»
rexoTtutis [11], ase OyB BiacyTHIM y BHOIpIIl
118 renorutmis [13]. Asesrs poamipom 150 1. H.
HenoiMopdHoro BIi# podorisorycy NCPGR21
TPAILIABCA B YCiX IIOPIBHIOBAHHX BHOIpKax
[11-15]. ITomo TA130, amemnis poamipamu 210
Ta 215 11. H. He OyJI0 B sKOIHIN 3 IHIINX BUOIPOK,
a 220 Tta 230 m. H. Tpanaanuca B [11, 15]. Ane-
a1 230, 235, 240 Ta 250 1. . Moryu OyTH IIpH-
cyTHIMH y BuOipmi 118 remormmis [13], yTim
aBTOPHW BKA3aJM JIUIE T1alla30H BUSBJIEHHUX
poamipie: 224-289 1. uH. Omxe, MC mokycy
TA130 BjlacTUBHII BHUCOKHI pPiBEHDL IIOJIIMOP-
disMy AK 3a JAHMMH IIHOTO JOCIIMKeHH (YHI-
KaJbHUHU ajeib 185 1. H., JeTeKTOBaAHUN y BU-
OipIl COpTIB YKPAIHCHKOI CeJIeKIIil, Ta BiCIM
1HIITKX aJIeJIiB), TAK 1 3a pe3yJIbTaTaMu aHaJIi3y
IHmuX BHOIpok (Hampueaazm, 22 amemi [13]).
Anenn 185 1. u. moxycy TA130, imenTudgirosa-
Huii y copty ‘Tlam’ste’, Mir OyTH HpHCYTHIM ce-
pesl Y0TUPHOX, BUSABIICHHUX y BHO1pIIl 36 reHoTH-
miB [12] Ane aBTOPH HAZIAJIN 1dropMAaIIiio JIMIIIEe
OpO0 KUIBKICTH 1 nlanasoH 1IeHTH(PIKOBAHNX
asiernis (wotupu aseri posmipom 170-190 m. m.).
BapTo 3asHaunTH, 110 32 MOPIBHSHHS POSIIOII-
JIy aJIeJIB y BEOIPKAX COPTIB YKPAITHCHLKOI CeJIeK-
mii Ta kosrekirii ICRISAT (puc. 1) pizumio BeTa-
HoJsiero TUTbKH 3a MC moxycamu ICCM0249 ta
TA130 — magsuicTh anenis 200 Ta 185 1. H. Bia-
IIOBIITHO.

Tabauys 2
NopiBHAHHA anenbHOro CKNapy MiKpocaTeniTHUX NOKYCiB y reHOTUNIB HYTY Pi3HUX BUGIpOK
BU6iDKa FeHOTHIB KinbKicTb Ta po3Mipu anenis MikpocaTeniTHMX NOKYCiB, n. H.
P ICCM0249 TAA170 STMS11 | NCPGR127 NCPGR21 TA130
. ] Tpu yoTMpH OAMH nga TpU TpH
33 «desi» renomnia [11] | 17 180, 200 | 220, 240, 260,280 220 | 200,210 | 150, 170, 190 200, 220, 230
. n'aTh Tpu Tpu B _ yoTMpH
36 rerotunis [12] 280-300 200-220 195-220 170-190
118 reHotunis [13] - 13 15 12 10 22
208-276 192-232 | 229-262 132-159 224-289
. wictb 135, 145,
118 3paskis [14] - - - - 150, 155, 160, 180 -
7 copTiB YKpaiHCbKOT 4Ba TpU 0fMH OfMH 04 UH TpU
cenekuii [15] 180, 200 240, 260, 280 235 200 150 185, 220, 230
26 reHoTMnNiB Tpu AT OAMuH oauH OAMH BiciM
. null, 220, 240, 210, 215, 220, 225,
(ue pocnimxeHHs) 160, 180, 220 260, 280 235 200 150 230, 235, 240, 250
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MosxHa 3poOUTH BUCHOBOK, III0 TPYIIYBAHHS B
OKpeMHUil KJIacTep COPTIB, BUBEIEHUX B Y KpaiHi,
CIIPUYMHEHO BinMiHHNM Bix 3paskis ICRISAT
PeHEeTUYHNM MOXOIKEeHHAM (Ta 1HIINMN HAIIPS-
MAaMM CeJICKII]), MIATBEPIKEeHNM OUIKYBAHOI Y
TAKOMY BUTIAIKY PI3HUIIEIO B aJ1€JIbHOMY CKJIaI1
JoC/TIsKeHuX JIOKyciB. Mapkepu, po3raimoBaHi
B QTL-hotspot-perioHi, € IepcrIeKTUBHAMHA IS
OITIHIOBAHHS M'€HOTHIIIB HYTY Ta 3aCTOCYBAHHS B
MapKep-0IIocepeIKoBaHOMY H000pl y IIporecl
CeJIeKIIl TeHOTHUIIIB, TOJIePAaHTHUX HPOTH abio-
TUYHUX (PAKTOPIB, 30KpeMa II0CYXH.

BucHoBku

26 OOCHIIKEeHHX 3PasKiB HYTy KOJIEKILl
ICRISAT e momimopduumu 3a MC morycamu
ICCMO0249, TAA1701 TAA130 3 TppOMA, IT'ATH-
Ma Ta BiCbMOMAa aJIeJIAMHU BIOIIOBIOHO I HeIIO-
mmoppuumu 3a STMS11, NCPGR127 Ta
NCPGR21. Ileit poamomii ajesiB Ha MOHO- Ta
moJIiMOpH1 30iraeThCcs 3 TAKUM Y BHOIPILL COp-
TiB HYTYy yKpaiHchkol cesekirii. OcranHi 3a pe-
3yJIbTaTaMHU KJIACTEPHOI0 aHAaJII3y c(POPMYBATIH
OKpeMy T'pyILy, 10 MOKe CBIIYUTH IIPO Pi3He I10-
XOIKEeHHS MeHeTHYHOr0 MaTeplaly Ta BLAMITHI
HAIIPAME CEJICKIIIAHOrO IPOIIeCy, K MOPIBHATH
31 spaskamu kosiexiii ICRISAT.
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Purpose. To investigate the polymorphism of chickpea
genotypes at microsatellite loci within the QTL-hotspot re-
gion of linkage group 4, associated with drought tolerance.
Methods. DNA extraction and purification from seedlings
using the CTAB method; polymerase chain reaction; hori-
zontal gel electrophoresis; determination of amplification
product sizes using the “GelAnalyzer” software; cluster
analysis using the “MEGA12” software. Results. Of the 26
samples analyzed from the International Crops Research In-
stitute for the Semi-Arid Tropics (ICRISAT) collection, one to
eight alleles were identified at the following microsatellite
(SSR) loci within the QTL-hotspot region of linkage group
4 in the chickpea genome: ICCM0249, NCPGR127, TAA170,
NCPGR21, TA130 and STMS11. The distribution of SSR locus
alleles in the samples under study was compared with that
in chickpea samples from various breeding centers, inclu-

ding those in Ukraine. Genetic distances were calculated
for the 26 ICRISAT samples and seven Ukrainian varieties.
A dendrogram was constructed which grouped the samples
into seven clusters; the Ukrainian chickpea varieties formed
a separate cluster. Conclusions. The chickpea samples from
the ICRISAT collection were found to be polymorphic at SSR
loci ICCM0249, TAA170, and TAA130, with three, five, and
eight alleles respectively, and monomorphic at three SSR
loci: STMS11, NCPGR127, and NCPGR21. This distribution of
polymorphic and monomorphic alleles corresponded to that
observed in the Ukrainian chickpea varieties. Cluster analy-
sis revealed that the Ukrainian varieties formed a distinct
group, suggesting differences in genetic origin and bree-
ding approaches compared to the ICRISAT collection.

Keywords: chickpea; drought tolerance; polymorphism;
microsatellite loci; PCR.
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Creation of source for marking and mapping
of frost resistance QTL in winter barley
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Purpose. Creation the sets of recombinant-inbred lines for marking and mapping of frost resistance QTL in winter barley.
Methods. Hybridization, artificial vernalization, growing plants under long-day conditions in phytotron light chambers and
on a plot of land under natural daylight duration condition, DNA isolation with using a CTAB-buffer, spectrophotometric
determination of DNA concentration, polymerase chain reaction with direct primers, agarose and polyacrylamide gels elec-
trophoresis, method of mathematical statistics chi-square test (%?). Results. Using the SSD (single seed descent) method
with maximum avoidance of selection, a set of 265 recombinant inbred lines F, from the cross combination of the varieties
‘Khutorok’ / ‘Grabe” was created, differing in the level of frost resistance, the type of development and other traits. The
creation of RIL from the crossing of the varieties ‘Akademichnyi’ / ‘Luran’ (170 lines F,) and ‘Timofey’ / “Snihova Koroleva’
(145 lines F,) is still in progress. The polymorphism of parental genotypes for the 14 microsatellite loci of chromosome 5H,
including those localized in the region of the Fr-H1 and fr-H2 key genes of the main frost resistance QTL. The allelic dif-
ferences between parental varieties in several cross combinations were detected for a number of the studied microsatellite
loci. The inheritance pattern of polymorphic microsatellite loci alleles in F, hybrids from three cross combinations and indi-
vidual plants from F, populations ‘Akademichnyi’ / ‘Luran’ was investigated. Conclusions. The created RILs are suitable for
use in barley genetic studies for identification, labeling, mapping of the main genes and QTL of qualitative and quantitative
traits, primarily frost resistance. Polymorphic microsatellite loci were identified, which can be used for further analysis of
recombinant-inbred lines, manipulation of genetic diversity, tracing inheritance and studying the effects of their alleles by
the level of frost resistance and other traits of barley.

Keywords: Hordeum vulgare L.; recombinant inbred lines; microsatellite loci; PCR analysis; frost resistance.

Introduction

Barley is a versatile crop, both in its terms of
both its distribution and its uses. The varieties
cultivated for production are classified as
spring, winter and facultative (alternative or
intermediate) according to their developmental
type. Winter barley varieties are resistant to
negative temperatures and require vernaliza-
tion. Spring varieties are more sensitive to neg-
ative temperatures and do not respond to ver-
nalization [1]. Both winter and spring barley
varieties may have different levels of photoper-
iodic sensitivity. Facultative barley varieties
are resistant to negative temperatures like
winter varieties, but do not require vernaliza-

Viktor Fait
https://orcid.org/0000-0001-9994-341X
Maryna Balvinska
https://orcid.org/0000-0003-0404-9787
Pavlo Feoktistov
https://orcid.org/0000-0003-0752-6817
Serhii Havrylov
https://orcid.org/0000-0003-2177-3267
Valentyna Fedorova
https://orcid.org/0000-0001-5251-9611

tion like spring varieties [2] and this group of
varieties is characterised by a strong response
to a reduction in day length [3].

Until the middle of the last century, only
springvarieties of barley were grownin Ukraine.
The first winter barley variety, ‘Odeskyi 17,
was developed by P. F. Harkavyiin 1955. Howe-
ver, ‘Odeskyi 17 was not a typical winter varie-
ty; it was facultative, meaning it could be sown
In autumn or spring. Since then, targeted bree-
ding of winter and facultative varieties has
been carried out. In the 1990s, winter barley
varieties were cultivated only in four southern
regions and the Republic of Crimea, covering
300,000 hectares. In recent decades, climate
change has contributed to a significant increase
in the area under this crop, which now exceeds
1 million hectares [4]. The increase in winter
barley acreage has been observed not only in
the Steppe zone, but also in the Forest-Steppe
and Polissia regions [5].

Frost hardiness of winter spiked crops is a
quantitative trait determined by a complex of
physiological and biochemical features and ana-
tomical and morphological characteristics.
There is a connection between barley frost re-
sistance and the response to vernalization and

® @ © The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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photoperiod [6], light intensity and spectral
composition [7], sugar accumulation [8], con-
tent of certain amino acids [9], plant height
[10], xylem and stomatal cell size [11], and other
traits. The contribution of individual indicators
to the overall level of frost resistance depends
on the biological characteristics of the genotype,
the intensity of the manifestation and duration
of the stress factor. Thus, the frost resistance of
facultative varieties is primarily related to the
reaction to the length of the day, and for typical
winter varieties, the main determining factor is
the duration of the vernalization stage [12]. Un-
der conditions of shortened photoperiod, facul-
tative varieties form a significantly higher level
of frost resistance compared to typical winter
varieties [13].

The breeding strategy for improving the re-
sistance of typical winter barley and alternative
types of development to unfavourable tempera-
ture conditions requires the development of the-
oretical foundations for the breeding of this crop
[56]. The adaptability of plants to specific condi-
tions can be significantly improved through the
targeted manipulation of specific genes, follo-
wing a detailed study of their effects on specially
created, genetically identified material [14].
Such material can be recombinant inbred lines
(RILs). Each RIL is a fixed combination of genes
for different traits of the parental components of
the cross. RILs are a powerful tool for genetic
mapping and identifying qualitative trait genes
with clear effects, as well as quantitative trait
loci (QTL) with minor effects that vary depen-
ding on the conditions [15]. Recombinant inbred
barley lines are widely used to study the effects
of the Vrn-H1, Vrn-H2 and VRN-H3 genes on
flowering time, plant height, biomass and yield
[16], as well as the duration of vernalization [17].
They have also been used for mapping loci for
quantitative traits such as earing date [18],
plant height [19], grain weight and number [20],
ear length [21], fusarium ear blight resistance
[22], drought tolerance [23], root system traits
[24], and for developing genetic maps [25].

The aim of the research is to create sets of
recombinant-inbred lines for marking and map-
ping QTLs of frost resistance in winter barley.

Materials and methods of research

The varieties of winter barley (‘Akademich-
ny?’, ‘Luran’, ‘Khutorok’) and alternative types
of development (‘Grabe’, “Timofey’, ‘Snihova Ko-
roleva’), as well as their F , F, and F?r8 interspe-
cific hybrids, were used as the starting materi-
al. The ‘Akademichnyi’ and ‘Snihova Koroleva’
varieties were developed at the Plant Breeding
and Genetics Institute — National Centre for

Seed and Cultivar Research (Ukraine), while
the others are of foreign origin, including the
‘Luran’ and ‘Grabe’ varieties from the Czech Re-
public. To prevent intra-varietal polymorphism,
individual plants were selected from each crop
and used for hybridization to obtain F seeds.

The F, F, and F,  seeds were germinated for
five days at a temperature of 18 °C with 12
hours of daylight. The green sprouts were then
subjected to artificial vernalization at a tem-
perature of 2—4 °C and a day length of 16 hours
for 30 days. After vernalization, the sprouts
were planted in 5-litre growing vessels contai-
ning soil (10 plants per vessel) and cultivated in
phytotron chambers at 21-24 °C during the day
and 16-18 °C at night, under an extended photo-
period of 16 hours of daylight and 8 hours of
darkness, or outdoors under natural conditions.
During the growing season, the plants were
regularly watered as needed and fertilized with
a nitrophoska solution. Disease and pest con-
trol was also carried out. Seeds were collected
separately from each plant at all stages of RIL
creation, from F. to F..

Recombinant-inbred lines were created by
the sequential reseeding of hybrid combina-
tions using the SSD (single-seed descent) me-
thod. To achieve this, 150-270 seeds were se-
lected from the F, generation of each hybrid
population and sown to produce the F, genera-
tion. One seed was also sown from each F, plant
to obtain F, seeds, and so on. By the F, , gene-
ration, the plants are homozygous for most
genes. These plants form the basis of constant
lines that can be used for genetic analysis.

Total genomic DNA, suitable for PCR analy-
sis, was extracted from 100 mg of leaves from the
original parental genotypes and their progeny,
using the Cetavlon method according to protocol
[25]. The concentration and quality of the ex-
tracted DNA were determined using a Nanodrop
ND-1000 spectrophotometer (Thermo Fisher
Scientific, USA), according to the instructions.
Samples of the extracted DNA were stored in a
refrigerator at +4 °C throughout the study [25].

PCR analysis of DNA samples from barley
genotypes was performed at the following mi-
crosatellite  loci: Bmag812, Bmag0222,
Bmag0223, Bmag0323, Bmac0337, Bmag0760,
LOXC, GBM1166, GBM1227, GMSO061,
UMB702, Bmag0357 and Bmag0387 [26, 27].
These microsatellite loci were selected based on
information from previous barley studies [26,
27], particularly those localized on the 5H chro-
mosome containing the frost resistance QTL,
primarily in the region of the main Fr-HI and
Fr-H2 genes. Alleles of the 5H chromosome micro-
satellites can potentially contribute to frost
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resistance in barley genotypes. Where availab-
le, information on the quality of PCR products,
the level of polymorphism (PIC, or Polymorphic
Information Content) and genetic diversity was
also taken into account.

PCR amplification was performed using a
C1000 Touch thermocycler (Bio-Rad, USA).
Commercial PCR reagents/kits (Thermo Fisher
Scientific, USA) were used to prepare the PCR
mixture: Taq DNA polymerase PCR buffer (10x)
[200 mM Tris-HCI (pH 8.4), 500 mM KCl], MgCl,
(50 mM), Dream Taq DNA polymerase (5 U/ul),
dNTP mix (10 mM each), Tween-20 (Serva, Ger-
many) and oligonucleotides (Metabion, Germa-
ny). The PCR reaction mixture (1X) in a volume
of 25 pL contained: 50 mM KCl, 20 mM Tris-HCl
(pH 8.4), 2 mM MgClL,, 0.01% Tween 20, 0.2 mM
each of dNTPs (deoxynucleoside triphosphates),
0.25 uM each of a pair of oligonucleotide primers,
50 ng of DNA and 0.5 units of Taq polymerase.

Each microsatellite region was amplified us-
ing specific primer pairs of oligonucleotide
primers. The sequences of these primers and
the PCR amplification conditions were de-
scribed previously [26, 27].

The products of the PCR amplification reac-
tion were separated by electrophoresis using
4% agarose and 10% PAGE gels in 1x TCE. To
visualize the PCR-amplified DNA products in
the agarose gels, an aqueous solution of ethidi-
um bromide, an intercalating dye, was used at
a final concentration of 0.5 pg/ml. This forms a
stable compound with the DNA fragments that
appear as bands when the gel is irradiated with
UV light. To visualize the PCR products in the
PAGE gel, a silver staining procedure was per-
formed [25].

The Gel Doc XR+ visualisation system (Bio-
Rad, USA) was used to document the electro-
phoretic distribution of PCR products in gels.
The digitized gels were processed using Ima-
geLab software, which is designed for basic and
advanced image analysis. The size of the PCR
products was determined relative to the 50 bp
and/or 100 bp DNA Ladder molecular weight
markers (Fermentas/Thermo Fisher Scientific,
USA), which contain fragments of known sizes
in bp covering the range of microsatellite locus
allele sizes (100—400 bp).

The correspondence between the data ob-
tained on the allele cleavage of polymorphic mi-
crosatellite (MS) loci in the F, population and
the theoretically expected data was calculated
using the chi-squared (y?) statistical method.

Research results

The success of genetic analysis depends on the
genetic polymorphism of the trait under consi-

deration [15]. Therefore, winter barley varieties
‘Akademichny?’, ‘Luran’, ‘Khutorok’ and fa-
cultative barley varieties ‘Grabe’, ‘Timofey’,
‘Snihova Koroleva’, which differed significantly in
terms of frost resistance, were used as parental
components for the initial crossing to create RILs
[28]. ‘Akademichnyi’ has a high level of frost re-
sistance, ‘Khutorok’ and ‘Timofey’ have an above-
average level, ‘Grabe’ and ‘Snihova Koroleva’
have a below-average level, and ‘Luran’ has a low
level. Since winter and facultative barley varie-
ties form frost resistance through different physi-
ological mechanisms [13], three crossing combi-
nations were used to create RILs: ‘Akademichnyi’
/ ‘Luran’ (winter / winter), ‘Timofey’ / ‘Snihova
Koroleva’ (facultative / facultative) and ‘Hutorok’
/ ‘Grabe’ (winter / facultative). In the first two
combinations of crossings, the effects of alleles of
genes/loci for resistance to low temperatures can
be determined against the background of winter
or alternative development, respectively. In the
third combination, the differences in the varieties’
developmental types are taken into account.

As aresult of implementing the above scheme
(see Materials and Methods), a set of 265 re-
combinant-inbred F, lines from the cross
‘Khutorok’ / ‘Grabe’ was created, and the crea-
tion of RILs from the crosses ‘Akademichnii’ /
‘Luran’ (170 F, lines) and ‘Timofey’ / ‘Snihova
Koroleva’ (145 F, lines) is ongoing. The main
condition for creating RILs is to minimize the
effect of selection for the trait under study as
much as possible [29]. To avoid the effects of
negative temperature on the reproduction of
RIL generations, F,_, plants of the ‘Khutorok’ /
‘Grabe’ cross combination were grown in light
chambers in the phytotron greenhouse (two
generations per year). Plants F_  of the ‘Aka-
demichnyi’ / ‘Luran’ cross combination and F,
of the ‘Timofey’ / ‘Snihova Koroleva’ cross com-
bination were grown on the vegetation site du-
ring spring planting with spring sprouts.

In parallel with creating the RIL sets, we
evaluated the polymorphism of the parental
genotypes at 14 microsatellite loci (Bmag812,
Bmag0222, Bmag0223, Bmag(0323, Bmac0337,
Bmag0760, LOXC, GBM1166, GBM1227,
GMS061, UMB702, Bmag0357, Bmag0387 and
Bmag0113a). These loci are located on chromo-
some 5H [26, 27], including in the area of the
frost resistance QTL, particularly the main
Fr-H1 and Fr-H2 genes [30]. The presence of
polymorphism enables us to estimate the contri-
bution of allelic differences at the studied micro-
satellite loci to the population of recombinant-
inbred barley lines’ overall frost resistance.

Of the microsatellite loci studied, nine out of
14 were found to be non-polymorphic. A 280 bp
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allele was detected at the UMB702 locus in all
six genotypes studied, as well as a 165 bp allele
at the GBM1166 locus, a 123 bp allele at the
Bmag0387locus,al145bpalleleatthe Bmag0357
locus and 300/310 bp alleles at the GBM1227
locus. 190 bp and 153 bp alleles were detected
at the Bmag812 and Bmag0113a loci, respec-
tively. A 130 bp allele was detected at the
Bmag0337 locus, and a 182 bp allele at the
LOXC locus.

At the same time, microsatellite analysis of
lociBmag0223, Bmag0760, Bmag0222, GMS061
and Bmag0323 revealed polymorphisms in one
or more crossing combinations between paren-
tal varieties. These polymorphic regions pro-
vide an opportunity to manipulate genetic di-
versity. For instance, allelic polymorphism be-
tween the parents was detected at the micro-
satellite locus Bmag0223 in the initial geno-
types of the ‘Akademichnyi’ / ‘Luran’ combina-
tion. The parental genotype ‘Akademichnyi’ had
a 160 bp allele, while the second parental geno-
type of this combination, ‘Luran’, had a 150 bp
allele (Fig. 1B).

W idada

M 12 3 45¢6 Ml M 12 3 4 56 Ml
A B

Fig. 1. Electrophoregram of DNA amplification products
of the original barley parental genotypes
at the microsatellite loci of chromosome 5H:

A - Bmag0760; B - Bmag0223; 1-6 — varieties:
‘Akademichnyi’ (1), ‘Luran’ (2), ‘Snihova Koroleva’ (3),
‘Timofey’ (4), ‘Khutorok’ (5), ‘Grabe’ (6); M — 50 bp DNA
Ladder molecular weight marker, M1 — 100 bp DNA Ladder
molecular weight marker

At the Bmag0760 locus, the varieties ‘Aka-
demichnyi’ and ‘Luran’ had 110 bp and null al-
leles, respectively (Fig. 1A). At locus Bmag0222,
‘Akademichnyi’ exhibited genotypes with two
different allelic variants, measuring 155 bp and
160 bp respectively. Only the 155 bp allele was
detected in ‘Luran’. Both varieties were also
present at the GMS061 locus, with 145 bp and

140 bp alleles, respectively. At the Bmag0323
locus, the allelic difference between the paren-
tal genotypes of the ‘Akademichnyi’ / ‘Luran’
combination was not detected either. Both varie-
ties were heterogeneous, carrying two 148 bp
and two 165 bp alleles.

PCR analysis of two initial genotypes, ‘Timofey’
and ‘Snihova Koroleva’, revealed allelic polymor-
phism with the microsatellite marker Bmag0223
(160 and 170 bp alleles, respectively). Both pa-
rents exhibited heterogeneity at the Bmag0323
locus, with alleles of 148 bp and 160 bp.
Alleles of 150 bp at the Bmag0222 locus, 110 bp
at the Bmag0760 locus, and 145 bp at the
GMSO061 locus were also identified in both pa-
rental genotypes.

For the initial genotypes of the ‘Khutorok’ /
‘Grabe’ combination with the Bmag0223 micro-
satellite marker, a 127 bp allele was detected in
‘Khutorok’, and two allelic variants of 127 and
160 bp were detected in ‘Grabe’. No allelic dif-
ferences were found between the parental geno-
types ‘Khutorok’ and ‘Grabe’ at other microsa-
tellite loci. Both genotypes have the same allelic
variants: 160 bp at the Bmag0222 locus; 110 bp
at the Bmag0760 locus; 145 bp at the GMS061
locus; and 155/148 bp at the Bmag0323 locus.

The DNA of F, hybrids and individual plants
from the F, populations of certain crossing com-
binations was analyzed at the above polymor-
phic MS loci. Thus, at the Bmag0223 locus, the
presence of a combination of alleles of parental
genotypes of 160/170 bp was observed in the F,
hybrid plants ‘Timofey’ / ‘Snihova Koroleva’
(Table 1), as would be expected with codomi-
nant inheritance of a microsatellite marker. A
similar pattern was observed for F, hybrids re-
sulting from the cross between ‘Akademichnyi’ /
‘Luran’ with this microsatellite marker. Two
alleles of 150/160 bp from both initial genotypes
were detected in each of the studied F, plants.

One hundred and seventeen plants of the F,
population ‘Akademichnyi’ / ‘Luran’ were iden-
tified according to the alleles of the microsatel-
lite locus Bmag0223. The results of the analysis
revealed that a 160 bp microsatellite allele of
the Bmag0223 locus was present in 32 indivi-
dual plants, a trait inherited from the ‘Aka-
demichnyi’ parent (Fig. 2). A microsatellite

Table 1

Differences of parental varieties (P , P,) and genotypes of F_hybrids
at microsatellite loci Bmag0223, Bmag0760 and GMS061

Locus Crossbreeding (':Jombination P, P, F,
1 2
Bmag 0223 |'Timofey” / 'Snihova Koroleva” | 160 170 [160/170
Bmag 0223 | ‘Akademichnyi’ / ‘Luran’ 160 150 |150/160
Bmag0760 |‘Akademichnyi’/‘Luran’ 110 n.a. 110
GMS061 ‘Akademichnyi’ / ‘Luran’ 140/145 | 140/145| 140
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allele of 150 bp was detected in the other 25
samples studied, which corresponds to the origi-
nal parental variety ‘Luran’. The heterozygous
state of the locus and the presence of two frag-
ments, one of 150 bp and one of 160 bp, which
are found in both original parental genotypes,
were detected in 60 out of 117 analysed plants.
When the two parental varieties differ in two
alleles of the same locus and codominant inhe-
ritance is observed in the F, generation, a 1:2:1
split should be observed. Thus, in F, ‘Aka-
demichnyi’/ ‘Luran’, in the DNA analysis of 117
individual plants, 29.25 homozygous plants

were theoretically expected to have the ‘Aka-
demichnyi’ allele in their genotype, 29.25 plants
to have the ‘Luran’ allele, and 58.5 heterozygo-
us plants to carry the alleles of both parents. The
actual cleavage at the Bmag0223 locus corres-
ponded to the theoretically expected ratio. The
y? criterion was 0.99 with y* = 5.99 for df = 2.
The codominant nature of aTlele inheritance in
F., hybrids and the correspondence of the actual
cleavage to the theoretically expected ratio of
genotypes of the F, population makes it possible
to use the Bmag0223 marker locus in the analy-
sis of RILs in further studies.

~ TN
-  TAHERENEE
o242

- -

M 12 3456789 1011121314151617181920212223 24 2526272829

Fig. 2. Electrophoregram of DNA amplification products of F2 ‘Akademichnyi’ / ‘Luran’
plants at the Bmag0223 microsatellite locus:
1-27 - individual F, plants; 28 — ‘Akademichnyi’; 29 - ‘Luran’; Arrows indicate genotype variants.
M — 50 bp DNA Ladder molecular weight marker

According to PCR analysis of F, hybrids of
this crossing combination at the Bmag0760 lo-
cus, only the 110 bp allele inherent in the ‘Aka-
demichnyi’ variety was detected in all plants,
since the null allele (absence of a PCR frag-
ment) was noted for the ‘Luran’ variety at this
locus. To avoid false results, further use of
Bmag0760 should include checks for the pre-
sence of the null allele.

According to the results of the PCR analysis,
the 145 bp allele was detected in the F, hybrids

resulting from the cross ‘Akademichnyi’/ ‘Lu-
ran’, as well asin all the plants in the F, popula-
tion, using the GMS061 microsatellite marker
(Fig. 3). This indicates that individual plants of
parental genotypes with the same allele were
involved in the primary cross, taking into ac-
count the genetic heterogeneity detected in the
original varieties at this locus. As the same al-
lele was detected in all F, plants, further use of
this marker to analyze RILs for allele effects is
not possible or informative.

o

WRIIRL

M 12345678 910

123 45 6 7 8 9 10111213141516171819 M1

A

b

Fig. 3. Electrophoregram of PCR amplification products of DNA from F_ and F, hybrids
of the crossing combination ‘Akademichnyi’ / ‘Luran’ at the GMS061 locus:
A 1-10 - F, plants, M - 50 bp DNA ladder molecular weight marker; B 1-17 - individual F, plants,
18 —“Luran’; 19 — ‘Akademichnyi’; M 1 — 100 bp DNA ladder molecular weight marker

Conclusions

A set of 265 recombinant inbred F, lines was
created by crossing the ‘Khutorok’ and ‘Grabe’
varieties. The creation of RILs from crosses be-
tween ‘Akademichnyi’ and ‘Luran’ (170 F, lines)

and ‘Timofey’ and “Snihova Koroleva’ (145 F,
lines) is ongoing. Allelic differences were re-
vealed at five microsatellite loci (Bmag0223,
Bmag0760,Bmag0222,GMS061and Bmag0323)
between the parental varieties in one or more
crossing combinations. The codominant nature
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of allele inheritance in F, hybrids, and the fact
that the actual cleavage corresponds to the theo-
retically expected ratio of genotypes in the F,
population, means that the Bmag0223 marker
locus can be used to identify RIL genotypes ob-
tained from crossing the ‘Khutorok’ and ‘Grabe’
varieties, or the ‘Akademichnyi’ and ‘Luran’ va-
rieties, and to study the effects of alleles at this
locus on frost resistance. However, the presence
of intra-varietal variation at the Bmag0222 and
Bmag0223 loci, or a null allele at the Bmag0760
locus, in the parental genotypes complicates
the evaluation and interpretation of the results,
and precludes the use of such markers to iden-
tify RIL genotypes created using the ‘Aka-
demichny?’, ‘Grabe’ and ‘Luran’ varieties.
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Meta. CtBopuTn Habopu peKoMOiHAHTHO-iHOpegHUX ni-
Hil pna MapKyBaHHA Ta kapTyBaHHs QTL mopo3ocTiitkocTi
034MoOro sumeHio. Meropu. l6puausauyis, wTy4yHa APoOBM-
3auis, BMPOLLYBAHHA POCIWUH B YMOBAX MOLOBXEHOMO [HSA
cBiTIMX Kamep (iTOTPOHA Ta HA BereTauilHOMy MaiifaHuu-
Ky 33 npupogaHoi TpuBanocti aHs, BugineHHs OHK 3a pono-
moroto LITAB-6ydepa, cnekTpodoToMeTpuyHe BU3HAYEHHS
KoHueHTpauii JHK, nonimepasHa naHutorosa peakuis 3 Ha-
npaBneHMMU npaitmepamy, enekTpodopes B arapo3HoMy Ta
noniakpunamigHoMmy rensx, MeTo4 MaTeMaTU4HOT CTaTUCTUKM
xi-kBagpart (x?). Pesynbratu. Metogom HOH (SSD) - Hawaga-
Ku ofHi€el HaciHuHu (single seed descent) — 3 makcumanbHNUM
VHUKHEHHAM aii o60py CTBOpPeHO Habip 3 265 peKOMOiHAHT-
HO-iHOpeaHux NiHii F, kombiHauii cxpeutyBaHHsa copTis ‘Xy-
Topok' / ‘Grabe’, o pi3HATbCA 3a piBHEM MOPO30CTINKOCTI,
TUMOM PO3BUTKY Ta iHWMMM O3HaKaMu. TpMBAE CTBOPEHHS
peKoMbiHaHTHO-1HOpeHNUX NiHill Bif CXpelyyBaHHA COpTIB
‘Akapemiynmin’ / ‘Luran’ (170 ninii F,) i “Tumodpeir’ / ‘CHirosa
koponesa’ (145 niwiit F.). OuiHeHo nonimopdhism 6aTbKis-
CbKMX FeHOTUMIB 3a 14 MiKpocaTeniTHUMM NOKYCaMu XpoMo-

comm 5H, 30Kkpema nokanizoBaHux B 06/1aCTi KNIOYOBMX reHiB
QTL mopos3ocriikocTi Fr-H1 i Fr-H2. BusiBneHo anenbHi BigMiH-
HOCTi MiX 6aTbKiBCbKMMU COPTaMU B [iEKiNbKOX KOMOGiHaLisX
CXpeLLYBaHHsA 33 HWU3KOK MpOaHasi3oBaHMX MiKpOCATENiTHUX
NOKyCiB. [locnif)XeHo XapaKTep ycnafKyBaHHS anenie nosi-
mopdHux MC-nokycis y ri6puais F Tpbox KomGiHauii cxpe-
WyBaHHsA Ta pocinH nonynsauii F, ‘Akagemiunni’ / ‘Luran’.
BucHoBku. CTBOpeHi peKoMGiHaHTHO-IHOpeaHi niHii npupar-
Hi [N BUKOPUCTAHHSA Y TEHETUYHUX AOCTIIKEHHAX 3 METOI0
iAeHTudiKauii, MapKyBaHHsA, KapTyBaHHA TOJIOBHUX FeHIB Ta
QTL siKicHUMX 1 KiIbKiCHUX 03HAK AYMEHI0, NepeflyciM MOpo30C-
TiKocTi. BusHaueHo nonimopdHi MikpocaTeniTHi JIOKyCH, L0
MO3KYTb OYTM 3aCTOCOBAHI AN NOAANbLION0 aHanisy nonynawuii
PEKOMOIHAHTHO-THOPEAHUX NiHiiA, MAHINyNOBAHHA reHeTUY-
HUM Di3HOMAHITTAIM, MPOCTEXEHHS YCNafKyBaHHS, BU3HAYEH-
HA edekTiB ixHix anenis abo reHis, TICHO 3uenneHnx 3 HUMK 3a
piBHEM MOPO30CTINKOCTI, Ta HWMX 03HAK AYMEHIO.

Kntouosi cnosa: Hordeum vulgare L.; pekombiHaHmHo-
iHOpedHT niHii; MikpocamenimHi nokycu; /IP-aHani3; mopo3o-
cmidiKicme.
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3anexHicTb NOCIBHMX AKOCTEMN HACiHHA OYPAKY LYKPOBOro
Bif, Oro 06poOKU LMHKOMICTKMM NpenapaTom

0. M. laHxeHnko*, M. . Mpoaunyc

IHcmumym 6ioeHepeemuyHux Kynbmyp i yykposux 6ypsxis HAAH, syn. Kniniyna, 25, m. Kuis, 03110, YkpaiHa,
*e-mail: ganzhenko74@gmail.com

Meta. BcTtaHoBUTM onTUManbHy HOpMy 3acTocyBaHHA npenapaty YaraVita Teprosyn NP+Zn pns 3a6e3neyeHHs HaiiBu-
WMX NOKa3HUKiB NOCiBHOT AKOCTI HacCiHHA OypsKy LykpoBoro. Metogu. bionoriudi (npoBefeHHs nabopartopHoro gocniny)
Ta CTaTUCTUYHi (ONMCOBA CTaTUCTUKA, AUCNEPCINHUI, KOpenaUiiHuMii Ta perpeciiiHnii aHaniau). Pesynbratu. 3a pesynsra-
TaMu nabopaTopHUX LOCNiMKeHb BCTAHOBNEHO, WO Bapiallis eHeprii NpopocTaHHA HaciHHA OYpsKy LYKPOBOrO MEBHOO
mipoto 3anexana Bip iioro 06po6ku npenapatom (fobpusom) YaraVita Teprosyn NP+Zn (15,5%) Ta napTii HaciHHsA (12,7%),
BTiM Haibinblue Ha Hei BMAMHYNA reHeTUYHA BiAMiHHICTb JOCNiAXKYBaHUX BiTYM3HAHMX ribpuais (61,1%). Wopo sapiauii
nabopaTtopHoi CX0XOCTi, TO Ha 41,6% BOHa Oyna CMpUYMHEHA BUKOPUCTAHHAM y)Ke 3ragaHoro 4obpuea, a Ha 36,7% — rexe-
TUYHOIO BifMiHHICTIO. 3aNexHo Bif HOpMM 3acTocyBaHHA npenaparty YaraVita Teprosyn NP+Zn 3miHioBanacs 1 eHepris npo-
POCTaHHA HaciHHA. 30KpeMa, 32 BHeCEHHA 3 /T BOHA nigBuiunacs Ao 84,9% (KoHTponbHuit BapiaHT — 80,7%), @ 3a 6 n/T - po
88,6%. Mopanblue 36inbleHHs KinbKocTi fo6puBa 40 9 /T iCTOTHO He BMIMHYIO HA eHeprilo NPOPOCTaHHS, @ BUKOPUCTAHHS
KOX [ocAru 3aBAAKK Horo o6pobui npenapatom YaraVita Teprosyn NP+Zn 'y Hopmi 3 /T — Bif 86,6% (koHTpoAb) 8o 91,8%, a
TaKoX 6 J1/T — 5o 96,6%. HacTynHe 36inbweHHs HopMu — Ao 9 Ta 12 n/T — CNpUYMHUNO 3MEHIWEHHs NabopaTopHOi cxoxocTi. Y
LMX BapiaHTax focaigy BOHA aopiBHioBana 96,3 1a 91,9% BignoBigHo. byno BCcTaHOBEHO pPiBHAHHA perpecii, Aki AaTb 3Mory
MPOrHO3yBaTU 3HAYEHHS eHeprii NpopoCTaHHs Ta 1abopaTopHOT CXOXKOCTI HACIHHA 1 ONTUMi3yBaTK HOpPMU BHeCeHHA YaraVita
Teprosyn NP+Zn. BucHoBku. OnTumanbHa HOpMa 3acCTOCyBaHHsA LMHKOMicTKoro npenapaty YaraVita Teprosyn NP+Zn, wo
3abe3neyye MaKCMManbHy eHeprilo NpopoCTaHHA HaCiHHA BypsAKyY LyKpoBoro, ns ribpuaa ‘ILB 0904  ctaHoBuTL 9 /T, a ans
‘PyTeHin 11" - 6 n/T. HaiiBMwoi nabopaTopHoi CX0XOCTi B AoCNiai AoCAmM 3a BUKOPUCTaHHA 6 /T Lboro gobpuea. BogHouac
nepeBULLEHHA ONTUMANbHUX HOPM MOXE MPU3BECTU [0 NPUTHIYEHH:A eHeprii NPOPOCTaHHA, X04a BUPILIANbHE 3HAYEHHA A5
Hei Mae reHeTUYHMit NnoTeHuian ribpuaa, a TakoX A0 3HUKEHHS NabopPaTOPHOT CXOXKOCTI HACiHHA, HA AKY NepefyciM BNAUBAE
ioro 06po6Ka BKa3aHUM LMHKOMICTKMM npenapaToM. Po3pobneHi perpeciiiHi Moaeni € LiHHUM iHCTPYMEHTOM Ans NPOrHo3y-
BaHHSA NOCIBHUX AKOCTE HACiHHA Ta paLioHaNbHOro 3actocyBaHHsa fobpuea YaraVita Teprosyn NP+Zn y BUpoGHUYMX yMOBaAX.

Kntwoyosi cnosa: 2ibpud; eHepeis npopocmaHHs,; 1a6opamopHa cxoxicmes; 1a60pamopHuii docnio; onmumansHa Hopma.

JIOTO Ta3y Ta BUJLIAE KUCHIO, & TOMY Mae€ IIOo-

Bctyn

Bypsxk mykposuit (Beta vulgaris Li.) — onna 3
HaWBAMKJIUBIIINX 3 IIOTJIALY €KOHOMIKH Cljib-
CHKOTOCIIOIAPChKUX KYJBTYD, IO 3a0e3medye
marike 30% CBITOBOIO IIOPIYHOr0 BUPOOHHUIITBA
mykpy [1] Ta € ocHOBHUM HOTO IKepesoM OJIs
€sporu. Kpim Toro, 1151 clibChKOTOCIIONAPCHKA
KyJIbTYpa OlJIbIle 3a 1HII ITOTJINHAE BYyTJIEKUC-

Oleksandr Hanzhenko
https://orcid.org/0000-0002-8118-1645
Mykola Prodyus
https://orcid.org/0009-0002-0608-7648

auTHBHUH exostoriuamit eerr [2]. Ii Hacuduena
IIPOCTUMHM ByTIJIEBOIAMM OloMaca € IIIHHOI CH-
POBUHOIO IJIsI TOTIBJIl CBIMCHKMX TBAPHUH 1 BU-
pobHuIrTBa OlomasimBa [3], OlomIacTuky Ta Xi-
MiuHUX pedoBuH [4]. Yepes rrimMaTudH1 3MiHH,
CIIpUYMHEH] HaJIMIPHOIO eKCIIyaTalliel0 BH-
KOITHUX JIsKepeJt eHeprii, 301abInuiIacs moTpe-
0a B aJIbTepHATUBHHX — 0l0eTaHOJI0OB1 Ta 010-
ra3osi [5, 6]. [l iIXHpOro BUPOOHUIITBA 34CTO-
COBYIOTH ILYKPOMICTKY OiomMacy OypsKy ILyKpo-
BOTr0, & TOMY IIsI KyJbTypa HaOyBae 0COOJIMBOI
akTyaJbHOocTl. BoHa mocimae BiacHe Miclie B
IIUPKYJIAPHIA €KOHOMIII TA € BaKJIMBUM KOM-

® @ © The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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IIOHEHTOM 0araTboX HOBHX ITOOIYHMX TEXHOJIO-
TIYHHUX TPOAYKTIB [7].

Biosoriuamii moreHItiag mpoayKTUBHOCTI OY-
PSKY IyKPOBOTO € JIOCHTH BHCOKUM Ta 3aJIEKHUTh
BIZT COPTOBOIO CKJIaJy, IPYHTOBO- -KJIIMATAIHIX
YMOB 1 T€XHOJIOTIUHHX ACIIEKTIB BHPOILyBAHHSI
[8]. Hmnsa cydacumx riOpumiB HOro peastisalris
MOKJIMBA JIMIIIE 32 HAABHOCTI IIIIPOKOr0 CIIEKTPa
MAKpPO- Ta MIKPOEJIEMEHTIB, 10 CIIPUAIOTEH 1HTEH-
CHBHOMY POCTY Ta PO3BUTKY POCIIAH [9]. Basxsu-
BUH MucpoeneMeHT IJIsI OyPSKY ILyKPOBOTO —
nmuHK. Bin e karamisatopom 6aratbox dpepMeHT-
HHUX CHCTEM, Heo6xi,uH1/1x IIJIsI CHHTEe3y OLIKIB Ta
00MiHY BYTJIEBO/IIB, 4 HOr0 AediIuT y YOPHO3EM-
HUX IPYHTAX 34 BUPOIILYBAHHSA POCJIMH y CIBO3Mi-
HI IPU3BOSUTE 10 3MEHIIEHHS BPOKANHOCTI KO-
peHemIoniB 1 TexHosorivyHoi sxocti. Came Tomy
3a HeCcTadl IIMHKY BAapTO 3ACTOCOBYBATHU IIMHKO-
micTrl gobpusa [10]. Tarkomx 1eit MiKpoesIeMeHT
BIZIrpae BasKJIMBY POJIb Yy PO3BUTKY XJIOPOILIAC-
TiB 1 peryJIloBaHHI OCHOBHUX IIPOIIECiB POCTY, Bif-
MoBigae 3a 0OMIH ayKCHUHIB. V0oro HU3LKHIA BMICT
y POCJIMHAX SHIMKYE IXHIO TOJEPAHTHICTE IIPOTHU
xBopo0O Ta crpeciB [11]. IlozaxopeHese IMIKUB-
JIeHHsI POCJIMH 6yp,cncy LyKPOBOIO LIMHKOM 3Ha-
JHO nomnmye IXHIH PICT 1 XapaKTePUCTUKN BPO-
SKAMHOCTI 3aBOAKM OaJlaHCy IIOTJIMHAHHS Ta
TPAHCIOPTYBAHHS MOKUBHHUX PeYOBHH [12].

€BpomeicbKNi 3eJIeHHM Kypc Iepembauae
3MEHIIEHHS O0CATIB BUKOPHMCTAHHS XIMIYHKX
JOOPUB 1 3aCO0IB 3aXMCTY IIiJ YaC BUPOIILYBAMHSI
CLIIBCHKOTOCIIONAPCHKUX KYJIBTYP, 8 TOMY IIIBH-
LIIYETBCS POJIb MIKPOIOOPMB Ta Ipenaparis 010-
JoriuHoro moxomkeHwHsa. IlepeBara mHamaerbes
THM 3 HHX, III0 MAKCHMAJILHO 3aCBOIOIOTHCS POC-
muHamu [13, 14]. OcraHHl HA IOYATKOBUX (hasax
POCTY HEe MOKYTh IIOIVIMHATH HOKHABHI PEUOBHUHI
3 IPYHTY, aJsKe IIe He MAlTh PO3BUHEHNX KOpe-
HEBOI CICTEMH Ta JINCTKOBOI'O alIapary JJIs I103a-
KOpeHeBoro mixuBiaeHns. Halmiesimmm coco-
O0om 3a0e3redyeHHsT POCIUH OYpPSIKY ILyKPOBOI'O
HeOOXITHUMHU eJIeMEeHTAMU KUBJIEHHH B el I1e-
piom € 00poOKA HACIHHS CTUMYJIIOBAJILHIMU IIPe-
maparamu [15]. Orixe, HOCITIOKEHHS BILINBY
HOPMH 3aCTOCYBAHHS [IMHKOMICTKOTO IIpeIIaparTy
YaraVita Teprosyn NP+Zn Ha mociBHi KocTi 00-
POOJIEHOr0 HUM HACIHHS € AKTYAJILHIM.

Mema OocsiiodceHb — yCTAHOBUTH OIITHMAJIb-
HY HOPMY 3aCTOCYBaHHs Iiperapaty YaraVita
Teprosyn NP+Zn nst 3abe3neveHHESA HAXBUIIIX
IMOKA3HUKIB TIOCIBHOI STKOCTI HACIHHS OypaKy
IyKPOBOTO.

Marepianu Ta meToAMKa AOCNiAKEHD

JlocmimxeHHa IIPOBOAMIM BIIPOmOB:xk 2024—
2025 pp. Y KOHTPOJIbOBAHUX YMOBax JabopaTopii
HACIHHE3HABCTBA, HACIHHMIITBA Ta PO3CAIHI-
rBa [HCTUTYTY Ol0€HEePreTUYHUX KYJIBTYP 1 IyK-

poBUX 6ypﬂmB HAAH 3a cxemoro ,aBod)aRTopHO-
ro JOCJIAYy B YOTHPHPA30BIH IIOBTOPHOCTI. BuB-
YaJim BILUTUB HOpM 3actocyBaHus (Paxtop B)
mpemnapary YaraVita Teprosyn NP+Zn3 — 6, 9,
12 J1/T — Ha TOoCIBHI SKOCT1 00p00JIEHOr0 HUM Ha-
CiHHS OypPSAKY I[yKPOBOTO BITUM3HSIHUX T1OPUIIB
‘II_[B 0904’ ta ‘Pyremisa 11’ (CDaRTop A) Jia aua-
J113y BUKOPHCTOBYBaJIn A8l mapTii HaciaHaa (Dak-
top C) Bpozkato 2023 ta 2024 pp., sike HATIEPEI0/I-
HI IIPOBe/IeHHS J1Ta00paTOPHOT0 JOCIIITY 00PO0JIs-
sm 3ragauum noopuBoM. KoHTposb 0ys10 006po0-
JIEHO JIMIIe JUCTHIHOBAHOIO BOIOI0 03 IomaBaH-
HA IIperapary.

OO0tk eHeprii IpopoCTaHHS 3MIUCHIOBAJIN Ye-
pes YoTupu 100u, a 1a00paTOPHOI CXOKOCT1 — Ue-
pes 10, sigmosiguo mo JJCTVY 2292 [16]. OTpu-
MAaHI1 eKCIIEpMMEHTAJILHI JaHl 00p00JIsaIn MeTo-
IJaMM OIIMCOBOI CTATHUCTHUKM, PErpeciiiHoro Ta
IUCIIEPCIMHOr0 aHAJII31B, BUKOPHUCTOBYIOUH IIPO-
rpamMue cepemosuile Statistica 6.0 [17].

‘T 0904’ — 0mHOPOCTKOBMI TPHILIOLHIM I10-
PUI YPOKANHO-IIYKPUCTOTO HAIPSAMY, CTIAKHIA
IpoTH IBITYXM Ta mepkocopody. Ho Hep:xas-
HOI'O PEeecTpPy COPTIB POCJMH HOro BHECEHO Y
2011 p. (Csigourrso Ne 110316).

‘Pyrenis 11’ — ribpu yposraiHO-ILyKPUCTOTO
HAIIPAMY. XapaKTepU3yeThCs CTIMKICTIO IPOTHU
Hepkocropoady Ta usityxu. Jo Hepsxasroro Pe-
ecTtpy #oro BriawueHo y 2023 p. (Csimormrrso
No 230266).

YaraVita Teprosyn NP+Zn — me mpemapar,
CIIeIIlaJILHO PO3POOJIeHUM KOMIIAHIEIo Yara OJis
00pOOKYM HACIHHSA IIIMPOKOI0 CIIEKTPA CLIBCHKO-
TOCIIOIAPCHKNX KYJIBTYP, 30KpeMa i OypsKy IIyK-
posoro. Bix mictute 9% asory, 6,6% docdopy Ta
18% umuky. 3abearneuye OpysHI CXOIH BHACII-
IOK (POpPMYBAHHS MIIIHOI KOPEHEBOI CHCTEMH,
3aBJISIKY YOMY B POCJIMH ITOCUIOTHCSI IMYHITET
Ta CTIMKICTE IIPOTH cTpeciB [18].

Pe3ynbTratn pocnigxeHb

3a pesyabTaTaMu OOCIIOMKEeHb BCTAHOBJIEHO,
1[0 ITOCIBHI SIKOCT1 HACIHHS BITUYM3HIHUX TiOpH-
JIiB OypsSIKY IIyKPOBOTO, 00POOJIEHOTr0 IIpemapa-
tom YaraVita Teprosyn NP+Zn, zame:xars Bif
HOpMH HoOro 3acrocyBaHHsA. Tak, y riOpmma
‘1B 0904’ 3a BHeceHHs 3 JI/T BKA3aHOro JOOPH-
Ba €Hepris IIPOpOoCTaHHsS 3pocrasna Bix 77,4%
(koHTpOJIB) Mo 82,1% (BomHOUAC HAMMEHIIA ic-
TOTHA PI3HUIIA CTAHOBHIJIA HIP0 0 = 3 0%)‘ 3a
BUKOPHUCTAHHS 6 JI/T BOHA ITPOJOBIKIUIIA HEICTOT-
HO 30LbInyBaTucs (B mesxax HIP) — mo 84,1% —
Ta IPOJIEMOHCTPYBaJIa 3HAYHUHN IPUPICT, K I10-
PIBHATHU 3 TIOIIEPeIHIM BapiaHTOM, 38 BHECEHHST
9 /T — mo 87,4%. Ilogasbiie migBUINEHHS HOP-
MU IIpemapary 10 12 JI/T OpUTHITHIJIO eHepTiio
IIPOpOCTaHHs. ¥ IIbOMY BapiaHTi JOCJIIY BOHA
cranoBmia 84,0% (tabi. 1).
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Tabnuys 1
Bnaue Hopmu npenapary YaraVita Teprosyn NP+Zn
Ha eHepril NPopoCcTaHHA HaciHHA ribpupie
GypAKy uykpooro (2024-2025 pp.)

Gaktop A- | ®aktop B - Hopma BuTpaTv npenaparty, /T | CepeaHe 3a
riopug 0 3 6 9 12 | daktopom A
‘TUB 0904" | 77,4 | 82,1 | 84,1 | 87,4 | 84,0 83,0
‘Pytenin 11" | 84,0 | 87,8 | 93,1 | 92,5 | 89,8 89,4
CepepHe 3a
takTopom B | 80,7 | 84,9 | 88,6 | 89,9 | 86,9 86,0
HIP, A= 0,9%; B =1,5%; AB =3,0%

Enepris mpopocTaHHs HACIHHS BITYU3HSHOIO
riopuaa Oypsky 1ykpoBoro ‘Pyremis 11’ raxosk 3a-
JIieskasia Bl 3aCTOCYBaHHS mpemapary YaraVita
Teprosyn NP+Zn. 3a Hopmu 3 J1/T BoHa 3pocrasa
3 84,0% (aa HeobpobJieHOMY KOHTpOL) 110 87,8%, a
3a 6 J1/T — 10 93,1%, 110 € CyTTeBUM 30LIIBIITCHHSIM,
SIK TIOPIBHATH 3 TorepedHiM BapiauTom. IlinBu-
IIeHHs HOPMHE IIperapaty a0 9 ta 12 Ji/t, HaBIIakwy,
CIOPUYMHUAIO 3HUKEHHS eHepril IIpPOpOCTaHHSd,
axka cragosmwiaa 92,5 Ta 89,8% BIAOBIAHO.

V cepemHbOoMy 3a IBOMA MOCTIIMKEHHIMHN Ti0-
pumaMu BUKOPHUCTAHHSA IIperaparty YaraVita
Teprosyn NP+Zn y mopwmi 3 a1/t gaso amory ni,u-
BUIIUTH €HEPriio IpopocTanHs Ha 4,2% (HIPO 05
1,5%), a6o 3 80,7% (xoHTpOJIL) 0 84,9%. 3Hau-
HUH PICT IIHOTrO IIOKA3HUKA — IO 88,6% — crocTe-
pirasu # 3a 301JIBITIEHHS HOPMHU, KA B HACTYII-
HOMY BapiaHTi craHoBusia 6 Ji/t. BogHouac 3a
BUKOpHUCTAaHHS 9 JI/T 100puBa eHepris mpopoc-
TaHHS CYyTTEBO He MiIBHUIILyBaJIacs, a 3a 12 Ji/t —
B3araJi sHmxyBasacs 1o 86,9%.

Cepenuiii TOKA3HUK eHepTil IIPOPOCTAHHS
Haciuag riobpuma ‘IIB 0904’ 6yB 3HAYHO HUIK-
yum, HIK y ‘Pyrenis 117 — 83,0 mporu 89,4%
(HIP .= 0,9%).

[ToKa3HMKOM IIBHIKOCTI Ta APY*KHOCTI IIPO-
pPOCTAHHSA HACIHHS 3a ONTUMAJILHUX YMOB, IIIO
BioOpaskae Moro sKUTTE3NATHICTD 1 MOMKJINBICTD
IIBUJKO YTBOPIOBATH HOPMAJIBHO  POSBUHEHI
IIPOPOCTKH, € eHepris IPOPOCTAHHS. Ii Bapiais,
SIK BUJTHO 3 Pe3yJIbTaTiB JUCIEePCIHHOT0 aHAI3Y,
Ha 61,1% cupuurHeHa re HeTUIHOI0 BIAMIHHICTIO
mocaimkyBauux riopumis (pumc. 1). OcraHHa &
cBigunTh, 1m0 ‘110B 0904’ ta ‘Pyremia 11’ mawoTh
PISHHMN TeHEeTUYHHN MOTEHIIaJ IIBHUIKOCTI Ta
CHHXPOHHOCTI IIPOLIECIB IIPOPOCTAHHS HACIHHI.

3HavyHO MeHIUM OYyB BILIMB ITapTil HACIHHS
(12,7%) Ta tioro 00poOKu mperrapaTom YaraVita
Teprosyn NP+Zn (15,5%). Lle osHauae, 1110 mis
IOOpHBa BIIPOJOBIK IIePIINX IOTHPBOX 10 1Ipo-
SBJISJIACS He IIOBHOK MIpOI0, & €HepIis Ipopoc-
TaHHS HabdaraTo OlIbIIe 3aJIesKasia Bijl TeHeTHY-
HUX 0COOJIMBOCTEM TiOPHU/IIB OYPSIKY IIyKPOBOTO,
HIX BIJ YMOB, B SIKHUX (POPMYBAJIOCS HACIHHS
npotsarom 2023-2024 pp. Edextu Bifg criibaol
mi geox dgarTopis — ['opuma X ITaprii HaciHus
ta Ilpenapary X Ilaprii HaCIHHS — CTAHOBHJIN

6,4 Ta 2,6% BiomosigHo. Brins HeBpaxoBaHMX
YMHHUKIB OyB Ha piBHI 1,8%, BogHOUAC BlIHOC-
HAa IIOMIJIKA CepegHbOr0 3HaAUeHH eHepril IIpo-
pocrauHg B mociiml (P) nopisaooBana 1,2%.

®akTtop B - Mpenapar

41,6% ®akTop C - MapTia HaciHHS

13,5%

HespaxoBaHi
YMHHUKM

2,7%

®akTop A - lN6pua
36,7%

Puc. 1. Bnnus dakropis pocnipy
Ha eHeprilo NPOPOCTaHHA HaCiHHA

PesysipraT perpeciiiHoro aHasTi3y BKa3yoTh Ha
HaSIBHICTH TICHOTO 3B’SI3KY MIK €HepTi€l0 IIpopoc-
TaHHS HACIHHS Ta HOPMOIO F0ro 00po0KHU Iperapa-
toMm YaraVita Teprosyn NP+Zn, Bomaouac posmi-
IIIEHHS TOYOK CBIIYNTH PO KPHMBOJIHIMHMA THII
3AJIEIKHOCTeH, SIKI 3 BHCOKMM PIBHEM 1CTOTHOCTL
MOSKYTE OYyTH AIIpOKCHMOBAHI IIOJIHOMAMU JPYTO-
ro poxy (puc. 2). BuropucroByroun myist riOpuia
TIIB 0904’ piBHauHa perpecii: y = —0,119x% +
2,0452x + 77,157 (roedirmienT gerepmiHarmi: R? =
0,9347), ne y — eHepris mmpopocTanHs HaciHus (%),
X—HOpMa 00pOOKM HACIHHS ITperrapaToM YaraVita
Teprosyn NP+Zn (i/1), a mmsa ‘Pyremis 11 y =
—0,1508x% + 2,3512x + 83,461, MOKHA BU3HAYUNTHI
€HEepriio ITPOPOCTAHHS HACIHHS, CITPOrHO3YBaTH 1l
3HAYEHHS Ta OITUMI3yBaTH HOPMY 3aCTOCYBAHHS
nperrapary YaraVita Teprosyn NP+Zn.

Hopma 3sacrocyBamusa mpemapaty YaraVita
Teprosyn NP+Zn cyTTeBo BIIMHYyJIa HA TTOKA3-
HUK J1a00paTOPHOI CXO0KO0CTI 00pOOJIEHOT0 HUM
HaciaHsdA. Tak, y riopuma ‘I11B 0904’ 3a BHecen-
HaA 3 j1/T ;o0puBa BiH 3pic Ha 5,5%, ToOTO 3 85,3%
(aa xouTpoIi) M0 90,8% (HIPO,05: 3,1%) (tabum. 2),

Tabnuys 2
Bnnus Hopmu npenapary YaraVita Teprosyn NP+Zn
Ha NlabopaTopHy CX0XKicTb HaciHHA ribpupais
GypaKy uykposoro (2024-2025 pp.)

Oaktop A - | ®aktop B - Hopma npenapaty, /T | CepeaHe 3a
ribpug 0 3 6 9 12 | dakTopom A
‘TUB 0904 853 | 90,8 | 953 | 950 | 884 90,9
‘Pytenia 11" | 88,0 | 928 | 97,9 | 976 | 955 94,4
CepepnHe 3a
daktopom B | 86,6 | 91,8 | 96,6 | 96,3 | 919 92,8
HIP0,05: A=1,0%; B=1,6%; AB=3,1%
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100
y=-0,1518x + 2,4839x + 87,643
R?=0,9743
95+
90+ R?=0,9601

85

JlabopatopHa cxoxicTb, %

y=-0,2302x° + 3,1119x + 84,682

+ 115 0904
‘Pytenin 11’

80+ \
0 3

6 9 12

Hopma YaraVita Teprosyn NP+Zn, n/T

Puc. 2. 3anexHicTb eHeprii NpopocTaHHA HaciHHA BYPAKY LYKPOBOro Bif ribpuaa Ta HOpMM 3aCTOCYBaHHA
npenapary YaraVita Teprosyn NP+Zn (2024-2025 pp.)

a 3a 6 Ji/T — 30LIbIIKMBCA 1Ie Ha 4,5%, abo 1o
95,3%. ITogasbine migBUIIEHHS HOPMU CIIPHYM-
HUJIO 3HUKEHHS JIA00PATOPHOI CX0KOCT1: HECYT-
teBe (B mexax HIP) — mo 95,0% — 3a 9 a/t, a
TAKOK OBOJIL icToTHe — 0o 88,4% — 3a 12 /.
JlabopaTopHa cxoskicTh HaciHHs riopumga ‘Py-
Teriss 11’ 3a #ioro o0OpoOku 3 JI/T IIpemapary
YaraVita Teprosyn NP+Zn spociia Ha 4,8%, T00-
1o 3 88,0% (Ha xomTposi) mo 92,8% (HIPO,05 =
3,1%). 31 30LIBIITEHHSAM HOPMH 70 6 JI/T criocTepi-
rajy TiIBUINEHHS BKA3aHOro MMOKAa3HUKA Ie Ha
5,1% — mo 97,9%. Bogrouac 3a BuKopucTaHHA 9
Ta 12 a/T mobprBa JrabopaTopHa CX0KICTb, K I10-
PIBHATH 3 TOIIEPeHIM BapiaHTOM, 3HU3WJIACST —
Ha 0,3 Ta 2,4%, abo 10 97,6 Ta 95,5% BIIIIOBIIHO.
¥V cepegHBOMY 3a IBOMA JOCIILIMKEHMU I0OpH-
JaMyd BUKOPUCTAHHS MIHIMAJIbHOI HOPMH —
3 a/t — nupemapary YaraVita Teprosyn NP+Zn
J1aJI0 3MOr'y MIABUIIMUTH JA00PATOPHY CXOMKICTH
HaclHHA Bif 86,6% (xoHTPOJIb) M0 91,8% (HIPO,05 =
1,6%). CyTreBmil picT IIBOr0 IIOKA3HUKA — 0
96,6% — crrocTepiranu i 3a BHeCeHHs 6 JI/T BKa-
3anoro moopusa. Ilogasbiie migBUITEHHA HOPMU
110 9 ta 12 1/t (MakcuMaIbHA HOPMA) CIPAYUHHU-
JIO 3HUKEHHs J1a00paTOPHOI CXOYKOCTI — BIIIIO-
BimHO 10 96,3% (HeicTtorao) Ta 91,9% (iCTOTHO).
CepenHiii ITOKA3HUK J1A00PATOPHOI CXOIKOCTI
HaciaHa riopuga ‘TIB 0904’ 6yB 3HAYHO HUMK-
uuM, Hisk y ‘PyTtenis 11°— 90,9% (HIP0,05: 1,0%)
mpotu 94,4%. Ha ii Bapiairiio, sk BUIHO 3 pe-
3yJIBTATIB JHUCIIEPCIHHOIO aHAaJi3y, HAKOLIbIIe
(41,6%) BILIMHYJIO BUKOPUCTAHHS IIpemapary
YaraVita Teprosyn NP+Zn, npemo weHIne
(36,7%) — reHeTHYHA BIAMIHHICTE JOCJILIKYBA-
HuX riopuais (puc. 3). Kpim Toro, icrorTHUMU BU-
SIBUJIACH epeKTH BiJ cIlIbHOI i1 pakTopis ['0-
puzn X IIpenapar (2,7%) Ta IIpemapat X Ilapria
Hacigua (2,8%). Brins HeBpaxoBaHMX YMHHH-
KiB y JOCJIIOI CyMapHO CTAHOBUB 2,7%, a BLIHOC-
Ha ITOXHOKa CcepeIHBhOr0 3HAYEHHS JiabopaTop-
HOl cxoxxocTl HaciuHs (P) mopiBmioBasa 1,2%.

Edexr Big s3acrocyBammss YaraVita Teprosyn
NP+Zn 1moBHOI MipoI0 IIPOSABUBCS HA JIECATUHN
IeHb, OCKLJIBKH IIeH IIperrapaT MICTUTh BasKJINBI
HA PaHHIX CTAIIAX PO3BUTKY POCJIHH €JIEMEHTHU
(asot, dpocdop 1 IMHEK).

®aktop B - MNpenapar

15,5 MNapTig HaCIHHA

12,7%

AxC
6,4%

BxC
2,6%

1,8%

HespaxoBaHi
YUHHUKM

®aktop A - libpug
61,1%
Puc. 3. Bnaus cakropis pocnigy
Ha NabopaTopHy CX0XKiCTb HaCiHHA

PesynwpraTu perpeciiinoro anasidy cBiiuaTh
mpo HassBHICTH TicHoro (R?=0,96-0,97) 3B’ 13Ky
MK JIA0OPATOPHOIO CXOKICTIO HACIHHSA Ti0OpH-
miB ‘I11B 0904’ ta ‘Pyrenis 11’ Ta HOpMOIO #10TO
00pobku mpemaparom YaraVita Teprosyn
NP+Zn. XapaxkTep po3MIiIlleHHS TOYOK BKA3ye
Ha KPUBOJIHIAHUN TUI 3aJIeKHOCTEH, SIK1 3
BHUCOKUM DPIBHEM aJIeKBATHOCTI MOMKYTH OyTH
AIIPOKCHMOBAHI IIOJIHOMAMM JIPYILOr0 POIY
(puc. 4).

Buropucropytoun gt riopmma ‘IIB 0904
piBHAHHS perpecii: y = —0,2302x% + 3,1119x +
84,682 (R?= 0,9601), ne y — sabopaTopHa CX0-
skicTb HaciuHg (%), x — HopMa 00pOOKY HACIHHSA
mperrapatom YaraVita Teprosyn NP+Zn (s1/1), a
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nns ‘Pyremia 11: y = —0,1518x% + 2,4839x +
87,643 (R?=0,9743), MO¥HAa JOCUTH TOYHO BU-
3HAYUTH J1a0OpaATOPHY CXOKICTh HACIHHS,

CIIPOTHO3YBaTH il 3HAYEHHS Ta OINTHUMI3yBaTU
HOpMY 3acTOoCyBaHHs mpemapary YaraVita
Teprosyn NP+Zn.

100
=-0,1508x? + 2,3512x + 83,461
< 954 R?=0,9406
3
I
s 90
©
8 *
(=8
£ 80 y=-0,119x7 + 2,0452x + 77,157
o R2= 'y 7 1 4
2 75 0934 + LB 0904
Pytenis 11
70 ! T T T
0 3 6 9 12

Hopma YaraVita Teprosyn NP+Zn, n/T

Puc. 4. 3anexHicTb nabopaTopHoi cx0K0CTi HaciHHA BYpAKY LyKpoBoro Bif ribpuaa
Ta HopMu 3acTocyBaHHA npenapary YaraVita Teprosyn NP+Zn (2024-2025 pp.)

BucHoBKuU

OmrumasnbHA HOpPMA 3aCTOCYBAHHSI ITMHKO-
micTroro mpenaparty YaraVita Teprosyn NP+Zn,
1o 3abe3reuye MaKCUMAJIbHY €HEepriio IIpopoc-
TaHHSA HACIHHS OYPSAKY ILyKPOBOTO, JJIs TiOpmIa
‘II1B 0904’ cramoBuTs 9 Ji/T, a mia ‘Pyrenisa 117 —
6 s/T. HaiiBminoi j1a60paTopHOI CXOKOCTI B JOCJTI-
Il JOCATJIM 32 BUKOPHMCTAHHSA 6 JI/T IIbOro J00pH-
Ba. BoHOUac mepeBuIleHHs ONTUMAIBHUX HOPM
MOKe IIPU3BECTH 10 IPUTHIYEHHS eHeprii IIpo-
POCTaHHsI, X04a BUPIIIAIbHE 3HAYEHHS /I Hel
Mae MeHEeTHYHII IIOTEHITa ropuIa, a TAKOMXK I0
SHUKEHHS J1a00paTOPHOI CXOYKOCTI HACIHHS, HA
SIKY TIepeyciM BILIMBAE Horo 00poOKa BKa3aHUM
ITUHKOMICTKUM IIperrapaToM. Po3pobsieHi perpe-
CIMHI MOJIEJIl € IIIHHNM 1HCTPYMEHTOM IJIS IIPO-
THO3YBaHHS IMOCIBHUX STKOCTEH HACIHHS Ta paIrio-
HAJBHOTO 3acTOoCyBaHHs JoOpuBa YaraVita
Teprosyn NP+Zn y BupoOHUYMX yMOBax.
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Purpose. To establish the optimal rate of application
of YaraVita Teprosyn NP+Zn preparation, to ensures the hi-
ghest sowing quality of sugar beet seeds. Methods. Bio-
logical (conducting laboratory experiments) and statistical
(descriptive statistics, variance, correlation and regression
analyses). Results. Laboratory studies showed that the
variation in the germination energy of sugar beet seeds
depends to some extent on their treatment with the Yara-
Vita Teprosyn NP+Zn fertiliser preparation (15.5%), as well
as on the seed batch (12.7%). However, genetic differences
between the domestic hybrids studied had the greatest in-
fluence (61.1%). As for the variation in laboratory simila-
rity, 41.6% was caused by the aforementioned fertiliser and
36.7% by genetic differences. The germination energy of
the seeds also changed depending on the application rate
of YaraVita Teprosyn NP+Zn. Specifically, germination ener-
gy increased to 84.9% when 3 I/t was applied (compared
to 80.7% for the control variant), and to 88.6% when 6 |/t
was applied. Increasing the amount of fertiliser further to
9 I/t did not significantly affect germination energy; in
fact, using the maximum rate for the experiment (12 l/t)
reduced it to 86.9%. An increase in laboratory germination
was achieved by treating the seeds with YaraVita Teprosyn
NP+Zn at rates of 3 and 6 |/, increasing the percentage from

86.6% (control) to 91.8% and 96.6%, respectively. However,
a further increase in the amount of fertiliser to 9 or 12 I/t
resulted in a decrease in laboratory germination. In these
variants of the experiment, the figures were 96.3% and
91.9%, respectively. Regression equations were established
to predict the germination energy and laboratory germina-
tion of seeds, as well as to optimise the application rates of
YaraVita Teprosyn NP+Zn. Conclusions. The optimal applica-
tion rate of the zinc-containing preparation YaraVita Teprosyn
NP+Zn for maximising the germination energy of sugar beet
seeds was found to be 9 I/t for the ‘ITsB 0904’ hybrid and 6 |/t
for the ‘Ruteniia 11" hybrid. The highest laboratory germina-
tion rate was achieved using 6 L/t of this fertiliser. However,
exceeding the optimal rates can lead to inhibition of germi-
nation, although the genetic potential of the hybrid is also
important for this. It can also lead to a decrease in laboratory
germination, which is primarily influenced by treatment with
the specified zinc-containing preparation. The developed
regression models are valuable tools for predicting sowing
quality and the rational use of YaraVita Teprosyn NP+Zn ferti-
liser under production conditions.

Keywords: hybrid; germination energy; laboratory germi-
nation; laboratory experiment; optimal dose; varietal charac-
teristics.
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IHT@HCUBHICTb BiApPOCTaHHA BeretaTMBHO1 Macu Bepou
3a1e}KHO Bif COPTOBUX 0COONUBOCTEN, BUAY CAANBHOIO
MaTepiany Ta YyMoB ioro 36epiraHHs

B. 0. laHiok*, B. A. lopoHiH

IHcmumym 6ioeHepzemuyHux Kyaemyp 1 uykposux 6ypsxis HAAH Ykpainu, syn. Kniniyna, 25, m. Kuis, 03110, Ykpaina,
“e-mail: vikapopelna@ukr.net

Meta. BcraHoBuTH 0c06MMBOCTI BifpoCTaHHA Ha3eMHOT Macu eHepreTU4Hoi Bepbu nmpytonofibHOT Ta TPUTUUMHKOBOT
MiCNA CKOWYBAHHA 3aNleXXHO Bif COPTOBMX 0COBGAWUBOCTEN, BULY CAAMBHOTO MaTepiany Ta 3aCTOCYBAHHA a30THUX J0O6OPUB.
30erMa BM3HAYMTW BUCOTY NAroHiB, iXHi AiameTp i KiNbKicTb, @ TAKOX Naowy nMcTkis. MeToau. lochigKeHHs BUKOHYBANMN Ha
gocnigHomy noni IHcTuTyTy GioeHepreTMyHUX KynbTyp i LykpoBux 6ypakis HAAH YkpaiHu (c. KcaBemea binouepkiBcbKuit
p-H, KniBcbka 061.) ynpogosx 2023-2024 pp. Busuanu ocobausocti B'I]J,pOCTaHHH LBOX BWLiB eHepreTMqu Bep6u
(TpuTMUMHKOBOT copTy ‘TlaHdunbcbka' Ta npyTonogiGHoT copTy ‘36pyy’) y ApYroMy LMK Nicas cKowyBaHHA naroHis. Jocnigu
3aknaganu y 2020 p. KuUBUAMMK, sKi 36epirany pisHMMM cnocobamm, a CKOLWYBaHHsA npoBoauamn y 2023-My nicns TPbOX POKiB
BereTalii Ta nepeg no4yaTKkoMm COKOpyxy. Bucoty Ta piameTp naroHiB BUMiplOBaaM, NOYMHAIOYM 3 TPABHA i 40 3aBepLIEHHS
BereTaliHoro nepiopy, B OAHY W Ty camy AaTy KOXHoro micaus. Pesynbratu. BcTaHoBneHo, wo cte6na pociunH, ofepixa-
HUX i3 naroHiB Bepbu NpyTonofibHoOT, AK NOPIBHATK 3 TPUTUYUHKOBOI, MANU LOCTOBIPHO BULLY IHTEHCUBHICTb BifpOCTaHHS.
IxHbOIO MaKCUManbHOIO BMCOTOI Ha Neplimii pik NicnA cKowyBaHHsA Bia3Hauneca copt ‘36pyy’ (i3 3acTocyBaHHAM 106pMB).
BucHoBKM. Haininwi nokasHuMkK BMCOTU Ta fiameTpa cTeben y Apyromy UMKIi BUPOLLYBAHHA NicNs CKOWyYBaHHA 6iomacu
thikcyBanu B pOCNUH, OfEPKaHMUX i3 naroHiB eHepreTuyHoi Bep6u npyTonogibHoi copTy ‘36pyy’. LIi naroHu 36epiranu B KoH-

TeiiHepax, a ixHi 3pian 06pobsANU BanHOM.

Kntoyosi cnosa: enepeemuyra sepba; GiomempuyHi noKasHuKu; cadusHuli mamepiasi,; se2emamusHa Maca.

Bctyn

[IBuaKOpOCINMY €HEePTeTUYHUMU IepPEeBHU-
MU POCJIMHAMY BBAKAIOTHCS Tl, 10 Y CITPUSITIIN-
BHX ISl HUX YMOBAX 37IaTHI 3a TP — YOTHPH
POKM C(bopmyBaTH p1qH1/11/1 IIpupicT cyxoi 6ioma-
cu. Jlyisi IHTEHCUBHIIIOTO POCTY T POSBHUTKY iX
00pO0IAI0Th XIMIYHUMHU PO3YMHAMU. Y IIOMIp-
HUX IMTUPOTAX HANPOIMOBCIOIIKEHINITUMHE € Pi3H1
BUIM €HEPreTUYHOI BepOM ¥ TOMOJI, a TAKOK
ixHi riopuam [1-3].

[InanTartii eHepreTudHol BepOU CTBOPIOIOTH,
BHCAIKYIOUH $KHUBII1 400 IIarOHY IIBHIKOPOCIINX
COPTIB, 3a3BUYAN CIAPEHUMU PSIIaMu. 3a J0T0-
MOIOI0 CIEIlaJIbHOI TeXHIKH dYepe3 KOMKHI
IBa — YOTHPH POKH, B IIePIOJI Bl IPUIMHEHHS I
JI0 BITHOBJIEHHS COKOPYXY, CKOIIYIOTh HA3eMHY
vactury KymriB. [ToTim ii moapiOH0OTH HA Iy
abo0 ckJamaoTh y mrTabesi Ha IIPOCYITyBaHHS.
Taxosx MOKJIMBE TIOKYBAHHS 3p13aHUX ITATOHIB
[4-6]. HaBecHi Ha Mmiciii 3pi3aHUX POCJIUH Bif-
pocTae psICHA MOJIO/Ia IIOPOCTh, SIKY dYepe3
JIBA — YOTHUPHU POKHU CKOIILYIOTH JJISI OJePIKAHHS

Viktoriia Daniuk
https://orcid.org/0009-0004-0985-4480
Volodymyr Doronin
https://orcid.org/0000-0001-9355-881X

eHepreTHYHOl CUPOoBUHH. JlOTPHMYIOUHCE TaKOl
cXeMH, IUIaHTAaIlll IHTEHCUBHO BUKOPHUCTOBYIOTh
mporsirom 20—-25 poxkis [7-9].

Axi1io 31 3pornrenHsM Ha 100pe OPraHi30BaHUX
IUIAHTAIIAX 3a ABOPIYHUMN [IMKJI BUPOIIYBAMHS
MoskHA orpuMaTH moHad 130 T cBixoi OloMmacu
Ha reKTap 3a pik, To 6e3 HbOI0 BPOKANHICT JIU-
maetbest Ha pieal 30-35 T [10-12].

HaitniepciektupHIIIUMYu 610€HEPTeTUUHUMU
KyJIbTypamM (0/IepsKaHHS eHepTii Yepes CIrario-
BaHHA) J1s1 YKpaAiHu € OypsIKH I[yKPOBi, COPTO
IyKpOBe, IIPOCO HPYyTOmomiOHe (cBIurpac), mic-
KaHTYyC, Bep0a, TOIoJIs, pirmak 1 KyKypyasa [13—

5]. Illlomo enepreTudHol BepOH, TO AEKIIbKA il
BUIB K 1HO3€MHOI, TAK 1 BITYM3HAHOL CeJIeKIIiI
PEKOMEHIOBAHO [IJIsI BUPOIILYBAHHS B HAIIHA
mepskasi [16, 17].

Huni BuBuatoTh pi3Hl cIrocodM 3aroTiBjl Ta
30epiraHHs CAJIUBHOTO MaTepiajly, a TaKOK
BILUIMB KOHEPETHHMX (PAKTOPIB HA HMOro SKICTH 1
HONAJbBINY IIPOAYKTHUBHICTE pocyiuH. Jloci-
JUKEHHS 3 IIbOr0 HAIPSIMY JacTh 3MOTY BU3HA-
YUTH, K Ha IPOIeC BIPOCTAHHA €HepreTUIHO1
BepOH y IPYyroMy LIMKJIl BereTAalrll IicjIs CKOIIY-
BaHHS BILUIMBAE 3aCTOCYBAHHS JT00PUB.

Mema OdocsniidocerHs — BUSHAYUTH 1HTEHCHUB-
HICTHb BIJPOCTAHHS IATOHIB €HEPreTHYHOI Bep-
Ou, OIIHMTH IXHI BHCOTY TA JiaMeTp 3aJIesKHO

® @ © The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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BIJT COPTOBUX 0COOJIMBOCTEM, BUKOPUCTAHHS Pi3-
HUX BHOIB CAAMBHOI'O MATEPlaJIy, CIIOCOOIB HOro
30epiraHHs Ta MIKUBJIEHHS POCIUH MiHEePaJIb-
HUMU J00pUBaAMU y APYTOMY ITUKJIL ITICJIST CKO-
ITyBaHHS.

Marepianu Ta meToAMKa AOCNiAKEHD

Jocmimxenns mpoBomuian mporarom 2023—
2024 pp. Ha gocaigHomy ol IHCcTHTYTY 0iO-
€HepreTUYHUX KYyJBTYP 1 IyKPOBUX OYPSIKIB
HAAH Vxpaiuu (c. KcaBepiBka, Bismorepxkis-
coiuit p-H, KuiBcbka 001.) B ymoBax [IpasobGe-
pesxHoro Jlicocreny (treHTpasibHOI yactuum). [le
30HA HECTINKOTO 3BOJIOKEHHS 3 IOMIPHO KOHTH-
HEHTAJbHUM KJIIMaToM. Pesbed — c1aOKoOXBU-
JISICTHH, a caMe: PIBHUHA 3 He3HAYHUM HAXUJIOM
HoBepxHi. IpyHT — YOpHO3eM THIIOBHIH BHIIYTY-
BaHWUU, CepPeaHBbOTIMOOKHUN, MAaJIOTyMyCHUH,
rpy0OIHMIyBaTO-JIETKOCYTJIMHKOBUN Ha Kap0o-
HaTHOMY Jiecl. Bmict rymycy cramoButh 2,64%
(3a meTomOM TIOpiHa) pyxomux cpopm dochopy
Ta 0OMIHHOrO KaJmo (3a quHROBHM) — 180 Ta
160 MI/kr BIOIIOBIZHO, JIETKOTLIPOJII30BAHOIO
asory (3a Kopudimmom) — 280 mr/kr. Kucsor-
Hicts rpyuty (pH) — 6,6, roimbuna rymycoBoro
ropuadonTy — 100—120 cm.

Busuasiu nBa BuIM eHepreTHYHOI BepOu: TPH-
TranHKOBY (Salix triandra L.) copry ‘[landgmis-
cbka’ (BJIacHUK — mociagHa craHiis Hamonass-
HOI'0 HayKOBOI'o IleHTpy «lHeTuTyT 3eMiepoberBa
HAAH») ta npyromomibruy (Salix viminalis L.)
copry ‘Bopyd’ (IrctutyT 6Gl0eHEPTETUYHUX KYJIb-
Typ 1 uykpoBux Oypsakis HAAH YRpalHI/I) Ob6u-
JIBA KyJbTHUBApPU HAJIEKATH 0 BITYUIHSIHOI ce-
JIeKITii Ta BHeceHl g0 JlepskaBHOro peecTpy COpTiB
POCJIVH, TIPUIATHUX JIJIsI TIONIUPEHHS B Y KpaiHi.

[lepBunnMit mocirim 0yJI0 3aKJIANEHO0 B IIEPIIi
nexazl kBitHA 2020 pORy BaraibHa ILI0IIA J1Is-
HOK craHoBma 990,88 m? HOBTOleCTb YOTUPH-
pasosa. P03M1LueHHﬂ BApIaHTIB 1 IIOBTOPEHb —
peunomizoBare. [llupumra Mikpaage — 70 cw,
KpOK camHuHA B pagky — 70 cm. Ak caguBHmi
MarepiaJ BUKOPHCTOBYBAJIM KHUBIIl TA MATOHMU.
[larorn mepex camiHHAM HApI3ajW Ha KUBII,
sIK1 30epirajiv y CXOBHIII 32 PI3HUX YMOB: Y KOH-
TeliHepax, y KOHTeillHepax 3 00OpOOKOI 3pi3iB
BAITHOM, y IIPOIIAPKY ITICKY, ¥ HIPOIIAPKY IIICKY
3 00poOKOI0 3Pi3iB BAITHOM, Y ITIOJIIETHUJIEHOBUX
MIIIIKAX Ta B II0JI1eTUJIEHOBUX MINIKAax 3 00poo-
Kot0 3pi3iB BamHoM [18]. Yepes Tpu poru Bere-
Tamil eHepreTHuHy BepOy ckomryBasm. Ilepen
IIOYATKOM HOBOI'O BEreTaIllfHOr0 IIeplomy poc-
JIMHU ITKABIIOBAJIN aMIaKOBOIO CEJIITPOI0, Ta-
KOK IMOPIYHO BHOCHJIM TPaHyJbOBaHEe T00pH-
Bo N, .. [lma KOHTPOJII IIPUPOCTY B OAHY H Ty
camy JaTy KOKHOTO MiCATIIs, TOYMHAOYH 3 TPAB-
H 1 00 3aKIHYEeHH BereTallll, BUMIPIOBAJIN BH-
COTY Ta JiaMeTp IIaroHiB.

Bereramitauit mepiox 2023 pory BUSBUBCS
criekoTHEM 1 mocynuimBuMm. CepemHs moOoBa
TeMmIiepaTypa moBiTpsi craHosmyia 15,34 °C Ta
IepeBUIlyBajia ycepeaHeHe OaraTopiyHe 3HA-
vyenHa ua 2,74 °C. l[ec})im/IT BOJIOTH CHOCTepi-
raBcsd B yCl MICAIIl, KpiM KBITHA, Ta OyB Ha p113H1
150,8 mm. Ile HeraTMBHO BILIMHYJIO HaA PpicT 1
PO3BUTOK POCJIMH. 3a MICAISIMU BEreTaIlliiHOro
IIepilo/Iy OITa M POSIOIJIAINCST HEPIBHOMIPHO, a
ycepeaHeHa J1000Ba TeMIepaTypa OyJa BHII[010
3a 6araTop1qHy HOpMYy. ¥ TpaBHI i 4ac BiIpoc-
TAHHA HAroHIB BoHA cranoBuia 15,49 °C, 1o Ha
0,59 °C OisbImte, Hisk cepeHe baraTopiuHe 3Ha-
uyenusa. Ile cBimumThs mpo gocraTHO 3abesmmede-
HICTH POCJMH TeiwioM. HaMcupusarauBiirmMu
IJIsI POCTY TA PO3BUTKY EHEPreTHYHOI BepOu
OyJIM KBITEHD 1 JIMIIEHb, KOJIN IIOKA3HUKI CePe-
HBOI 7000BOI TeMIiepaTypu moBiTps (ma 0,5 Ta
2,14 °C) ta Bo0ro3abdesrneueHocTl OyJI BHIIK-
MU 3a yCcepeaHeHl 6araTopqui 3HAYEeHH.

BeI‘eTaH,lI/IHI/II/I nepiox 2024 poky Taxo:x OyB
CIIEKOTHUM 1 IIOCY LIJIBIM. Cepenusa moboBa
TeMIepaTrypa IoBiTpsa craHoBmiaa 16,45 °C rta
IIepPEeBUINYBaJIa yCcepeIHeHe OaraTopluHe 3HA-
uyenua Ha 3,85 °C. Jledimur Booru — Ha piBHI
154,81 MM — cmocTepiraBes Maliske mmocriiao. 1e
HEraTUBHO BILJIMHYJIO HA PICT 1 PO3BUTOK POC-
JrH. 3a MICAIIMA BereTalliiHOro IIeplody Oma-
I POSIIOILIISIINCEH HEePIBHOMIPHO, a CepeIHs J0-
0oBa TeMITepaTypa OyJia BUIIOIO 3a OAraTopiuHy
HOpMy. B mepionm BigpocramHs marosis (Tpa-
BeHb) BoHA cramoBmiaa 16,2 °C, mo ma 1,3 °C
OLIbIIIe, HIM ycepeqHeHe OaraTopiuHe 3HAUYeH-
4. Ile cBlmunuTh PO JoCTATHIO 320€3IIeUCHICTD
POCJIMH TEILJIOM.

Pe3ynbTratn pocnigxeHb

3a pesybTaTaMu IIepIIoro IUKJIIY JOCTIKeH-
Hs 3'SICOBAHO, III0 BUCOTA POCJIUH €HEepPreTHIHOI
BepOM 3ajeskasia Bl COPTOBUX OCOOJIMBOCTEI.
Buz canueHoro MaTepiaily sk Ha IIOYaTKy Bere-
Talil HaBecHl, TaK 1 BOCEHU Ha 11ell IIOKAa3HUK He
BIutuBaB. J[0cTOBIPHO OLIBIITIM ITPHUPOCTOM BHCO-
TH 3-TIOMIK JBOX AHAJII30BAHUX XapaKTepHuay-
BaBCS COPT Bep61/1 mpyTonomioHoi ‘30pyd’.

OcobsirBOCTI BiIPOCTAHHS €HEePreTHYHO1 Bep-
Ou 3a yMOBY BHECEHHS JTOOpUB BUBYAJIN ITPOTSI-
rOM JPYTOro LUKJLy IIC/s CKoulyBaHHs. OKpiM
MPKUBJIEHHS aMI1aKOBOIO CEJIITPOIO, Ha BUCOTY
cTebeJ1 y 11ell mepio ] BILTUBAJINA COPTOB1 0COOJIH-
BOCTL Ta BHI CaJMBHOTO MaTepiany Buxin
OCTAHHBOI'0 3aJIesKaB Bl IHTEHCUBHOCTI (hopMy-
BAHHSI BEreTATHMBHOI MAacH — BHMCOTH IIArOHIB,
IXHBOTO JiaMeTpa Ta KLJIbLKOCTI.

VY mepmry maty o6JIiky (fIepiie TpaBHs, yepes
MICSIb IIICJIS 3PI3AHHS) POCJIMHIU, IO Omep:Ka-
JI TI03aKOpeHeBe IIKUBJICHHS, IIPOJEeMOH-
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CTPYBAaJIU JIOCTOBIPHO OLIBIIUH IIPUpPICT cTebeI,
SIK TIOPIBHATH 3 KOHTPOJIEM 000X KyJIbTHBAPIB

BepOM, He3aJIEKHO B1] BUIY CAAMBHOI0 MaTepia-
ny (puc. 1).
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0,05 copT, BUA Matepiany

Puc. 1. BucoTa pocnuH 3anexHo Big BUAY CAAMBHOrO MaTepiany Ta COPTOBMX ocobauBocTeit
cTaHoM Ha 01.05 (cepepHe 3a 2023-2024 pp.)

Axmio 6e3 3acrocyBaHHsS JOOPUB BHCOTA POC-
sauH copry ‘Ilarduabchra’, OTpUMAHUX 13 HKUB-
miB, cramoBuia 60,6 cM, a 3 marouis — 73,0 cM,
TO 3a IXHBOTO BHECEHHS BOHA 3HAYHO 301JIBIITH-
Jacd —Ha 6,7 ta 11,5 cm BignosimHo. AHasoriu-
HY 3aJIeKHICTh CIIOCTepirajim U [JIsi COpPTY
‘Bopya’.

VY cepenubpoMy 3a JIBa POKU BHCOTA OEpIKa-
HUX 13 KUBITIB cTe0es (K y KOHTPOJIi, TaK 1 3a
MPKUBJIEHHA MiHepaJbHUMU T00puBaMu) Oy-
J1a JOCTOBIPHO OLIbINo0 y copty ‘Tlamdunbcera’,

nopieuaooun 31 ‘30pydem’. Bommaouac ‘30pyd’
MaB 3HauHy Iepepary Hajn ‘[landuanscbron’ 3a
BHCOTOI0 cTebeJsI, BUPOIIEHUX 13 IIaroHiB, — Ha
13,9 cm i3 BuropuctauaaM 100puB 1 Ha 11,0 cm
Y KOHTPOJILHOMY BaplaHTi.

Taxi caml TeHOEHIII] IPOCTEKYBAJINCA I 34 I10-
Ka3HUKOM TOBIIMHHU (IiaMeTpa) cTebes, 1o Bij-
pocrasu. Moro nocroBipHOro 301IbIIeHHS, He3a-
JIESKHO Bl BHIY CAIUBHOI'O MATeplaly Ta COpTy,
OyJIO OCATHYTO 3aBOSKH IIIKHUBJICHHIO POCJIME
aMI1aKOBOIO CEJIITPOIO ITicJIsT 3pidauHs (puc. 2).

_ 3,22
35 3,01
3 _
3 2,53
© 2,5 1 2,13 219 2,02
S > 1,85
G 1,55
2 15
[}
5 17
=
05 1
0
MipkueneHHs  KoHTponb — 6e3 MipkueneHHs  KoHTponb — 6e3
MimpKUBNEHHSA nigpKUBNEHHSA
‘NMaHdunbebka’ 36pyy’

O Xwusyi ENaroHu

HIP

0,05 copr, BuA Matepiany

=0,10 cm

Puc. 2. fliameTp eHepreTu4Hoi Bep6u 3anexHo Bif BUAY CAAUBHOIO MaTepiany Ta COPTOBUX 0COBIMBOCTE
ctaHom Ha 01.05 (cepepHe 3a 2023-2024 pp.)

Hesame:xuo Bim BuOy caguBHOIO MaTepiay,
Bepba TPUTUUMHKOBA MaJIia IIepeBary Hal IpyTo-
momioHo 3a miamerpom. ITiKuBIeHHS aMiaKo-
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BOIO CEJIITPOI0 CIPHUSIIO 301TBIIEHHI0 TOBIITUHUA
creben copry ‘Ilamduiabchra’, oTpuManHux 13
skmBINB, Ha 0,29 cMm, 13 maromis — za 0,40 cMm.
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Jlois KyJIbTABAPY ‘30pyv’ 11l TTOKA3HUKU CTAHO-
BrtH Bigmosimeo 0,17 Ta 0,21 cM, K HOPIBHATH
3 KOHTPOJIEM.

IaTeHCHBHICTE BiApocTaHH cTebes y BapiaH-
T1 31 BHECEHHAM MIiHEpaJIbHUX JOOPUB ITiCJIsS
3pi3aHHSA POCJIMH IIEPIIOro ILIUKIY BereTaui’i
OyJa MOCTOBIPHO BHILOI, HI Yy KOHTPOJIL Ii
MaKCHUMaJIbHI 3HAYEHHS cepeJl TOC/TIKYBAHUX
COPTIB IIPOJIEMOHCTPYBAB ‘30pyd’, He3aJIeKHO
BiJ crroco0y 30epiraHHs caIuBHOTO MaTepiay.

3HaYHOI BUCOTOIO SKUBIIIB (38 YMOBH 3aCTOCY -
BaHHA J00PUB) XapaKTepPU3YBAJIUCSI POCTUHU
€HepreTUYHol TPUTUUYMHKOBOI BepOM COPTY
‘Tlarduiscera’, BI/IpomeHi 3 IaroHiB, K1 30epi-
TaJIiCHA B IIPOMIAPKY mcRy y cxoBuimi (92,11 cm)
Ta y IOJIIeTUJIEHOBUX MINIKAX Yy CXOBHIIL 3 00-
pobkor 3pisiB Bamuom (92,51 cm). ImTemcuB-
HICTB BIIPOCTAHHS CTE0EJI IILOr0 3 COPTY, OTPH-
MAHHX 13 JKHBI[B, OyJa IOCTOBIPHO MEHIIIOO
(Tabani).

Tabauys

BigpocTaHHA pocnuH Bep6u 3anexHo Bif BUAY CAAUBHOrO MaTepiany, yMoB ioro 36epiraHHA Ta NigXKUBNEHHA
cTaHoM Ha 01.05 (cepepHe 3a 2023-2024 pp.)

BapiaHT ‘NMandunbebka’ 36pyy’
B[, CaAMBHOIO . . BUCOTA AiameTp BUCOTA AiameTtp
Matepiany cnoci6 sbepiranHs yRoOperHs MaroHiB, CM | NaroHiB, CM | NaroHiB, CM | NaroHiB, cM
. : be3 o6puB, KOHTPONb 50,11 1,62 26,68 2,05
Y kouTeiHepax y cxoBHi MigKnBAEHHS 69,34 2,21 39,34 2,17
Y KoHTeliHepax 3 06pobkoto 3pi3ie | be3 gobpus, KoHTponb | 50,21 1,62 35,11 2,12
BanHoM MipxusneHHs 62,13 1,83 46,71 2,25
: : be3 no6puB, KOHTPONb 46,68 1,54 35,48 1,97
WL ¥ npowapky micky y cxoBuuli MimKuBNeHHs 62,06 1,72 36,87 2,18
MBLI Y npolapKy nicky 3 06po6Koto be3 J06puB, KOHTpONb | 49,04 1,54 33,2 1,93
3pi3iB BanHoM NigXuBneHHs 70,8 1,67 37,39 2,13
: : Be3 nobpus, KOHTPONb 57,12 1,43 41,49 2,04
¥ nonieTuneHosmx millikax MigkvEneHts 7111 | 175 | 4449 | 224
Y nonieTuneHoBuUx Miwkax y cxouLli | be3 fobpuB, KOHTPONb 53,49 1,57 24,01 1,84
3 06po6KoI0 3pi3iB BaNHOM MipKuBNEHHS 68,3 1,93 31,42 2,14
o . be3 no6pwB, KOHTPONb 68,55 2,21 90,43 2,77
Y KOHTeliHepax y cxoBuIL] MimpKUBNEHHS 77,25 2,74 95,61 3,22
Y KoHTeliHepax 3 06po6Koto 3pisis be3 pobpuB, KOHTPONb 75,14 2,14 87,75 3,02
BanHoM MipxuBneHHs 84,34 2,47 99,78 3,30
: : be3 no6pwB, KOHTPONb 75,81 2,17 87,84 3,16
n Y npowapky micKy y cxoBuLyi MigKnBIEHHS 92,11 2,51 93,69 3,18
arotu Y npolapky nicky 3 06po6Koto Ge3 406puB, KOHTPONbL | 69,36 2,1 85,54 3,09
3pi3iB BanHoM NigmBneHHs 76,48 2,6 95,87 3,2
. . be3 §obpuB, KOHTPONb 74,96 2,01 85,12 3,01
¥ nosieTuneHoBMX Millikax MimkvEnens 8421 | 247 | 9598 | 316
Y nonietuneHosux milikax y cxosuuli | bes nobpus, KoHTponb | 73,99 2,14 84,81 2,99
3 06po6KOI0 3pi3iB BanHOM MipxusneHHs 92,51 2,39 92,31 3,25
005 ramne 8,45 0,28 12,20 0,32
HIP, o oo v 1,72 0,08 3,49 0,10
,05 BUA MaTepiany
HIP, o ocos st 2,4 0,08 3,52 0,10
,05 cnocobu 30epiraHHa
HIPOl05 S 4,22 0,14 6,10 0,12

3a IHIIMX cI10co0iB 30epiranHs 000X BHUIIB ca-
nuBHOTO Martepiaay copry ‘l[lamdwuiabcpra’ 1H-
TEHCUBHICTh BIAPOCTAHHS cTebes (IK Y KOHTPO-
JIl, TaK 1 3a IMIKHUBIIEHHS JoOpHBaMuy) Oyjia IIo-
cToBipHO HmKYo0. Hafimenuit ipupict BHCo-
1 cranoMm Ha 01.05 cmocrepirajiu B POCTIUH,
OJIepsKaHUX 13 JKUBIIIB, IK1 TPUMAJIHU B IIPOIIAP-
Ky micKy, — 46,68 cm y KouTposi ta 62,06 cm 31
BHECEHHAM IOOPHB.

Ax mopiBHATH BHAM cagWBHOIO MaTeplay,
TO JOCTOBIPHO OLJIBIIHNM HPHUPOCTOM TOBIIMHUA
Ta BHUCOTHU CTeOeJ BIJ3HAYMJINCS POCIUHH,
OIepsKaHl 3aBOAKM BHCAIMKYBAHHIO IIATOHIB.
30epiraHHsa OCTAaHHIX y IIPOMIAPKY IIICKY Y
CXOBI/II_LLi Ta B MOJIIETHJIEHOBMX MIIIKAX y CXO-
BUIII 3 o6p061c010 3pi3iB BAIrTHOM 3a0€3MMeYnI0
MaKCUMAaJIbHI ITIOKA3HUKHU BUCOTU CcTebeJI, 0fI-
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HaK iXHs TOBIHHA OyJia O1JbII00 B IHITUX Ba-
plaHTax.

IHTeHCHBHICTE BIAPOCTAHHS OTPUMAHUX 13
IIaroHIB POCJMH OyJia JOCTOBIPHO OLJIBINIOI0 B
copty ‘B0pyv’, mopiBuo0un 3 ‘Tlanduiabcbromn0’.
@opMyBaHHIO MAaKCHMAJIBHOI BUCOTH cTebest
IIHOTO KyJIBTUBAPY BePOU IIPYTOIOII0HOI CITPHS-
JI0 30epiraHHs CaJUBHOIO MaTepiajay B KOHTeM!-
Hepax 3 00poOKom 3pisiB BamHOM — 99,78 cMm,
y MOJIeTHJIEHOBHX MIIIKAX y CXOBHIII —
95,98 cM, a TAKOK Yy KOHTeHHepax y CXOBHMII —
95,61 cm.

BucHoBKuU

Bigpocranmus caguBHOrO MaTepiayy 3aJieska-
JI0 Big MOro BHIYy TAa COPTOBHUX OCOOJIMBOCTEIL.
Hasiminmn moxkasHuKM BUCOTH TA JiaMeTpa CTe-
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0eJ1 y IpyroMmy ITMKJII BUPOIIyBAHHS ITiCJIS CKO-
myBaHHsa OlomMacu piKCyBasud B POCJIMH, OJep-
JKAHUX 13 TATOHIB €HepreTUYHOl BepOu IIpyTo-
moxi6moi copry ‘30pyw’. 1li marouu 36epiraiu B
KOHTelHepax, a IXHl 3pi3u 00POOISI BAITHOM.
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Purpose. To establish the characteristics of regrowth of
the above-ground mass of the basket willow and almond
willow after harvesting, depending on varietal characteris-
tics, type of planting material, and the use of nitrogen ferti-
lizers. In particular, to determine the height of shoots, their
diameter and number, as well as the leave area. Methods.
The study was conducted in the experimental field of the
Institute of Bioenergy Crops and Sugar Beet of the National
Academy of Agrarian Sciences of Ukraine in Ksaverivka vil-
lage, Bila Tserkva district, Kyiv region, from 2023 to 2024.
It examined the regrowth characteristics of two types of
energy willow (‘Panfylska’ variety of the almond willow and
‘Zbruch’ variety of the basket willow) in the second cycle af-
ter harvesting the shoots. Experiments were set up in 2020
using cuttings stored in various ways. Harvesting took place

in 2023, after three years of vegetation and before sap flow
began. The height and diameter of the shoots were mea-
sured from May until the end of the growing season, on the
same date each month. Results. The stems of plants ob-
tained from the shoots of the basket willow were found to
have a significantly higher regrowth intensity than those of
the almond willow. The “Zbruch’ variety (with fertilisers) was
distinguished by its maximum height in the first year after
harvesting. Conclusions. The best stem height and dia-
meter indicators in the second growing cycle after harves-
ting were recorded in plants obtained from the shoots of the
‘Zbruch’ variety of energy willow. These shoots were stored
in containers and their cuts were treated with lime.

Keywords: energy willow; biometric indicators; planting
material; vegetative mass.

Haoitiwna / Received 20.06.2025
lozodxero do dpyky / Accepted 14.07.2025

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2025, Vou. 21, No 2 93



PocnuHHuymso

YK 662.631:620.952 https://doi.org/10.21498/2518-1017.21.2.2025.333455

0co6auBoOCTi pocTy iHO3eMHMUX COpTiB

Bep6u npyronoai6bHoi (Salix viminalis L.)

Ha BMAYTyBaHUX YopHo3eMax LleHTpanbHoro Jlicocteny
A. . dyuuno*, T. A. JleBuyk

Incmumym 6ioeHepeemuyHux Kynbmyp i yykposux bypsxie HAAH Ykpainu, syn. KniniuHa, 25, m. Kuis, 03110, YkpaiHa,
*e-mail: fuchylo_yar@ukr.net

MeTa. MpoaHanizyBat 0cob6AMBOCTI POCTY NAaHTALiN WicTbOX COPTiB BepbU NpyTONOAiOHOT NPOTATOM BOCbMU POKiB iX-
HbOMO KynbTMBYBaHHA B ymoBax [paBobepexHoro Jlicocteny YkpaiHu Ta BCTaHOBUTM ONTUManbHUI BiK 3aroTiBni Giomacw.
MeTtoau. MonboBwii, nabopaTtopHUit, aHANITUYHWIA i cTaTUCTUYHUIA. Pe3ynbTaTu. NpoBeaeHi 6ioMeTpUYHI JOCHifKEHHA BOCbMU-
piuHMX NaroHiB nNnaHTaLili NPOAEMOHCTPYBaNM ixHI0 BiAMITHICTb 3a BMCOTOIO, AiaMeTpoM Ta Macoto. Haibinbwumu ui no-
KasHukM Oynu B KynetuBapy ‘Inger’ — 6,42 M, 3,3 cM Ta 1,76 kr BignoBifHo, fewo MeHwumu — 6,25 M, 3,1 cm 1a 1,67 Kr — y
‘Tordis'. Bucota pewTu coptis BapitoBana B Mexax 5,90 m (‘Warm-maz’) — 6,13 m (‘Wilhelm’), giameTp 3minloBaBcs Big 1,85 cm
(‘Gigantea’) go 2,55 cm (‘Marzencinski’), a cyxa maca naroniB ctaHoBuna 0,89 kr (‘Gigantea’) — 1,05 kr (‘Marzencinski’).
MpoayKTUBHiCTb cyxoi Giomacu byna Ha piBHi 9,55 T/ra (‘Gigantea’) — 36,9 7/ra (‘Inger’). ¥ Bcix gocnigyBaHux KynbTMBapis
CnocTepiranu cyTTeBe 3MeHLWEHHs piyHMX NpupocTiB 3a Bucotolo (B ‘Tordis’ — nicnsa n'stupiyHoro Biky, y ‘Wilhelm’, ‘Inger’,
‘Gigantea’ Ta ‘Marzencinski’ — nicns YotupmpiyHoro, y ‘Warm-maz’ — nicnsa TpupiyHoro) Ta giametpom (y ‘Wilhelm” — nicna
n'aTu pokis, y ‘Tordis’ — nicna Tpbox, y pewTn — nicns 4YoTMpbox). BucHOBKM. Mepuwy 3aroTiBnio Giomacu [OCHiAXyBaHMX
nnaHTauii [OLiNbHO BUKOHYBATK B YOTUPUPIYHOMY BiLli, @ HACTYNHi — y Tpu- abo ABOpiYHOMY.

Knrwoyosi cnosa: 6ioeHepeemuka; eHepeemuyHi 8epbosi naaHmayii; picm 3a sucomoro; picm 3a diamempom; 8iK 3a20migi

biomacu.

Bctyn

Exosroriuui Ta KaiMaTAYHI IIPO0OJIEMH CIIOHY-
KAalOTh CBITOBY CITIJILHOTY JI0 TIOIITYKY aJIbTepHa-
THBHUX JIETKO BIIHOBJIIOBAHUX Kepesl eHeprii
[1, 2]. [Tapu3bKOI0 KIIIMATHYHOIO YTO/I0I0, paTu-
d)lROBaHOIO pralHOIO nepe,u6aquo y Opyrii
mosioBrHl XXI CTOJITTS CIOBLIBHUTHA TEMIIN
3pOCTaHHS TeMIepaTypu IIOBITPS [0 piBHA,
SKUU 3JaTHA KOHTposoBatu mpupoaa. s
IIBOTO TIJIAHYETHhCS 3HU3UTU BUKUIU HAPHUKO-
BHX I'a3iB, IIOPIYHO 3airydaioun 1o 100 Mipm mo-
JIapiB HA 3aMiHy TPAIUINWHUAX JKepes eHepril
BITHOBJTIIOBAJIbHUMH [3].

IMIIOpT BUKOIHHX €HeproHociiB g0 Ykpaium
CTAHOBUTL Maike 15 murpm moapis [4]. Bomeo-
Jac BIIHOBJIIOBAJIBHI IsKepesa eHepril Bce Imme
HEeJI0CTATHBO BUKOPUCTOBYIOTHCS, X0Ua OCTAHHI-
MU POKAMH IXHS YaCTKAa B eHeprodasIasci Harmol
OepskaBu gelo 3oiapimmiaacs. Tak, y 2012 p. 06-
CATHU 3aMIiIeHHs IPUPOIHOT0 rady 010I1aJIuBOM
cragoBun Jjumre 1,1 mupm m2, a'y 2020-my 11eit
MMOKa3HUK 3pic 10 5,2 mupa m? [5].

Yaroslav Fuchylo
https://orsid.org/0000-0002-2669-5176
Tymur Levchuk
https://orsid.org/0009-0002-3600-2756

HaiimepcriektuBHinmuM BugoM 0l0€HEPTeTUKH
B YKpaiHi, Jie CKJIAJIUCS CIPUSTIMBI IPYHTOBO-
KJOMATHYHI YMOBY [IJIS BUPOIIYBAHHS POCJIVMH, €
ditoereprerura. Jlo T ocHOBHUX ItepeBar HaJie-
SKATH €KOJIOTYHA YMCTOTA BUKKIIB, HEATPAJILHIH
Oastarc BYTJVIEKHCJIOTO Ta3y B atMocdepi, T0CUTh
BICOKA TEIIOBIIIava Ta HUSBKWMA YMICT IITKIIJIH-
BUX PEYOBHH, K1 BUILISIOTHCA I YaC STOPSIHEHS
[6]. Boxpema, yrBOpoeThest y 20—30 pasiB MeHIIe
OKCH/IY CIPKH Ta B 3—4 pa3u MeHIIe 30JIbHUX eJIe-
MEHTIB, SIK TOpiBHATH 3 Byrwwam [7]. [lobiarum
IIPOJIYKTOM Y ITPOITeci BUPOOHUIITBA Ta30M0 10HO-
T0 Ta PIIKOro 0l0IAJIMBA € OpraHIYHA PEeYOBHHA,
110 MO2Ke OyTH BUKOPHUCTAHA K OpraHIuHe J00pHU-
Bo. Ilicoa sropsiHis TBep/oro GiomasmBa JIMITA-
IOTBCSI 30JIbHI PEYOBHHM, SIKI MICTSTH 3HAYHY
KLJIBKICTD KaJIl0, KAJIBITI0, MATHIIO TA 1HIIIX BaYK-
JIABUX JIJIS POCJIEH €JIEMEHTIB KMBJICHHS [7].

Ha repuropii Hamoi fep:aByu MOKHA yCIIIII-
HO BHUPOIIYBATUA BEJIUKY KILJIbKICTH BHIB 1 COp-
TiB eHePreTUYHUX KYJIBTYP, TOMY BasKJIUBe 3HA-
4YeHHS MalOTh ,u;ocni,zmceHHa CIIPSIMOBAHI HA [I0-
61p HaMIepcreKTUBHIMMX 3 HuX [8—10]. ¥V €Bpo-
m ta IliBmiumii AMepI/H_u eHePreTHIHY biomacy
HaM4JacTillle OTPUMYIOTH 13 PI3HUX COPTIB Ta riOpHU-
mB Bepbm mpyromomibuoi (Salix viminalis L.).
[Tompm Te, 1110 111 KYJILTYPHI (POPMM BUBEIEHO HA
OCHOBI1 OJHOT0 BHJY, BOHHU MOKYTH CYTTEBO Pi3-
HUTHCSA MK c0000 3a 010JI0T0-€KOJIOTTUHUME

® @ © The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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0COOJTMBOCTSIMU Ta 1HTEHCUBHICTIO HAKOITUYEH-
Hs eHepreTUYHol OloMacH.

Mema Oocnidscens — TIpoaHai3yBaTH 0CO0-
JIUBOCTI POCTY ILJIAHTAIIIH NICTHOX COPTIB BepOH
IIPYTOIIOMIOHOI IPOTATOM BOCBMH POKIB IXHBOTO
KyJIbTUBYBaHHsA B ymoBax I IpaBobepesknoro Jlico-
cTelly YKpaiHu Ta BCTAHOBUTU OIITUMAJILHHM
BIK 3aroTiBJIl OlomMacH.

Matepianu Ta MeToAMKa ROCNIAKEHD

JlocmmreHHs IPOBOIMIIHN HA JOCIITHOMY II0JI1
[HCTHTYTY Ol0EHEPTeTHYHHX KYJIBTYP 1 ILyKPOBUX
oypsaxie HAAH Vxkpaiuu (c. Kcasepiska Jlpyra,
BisnorepkiBcskmit p-H, KuiBeska 061.). [ pysT: —
YOPHO3E€MU TUTIOB1 TVIMOOKI MaJIOTYMYCHI, TPy00-
MJIYBATO-CePEIHBOCYTJIMHKOBI 31 BMICTOM T'yMYy-
cy 3,056%; pH, .. — 6,5, ymicT jerkorigposrisosa-
Horo as3oty — 12,77, pyxomoro doccopy (3a Hupu-
koBuM) — 189,0, pyxomoro xasioo — 113,0 Mr/kr
IPYHTY.

IToromei yMmoBH pOKIB IOCITIOKEeHDL OyJIM BiI-
HOCHO CIIPHUATJINBUMU [IJISI POCTY €HEePreTHYHNIX
IUTAHTAIN BepOu, Xouya ¥ XapaKTepu3yBaJIHuCI
JIEI0 BHIMOK TEMIIEPATypPOI Ta MEHIIIOK BOJIO-
TiCTIO, SIK TIOPIBHATH 3 CePeIHIMU OaraTopiuyHu-
MU 3HAYEHHSIMI.

Busyasu miriets kysbTuBapiB Salix viminalis L.
‘Tordis’, ‘Inger’ 1 ‘Wilhelm’ mBeaceKoi cestekIrii Ta
‘1047 (‘Gigantea’), ‘1057 (‘Marzencinski’) Ta
‘082’ (Warm-maz’) — mosbcbkoi. II'sTh 13 HuX BH-
BeIeHO 3 pidHuX PopM BepOM HPYTOMOMIOHOT, ¥
nuire oguH — ‘Inger’ — e MIsKBHUIOBUM TiOpHIOM
BepO TpuTrunHKOBOI (S. triandra L.) Ta ipyTorro-
miowo1 [11, 12].

Haca,IDRGHHH OyJsio ctBopeHo HaBecHl 2015
POKY OHOPIYHUMU KHBLISIMI 110 YOTHPU crape-
HI pagu KoxkHOro copry. Cxema camiHms:
0,75 x 1,560 X 0,75 m. I'ycrora — 15,0 THC. 11IT./TA.

Hagecni 2023 poky Hag3eMHY YacTUHY ILJIAH-
Tamii OyJsio 3pidaHo Ta mociaimkeHo. Lle maso
3MOTY BUSIBUTH OCOOJIMBOCTI POCTY Ta IIPOIYK-
TUBHOCTI HAaCaIKeHb IIPOTATOM BOCHMH POKIB.
3oxpeMa, 3aBOSAKH BUKOPHCTAHHIO METOIIB JIi-
coBoi Takcarii [13] BOasioca yCTaHOBHTH PIUHI
IIPHPOCTH CTOBOYPIB CEPEIHBOr0 PO3MIPY 34 BH-
COTOIO Ta JlaMeTpoM Ha BHcoTl 1,3 M.

BaBgaHua 1miel podoTH — BUSHAYNTHU OIITHMAJIE-
HUM BIK 3aroTiBJIl 0loMacu HAcaIKeHb, OCHOBHIL
XAPAKTEPHUCTUKN SKUX OIIyOJIIKOBAHO paHIiIe
[14, 15]. Y mporeci JoC/IiIeHb [OCIyTOBYBAJIHCS
3araJbHONPUAHATAME HAYKOBUME METOLAMHA
[16]; OILIPALIIOBAHHA Ta aHaJI3 OTPHMAHHUX pe-
3yJbTaTIB 3aiicHoBaan 3a goromorown 11K,

Pe3ynbTratn pocnigxeHb

Ha moment mocmimxens (Becaa 2023 poxy)
BOCHBMHPIYHOI HAA3eMHOI 0loMacH ILIAHTAIN
BepOM IIpyTOIomiOHOI 30LIBIIEHHS POCJIHH 34

I1aMeTpPOM TA BHCOTOI 3HAYHO CIIOBLIBHIJIOCS
(puc. 1). Tarox dikcyBaaIu 03HAKUA MPUITUHEH-
HsI POCTY Ta Jerpamalliio.

3 T T
y =—0,024x" + 0,5093x - 0,0215

25 [ R? = 0,9968
2

15

1

2 /
17

2

Puc. 1. Xia pocty cepepHix cToB6ypiB copty
Bep6u npyronoai6Hoi ‘Wilhelm’ (6e3 kopu)
3a giameTpom, cm (1) i Bucotoio, m (2)

Ha pucyury 1 piunuii mpupict 3a giaMeTpoM
nepes copty ‘Wilhelm’ posraroBauwuii mopydv i3
IPSAMOIO JIiHi€0, X04a 3 IIeBHOI0 TeHEHIIIe 10
SHMKEHHS B ocTauHl poku. Ilix uac mocaimxeHs
BHCOTA Ta JTIaMeTp CTOBOYPIB cepeIHBOI0 PO3Mi-
py cramoBuiu 1,3 M Ta 2,5 cM BimmosigHo. Biac-
He, 3MeHIIIeHH IIPUPOCTY 3a BUCOTO0 0YJI0 HAM-
cyTTeBimmM. KO 3a mepIIr Y0TUPU POKUA BOHA
JocarJia 3HaveHHs 5,0 M, TO BIPOJIOBIK HACTYII-
HUX YOTHPBOX 30LIbIuiIacd Jjwuire Ha 1,13 wm.
Cyxa maca cepemuporo marora copry ‘Wilhelm’
cramoBuia 0,995 kr. OTsxe, HacaIKEHESA TAKOTO
THITY JOILIBHO 3p13yBaTH [JIs1 OTPUMAHHS eHep-
TeTUYHOI 010MAaCH IICJIsT YeTBEePTOTO POKY BHUPO-
IIIyBaHHSI.

Tosma OaxuTHA JIIHIA HA BCIX IpencTaBJIe-
HUX rpadikax 300paxkye MaKTUIHUHA XiJT POCTY
JIepeB, a TOHKA YOpHA — MOJIEJIl I[UX IIPOIIECIB,
omepskaHi 3a gomomororo makera Statistika. Ta-
KO HA PUCYHKAX IIPOCTEKYETHCS TICHA KOPeJIs-
11 OTPUMAHUX (POPMYJI 13 (PAKTUYHNMHU TAHH-
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mu. [le 3abesredye BUCOKHMIT piBeHBb alIPOKCHUMA-
mi (R?), axmii y Becix Bunmagkax mepesuiiye 0,99.

Kynaprusap “Tordis’xod i MaB cxosxi 3 mormepe/i-
HIM cOpTOM mpupocTH (puc. 2), ajge XapaKkTepu-
3yBaBCsl OLIBIIMMY, HI3K Y HBOTO, JlaMeTpOM
(3,1 cm 6es xopm) Ta BrcoToo (6,25 m). 3okpeMa,
Yepe3 MIBUAII TEMIIA POCTY Y BOCBMUPIYHOMY
Bitri. AOCOJTIOTHO cyxa Maca CepeIHbBOro CTOBOY-
pa ‘Tordis’ cramoBuya 1,67 kr.

3,5 T T

3

y =—0,0193x" + 0,5624x —0,1076
R? = 0,9908

P

25

2

15

1

y =—0,0694x% + 1,3266x + 0,0936
6 R% = 0,9988

4 /
3 /‘/
2

2 4 6 8 10
2

Puc. 2. Xip pocty cepepHix cToB6ypiB copTy
Bep6u npyronoai6Hoi ‘Tordis’ (6e3 kopu)
3a piametpom, cm (1) i Bucotoio, m (2)

3-moMiK ycixX JOCTIIKYBAHUX caMe POCTUHU
copry ‘Inger’ wmanm wHa#ibOiabIIUA mglaMeTp
(3,3 cM) y BOCBMUPIYHOMY BIIli, 8 TAKOM¥ MAKCH-
MaJibH1 BrucoTy (6,42 m) Ta macy (1,76 kr) (puc. 3).
HaitinrencuBHilie BKa3aHl IIOKa3HUKA 3pOCTA-
JIX JTO YOTUPHUPIYHOTO BIKY, TOMY JOIILJIBHO 3a-
TOTOBJIATUA €HepreTUYHy OloMacy Ha ILJIaHTAaIll-
SIX I[BOT'0 KYJIbTUBAPY B YOTHUPHU — II'SITH POKIB.

Cuaig saysaskuTH, 1110 ‘Inger’ € emuamM ridpu-
JIOM M1 Bep6aMK TPUTUIMHKOBOIO Ta IIPYTOIIO-
,Z[16HOIO cepe/l yCixX OIMCaHUX ¥ POOOTI COpTlB Ile
IIATBEP/Kye BIUCHOBKY KAHAICHKUX JJOCIIIIHU-
KiB [17] mpo Te, 1o Jrirmiri BROleeHICTB SKUBIIIB
1 picT maroHiB y IpoOBIiHINI AJibOepra MawTh

BUM BepO, IIPUCTOCOBAHI 10 HU3UHHUX YMOB 13
vactumu nopeHsamMu. CamMe Takoio € IOMUPeHa B
VYxpaini S. triandra [18, 19].

35 \ \
y =—0,0073x% + 0,4326x + 0,1185 /i
3 R? = 0,9878 ./‘,/
25 A
2
15

1 / B
0,5 /
0
0
7 T
y =—0,1088x" + 1,6572x + 0,0441

R% = 0,9993

2

Puc. 3. Xig pocty cepepHix cToB6ypiB copty
Bep6u npyTtonopi6Hoi ‘Inger’ (6e3 kopu)
3a piameTpom, cm (1) i Bucotoio, m (2)

VY copry ‘082, abo ‘Warm-maz’, 3 TpupiYHOTO
BIKY CYTTEBO 3HU3UBCS IIPUPICT 32 BUCOTOIO, a 3
YOTUPUPIYHOTO — 3a AiameTpoM (puc. 4), 110 BKAa-
3ye Ha JOIJIBHICTH 3aroTiBJL OloMacu y TpH-
YOTUPU POKU. Y BOCHBMHUPIYHOMY BII[l HATOHU
IIBOTO KYJbTUBAPY AOCATIH 5,9 M, miameTrp cra-
HOBUB 2,3 cM, a cyxa maca — 0,938 xr.

Cxoska curyartrisa crJasacs i3 coprom ‘1047,
abo ‘Gigantea’, mpupicT AKOr0 3a BHUCOTOI0 Ta
JiaMeTpoM DPI3KO 3MEHIIIUBCS ITICST YOTUPHOX
poxiB (puc. 5). Tomy came 11eii Bik cJIig BBAMXKATH
OITUMAJIBHUM JJIS 3ar0TIBJII €HePreTHYHOI 610-
macu. Cyxa 6iomaca OIHOI0 CepeIHbOro BOCHMU-
piuHOrO CTOBOYypa KYyJIBTHBAPY CTAHOBUJIA
0,89 kr 3a Bucoru 5,97 m Ta miamerpa 1,85 cum.

Copt ‘1057’ (‘Marzencinski’) MmaB merro BuIi
IIOKA3HUKH, AK IOPIBHATH 3 ABOMA 1HIIMMH
MMOJIbCBKUMH KyJabTHBapamu. KMoro Bucora
cranoBuiaa 6,11 m, giamerp — 2,55 cm, a cyxa
maca — 1,05 xr.
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Puc. 4. Xig pocty cepeaHix ctoBbypie copty
Bep6u npyTonopioHoi ‘082" (6e3 kopu)
3a piameTpom, cm (1) i Bucoroto, m (2)

Orxe, IuTaHTAIII JOCIIIIMKYBAHNX COPTIB II€B-
HOI0 MIpOI0 PISHUJIMCA MIK CO0OI0 3a BHCOTOIO,
IJlaMeTpoM Ta MAacoi0 IIaroHiB (a BIOIOBIIHO, M
3a IPOAYKTUBHICTIO OloMmacy). HaiOlrsirmmm i
O0loMeTpUYHI ITOKA3HUKU OyJau B KYyJIbTUBAPY
‘Inger’ — 6,42 M, 3,3 cm Ta 1,76 Kr BiAIIOBIZHO,
nmerto meHImumu — 6,25 M, 3,1 cm ta 1,67 xr — y
‘Tordis’. Bmcora perrtu copTiB BapioBajia B
mexax 5,90 M (Warm-maz’)— 6,13 m (‘Wilhelm’),
mamerp aMmiHOBaBca Big 1,85 em (‘Gigantea’) mo
2,55 cm (‘Marzencinsk?’), a cyxa maca IaroHis
cranosmiaa 0,89 kr (‘Gigantea’)— 1,05 kr (‘Marze-
ncinski’).

MaxcumasbHOI0 TPOIYKTUBHICTIO OioMacu y
BOCBMHUPIYHOMY BIITl BiA3HAYUIUCSI copTu ‘In-
ger’ Ta ‘Wilhelm’ — 36,9 Ta 31,10 1/ra BigmoBiz-
HO, a MiHiManbHOK — 9,55 T/ra — ‘Gigantea’.
Bposxaitmicts kynbpruBapy ‘Tordis’ cramosmiia
11,0 t/ra, ‘Marzencinski’ ra ‘Warm-maz’ — 19,65
1 20,0 t/ra.

HpO,Z[yRTI/IBHICTB 3aJieskasia He JIHIIe Bm po3-
MipiB 1 Macu marouis. KiJBKICTHL ocTaHHIX Ha
OJIHY POCJIMHY Ta 30epesKeHIiCTh POCIMH KOMKHOIO
COPTY TAKO 3HAYHOI MIPOIO BILIMBAJIHM HA IIeH

2

Puc. 5. Xia pocty cepepHix cToB6YpiB copTy
Bep6u npyTonoai6Hoi ‘1047 (6e3 kopw)
3a giametpom, cm (1) i Bucortoio, m (2)

noras3uuk [14, 15]. BogHouac y BCixX TOCTIKYBA-
HUX COPTIB CIIOCTEPITaJIi CYTTEBE 3MEHIIIeHHS
piuHUX TpupocTiB 3a Bucotoo (B Tordis’ — micss
matupigaoro Biky, y ‘Wilhelm’, ‘Inger’, ‘Gigantea’
ta ‘Marzencinski’ — micist 4OTHPUPIYHOTO, ¥
‘Warm-maz’ — micjiss TpUPIYHOro) Ta J1aMeTPOM
(v ‘Wilhelm’ — micss 'sstu pokis, y “Tordis’ — mic-
JISI TPBOX, Y PEIITH — ITCJIS Y0TUPHOX).

3aroTiBJr0 eHepreTUJHOI OloMacH Ha IJIaHTa-
migax Bep61/1 HaWJaCTIIIe 3QIMCHIOTD 13 Iepio-
JTUIHICTIO IO TPH POKK [20—22]. VTim, sk moKa-
3aUIu HaIll JOCIILKeHH S, TIepIle 3pi3aHHs Haj-
3€MHOI YaCTHHU B 0AaraThOX BHIIAJKAX JOITLIIb-
HIIle BUKOHYBATH y YOTHpHUpiuHOMy Bimi. Lle
3yMOBJIEHO THM, III0 JepeBa IPOTSTOM IIePIIOro
POKY POCTYTH 13 JKHBIIIB, BUTPAYAIOUYN 0AraTo
IJTACTUYHUX PEYOBUH HA POPMYBaAHHS KOpPEHe-
BUX CHCTEM, 4 TOMY He MOKYTh ITOBHOI MipOi0
IPOSBUTH CBil IIOTEHITIAJ J0 HAKOIMYeHHS 010-
MacHu B HaseMmHi# yactui. [louaTor pocry Ha-
CTYIIHMX T'eHepallifi € 3HAYHO 1HTeHCHBHIIIIM
3aBIISIKU J00pe PO3BUHYTUM KOPEHEBUM CHCTe-
mam. Ile mae 3Mory CKOpPOTHTH BIK IXHBOI pOTALLI]
II0 TPHOX 400 JIBOX POKIB.
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Puc. 6. Xia pocTy cepepHix cToB6ypiB copty
Bep6u npyTonoai6Hoi ‘1057’ (6e3 kopu)
3a piametpom, cm (1) i Bucotoio, m (2)

BucHoBku

Cepen BepO, AK1 BUPOIIYIOTh HA €HEPTeTUIHY
Olomacy, mepeBaskaioTh COPTU Ta TiOPUIM Bepou
mpyrtomromiouoi (Salix vivinalis 1.). Bouu wmo-
JKYTh CYyTTEBO PI3HUTHCS Mix 0000 sk 3a 0io-
JIOT0-eKOJIOTIYHUMHU O0COOJIUBOCTAMU W MOpdo-
METPUYHUMH ITOKA3HUKAMU, TAK 1 3a IIPOIYK-
TUBHICTIO OloMacH.

IIpoBeneni 6GioMeTPHYHI TOCTIAMKEHHS IIIeCTH
KyJIbTUBApiB, BUPOIIEHUX HA BUJIYTYBaAHUX
vopuosemax IIpaBobepeskmoro Jlicocremy Yipa-
1HM, II0KA3aJI1 IXHIO BIIMITHICTL 34 CEpPeqHbOI0
BHCOTOI BOCHBMHPIYHHX IIATOHIB POCJIMH, yCe-
PeOHEHNM I1aMeTpoM IIaroHa Ha Bucori 1,3 M ra
CYXOI0 Macoio cepeaHix marouiB. Haitdoibmumm
Il TOKA3HUKH Oysim B copry ‘Inger — 6,42 w,
3,3 cM Ta 1,76 Kr BIAIOBIAHO, JEIl0 MEHIITNMU —
6,25 M, 3,1 cm ta 1,67 kr — y “Tordis’. Bucora
PelITH KyJIbTHBAPIB BapioBaja B Mexax 5,90 m
(‘Warm-maz’) — 6,13 m (‘Wilhelm’), miamerp 3mi-
moBasca Big 1,85 cm (‘Gigantea’) mo 2,55 cm
(‘Marzencinski’), a cyxa mMaca IIaroHiB CTAHOBI-
1a 0,89 kr (‘Gigantea’) — 1,05 kr (‘Marzencinsk?’).

MakcumasnbHaO©O HpO,HyRTI/IBHICTIO Olomacu y
BOCBMI/IpI‘IHOMy BII[l BIO3HAYMINCA copTr ‘In-
ger’ ta ‘Wilhelm’ — 36,9 Ta 31,10 1/ra BigmoBizn-
HO, a MiHiManbHOL — 9,55 T/ra — ‘Gigantea’.
Bpomxaiimicte kyneruBapy ‘Tordis’ cramosmia
11,0 t/ra, ‘Marzencinski’ ta ‘Warm-maz’ — 19,65
1 20 0 T/ra HpO,E[yRTI/IBHICTB 3aJIeskasia He JINIIIe
Bl,I[ poamipiB 1 macu narouis. KigepkicTs ocram-
HIX HA OZHY POCJIMHY Ta 30epe:KeHICTh POCIIH
KOJKHOT'O COPTY TAKOMK 3HAYHOI MIPOIO BILIHBA-
JIM Ha IIel IOKa3HUuK.

V HacaIKeHHSAX yCIX OCJIIMKYBAHMX COPTIB
CIIOCTEPIraJIN CYTTEBE 3MEHIIECHHS PIYHUX IIPH-
POCTIB 3a BHCOTOIO Ta ,I[iaMeTpOM miCJIA TOCAT-
HEHHS POCJIMHAMU TPHOX — IIATHU pomB (nepe-
BAKHO YOTHUPHLOX). ToMy B IIbOMY BiIll JOILIILHO
IIPOBOIUTH IIEPIILY 3arOTIBJII0 €HEePreTUIHOI 610-
MAacCH.
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Purpose. To analyze the growth characteristics of six
varieties of basket willow plantations over eight years of
cultivation in the Right-Bank Forest-Steppe of Ukraine.
Establish the optimal age for harvesting biomass. Methods.
Field, laboratory, analytical and statistical. Results. Bio-
metric studies of eight-year-old shoots from plantations
revealed differences in their height, diameter, and weight.
The cultivar ‘Inger’ had the highest values: 6.42 m, 3.3 cm,
and 1.76 kg, respectively. The values were slightly lower
for ‘Tordis": 6.25 m, 3.1 cm, and 1.67 kg. The heights of the
other varieties ranged from 5.90 m (‘Warm-maz’) to 6.13 m
(‘Withelm’), the diameters ranged from 1.85 c¢cm (‘Gigan-
tea’) to 2.55 cm (‘Marzencinski’), and the dry weights of
the shoots ranged from 0.89 kg (‘Gigantea’) to 1.05 kg

(‘Marzencinski’). Dry biomass productivity ranged from
9.55 t/ha (‘Gigantea’) to 36.9 t/ha (‘Inger’). A significant
decrease in annual height growth was observed in all the
studied cultivars: after five years in ‘Tordis’, after four
years in ‘Wilhelm’, ‘Inger’, ‘Gigantea’, and ‘Marzencinski’,
and after three years in ‘Warm-maz'. A significant decrease
in diameter growth was observed after five years in ‘Wil-
helm’, after three years in “Tordis’, and after four years in
the rest. Conclusions. The first harvesting of biomass from
the studied plantations should be carried out at the age
of four years, and the subsequent harvesting at the age of
three or two years.

Keywords: bioenergy; energy willow plantations; height
growth; diameter growth; age of biomass harvesting.
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CopTtoBi 0co6nunBocTi hopmMyBaHHA BPOXKalo
KapTonJi pisHUX rpyn CTUrNoCTi

y MpaBo6epexkHomy JlicocTeny YKkpaiHu

B. B. lueHko*, H. B. lueHko

Ymanceruli HayioHanebHul yHiBepcumem, gya. IHncmumymcoka, 1, M. Ymans, Yepracska 064., 20301, Yepaixa,
*e-mail: slaviksklavin16@gmail.com

MeTa. BcraHoBMTH 0co6aMBOCTI DOPMYBAHHA NPOAOBONLYOT Ta HACIHHEBOT (DpaKLiil ypoxato copTiB KapTonni pisHMUX
rpyn CTUIIOCTi, a TakoxX OioxiMiyHi nokasHuku. Metopmu. Bnpogosx 2021-2024 pp. y nonboBux ymoBax JlicocTeny
(M. YmaHb, 48°46'N, 30°14’E) pocnigxysanu 15 coptis kapTonni (paHHbocTumi: ‘Pyponbd’ St, ‘Mapeitpa’, ‘CaHibens’, ‘Mpaga’;
cepegHbocTumi: ‘floHata’” St, ‘Pikapaa’, ‘Anbsanc’, ‘Mictepis’, ‘Antoett, ‘KHsxa’; nisHboctumi: ‘Mpomine’ St, ‘Pogeo’, ‘Cnyy’,
‘TockaHa’, ‘bypaHa’). byno npoaHanizoBaHo iXH0 BigMiTHiCTb 3a CTe6I0YTBOPIOBAILHOIO 3[aTHICTIO, NYCTOTOIO CTe6A0CTOl0,
KiNbKiCTIO, Macoto Ta dpakuiiiHuM cknagom ToBapHuX Gynbb y Kylli; BpoxanHicTb Ta AKiCHi nokasHuku Oynb6. Pesynbrartu.
3a pe3ynbTatamMmu fOCNifKeHb BM3HAYEHO HAWNEPCNEeKTUBHILT COPTW KApTOMNJIi 3 NOMNALY OAEPXaHHA TOBAPHOTO BPOKato LA
cnoxueaHHsa. Hailbinbwy ryctoty ctebnoctoto — 256,1 TUC. WT./ra — YTBOPUAYU PAHHLOCTUII KYNbTUBApPK, iCTOTHO MeHWy —
213,01 207,1 Tic. wT./ra — cepefHbO- Ta Mi3HbOCTMMI BifnoBigHO. MOKa3HMK KinbKoCTi BynbO HeCyTTEBO BapitoBaB Mix
rpynamu cturnocti - 8,8; 7,7 1 8,9 wt. A ot maca 6ynb6 3miHi0Banacs icToTHO Ta cTaHoBuAa 55,9 'y pauHix coptis, 85,6 —y
CepefHbOCTUIINX, @ TaKoX 109,6 T — y Ni3HbOCTUIIMX. Ii MaKCUMabHI 3HAYEHHS NMPOLEMOHCTPYBANW KynbTuBapu ‘Mapeiipa’
(63,4 ), ‘MicTepis’ (101,0 r) Ta ‘Popeo’ (128,7 r). Haininwumu 3a NnoKa3HUKOM 3aranbHOro TOBApPHOrO BPOXKalo BUABUAMCA
‘Mpapa’ Ta ‘KHska' — 24,42 i 24,26 T/ra, ‘AnoeTr’ — 28,55, ‘Cayy’ i ‘TockaHa' — 41,69 i 43,21 7/ra. Takox Gyno BCTaHoBne-
HO, WO B PAHHbOCTUMNX COPTIB NepeBa)Ka€ HaCiHHEBA YAaCTKA BUKOPUCTAHHA BPOXato — 52% npotu 48%, a B cepefHbo- Ta
Mi3HbOCTUMNX — NPOLOBONbYA — 63% npoTn 37% Ta 60% npoTun 40% BignoBigHo. OTPUMAHi faHi CBiAYaTbL NPO TiCHMIA 3B'A30K
MiX Tpynot CTUTNOCTI Ta CTPYKTYPOIO BPOXKato 33 LiNbOBUM NPU3HAYEHHSAM, WO € BAXKIUBUM AN ONTUMi3auii HanpsAMiB Bu-
KOPWUCTaHHs COPTiB y CUCTeMi BMpOLLYBaHHSA, 36epiraHHs it peanizauii npogykuii. BucHoBku. Coptu kaptonni pisHux rpyn
CTUIIOCTI CYTTEBO Bifpi3HAOTLCA 33 MOPHONOriYHUMU O3HAKAMU Ta NPOAYKTUBHICTIO. [aHi Wwopo ixHboi BigMiTHOCTI 3a
CNiBBifHOWEHHAM HACiHHEBOT Ta MPOAOBOJLYOT YACTOK YPOXKAlD MaloTb BaX/MBE NPUKIAAHE 3HAYEHHA ANA PerioHanbHoi
arpoTexXHONOriYHOT NPaKTUKM. 3BaXKalouM Ha Te, WO PaHHLOCTUMT COPTM hopMyIOTb GiNblly YacTKy HAaciHHEBOT KapTonni, ix
AOLiNbHO BUKOPUCTOBYBATU AK AXEpena BUCOKOAKICHOMO MOCALKOBOrO MaTtepiany 3 MOXIUBICTIO NPUCKOPEHOTO OHOBEHHS
CopToBOro cknagy. HatomicTb cepefHbOCTUMNI Ta Ni3HBOCTUMIT KYNbTUBAPKM 3 BULMM Bif,COTKOM NPOJOBO/IbYOTO BPOXAID €
npuaaTtHiwnMmu pns 3abesneyeHHs ctabinbHoro npoaoBonbyoro oHAy. Takuit Nigxia fae 3mory NiaBUWMTH eEKTUBHICTb
BUKOPUCTAHHA COPTOBUX PeCcypcCiB, ONTUMi3yBaTK CTPYKTYpY Mnocigie Ta copMyBaTh aaantoBaHy cUCTEMY KapToMnieBMpoob-
HULTBA, OpPiEHTOBAHY Ha NOTPeOU BHYTPILIHLOTO PUHKY i1 HACIHHEBOTO 3a6e3neYeHHs.

Knio4osi cnosa: cmebnocmili; maca 6yns6u Kapmonai; BpOXALHICMb, KDOXMAJb, CYXA PeYOBUHG.

auie 15—25 t/ra, mo Maiiske BABIYl MeHIIIe, HIK

Bctyn y nomepenHi nepiogu (35—60 t/ra). Lle mpussesio

Kapromna (Solanum tuberosum L.) — ogua 3
HaNBaKJIMBIIINX IIPOIOBOJIBYHX KYJIBTYP YKpa-
THU, 1110 38JOBOJIbHSIE SHAYHY YACTUHY XaPUOBUX
oTped HaceJIeHHS Ta CJIYTYE OCHOBOW JIJIs Ha-
cimueBoro martepiasy. IIpore 2025 poky B Hatmii
JepskaBl crocTepiraeTbes 11 qediliuT, 10 3yMOB-
JIEHO 3HUKEHHAM IIOCIBHUX ILJIOIL 1 BPOsKANHOC-
Ti. Axmo y 2022 p. mroma i 1ieo KyJIbTYPOo
CTAHOBUJIA TPHUOJIM3HO 1,2 MJIH Ta 3 BaJOBUM
BupoOHMIITBOM moHax 20,9 Mute T, To y 2024-My
cepenHl IIOKA3HHUKN BPOMKAMHOCTI JOCATAJIN

Viacheslav Yatsenko
https://orcid.org/0000-0003-2989-0564
Nataliia Yatsenko
https://orcid.org/0000-0003-3752-314X

0 3HMKEHHS 3araJIbHOTO BHPOOHHIITBA OpIEH-
TOBHO Ha 18% (IpmOian3HO Ha 4 MJIH T), AK IIO-
piBHsTH 3 2023 poKOM, 1, BIAIIOBIAHO, 10 3HAYHO-
ro gediuTy IpoaykIni. BHacaimox mporo Bimoy-
JIOCST 3POCTAHHS ITIH Ha KapToIuTio 10 25—30 rpu-
BEeHb 3a KLjorpam, a TAaKOK BUHUKJIA II0Tpeda B
immoprTi, 3okpema 3 [lospimi ta Jluteu [1, 2].

3 oryiagy Ha Takl TeHAEHINI, aKTyaJbHHM €
MHOIIYK CHOCOOIB ITIBMINEHHS e(QEeKTHBHOCTI
KapTOILISPCHKOTO BUPOOHUIITBA Yepe3 OITUMI-
3aIlll0 COPTOBOIO CKJIAMY BIOIIOBIAHO IO PeErio-
HAJBbHUX I'PYHTOBO-KJIIMATHYHUX yMOB. O1HUM
13 KJIIOUOBUX ACIIEKTIB € aHAaJII3 CIIIBBIIHOIIECH-
HsI HACIHHEBOI Ta IIPOIOBOJIBYOI YACTOK YPOIKAIO
cepell COpPTIB PI3HUX TPYIl CTUTJIOCTI, IO A€
3MOT'y IILJIeCIIPAMOBAHO POPMYBATH CTPYKTYPY

® @ © The Author(s) 2025. Published by Ukrainian Institute for Plant Variety Examination.
@ This is an open access article distributed under the terms of the license CC BY-SA 4.0 (https://creativecommons.org/licenses/by-sa/4.0/), which permits
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Plant production

IOCIBIB TA ILJIAHYBATH HAIPSIMU BHKOPUCTAHHS
Oponykiri. PauHHBbOCTHIII KyJIbTUBAPH, K1
hopMyrOThH OLIBIIY YACTHHY HACIHHEBOTO MaTe-
plaJty, MOKYTh OyTH JI3KepesioM SKICHOI caJauB-
HOI KaPTOILI JJIS IIPHUCKOPEHOI'0 OHOBJIEHHS COP-
TOBOrO cKJIamy. HaTomicTs cepeqHbO- Ta II3HLO-
CTHIJI1 COPTH 3 BHUIIMM BIICOTKOM IIPOIOBOJIBLYOL
HPOOYKIII € BAKJIMBUMU JIJIsI CTAOLIBHOIO 3a-
0e3mmeveHHsa BHYTPINIHBOTO PUHKY [3, 4].

3aBOsSKU JOCATHEHHAM CyYACHOI CeJIEKITIMHOI
HAYKM CTBOPEHO IIMPOKHIA CIIEKTP COPTIB KAPTOI-
JT1, 0 XapaKTepu3yoThCI PISHUM TePMIHOM JT0-
3plBaHHs, 3HAYHOI BPOXKANHICTIO, I BUIIEHOIO
CTIAKICTIO TIPOTH 30YIHUKIB XBOPOO 1 NIKITHU-
KIB, 4 TAKOX aJAIITOBAHICTIO 0 MEXaHI30BAHOI'0
BHUpPOIILYBaHHA. Pe3yabTaT OCIIIIMKEHL BIT-
YN3HAHNX TA 1HO3€MHHX HAYKOBIIIB CBILIYATD,
10 IIOTEHIMHA BPOKAMHICTL HOBITHIX COPTIB
kaproral moske mocaratu 80—100 T/ra 1 Oliabire
[5], omHAak aKTUYHI HOKA3HUKHN B Y KpaiHl JIK-
IIAIOTHCSA 3HAYHO HUMKUIMI.

[linTBepmxeno Baromy POJIb COPTOBOI'O CKJIA-
Oy y 30LIbIIeHH] Bpoaicam{ocn Ta IOJIIIIIeHH]
SIKOCTI IIPOAYKINI ClIIBCHKOTOCIIONAPCHKNX KYJIb-
Typ [6, 7]. 3a mammmu B. JI. [lamamapuyka ta
ciBaBTOpiB [8], BIPOBAIMKEHHS y TOCIOmAP-
CTBAaX OBOX-TPHOX COPTIB KAPTOILIL 3 PIZHHMHU
TepMIHAMM HO3PIBAHHS JAa€ 3MOIY ITIBHIIATI
cTablIBHICTL BHUPOOHUIITBA, OCOOJIMBO 34 He-
CIIPUATINBUX arPOKJIIMATHYIHNAX YMOB.

CopTu KapTOoILIl BIOPI3HSIIOTHCS 34 TEPMIHAMU
IO3PIBAHHSA, CTIAKICTIO IIPOTH (PITOIIATOrEHIB,
MOP(QOJIONYHMMY Ta SKICHAMHE IIOKA3HUKAMI
OyJIB0, a TAKOK 32 BEUMOT'AMH JI0 TEILJIOBOI'O PEFKI-
My, BOJIOTOCTI Ta pomrodocTi IpyHTy. KpiM Toro,
BOHI MAIOTh HEOTHAKOBUM PIBEHb Yy TJIMBOCTI IO
34CTOCYBAHHS MIHEPAJIBHOI'O JKUBJICHH.

BaBaakn 3maTHOCTI POPMYBATH TIIHOOKO PO3-
BUHEHY KOPEeHEeBY CHCTeMY CePeIHBOITI3HI COPTH
¢ OLIBII CTIMKUMH IIPOTH a0l0THYHUX CTPECOBUX
axTopiB (Imocyxw, TeIlIUTy BOJIOTH T €JIEMEH-
TiB JKMBJICHHS), 4 TOMY MAIOTH BHIILY BPOKAM-
Hicth [9]. Kopenesa cucrema paHHIX KyJILTHBA-
P1B MEHIII pO3BHHEHA. Yepes e BOHU CIIPUMHAT-
JIUBIIIL OO0 yPaskeHHs XBOpobaMu i (popMyIOThH
MEHIIIl Bposkal, 10 XapaKTePU3YIOThCA HIMKYUM
YMICTOM KPOXMAJIIO TA TIPILIOI JIEMKKICTIO Oy JIB0.
Boxgaouac BrasaHl HeONIKM KOMIIEHCYHOTHCS
MOSKJIMBICTIO OHEP:KAHHS PAHHBOI IIPOXYKILII
[10]. 3meHIIIeHHIO BTpaT ypoxkaw Bin ¢gpiTodTo-
PO3y CIIpHsie BUKOPHCTAHHS COPTIB 13 PI3HUM
Tepminom moapiBaHusa [11]. OcramHl TaKoMX e-
MOHCTPYIOTH BapiaTUBHY pPeaKIii0 HA PIBEHb 1
CITIBBITHOIIICHHS MIHEPAaJILHOI'0 DRI/IBJIeHHH, Ha
cepesHbOMY arpod)om SIKOTO (N60 0 K,) 31 30171B-
IIEeHHSAM TPHBAJIOCTL BereTamHHoro mepiomgy
3pocrae HpO,E[yRTI/IBHiCTb kaprornti [12, 13]. Bue-

ceHHA minBuileHnx Hopm gobpus (N, P, K )

3yMOBJIIOE 3HAYHE 301JIBITTEHHS BPOKANHOCTI ce-
pPeIHBOPAHHIX 1 CEePeIHBOCTUIJINX COPTIB, SK1
MOKYTh 3HAYHO IIePEBUIILYBATH 1HII TPYIIH 3a
MOKA3HMKAMM IIPOLYKTHBHOCTI.

v ,uocnimReHHﬂx A. 1. ITasioBa [14] 1o Ma-
I0Th IIPAKTUIHY IIHHICTD OJIS cenefcn,n pOo3TrJIs-
HYTO CIIaJKOBICTH TOCII0/IaPCHKO- LIlHHI/IX O3HAK
y I‘16pI/I,I[HOMy IIOTOMCTB1 KapTOILIl. 30KpeMma,
npoaHamsoBaHo BILJIUB COPTOBHX ocobmBoCTEM
Ha IIPOOYKTHUBHICTH 1 BMICT KPOXMAJII, 4 TAKOMK
BPAXOBAHO KOPEJIAIINHI 3B’I3KHU, 10 € BAMKJIH-
BUMU 3a T000pPY COPTIB.

I'. C. banamosa Ta iu. [15] BuBYaIu copro-
crrertupiyHl 0COOJIUBOCTI HACIHHEBOTO PO3MHO-
SKEHHS Y CKJIATHHX ArpoeKOJIOTTYHHX YMOBAX.
Bueni magamm KOHKpeTHI peKOMeHIAIlll IIoI0
KyJIbTUBAPIB [IJIS IIOBTOPHOI'O JITHHOIO BHPOIILY-
BaHHS, aJie HeJOCTATHBO PO3KPUIN (P1310JI0TO-
0l0XIMIUHI acHeKTu (POPMYBAHHS HACIHHEBOI
HPOIYKTHBHOCTI.

M. B. Ocrpenxo 31 caiBasropamu [16] 3aiicHmu-
JIA IIPAKTAYHO OPlEHTOBAHE OIIHIOBAHHS arpo-
HOMIYHHUX BJIACTABOCTEM COPTIB KAPTOILIL TA BHU-
OKPEMHJIA COPT ‘Mlenpur’ K mepCIIeKTUBHUIHA 3a
IPOIYKTHBHICTIO B YMOBaX HpaBOGepeﬁcHoro JIi-
cocrerry Yrpainu. IIpore mocimimsxeHHs OXOILITIO-
BAJIO JINIIE PAHHLOCTHUIJIY T'PYIy KyJILTHBAPIB,
10 OOMESKIJIIO MOKJIMBOCTI y3araIbHEeHHs OTPH-
MaHUX pe3yJIbTaTiB. BilcyTHICTS MOPIBHAIBLHOTO
aHAJI3y 3 CepemHbO- Ta IM3HBOCTUIJIMMIE COPTA-
MU He Jajia 3MOI'M KOMILIEKCHO OIIIHMTH aJIall-
TUBHO-IIPOAYKTUBHUMN IIOTEHINA] PISHUX TPYII
CTUIJIOCTI B PEriOHAJBHMX yMOBax. Tomy s
dopMyBaHHSA HAYKOBO OOIPYHTOBAHNX PEKOMEH-
ALl 00 COPTOBOI IOITHKY B 30H1 JlicocTerry
IIOIILJIBHO BHBYATH IHMPIINH CHEKTP KyJIbTHUBA-
PIB 13 PI3HOI TPHUBAJIICTIO BEreTAIMHOr0 IIepio-
noy. lle s3abearmeunTs omeps:kaHHsS OLIBII perrpe-
3E€HTATHBHOI OIIHKN COPTOBHX PECYPCIB 1 CIPHSI-
THME paIfloHaII3aIN] arpoTeXHOJIOrTIHMX MI1IX0-
IIiB y PerioHaJILHOMY KapPTOILIAPCTBI.

Cepe HaAyKOBHX IIpallb, TEMATHYHO HaOJIH-
SKEHUX JI0 IIFOT0 HAIPSAMY HOCIIIMKeHb, BapTO
Brokpemutu pobory A. C. lapmaucbroro [17], B
AKIM IIPOBEJCHO KOMILICKCHE OIHoBaHHA 10
COPTIB KAaPTOILIl PI3HUX I'PYI CTUIJIOCTI — PaH-
HBOCTHUIJINX, CePEIHBOCTUIVIMX Ta MI3HBOCTHI-
JIUX — 34 pIBHEM YPOKAMHOCT1 y CTEIOBI# 30HI1
Vepaingu., AHaJI3 TAaKoro IIMPOKOr0 CIIEKTpa
KyJIbTABAPIB 13 BIAMITHOI TPUBAJIICTIO Berera-
IIMHOrO Iepioay Mae IIPUKJIATHE 3HAYEHHS,
OCKLJIBKM JIa€ 3MOT'y 00 €KTHBHO IIOPIBHATH TXHIO
HPOOYKTUBHICTE Y KOHKPETHUX IPYHTOBO-KJII-
MaTHYHUX ymoBax. llei miaxim € BasKJINBUM 3
HOTJIALY AH(pepeHIiA0BAHOr0, JOIJIHLHOI0 BH-
KOPMCTAHHS COPTIB ¥ PErioHax 13 KOHTPACTHUMU
ArPOKJIIMATUYHUMU PEKMMAMHU BIAIIOBLIHO 0
aArpoTeXHOJIOTIYHIX BHMOT, CTPOKIB 03P1BAHHSI
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Ta IJIBOBOTO ITpu3HavYeHHs Bposkai. Coptu ce-
peIHboi Ta M3HBOI T'PYII CTUTJIOCTI IIPOJIEMOH-
CTpyBaJI HAWBUIILY Bpo:kaiHicTh. Boma 3ase-
sKajIa BIJ TAKUX MOPQOJIOTIYHUX ITOKA3HUKIB,
SIK KIJIBKICTH cTebes, Maca Oysab0 13 KyIma Ta
TOBApHA uYacTKa Bpoxkaro. Harmimmoro amam-
THBHICTI0O XAPaKTEePH3yBaJINCA KyJIbTHBAPHU
‘Cayv’, ‘Tlpominup’ 1 ‘Crap6’. Omep:xana irdop-
MAallld Mae NpPaKTHYHe 3HAYEeHHA IJIs J000py
COPTIB, IPUIATHUX [0 BHUPOIILYBAHHSA B YMOBAX
nocyniuBoro Crelry, Ta IIIKPECTIOE BAKJIU-
BICTH AJAlITUBHUX BJIACTHBOCTEIH.

C. A. Booeenxko Ta cmiBasTropu [18)] mpoBesun
JTOCJTIIPKeHHs, TTOB’s13aHl 3 POPMyBaHHSIM BPO-
sKar0 HaciHHeBol kaprorti B ymoBax [IpasoGe-
peskroro Jlicocremy. 3okpema, mmpoaHasIidyBa-
JI1, K HAa Ii IPONYKTUBHICTH BILIMBAIOTHL PI3HI
CHCTEMHU KHMBJICHHS, 3aCTOCYBAHHS PEryJIATOPIB
POCTY Ta II03aKOPEHEBUX IMIIMKMBJICHB. TaKoMK
ABTOPU OLIHUINA eEeKTUBHICTL BUKOPUCTAMES
OPraHivYHUX 1 MIHepAJILHUX JOOPHB, CHAEpAarIii 3
METOIO OIITHMI3AIlll POCTY TA PO3BUTKY POCJIKH.
Bymo BusmaueHo, 1o yacTka HaclHHEBOI pak-
mii 3a/IesXHO Bl BaplaHTy BaplioBasia B MeKax
43-57%, a mpupicr il BposKalo CTAHOBUB 2,4—
11,4 t/ra. Iame pocaimxenua C. A. Boosenka
[19], moB’s13aHe 3 BUKOPUCTAHHSIM PEryJIsATOPIB
pOCTy, MPOIEMOHCTPYBAJIO IIIIBUIIEHHSI BPO-
skaiHocTl HacilEHeBol kapromal Ha 0,4-3,4 T/ra
3aJIeKHO Bl BaplaHTy.

Bapro BrasaTu Ha BiACyTHICTH IyOIIKAIIIM 13
pesyjabTaTaMK IIOPIBHAHHS IIPOAYKTHUBHOCTI
PISHOCTHUIVIMX COPTIB KapToILIl B ymoBax Jlico-
CTeIy IJIA IIPOJOBOJILYMX 1 HACIHHUIIBKMX IIi-
neit. Tak, HeMae sKOTHMX JAHUX OO0 YACTKHU
HACIHHEBOI (Qpakifii BpoKaio, BHPOIIEHOTO 3
IIPOJIOBOJILYOK METOI0, 30KPEeMa, HJIS BIKOPIC-
TAHHSA B JOMAIIIHIX I'OCIIOAAPCTBAX.

Mema Oocniidocerb — BHUBUYUTH OCOOJIMBOCTL
dopMyBaHHS IIPOHOBOJIFYOI TA HACIHHEBOI
dpakrIriii yposkamo cOpTiB KAPTOILIl PISHUX I'PYII
CTHUIJIOCT] Ta BUILINTHA HANIICPCIIEKTABHIIIL 34
KOMILIIEKCOM T'OCIOOAPCHKO-IIIHHNX O3HAK COPTH,
aJaIITOBaHI )1 BIIPOBAIKEHHS Y BUPOOHUIITBO
B ymoBax Jlicocrerry.

Marepianu Ta meToAMKa AOCNiAKEHD

Jocmimxentusa BukoHyBaau mpotsrom 2021—
2024 pp. y HOJIHOBUX 1 1a00PATOPHUX JTOCTITAX
Kadeapr POCIMHHHUIITBA YMAHCHKOIO HAIIIO-
HAJbHOTO yHiBepcurery (M. Ymanb, 48°46'N,
30°14'E) B ymoax IIpaBoGepesxnoro Jlicocremy
Yrpaiumn.

PYHT IOCJIITHOTrO IIOJIS — YOPHO3EM OITI30JIe-
HUM MaJIOTYMyCHUHM BasKKOCYTJIMHKOBUY Ha Kap-
OoHaTHOMY Jiecl. XapaKTepu3yeThCsl TJIMOOKUM
sasiaragHam Kapooxaris (115-120 cM) 1 HeBHCO-
KAM yMICTOM T'ymycy B opHomy mrapi. CTyImiHb
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HACUYEHOCTl IPYHTOBOTO ITPOQLII0 OCHOBAMU —
91,0-91,8%, peakifissi IPYHTOBOTO PO3YUHY —
cimabkokucita (pH 5,91-6,44). INigposrituyna Kuc-
JIOTHICTH CTAaHOBUTH 2,46 mr-exs/100 r rpyHTy,
BMicT pyxomux ¢opMm docdopy Ta raiio (3a
Yupurosum) — 97,47-132,02 Mr/kr rpysry,
JIerKoriapostidoBamoro a3ory (3a Kopudimmom) —
61,48-92,51 Mr/Kr IpyHTY.

Ilorogmi ymoBm 2021-2022 ClIBCHKOIOCIIO-
JIapCHhKOT0 POKY XapaKTepPHU3yBaIUCSI OJIU3bKAM
IO cepeqHL00araTopivHOro TeMIIEPATYPHUM pe-
SKMMOM 1 3HAYHO HIMKYNM, HIK y IIOIEePeIHI
poxu, pisaem onamis. IlokasHuky TemmepaTypu
noBiTpa 2022, 2023 1 2024 pp. (3oxpema, B JIUII-
gl 2022 p., yepBHl 2023-r0, TpaBHl Ta JIMIIHI
2024 p.) 6ym/1 BHIIIMHY 38 6araTop1qH1 a oT 3Ha-
YeHHS KLJIBKOCTI OIIaiB, HABIAKH, 1CTOTHO IIO-
crymasmcsd im (tadu. 1).

Tabauys 1
KnimatuuHa kapra 3a nepiopg Beretauyii pocauH kaproni
(3a aaHuMuU MeTeocTaHLiT «YMaHb»)

Micayp | 2021 [ 2022 2023 | 2024
Kinbkictb onapis, MM
KBiTeHb 49,9 57,7 129,6 56,2
TpaBeHb 56,4 22,4 42,4 4,8
YepBeHb 104,7 36,3 15,8 56,5
Jlunexs 89,8 28,1 92,5 17,9
CepneHb 69,9 44,4 12,0 17,7
)y 370,7 188,9 292,3 153,1
Temnepatypa nositps, °C
KBiTeHb 74 8,6 8,8 13,0
TpaBeHb 14,0 14,5 15,4 15,3
YepBeHb 19,8 20,5 19,6 21,2
JluneHs 23,0 21,0 21,3 24,3
CepneHb 20,3 21,7 22,9 23,1
X 16,9 17,3 17,6 19,4

O0’exToM mociimskeHHs cayryBaau 15 cydac-
HUX HACIHHEBHX 1 IIPOJIOBOJIBYIX COPTIB KapTo-
IUIL PI3HUX IPYIl CTUIVIOCTL, IIPEJICTABICHUX Ha
BITYU3HAHOMY PHHKY Ta HOIMPeHuX y 30H1 Jlico-
cremry [20]. BaraTo 3 Hux MawTh 1HO3EMHE II0XO-
JsKeHHs a00 € TIOpUIHUME PO3POOKAMU 3 BHUCO-
KMMM arpOHOMIYHMMMY IIOKA3HUKAMMU (TabJI. 2).

3a iHdopMmaIllieo 3 OroJOINeHb HACIHHEBUX
IocTavYaJbHUKIB YKpaiHu, HACIHHEBUHN MaTepi-
aJI IIepeBaskHoO1 O1IBIIIOCTI COPTIB KAPTOILII € J10-
CTYIIHMM B PEHpOAYKINAX 1-2-ro piBHiB [21].
Haittuacrinre mocagkoBuit MaTepias HOXOIUTD 13
cepTu(dIKOBAHUX TOCIOIAPCTB, IO IIPAITTH 3
HOBUMU copTtamu (iMropT 13 3axigHoi €Bporw,
[3paimnio, a Takok YKpaTHCHKI CEJIEKITINHI CTaH-
mii), a IIPOMO3MILIi Bl IIOCTAYAJIBHUKIB MICTATD
HIOTBEPISKEH] MaHl I0I0 PEIpPOmyKILli, SKOCTI
Ta 00OMEesKeHUX 00CSTIB.

ApXITeKTypy I IIOPIBHAJIBHOIO JOCIIIIKEH-
HA aJAIITUBHOCTI, IIOTEHINAYy BPOMKAMHOCTI Ta
SAKICHMX XapaKTepPHCTHK y BIIMITHI arpoKJIiMa-
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Tabnuys 2
XapaKTepucTUKa gocnigxyBaHux coptie kaptonai [20]

n . . PekomenpoBaHa Hanpsam Pik
pyna cturnocri Copt KpaiHa noxomkeHHs -
30Ha BUKOPUCTAHHA | peecTpaun

‘Pyponbd’ St | Benuka bputaHis N CTONOBMUIA 2016

‘Mapeitpa’ | HimeyuuHa N CTONOBMUIA 2018

PaHHboCTUINi ‘CaHi6ens” | HimeyuuHa nn CTONOBMIA 2019

‘Mpapa’ HigepnaHam nn CTONOBMUIA 2020

‘Kusxa' YKpaiHa n CTO/IOBMUIA 2020

‘NoHata’ St | HimeyunHa n CTONOBUIA 2019

‘Pikapaa’ HimeuyuynHa nn CTONOBMUIA 2019

CepegHbocturni | ‘AnbsHc’ YKkpaiHa nn CTONOBMUIA 2020

‘Mictepia’ | YkpaiHa n cToN0BMUI 2020

‘Anioett’ Higepnangu nn yHiBepcanbHuit | 2020

Tpominb” St | YkpaiHa cn CTONOBWIA 2006

‘Popeo’ HigepnaHau nn CTONOBMUIA 2010

MisHbocTumi ‘Cayy’ YKpaiHa nn CTO/I0BMUIA 2014

‘TockaHa' HimeuunHa nn CTO/I0BMUIA 2015

‘bypaHa’ HimeyunHa nn TeXHIYHUN 2016

* J1 = Nicocten, N - Moniccs, C - Cren.

TUYHI TIePloay CTBOPUJIN, BKJIIOYUBIIN J0 IIepe-
JIIKY IIMTAPOKUM CIEKTP COPTIB — PAHHIX, cepe/-
HBOCTHUTJIMX Ta III3HIX, IO TAKOK JAaJI0 3MOTy Ha-
YKOBO OOIPYHTYBATH IXHE BUKOPUCTAHHS 3 Pi3-
HOIO METOI0: JIJIsI HACIHHEBOI0 200 IIPOSOBOJIEYOrO
3a0e3IIeUeHHs, TOBAPHOI0 BUIVISAY M amamrrarrii
IO MICIIEBHX YMOB. 3aBIAKM TAKOMY ITLIXOIY
BIAJIOCS PeasTidyBaTH MOPIBHAJIBHUNM aHAJI3 34
OCHOBHHUMH T'OCIIO[TIAPCHKO-IIIHHUMHY TTOKA3HUKA-
MM Ta PEeKOMeHIyBaTU ONTUMAJIbHUN COPTOBUH
ckian a1 JlicocTermoBoi 30HM YKpaiHU.

Orixe, TOCTIMMKYBAHI COPTH KAPTOILIL B1I00-
pasKaoTh J00ip 13 MeTOM MO0YI0BU KOMILIEK-
CHOTO aHAaJI3y COPTOIIPOAYKTUBHOIO ITOTEHITia-
JIy 3 OIVISAAY HA CTPOKM CTHUIJIOCTL, aIalITalIlii-
HUM pecypc 1 ITepClIeKTHBHE BUKOPUCTAHHS B
HACIHHEBOMY YU IIPOIOBOJIBUYOMY HAIPSIMAX.

JIsist KOsKHOI TPyHM CTUTJIOCTI OyJIo 0OpaHo
CTAHIaPT — 3a3BUYAM HAWOLIBII aITpOO0BaAHUIM 1
pamiie 3apeectpoBaHuit copt. BysinOoum Buca-
IPKYBAJIN y OPYTIHA JeKal KBITHS 3a TAKOKO CXe-
MOIO: paHHBOCTHUIVIL coptH — 70 X 30 cm
(47 619 poci./ra); cepeqHBO- TA IMI3HLOCTUTJIL —
70 X 35 c¢m (40 816 poca./ra). Ilmoma 0611k0BOI
OUISHEN cTaHoBmiIa 150 Mm%, MOBTOpeHHS YOTH-
pupasoBe. llomepemuumr waprtomai — rapOyas.
TexHoJioTiA BHUPOIIYBaHHSA OyJia 3araJbHO-
mpuiiasaTom 1 Jlicocreny Yrpainm.

00611k 1 CIIOCTEPEsKeHH A IIPOBOIMIIN BlAIIOBII-
HO 10 3araJbHOIPUHAHATAX METOIUK 38 TAKUMU
MOKA3HUKAMMU:

— 01OMEeTPUYHI JOCIIIKEeHHS BUKOHYBAJIN HA
10 THIIOBHX POCIUHAX Y JTBOX HECYMIKHHUX II0-
BTOPEHHAX y (a3l MOBHOTO BiAMUPAHHS 0aIHJI-
as (BBCH 97-99), o 3abe3mmeuniio perpeseH-
TatuBHICTh BuOIpku. Jlas dpaxritionyBanHsg
OyJIb0 32 MOP(OJIOTTYHUMU O3HAKAMU 3/I1HCHU-
au mopdosoriuanit anasmia 100 TumoBux poc-
suH. e masmo 3mory orpumaTu 00 €KTUBHI K1JIb-
KICHI XapaKTepPHUCTHUKHN CTPYKTYPH BPOKAI, a
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TaKOK 3a0€3IMeYnJI0 BUCOKY TOUHICTh IIOPIBHAH-
HsI ML COPTAME 324 OCHOBHHME MOP(OMETPHY-
HHMH IIOKa3HuKamu [22];

— IJIS BHU3HAYEHHS OlOXIMIYHOIO CKJIALY
OyJIB0 ITOCTTYTOBYBAJIHUCS 3aTaIbHOIIPUHHATUMU
MeTO/IaMU: BMICT CyX0l peYOBUHYU BCTAHOBJIIOBA-
JIA TPaBIMETPUYHMM METOIOM (K CIIIBBIIHO-
IIeHHS CUPOI MACH Ta MACH IICJIS BUCYIITYBAHHS
3a 105 °C y cymmnpmi madgpi CHOJI58/350A)
Bimmosiguo mo JICTY 7804:2015 [23], xpoxma-
g0 — 3rigao 3 JICTY 4953:200 [24], a miTpatis 1
HITPUTIB — CIIEKTPOMETPHUYHNM METOIOM BiIIIO-
Bimuo mo JICTV ISO 6635: 2004 [24]. Posmomii
TOBAPHOTO BPOYKAI0 HA IIPOJOBOJILYY YACTUHY Ta
HACIHHEBUU MaTepiaJl BUKOHYBAJHU 3TITHO 31
craggapramu [26—30].

CratuctuuHy 00pOOKY OTPUMAHUX pPe3yJibTa-
TIiB 3/I1MICHIOBAJIN, PO3PAXOBYIOUH CepeTHe apud-
mermuHe (X) cramgaprHoro BigxunenHs (SD) sa
momomoroio mporpamu Microsoft Excel 2019.

Pe3ynbTatu gocnigxeHpb

VY mporeci gocmimskeHb CIOCTEPIrain 3HAYHE
BapilioBaHHA CTE0JIOYTBOPIOBAIBLHOI 3JaTHOCTI
3aJIesKHO BiJ BaplaHTy Ta COPTOBUX OCOOJIUBOC-
teit kapromai. Cepen paHHBOCTUTIIUX KYJIHTU-
BapiB CTATHUCTUYHO 1CTOTHO OLIBINY KLIBKICTH
cTebesl B OMHOMY KyIIll cOopMyBaJI POCTUHU
‘Kusxoi’ Ta ‘Ilpanw’, 3-moMisk cepemHBOCTHUT-
aux — ‘Anpsucy’, cepen msubocturanx — ‘Ciy-
4i’, ‘Bypann’ it ‘“Tockaun’. [cToTHO MeHTITe cTebeT,
HIK Yy CTAHIAPTY, YTBOPUJIN POCJIUHU CepPeTHbO-
cruriux coptiB ‘Pikapma’ ta ‘Micrepis’ (tadu. 3).

Amnasoriueaa TeHIeHIIIA IIPOCTEKyBAJIaCs I 3a
rycroTor credsocToro. Buspiiero, 1o copTu 1mia-
HBOI I'PYIIHA CTUTJIOCT1, AK IIOPIBHATH 3 pAHHIMH
Ta CepeIHbOCTUTINMU, MAJIA MEHIITy cTe0JI0- Ta
OyJIOOYTBOPIOBAJIbHY 3HATHICTH (aJie 3 OLIb-
oo Macow 0ysin0). BapiroBaHHS ITOKA3HUKIB
K1JIBKOCTI cTe0eJI 1 cTe0I0CTOI0 Y PAHHBOCTUTITAX
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kyJpTUBapiB OyJio ciadbkum (CV = 7%), a B ce-
PeOHbLO- Ta MIZHBOCTUTIINX — CePEIHIM.
@opMy0Yr OIITUMATBHUN PPAKITIAHAHA CKIIa
ypOsKai, BapTO 3BasKaTH, 10 HA BPOKANHICTH
OearmocepeqHLO BILIMBAIOTH KLIBKICTH 1 Maca
OyJsi0. Haithinbime ix yTBOpHIM PAHHBOCTUTJIL
coptu ‘Camibesnr’, Tlpaga’ ta ‘Kusaka’. 3-momisk
IIPEJICTABHUKIB CEPEIHBOCTUTIIOl TPYIIH MAKCH-
MAaJILHOIO YHCEJIHHICTIO OyJIbO XapaKkTepu3yBaB-
ca ‘Anpanc’, tomi sk ‘Pikapna’ ta ‘Micrepis’ 3Ha-
YHO TOCTYITAJIUCS CTAHIAPTY 3a IIUM TOKA3HUK-
oM. Y TI3HBOCTUTJIUX COPTIB KLIBKICTH OyJIb0

3MIHIOBaJIacs B Meskax 7,6—9,8 mrr./pocit. (MakcH-
MaJTbH1 3HaveHHsa — 9,3-9,8 mrr./poci. y ‘Coyut’,
‘Bypaur’ Ta ‘Tockanr'), a iXHs Maca CTAaHOBIJIA
99,4-128,7 r (Tabu. 3).

Haii6iapimoro Macon Oyian0 BlO3HAYMIIHCST
kyneruBapu ‘Pomeo (128,7 r) # ‘Tockama’
(114,4 r). Takox Bapro BHmlInTH ‘Manmeipy’,
‘Pikapay’, ‘Micrepio’ Ta ‘Aoert’, 1o 1CTOTHO
IepeBaskaJId CTAHAAPT BIAIOBIIHOI IPYIIN CTHI-
JIOCT1 32 BKA3aHMWM IIOKA3HMKOM. BaploBaHHs
IapaMeTpiB CTPYKTYPHU BPOKAI ML I'pPyIIaMH
CTHUIJIOCTI OyJ10 HesHauuuM (TabJr. 3).

Tabauys 3

Bnaue pi3HuUx rpyn cTMrnocTi Ha iHAUBIAYaNnbHY NPOAYKTUBHICTb COPTiB KapToni
(cepenHe 3a 2021-2024 pp.)

Fovna cTUmocT Conr Kinbkictb lycToTa ctebnoctolo, | Kinbkicte 6ynso6, | CepegHs maca
Py P creben/kyw, wr. THC. WT./ra wt./pocn. Gynbbu, r
‘Pyponbd’ St 50 238,0 8,0 57,0
‘Mageipa’ 5,0 238,0 7,5 63,4
‘Canibens’ 5,2 2475 9,0 53,0
NMpapga’ 5,7 271,3 9,0 57,0
PaHHbOCTUMNI ‘KHaxa’ 6,0 285,6 10,4 49,0
X 54 256,1 838 55,9
SD 0,40 19,13 1,00 4,79
CV, % 7 7 11 9
HIP, . 0,32 15,3 0,52 3,35
‘loHaTa’ St 58 236,6 8,2 78,0
‘Pikappa’ 4,6 187,7 6,9 94,7
‘AnbaHc’ 6,1 2489 89 68,0
‘MicTepis’ 4,2 171,4 6,5 101,0
CepeaHbocturni | ‘Amoett’ 54 220,3 81 86,2
X 52 213,0 7,7 85,6
SD 0,72 29,22 0,89 11,73
CV, % 14 14 12 14
HIP, . 0,31 12,8 0,46 514
Tpominb” St 5,2 212,2 8,3 101,0
‘Popeo’ 4,9 199,9 7,6 128,7
‘Cayy’ 6,6 269,3 98 104,5
‘TockaHa' 58 236,6 9,3 114,4
MisHboCcTUMNI ‘bypaHa’ 6,5 265,2 9,8 99,4
X 58 207,1 89 109,6
SD 0,68 27,67 0,87 10,88
CV, % 12 13 10 10
HIPOV05 0,35 12,5 0,53 6,58

KirouoBuM KpuTepieM OINIHIOBAHHS JIOCJIi-
JIUKYBaHUX COPTIB € BposkaiiHicThb. Bora Bimobpa-
sKA€ KOMILIEKCHUH BILJIMB MOCIIOIAPCHKOI Ji/Ib-
HOCTl Ta IHINMUX TPUPOTHUX U EKOHOMIYHUX
daxropiB. Tomy ederTuBHICTE OyIb-IKOTO 3
HUX CJIIJ] BU3HAYATHU caMe 3a PiBHEM OJiKyBaHO-
ro 30LTbIIeHHs Bposkaro. J[o0ip Ta oriHBaHHS
HOBHUX COPTIB PI3HHUX T'PYI CTUTJIOCTI B yMOBax
JOCIIKEHHS CIPHUAIN ITIIBUINEHHIO BPOYKAM-
HOCT1 PaAHHLOCTHUIVINX KyJbTHBApiB Ha 0,9—
2,7 T/ra, cepemHBOCTUININX — 0 2,3 T/Ta, a mi3-
HBOCTHUIJINX — 10 8,8 1/ra (Tabil. 4).

MaxcuMmaspbHy TOBAapHY BPOMKANHICTH cepe
PAHHBOCTUTJIUX  COPTIB  ITPOJEMOHCTPYBAJIH
‘TIpama’ ra ‘Kusxa’ — 24,4 ta 24,3 1/ra, T00TO Ha
2,7 t/ra (12,5%) 1 2,6 T/ra (11,8%) BimmoBigHO
O17IbIIIe 3a KOHTPOJIb. ¥ CepeqHbOCTUIJIIN IpyITi
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BKA3aHUU ITOKA3HUK BapiioBaB y Meskax 24,6—
28,6 T/ra, a HAUNPOAYKTUBHIIINM BUSIBUBCS
copt ‘Amroert’ — 28,6 T/ra, mo Ha 2,3 T/ra (8,9%)
IepeBuIlye KOHTPOJb. Haitbiibimomo Bposkaii-
HicTioO — 34,4-43,2 T/Ta — XapakTepu3yBaJIUCS
M3HBOCTUTIL KyJIbTUBapu. 3okpema, ‘Ciayd 1
‘Tockama’, MIPOOYKTHUBHICTH SKWX CTAHOBIJIA
41,7143,2 T/ra Ta OyJ1a BUIIO Bl KOHTPOJIIO HA
7,3 T/ra (21,2%) Ta 8,8 T/ra (25,7%) BlAIOBIIHO
(Tabu. 4).

Ilorkasuurk HACIHHEBOI IPOLYKTHBHOCTI KAPTOII-
JI1 ICTOTHO BAPIIOBAB SIK MK OKPEMHMIU COPTAMII,
Tak 1 MK rpynamu cruriiocri. HadiHmsamm —
9,8 T/ra — BiH OYB y cepeJHbOCTUIVINX KYJILTHBA-
piB (oxpim copty ‘Asumoer’ — 12,29 T/ra, 1o Ha
5,29 T/ra mepesaskae KOHTPOJIb), a HAUBHU-
muM — 1o 15,71 1/ra — y misasocruranx. Cepen
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Tabauuys 4

YpoxaiHicTb copTiB KapTonai pi3HuUX rpyn cturnocTi
(cepepte 3a 2021-2024 pp.)

. YpoxaliHicTb 3a kaTeropismu, T/ra
lpyna crurnocti Copt -
TOBapHa | MNpoOAOBONbYA HaciHHEBa

‘Pymonbd’ St | 21,71 13,46 8,25
‘Mapeiipa’ 22,63 10,64 12,0
‘CaHibens’ 22,71 10,60 12,10
‘Mpaga’ 24,42 10,74 13,67
PaHHbOCTUM ‘Kraxa’ 24,26 10,18 14,08
X 23,14 11,13 12,02

SD 1,04 1,18 2,06

CV, % 4 11 17

HIP, . 1,38 0,66 0,72

‘NoHata’ St 26,23 19,23 7.0

‘Pikappa’ 26,61 16,91 9,7

‘AnbsHc 24,57 14,72 9,85

‘MicTepis’ 26,86 16,87 9,99
CepegHbocturni | ‘An toeTt’ 28,55 16,27 12,29
X 26,56 16,8 9,76
SD 1,27 1,45 1,68

CV, % 5 9 17
HIP, . 1,59 1,0 0,58
TpomiHb' St | 34,39 21,49 12,90
‘Popeo’ 39,71 26,70 13,01
‘Cayy’ 41,69 25,90 15,79
‘TockaHa’ 43,21 25,35 17,86
MNi3HbocTUMNI ’EypaHa’ 39,67 20,68 19,0
X 39,73 24,02 15,71
SD 2,98 2,45 2,48

CV, % 8 10 16
HIPOVO5 2,38 1,44 0,94

PaHHIX COPTIB MaKCUMAJIbHY BPOKAUHICTH Ha-
ciHHeBOI (ppakriii 0yabb (4555 1) mpomemon-
crpyBasiu ‘Camibens’ 1 ‘Tlpama’ — 14,11 13,7 t/ra
BigmosimHo, 110 Ha 2,0 Ta 1,6 T/ra Oliblme 3a
KOHTPOJIb (Tabu1. 4).

Y paHHBOCTHIJIMX COPTIB 3aBISIKU OLIBIIMIH
KLITBKOCTI OyJIB0 (aJte MpiOHITHMX) HACIHHEBA YaCT-
Ka Bpoxkaio (52%) mepeBHIIyBaJia IPoI0BOILYY, a
B CepeIHBO- TA M3HbocTUrIHNX (37 1 40% BimmoBid-
HO), HABITAKH, CYTTEBO TIOCTYIIATIACS 1.

3a pesyJsibTaTaMu aHAJN3y AKICHUX XapakxTe-
PUCTHK YPOKAI0 KAPTOILII BHUSBJIEHO YITKY 3a-
KOHOMIPHICTB: YMICT KpPOXMAaJII0 3pocTaB 3i
30LIbIIeHHAM mepiony Bererarii (Tabu. 5). Too-
TO HaMMeHIIe H0ro HAKOIIMYMJIA PAHHI COPTH.
MaxkcuMmanbHA KOHIEHTPAIIA y IH TPyl CTH-
riocti crapoBmia 12,7% (‘Camibens’) 1 17,7%
(‘Kasxa’). [lepeBuiiieHHA KOHTPOJIHHOTO TIOKA3-
Huka OyJsio Ha piBHI 1,9-4,3%. Ycepennenmit
BMICT BKA3aHOI PEYOBUHU B CEPETHBOCTUTJIIHA

Tabauuys 5

BioximiuHi noka3HuKu 6ynb6 copTiB kKapTonni pi3Hux rpyn crurnocri
(cepenHe 3a 2021-2024 pp.)

e . C Ymict

pyna crumocn opT Kpoxmanto, % | Cyxux peyoBuH, % | HiTparis, Mr/Kr

‘Pyponbd’ St 9,4 16,5 67,0

’E/lap,%ﬂpa’ 11,3 17,0 62,0

. ‘CaHibent’ 12,7 19,0 54,0

PanHbocTUMNi Npana’ 117 174 60,0

‘Kusa’ 13,7 22,0 49,0

X 11,8 18,4 58,4

‘loHara’ St 13,0 21,0 55,0

’KiKapp.a’ 11,9 18,8 57,0

- [ ‘AnbaHc’ 14,2 22,6 46,0

CepeaHbOCTUIN | /i raniq 114 184 62.0

‘Anoett’ 12,0 20,1 55,0

X 12,5 20,2 55,0

Tpominb" St 13,7 18,0 51,0

’Eop,eo’ 13,9 19,9 56,0

. . ‘Cayy’ 15,8 221 39,0

M3HboCTAIM | o’ 14,6 20,0 46,0

‘bypaHa’ 24,1 22,8 40,0

X 16,4 20,6 46,4
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rpyti — 12,5%. Makcumasnpal 3HaYeHHS — 14,2
ta 13,0% — IIPOSEMOHCTPYBAJIM BIOIIOBIIHO
‘Ampsauc’ 1 ‘Homara’ (xomTposn). Haiibinabime
KPOXMAJII0 HAKOIIMYUJIHN IT1I3HBOCTUTJII COPTH — B
cepenubomy 16,4%. Jlimepamu B 11i#i rpyIm cra-
mu ‘Cayd’ 1 ‘Bypama’ — 15,81 24,1%, mo Ha 2,1 1
10,4% BIAIOBIHO OLJIBIIE 32 KOHTPOJID.

Enepretnuny ta OloeHepreTwudHy eqeKTHUB-
HICTh TeXHOJIOT11 BUPOIIyBAHHS KaPTOILIl BU3HA-
Yae BMICT CyX0l PEYOBUHU. ¥ PAHHBOCTUTJIIN TPY-
Ml #0T0 cepemHii IMOKa3HUK ctaHoBUB 18,4%, y
cepemubocTuryii — 20,2%, a B MI3HLOCTHUIJILA —
20,6% (tabs. 5). Jlimep 3a HAKOIUYEHHSIM CyXOI
pevoBHHY ceper parHix copTiB — ‘HKusmra’ (22,0%,
T0OTO Ha 5,5% OLIbIIE 32 KOHTPOJIb), 3-IIOMIK Ce-
pemubocTUrInX — ‘Asbsauc (22,6%, mo Ha 1,6%
IEePEeBHUIIye KOHTPOJIb), cepex misHix — ‘Ciuyd’ 1
‘Bypana’ (22,1 Tta 22,8% BIiOIIOBIOHO).

BucHoBku

OCHOBHUMM CTPYKTYPHUMH IIOKA3HUKAMU,
mo OearocepeqHL0 BILIMBAKTL HA 3arajbHy
BPOKAMHICTD KapTOILI, € KIJIbKICTh 1 Maca
0ys10. HaitoibImre ix chopMyBavl paHHBOCTHUT -
mi coptu ‘Cauibens’, Tlpaga’ ta ‘Kussxa’, 1o 3y-
MOBHJIO iXHIO IIepeBary y CTBOPeHHI HaCIHHEBO-
ro ¢goumy. Cepen mi3HIX KyJbTUBAPIB MAaKCHU-
MAJIBHOI YHCEJBHICTI0 OyJIb0 BII3HAUMIINCS
‘Cnyv’, ‘bypana’ it “Tockana’ (9,3—9,8 mrr./pocit.).

3a morasHukoM Macu 0yab0 iICTOTHY IrepeBa-
Iy HaJ 1HIIAMJ COPTAMHM, 4 TAKOMK KOHTPOJIEM
BIOIOBIAHOI Trpymu cruriocti maim ‘Pomeo’
(128,7 1) i1 “Tockaua’ (114,4 r). Panmi KynbTruBa-
pu yTBOpOBaIU APiOHIIT O0yIp0M, OHAK 13 BU-
IIIUM BiICOTKOM HACIHHEBOI (pparIrii.

VposkaiiHicTh SK 1HTErpajbHUN IIOKA3HUK
KOMILJIEKCHO XapaKTepH3yBaja COPTOBY pPeak-
II10 HA arpoeKOoJIOruHl yMoBH. 11 HaMBuUIIMl 3HA-
YeHHA cepell PAHHBOCTUIJIMX COPTIB IIPOAEMOH-
crpyBaiu ‘[Ipama’ ta ‘Kusaka’ [Bimmosigao 24,4
Ta 24,3 1/ra, mo Ha 2,6-2,7 t/ra (= 12%) Olinbie
3a KOHTPOJIb|, 3-IOMI¥K CEPEeJHLOCTUTJINX —
‘Amoert’ (28,6 T/ra, +2,3 T/ra 10 KOHTPOJIIO), a
cepen mizapocturiimx — ‘Ciayv’ 1 “Tockama’ [41,7
1 43,2 T/ra, mo OLIbIIE 3a KOHTPOJL Ha 7,3—
8,8 T/ra (mo +25,7%)].

HacimneBa mpomykTuBHICTE BapilooBajia 3a-
JIeSKHO Bl rpymu cruriocti. MakcumaabHi 110-
Ka3HHKM B PAHHIX COPTIB craHoBmJIK 14,1 T/ra
(‘Camnibens’) Ta 13,7 t/ra (Ilpana’), y cepemubo-
crurimx — 12,29 t/ra (‘Asroert’), a B misHIX — 10
15,71 t/ra (‘Cayv’ 1 ‘Bypana’).

Y paHHLOCTUIINX COPTIB 3aBOAKH OLIBIIIHN
KibKocTl Oysnb0 (ajse mplOHIIIMX) HACIHHEBA
vacTrka Bpoxxkawn (52%) mepeBuIyBaJsia IIPOIO-
BOJIbYY, 4 B C€PeOHbO- Ta MI3HBOCTHUrINX (37 1
40% BIAIIOBIAHO), HABIIAKH, CyTTEBO IIOCTYIIAJIA-
e 1.
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AxricHI XapaKTepPHUCTUKN BPOMKAK 3aJIEMKATDH
BIJI TPHBAJIOCTI BereTaliiiHoro mepiomy. Tak,
HAWBUIIUHA YMICT KPOXMAJII BHUSBJIEHO B IIi3-
HboCcTUTJIHX copTax ‘Bypana’ ta ‘Cayd — 15,8 1
24,1% BIOIIOBIAHO, IO CYTTEBO IIEPEBUIIHIIO
KOHTPOJIbHUM IIOKA3HUK. ¥ CepeIHbOCTHIIIN
rpymi gigepoMm O0yB ‘Anbsuc’ — 14,2%, a B paH-
mHrocturaii — ‘Kuama’ — 17,7%. MakcuMmaabHUMA
YMICT CyX0l PEUYOBHMHM TAKOM IIPOSEMOHCTPYBA-
JIM COPTH MI3HBOI TPYIIH CTUTJIOCTI, a came: ‘By-
paua’ (22,8%) ta ‘Cayv’ (22,1%). Ile 3aymoBmo
IXHI0 IPUOATHICTE IJIA IIepepodsIeHHs Ta 36epi-
ragag. Pamppocturimii copr ‘Kmsxa® (22,0%)
Ta cepegubpocTurauil ‘Anbanc’ (22,6%) Tex xa-
PaKTepU3yBAJINCA BICOKOIO IIIHHICTIO. Bapiatis
MMOKA3HUKIB MIK TpyIIaM¥ CTUTJIOCTI OyJia Iro-
MIPHOIO, IIPOTE OKPEeMI KyJIbTUBAPHU CYTTEBO IIe-
peBaskaJI KOHTPOJIb 34 PIBHEM IIPOAYKTHUBHOC-
Ti, KPOXMAJIMCTOCTI TA BMICTOM CYXOl PEUYOBHHII,
IO IIITBEPIMKYE HOIJIBHICTE 1X BHKOPHCTAHES
3aJICHKHO Bl I[1JIHOBOIO IIPU3HAYCHHS BPOMKAIO —
CIIOKHMBAHHS Y CBLKOMY BUIVIS, HACIHHUIITBA
200 mepepodIIeHHs.
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Purpose. To investigate the formation of food and seed
fractions in the yield of different potato crop maturity
groups, as well as the key biochemicalindicators of the varie-
ty. Methods. Throughout 2021-2024, field trials were con-
ducted in the Forest-Steppe zone (Uman, 48°46'N, 30°14'E)
to evaluate 15 potato varieties, including early-maturing
(‘Rudolf’ st, ‘Madeira’, ‘Sanibel’, ‘Prada’), medium-maturing
('Donata’ st, ‘Ricarda’, ‘Alians’, ‘Misteriia’, Alyuett’, ‘Kniazha’),
and late-maturing (‘Promin” st, ‘Rodeo’, ‘Sluch’, “Toscana’,
‘Burana’) varieties. The differences in their stem-forming
ability, stem density, the number and weight of marketable
tubers per plant, and the yield and quality of the tubers were
analyzed. Results. Based on the collected data, the most
promising varieties were identified for obtaining marke-
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table potato yields at biological maturity for consumption.
Early-maturing varieties produced the highest stem den-
sity (256.1 thousand stems/ha), while medium- and late-
maturing varieties produced significantly lower densities
(213.0 and 207.1 thousand stems/ha, respectively). The
number of tubers per plant varied insignificantly between
maturity groups, at 8.8, 7.7 and 8.9 respectively. However, tu-
ber weight varied significantly, amounting to 55.9 g for early
varieties, 85.6 g for medium-maturing varieties and 109.6 g
for late-maturing varieties. The varieties ‘Madeira’ (63.4 g),
‘Misteriia’ (101.0 g) and ‘Rodeo’ (128.7 g) demonstrated
the maximum values. The varieties with the highest total
marketable yield were ‘Prada” and ‘Kniazha" with 24.42 and
24.26 t/ha respectively, followed by ‘Alyuett’ with 28.55 t/ha
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and ‘Sluch” and ‘Toscana” with 41.69 and 43.21 t/ha re-
spectively. It was also found that early-maturing varieties
are predominantly used for seed production (52% versus
48%), while medium- and late-maturing varieties are pre-
dominantly used for food production (63% versus 37% and
60% versus 40%, respectively). The obtained data indicate
a close relationship between maturity group and harvest
structure by intended use, which is important for optimi-
zing variety use in cultivation, storage and sales systems.
Conclusions. Different maturity groups of potato varieties
differ significantly in terms of morphological characteristics
and productivity. Data on their distinctiveness in terms of
the ratio of seed and food portions of the harvest is of great
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practical importance for regional agricultural technology.
Since early-maturing varieties produce a higher proportion
of seed potatoes, they are a good source of high-quality
planting material and allow for the accelerated renewal of
variety composition. Conversely, medium- and latematuring
varieties with a higher percentage of food crops are better
suited to ensuring a stable food supply. This approach in-
creases the efficiency with which variety resources are used,
optimizes crop structure, and establishes an adapted potato
production system that focuses on the needs of the domes-
tic market and seed supply.

Keywords: stem density; potato tuber weight; yield;
starch; dry matter.
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